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PROCEEDINGS

SCIENTIFIC MEETINGS
OP THE

ZOOLOGICAL SOCIETY OF LONDON

January

14, 1890.

Prof. Alfred Newton, F.R.S., Vice-President, in the Chair,

The

Secretary read the following report on the additions to the
month of December 1889
The registered additions to the Society's Menagerie during the
month of December 1889 were 45 in number. Of these 28 were
acquired by presentation, 2 by purchase, 1 by exchange, 1 was born
Society's Menagerie during the

:

and 13 were received on deposit. The total number
of departures during the same period, by death and removals, was 79.
in the Gardens,

Mr. Sclater exhibited a specimen of a very singular Duck,
apparently of the genus Tadorna, transmitted to him for deterThe
mination by Dr. Chr. F. Liiticen, of Copenhagen, F.M.Z.S.
specimen had been obtained near Wladivostok, N.E. Asia, in April
1877, by Lieutenant Fr. Irminger, then in the service of the Great
Northern Telegraph Company. After careful examination Mr. Sclater
had come to the conclusion that it was a hybrid, probably between
the Ruddy Sheldrake {Tadorna casarea) and the Falcated Teal
{Querquedula falcata). It was described as follows
:

Tadorna casarca x QuERauEDXJLA falcata

(?).

(Plate I.)

Front, face, space behind the eyes, and neck all round white ;
top and back of head, long crested nape, and line beneath the
eye black ; back brownish grey, with numerous narrow white crossbars ; wing-coverts all pure white ; primaries black inner secondaries
;

Proc. Zool.

Soc— 1890,

No.

I.
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MR. BARKER ON TEREDOS FROM SUBMARINE CABLES.

[Jan. 14,

bronzy green outer secondaries grey, with a large blotch of brownish
breast and belly dark
tail black
chestnut on their outer webs
under tailrufous
crissum
grey, with numerous white cross-bars
length
whole
18 inches,
yellowish
feet
brown
bill
coverts white
wing 11*8, tail 4-4, tarsus 2.
;

;

;

;

;

;

:

;

A set of small Birds' bones, obtained from beneath the deposits
of nitrate in Southern Peru, transmitted to the Society by Prof.
W. Nation, C.M.Z.S., of Lima, Peru, was exhibited previously to
being sent to the British Museum in accordance with Prof. Nation's
instructions

Mr. D. Wilson Barker, F.Z.S., exhibited some specimens of
Teredos taken from submarine telegraph-cables off the Brazilian
coast, and made the following remarks
" The presence of the Teredo in submarine telegraph-cables is well
:

but, so far as I am aware, the attention of
With the permission of Major
to it.
not
been
drawn
zoologists has
Wood (Managing Director of the Western and Brazilian Telegraph
Company), I am able to lay these specimens before the Society
this evening.
They were taken out of the cable between Rio de
Janeiro and Bahia, in latitude 22° 11' S., longitude 40° 22' W., from
a depth of 20 fathoms.
"The nature of the ' faults ' caused by these mollusks makes them
very difficult to locate, so much so, that on this particular occasion
we hove in the cable a mile past them, and only discovered their
presence by cutting the cable in several places, as there was no sign
on the outside of the cable to show their presence inside. The
specimens of cable exhibited illustrate exactly the position of the
Teredos in it, and it will be observed that they must have penetrated
the sheathiug-wires when in the embryonic stage,and then planted
The jute
themselves on the jute, into which they afterwards bored.
laid
on the internal core by a special
it is
is tanned before
process, and it is therefore a remarkable thing that these mollusks
should be able first to bore through this tough and yielding material
impregnated with a chemical solution, and then scoop out pieces in
With the Teredo was
the gutta-percha sheathing of the conductor.
another bivalve, and the minute hole in one of the teredo-valves
shows the })resence of a boring mollusk.
"I may also mention I have found specimens of a small P^oZas in
another cable, but the sheathing-wires in this case had been birdcaged out, and freely admitted water to the jute sheathing.
"Apart from the interest there is in finding the Teredo adapting
itself to bore into such intractable substances as jute and gutta-percha
in close contact, it is a matter of serious import to the owners of
cables, and the discovery of a method of preventing their attacks
would be very valuable."

known
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electricians,
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Prof, F. Jeffrey Bell, F.Z.S., exhibited some living specimens of
Bipalium, and made the following remarks
" I was at first inclined to regard the Bipalium which Mr, Fisk
sent to our Gardens as distinct from B. kewense, Moseley, for the
specimen I examined was smaller, proportionately thinner, much
greener in hue, and without the well-marked longitudinal lines
which have been described by Moseley and figured by myself. On
examining, however, several specimens, I found that the worms
varied a good deal in hue, and in the extent to which the stripes are
obvious, and at last I found a small specimen whicli agreed exactly
with my idea of what B. kewense ought to look like,"
:

'

The

1,

On

following papers were read

a

new

:

Species of Otter from the

Eppelsheim.

By

Lower Pliocene of

R, Lydekker, B.A., F,Z,S.

[Eeceived

November

15, 1889.]

In cataloguing the fossil Mammals in the British Museum ' I
entered under the heading of Lutra dubia, Blainville, part of the
right mandibular ramus of a rather large Otter, which is stated to

have been obtained from the Lower Pliocene (Upper Miocene of
some authorities) sands of Eppelsheim, in Hesse- Darmstadt. My
reason for thus naming the specimen was that it appeared to
correspond with Blainville's figure of the type of L. dubia from the
Middle Miocene of Sansan. Mr. E. T. Newton has, however, been
good enough to show me a cast of the type specimen of the latter,
which at once indicates that the Eppelsheim specimen belongs to a
totally different form.
The mandible of L. dubia is characterized
by the very small size of the inner cusp of the blade of the lower
carnassial, in which respect it approximates to Lutra (Potamotheriutn) valetoni of the Lower Miocene, According to Dr, Schlosser *
this species is moreover closely allied to those IVIustelines described
by Meyer as Trochictis, which appear to connect Lutra with
Mustela, and should not improbably be referred to the same genus.
Now the lower carnassial of the Eppelsheim Otter (as is well shown
in the accompanying drawing, see p, 5) is remarkable for the very
large size of the inner cusp of the blade, and is thereby at once distinguished from L. dubia.
Moreover, in going through the list of the
Tertiary species of Otters given by Dr, Schlosser on pp. 345-349 of
the volume cited, it is apparent that the specimen under consideration is specifically distinct from all the named species, with the
possible exception of Lutra franconica, Quenstedt, and the lower jaw
from Steinheim described by Dr. O. Fraas as L. valetoni, but which,
>

2
'

SeeP.Z.S. 1889, p. 586.
Cat. Foss. Mamm. Brit. Mus. pt. i. pp. 191, 192, No.
Beitr. Pal. (Ester.- tJng. vol. Tii. p. 349.

2748

1*

b.

—
MR.

4

R.

LYDEKKER ON A NEW FOSSIL OTTKR.

[Jail. 14,

as Dr. Schlosser points out, certainly does not belong to that species.
to L. franconicn, it may be observed that this species

With regard

was founded on limb-bones,

which the age

of

named

is

unknown, and which

species, if indeed

it really
be referable to one
mandible
by
the
represented
species
The
all.
belongs to Lutra at
described as L. valetoni, if distinct from all the other forms, requires
The Siwalik jaw, upon the evidence of which 1 have
a new name.
founded the species L. bathyynathus^, is at once distinguished by

may

of the earlier

the great relative depth of the mandible ; while L. palcBinrHca ', of
the same deposits, is a smaller form closely allied to L.sumatrana^.
Assuming its distinctness from all recent Otters, there accordingly
appears to be good evidence that the Eppelsheira mandible indicates
a new species, for which I propose the name of Lutra hessica.
In attempting to define this species from the characters of the
lower jaw only, I am fully aware how extremely difficult it would be
to distinguish the existing species of Otters upon such evidence
alone ; but since the named fossil forms are very few in number, the
If, imieed, we
objection does not apply so forcibly in this case.

examine the lower jaws of existing Otters, we
possible to distinguish a large

the

mandible

;

some of the most important

relative length of the lower

shall find that

number of them by the

carna^sial

it

is

characters of

features

being the

to that of the last premolar,

size of the inner cusp of the former tooth.
brasiliensis the carnassial is comparatively
large
the
L.
Thus
small in proportion to pm. 4 ; in i. ellioti^ (B of woodcut) it is
considerably larger ; while in L. cinerea (D of woodcut) the
proportionate size of the carnassial attains its greatest development.

and the proportionate
in

Again, while the inner cusp of the carnassial is very large in L. cinerea,
L. paranensis, and L. brasiliensis, it becomes somewhat smaller in
L. vulgaris, and still more so in L. sumatrana, where the entire crown
The carnassial is also narrow,
of this tooth becomes very narrow.
with a rather smaller inner cusp, in the S. American L.felina.
Now L. hessica is an Otter of slightly larger size than the
Oriental L. ellioti, but with very similar proportions in the length
the inner cusp of the blade of the
of the carnassial and pm. 4
larger than in the existing form, in
however,
decidedly
carnassial is,
which respect it agrees better with the larger L. brasiliensis. The
cingnlum on the inner side of the carnassial is more distinct than in
L. ellioti, and the inner wall of the talon somewhat higher. The
dimensions of the lower teeth of the two forms are as follows, in
;

millimetres

:

L. hessica.

Length of pm. 4
pm. 4
»
m. 1
»>
'

2

Pal. Ind. ser. 10, vol.

ii.

+

m.

1

(?)

L.

ellioti.

26

24

10
16

15-5

9-.5

pi. xxvii. fig. 3.

Op. cit. fig. 2.
3 See Thomas, Proc. Zool. Soc. 1889, p. 193, note 1.
* I provisionally follow Mr. W. T. Blanford in employing the name L. ellioti
for the Otter in question, since there seems considerable doubt whether Mr. O.
Thomas's proposal to substitute the name L. Jmrang will meet with acceptation.
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L. hessica may therefore be provisionally defined as an Otter
of the approximate size of L. ellioti, with a somewhat larger inner
cusp and cingulum to the lower rarnassial, in which the inner wall
of the talon

is

ako rather

hi";her.

A. Outer Tiew of restored mandible of Lv.tra
of mTT
L. ciiierea.

and pm. 4 of L.

I

may add

ellioti.

hesslra.

B. Inner and oral views
D. Ditto of

C. Ditto of L. hessica.

that the matrix adhering to the specimen as well as the

characters of the bone itself agree with those of other Eppelsheim
fossils so that I have no doubt as to the correctness of the
locality assigned to this fossil.

2.

On some

Cranial and Dental Characters of the Domestic

By Bertram C. A. Windle, M.A., M.D., Professor of Anatomy in the Queen's College, Birmingham,,
and John Humphreys, L.D.S., Lecturer on Dental
Anatomy and Physiology in the same College.
Dog.

[Eeceived NoTember 19, 1889.]

The observations upon which the following remarks are based
were commenced more than three years ago. After they had been
carried on for some time we became aware of Professor Huxley's
paper "On the Cranial and Dental Characters of the Canidce" ^ the
remark at the end of which, that the author " deferred the consideration of the origin and relations of the domestic dogs until the
evidence which he was collecting was more complete," would hav&
1

Proc. Zool. Soc. 1880, p. 238.
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deterred us from proceeding further in our enquiry had not the
Professor courteously and kiudly encouraged us to pursue our inBesides a number of skulls which we have procured
vestigations.
ourselves we have examined those in the following collections
The Natural History Department of the British Museum ; the
Royal College of Surgeons, London the Universities of Oxford,
Cambridge, and Dublin and the Museum of Science and Art in the
:

;

;

last-named city. We have to express our thanks to the following
Mr. Oldfield
gentlemen for their kind assistance in this matter
Thomas, Professor Charles Stewart, Dr. Arthur Thomson Professors
Alexander Macahster, H. W. Macintosh, and A. C. Haddon. It is
right to mention that the very numerous calculations required for
the preparation of the tables have been worked out by Mrs. Wiudle.
:

—

;

In dealing with our subject we have been confronted with two
In the first place, it was originally our hope and
intention to have dealt with the origin of the races of the domestic
dog, but a short experience of the literature of the subject showed
this to be an impossibility on this occasion at least.
The literature
of the subject would require the devotion of years before any
satisfactory results could be hoped for.
We have therefore been
chief difficulties.

regretfully obliged to confine ourselves to

some

scattered references

on the subject, whether as regards
the derivation of the race as a whole or of certain varieties from one
to the opinions of the chief writers

another.

In the second place, the difficulty of determining the limits of
breeds or varieties of dogs, and still more that of deciding whether
a given museum-specimen is that of a so-called " pure-bred " animal
or even of absolutely defining what is a "pure-bred animal,"
is one which will be readily comprehended by anyone who is even
superficially acquainted with the ways of canine fanciers.
Anyone
taking the trouble to lock through the pages of ' Stoneheuge,' for
example, will not fail to realize that fanciers have exercised their
ingenuity in many directions upon most of the commoner breeds of
dogs, and by no means always on the same lines.
This fact is,
doubtless, sufficient to account for the striking discrepancies and
differences which, as will be seen from the tables, exist amongst dogs
of the same variety.
As an example, it may be stated that in few is this more the
case than in that of the Bull-dogs, and yet the skulls included in
this table are nearly all specially vouched for as being those of exceptionally purely-bred individuals.
can only state that, so far
as we have been able, we have included in the tables only such
animals as apparently might be with reason described as " purebred."
In the first part of this paper will be found the measurements of
the various specimens examined, reduced to terms of the basi-cranial
axis in each case, with averages, arranged in a tabular form.

We

—
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These have been for convenience' sake placed in the order given
in the article " Dog " in the last edition of the
Encyclopaedia
Britannica
but we do not desire it to be understood on that account
that we pledge ourselves to that or any other of the numerous classifications extant.
To the table deahng with each breed is affixed
a few notes on its possible derivation \
The measurements have been made after the plan adopted by
Professor Huxley in his paper already referred to.
A few of these
'

'

;

may

be explained here, in his words, for the sake of clearness.
Basicranial Axis
this, the standard, is " a median line drawn in
the bisected skull from the hinder edge of the basioccipital bone to
the junction between tlie presphenoid and the ethmoid in the base
of the skull."
The value of this is taken as 100, and the other
measurements, cranial and dental, are expressed in terms of it.
"When, as often happens, the skull under examination cannot be
bisected, a sufficiently close approximation to the true length of the
basicranial axis may be obtained by taking the distance along the
median line of the base of the skull from the posterior edge of the
basioccij.ital bone to a point opposite the middle of the distance
between the optic and ethmoidal foramina. This point always lies
a little behind the posterior extremity of the vomer."
In the remaining columns " 'total length ' means the distance from the front
edge of the |)remaxillary bones to the extremity ot the occipital spine.
The ' zygomatic width ' is the greatest transverse distance between
the outer faces of the zygomatic arches.
The * length of the bony
palate' is measured from the front edge of the symphysis of the
prsemaxiilary bones to the hinder edge of the middle of the
bony palate, not taking into account tlie inconstant median spine
which is frequently developed. Tlie ' width of the bony palate is
the distance between the points at which the outer faces of pm.4 and
m^l meet."
The remainder of the paper after the special tables is devoted to
the consideration of certaiu points arising out of the figures contained
:

'

therein.
'

may be

convenient here to mention the chief writers referred to, with the
works and the abbreviations used in reference to them
Animals and Plants under Domestication.
Darwin. " D."
Encyclopedia Britannica, Ed. 9. Art. "Dog." "E. B."
The Dog. " Stonehenge."
1879.—" S."
British Quadrupeds.
"Dogs." Bell.— "B."
The Dog. W. Youatt.— " Y."
Varieties of Dogs.
Gray, Ann. & Mag. Nat. Hist. ser. 4, vol. iii. p. 236.

It

titles of their

—

"G."
Naturalist's Library.

Smith,

vol. v.

— " C.

H.

—

:

S."

Die Ea^en deg zahmen Hundes.
Fitzinger, Sitzungsb. d. mathem.naturw. 01. d. kaiserl. Ak. der Wissensch. Ivi. Bd. i. S. 377.—" F."
Eine Studie iib. die Abstammung der Hunderassen, von A. v. Pelzeln.
Zool.

Jahrb.- " P."

Die Stammvater unserer Hunde-Rassen.

Jeitteles.

Wien, 1877.

— " J."

——
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(3) Sheep-dog,

of

—

I.

— (1)

which
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Wolf-dogs.
Esquimaux;

tliere

are

(2) Kamtschatka dog;
a. Collie,
three varieties

Sheep-dog, y. Drover's dog
(4) Newfoundland ;
The last two, according to some authorities,
Bernard's dog.
form a group by themselves.

/3.

(.5)

Southern

;

St.

Table

No.

I.

Es^uiinaux Dogs.

1890.]
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ON THE DOMESTIC DOG.
Group

II.

11

Greyhounds.

This group includes the Irish Wolf-dog, ancient and modern, the
Scotch Deerhound, the Greyhound, Italian Greyhound, Naked dog,
and Lurcher. The Greyhound breed is undoubtedly one of great
age, since figures of this breed have been found on monuments in
Egypt at least 3000 years old. Some of these at least, however,
resembled the Akaba or Bedouin Greyhound, and differed from the
English and otiier varieties in that tliey possessed long brush tails.
The Old Irish Wolf-dog was originally, according to Smith,
of the same origin as the Scotch, and " according to some opinions
was not found in Ireland in its greatest development until the Danes
began to infest iis coasts." It may have been, however, he thinks,
that there was an ancient race which " was crossed with the great
Danish dog by the Northmen, and under favourable circumstances
increased to the great stature since so much admired."
It was the
largest dog in Western Europe, whatever may have been its origin,
and has now been extinct for nearly a century. Lambert has given
a description with a figure of one given to him in 1790 by Lord
Altamont, who tlien possessed the only eight specimens in existence.
The measurements of this animal will be found at the place referred
to.
Their make, from the figure, must have been heavier, and this
especially about the head, than the ordinary greyhound type.
The
hair was short and smooth, the colour of some being brown and white,
" They seem to be good tempered," he
of others black and white.
states, but " from the accounts I received are degenerated in size.
They were formerly much larger, and iu their make more like a
'

greyhound."
The measurements given in the table were kindly made for us by
Professor A. C. Haddon, M.A., to whom our best thanks are due
for his trouble.
They are from the specimens in the Museum of
Science and Art, Dublin.
Unfortunately in every case the inferior
maxillae were wanting.
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with the

above-mentioned breed except its name. According to Stonehenge,'
" Tlie Scotch D?erliound is taken as the stock on which to graft
greater size and power, and most piobably this has been done, partly
by tlie selection of very larjie specimens and partly by crossing
The result is,
w"ith the Mastiff, or possibly with the great Dane."
'

of course, the production of a perfectly

Table IX.

Modern

artificial

breed.

Irish Wolf-dogs.

1890,]
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many varieties existing
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taken by Fitzinger as one of his stem-forms,
The first
in different parts of the world.
table relates to the English form.
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Spaniels.

large Spaniel, of which, according to Fitzinger, the English

is a smaller breed, is apparently derived from Spain, and
considered by the above-named authority to be a pure breed.

Spaniel

is
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Table
o

So.

284-70
303-44

312-92
4.

348-33

5.

288-57

At. 307-59

XYIL—Bloodhounds.
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hound by " being longer and narrower in the face and head, and
somewhat more hollow under the eye." We cannot say to what
breed the example of which the measurements are given
It is in the Oxford University Museum.
belonged.
below
"Between a large Welsh Harrier and an Otter-hound no one but
an expert could detect any difference, which, after all, will be found
to exist only in the coat and feet, and then in a very slight degree."
For this reason we have placed the measureStonehenge.'
says
ments of a skull of this breed, in the Oxford University Museum, in
special

'

the same table.

Table XIX.

Harrier and Otter-hound.

1890.]
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an animal which has been used in numerous
On account of its peculiarities one would expect that
crosses.
and
various specimens would present tolerably similar measurements,
the
in
since
below,
detailed
those
of
case
the
this especiallv in
to
belonged
have
to
stated
are
skulls
the
cases
of
number
greater
Yet, as we have already mentioned, in no
pure-bred animals.
breed are more striking differences to be remarked.

The Bull-dog

is

Table
1

XXllL— Bull-dogs.

1890.]
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19

Terriers.

According to Smith the Terriers are the oldest breed of dogs in
England, the wire-haired or Scotch being the ancient and genuine
breed.
In the tables which follow measurements of different
specimens belonging to several varieties are given.
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following table gives the measurements of different specimens.

Table

No.

21

XXX.— Pariah

Dogs.
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d
5
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\XX.IV.— Comparative

Length of

M.

1.

Breadth of

M.l.

-I

ilai.

MinJ D.

At

Mai. Min.

D.

Mai. Min.

At.

D.

'

At.

Esquimaux

38-72 25-64 13-08 30-74

24-36 16-06

8-30 20-53

30-90 22-05

8-85 26-32

Sheep-dog

30-17 27-50

2-67 28-83

20-43 19-82

1-61 20-60

27-34 24-40

2-94 26-01

Newfoundland

28-57 27-70

•87 28-27

20-71 20-00

-71 20-41

25-00 22-29

2-71' 24-04

Greyhound

29-23 26-26

2-97 28-13

21-53 18-25

3-28 20-10! 26-15 23-30

3-12 24-95

I

I
I

Italian

Greyhound

Irish Wolf-dog,

modem

3-52 21-45i 27-05 24-00

3-05 25-35

21-73 19-61

2-12

26-81 23-68

3-13' 25-09
4-28| 24-69

31-29 28-oo;

3-29 29-4811 23-52 20-00

29-71 25-8o!

3-91 27-27

I

20-36J

I
I

Irish Wolf-dog, old

30-83 25-751

5-08 28-93

19-44 13 63

5-81 15-83| 26-66 22-38

Spaniel

33-33 24-13

9-20 29-30

22-72 20-40

2-32 21-56| 28-88 25-71

Bloodhound

30-00 23-52'

6-48 26-94

21-16 17-85

3-31 19-01

Pointer

30-95 24-64'

Mastiff

31-61 24-02]

3-17 26-62

I
I

26-25 21-42

4-83 23-83

I

6-31 28-29

22-22 20-15

2-07 19-99

28-88 22-30

6-58 24-33

7-59 27-22

21-32 16-88

4-44 18-88

27-96 19-74

8-22I 23-95

25-95 19-84

6-11 21-77

35-10 24-5

i

i

Bull-dog

31-91 26-00

5-91 28-47

Pug

31-11 2S-07

2-54 29-74

Fox-Terrier

34-44 27-58^

6-86 30-72

24-44 20-83

3-61 22-29

28-88 24-13

Skye-Terrier

39-6'

31-8l'

7-86 36-11

26-31 20-45

5-86 22-95

26-74 25-00

1-74' 26-02

Psriah

35-57 28-22!

7-35 31-09

21-65 16-93

4-72 20-12

27-93 23-38

4-55' 26-38

Dingo

33-63 29-06

4-54 .30-58

23-66 18-06

6-60 20-37

30-33 35-08

5-25 26-54

...

'19-20

11-50 27-24
...

1

26-78

1
I

4-75 26-71

I

I
i

The most noteworthy fact learnt from these tables is that the
averages of the different breeds in each column, and especially in
those relating to some of the tetth, differ very little from one
another; in other words, that, speaking generally, the teeth in one
dog are relatively to the skull very similar in size to those of
any other. It will also be noticed from the last two tables that the
range of variation in any breed is CT.uch greater, in almost every
case, than that existing between any two breeds.
The extreme variations in any breed are probaljly due to the fact
that, strictly speaking, so few animals of the same group are really
in any sense ot the same breed.
The various members of a carefully selected strain of Terriers, for example, bred by one breeder,
might be comparable with one another, and yet quite different in
descent from another and perhaps equally good strain belonging
to another breeder and to another part of the country.
With dogs
bred for show purposes, as so many of the pure strains are, and
with constantly varying rtquirements of fashion, all sorts of crrsses,
as any manual on dog-breeding will show, have been tried with a
view of attaining the ideal, whether of syn;metry, pace, or carriage.
That such crosses should, at times at lea.-t, leave their marks

1890.]

Measurements.
Length of

^
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is doubtless true also in lesser degree of the greater number
It thus becomes appaof specimens coming under examination.
rently a hopeless task to look for evidence as to the proximate or
ultimate derivation of the breeds of domestic dogs in their skulls

these

or teeth.

Some points of interest may, however, be learnt from a comparison
of certain of the measurements, and with these we now proceed to
deal in order.
Relative Breadth and Length of Skulls and Palates.

In the tables next to follow
skulls according to

we have endeavoured

to classify the

and length and according
index has in each case been taken by

their relative breadth

to that of their palates.

An

using the formula

Width X 100
Length
In the

"

first

total length

instance this has been applied to the measurements
" and "zygomatic width." Those dogs of which the

index is above the average are those possessed of short, broad heads,
whilst those below are in varying degrees long and narrow-headed.
distinct group placed near to but slightly below the average, may

A

be' looked upon as occupying a medium position between the two
extremes.
The second column, which has been placed side by side
with the first for the sake of more easy comparison, deals with the
relative size of the palatine surface.
The first column, whilst conveying a good idea of the relative length and breadth as they
appear in the living animal, conveys at the same time a somewhat
incorrect idea of the actual condition, since it is dependent upon the
amount of projection of the zygoma, which is obviously a more or
less variable factor.
comparison of the two columns shows how
much some skulls owe their apparent breadth to zygomatic projection.
It also shows that the broadest and narrowest heads fall into
nearly the same positions in both columns, those intermediate
between the two extremes showing greater discrepancies. Some of
the figures are from the measurements of single specimens ; in cases
where more than one has been examined the measurements are

A

averages.
It will be noticed that the distinctly broad-headed dogs form a
well-marked group by themselves, including the Chinese Pug-nosed
Spaniel, the Pug, Bull-dog, Black-and-tan Toy Terrier, and King
Charles' Spaniel, a considerable interval existing between these and
the next.
All these, it will be noticed, are highly artificial breeds
which require great care and attention to be bestowed upon them to
Next to this
prevent deterioration with its consequent elongation.
group comes one largely consisting of Terriers with heads inclining
to be broad.
A miscellaneous group next follows gradually decreasing to the distinctly narrow-headed dogs such as the Irish
Wolf-dog and the Greyhound.
It is interesting to notice the

XXXV.

Table

Comparison of Length and Breadth.

Total length and zygomatic width.

Palatine length and -width.

Average 63'53.

Average 76-93.

No.

1.
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Dog.

Index.

Chinese Pug-nosed Spaniel

9113

Dog.

Index.

Chinese Pug-nosed Spaniel 120-00
j

2.

Pug

74-83

Bull-dog

106-84
105-76

I

3.

Bull-dog

73-72

Pug

4.

Black-and-tan Toy Terrier

73-52

Eing Charles

91-20

5.

King Charles

72-00

Black-and-tan Toy Terrier

86-56

63-57

English Terrier

81-82

6.

Skye

I

7.

Fox-Terrier

62-94

Harrier

80-00

8.

Turnspit

61-65

Skye

77-98

9.

Englisli Terrier

61 -.^3

Pomeranian

77-37

61-07

West-Indian Dog

76-92

Fox-Terrier

76-92

10.

Beagle

I

11.

Black-and-tan Terrier

60-71

12.

Otter-dog

60-00 Spaniel

13.

Pomeranian

.59-54

Beagle

76-33

14.

Pointer

59-19

Black-and-tan Terrier

72-99

15.

Harrier

68-49

Otter-dog

72-36

16.

Spaniel

57-78

Mastiff

71-86

17.

Italian

57-63

Esquimaux

71-76

57-16

Sheep-dog

70-78

Greyhound

76-68

18.

Mastiff

19.

Dingo

57-13

Newfoundland

70-23

20.

Esquimaux

56-86

Pointer

70-21

21.

Newfoundland

56-35

Dingo

22.

Fox-hound

5570

Turnspit

23.

Sheep-dog

55-45

Fox-hound

68-42

24.

Bloodhound

54-79

New-Zealand dog

68-23

25.

Pariah

54-28

Pariah

68-22

26.

New-Zealand dog

53-57

ItaHan Greyhound

68-14

27.

Irish

53-02

Bloodhound

67-77

52-85

Irish Wolf-dog (old)

67-06

52-62

St.

50-59

Irish

49-89

Greyhound

Wolf-dog

(old)

28.

West-Indian dog

29.

St.

Bernard

Wolf-dog (modern).

30.

Irish

31.

Greyhound

Bernard

Wolf-dog (modem)..

70-03
I

68-67

65-35
65-17
60-36

shortening of the skull effected upon the denThe teeth are not decreased in number,
nor in size, it is only their position with regard to one another which
The first change is closer approximation of the teeth, less
alters.

effect of the artificial
tition

in the first group.
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In still
space existing between neighbours in less roomy jaws.
furtlier shortening a torsion of certain teeth in the upper jaw takes
place which always follows a very definite course.
The tooth first to feel the strain in every case with which we have
met is the third upper premolar, which becomes slightly oblique and
then is rotated until it lies transversely across instead of along the
The next tooth to yield is the second premolar,
alveolar border.
which is sometimes slightly oblique, the third being transverse and
sometimes in further advanced cases also rotated into a transverse
position.
The teeth of the lower jaw exhibit no such transverse
rotation.
In the Bull-dog shortening does not proceed so far in
the lower as in the upper, and consequently the upper canine has
Thus, in
for its lower antagonists one or more of the premolars.
six Bull-dogs' skulls in which we noted the position the upper
canine three times was over Pm. 3, twice between Pm. 2 and Pm. 3, and
once over Pm. 2.
In other cases the pressure for space may carry the last lower
molar up on to the ramus of the jaw.
Sometimes the lower jaws,
instead of being nearly straight, are distinctly bowed to accommodate
themselves to the curve of the teeth in the upper jaw. The following
table shows the torsion of premolars in certain cases where it was
well marked.

Table
Dog.

XXXVI.

Torsion of Premolars.

ON THE DOMESTIC DOG.
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We have already mentioned the fact that in the his-hly artificial
broad-headed dogs, elongation of skull and palate is a sign of impure
breeding, an evidence of admixture with the broad-headed strain
of that of some other and narrower-headed dog.
Examples of this
may be seen almost any day in the streets in the shape of the half-bred
Pugs, in which the elongated muzzles present so great a contrast
with the short square faces of their pure-bred cousins. We have
no facts before us to prove whether the long-headed dogs such as
Greyhounds tend to become broader when impurely bred, but it is
highly probable that they would do so, and consequently that the
dogs at both ends of the scale would, under the influence of promiscuous interbreeding, tend to approximate to the average head. We
have thought that it might be useful to terminate this paper bv
giving a list of accessory molars noticed amongst the specimens
examined, being 76 in all. In concluding we may say that the
figures and calculations have been checked with care
neverthele^s,
in dealing with so many figures it may be that errors may have
crept in.
Should such be the case we much regret it with other
shortcomings of this paper.
1

;

Table

XXXVII.

Additional upper Molars.

Variety of Dog.

Sheep-dog
Pointer

Bull-dog
Bull-dog
Bull-dog

Esquimaux

Pug
Span iel
Black-aad-tan Terrier (cross-bred)
Black-and-tan Terrier (cross-bred)

Lurcher

West-Indian Dog

Right.
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Fourth Contribution to the Herpetology of the Solomon
Islands '.
By G. A. Boulenger, F.Z.S.
[Received December 3, 1889.]

(Plate II.)

The last collection brought home by Mr. C. M. Woodford comprised a series of Reptiles and Batrachians from Florida Island, or
Together with examples of the folGela, north of Guadalcanar.
lowing known species, there was one of another new Snake of the
genus Hoplocephalus

:

—

Lizards
Corucia zebrata. Gray, Lygosoma cyanogaater. Less., L.
concinnatum, Blgr.
Snakes : Enygrus carinatus, Schn., Bendrophis calligaster, Gthr.,
Dipsas irregularis, Merr.
Frogs : Ceratobatrachus guentheri, Blgr., Hyla macrops, Blgr.
:

Hoplocephalus elapoides, sp. n. (Plate II. fig. 3.)
Body very elongate head much depressed, with broad, rounded
;

eye very small, its diameter hardly half its distance from the
mouth. Rostral much broader than deep, just visible from above
internasals two thirds the length of the praefrontals, which are a little
shorter than the frontal ; latter shield small, much longer than broad,
hexagonal, as long as its distance from the rostral or two thirds the
length of the parietals, once and a half as broad as the supraocular ;
posterior
parietals as long as the praefrontals and frontal together

snout

;

;

two postoculars, upper
a little larger than lower; temporals 1-^2; seven upper labials,
two pairs of suhequal chin-shields,
third and fourth entering the eye
nasal forming a suture with the prseocular

;

;

Ventrals
Scales in 17 rows.
Cream-colour (in spirit),
subcaudals 35 pairs.
with 22 black bands, broader than the interspaces between them,
on the posterior three
interrupted on the belly, encircling the tail
fourths of the body series of small black spots form a lateral streak
along each side of the back ; end of snout and. ocular region black.
Total length 750 millim. ; tail 75.
A single specimen.
This makes the fourth species of Hoplocephalus from the Solomon
Group. These four species may be distinguished as follows

anterior in contact with four labials.

208

;

anal entire

;

;

:

I.

Subcaudals single.

par (Faro).

Scales in 16 rows

IT.

Scales in 15 or 17 rows

H. melanurus
(Guadalcanar).

Subcaudals paired scales in 1 7 rows.
The diameter of the eye nearly equals its distance
from the mouth
frontal nearly as broad as
long, twice as broad as the supraocular
ventrals 166
II.

;

;

;

H. woodfordi

(New
'

Cf. P. Z. S. 1888, p. 88.
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The diameter

of the eye equals hardly half its
mouth frontal much longer
than broad, once and a half as broad as the
ventrals 208
supraocular
distance from the

;

;

H.

elapoides
(Florida).

EXPLA>^ATION OF PLATE
Fig.

I.

II.

Hoplocephalus melanurus, Blgr.

2.

„

3.

„

woodfordii, Blgr.
elapoides, Blgr.

and Freshwater Fishes
by Professor Moesch and Mr. Iversen in the
of Deli, Sumatra.
By G. A. Boulenger, F.Z.S.

4. List of the Reptiles, Batracliians,

collected
district

[Received December 30, 1889.]

A

few weeks ago I was requested by Dr. Giinther

to

name

a col-

lection of Reptiles, Batrachians, and Freshwater Fishes from Deli

and

Langkat, North-east Sumatra, transmitted to him for examination
by the collector, Professor Moesch, of Zurich.
As the collection
contains, in addition to two novelties, representatives of a considerable number of species new to Sumatra, although previously known
from the Malay Peninsula or from the neighbouring islands, I
thought a full list would be of zoogeographical interest and offered
it to this Society for publication.
On hearing of this Professor
Collett, of Christiania, very kindly proposed to submit to me for examination a large collection brought together during a stay of 20

months

localities by a preparator of his
which had reached him almost on the very day
he read the announcement of my paper. I gladly availed myself of
Prof. Collett's offer, and postponed the reading of my paper so as to

precisely

Museum, Mr.

in

the same

Ivtrsen,

be able to incorporate in it the results of the examination of the
Irersen collection.
In addition to a good number of species not in
the Moesch collection, the latter contains a new frog of the genus
Rhncophorus. In the following list I have marked M. the species
represented in Prof. Moesch's collection, I. those in Mr. Iversen's.
Small species are better represented in the former collection and large
ones in the latter, so that the two together should give a very fair
idea of the herpetological and ichthyological faunas of this part of

Sumatra. I was much interested to find in Prof. Moesch's collection
examples of three of the new Batrachians which I described not long
ago from the hills near the town of Malacca, thus showing once more
how extremely alike the forest faunas of the opposite coasts of the
Straits of Malacca are.
A fact worthy of record is that many of
the Batrachians in this collection, however widely remote their
affinities, are spotted or ornamented with bright carmine, a colour
which is by no means frequent in Batrachians.
Thus out of the
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12 species obtained by Prof. Moesch, carmine spots or markings are
present in the foUowina;
Rana limnochavis, Microhyla achatina,
Phriinella pulch?-a, Bufo melanosticius, B. parvus, B. asper.
:

A

somewhat

similar proportion of carmine-spotted forms was observable

from Malacca presented by Mr. Hervey. Such
ornamental markings cannot be regarded as adaptations to the
snrroundings, and doubtless fall under the head of geographical
isomorphism or mimetic analogy.
As noticed by Wallace, the fauna of Sumatra is much more nearly
allied to that of the forests of the Malay Peninsula and Borneo,
than is that of Java to either Sumatra or Borneo.
Dr. Jentink finds
" that the Mammalian fauna of East Sumatra agrees much more with
the Borneo than with the West Sumatra fauna."
I am not struck
by any such relation in the herpetological fauna.
in the collection

'

—

This list was in type when I received from
Dr. van Lidth de Jeude, an advanced copy of a
paper " On a collection of Snakes from Deli," to be published by
him in the 'Notes from the Leyden Museum,' xii. 18!}0, pp. 17-27,
and which, very curiously, was completed on the very same day as
my own (Leyden Museum, 30 Dec. 1889). There is, however, no
duplication of names, from the fact that both the new forms described
by Dr. de Jeude were not represented in the collection worked out
Of the two
by me and I have no alteration to make to my list.
novelties in Dr. de Jeude's paper, one, Calamaria vermiformis, var.
sumatrana, is, however, not unknown to me, as I had found a
specimen (also from Deli) in the Fischer Collection, and this I had
Should
likewise referred, as a colour-variety, to C. vermiformis.
such a form warrant a name, that of surantranu (Jeude) will have to
be changed, being preoccupied by Edeling.
Hypsirhina hageni, Jeude, is unknown to me but, judging from
the careful description, appears to be a very interesting new form,
intermediate between Hypsirhina bocourti, Jan (Siam), H. sieboldii,
Schleg. (India, Burma, i\Ialay Peninsula), and Homalophis dorite,
The snake described by Steindachner in 1887 ", as
Peters (Borneo).
a variety of the latter, is probably, again a distinct species, which
agrees with H. hageni in the single loreal and 27 rows of scales.
Other species mentioned by Dr. de Jeude and not represented in
the Moesch and Iversen collections are Ti/phlops lineatus, Reinw.,
Lycodon aulicus, L., Odonfomus subannulatus, Schleg., Coluber
(Gonyosoma) oxycephalus, Reinw., Dryopkis fasciolatus, Fischer,
[P.S. (Feb. 7, 1890).

ray colleague,

;

;

1

Notes Leyden Mus.

"

Molge

xi. 1889, p. 19.
strauchii, Steind., described and figured in the same paper, =]\'eurergits crocatus, Cope (1862).
It appears to me probable that the aiBuities of
Molge crocata are with M. monfana, Savi, not with ^1/. cristata and Tnarmorata,

I cannot see how the presence of a ligamentous
as suggested by Steindachner.
arcus fronto-icrn'poralis can justify the inference that a dorsal crest is probably
present in the breeding male.
There are Newts with a ligamentous fronto-

temporal arch, both with {Molge mannorala) and without (.1/. moniana) a dorsal
the same is the case with those in which the arch is ossified {Molge vitfafa,
crest
M. besets) and with those in which it is absent {Molge cristata, Chioglossa
;

luaifanica).
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Platurus laticandatus, L. (^fischeri, Jan), and Trimeresurus gramineus, Shaw.
There is possibly identity between the author's Goryphodon korros, Leptognathus Icevis, Dipsas drapiezii, Bothrops
erythrurus, B. hageni, and my Zaocys carinatus, Amblycephalus
carinatus, Dipsas cynodon, and Trimeresurus /ormosus.^

REPTILIA.
Emydosauria.
1.

Crocodilus porosus, Schn.

I.

2.

Chelonia.
Trionyx phayrii, Theob.

I-

The occurrence of this Trionyx in Sumatra is of very great interest.
The skull, type of Gray's T.jeudi, supposed to be from Java (?),
may be also from Sumatra. The halfgrown specimen from Deli
Burmese specimens in the

agrees in every respect with the

British

Museum.
3.

A

Trionyx cartilagineus, Bodd.
young specimen from Langkat agrees

I.

in colour

with Theobald's

T. ephippium.
4.

Geoemyda

5.

Cyclemys amboinensis, Daud.

6.

Hemidactylus frenatus, D. & B.

I.

7.

Gehyra mutilata, Wgm.

I.

8.

Draco volans,

!•

9.

Draco fimbriatus, Kuhl.

spinosa. Gray.

I-

I.

Lacertilia.

L.

I.

M.,

10.

Calotes cristatellus, Kuhl.

11.

Gonyocephalus GRAN Dis, Gray-

I.

12.

Varanus dumerilii,

I.

13.

Varanus salvator,

14.

Mabuia rugifera,

Schleg.

Laur.

T.

I.

M.

Stol.

Two specimens, with 28 scales round the body, and five light
In the larger specimen, the prsefrontals form a short
dorsal lines.
suture with each other, and the frontal is in contact with the second
supraocular only.
15.

Mabuia multifasciata, Kuhl.

M.,

I.

16.

Lygosoma olivaceum,

M.,

I.

17.

Lygosoma temminckii, D. &

Proc. Zool.

Soc— 1890,

No.

Gray.

III.

M.

B.

3
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Ophidia.
IS.

Python reticulatus,

19.

Cylindrophis

20.

Xenopeltis unicolor, Reinw.

M.,

I.

21.

Calamaria sumatrana,

M.,

I.

Schn.

I.

rtjfus, Laur.

I.

Edeling.

Three specimens of this little-known Calamaria were obtained,
two by Prof. Moesch, one by Mr. Iverseu. The following description is drawn up from these specimens
:

Rostral a little broader than deep ; frontal longer than broad, a
little shorter than the parietals, rather more than twice as broad as
the supraocular ; one prae- and one postocular
five upper labials,
;

third

and fourth entering the eye

two pairs of chin-shields

in conwith each other, the anterior in contact with the mental.
Scales
in 13 rows. Ventrals 168, 176, 174
anal entire; subcaudals 13, 12,
12. Tail pointed. Reddish brown above, with five black longitudinal
lines ; each scale of the outer row with a white spot
a yellow collar
on the nape, narrowly interrupted in the middle, and a similar
marking at the base of the tail ; lower parts uniform yellowish, with
a black line along the middle of the tail.
Total length 265 millim. ; tail 12.
This Calamaria resembles strikingly, at a first glance, the Javan C.
quadrimaculata, from which it differs in having five instead of fonr
upper labials, and in the separation of the first pair of lower labials
;

tact

;

;

by the

Specimens from Kiu Kiang and

anterior chin-shields.

Hong

Kong have

recently been referred * to C. quadrimaculata, but, in
spite of their similar coloration, belong to a distinct species, for which
I propose the name of C. septentrionalis.
C. septentrionalis differs

from

G.

quadrimaculata in the frontal being as broad as long and
rounded at the end.

in the tail being
'O

22.

Pseudorhabdion longiceps.

23.

Lycodon subcinctus,

M.

Cant.

Boie.

M.,

I.

I suspect Elapoides annulatus, Sanvage (1884), to be founded on
a young specimen of this species.

24.

Lycodon effrenis.

25.

Ablabes baliodirtjs,

26.

Ablabes tricolor,

27.

=

M.

Cant.
Boie.

M.

Schleg.

M.

Simotes purpurascens, Schleg.

M.,

I.

S. trinotatus, D. B., S. labvanensis, Gthr., S. catenifer, Stol.,

S. dennysi, Blanf., S. affinis, Fisch.
Otherwise identical specimens, from the
19 or 21 rows of scales.
'

Giinther, Ann.

& Mag.

N. H.

(fi)

same

i.

locality,

1888, p. 165.

have either
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SiMOTES OCTOLINEATUS, Schn.

28.

The

I.

variety with five yellow dorsal lines separated

by broader

black stripes.
29.

SiMOTES SIGNATUS, Gthf.

30.

Zaocys carinatus, Gthr.

The

largest specimen measures

31.

Coluber melanurus,

32.

Dendrophis

33.

Dendrelaphis caudolineatus, Gray.

34.

Tropidonotus chrysargus,

35.

Tropidonotus trianguligerus,

36.

Tropidonotus flaviceps, D. & B.

37.

Tropidonotus rhodomelas,

38.

Chersydrus granulatus,

pictus,

M.
I.

feet

1

tail

;

2 feet 5 inches.

Scbleg.

I,

Gm.

I.
I.

Boie.
Boie.

M.,

I.

M.,

I.

M.,

I.

Schleg.

I.

Schn.

I.

39. DipsAs

cynodox, Cuv.

I.

40. DipSAS

dendrophila, Reinw.

I.

41.

Psammodynastes pulverulentus,

42.

Psammodynastes pictus,

43.

Dryophis prasinus,

44.

Chrysopelea ornata, Shaw.

I.

45.

HOMALOPSIS buccata,

I.

46.

Cerberus rhynchops,

47.

Hypsirhina plumbea,

48.

Adeniophis intestinalis, Laur.

I.

49.

Adeniophis bivirgatus,

I.

50.

Bungarus

51.

Naia tripudians, Merr.

M.

Boie.

Gthr.

M.,

Boie.

I.

L.

Schn.

I.

Boie.

I.

Boie.

fasciatus, Schn.

The numerous specimens

collected by

I.

I.

I.

Mr. Iversen

are

brown or

blackish, without spectacle-mark ; lower surface of neck white,
followed by a black cross-band, and with an azygous black spot anteriorly and one or two on each side.
23 or 25 scales across the neck,
17 or 19 across the middle of the body.
Ventrals 183-192; subcaudals 50-52 pairs.

This variety, which is closely allied to Cantor's var. niffra, connects
the typical iV. tripudians with Reinwardt's N. sputatrix.

3*
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52.

Naia bungarxjs,

Up

to

53.

Amblycephalus carinatus, Reinw.

I.

54.

Trimeresurus formosus,

I.

55.

Trimeresurus "WAGLERi,

56.

Trimeresurus purpureomaculatus.

A

13

Schleg.

I.

feet long.

Schleg.

Schleg.

I.

Gray.

I.

single adult specimen, belonging to the var. carinatus, Gray.

interstitial skin purplish brown ; a series
of whitish spots along the outer series of scales ; lower parts uniform pale greenish. Scales in 27 rows; 15 scales in a transverse
series between the supraoculars; ventrals 161 ; subcaudals 64.

Uniform green above, the

BATRACHIA.
1.

Rana macrodon,

2.

Rana

3.

Rana limnocharis, Wgm.

4.

Rana erythr^a,

5.

Rana nicobariensis,

6.

Rhacophorus leucomystax, Gravh.

7.

Rhacophorus colletti,

M.,

Kuhl.

tigrina, Daud.

I.

I.

M.

Schleg.

I.

M.

Stol.

M.

sp. n.

I.

Vomerine teeth in two oblique series commencing at the inner
Head as long as
front edge of the choanse, which are very large.
skin of head free, smooth ; snout triangular, a little longer
broad
than the diameter of the orbit ; canthus rostraiis angular loreal
;

;

region oblique, slightly concave ; nostril near the tip of the snout
interorbital space a little broader than the upper eyelid; tympanum
very distinct, three fourths the diameter of the eye.
Fingers long,
with a slight rudiment of web ; toes nearly entirely webbed ; disks
of fingers about half the size of the tympanum, of toes smaller
subarticular tubercles moderate ; a very small inner metatarsal
Hind limbs very long the femoro-tibial articulation
tubercle.
;

reaches the fore limb and the tibio-tarsal far beyond the tip of the
tibia two thirds the length of head and body.
snout
Skin smooth,
granular on the belly and under the thighs.
Grey above, loreal
region and sides of body lighter ; lips with a fine blackish edge
limbs with dark cross-bands
anal region blackish, with a white
edge above lower parts whitish.
From snout to vent t)2 millim.
single female specimen from Langkat.
;

;

;

A

This species is closely allied to R. leucomystax, but
longer hind limbs.

much

differs in the
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8.

MiCROHYLA ACHATINA,

Boic.

M.

9.

MiCROHYLA INORNATA,

Sp. U.

M.

Snout obtuse, shorter than the diameter of the orbit
interorbital
space a httle broader than the upper eyelid. First finger much shorter
than second toes moderately elongate, quite free
tips of fingers
and toes dilated into very small disks
subarticular tubercles very
distinct
inner metatarsal tubercle very small, round
no outer
;

;

;

;

;

;

The

tubercle.

reaches the eye.
Back
covered with small smooth warts.
Dark brown above, spotted or
marbled with black; sides of head black, with a series of white spots
along the upper Hp
lower parts brown ; throat of male black.
Male with a subgular vocal sac.
From suout to vent 20 millim.
Three specimens, two males and one female.
tibio-tarsal

articulation

;

Phrynella pulchra, Blgr.
Two male specimens, agreeing with

M.

10.

the types from Malacca. The
specimen from the mountains of Perak, referred to this species
by Giiuther (Ann. & Mag. N. H. (5) xx. 1887, p. 313, pi. xvi.
fig.

B),

is

a distinct species, which I will call P. pollicaris on account

of the strong tubercle-like rudiment of pollex which is developed in
the male of this species but not of P. pulchra.
Other differences
are found in the stouter habit, the shorter head, the presence of a
strong transverse fold connecting the posterior borders of the eyelid,
the shorter and thicker digits with much stronger subarticular
tubercles, and the hardly half-webbed toes. The coloration is also
a much plainer one.
11.

BuFO melanostictus,

12.

BuFO quadriporcatus,

13.

BuFO PARVUS,

14.

BuFO ASPER,

1

5.

A

M.,

I.

M.

Blgr,

Blgr.

Gravenh.

Leptobrachium
larval

Schn.

hasseltii, Tsch.

M.,

I.

M.,

I.

I.

specimen with well-developed limbs, obtained by Mr.

Iversen, enables

me

to

name

several tadpoles of rather large size,

from Larut, Perak, presented to the Museum in 1886 by Dr. J.
Anderson.
These are remarkable in being marked all over with
numerous deep black dots.
Spiraculum sinistral, equally distant
from the end of the snout and from the tail latter once and a half
as long as the body.
Length of body 25 millim.
;

16.

Megalophrys nasuta,

Schleg.

M.

MR.
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PISCES.
ACANTHOPTERYGII.

&

GOBIUS CANINUS, C.

1.

A.

D. 6/^.

M.,

V.
L.

1.

I.

33-35.

lat.

Depth of body six times in the total length, length of head four
times and one third ; head once and three fourths as long as broad.
2.

Eleotris butis, C. & V.

3.

Catopra grootii,

4.

Anabas scandens, Dald.

5.

Helostoma temminckii, K. &

6.

OSPHROMENUS OLFAX, CoDim.

7.

OsPHROMENUS TRICHOPTERTJS,

8.

OsPHROMENUS

9.

Betta pugnax.

I-

M.

Blkr.

!•

H.

v.

I-

Pall.

LEERII, Blkr.

M.,

I.

M.,

I.

M.,

I.

!•

Cant.

10.

Ophiocephalus gachua. Ham. Buch.

M.,

11.

Ophiocephalus striatus,

M.,

12.

Ophiocephalus

13.

Ophiocephalus marulius, Ham. Buch.

M.

14.

Rhynchobdella aculeata,

M.

15.

Mastacembelus unicolor, K. &

t.

H.

M.

16.

Mastacembelus ERYTHROT.ENIA,

Blkr.

M.

17.

Mastacembelus maculatus, Reinw.

M.

18.

Mastacembelus armatus, Lacep.

M.

ltjcius,

Bloch.

&

K.

v.

I.
I.

M.

H.

B1.

Physostomi.
19.

Clarias magur. Ham. Buch.

20.

Clarias nieuhofii,

21.

Cryptopterus mononema,

22.

Callichrous bimaculatus,

23.

Callichrous hypophthalmus,

24.

Macrones micracanthus,

Blkr.

25.

Macrones

V.

26.

Macrones nemurus,

C.

M.,

& V.

nigriceps, C.
C.

&
&

I.

M.

M.

Blkr.
Blkr.

V.

I.

Blkr.

I.

M.,

I.

M.
M.,

I.
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Macrones planiceps, K. &

28. LiocASSis pcecilopterus,

v.

29. LiocAssis

micropogon, Blkr.

30. LlOCASSIS

STENOMUS, K.

31. LlOCASSIS

MOESCHII,
D.

Upper

&

M.

H.

&

K.

H.

v.

M.

M.

sp. u.

A. 15.

1/7.

M.

M.
H.

V.

39

P. 1/8.

occipital process as long
a separate shield, a little broader than long, between the
occipital process and the basal shield of the dorsal spine ; head
snout not prominent.
longer than broad, a little broader than deep
The depth of the body contained five times in the total length
(without caudal), the length of the head thrice and two thirds.
Barbels slender and short, the maxillary reaching the opercle.
Dorsal spine serrated behind, its length two thirds that of the head.

as broad

surface of head naked and rugose

;

;

;

fin twice as long as dorsal, as long as its distance from the
Pectoral spine strong, considerably longer than the dorsal,
Brown above, fins blackish
strongly serrated on the inner edge.

Adipose
latter.

brown.
Total length 90 millim.
Three specimens.
32.

Glyptosternum platypogon, K. &v. H.

M.

33.

Belone canciloides,

M.

34.

Hemirhamphtjs buffonis,

35.

Dangila kuhlii, C. &

36.

Osteochilus waandersii,

37.

Crossochilus oblongus,

C.

&

38.

Barbus maculatus, K. &

v.

H.

39.

Barbus lateristriga,

&

40.

Barbus hampal,

41.

Barbus sumatranus,

42.

Barbus apogon,

43.

Rasbora lateristriata,

44.

Rasbora sumatrana,

45.

Chela anomalurus,

46.

Acanthopsis chcerorhynchus, Blkr.

47.

Lepidocephalichthys hasseltii,

C.

&

Blkr.
Blkr.

I.

M.

V.

C.

M.

Blkr.

M.

V.

M.,

M.

V.

M.,

V.

I.

M.

Blkr.

Blkr.

v.

I.

I.

Blkr.

Blkr.

M.,

I.

M.,

I.

M.

Hass.

Blkr.

M.
I.

DR.

40
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48.

NoTOPTERUS CHiTALA, Ham. Buch.

49.

MoNOPTERUS jAVANENSis,

50.

Anguilla

51.

MuRiENA

52.

LOPHOBKANCHII.
DORYICHTHYS CAUDATUS, PtrS.

[Jan.

1-4,

M.
M.,

Lacep.

I.

M.

sidat, Blkr.

M.

TILE, Hatii. Buch.

M.

Plectognathi.

5.

53.

Tetrodon pai.embangensis,

54.

Tetrodon liurus,

A Contribution to
By

M.

Blkr.

M.

Blkr.

our Knowledge of British Pleuronectidse.

Dr. A.

Gunther,

F.R.S., V.P.Z.S.

[Beceived December

6,

1889.]

(Plate III.)
1.

On

tJie

Occurrence o/Arnoglossus lophotes and Amoglossus

grohmanni

in British Seas.

In the fourth volume of the Catalogue of Fishes,' p. 417 (1862),
I described from three skinned specimens which formed part of the
Yarrell Collection a new species of Amoglossus under the name of
A. lophotes. I was unable to give the localit)' whence these specimens were obtained, but inferred from the mode of their preservation that it was more probable that they came from British seas
than from the Mediterranean. I placed this new species close to
Amoglossus grohmanni from the Mediterranean, which is sufficiently
well figured in Bonaparte's Fauna Italica,' and correctly described by
Canestrini (Arch, Zool. i. p. 12, tav. i. fig. ,i)
and pointed out
such differences between the two species that it seemed almost impossible to confound them.
The uncertainty about A. lophotes being a British species was,
however, soon removed by Couch, who in his 'History of British
Fishes' (1864) states that he had examined a specimen obtained at
Plymouth, and by Professor Moseley, who in 1882 captured another
example of the same species in the trawl off Lundy Island, which he
deposited in the British Museum.
To the late Mr. F. Day neither the evidence brought forward by
me nor that of Couch seemed satisfactory enough to introduce this
fish into the British fauna (Fish. Great Brit. ii. p. 23), and it was
only after Professor Moseley's capture that he admitted it, asserting,
howe\er, that it was identical with the Mediterranean A. grohmanni
(Proc. Zool. Soc. 1882, p. 748, pi. 53).
The opportunity of again setting right this error is now offered
'

'

;

o
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by the discovery by the Bev. W.

S. Green of a fish on the coast of
an adult specimen of the true A.
grohmanni. Thanks to the kind help of the Marquis G. Doria,
Professor Doderlein of Palermo, and Professor Bellotti of Milan, I
have materials before me which place the question beyond any doubt,
the result of my examination being
1. That the two species are quite distinct, and well characterized
by constant characters.
2. That both species are found both in the Mediterranean and on
the British coasts, but are rarer in the latter area.

Ireland which

proves

to be

:

3. That the outlines of the figure in Proc. Zool. Soc. 1882, pi- 53,
are taken from a British specimen of ^. lophotes^, with the scaling and

markings added from a Mediterranean A. grohnanni.
The arguments brought forward by Mr. Day in support of his
assertion that the two species are identical were the following
1. That he had received specimens of -4. jfroAiHawwi from Prof.
Giglioli of Florence, " which are identical with Prof. Moseley's fish."
If that was the case, and if those specimens had the four or five
anterior dorsal rays prolonged, and not the second only, then I
have no hesitation in stating that those specimens were misnamed
A. grohmanni.
2. That " the typical specimens of ^1. Jophotes are stretched or abnormally elongate skins."
It is quite possible that these skins are a
little more elongate than the fishes were whilst in the flesh
but all
the fresh specimens of A. lophotes have a more elongate body than
adult and haifgrown specimens of ^. grohmanni, as may be seen on
comparing the figure of this species now given (Plate III. fig. A) with
:

;

the figure in P. Z. S. 1882, pi. 53.
And in conformity with this
greater prolongation of the body, the numbers of the fin-rays and
transverse series of scales are larger in A. lophotes than in A. grohmanni. I have to add, however, that the smallest and youngest
specimen of A. grohmanni (2| inches long), which I received among
those sent by Prof. Bellotti, has the body more elongate than older
examples a very common occurrence in the Pleuronectidse.
3. That the numbers of fin-rays show greater variations in Pleuronectoids than in other fishes ; that, for instance, in the Lemon Sole
:

{Solea lascaris) the number of dorsal rays varies between 65 and 89,
This is contrary to the obserand of the anal between 52 and 70
vations of almost all ichthyologists (Mr. Day included)
the fin-rays
of Pleuronectoids do not vary more than in other fishes with a
similarly great number of fin-rays
and the statement of so extraordinary a variation as the one referred to can only be accounted for
by the observer having mixed up several species. The following
table of the fin-rays of our specimens of A. lophotes and A. grohmanni will be, however, more to the point than any far-fetched
comparisons of doubtful value.
!

:

;

The specimen when brought to the Museum by Professor Moseley immediately alter its capture had lost not only the scales, but also the integuments;
aud of course every trace of colour was gone.
'^
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Arnoylossus lophotes.
Anal

Dorsal rays.

Drj

typical specimen no. 1

no. 2

95
96

no. 3

102

Lundy Island specimen
Specimen from Palermo

76
81
79
75

99
98

in spirit
,,

rays.

77

Arnoglossus grohmanni.

Specimen from Kenmare River in spirit
Dalmatia
,,
„
Nice no. 1
„
„
2
„
„
3
„
„
„
4
„
»
It

is difficult

to

understand

.

.

64
65
64

86
85
84
88
88
84

.

.

.

.

..
. .

..

why Mr. Day

61

62
65

in his

paper makes no

reference whatever to the most striking distinctive character, viz.
the prolonged dorsal rays.
Bonaparte and Canestrini distinctly say

that in A. grohmanni the second dorsal ray

is prolonged, and so it is
specimens hefore me, in the youngest as well as oldest.
In
A. lophotes the four or five anterior rays are prolonged and there
is no difference in this respect in the five specimens before me, in
the smallest as well as in the largest.
No author mentions a prolongation of fin-rays in the common British species of Scald-fish,
Arnoglossus laterna, which, besides, has a conspicuously smaller eye
than A. lophotes (see Plate III. figs. B, C), as may be seen from the

in the six

;

following measurements

:

A. laterna.

A. lophotes.

Total length
Horizontal diameter of eye

187
7h

mm.
mm.

174

Total length
Horizontal diameter of eye

120
5|

mm.
mm.

136
8

Also the maxillary

is

somewhat shorter

in

9|

mm.
mm.
mm.
mm.

A. lophotes than in A.

laterna.
I add now a complete diagnosis of A. grohmanni, drawn up from
specimens preserved in spirit
:

D. 84-88.

The

A. 61-65.

P.

9.

L.

lat.

51.

body is contained twice and one third
in the total length (without caudal), the length of the head four
times.
The upper profile of the head descends rapidly downwards,
greatest width of the

there being a considerable space between the upper eye and the upper
profile. Eyes of moderate size, one fourth of the length of the head and

equal to the length of the snout ; eyes separated by a sharp ridge, the
lower somewhat in advance of the upper.
Mouth oblique and rather
narrow, with prominent lower jaw and with the maxillary not extending
to below the middle of the eye.
The length of the maxillary is one
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Vomeriue teeth none. Vertical
third of the length of the head.
fins rather high, the dorsal fin commencing in front of the upper eye
and terminating close to the caudal. Of the three anterior rays,
especially the second is elongate, being two thirds as long as the
head and broadly fringed ; caudal fin somewhat shorter than the
Lateral line
head, and about equal in length to the pectoral fin.
with a semicircular curve above the pectoral fin ; scales of moderate
Ground-colour brownish grey,
size, minutely ciliated on the edge.
marbled with black; some of the rays of the dorsal and anal flus
the other fin-rays finely dotted with black.
partially black
is 6 inches long and in an excellent state of
specimen
largest
The
It was obtained by the Rev. \V. S. Green in the
perservation.
Kenmare River, depth 10 fathoms.
;

On

2.

the Occurrence o/ Rhombus boscii in British Seas.

Rhombus boscii (Risso) is another species new to the British fauna;
specimens were discovered by the Rev. W. S. Green in 150 and 315
fathoms off the S.W. coast of Ireland'. As this fish possesses
vomerine teeth, it has to be removed from the genus Jrnoc/lossus, to
In fact,
vyhich I had referred it before having seen specimens '\
confounded
which
it
was
with
it comes near to Rhombus megastoma,
by Mr. Day^
3.

I

proposed

On the Nomenclature of the Lemon Sole.
for the Lemon Sole of the North Atlantic

the

name

of Solea aurantiaca, believing that I had recognized Risso's Solea
lascaris in a Sole from Madeira which has the body considerably
narrower and more elongate. Risso's description applies equally well
to both species, and I had no other reason for retaining the name
it
for the Madeira fish than its southern origin
more probable that the Mediterranean fish was identical with the one from Madeira than with that of the North AtHowever, the British Museum has now obtained a specimen
lantic.
which is evidently identical with our Lemon Sole, and
Nice
from
gives sufiicient ground for applying the name of Solea lascaris to
the latter, and not to the Madeira fish, which is clearly a distinct
Therefore the synonymy of the two fishes will stand as
species.

given by

seemed

follows

him

:

to be

:

Solea lascaris.
Pleuronectes lascaris, Risso, Ichth. Nice, p. 311.
Solea lascaris, Risso, Eur. merid. iii. p. 249; Day, Fish. Great
ii. p. 42.
Solea pegusa, Yarrell, Brit. Fish. 2nd ed. (nee Lacep.).
Solea nasuta, Richardson, in Yarrell, Brit. Fish. 3rd ed. (nee Pall.).
Solea aurantiaca, Giinth. Fish. iv. p. 467.

Brit.

Lemon

Sole.

North-Eastern Atlantic
1

'

& Mag. N. H. 1889,
Cat. Fish. iv. p, 416.

Ann.

;

Mediterranean.

iv. p.

418.

'

Fish. Great Brit. ii.p. 21.

MR. W.
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SOLEA SCRIBA.
Solea scriba, Valenc. in Webb & Berthel. lies Canar.,
p. 84, pi. 18. fig. 3 (bad).
Solea lascaris, Giinth. Fish. iv. p. 46/ (nee Risso).

Poiss.

Madeira, Canary Islands.
4.

On

the Identity of Solea lutea and Solea minuta.

am

indebted to Professor Doderlein of Palermo for fresh speciand to the
Officers of the Marine Biological Association for examples of Solea
minuta (Parnell) obtained by them in Cowsand Bay ; and am unable
I

mens

of Solea lutea (Risso) from the Mediterranean,

to discern

any

specific dififerences

between them.

February

4,

1890.

Prof. Flower, C.B., LL.D., F.R.S., President, in the Chair.

The

Secretary read the following report on the additions to the

Society's Menagerie during the month of January 1890:
The total number of registered additions to the Society's

Mena-

gerie during the month of January was 139, of which 89 were
acquired by presentation, 4 hy exchange, 41 by purchase, and 5
were received on deposit. The total number of departures during

the same period, by death and removals, was 84.

communication was read from Mr. W. K. Parker, F.R.S., conmemoir on the Morphology of a Reptilian Bird {OpisthoT
comus cristatus), of which the following is an abstract
The expression "Reptilian bird" is, I believe, one of my own
For the bird had
coining it occurs frequently in my early papers.
long been to me a transformed and, one might even say, glorified
Reptile, the quasi-imago of the reptile, which takes the place of an
active pupa, the fish doing duty, in the present economy of nature,
Things might have remained in this state and all
as the larva.
this have been called " Parker's poetry," but very opportunely a
severely scientific and very powerful mind found time to take up this
subject ; for Professor Huxley, in his masterly paper on the Classification of Birds (P. Z. S. 1867, pp. 416-472), put true Reptiles and
Birds into one bundle, and called this bundle of life "Sauropsida."
Everyone knows that that is one of the largest strides in the progress

A

taining a

:

;

2i

of modern science, yet at the time

it

made men

of the old school

brows " and wonder what would be the next move. These
men "entered not in:" the old wilderness of thought was enough for
them but our brave leader led us into a good land and a large one.
No man of this generation is startled at the term '' Reptilian bird,"
although everyone must wonder how the slow, cold-blooded, scaly
•'

lift

their

;
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beast ever became transformed into the quick, hot-blooded, feathered
fowl, the joy of creation.

Now

if any one will look at the picture I have made of the halfembryo of the Hoatzin, he will see that which will help him to
imagine how the Reptile crept out of his lowliness and became that
high and noble creature a Bird.

ripe

—

Of

course the wings dominate everything else in the organization
of the bird ; all other parts must be correlated to these metamorphosed

paws.
That wings were paws we see in this Reptilian bird, and the
suppression of the parts of a five-fingered hand, which is so striking a
character in the normal wing of a bird, whereiu three digits only, and
these strangely mangled and fused, are all that remain of the Reptilian fore-foot.
That suppression is incomplete in Opisthocomus.
In the half-ripe chick of tiiis bird, the first and second fingers have
claws as large, or nearly as large, as those of the toes ; and on the
third finger, which, as a rule, in birds has only one phalanx, instead
oi four (as in the Reptiles), I found in one of the embryos a definite
claw, such as I have shown to exist in Struthio and Rhea ; I have
seen this in no other bird but these three.
There is, also, what 1 have

found in many birds, a rudiment oi \\\q fourth finger this is a "phalanx " in this bird, it is a " metacarpal " in the chick of the common
fowl and in the Carinatse generally.
In Opisthocomus, and in a few other birds, the two normal proximal carpals, those that in the adult bird are always free and mobile,
are, for a few days, segmented into additional elements.
Thus,
taking what I find in this and other birds, the bird's wrist may have
all the carpals seen in Amphibia and Reptiles.
I am familiar with
nine carpals in the wrist of birds, although normally only two are
;

permanently

distinct.

If these facts are not remarkable, I know of nothing that one need
wonder at and admire ; they cannot be made into poetry, but they
are not prosaic.
Nor are there wanting, in this bird, as in others,
signs oi marginal and intercalary digits in the wing of the embryo;
atavistic remnants or vestiges that are Reptilian and probably Amphibian "stigmata."
Rut the more fused proximal structures that
help to form the organ of flight in this bird are as remarkable as
the free distal parts.
This bird, which I take to be an archaic Curassow, an unchanged
"waif" of the family from which the Cracidce arose, like the
Tinamou, never lost its sternal keel ; the Ratitae have lost it : they
are overgrown, degenerate birds that were once on the right road
for becoming flying fowl, but through greediness and idleness never
reached the " goal," went back, indeed, and lost their sternal keel
and almost lost their unexercised wings.
Now the Tinamou has lost its tail, or nearly so ; the Hoatzin has
kept its tail ; the former, to make up for this, has a huge keel in his
extremely long sternum, whilst the Hoatzin has a small keel on a
short sternum.
Both of these birds can fly a httle, they are not careful to cultivate that talent, they are not birds of " understanding."
Now the

MR.
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keel of the steruura in Opistliocomus being on the hinder third of the
bone, the leg of the Y-shaped merrythought (or furcula) lies close
to the flat under surface of the bone and is strongly strapped to
I showed, long ago, that the leg of the merrythought is de-

it.

veloped as a distinct boue, the homologue of the long dagger-shaped
the Lizards and the Monotrematous Mammals.
Whether I was believed, or not, by those who had not worked these
parts out, did not signify anything to me.
Here, in the Hoatzin,
this median bone is larger than in any other bird, and is more Lacertian in its attachments, as my figures show.
This bird has a " supra-scapular " segment ; that is an Amphibian

interclavicle of

character.
Its hind limbs are quite normal, they are similar to those of the
Pigeon-footed fowls (Peristeropodes), viz. the Cracidas and Megapodidoe, the more archaic kinds of Gallinaceous birds.
The vertebrae, as in fowls, the Ratitse, and the toothed Hesperornis,
Many birds, now living, have
are cylindroidal up to the sacrum.
their dorsal vertebr£e " opisthocoelous." As to the skull, it is in many
respects that of a normal Carinate bird ; but the palatal bones have a
Struthious simplicitij, and the basipterygoids, which are aborted in
the adult, are developed in the embryo ; they articulate with the
pterygoid bones at their liind part, just as in the Ratitse and the
Tinamous in Gallinaceous birds this articulation is at i\\e front
third of the pterygoids.
That character, alone, is diagnostic as to
the position of Opistliocomus in this class ; added to others, nothing
can be clearer than that this bird is one of a nearly extinct type,
;

and that

its

nearest living relations are birds of an old sort

;

it

might

be called a " Struthious Curassow."
Professor Huxley, in his second paper (P. Z. S.1868, pp. 294-319),
makes this single, lonely bird the representative of his suborder
" Heteromorphte " ; an equivalent suborder, the "Coracomorphae,"
contains more than six thousand living species.
I agree with him in
this daring classification.

The
1.

following papers were read

:

Observations on Wolves, Jackals, Dogs, and Foxes. By
A. D. Bartlett, Superintendent of the Society's

Gardens.
[Eeceived December

6, 1889.]

Wolves, jackals, dogs, and foxes are found spread nearly all over
the world.
So much has been written and published on these
animals that at the first sight it would appear that little can be
added to the knowledge we already possess. It is, however, agreed

by all writers who are entitled worthy of notice, that all the varieties
of domestic dogs have descended from wolves and jackals, or from
the admixture of animals of these kinds, as no other animals are
known to which we can in any reasonable way ascribe their origin.

JACKALS, DOGS,
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may, however, from the opportunities I have had of observin"
living examples of the above-named animals, be able to
offer a few remarks on the subject.
In the first place, I find that Wolves differ greatly amongst themselves in size, colour, and markings.
"Wolves from the Arctic reo-ions
are larger, lighter in colour, and have much longer and thici<er
coats than those which inhabit milder climates.
Some of these
varieties from different parts of the world have been considered as
I

so

many

distinct species, without, in

my

opinion, sufficient characters to

mark

their distinctness.

With reference to the Jackals, they are more easily distinguished,
and several well-marked species are readily known and recognized.
The extraordinary and wonderful number of well-marked breeds
of the domestic dog and their variations of size, form, and colour,
render any attempt to account for their origin a task of some difficulty
but as many wild dogs appear to be descendants of domestic
dogs, it is necessary to endeavour to account for the origin of the
domestic race. There can be no doubt, for example, that the Esqui;

maux dogs

are reclaimed or domesticated wolves.

if taken young and reared by man, are tame, playful,
and exhibit a fondness for those who feed and attend to them. The
same may be said of all the species of jackals. This being so, it is
h-.ghly probable that both wolves and jackals were for many ages
found in the company of man, and that owing to this association the
different species of these animals may have bred together and become

All wolves,

mixed.

A

mixed breed would

commenced would in

all

at

once develop a new variety.

A variety

probability, in a few generations,

once

undergo many

changes, especially if any well-marked variety should occur. Nothingwould be more natural than to suppose that the owners of this variety
would endeavour to increase its number, especially if it was found to
possess useful qualities.

The fashion of hunting led in all probability to the separation of
domestic dogs into two well-known breeds, viz. those that hunt by
sight, as distinguished from those that hunt by scent; for there can
be no doubt that at a yery early period dogs were used in the chase
of wild animals.
There are plenty of ancient monuments on which
there is unmistakable evidence of this fact.
The usefulness of dogs
being established at a very early period would naturally lead to great
care being bestowed upon them, and doubtless to the breeding of
them in a domestic state. This would lead to the production of the
many breeds and varieties that have been developed, and thus
varieties may have been perpetuated by the mixing and crossing of
breeds originally obtained from distinct wild animals.
I have found no difficulty in crossing wolves and jackals with domestic dogs, when suitably matched.
It is a well-known fact that
the Esquimaux frequently allows his dogs to breed with wolves, in
order to keep up the strength, the power of endurance, and the
courage of the race. But as regards foxes, so far as my experience
goes, I have never met with a well-authenticated instance of a hybrid
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between a fox and a dog, notwithstandino; numerous specimens of
supposed hybrids of this sort which from time to time have been
brought to my notice. The habits of wolves and jackals are so much
alike that I am unable to point out any marked differences between
them.
Domestic dogs exhibit many of the habits of wolves and jackals,
such as the scratching up of earth with the front feet, and the
pushing back of it with the hind feet, in order to cover up the droppings.
Again, when about to rest, the turning round two or three
times with the object of forming a hole in which to rest may be
noticed in pet dogs about to lie down upon the hearth-rug, a habit
evidently acquired by inheritance from their wild ancestors.
The whining, growling, and howling of wolves, jackals, and dogs
are so much alike as to be indistinguishable
but the barking of dogs
is undoubtedly an acquired habit, and doubtless due to domestica;

tion.

Wolves and jackals in a wild state never bark, nor do Esquimaux
dogs nor Dingos, but if kept associated with barking dogs, these and
other wild dogs in many instances acquire the habit of barking.
A well-known instance of this occurred under my notice. A wild
Antarctic Wolf, after a few months, hearing the barking of dogs in the
immediate neighbourhood, began to bark, and succeeded admirably.
The same thing has happened to my knowledge in the case of purebred Esquimaux dogs and Dingos. This reminds me of a similar
instance of the development of the voice by domestication.
There
can be no doubt that the origin of our domestic fowls must be attributed to the wild Jungle-fowls of Asia, but none of the known wild
species are ever heard to utter the fine loud crow of our domestic
cock.

The different breeds of dogs do not present greater difficulties in
accounting for them than are offered by the different breeds of
domestic pigeons and the extraordinary varieties of domestic poultry.
Individual differences are observable in all living animals.
The
members of a family, the produce of the same parents, reared, treated,
and fed on the same spot with the same surroundings, are frequently
found to differ to such an extent in appearance, temper, and disposition, as to lead observers to doubt their uniform origin.
It is
probable that in this way varieties spring up and form distinct races.
In conclusion I may call attention to the fact that wolves, jackals,
and wild dogs have a great aversion to go into the water. I have
been informed upon good authority that the Eskimos, at times that
they do not require to use their dogs, in order to prevent their being
troublesome by entering the huts, convey them to an island, and there
land and keep them, and that in such cases, although the dogs are
sometimes half-starved, they never venture into the water. It therefore appears to me that during the domestication of the dog, by
careful selection, breeding, and training, certain breeds have developed
an aquatic habit that may be regarded as entirely foreign to its
original wild ancestors.
In fact the dog appears to me the most
perfectly domesticated of all animals.

ON THE GENERA OF THE FAMILY
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Synopsis of the Genera of the Family Soricidce.

By G.

E. DoBsoN, M.A., F.R.S.

[Received December 21, 1S89.]

The following synopsis of the genera of the family Soricidce has been
based on a very careful examination ot' a great number of specimens
representing nearly all the known species, and differs from preceding
synopses and classifications not only in the number and mode of
arrangement of the genera, but also in many of the characters used
for their discrimination \
In such a very compact family it is
extremely difficult to obtain characters sufficiently salient to distinguish the genera when presented in synoptical form, and I am well
aware that the discovery of new species may render changes
inevitable in the definition of some of tlie genera as given below.
While certain species, such as So? ex vulgaris and Blarina brevicauda,
are easily relegated to their respective genera, this is not so readily

which many of what appear to be
the most important generic characters are either feebly developed
or are altogether absent.
So closely, indeed, are the species allied,
all possessing the same number and character of mandibular teeth
(Myosorex varius, in which there is a seventh pair of rudimentary
lower teeth, can scarcely be considered an exception), that it is probable that the only really natural division of the Shrews is iuto two
sections, one including the white-toothed and the other the redtoothed species.
effected with other species in

I.

a.

Subfamily SORTCIN.E.
Teeth red-tipped
glans
Tail clothed with equal or subequal sized hairs
;

penis eyiindroid or taperiug. ( Terrestrial, rarely aquatic.)
a'. Opening of male or female generative organs separated
from the anal orifice.
a". Ear-conch well developed ; tail long.

Dent.

i't-"-P'°-

•-'-«='

inand. 6

—

"'3-3

^ 32

teeth

Sore.k.

'
Most of the synopses and classifications of the genera were based upon the
dental formulaj of which a resume is given in Brandt's well-known papers on
the dentition of the Shrews (Bullet. Soc. Imp. Nat. Moscou, t. xli. 2'^ part,
Since the appearance of
pp. 76-95, 1868, t. xliii. 2*^ part. pp. 1-40, 1871).
Brandt's work A. Milne-Edwards published in 1872 (Recherches pour servir k
I'Hist. Nat. des Mannniferes, p. 259) a synopsis of the genera of this family, by
far the most noticeable of the classifications which had yet appeared.
This
classification was adopted by me in the article " Mammalia," Encyclop. Britannica, 9th edition, 1882.
^ Brandt {I. c.)
has clearly shown that the position of the premaxillary
suture in Sorex vulgaris and in S. minutiis is between the third and fourth
unicuspidate teeth, and that therefore there are 4 upper incisors on each
side in these species, one more than in any other species of placental
mammal not belonging to this family and to be met with among existing
mammals in the Marsiipialia only.
^ As the anterior maxillary tooth is neither functionally nor morphologically
a canine in any species of this family, I have not designated it as such in the
dental formulae, but have included it in the number of the premolars.

Proc. Zool. Soc.~1890, No. IV.
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Opening of male or female generative organs forming

b'.

with the anal orifice a shallow cloaca.
Ear-conch well developed; tail long the fourth upper
incisor larger than the anterior maxillary tooth.
or 3-3. m. 3-3
^g
Dent. ^.*rAP»-.2-2
SORICULUS',
j 3^ ^^^^^
b

b".

;

mand.

e".

h—

'

'

Ear-conch truncated above; tail short;
upper incisor rudimentary or absent.

4-4

xilyln.

the fourth

or 3-3. pm. 3-3, m. .3-3

^3^ ^^ .^ ^^^^j^
Bl.^rina,' Gray.
mand. b—
d". Ear-conch well developed
tail moderate
first upper
incisior as in BJarina, without internal talon.
pm. .^— ^. m.
'•
—2>2 teeth
Dent.
Notiosorex,
mand. b —
u \ t)
-i
\®"°S0 oai'"''.
b. Tail with an inferior fringe of long hairs
glans penis
{Aquatic.)
broad with lateral processes.
b'. Opening of male or lemale generative organs enclosed
within the same integumentary ring as the anal orifice.
b" Ear-conch small but perfect tail long.
Dent,

i-

•'

;

;

,

•

;

;

.

Dent.

^^°''

'•
'

""7

=

f
mand. b— o
'

SOteeth

Crossopus,
,tx

t

VV agler.

Subfamily CROCIDUKINiE.
Teeth white
glans penis
Tail without inferior fringe of long hairs

II.
a.

;

{Terrestrial.)
cylindroid, tapering.
a'. Male or female generative organs ojsening close to the
anal orifice but distinct from it, not forming a shallow
cloaca as in Crocidura.
a". Ear-conch well developed tail long, clothed with equal
;

or subequal hairs.

Dent.

i^±r3:Pm^h=3,m^-3^ 30
7
mantl. b

— b or

Mvosorex,

or 32 teeth

p
uray.

i

Opening of the male or female generative organs forming

b'.

b".

with the anal orifice a shallow cloaca.
Ear-conch well developed tail long, clothed with long
;

and short
Dent.

hairs intermixed.

'i^'^'-^-l-p:l-^-^-^-^= 28
—

mand. b
c". Ear-coneh well developed;

or 30 teeth

moderate

tail

;

Ckocidura,

„.

.

vvagier.

soles of the

feet hairy.

Dent.

i-^--''P'"-2-2.in..3-3

—

mand. b
d". Ear-conch very short
naked.

^

DiPLOMEsoDON,

26 teeth

t.

;

rudimentary soles of the

tail

i-2-2.pm.2-2.m.3-3

;

^

26 teeth
mand. b
Tail with an inferior fringe of long hairs
Dent.

b.

—

broad with
b'.

,^
rsrancit.

feet

Anurosorex,
*

;

A 1*1

j?A

"*- JJ-'i.--C'aw.

glans penis

{^Aquatic.)

lateral processes.

Male or female generative organs opening within the
same integumentary ring as the anal orifice.

b".

Ear-conch perfect but small

—

—

—

— =

pm. 2 2, ni. 3 3
Dent.
:s~-^^b—
mand.
c". Ear-coneh not developed
adhesive pads.
i. 3—3, pm. 2—2, m. 3—3
_,
*^
3r
Dent.
,
^
J 0—
mana.
T-.

.

i.

3

3.

;

.

An

plantar callosities simple.

;

r^^i

i.

ii

28 teeth

r^

Uiiiji.irrogale,
.

.,
Anaerson.

plantar callosities forming

„„

,

^,

28 teeth

1

„
jNectogale.
,

-.,.,

-r-,

A. Md.-Edw.

examination of the arrangement and characters of the genera
above shows that a certain parallelism exists between tlie

as given

I have found two minute maxillary teeth .between the last incisor and the
premolar in S. quad rat icaiida, A. Mil.-Edw., in which also the . nterior
mandibular tooth has three notches but in all other respects this species is and
must be considered a true Soricuhis.
1

last

;
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genera of tlie two subfamilies. Thus Sorex is represented among
the white-tootlied Shrews by Myosorex, Blar'ma by Anurosorex,
and Crossopus by Chimarrogale and Nector/ale. It would seem as if,
after the red-toothed Shrews diverged from the white-toothed, development had proceeded on somewhat similar lines in the descendants
of both according to similarity of environment and modes of life.
To M. Milne-Edwards's list I have added four genera, Soriculus ^
JSotiosorex, Myosore.ir, and Chimarrogale "\ and omitted one, Neosorex \ from it.
I had long suspected the validity of the last-named
genus, founded for the reception of Sorex navigator, Baird, and
examination of a well-preserved specimen of a Water-Shrew lately
described' by me under the name oi Sorex hydrodromus, convinced me
that these species" must be merged in Sorex, of which they cannot even
be considered as representing a subgenus. S. Iigdrodromus, although
evidently aquatic like Crossopus /adieus, the fringes of the inanus
and pes being even better developed than in that species, agrees in
all other generic characters with those of the genus Sorex as defined
in the synopsis above
hut while agreeing with Sorex palustris from
the adjoining continent of America in externa! characters, it differs
from it in the proportions of its teeth, resembUng in this respect
the section of which S. vulgaris is typical, while *\ palustris agrees
with those represented by S. vagans.
No better proof could be
;

afforded of the usele.^sness of retaining Neosorex as a distinct genus
for the American species characterized by the possession of swimmingfringes in the digits, while the tail is simple as in Sorex.
These
species are in fact aquatic forms of the genus Sorex.

As I have omitted Neosorex so I am compelled to omit Atophy rax,
although the distinguishing marks of that jcenus have been so well
and clearly descril)ed by its founder, Dr. Merriam, through whose
kindness I have been enabled to e.Kamine the type, A. bendirii ~. This
species is, as noted by its discoverer, an inhabitant of marshy land,
and appears to me to present many characters intermediate between
Sorex jniJustris and the terrestrial species of the genus, differing
from the former in the absence of well-defined fringes to the digits,
but agreeing with it closely in dentition, in the large size of the infraorbital foramen, and in the remarkable sliortness of the angular
process of the mandible.
In fact there are no leading characters
•which would enable me to define the genus, were I inclined to admit
it in

my

synopsis.

See the writer's paper "On the Genus Mi/osorex," in P. Z. S. 1887, p. 675.
Blyth, Journ. Asiat. Soc. Beng. 18.55, xxiv. p. 3(5.
3 This genus vras deflned by Anderson (Ann. & Mag. Nat. Hist. vol.
xvi.
1875, p. 252), subsequently to the appearance of A. Milne-Edwards's synopsis.
* Neosorex, Baird, Mammals of "North America (Eeports of E.xplorations
and
Surveys for a Route from the Mississippi to the Pacific Ocean, vol. vii. 1857)
Annals & Mag. Nat. Hist., Nov. 1889, p. 374.
8 From comparison of the types of Sorex palustris and <S'. navigator
I am
much inclined to doubt the distinctness of the latter species.
Trans. Linnean Society of Nevp York, vol. ii. 1884. pp. 217-225.
'

^
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upon an American Species of Pericheeta,
and upon some other Members of tlie Genus. By Frank
E. Beddard, M.A., Prosector to tlie Society.

Observations

3.

[Received December 23, 1889.]

(Plates IV.

& V.)

Mr. C. Bartlett brought me two hving earthhad
found in earth surrounding the roots of an
worms, which he
One of these was a very
orchid, received from South America.
the
small example of a Lumbricus, which I have not yet identified
other was a Perich<eta, which is illustrated in the acconipanyina;
There are so very few coloured
coloured sketch (Plate IV. fig. 1).
figures extant of foreign earthworms' that I have considered it

Some weeks

since

;

to put oii record the coloration of this species, wliich
The worm is remarkable for its extreme
appears to be P. indica.
activitv, as has been already noted by Baird (1) and by Perrier (18)
in other species of Perichceta, studied in the living condition.
Another curious characteristic of the worm is its method of progression
many Oligochaeta seem to make use of the mouth in
locomotion, attaching themselves firmly by it, while the following
segments are moved forwards in the present species a considerable
portion (? the whole ) of the buccal cavity is everted whenever the
animal moves, so that the head has a remarkably leech-like aspect.
I have attempted to illustrate the appearance of tlie anterior end of
the body during locomotion in the accompanying drawings (Plate IV.
figs. 2, 3). I never observed the worm in motion without this alternate
eversion and inversion of the buccal cavity.
As will be seen, the colour of the worm is a rich brown, somewhat
darker upon the clitelluin, with a whitish line in the middle of each
Tlie colour appears to be caused by at least two distinct
segment.
pigments; one or more of tlie.se is dissolved out bv alcohol, leaving
the worm colourless, except for a dark bluish-brown area along tiie
back (which resists the action of the spirit), and is recognizable in
sections as black granules lying in the epidermis and in the circular
muscular layer. I lay particular stress upon this fact, for the reason
that in other specimens of P. indica (see no. 5), which I received
from New Caledonia and which were sent to me in alcohol, the
brown coloration and the whitish line in the middle of each segment
are preserved.
It is interesting to find that P. indica, which has
been already recorded from the East Indies and from New Caledonia,
There are not many species which
occurs also in South America.
have so wide a distribution P. affinis, P. houUeti, and Urochceta
corethrurus, however, are forms which inhabit the tropics of both the

desirable

;

;

;

'

The only coloured figures known to me (taken from life)
and Hypog<son by Scbraarda (20)> and of Microchceta

of Penchxefa

are several

rapjiii in a
Schiuarda's figures lose

paper by myself upon the anatomy of this worm (3)
Bomeof their value from the fact that they are not accompanied by any deBcrip;

tiou of the internal characters,

and cannot,

therefore, be easilv identified.
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Old and New World, while Eudrilus has been recorded from South
America and the West Indies and from New Caledonia, and it also
occurs in New Zealand.
I take this opportunity to put together a few notes upon other
species of Perichceta.

Proposed Subdivisions of the Genus Perichseta, Schmarda.

The genus was

Schmarda (20), who, however, only
numerous setae forming a row round the
middle of each segment, and to the form of these setae. Vaillant
(22) subsequently described the internal anatomy of Perichceta, and
pointed out the important diflfeiences which distinguish the type
instituted by

directed attention to the

from Lumbricus.

In the next year Baird (1) called attention to the
of this genus with Megascolex, wliich was described by
Templeton (21) twenty years before the publication of Schmarda'
work. The reason which, apparently, caused these two genera to be
regarded as distinct was a misunderstanding of Templeton's original
descri|)tion.
I have directed attention myself (2) to the fact that
both Schmarda and Vaillant misquoted Templeton's original description, making him responsible for the statement that setae are only
present on the dorsal surface of the body of Megascole.v
Templeton
himself defined the species as having " each ring in the middle of its
length dilated into a ridge, which carries on it, except in the mesial
line of the hack, minute conical mamillae, 100 in number, each sur'Mounted with a minute bristle." These inaccuracies on the part of
Schmarda and of Vaillant have been also pointed out by Horst in a
paper published (15) about the same time as my own.
Perrier, in his most important paper (18) upon the anatomy
of Earthworms, retains, in spite of Baird, Schmarda's name of
Perichceta ; but the value of his opinion in the matter is greatly
discounted by the fact that, like his predecessors, he entirely misunderstood and misquoted Templeton's description of Megascolex
cceruleus, probably taking his information from Schmarda, Vaillant,
identity

;

or Grube.

The synonymy of the genus was, I regret to say, somewhat confused by my own paper (2) upon a large Ceylon worm, which I
described under the name of ^' Pleurochceta moseleyi."
I was led
to describe this form, which I afterwards (4) recognized as identical with Templeton's Megascolex cceruleus, as belonging to a
new genus, on account of the inaccuracy and incompleteness of
Templeton's description. In a subsequent paper (8), dealing partly
with the nomenclature of the genus, I proposed to retain the name
Megascolex for "those worms which are characterized by (])the
presence of a continuous ring of setae upon the segments of the body,
(2) the possession of a clitellum occupying segments 14-10 inclusive,
(3) the position of the two male generative apertures upon the
eighteenth segment behind the clitellum
while the name
;
Perichceta might be applied to certain other forms which present a
fundamental resemblance to the above-mentioned groups, but differ
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(1) in the ring of setae

upon each segment being discontinuous at one or more points (2)
in the clitellum occupying more or fewer segments of the body than
;

three."

Rosa has lately pointed out (24) that my distinctions are valid,
but that the names should be reversed.
I am now quite prepared
to agree with him
at the time when I wrote I was inclined to consider that Templeton's Meyascolex was identical with Perichceta,
even to the extent of having a continuous circle of setae in each segment, inasmuch as Baird (1), who had examined the type in the
British Museum, stated that he could find no difference between it
and Periclueta. Taking for granted the accuracy of Baird's observations, it appeared to me necessary to use the name Megascolex for
the worms which Schmarda termed Fericheeta
strictly speaking I
should have allowed the name Perichceta to drop, but it was proposed to retain it for perichcetous worms with a dorsal and ventral
interrupted line &c.
When I discovered (4) that my Pleurochceta was identical with
Templeton's Megascolex cceruleus, it seemed necessary to restrict
the generic name to that form, and to group all the other known
perichtetous forms under the genus Perichceta; it will be seen that
the definition of Perichceta appended to that paper includes such
forms as P. armata. though I omitted to state in so many words
that it was proposed to drop the generic distinction between Megascolex affinis and Perichceta armata, since the differences between
Megascolex cceruleus and any other perichsetous worm are rather
more important than those which differentiate the latter species
;

;

among

themselves.

Rosa (24) has, as already stated, proposed to divide Megascolex
from Perichceta by the distribution of the seta? and the presence or
absence of intestinal caeca
the genera are thus defined by him
:

;

Megascolex. Line of setae interrupted no intestinal caeca.
Fericheeta. Line of setse continuous ; intestinal caeca present.
;

Fletcher (17, in.) has proposed a similar division, but also (17, ii.)
has pointed out that in the typical PeiHchceta, with continuous row
of setae and caeca, the gizzard is situated further back than in Megascolex and occupies two segments, the mesentery between them
having vanished'.
Tliis distinction, although it applies to so large a number of
species, falls to the ground before the Indian species descril)ed bv
Prof. Bourne^; Perichceta liulikalensis (Bourne, 11. p. (itiy) has
dorsal and ventral gaps, but possesses intestinal caeca in the usual
position.
^ I had previously directed
(6) attention to this difference between certain
species of Perichata, though mistaken in supposing that in P. newconthci the
gizzard occupied thi-ee segments I ha\e since convinced mjself the giziard is
really in segment (i
in any case this species does not fit in very accurately witli
the jiroposed subdivision of Fericheeta.
;

;

-

This paper was overlooked by Rosa, as he nipiitlous

p. 11).

in

a poslsci-ipt (24-
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two genera be slightly altered, it will
most of the species of " Perichceta'^ as

If Rosa's definition of the

be possible
follows

to

arrange

:

Megascolex. Line

of setae interrupted;

clitellum

occupying

more than three segments.
Perich-«;ta. Line of setae continuous
three segments only.

;

clitellum consisting

of

however, other species which present more important
Prof.
those above mentioned.
Bourne (11) calls attention to the fact that there are anatomical
differences, to «hich considerable weight must be attached, between
several of the foims described by him.
Perichceta novce zelaiidice (Beddard, 7) differs from all other
No dorsal pores
species in the following combination of characters
atria tubular.
nephridia paired
P. bakeri and P. barronensis of Fletcher agree in their nephridia
and atria, but have dorsal pores.
A number of species described by Fletcher (17), viz. P. attenuata, P. enonnis, and P. coxii, agree to differ from others in the
very remarkable fact that the setae in the anterior segments are eight
in number to each segment, increasing in the posterior segments to
20-30.
In both these cases the different geographical area occupied by
the species is, perhaps, a further argument in favour of separating
them.
Then Perichceta stuarti has four pairs of atria, as in Acanthodrilus
they open on to the same segments as in that genus, and appear to
tlie diverticula of the spermatheca also
be similar in structure
appear, from Bourne's description (11. p. 667), to be more like those
P. ceylonica (Beddard,
of Acanthodrilus than of most Perichceta.
9) has two distinct pairs of atria, but they open both of them on to
the same segment, the 18th; at present I am not inclined either
definitely to unite this form, generically, with P. stuarti, or definitely to separate it
further information as to its structure is first
needed.
If these various types be accepted by zoologists as of generic value,
it must still be admitted that they cut off very small corners from the
mass of species (about sixty in number) of which the family conAt present, however, it does not seem ensy to make any further
sists.
alterations, and I am not satisfied that Megascolex has the same
value, as a generic type, that Aporochceta has.
The following is a definition of the family Perichsetidae and its
various genera as advocated in this paper.

There

are,

differences

among themselves than

:

—

;

;

;

;

;

Fam.

Perich JETiD^,

Claus.

Earthworms with a continuous circle of numerous setae round all
the segments of the body (with the occasional exception of a few of
the most anterior) ; clitellum commencing with the thirteenth or
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and extending over three to six segments.
(iizzard
always present and single intestines frequently provided with a pair
of conical caeca.
Nephridia generally diffuse.
Spermathecse nearly
always' furnished with one or more diverticula; atria (prostates)
always present, and sometimes penial setae.

fourteenth,

;

(1)

Genus Perich.eta, Schmarda.

Setae numerous, and forming a continuous or nearly continuous
row round all the segments of the body ^. Nephridia diffuse, with
many external pores in each segment. Atria (prostates) branched
and lobate. Dorsal pores present (? always). Penial seta3 some-

times present.
Distributio7i.

World-wide, especially tropics of Old World and

Australia.

Subg.

1.

Perich.eta (Beddard).

— Line

of setae continuous;

clitellum consisting of 3 segments only (14-16).
One or
more pairs of intestinal caeca.
Gizzard posterior to 7th

segment, occupying 2 segments, the septum between which
has disappeared.
Subg. 2. Megascolex^ (Beddard).
Line of setae interrupted
clitellum occupying more than 3 segments.
Caeca generally
absent.
Gizzard usually situated in, or in front of, segment
7; occupjiugonly one segment.

—

(2)

Genua Perionyx,

Setae forming a continuous

Perrier.

row round each segment

pores closely approximated in middle ventral line
lobate
nephridia paired
dorsal pores present.

;

generative

atria (prostates)

;

;

Burmah.

Distribution. India and

(3)

Genus DiporocHjEta, gen. nov.

forming a continuous row round each segment

Setae

tubular

;

;

atria

nephridia paired.

;

(For P.

710VCE zelandi(e

Distribution. Austraha

and perhaps P. baker i.)
and New Zealand.

Genus Anisoch^ta, gen. nov.
number per segment anteriorly, afterwards increasiig
(4)

Setae 8 in

up

to

30

;

nephridia diffuse

;

atria lobate.

(For P. atteiiuata, P. enoimis, and P.

coxii.)

Distribution. Australia.
^
The only exception appears to be Mcgascoleje cceruleus; but this matter
requires reexamination.
- Except of course the peristomial segment.
^ N.B.
These divisions will not do unless Prof. Bourne finds, as he has
thought possible, that such species as P. biirliarcnsu and J", hulikuhiisk should
be separated as distinct genera.

—
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Genus Hoploch.eta, gen. nov.

Setse forming a continuous row round each segment
two pairs opening on to segments 1/ and 19.
(For P. stuarfl. Bourne.)

;

atria tubular,

Distribution. India.

Perich^ta indica

(Horst).

'Eine Perichceta von Java,' Horst, Nederl. Arch. f. Zool. iv. p. 3.
Megascolex indicus, Horst, Notes Leyden Mus. vol. v. p. 186.
PerichcBta 2«6?/ca, Beddard, Proc. Zool. Soc. 1886, p. 298; Horst,
Midden-Sumatra, Vermes, p. 4.
This species is already pretty well known, and I have not much
to add to our knowledge of it beyond the appearance of the living
worm, which has been already described (p. 52) and which is
illustrated in the accompanying coloured drawing (Plate IV. fig. 1).
Horst remarks (15. p. 189) that probably some of the specimens of
P. cingulata described by Vaillant (22) are identical with this
species
Perrier has suggested that several species are included under
the name of P. cingulata.
In view of these difficulties it seems to be
reasonable to adopt Horst's name of P. indica and to drop the name
;

of P. cingulata altogether.
On the first few segments of the body there are two specially
large and distinct pairs of setee, situated at almost equidistant
intervals on the ventral side of the body.
I did not refer to them
in my earlier paper upon P. indica
the condition of the setae is a
step in the direction of those very remarkable Perichfetous worms
described by Mr. Fletcher, which I have ventured to include in a
distinct genus.
These facts have an important bearing upon the
general question of
;

The Distribution of the Seta

The

in Chcetopods.

paired setae of Lumbricus and other Oligochseta are usually
to the parapodia of the marine Chsetopods ; and it has

compared

been supposed that four distinct parapodia and four pairs of setae
represent the typical arrangement of the locomotor organs of these
two divisions of the Chsetopoda. Deviations from this arrangement,
the extremes of which are shown in the Capitellidse and in the
genera Perichceta and Perionyx, are regarded by perhaps the majority of naturalists as secondary modifications.
There is, however,
a certain amount of evidence which seems to point the other way,
indicating that the complete circle of setae, which characterizes the
family Perichaetidae, is the primitive arrangement; in this case the
paired setae of Lumbricus, Acanthodrilus, &c., will be due to
reduction, and the comparison with the four seta-bundles of Polychseta will fail to the ground.
x\mong Polycbaeta the nearest
approach to the Perichaetous coridition is found in the Capitellidse ; but
Eisig (13) argues with considerable force against regarding the almost
continuous circle of setae found in some Capilellids as the primitive
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The summary which Eisig gives of our knowledge recondition.
specting the structure and development of the parapodia and their
setae in other Polychseta does not permit of a decisive answer as to
"

the original condition of these organs ; the " diplostichous biremal
form may have been evolved from a " monostichous uniremal," or
The former alternative is more in accord than the
the reverse.

from a continuous circle of setse.
and this seems to
the Oligochseta there is more evidence
favour the supposition that the continuous circle of setse is the
archaic condition.
(1) The continuous circle of setse characterizes the genera Perichceta

latter with the derivation

Among

;

and Perionyx of these the former is the most widely distributed and
There are more species of
the most abundant of all Earthworms.
that is, of course, well
Perichceta than of any other two genera
There is, moreover, a large amount of structuial
described species.
so much so, that were it not
variation in the species of this genus
for the fact of the agreement among the species in the very striking
character of the setfe, they would probably have been more subdivided
Such forms as P. interinto genera this I have attempted to do.
media, P. stuarti, P. ceylonica, and P. affinis differ from each other
quite as much as do such genera as Ui-ochceta, Diachceta, and
Accordingly when the existence of some 18 or 20 genera
TJrobenus.
possessing only 8 setse in each segment is contrasted with the two
genera above-named as an argument in favour of the more prevalent
" biramous " condition, it must be discounted b_v these considerations.
Even with regard to the number of species, Perichceta and Perionyx
are probably not far behind the remaining genera of Earthworms
taken together, though it is difficult to make an estimate \
;

;

;

;

(2)

The

Perichsetidae

show

in

many

respects a type of structure

and more primitive than that of other EarthThe continuous network of nephridia with numerous
irregularly disposed internal and external apertures is, so far as our
knowledge goes, confined to that genus and found in nearly all its
species.
In other genera which have a diffuse nephridial system
{Megascolides, Typhosus, some species of Acanthodrilus, and Cryptodrilus, Beinodrilus, Trigaster, and Dichogaster) there appears to
be generally some modification such as loss of funnels, specialization
of part of nephridial network, restriction of network to segments,
which can be best explained on the hypothesis that it has been
&c.
derived from a condition like that of Perichceta.
(3) In most ( ? all) Perichsetidse the buccal lobe does not divide the
this appears from the nature of the case to be a
buccal segment
primitive condition. Most Perichcetce have dorsal pores, the presence
of which may fairly be regarded as typical for the terrestrial Oligoit is worthy of note that some forms, in which these pores are
chseta
for example the absence of dorsal
absent, show signs of degeneration
pores in Acanthodrilus georgianus and in Pontodrilus is correlated with

which is
worms.

less specialized

—

—

;

:

;

' About
60 species of Perichceta to about 120 of other genera but the
differences between individual s'ltecles o\' Lumbricusatiii Allolobophora (comprising
00 out of llic 120) are often very small.
:
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the feeble development of the gizzard.
The subnervian vessel, commonly believed to be absent from I'erichcetu, is found, at least in some
species.
The reprodurti%e organs, although not presenting any
specially archaic characters, are not at any rate more modified than
those of other Earthworms.
In short it cannot be urjied that the
organization of the Perichsetidse, as a whole, is opposed to the view
that these are the most primitive Oligochseta while the structure of
the excretory system in my opinion favours the supposition.
(4) The most striking evidence, however, in favour of the derivation of tlie paired arrangement by a gradual reduction of a
continuous circle of setse, is afforded by the struclxxxQ oi De'modrilus.
This genus is a native of New Zealand, and is in many respects
intermediate between Ferichata and Acanthodrilus.
It is at present
the only Oligochaete known which possesses more than 8 setce in each
segment ^ and yet has not the continuous circle of setae of Perichceta.
Deinodrilus has 12 setae in each segment, disposed at approximately
equidistant intervals ; it tlierefore furnishes a connecting link
between the continuous circle of setae and the paired seta). Deinodrilus has diffuse nephridia, more like those of certain species of
Acanthodrilus than those of Perichceta
the nephridia of a few of
the anterior segments are more concentrated, as also are the corresponding nephridia of Trigaster hnikesteri (Benham),*a species
which, in the opinion of Horst, should be referred to the genus
Acanthodrilus, and which is at any rate closely allied to that genus ;
this concentration reaches its extreme in A. mvlliporus, where the
nephridia of these segments are metamorphosed into a gland opening
into the buccal cavity.
The reproductive organs are exactly like
those of Acanthodrilus, but the clitellum, which occupies segments
1-4-16, and is developed continuously round the body, is like that
of Perichceta.
There is, therefore, a strong case for believing that
Deinodrilus represents a stage in the eTolution of Acanthodrilus
from Perichceta, or of Perichceta from Acanthodrilus. The question
is,
which of these two alternatives is the more probable 1 The
species of Acanthodrilus which come nearest to Deinodrilus are
evidently those which have a diffuse nephridial system, i. e. A. multiporus, beddardi, schlegelii, b'dttikoferi, and antarcticus ; all these
species furthermore agree with Deinodrilus in having an incomplete prostomium (not dividing buccal lobe) and dorsal pores,
while the first and last have the persistent double dorsal vessel of
Deinodrilus.
The species which are furthest away from Deinodrilus
are such forms as A. dissimilis, where the prostomium completely
divides the buccal segment, the nephridia are paired, and the dorsal
pores have commenced to disappear.
These extremes are connected
by A. annectens, which has the incomplete prostomium and paired
nephridia, but the anterior pair of nephridia are much specialized
and open into the buccal cavity, as in A. multiporus. There are,
moreover, other intermediate forms.
The question is real!}' intimately connected with the development of the nephridia ; if the
;

;

'

The statement

cation.

that

HypogcBon has 9

setie in

each segment requires

verifi-
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presence of a single pair of these organs in each segment is the
archaic condition, then Perichceta will be a modification of Acantho(irilus
but this view is confronted with two serious difficulties
(1)
the apparent specialization of a part of the nephridial network to
form a series of paired uephridia in' Megascolex armatn and in
MegascoUdes australis (Spencer) will require explanation and (2)
prostates)
the connection of the vasa deferentia with the atria (
will have to be regarded as having been derived from a condition in
which these organs are independent of each other (Acanthodrilus).
These structural peculiarities are capable of an intelligible explanation if we assume that Deitiodrilus is an intermediate stage in the
evolution of Acanthodrilus from Perichceta.
The remarkable arrangement of the setae in certain Australian
Perichcefce, which I have in the present paper associated together in
the genus Anisochceta, and the commencing reduction of the setae
It is
in P. indica must be considered in relation to this question.
noteworthy that in these cases it is the anterior segments only which
The formadiffer from the posterior in the reduction of the setae.
tion of a "head" is also brought about by specialization in the
alimentary and excretory systems, and by a partial obliteration of
These facts tend to
the coelom and loss of internal segmentation.
show that the reduction in the number of the setae is also secondary ;
and this reduction is very general in Perichffitidae, though not anywhere so apparent as in Anisochceta. It is true that, as Perrier
first pointed out, the hindermost segments of Perichceta may also
show a reduction in the number of setae ; but this fact may be in
accord with the views here advocated, inasmuch as the nephridial
system in MegascoUdes begins to be specialized iu the posterior
region of the body.
I would, however, rather insist upon the
increase in length produced by the addition of new segments at the
end of the body, and explain the few setse of these segments as due
to their recent formation and consequent imperfect development.
If we were acquainted with a species of Lumbricus in which the
anterior segments were provided with a larger number of setse than
ordinarily, it would certainly be set down to " cephalization ; " there
is therefore nothing unreasonable in regarding the converse change,
which actually occurs, as due to the same cause. These facts, therefore, are at least not contrary to the assumption that the ^' perichceAmong the species of
tous " condition is the more primitive.
Anisochceta which show the reduction to 8 setae per segment, some
have more segments modified in this way than others ; there is,
therefore, evidence of a gradual change in this direction which lends
more weight to the arguments here advanced than if all were
In the latter case the facts
modified to exactly the same extent.
could be referred only to a modification affecting the " head " and
comparable for example to the loss of the setae in some of the first
few segments in Chcelogaster as it is the facts appear to |)oint to
a gradually advancing reduction of the setae commencing in the most
modified region of the budy.

—

;

;

=

;
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Nephridia.

In describino; the remarkable nephridia of a New-World PerichcBta,
(10), I pointed out that probably all Perichcetce with

P. asperr/iUum

—
—

irregular diffuse nephridial tufts
that is to say, all the species belonging to PerichcEta, AnisochcEla, and Megascolex. as these genera are
defined in the present paper,
would prove to possess a nephridial
system of the same kind as that which characterizes P. aspergillum.
The pores upon the cuticle often render it possible to predict of a
given Earthworm that the nephridia will be found to be dysmetamerie
;

after finding

upon the

cuticle of P. houlleti

numerous pores which

could be referred to no other known structure than totbeaperturesof
nephridia, I ventured to predict that this species would be found to
agree in all essentials of its excretory system wiih P. aspergillum.
Unfortunately I have not been able to" put this prediction to the
proof, as the specimens of P. houlleti which I have are not in a
sufficiently good state of preservation for sectionizing. The specimen
of P. indica, however, I carefully preserved, and the examination of
transverse, and particularly of longitudinal, sections

shows that

it

agrees

with P. aspergillum in the minute structure and in the
relations of the nephridia.
A dissection of the worm shows that the
nephridia do not present the regular paired condition of such forms

Lumbricus they are represented only by minute tufts attached to
the ventral body-wall, especially to both sides of the intersegmental
septa. This condition of the nephridia would lead to the assumption
that a microscopic investigation of the nephridia would prove the
presence of numerous irregularly-disposed external pores and ccelomic
as

;

funnels. I made a number of longitudinal sections in the hinder region
of the body, and found that the nephridial tubes were in places perfectly continuous from segment to segment through the septa
the
external pores also had that irregular arrangement of a large number
of pores per segment which is apparently to be now regarded as a
very prevalent condition among Earthworms.
;

Spermathecce.

The

structure of the spermathecse is illustrated in the accompanying figures (Plate V. figs. 4, 5, 6, 8).
As app-^ars to be always the
case in Earthworms, the diverticula have a different histological
structure from the pouch.

The epithelium lining the pouch (see
6) is tall and columnar. In the diverticulum, on the other hand,
the structure not only differs from that of the pouch itself, but also

fig.

from that of the diverticula of other species of Perickeeta ; but
these differences are very possibly due to immaturity in the present
specimen.

The

homogeneous

diverticulum was

filled

(see

fig. .5)

with a perfectly

by the colouring reagent used
the epithelium lining the pouch was formed of very low cells, not
in the least columnar, and hardly to be distinguished from the muscular fibres which make up the very thin walls.
fluid, slightly stained

;

Glycogenic Organs.
Perichceta indica

is

furnished with a series of curious glandular-
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looking bodies in most of the posterior segments of the body ; these
are attached, close to the middle line on either side of the dorsal
They were perfectly
vessel, to the posterior side of the septa.
recognizable both in transverse and longitudinal sections, tliough
naturally their relations to the septum were better shown by the
latter, their position with reference to the dorsal vascular trunk by
the former series of sections.
Structurally tliese small white bodies consist of a mass of cells
continuous with the peritoneal epithelium and probably formed by
a local proliferation of its cells
in the interior of each were a few
muscular fibres
there was no trace whatever of a central cavity,
which occurs in the corresponding bodies of the allied genus
Acanthodrilus.
These " septal glands " were in Perickceta indica
sohd throughout.
As to Acanthodrilus the observations recorded in this paper were
made upon some examples of Acanthodrilus georgianus (Michnelsen,
26), which were collected for me in the Falkland Islands bv Dr,
Dale, at the request of Mr. Coleman, Secretary to the Falkland islands
;

;

Company.
This worm differs from all other species of the genus, which I
have examined, in possessing a series of sac-like organs connected
with the septa. These have the appearance of white solid bodies
attached to the septum close to the nephridium
a pair to each
segment they commence at about the 20th segment and continue
to the end of the body
the first three or four pairs are commonly
larger than the rest.
These organs are not really solid bodies, but
sac-like outgrowths of the septa depending freely into the interior
they are, in fact, exactly similar to the spermof the segments
sacs and egg-sacs of the same and other Earthworms in their early
stages of development
and their absence in the anterior segments
of the body, where the sperm-sacs and egg-sacs are found, may
possibly be due to their homology with those structures.
Each sac has a somewhat racemose appearance owing to the
the walls are muscular with a thick
irregular bulging of its walls
coating of peritoneal cells, which are larger and more numerous than
the interior of the sac
those on the adjoining surface of the septum
has a delicate lining of peritoneum and communicates with the
segment in front by a pore.
The only structures with which I can compare these septal sacs are
the oval aggregations of peritoneal cells described by Ciaparede (26)
Ciaparede figures and describes these
in tiie common Earthworm.
bodies as consisting of a mass of peritoneal cells enclosing a few
muscular fibres the presence of muscles suggests that the bodies
may really be sacs, and not solid proliferations of the peritoneum.
Vejdovsky (29) has recorded the presence of similar sacs in Rhynbut inasmuch as in Tubifex they were only
chelmis and in Tubifex
found in a few cases and in the posterior younger segments, Vejdovsky
regards them as connected with the growth of the septa.
In Acanthodrilus georgianus, as already mentioned, they commence iu the anterior region of the body and as they were found

—

;

;

;

;

;

;

;

;

;
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both specimens (sexually mature) dissected, the probability

is

that they are definite organs and not temporary outgrowths of the

septum caused by

its rapid development.
covering the septal sacs, when these organs were treated
with a weak solution of iodine in potassium iodide, were stained a
deep mahogany-brown. This colour disappeared on warming the
slide and reappeared on cooling ; it seems therefore to be due to
the presence of glycogen.
Glycogen was first discovered in the tissues of the Earthworms
by Claude Bernard, and its presence in that animal has been lately
reaffirmed by Barfurth (30). The last-mentioned author particularly
As far as concerns the
states that it occurs in the muscular tissue.
muscles of the septa, I do not find myself able to agree with Bar-

The

cells

In preparations of the septal sacs it was distinctly the
cells and not the luuscular tissue which showed the
and this
glycogen reaction
the muscles were stained yelloiv
colour did not disappear on warming, unless the tissue was exposed
for some time to a temperature of G0° C, when the colour disappeared
but did not return on ccoliiig.
The glycogen reaction was not confined to the peritoneal cells
covering the septal sacs, but was found also in the peritoneal cells
covering the surface of the septum and elsewhere.
The large size of tlie peritoneal cells upon the septal sacs and
their abundant granular contents, combined with their very dark
staining, seems, however, to indicate that these cells are specially
concerned with the formation of glycogen. The septal gland is so
far analogous with the vertebrate liver in that it " has more glycogen
than other organs it is not an organ sui generis, but only pritims
furth.

peritoneal

;

;

;

inter

pares" (Barfurth).

The formation

of glycogen in the peritoneal cells

is

interesting,

since in the Mollusca the formation of this substance has been

shown

by Blundstone (31) to occur in the " vesicular connective tissue,"
which is apparently the lining membrane of the much reduced
ccelom of these animals.
I may take this opportunity of mentioning that I have found
glycogen in the peritoneal cells of JEolosoma, in which worm the
presence of glycogen has never yet been recorded.

Perich^ta

biserialis, E. P.^

PerichcBta biserialis, Perrier, C. R.

t.

Ixxxi. (1875), p. 1043.

Some

years ago I received from Manila, through the kindness of
Mr. H. E. Barwell, several species of a Perichceta which I refer
with some little doubt to the above-named species.
M. Perrier has
as yet only given a very short preliminary account of tiiis species,
which cannot be regarded as sufficiently defined.
The most marked external characters are the peculiar ventral
^ M. Vaillant
(23 a) proposes
name of Perriera, on the grounds

of setse. P. luzonica is
discussed this question

;

subgeneric rank for this species under the
that there is a median and ventral line devoid
referred to the same subgenus.
I have already (53)
but these species ai-e noi the only two with ventral gaps.
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precisely these characters

is

species, at least provisionally,

with Perichceta biserialis.

The prostomium

is

small and does not divide the circumoral

segment.

The setce form a continuous row round each segment on the
ventral side a single pair, one on either side of the median line, are
;

much enlarged, being three or four times as large as the rest.
the anterior segments of the body two or three setse on each
side are thus enlarged ; posteriorly there is only a single pair of
these setse.

very

On

The cHtellum

occupies segments 14-16 inclusive and is developed
round the body. There are no setce on the clitellum '.
The male generative pores are upon segment 18.
The five succeeding segments each have a pair of genital papillce,
which are placed in positions exactly corresponding with the male
pores some distance on either side of the median line
these papillae
as well as the male pores are situated just in front of the ring of
set* (Plate V. fig. 4).
The oviducal pore is single and median upon the 14th segment.
No spermathecal pores could be detected.
Dorsal pores are present, but I am not able to state at which
segment they commence.
Concerning the internal anatomy I am not able to say much, as
none of the specimens examined by me were in a sufficiently good
all

;

state of preservation for section-cutting.

The nephridia show the usual characters which are found in the
genus Pericktvta ; they present a series of minute tufts attached to
the body-wall
in some of the anterior segments they form immense
masses completely occupying the cavity of the segment.
There are only three mesenteries which are specially thickened
these lie between segments 6-7, 7-8, 8-9
of these three mesenteries
the last two are considerably thicker than the first.
The gizzard lies behind the last thick mesentery and occupies at
least two segments.
The most remarkable fact about this species is that there are
apparently no spermathecae.
1 have only been able to examine two
specimens, and there was not the slightest indication of spermathecae
in either of these.
I cannot of course state positively that these
structures are absent, which seems unlikely seeing tiiat in all other
species of Perichceta they are present
but the fact remains that
they were undoubtedly absent in two examples, the only complete
examples which I possess ^.
;

;

;

;

'

The presence

or absence of sets on the clitellum

is

characteristic of a given

and should always be carefully noted. It serves, for example, to distinguish P. indica (where they are absent) from P. affinis (where they are prespecies

sent).
^ Since writing the above I have received Rosa's paper
(27) in which he
refers to the absence of spermatheca in Lumhrkiis cuteni and AUolohoj^hora constrMa, besides Criodrilus,
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n. sp.

I possess two specimens of this Perichceta, which were collected
I have
by Mr. H. O. Forbes in New Guinea and given to me
$!;reat pleasure in associating the name of this new species with
Mr. Forbes.
Both examples are of an almost exactly similar size. The length
;

about 9 inches, the breadth nearly half an inch. The colour of
the spirit-preserved specimens is a dark greyish brown, darker
upon the clitellum.
The prostomium is very small, and does not extend over a large
portion of the peristomial segment.
The setcB form a continuous row round the middle of each
segment.
The clitellum occupies the usual number of segments, i. e. 3
(segments 14-16) ; but the glandular tissue, instead of being, as is
usually the case, continued as far as the posterior boundary of
segment 16, appeared in both specimens to end at the setae of that
is

segment.

As in Perichata affinis, setae are developed upon the ventral side
of the clitellum.
The male generative pores occupy the usual position, i. e. upon the
18th segment.
The 17th segment and the 1 9th, 20th, and 21st have each a pair
of genital papillae occupying a position corresponding to that of
the male pores, and situated like them just in front of the circle of
setae.
The number and arrangement of the genital papillae of this
species serve to distinguish it from Perichceta biserialis {cf. Plate
IV.

figs. 4, 5).

oviducal pore is single and median upon the 14th segment.
Dorsal pores are present and commence between segments 12

The
and

13.

The arrangement of

the specially thickened mesenteries

distinctive of P. forbesi {cf. Plate IV. fig. 6).

is

very

The mesentery sepa-

rating segments 7 and 8 is thickened and then there is a considerable interval consisting of three segments which are apparently
undivided by any mesenteries at all ; in this space lies the gizzard.

11th by a very thick
is separated from the
and the llth from the 12th; these two are much
thicker than the mesentery between segments 7 and 8, especially the

The 10th segment
itiesentery,

first

of the two.

present a character which is, so far as my
unique among Earthworms, and that is their
marked asymmetry.
In the 8th and 9th segments are a pair of these organs each is
a somewhat pear-shaped pouch with a single small sessile divertiIn the 8th segment, on the left-hand side of the body, was
culum.
an additional spermatheca placed close to the other one and of
This duplication occurred in both speciexactly similar structure.
mens, but in the second specimen it affected the spermatheca of the
It is of course possible that this structural peculiarity
9th segment.

The spermathecce

experience

goes,

;
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on the other hand
merely an abnormality of no special interest
only
ones
which
I possess of this
specimens,
the
it occurred in both
found
in
two specimens
peculiarity
is
structural
If
a
species.
selected at random, there is, as it appears to me, considerable
at the
probability in favour of the structure being a normal one
same time an asymmetry of this kind is most surprising in so
I mention
typically a bilaterally symmetrical worm as Perichata.
venturing
to commit
worth,
without
what
it
is
the fact therefore for
abnormal
^
whether
it
normal
or
is
opinion
as
to
definite
a
myself to
The sperm-sacs in both examples were limited to a single pair of
large greyish kidney-shaped bodies attached to the anterior mesentery of segment 12, the last of the three specially thickened mesenLying upon each of these (again in both specimens), but
teries.
attached separately to the mesentery, was a pedunculated sac (Plate
I am
V, fig. 7) of a brownish colour entirely filled with Gregarines.
not at present able to say whether this sac is a part of the sperm-sac
pathologically altered by the presence of these parasites or not.

is

;

;

The ovaries are large and situated in the usual position in
segment 13.
In the next segment are a pair of bodies of similar shape and
occupying an exactly corresponding position, which I regard as
receptacula ovorum.

Perich^ta vaillanti

^ n.

sp.

only have a single example ; like P.
biserialis it comes from Manila, and was collected near that town
by Mr. Herbert Barwell, to whom my thanks are due for a large

Of

this

new

species

I

number of Earthworms collected in Luzon.
The colour (in alcohol) is a yellowish brown, the yellow tint
being particularly marked upon the clitellum.
The prostomium is small and does not extend far over the peristomial segment.

The setcE form a continuous row round each segment.
The male generative pores are upon the 18th segment.
There are no genital papillce.
clitellum occupies segments 14-16 inclusive, and as in other
there are no
species of Perichata is developed all round the body
setse upon it.
The oviducal pore is single and median upon segment 14.
Dorsal pores are present.
The apertures of the spermathecce are very conspicuous on the
interspaces between segments .5-6, 6-7, 7-8, 8-9.
There are no specially thickened mesenteries at all.

The

;

The

nephridia form, as in other PerichcetcB, a series of scattered

tufts.
^ In a preliminary note in the
Zoologiscber Anzeiger,' Bd. xii. no. 318, I
erroneously stated that the doubling of the spermatheca affected that of the 8th
segment in both cases.
'

2

Named

after

M. Leon

Vaillant.
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The spermathecce, 4 pairs, present nothing remarkable in their
structure ; each is a small pear-shaped pouch with a single small
stalked diverticulum.
The sperm-sacs have a somewhat peculiar structure which is
In segments 11 and 12 are a pair of oval
those of each side of the body are connected with each other,
but there is no contact between the sacs of the right and left sides
from each of the oval sacs is a small projecting tubeventrally
like outgrowth {x, Plate V. fig. 10), which in the dissected worm
appeared to be broken off at its extremity. 1 am inclined therefore
to suppose that there is a connection above the intestine between
the two sperm-sacs of each segment by means of these outgrowths ;
if so, there is a striking resemblance in this particular between Perichcsta vaillanti and Dichogaster, in which worm I have figured
and described (10) an almost identical arrangement.
The ovaries are in segment 1 3, attached to the anterior mesentery
illustrated iu fig. 10.

sacs

;

;

of this segment.

The oviducts are perfectly normal.
The atrium is again rather unusual
which
thickened muscular walls and
rule that portion of

it

lies

in its structure
as a general
nearest to the external orifice has
;

is curved upon itself like a horseshoe ;
gradually increases towards the external orifice.
In Perichceta vaillanti the terminal portion of the atrium abruptly
widens to form an oval, thick-walled sac, as in P. inclica (Horst, 16),
into which the thin tube-like proximal part of the atrium opens.
The only species with which the present could be confounded is
P. modigliani (Rosa, 25) but it differs from that species in having
no thick mesenteries and apparently in the structure of the spermThere is no knowing whether P. vaillanti is the same as
sacs.
P. Juliana (Perrier, 19) ; the only fact known about the latter
species is that it has four pairs of spermathecae.

its calibre

;
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dei Receptacula seminis in alcuni
Zool. Torino, vol. iv. (1889), no. 71
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Claparede, E. Histologische Untersuchungen iiber den
Regenwurm. Zeitschr. wiss. Zool. Bd. xix. (1869).
Vejdovsky, F. System u. Morphol. der Oligochseten. Prag,

28.

29.
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histochemische Untersuchungen
Arch. mikr. Anat. Bd. xxv. (1885).
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On the Occurrence of Glycogen as a Con31. Blundstone, E. R.
stituent of the Vesicular Cells of the Connective Tissue of
MoUusca. P. R. Soc. vol. xxxviii. p. 44
30.
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EXPLANATION OF THE PLATES.
Plate IV.
Fig.

1.

2,

Perichata indica, nat. size drawn and coloured from a living specimen.
3. Anterior segments of Perichceta indica, to show protrusion of buccal
;

cavity.

Anterior segments of Perkkata hiserialis.
5. Clitellar and following segments of Perichata forhesi.
segments 7-12, dissected, to show position of sperraa6. Perichceta forbesi
ttiecae and thickened septa.
corresponding dissection of segments 6-10 to show
binerialis
7.
thickened mesenteries.

4.

;

;

Plate V.
Fig.

Variations in position of genital papilla in Perichceta affinis, fig. 2
being the normal.
Perichceta indica transverse section through duct of spermatheca.
transvei-se section through spermathecal appendix.
;
a portion of a transverse section of wall of spermatheca.
forbesi portion of sperm-sac modified by presence of gregarines.

1, 2, 3.

4.
5.

6.
7.
8.

;

;

;

indica

;

spermatheca.

longitudinal section through intersegmental septum to show
attachment of "glycogenic" organ (^Z); d.v, dorsal blood-vessel;
mes, septum i, epidermis.
x, process of ditto,
v.s, sperm-sacs
10. Genitalia of Perichceta vaillanti
which appears to meet that of its fellow in the dorsal median line
m, intersegmental septa.
od, oviduct n, nerve-cord
ov, ovary
11. Anterior segments of Perichceta affinis; pr, minute prostomium.
dissection to show increase in size of seta near ven12. Perichceta houlleti
m, intersegmental septum.
ii, nerve-cord
tral median line s, seta
9.

;

;

;

;

;

;

;

;

;

4.

;

;

;

Notes on the Habits and Oviposition oi Xenopus

By

J.

M. Leslie,

laevis.

F.Z.S.

[Eeceived January 11, 1890.]

At the suggestion of Mr. Boulenger

'

I

have, for the last two

years, been investigating the life-history of the Clawed Aglossal
Frog, Xenopus Icevis, Daud., which is common here at Port
' [Mr. Leslie's observations on the oviposition
of Xc7wpiis Icsvis fill up a
desideratum of long standing. The development of Pipa being of an ultraspecialized type, we have to fall back on the only other genus of Aglossa for
information on this head. What we know of the structure of the Aglossa showa
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and

Elizabeth

;

results of

my

Xenopus

I

have now the honour

[Feb. 4,

to lay before the Society the

observations.

by the colonists the Plathanda. It is
Sunday, Zwartkop, Baakens, and Sharks

Icevis is called

commonly found

in the

Elvers and the adjacent vleys.
Its habits are essentially aquatic, the
animal never leaving the water except in search of places where food or
shelter are better supplied. Unlike other frogs, it feeds in the water,
on bisects, small fishes, or even young and larvae of its own kind, and
is apparently unable to feed out of that element.
The mode of
eating is by forcing the prey into the mouth by means of the hands,
which act as a pair of claspers the deglutition always takes place
under water. Locomotion on land is by difficult and awkward
crawling and leaping.
But Xenopus is a most admirable swimmer,
and remarkable for the manner in which it remains poised for a
long time immediately under the surface of the water, with the
nostrils only exposed.
The whole structure of the animal denotes
its thoroughly aquatic habits
the broadly webbed toes, the smooth
slimy skin with its symmetrically disposed muciferous tubules;
there are no eyelids proper, but merely the transparent nictitating
membrane, moving up and down and the nostrils have a disk-like
internal valve.
"When at rest, Xenopus never assumes a sitting
posture like other frogs and toads, and the back never appears
;

—

;

humped.
Pairing takes place in early spring (August), when the male,
of which the palmar surface and inner side of the forearm acquire a
black horny layer, clasps the female with his arms round the waist,
the fingers interlocking on the pubic region.
The ova are extruded singly and appear to be held for a short
time between the cloacal labial folds which are so much developed
in, and characteristic of, the female.
I separated a pair during
copulation, and placed the female in a small clean aquarium, and
witnesyed the oviposition.
After about 90 ova had been deposited,
I killed her for dissection and observed a small lot more of ova in
the oviduct.
These did not hatch, thus proving that the cloacal
folds are not seminal receptacles.
The eggs immediately after being
laid measured
in
diameter
'"ch
24 hours after, through swelling
;
^V
of tiie mucilaginous envelope, they measured g inch.
They are
found attached singly to aquatic plants or stones. After leaving

them

to be a type affined to the lowest Ecaudata, viz. the Discoglossidce and
Pelohatidee, though in many respects more specialized, i. e. diverging more from

the Urodele type. The larva of Xenopus, however, was known to approach
more nearly to the Urodele than to the Anui-ous type, as is exemplified by the
structure of tlje mouth without horny armature, by the two spiracula, and
especially by the presence of a pair of barbels which are the homologues of
the well-known 'balancers' of the Newt-larv£B.
From Mr. Leslie's investigations we learn that Xejzo^ws agrees with the lower
Ecaudata {Discofflofsida, Pclobatidce, some Bufonids and Cyst ig7iaf hidm) in
being inguinamplex. to use the term proposed by de I'lsle, i. e. the male holding
the female round the waist during oviposition and with the Discoglossoid
genera Bhcoff/ossi'^ and Burnhiiintor, as well as with the Newts, in the mode in
which the eggs are deposited. G. A. Boulekger.]
;

—
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the egg, the fish-like larva does not acquire any external gills, but
opercular folds are distinctly visible and water taken in by the
mouth is expelled by these branchial clefts. On the third day, the
head broadens, flattens ; the eyes become large and prominent the
nostrils assume a dorsal position ; the gape of the mouth increases
in width and two long maxillary barbels rapidly appear near the
angles of the mouth, and soon grow into long feelers which give the
advanced larva its well-known Siluroid appearance. Neither in the
embryo nor in the tadpole are any teeth or horny plates developed in
the jaws nor are there any special papillae surrounding the mouth.
I have prepared and forwarded some ova and early larvae to Dr.
Schauinsland, of Bremen, who proposes to investigate the develop;

;

ment.

Xenopus leevis, unlike most frogs and toads, does not produce any
croaking, but has during the breeding-season a peculiar dull tick-tick
note, almost inaudible at three feet distance, which it produces
under water. I have satisfied myself, by dissections, that the
sound

is produced by friction of the glottis against the borders of
the (median) eustachian opening, the air being at the same time
carried from the lungs into the buccal cavity, and vice versd^.

On

5.

a Collection of

Mexico.

Mammals from

Central Vera Cruz,

By Oldfield Thomas, F.Z.S., Natural History

Museum.
[Keceived January 14, 1890.]

(Plates VI.

&

VII.)

During the years 1887 and 1888 a large number of zoological
specimens were collected in the Province of Vera Cruz by a scientific
expedition organized by the authorities of the Mexican Museum,
under the superintendence of Dr. F. Ferrari Perez, Director of that
Thanks to the kind intervention of Messrs. F. D.
Institution.
Godman and O. Salvin the Mammals then obtained have been
entrusted to me for determination, and a duplicate set of them
acquired by exchange for the Natural History Museum.
The collection consists of about 100 mammals, belonging to 21
species, and a complete list of them is given below.
The importance of this series lies in the fact that every specimea
has been properly labelled with its exact locality and date, and in
many instances with its native name and the colour of its eyes, all
of these particulars behig too commonly neglected in the case of
mammals by the very collectors who would insert them most carefully on the labels of birds.
[Six examples of Xenopus leevis have just been received alive by the Society
They were obtained
their excellent correspondent the Eev. G. H. K. Fisk.
P. L. S.]
at RondeboBch, near Capetown.
1

from

—
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and partly Neotromight be expected from the locality and on this account
an exact record of the stations where each was obtained becomes of
special value as helping to fix the exact line of demarcation between
species represented are partly Nearctic

The

pical, as

;

the two American Zoological regions.
In this district one would hardly have expected to find any
novelties, especially among the comfiaratively large animals of which
the collection; chiefly consists; and Dr. Ferrari Perez is therefore
to be specially congratulated that his expedition resulted in the
This
discovery of two new mammals, a Hare and a Squirrel.
smaller
the
still
be
many
of
must
there
fact shows that, after all,
Rodents (rats, mice, bats, &c.) remaining undiscovered in Mexico
and I venture to hope that in future expeditions special attention
an attention that
•will be given to these obscure and difficult groups
will most probably be rewarded with the discovery of interesting

—

novelties.

Ateles vellerosus, Gray.
d 12- 10/88. Raya de Boca

1.

2

,

d

1

.

2-

11/88.

" Chango."

Felis pardalis, L.

2.

$
"

Agustin, Misantla.

IJoundaries of Misantla and Jalapa.
Hacienda de Tortugas, Jalapa.
Eyes dark yellowish grey.

1/88.

Santa Ana, Jalapa.

11/88.

.

Eyes yellow.

Zorrillero."

Felis tigrina, Erxl.

3.

d

Cofre de Perote, Vera Cruz.

7/88.

.

" Gato-monte."
4.

2

Eyes grey.

Canis latrans. Say.
Ciudad de Jalapa,
10/8/88.
Jalapa.
7/88.
Eyes clear grey

.

rumbo

del Cofre de Perote.

young.
" Coyote."
cJ

5.

VuLPES virginiana,

Schr.

J and young. 6 & 8/87. Jalapa.
2 c?
Coatepec, near Jalapa.
8/88.
" Zorra."
Eyes dark grey.
.

GaLICTIS BARBARA, L.

6.

Hacienda de Tortugas, Jalapa.
Plan
del Rio, Jalapa.
2
" Cabeza de Viejo." Eyes grey.
(S

.

.

7.

d

11/88.

8/88.

PUTORU^S BRASILIENSIS,
7/SS.

" Oiiza."

Huatusco.
Eves black.

Scwast.

mr. o. thomas on mammals from vera cruz.

1890.]

73

Nastja nasica, L.

8.

cJand4 $.

10

&

11/88.

R.Juan

Martin, Misantla, 2600

feet.

&

Hacienda de Tortugas, Jalapa.
1/88.
Huatusco.
" Tejon manado, Tejon solo, and Tejon suelto."
Lives on maize.
bluish grey.
5

2

9.

2

10

.

1

3600

feet.

8/88.

.

SciuRus NIGER MELANONOTUs\

var. nov.

Eyes dark

(Plate VI.)

Las Vigas, Jalapa.
7 & 9/88.
cJ and 2 $
" Ardilla de Pinal." Eyes dark grey.
Most nearly allied to S. niger cinereus, but distinguished by the
.

presence of a broad stripe of black running down the centre of the
back from the neck to the rump. Size as in var. ludovicianus.
General colour above clear grizzled grey, without any fringe of
Face similar but darker crown of head between
rufous or fulvous.
A well-defined ring round the eye bright pale
the ears black.
Ears grey on both surfaces, a prominent pale-yellowish
yellow.
Nape and back
patch on the side of the neck behind each one.
of neck grey, the centre rather darker, and deepening backwards
into the characteristic dorsal stripe, along which the hairs are deep
shining black at their tips, while the underfur is dark smoky grey,
the whole stripe therefore contrasting very markedly with the clear
Sometimes, however, the stripe is itself grizzled,
grey of the sides.
owing to the hairs of the underfur being ringed with pale yellow.
Whole of under surface from chin to anus, and inside of limbs,
bright salmon-colour, the hairs of this tint to their roots, and
Upper
sharply contrasted with the grey of the neck and flanks.
surfaces of hands and feet also yellowish, but the hairs slate-coloured
Tail long and full, without any tinge of fulvous
at their bases.
the hairs, which are upwards of two inches in length, with their
basal half dirty white interrupted by one or two narrow black rings,
and their terminal half deep black to within half an inch of the tip,
This coloration of the tail-hairs is
where they are pure white.
essentially the same as is found in S. niger typicus and S. niger
;

cinereus.

Skull and teeth as in S. cinereus

;

premolars of course only - in

number.
* In connection with this species I may take the opportunity of correcting an
error of identification committed bj' me in 1882, in a paper on some mammals
from Durango (P. Z. S. 1882, p. 372). Two Squirrels from Ciudad are there
referred to as belonging to S. griseoflavus, Gr. but a renewed examination proves
that they are really examples of <S. niger ludovicianus, Cust., for which that
This correction is of all the more
locality is the most southern on record.
importance as doubt has been thrown on the occurrence of S. niger in Mexico
at all (Alston, Biol. Cent.-Amer., Mamm. p. 124), and it also renders more
marked the striking difiFerence between the faunas of Ciudad and Yentanas, the
two villages at which Mr. Forrer's Durango specimens were obtained. The
former is, in fact, proved more decisively than ever to be Nearotic, and the
latter Keotropical, although the two are within quite a short distance of one
another.
;

MR.

74

THOMAS ON MAMMALS FROM VERA CRUZ.

O.

[Feb. 4,

Measurements (approximate) of an adult male, preserved as a
skin :— Head and body 290 millim. ; tail, without hairs 245, with
hairs 330; hind foot' without claws 62; ear, above crown, 17basal length .53-5, greatest breadth 37 ; length of upper
Skull
:

tooth-row 1*1.
It seems at first sight impossible that this very well-marked
Squirrel should be conspecific with the ordinary Fox-Squirrel of the
United States but, bearing in mind the extraordinary difference
between S. cinereus and S. lodovicianus, admittedly only varieties of
one species, I think it safer, for the present, only to give a varietal
appellation to this new form, especially as the characteristic dorsal
stripe varies considerably in its development even within the small
1

;

series before

me.

SciURUS vARiEGATUs, Erxl.

10.

c5'and2 2.
2
2
2

c?

,

c?

,

,

1

3

cJ,

1

cJ

1

2

2 ?

.

2000

feet.

Plan del Rio.
7 & 8/88.
7-9/88. Huatusco, 4000 feet.
Alvarado.
Eyes dark bluish brown or black.

?
2-

.

2/88.
cJ .
"Ardilla."
11. SCITJRUS

2.

Hacienda de Tortugas, Jalapa.

11/88.

Jalapa.
9/87.
Coatepec.
7 & 8/88.

.

DEPPEI, Ptrs.
R. Juan Martin, Misantla.

11/88.

Coatepec, Jalapa.
Rio, Jalapa.
del
Plan
8/88.
cJ.
7-9/88. Huatusco, 3500-4000 feet.
4 c? , 6 2 •
"Moto," "Motito." Eyes dark bluish brown
«' Ardilla parda,"

2 d

,

1

2

8/88.

•

or black.

Geomys

12.

hispidus, LeC.

Huatusco, 3600
2 c?
8/88
" Tuza." Eyes bluish grey.
.

.

Lepus callotis, Wagl.

13.

7-9/88.
c? and 2 2
Eyes greyish yellow.
.

14.
cJ

feet.

.

Las Vigas, Jalapa.

Lepus sylvaticus, Bachm.
8/88.

R. Rancho Nuevo, Misantla, 60 feet.
Hacienda de Tortugas, Jalapa, 3000

2
'2d. 7 & 8/88. Coatepec.
2 and 4 young. 8/88. Zeutla, Huatusco, 3300
" Conejo." Eyes brownish or bluish grey.
.

15.

1

1/88.

Lepus ver^-crucis,

2 2 and

1

Eyes grey.

young.

7/88.

sp. n.

(Plate

VIL)

Las Vigas, Jalapa.

feet.

feet.
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L. sylvaticus, but markedly larger, with

longer ears, and much duller in general colour.
Fur very soft, markedly softer tlian in the ordinary southern
General colour dirty yellowish or greyish,
forms of L. sylvaticus.
without rufous, except on the nape, the light subterminal rings on
the hairs uniformly pale cream-colour.
Face grizzled greyish
yellow, the light area round the eye well-marked, pale cream-colour.
Ears about as long as the head, their backs thinly haired, grey, the
extreme tips and outer edges darkening to black, but not more prominently so than in L. sylvaticus. Inner surfaces dull yellow, this colour
Nape dull pale rufous.
not visible along the edges of the ear.
Underfur of back slaty basally, dull brown terminally ; longer hairs
Sides gradually
black, with a cream-coloured subterminal ring.
becoming yellowish towards the belly; under surface dirty yellowish
grey, the line of demarcation not marked at all.
The belly-hairs
themselves are pale slaty basally, and dull yellowish terminally,
while there are scarcely any white-tipped hairs present.
On the chin,
however, the hairs are white-tipped.
Fore limbs dull orange-yellow,
their posterior sides scarcely lighter ; fore feet about as hairy as in
Hind limbs dull orange-grey
ordinary Mexican L. sylvaticus.
externally, gradually becoming more fulvous to the heels ; their
inner edges, the pale line along the groin in front of the hip, and
the upper surfaces of the hind feet dull yellow, not white.
Tail
rather short, greyish brown above, the hairs both here and on the
rump in front of it slaty basally, and yellowish brown terminally ;

under surface pure white.
Skull readily distinguishable from that of L. sylvaticus by its
Postorbital processes pressed against the sides of the
brain-case at their tips posteriorly, but free at their bases.
Interparietal triangular, its antero-posterior nearly two thirds its transOccipital shelf unusually broad.
verse diameter.
Anterior edge of
palatal bridge level with the front of the anterior premolar, and its
hinder edge level with the division between the last premolar and
the first molar.
Measurements (approximate from a dried skin)
Head and
body 460 millim. ; tail, without hairs 32, with hairs 43 ; hind foot,
without claws 94, with claws 104 ears, above crown, 90.
Greatest length (occiput to gnathion) 85, basal length 69*5,
Skull
greatest breadth 39 ; nasals, length 36, breadth, anteriorly 10, posteriorly 15 ; interorbital breadth, including supraorbital ridges, 19 '4,
intertemporal breadth, internal to processes, 13 ; interparietal, length
5"3, breadth 8'7 ; occipital shelf, breadth 11*6; diastema 23*4;
palatine foramina, length 20*4 ; least breadth of palatal bridge 92;
length of upper tooth-series, crowns only, 14; basi-cranial axis 22;
Lower jaw length, bone only, 65, to incisorbasi-facial axis 52.
tips 68 ; height from condyle to antero-inferior corner of angular
ridge 43
length of the ridge 31.
It is with much hesitation that I presume to add to the long list
of described American Leporidse, but L. verce-crucis seems so
distinct from any known form that there appears to be no alternative.
greater size.

—

—

:

;

—

;

—
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From L. sylvaticus, an inhabitant of the same district, it is distinguishable at the first glance by the characters already referred to.
L. yraysoni, if really distinct from L. sylvaticus, does not approach
it at all.
It cannot of course be confounded with any of the
American Changing Hares, nor with the large and peculiarly marked
L. callotis and L. californicus.
L. trowbridgei is very much smaller.
L. brasiliensis and L. gahibi are smaller, have harsher fur, and much
shorter ears and tail ; and, finally, L. palustris and L. aquaticus are
distinguished from it by their harsh (ur and by the fusion of their
postorbital processes with the frontal bone.
I have also compared
it with specimens of L. cunicidus, which might of course have been
introduced, but it is evidently quite distinct from that animal.
16.

2

DiCOTYLES TAJACU, L.

cJ, 1

(S

.

2

c?

?

& 11/88. R. Juan Martin, Misantla, 2000
R. Ranchro Nuevo, Misantla, 320 feet.
Santa Ana, Jalapa.
Hacienda de Tortugas, Jalapa.
1/88.
9

.

11/88.
11/88.

<5.

'

•

Jalapa.
10/88.
cJ.
" Jaboli." Eyes dark bluish grey.
17.

Cariacus virginianus, Bodd.

Young S

8/88.

" Gamito."

Eyes grey.

18.

Palo Gacho, Jalapa.

Coassus rufinus, Puch.

Huatusco, 4000 feet.
8/88.
$
" Femasate." Eyes brownish grey.
.

19.

TaMANDUA TETRADACTYLA,

L.

Hacienda de Tortugas, Jalapa.
1/88.
2
" Hormiguero." Eyes black.
The most northern locality recorded.
.

20.

$

.

1

Tatusia novemcincta, L.
1

21.

Hacienda de Tortugas, Jalapa, 2600
Eyes clear bluish grey.

1/88.

" Fochi."

DiDELPHYS MARSUPIALIS, L.

d young. 8/88. Huatusco, 4000
*'
Flacuache."
Eyes black.

feet.

feet.

feet.
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February 18, 1890.
Dr.

St.

George Mivart, F.R.S.,

in the Chair.

Mr. Tegetmeier exhibited and made remarks on two

Cats' skulls,

out of the large qnantitv of remains of these animals recently brought
to this country from Egypt.

The

1.

following papers were read

First Report

British

on Additions

Museum

:

to the Lizard Collection in the

(Natural History)

By G. A. Boulengee.

.

[Received January 29, 1890.]

(Plates VIII.-XI.)
1.

List of the Species, new or previously unrepresented, added to the
Collection since January 1887.

(An

asterisk indicates type specimens.)

*1. Chondrodactylus weiri, Blgr. P. Z. S. 1887, p. 3;i9.— Kalahari ( Weir).
2. Teratoscincus przewalskii, Strauch, Geckon. St. Petersb, Mus.

—

Tschagan-Togoi, Gansu {St. Petersburg
1887, p. 71.
Mus.) ; Kashgar (Lansdel.l).
Transcaspia (Kadde).
3. Crossobumon eversmanni, Wiegm.
Mogador (QuedenD.
&
B.^
mauritanicus,
Saurodactylus
4.

—

—

feldt).
5.

*6.
*7.
*8.

*9.
*10.

—

Gymnodactylus fedtschenkoi, Strauch, I. c. p. 46. Transcaspia (Radde).
Gymnodactylus russowi, Strauch, I. c. p. 49. Tschinas, Turkestan {St. Petersburg Mus.).
Gymnodactylus antillensis, v. L. de Jeude, Notes Leyd. Mus.
Curagoa {Leyden Mus.).
ix. 1887, p. 129.
(Edura africana, Blgr. Ann. N. H. (6) ii. 1888, p. 137.—
Damaraland {S. African Mus.).
Sierra Leone {Fischer).
Lygodactylus fischeri, Blgr. infra.
Gecko listeri, Blgr. P. Z. S, 1888, p. 535.— Christmas Isl.,
Indian Ocean {Lister).

—

—

—

— Mombasa {Last).

*11. Platypholis fasciata, Blgr. infra.
12. Tarentota neglect a, Strauch, /. c.
{Lataste, R. Blanchard).

p. 21.

—Algerian

Sahara

^ I now find that Gymnodactylus mauritanicus, which I had not seen when
the Catalogue of Lizards was published, is not a Gymnodactylus. Its digits
are similar to those of Alsophylax pipiens, from which it differs in its small
subimbricate flat dorsal scales, and in the absence of praeanal pores. I therefore
restore the genus Saurodactylus, Fitz., of which G. mauritanicus is the type,
Gyiniiodactylus tracJiyhlepharus,
as had already been done by Boettgerin 1883.
Bttgr., is a Gymnodactylus.
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*13. Pachydactylus Icevigatus, Fischer, JB. Hamb. Wiss. Aiist. v.
1888, p. 15.
Namaqiialand [Fischer).
*14. Pachydactylus fasciatus, Blgr. Ann. N. H. (6) ii. 1888,

—

—

Namaqualand (5. African Mus.).
p. 138.
Rhnptropiis afer, Ptrs. ^Damaraland {S. African Mus.).
*16, Sphcerodactylus meridionalis, Blgr. Ann. N. H. (6) ii. 1888,
15.

—

—

Igiiarasse, Pernanibnco (Ramage).
p. 40
17. SphcBrodactylus microlepis, R.
L.
S. Lucia

{Ramage).
—
—Texas {Forrer, Taylor).

&

18. Eublepharis variegatus, Baird.

*19. Uroplates phantasticus, Blgr. Ana. N. H. (6) i. 1888, p. 101.
Madagascar (Baron).
20. Aphaniotisfusca, Ptrs.^
Malacca (Hervey).
*21. Dendragama boulengeri, Doria, Ann. Mus. Geneva, (2) vi.
1888, p. 649.-'— Mt. Singalang, Sumatra (DoWa).
*22. Calotes microlepis, Blgr. Ann. Mus. Genova, (2) v. 1887,
Plapoo, Tenasserim (Fea).
p. 476.
23. Agama stoliczkana, Blanf.
Kashgar (Lansdell)
*24. Phrynocephalus raddii, Bttg. Zool. Anz. 1888, p. 262.
Transcaspia (Radde).
25. Phrynocephalus affinis, Strauch.
E. Mongolia (Fischer).
26. Phrynocephalus axillaris, Blanf.
Kashgar (Lansdell).
*27. Anolis panamensis, Blgr. infra.
Panama (Boulenger).
*28. Liocephalus bolivianus, Blgr. infra.
Bolivia (Fischer).
29. Sauromalus ater, A. Dum.
Arizona (Forrer).
30. Uta ornata, B. & G
El Paso, Texas (Forrer).
*31. Sceloporus omiltemanus, Gthr. Biol. C.-Am., Rept. p. 66,
1890.
Omilteme, Mexico (Godman).
32. Sceloporus ornatus, Baird.
N. Leon, Mexico (Taylor).
*33. Sceloporus jalapce, Gthr. /. c. p. 74. Jalapa, Mexico (Godman).
34. Sceloporus couchii, Baird.
Texas (Taylor).
*35. Sceloporus rubriventris, Gthr. I. c. p. 72.
Omilteme, Mexico

—

—

—

—

—
—
—

—

—

—

—

—

—

—

—

(Godman).

—

36. Sceloporus pyrrhocephalus. Cope.
Colima (Godman).
*37. Sceloporus teapensis, Gthr. I. c. p. 75. Teapa, Tabasco

—

(Godman).
38. Sceloporus lateralis. Cope, P. U. S. Nat.
Texas (Taylor).

—

Mus. 1888,

p.

397.—

39. Phrynosoma modestum, Gir.
N. Leon (Taylor).
*40. ChamcBsaura didactyla, Blgr. infra.
S. Africa.
*41. Anniella texana, Blgr. Ann. N. H. (5) xx. 1887, p. 50.— El
Paso, Texas (Forrer).
42. Ameiva tceniura. Cope.
Hayti.
43. Ameiva fuscata, Garm. Bull. Essex Inst. xix. 1887, p. 5.

—

—

Dominica (Ramage).
^

The

species

speciineus from Nias referred by me to A. fiisca belong to a distinct
which has been named A. acutirostris by Modigliani, Ann. Mus. Geneva,

(2) Tii. 1889, p. 3.
-

=Salea rosaccum, Thomiuot, Bull.

examined).

See. Philom. (8)

i.

1889, p. 24 (type

1890.]
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44. Ameiva chrysolcema. Cope.
Hayti.
*45. Ameiva pluvionotata, Garm. l. c.
Montserrat (ATus. Comp.
Zoology^.
*46. Echinosaura horrida, Blgr., infra.
Ecuador.
*47. Ptychoglossus bilineatus, Blgr. infra.
Ecuador.
*48. Slenolepis ridleyi, Blgr. P. Z. S. 1887, p. 640.
Iguarasse,
Pernambuco {Ridley).
Iguarasse, Pernam49. Micrablepharus maximiliani, R. & L.

—
—
—

—

—

buco {Ramage).

—

Gymnophthalmus pleii, Bocourt. S. Lucia {JiTus. Comp.
ZooL, Ramage).
51. Amphisbcena occidentalis. Cope.
Pacasmayo, N. Peru {Boett-

50.

—

yer).

—

52. Amphisbcena cceca, Cuv.'
Porto Rico (Ldtken).
53. Monopeltis magnipartita, Ptrs.
Gaboon.
54. Lepidosternum rnstratum, Strauch.
Bahia (WalsingJiam),
55. Agamodon anguliceps, Ptrs.
Somaliland {Paris Mus.).

—

—

—

—

56. Trachydromus amurensis, Ptrs.
Chabarowka {Fischer).
*o7. Eremias guineensis, Blgr. Ann. N. H. (5) xx. 1887, p. 51.
Mouth of the Niger.
58. Eremias suborbitalis, Ptrs.

— Angra Pequena

{Fischer).

*59. Mabuia peringueyi, Blgr. Ann. N. H. (6) ii. 1888, p. 139.
Namaqualand {S. African Mus.).
*60. Mabuia quadricarinata, Blgr. Ann. Mus. Geneva, (2) iv.
1887, p. 618.— Bhamo, fiVma {Fea).
61. Mabuia elegans, Ptrs.
Madagascar {Baron).

—

—

Mabuia wahlbergii, Ptrs. Angra Pequena
63. Lygosoma fischeri, Blgr.
Port Walcott,

62.

—

{Beckett).

{Fischer).

N.W.

Australia

—

*64. Lygosoma anomalopus, Blgr. infra.
Pinang {Fischer).
*65. Lygosoma malayanum, Doria, Ann. Mus. Genova, (2) ri,
Mt. Singalang, Sumatra {Doria).
1888, p. 651.
*66. Lygosoma zebratum, Blgr. Ann. Mus. Genova, (2) v, 1887,
Plapoo, Tenasserim {Fed).
p. 478.
*67. Lygosoma Jcakhienense, Blgr. op.cit. iv. 1887, p. 621.
Kak-

—

—

—

hyen hills, Burma {Fea).
*68. Lygosoma doricB, Blgr. I. c. p. 620.
*69. Lygosoma melanostictum, Blgr. op.

— Kakhyen
cit.

v.

hills {Fea).
1887, p. 479.

Tenasserim {Fea).
70.

Lygosoma

devisii, Blgr. {=^

L. lateralis, D.

&

Heferopus

—

lateralis,

De

Vis, nee

B.).
Queensland {Hoioes).
*7\. Lygosoma nativitatis, Blgr. P. Z. S. 1887, p. 516.
Christmas
Isl., Indian Ocean {Maclear, Lister).
*72. Lygosoma fece, Blgr. Ann. Mus. Genova, {2) iv. 1887, p. 623.
Rangoon {Fea).

—

—

*73. Lygosoma forbesii, Blgr. Ann. N. H. (6)
New Guinea {H. O. Forbes).
74.

Lygosoma

muelleri, Schleg.

i.

1888, p.

— New Guinea {Doria,

343.—

Forbes).

The specimen referred to A, cmca in the Catalogue of Lizards belongs to
a distinct species, A. ridleyi, Blgr., recently discovered in Fernando Noronha.
^
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*75. Ablepharus egerice, Blgr. P. Z.S. 1888, p. 535.— Christmas
Isl., Indian Ocean (Lister).
Kurrachee {Murray).
76. Ablepharus grmjanus, Stol.
Kakhyen hills (Fea).
77 Tropidophorus yunnanensis, Blgr.
*78. Eumeces xanthi, Gthr. Ann. N. H. (6) iv. 1889, p. 220.—
Ichang, Yang-tse-kiang (Pratt).
Texas (Taylor).
79. Eumeces brevilineatus. Cope.
*80. Scincus albifusciatus, Blgr. infra.
Senegambia.
*81. Scelotes macrolepis, Blgr. Ann. N. H. (6) i. 1888, p. 102.—
Madagascar (Baron).
Delagoa Bay.
82. Herpetosnura arenicnla, Ptrs.
*83. Sepsina frontoparietalis, Blgr. Ann. N. H. (6) iv. 1889,
Madagascar (Majaster).
p. 244.
*84. Sepsina hessii, Bttg. Zool. Anz. 1887, p. 650.
Lower Congo

—

—

,

—

—

—

—

—

[^Hesse).

—

Nossi Be.
85. Acontias hildebrandti, Ptrs.
*86. ChamcBleon roperi, Blgr. iw/rw.
Kilifi, E. Africa (Roper).
*87. ChamcBleon guentheri, Blgr. Ann. N. H. (6) i. 1888, p. 22.—
Nossi Be.
Mayotta, Comoro Islands (Paris
88. ChamcBleon polleni, Ptrs.
Mas., Doria).
*89. Chamteleon willsii, Gthr. Ann. N. H. (6) v. 1890, p. 71.—

—

—

Madagascar

(

Wills, Baron).

*90. Chamceleon gastroteenia, Blgr. Ann. N. H. (6) i. 1888, p. 10.3.
Madagascar (Baron).
91. Chamceleon campani. Grand.—r Madagascar (Barow).
*92. Chamceleon boettgeri, Blgr. Ann. N. H. (6) i. 1888, p. 23.—
Nossi Be'.
Nossi Be.
93. Brookesia ebenaui, Bttg.

—

—

II.

Descriptions of new Species.

Lygodactylus fischeri.

(Plate VIII.

fig.

1.)

Nostril pierced just above the suture between the rostral

and the

between the latter and two nasals
rostral entering
nine upper and six lower labials ; mental large,
largely the nostril
followed by small chin-shields graduathig into the gular granules.
ventrals smooth.
Limbs as in
Dorsal scales minutely granular
Z. capensis. A transverse series of ten praeanal pores. Tail depressed,
iiiferiorly with a double series of transversely enlarged scales.
Pale
olive above
a blackish streak on each side of the head, passing
through the eye ; a very large black spot behind the axil, followed
by a series of smaller ones uniform white inferiorly.
first

labial,

;

;

;

;

;

From snout

35 millim.
A single specimen from Sierra Leone
collection of the late Dr. J. G. Fischer.
to vent

Platypholis,
Digits strongly

below,

all

but the

1882) in the

(Geckunidarum)

with transverse undivided lamellae
and inner toe armed with a retractile claw.

dilated,

thumb

g. u.

(S. Stahl,

free,
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Borly covered with uniform

81

Male with

flat juxtaposed scales.

prseanal

pores.

with
is most nearly related to Homopholis, Blgr.,
agrees in the structure of the digits, but differs in the
juxtaposed scales and the presence of prseanal pores.

This genus

which

it

Platypholis fasciata. (Plate VIII. fig. 2.)
Head oviform, very convex snout as long as the diameter of
;

orbit, or the distance

small, round.

are smaller and

between the

and the ear

latter

;

the
ear-opsning

Upper surface of head with equal granules, which
more convex than the dorsals rostral pentagonal,
;

between the first labial and three
nasals, the anterior of which is large
ten upper and nine lower
labials
mental small, pentagonal, followed by very small chin-shields
passing gradually into the minute granules of the throat.
Dorsal
scales flat, roundish,
smooth, larger than ventrals, which are
subimbricate.
A pair of anal pores. Greyish olive, with crescentic
'dark brown bands, broader than tlie interspaces between them, the
anterior on the nape and extending on each side to the eyes, four
others on the body
lower parts marbled with brown.
From snout to vent .50 millim., head 15, fore limb 14, hind
limb 19.
A single male specimen was obtained at Mombasa by Mr. Last,
Mr. Grose Smith's entomological collector.
not

cleft

above

;

nostril pierced

;

;

;

Anolis panamensis.

(Plate VIII.

fig. 3.)

The width of the head equals the
Allied to A. beckeri, Blgr.
length of the tibia, the length once and two thirds the width
frontal
upper head-scales slightly
concavity feebly marked, no frontal ridges
rugose, not keeled
scales of the supraorbital semicircles enlarged,
separated in the middle by one series of scales ; enlarged supraocular
scales numerous, smooth ; occipital larger than the ear-openinsj, separated from the supraorbitals by two or three series of scales ; canthus
nine or ten upper
rostralis moderate, canthal scales four or five
labials to below the centre of the eye; ear-opening small, roundish.
Gular appendage moderate. Body scarcely compressed. Dorsal and
lateral scales equal in size, minute, granular, smooth ; ventrals larger,
smooth. The adpressed hiud limb reaches the neck ; digital expansions well developed ; 24 lamellse under phalanges ii. and iii. of the
fourth toe.
Tail slightly compressed, with a dorsal series of enlarged
Greyish-olive above, marbled with whitish and dark
flat scales.
brown ; lower parts whitish, dotted with brown.
;

;

;

;

millim.

millim.

Total length

Head
Width
Body

Two

of head

1 1.5

15
9

35

Fore limb

20

Hind Hmb

31
9

Tibia
Tail

65

male specimens from Panama.

Proc. ZooL.

Soc— 1890,

No. VI.

6
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(Plate IX.)

nostril lateral, below
head-scales small, strongly keeled
nasal separated from the rostral by one scale ;
;
no large supraoculars. Side of neck not plicate, covered wtih pointed,
Dorsal scales large,
low dorsal crest.
imbricate, keeled scales.
oblique longituforming
slightly
strongly keeled, feebly mucronate,

Upper

;

the canthus rostralis

A

ventrals a little larger than dorsals,
dinal lines
lateral scales smaller
very strongly keeled
gulars a little smaller than dorsals ; 38 scales
round the middle of tbe body. The adpressed hind limb reaches the
Pale
end of the snout.
Tail very slightly compressed, not crested.
bronzy brown above,with angular dark brown markings pointing backward; abrowii otdique band frombelow theeyeto thelip; shoulder and
upper surface of arm blackish brown, -with a white anterior border
lower parts pale olive, vrith white spots.
;

;

;

milHm.

niillim.

245

Total length

Head

A

Width of head

21
13

Body

59

single female

Fore

hmb

43

Hind hmb

7.5

165

Tail

specimen from Bolivia in Dr. J. G. Fischer's

collection.

Chamjesaura didactyla.
Both

(Plate XI.

fig.

1.)

limbs present, with two minute clawed digits,
Head-shields striated
nasals forming a suture, separating the rostral from the frontonasal
latter longer than broad,
forming a suture with the frontal, separating the praefrontals
frontal heptagonal; four subequal parietals; an elongate interparietal
no occipital
the posterior parietals forming a suture behind the
interparietal
three supraoculars, anterior largest
three supraciliaries, anterior largest
nasal large, pierced in its posterior portion ;
a single loreal
subocular between the third and fourth labials.
Scales on the body in 26 longitudinal and 39 transverse series.
Three femoral pores. Bronzy brown above, with a lighter vertical
line
golden inferiorly.
pairs

of

inner shortest.

;

;

;

;

;

;

;

;

millim.

millim.

Hind limb

530

Total length

Head

15

Fore limb

8

420

Tail

5

A

single specimen from South Africa.
This new species lessens the gap between C. cenea and C. anguina.

EcHiNOSAURA,
Tongue moderately
;

(Teiidarum).

elongate, arrow-headed.

pressed, bi- or tricuspid.
posteriorly

g. n.

Head with

Lateral teeth

com-

large shields anteriorly, granular

frontonosal separating the nasals

;

nostril pierced in the
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Ear exEyelids developed, lower scaly.
centre of a single nasal.
Upper parts granular
Lintibs well developed, pentadactyle.
posed.
with enlarged tubercles, the largest of which are spines ; ventral
plates large, squarish, obtusely keeled, forming regiilar longitudinal
and transverse series; no collar-fold; throat with large, trihedral,
No femoral or praeanal pores. Tail cyclospine-hke tubercles.
tetragonal, slightly compressed, with rings of enlarged tubcrcle-t.
The nearest ally of this very striking new genus is Neusticurus,
Apart from the presence of eyelids it is not without
D. & B.
resemblance, in

its

external appearance, to Lepidophyma^

ECHINOSAURA HORRIDA. (Plate X. fig. 1.)
Head verv distinct from neck, with pointed

snout

rugose sym-

;

metrical shields on the snout and the anterior half of the vertex, and
on the supraocular region the rest of the head with unequal-sized
ear-opening smaller tliau the eye-opening five or six
granules
upper and as many lower labials. Vertebral line with two series of
enlarged keeled scales, on each side of which are several oblique
;

;

;

large erect spines on the nape
convergent series of similar scales
and flanks, smaller ones on the limbs. Ventral sliields in 8 longitutransverse series of seven small
dinal and 20 transverse series.
The hind limb reaches the shoulder,
shields borders the anal cleft.
Tail a little longer than head and
the fore limb nearly the nostril.
body, the keeled scales forming rings largest and subspinose on the
;

A

upper surface.

Brown, with more or

less distinct

large yellowish

spots.
millim.

millim.

150

Totallength

Head
Width of head
From end of snout

Two

17
10

vent
Fore limb
Hind limb

26

Tail

to

fore limb

From end

of snout to

65
23
34
85

specimens, female and young, from Ecuador.

Ptychoglossus,

g. n. (Teiidarum).

elongate, arrow-headed, with oblique plicae
Lateral teeth compressed, biconverging towards the median line.
separating
shields
regular
; frontonasal
Head with large
or tricuspid.

Tongue moderately

the nasals; prfefrontals and frontoparietals present; nasal pierced
Eyelids developed, lower scaly.
in the suture between two nasals.
Ear exposed. Limbs well developed, pentadactyle. Dorsal and lateral
obtuse point,
scales subequal, narrow, with parallel sides, ending in an
subimbricate,
square,
imbricate and keeled; ventral plates large,
smooth, forming regular longitudinal and transverse series. A strong
Male with femoral pores.
Tail subcylindrical.
collar-fold.
Distinguished fi om Jlopor/hssus, Blgr., in the scaling of the body

and the strong

collar-fold.

Cricosaura,
I seize this opportunity to change the name of the allied genus
Gundl. and Peters, 1863, which is preoccupied by a fossil Crocodilian (Wagner,
1

1860), to Cricohpis.
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Ptychoglossus bilineatus. (Plate X. fig. 2.)
Head short, snout obtuse froutonasal broad praefruntals formiug
;

a short suture

;

width of the parietals
no occipitals a small loreal seven upper labials, third very long
five lower labials ; chin-shields very large, one anterior and three
pairs in contact on the median line.
Gular scales squarish, in seven
transverse series
collar formed often scales, the median pair largest.
Dorsal scales in 28 longitudinal and 30 transverse series ventrals
longer than broad, in 10 longitudinal and 17 transverse series.
Four
prffianals, median pair large.
The hind limb reaches the elbow, the
fore limb the posterior border of the orbit
scales on limbs smooth.
1
femoral pores on each side.
Pale
Tail scaled like the body.
brown above, with a yellowish streak along each side of the back ;
lower parts white.
;

interparietal about half the
;

;

;

;

;

;

1

millim.

inillim.

Total length

97

From end

Head
Width of head
From end of snout

12
8

vent...
Fore limb
Hind limb
Tail (reproduced)

to

fore limb

A

single

21

of snout to

53
l.i

23
44

..

male specimen from Ecuador.

Lygosoma anomalopus. (Plate XI. fig. 4.)
Section Hinulia.
The distance between the end

of the snout and
the fore limb nearly equals the distance between axilla and groin.
Snout short, obtuse ; loreal region nearly vertical. Lower eyelid
scaly.
Nostril pierced in a single nasal
no supranasal two superposed anterior loreals ; rostral flat above, forming a broad straight
suture with the frontonasal, which is broader than long
praefrontals
;

:

;

forming a short suture with each other frontal very narrow posteriorly, as long as frontoparietals and parietals together, in contact
with the first, second, and third supraoculars
four supraoculars,
first and fourth largest, second and third band-like
nine supraciliaries
frontoparietals and interparietal distinct ; parietals in contact behind the interparietal
fifth and sixth or sixth and seventh
labials largest and below the eye.
Ear-opening oval, smaller than
the eye-opening; no auricular lobules.
38 smooth scales round the
middle of the body, laterals smallest.
A pair of large praeanals.
The adpressed hind hmb reaches nearly the eye. Fingers moderate
toes extremely unequal in length and compressed
fourth toe half
as long as the distance between axilla and groin, fifth very short,
hardly longer than first; subdigital lamellse keeled, 16 under the
iourth toe, the subarticular much enlarged.
Brown above, with
pale reddish-brown transverse bands
a black loreal streak
a series
of white spots along each side lower parts uniform white.
;

;

;

;

;

;

;

;

;

millim.

Total length

Head
Width
Body

of head

11^
16
10
.'54

millim.

Fore limb
Hind limb
Tail (injured)

23
50
105

Two

85
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specimens, adult and young, from Pinang, in the collection

of Dr. J.

Fischer.

Gr.

SciNCUS ALBiFASciATus.

(Plate XI.

fig. 5.)

B, Dum. & Bibr. v. p. 568.
Ear-opening barely distinlimbs as in -S. officinalis.
Scales
guishable, covered by two scales, which are not fringed.
24 scales round the
perfectly smooth, dorsals larger than ventrals.
middle of the body. Brown above, with seven white transverse bands,
each occupying two transverse series of scales ; each brown scale
with two or three whitish dots sides white, with a blackish spot
at the end of each white dorsal band ; limbs and lower parts

Scincus

officinalis, var.

Head and

;

white.

From

snout to vent 115 millim.

A single

specimen from Dakar, Senegambia,
(Plate VIII.

ChaMvEleon roperi.

fig.

4.)

raised posteriorly ; parietal crest well-marked but
the distance between the commissure of the mouth and the
no rostral
extremity of the casque a little shorter than the mouth
developed,
well
lobes
occipital
lateral crest strong ;
appendages
Body covered with uniform
entirely separated from each other.
dorsal crest ; a strong gularserrated
feebly
a
granules
rathercoarse

Casque feebly

low

;

;

;

;

No

Gular-ventral crest white
process.
whitish lateral stripe from the axilla, not reaching the groin.

ventral crest.

tarsal

.

.

millim.

millim.

220
27
35

197
23

.16

Width
Body

20
18

of head

82
22

Tibia

no

Tail

a

?.

6.
Total length
From end of snout to extremity of mandible
From end of snout to extremity of casque ....
Greadest width between lateral cranial crests.
Depth of skull (mandible included)

;

30
13
19
16

80
20
93

Two specimens from Kilifi, East Africa, collected and presented
by Mr. G. D. Trevor-Roper.

EXPLANATION OF THE PLATES.
Plate VIII.
Fig. 1. Lygodactylus fischeri, p. 80.
2. Platypholis fasciata, p. 81.
lower view of foot.
2 a.
3. Anolis panamensis, p. 81.
upper view of head.
3 a.
4. ChamfBleon roperi (p. 8.5), upper
,

,

X

X
and

2.

2.

Bide views of head.
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Plate IX.
Liocephalu.s boUvianus (p. 82), with

upper view of head.

Plate X.
Fig.

Echinosaura horrida,

p. 83.
Ptychoglossiis bilineatus, p. 84.
a. Side view of head, X 2.
b. Lower view of bead and breast, X 2.
terior ventral and anal regions, x 2.
d. Tongue, x 2.
1.

2.

e.

Pos-

Plate XI.
Fig.

1.

Chameesaura

4.
5.

Scincus albofasciains, p. 85.

2.

3.

On

2.

didacfi/la, p. 82.

hind limb, X 3.
cBnea, hind limb, X 3.
anguina, hind Hmb, X 3.
Lygosoma anomalopus, p. 84.

1 a.

,

a Guinea-fowl from the Zambesi allied to

cristata.

By

Numida

P. L. Sclater, Ph.D., F.R.S., Secretary to

the Society.
[Received January 30, 1890.]

(Plate XII.)

On January 4th last year we received, as a present from Mr.
Percy C. Reid, a living Guinea-fowl, which I was unable to determine.
It was obviousl}- a member of the group allied to Numida cristata,
and had a bunchy crest as other members of that section, but
appeared to be different from N. cristata in having the mentum
slightlv feathered and no red wattle or red naked skin on the throat.
Upon referring to Mr. Reid 1 was kindly informed by that gentleman
that this Guinea-fowl was the siTvivor of thi ?e specimens which he
had obtained at Pandamatanga, a t uding-station on the Zambesi
This species was, however,
close to its junction with the Chobe.
stated not to be indigenous to the country round Pandamatanga, but
the specimens in question had been brought there from a district
some

sixty miles east, that

is

to the east of the Victoria Falls.

Mr.

Reid was inclined to refer the species to Numida pucherani, and it is
no doubt the Guinea-fowl indicated, under that name in Sharpe's
edition of Layard's Birds of South Africa' (p. 586) as found near
the A'ictoria Falls. But it is certainly not the true Numida pucherani,
which is a very well marked species without any black ring round
the neck, and with a bright red naked skin round the eyes and on
the throat, found in Eastern Africa on the Zanzibar coast '.
The specimen presented by Mr. Reid having died in September
'

1

Cf. Shelley, P. Z. S. 1881, p. 597, and the figure P. Z. S. 1877, p. 652, pi. Ixv.,
this species iscalled Numida elUoti.
Kianida granti, Elliot (P. Z. S. 1871

where

684; id. Mon. Phas. ii. pi. 43), was founded on a drawing by Col. Grant of a
(pecimen obtained in Ugogo, andie probably th« same ppeciei.

p.

P

7,

Smit Ubk

.

HEAD OF NUMIDA

FP.OM ZAMBESIA

Z S.1890

Pixn
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See also my remarks on this point, P. Z.
See List of Vert. An. 1883, p. 495.
Ibis, 1870, p. 300.
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Notes on the Geuus Cyon.
George Mivart, F.R.S.

St.

[Keceired February

1,

1890.]

Through the kindness of the authorities iu charge of the Zoological
Museum, I have been enabled to make as
careful an examination as I could of the numerous specimens (skins
Collection in our National

and

skulls) of the

above-named interesting genus which are therein

preserved.

Amongst the skulls I find one, No. 58. 5. 4. 99, which came
from the collection of this Society, and which presents the singular
anomaly of having no trace of the second upper molar on either
side.

With this exception, all the skulls examined by me agree in
possessing the following characters, most of which I have not found
to have been as yet noted
Nasal bones extending backwards much beyond the adjacent
portions of the maxillse ; the external margin of each nasal, distad
of the nasal process of the frontal, strongly concave, so that the
outer margin of the whole length of each nasal has a subsigmoid
:

Face relatively short dorsal surface of interorbital region
concave transversely
skull viewed in profile showing very
little vertical elevation of the interorbital region, the concavity thus
apparent between it and the distal end of the nasals being very slight
both in degree and in antero-posterior extent
postorhital processes
of the frontal projecting outwards but shghtly
postorbital processes
of the malar rather marked zygomata not strongly arched outwards
anterior palatine foramina very large and much elongated.
First
upper premolar approaching the second in sizs more nearly than in
Canis
fourth upper premolar with a smaller internal lobe
inner
portion of first upper molar relatively smaller, its inner tubercles
and cingulum having more or less completely coalesced first lower
molar relatively smaller, especially its inner ridge. Tail decidedly
less than half the length of the bodv.
I have been unable to satisfy myself that more than two species
of this genus can be distinguished, and it seems to me possible that
even this distinction may be found unsatisfactory when more skulls
are obtained from Northern Asia.
The North-Asiatic species C. alpinus of Pallas ^ is represented by
two skins which differ slightly in colour. One from Siberia is very
white the other, which has a yellow tinge, comes from the Altai,
and its skull is in the collection ^ It differs from all the other skulls
in the large size of its second upper molar (as has been previously
recorded) and also in the large size of the second (and last) lower
molar, and in the less massive form of the angle
of the mandible.
o
outline.

but

;

little

;

;

;

;

;

;

;

;

;

Zoogr. Eosso-Asiat. i. p. 34.
is that marked No. IX. in Prof. Hujdey'e table of measurementa, P. Z. S.
1880, p. 275.
'

=
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The numerous other skins in the Museum present a wide range
of variation, some having the hair short and harsh, and others having
There is a light-coloured woolly
long and more or less woolly hair.
skin from Nepal (45. 1.8.311); and one specimen, brought by
Lieutenant Abbott from Cashmere, which nearly approaches in lightness of colour and length of hair the specimen of C. alpinus from the
Altai.
Its skull \ however, which is labelled 158^, has but a small
second upper molar, and the colour of the skin is redder and the fur
less soft than that of C. alpinus, even the specimen from the Altai,
which is the less white of the two. I would therefore, provisionally
at least, retain C. alpinus as a distinct species.
I have carefully examined the skin from Moulmein (61. 11. 14. 2),
which, from its dark back, certainly has an exceptional appearance,
and has been regarded as an example of a distinct species,
rutilans.
I cannot, however, detect anything exceptional in its
skull.
Considering also the gradations of difference in colour and
characters of fur between such specimens as that from Malacca
(39. 12. 20.3), the true type ^ of C. dukhtinensis of Sykes, and
others with yet longer or darker coats, 1 have found no external
characters which 1 think can be regarded as specifically distinctive.
The teeth of the red forms also vary more or less in size aud proportion, without such differences coinciding with differences in the
The two skins from
coloration, texture, and length of the coat.
which skulls ^ have been extracted closely resemble each other,
while the proportions of their first upper molars differ considerably ;
a circumstance which tends to throw doubt on the distinctness of
the North-Asiatic species, a doubt, however, which will disappear

C

if future

upper

specimens of the

first

We may

latter

animal are found to have large

molars.
therefore, 1 think, distinguish the species of this genus

provisionally as follows

:—

Genus Cyon, Hodgson (1838).
1.

Cyon jAVANicus *.

Colour normally red
woolly.

M"

;

hair generally rather or very short and not

small.

This is Prof. Huxley's No. VI. I. c.
Dr. Murie, in his paper on this species (P. Z. S. 1872, p. 715), observes
that the skull " frona the Deccan forwarded by Colonel Sykes .... is juvenile,
and therefore not to be relied on osteologically as distinctive of a type." This
same skull is referred to by Dr. Gray (Catalogue of Camivora, &c. 1869, p. 186)
as that of Cuon dukhimensis. I find, however, that it is not a Cyon at all, but
1

-

a true Cants.
^ These are respectively, Xos. 45. 3. 19. 5 and 46. 5. 1.3. 2.
* This species has been commonly named sumatrensis, after Hardwicke,
whose paper in vol. xiii. of the Linnean Society's 'Transactions' dates from
1822. I do not doubt, however, that it is the same species which was described
by F. Cuvier as "Le Loup de Java,'' in the Diet, des Sc. Nat. torn. viii. (1817),
upon whic'n Desmarest founded his species Canis javankus, published in his
Mammalogie,' p. 193 a name which thus dates from 1820, and which therefore, if I have correctly determined this synonymy, must take precedence.

—

'
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t'YON.

Cyon ALPINUS.

Colour normally white or whitish, at least in winter
hair very
long and woolly.
M" large.
I subjoin certain osteological dimensions of Cyon javanicus with
comparisons between it and Canis lupus var. occidentalis and
;

C.

fnmiUans

var. dingo.
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Cranial axis being taken at 100

Facial axis
Eelative length of palate
breadth of palate
,,
length of nasals
„
breadth of nasals
,,
interorbital breadth
„
breadth between postorbital processes
„
breadth of cranium
,,
breadth of zygomata
„
P.'l
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»»

P. 4
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U

»»
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M.

1

M.

2
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Relative breadth of

—
JJ. 2

length of p-^
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:

Cyon

Canis familiaris

javanicus.

var. dingo.

245-3
170-4
115-9

255-1
189-7
108-1
148-9
40-8
67-3
102-0
114-2
210-2

143-1
43-1
72-7

1000
140-9
220-4
13-6

12-2

43-1

40-8

25-0

26-5

13-6

16-3

34-0

32-6

18-1

22-4
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"

"

mTi
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40-8

"

"

SO
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,,
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,,

„
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"

jjj-^

15-9

m72

11-3

first metacarpal
index metacarpal
pollex
first metatarsal
index metatarsal
hallux

38-6
102-2
77-2
25-0
125-0
36-3

39-2
111-7
84-3
23-5
123-5
45-2

The specimens of Cyon alpinus in the British Museum are probably in their winter coat, for the animal is described as being also
of a red colour, like a fox, with the back somewhat darker, and
the belly and inner side of the limbs white. The dimensions of its
teeth are as follows

:

Length of

„

—

^

2-1

1-5

M. 2

»

•/

Breadth of Mii
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M.^
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Notes on two MoTintain-Antelopes of Central China.

4.

By

Dr. Augustine

Henry ^.

[Eeceived February 3, 1890.]

During

my

residence at Ichang on the Yang-tze and journeys
met with indications of two species of Mountain-

in its vicinity I

Antelopes.

The larger of these is known by the natives as the " Bright-maned
North-west of Ichang the mountainAntelope," " Mingtsung yang."
range, which divides the basins of the rivers Yang-tze and Han, attains an altitude of over 9000 feet, and in parts is clad for the upper
3000 feet with coniferous forests. The Antelope roams in these woods
in small herds.
Often when collecting plants we startled the animals
and could hear them on in front breaking through the brambles and
I was never lucky
shrubs, and followed their freshly made tracks.
enough to see one, but I procured a skin, which measured 5 feet
long by 3 1 feet broad.
In colour it is a darkish grey, and on the
neck there is a bristly mane, composed of greyish-white hairs about
5 inches long. The horns are about 8 inches long, curved backwards.
animal is said to stand as high as a cow, and to yield, when killed,
about 100 to 150 lbs. of flesh. It is so large and strong that ocI
casionally when one is caught and tamed it is used for riding on.
brought the skin to Pere Heude of Sikanei, who identified it as his
Capricornis argyrochcetus ^.
The second, smaller Antelope occurs on the precipices of the gorges
and glens near Ichang. It is known as the " SAan-yang" or " Yheyang-tzu," i. e. " Mountain-Goat " or " Wild Goat." Tere Heude
received a skull and skin from me, and has described it as Kemas

The

lienryanus.

A

specimen from the Ichang gorge was obtained by one of the
steamer captains, and is now in the gardens at Zikawei near Shanghai,
i. e. at Pere Heude's establishment.
This particular Antelope (or forms akin to it) occurs in nearly all
the mountains of the west and north of China i. e. in Szechuen,
Hupeh, Shansi, Kansuh, Chihli, &c., and doubtless the Ichang one is
live

;

marked variety of the species.
The Ichang animal stands as high as a sheep. It occurs only on
precipices, and the obtaining of a live specimen in the case mentioned
a

Extracted from letters received from Dr. Henry and communicated by the

^

Secretary.
{^Capricornis argyrochcettis, Heude,
'^

ii.

4

p.

"

Mem.

cone. I'Hist. Nat. de I'Emp. Chinois,

(note).

petit que le C. edwardd. Face rousse, criniere epaisse, blanc
pelage noir seme de blanc. Tete osseuse comprimee lateralement premolaire anterieure d'en bas mince, a talon eleve et bien dagage. Oette espece est
des montagnes du Tche-kiang."
In the same note is described another species from Tonquin, Capricornis
Viaritimus.
P. L. S.]
sale
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the foreigners at Ichang have never
;
even succeeded in shooting one, though a good many trials have been
made by them, and the precipices on which the Antelopes occur are
not more than 5 or 6 miles from Ichang'.

was a piece of the sheerest luck

March

4, 1890.

Prof. Flower, C.B., LL.D., F.R.S., President, in the Chair.

The

Secretary read the following report on the additions to the
month of February 1890 :
The total number of registered additions to the Society's Menagerie during the month of February was 16, of which 7 were acquired by presentation, 4 by birth, 1 by exchange, 1 by purchase,
and 3 were received on deposit. The total number of departures
during the same period, by death and removals, was 72.
Society's Menagerie during the

Mr. F. E. Beddard exhibited and made remarks on some living
specimens of Oriental Earthworms of the genus Perichceta (P. indica)
found in a greenhouse in Scotland, and supposed to have been introduced from India.
Mr. Arthur Thomson, the

Society's

Head Keeper,

exhibited a

series of Insects reared in the Insect-house in the Society's

Gardens

during the past year, and read the following Report on the subject

:

Report on the Insect-house for 1889.

Examples of the following

species of Insects have been exhibited

in the Insect-house during the past season

Sillc-producing

:

Bombyees and

their Allies.

Indian.

Anthercea mylitta.
Actios selene.

Attacus atlas.
pernyi.
cynthia.

Cricula trifenestrata.

American.

Samia

ceeropia.

Telea polyphemus.
ancfulifera.

[A skin and

Telea promethea.
Actios luna.

Hypochera

to.

skull of this animal have been recently received by the British
our Corresponding Member Mr. P. H. S. Montgomery. It is obviously closely allied to Nemnrho'dtis cinerciis, Milne-Edwards (Recberches b. 1.
Mamm., Atlas, pi. 70), and j\'. swinhoii. Gray (P. Z. S. lSfi2, p. 263), pi. 35, but
may be different, and if so should be called Xcmorhadics hcnryamis. I cannot,
however, ascertain whether Pere Heude's name has been actually published or
1

Museum from

not.— P. L.

S.]
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African.

Anthercea cytherea.

Diurnal Lepidoptera.

European.
Papilio machaon.

Vanessa levana.
Limenitis populi.

podalirius.

Vanessa antiopa.

American.
Papilo njax.

Papilio turnus.
Limenitis disippus.

asterias.

*

*Goniloba

philenor.

titijrus.

Nocturni.

Bomhyx rhadama.
Satumia pyri.

SmerintTius ocellatus.
tilicd.

*Lasiocampa otus.
Endromis versicolor.
*Pseudophia lirrhcea.

populi.

Sphinx

liyustri.

DeilepJiila euphorbicB.

Eacles imperialis.

(jalii.

*

*

dalili.

reyalis.

*M((croglossa croatica.

Of

the insects which I have the honour to place before the
this evening the following are exhibited for the first time,
Papilio philenor, Goniloba titijrus, Deilephila clahli, Maero-

Meeting
viz.

:

glossa croatica,

Lasiocampa otus, Eacles regalis, and Pseudophia

tb-rhcea.

from
of Eacles regalis were reared
Rothschild,
Walter
the
Hon.
by
the
Insect-house
pupse deposited in
F.Z.S.
From the cocoons of Lasiocampa otus it has been said that the
Greeks and Romans obtained their silk, before the introduction of
the silkworm from China.
I exhibit some cocoons of this species, and
I have no doubt from their appearance that silk of some kind could

The

fine

specimens

be obtained from them.
Orthoptera.

*Harpax

On

*Biaphemora femorata.

ocellata.

the 15th of July last

we

received from Col. J.

H. Bowker

living specimens (out of three sent) of the beautiful and
On their arrival they were net
interesting Mantis {Harpax ocellata).

F.Z.S.,

two

fully developed, but changed into the perfect state, one on the 27th
of July, and one on the 8th of August.
" I hope they will survive the
Col. Bowker in his letter says
and
beat the Chameleon hollow in
voyage, as they are most interesting
:

—

* Exhibited for the

first

time.

8*
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changing colour. What I send you have been transferred from the
Blue Convolvulus to other flowers, and after a few days take the colour
I did not myself
of the flowers to which they have been transferred."
direction
with
them,
they
were a pair,
in
this
as
experiments
try any
and I had some hopes of breeding them. They appeared to agree
perfectly, but I am sorry to say that on the 19t;la of August the
During the time they lived tofemale attacked and killed the male.
On the 19th of October
gether they were never seen to copulate.
the female died.

during life were very beautiful, especially immechange to the perfect state, and I have the pleasure
of exhibiting three characteristic coloured sketches, from life, by Mr.
H. Goodchild, and also two photographs taken by Mr. D. Turner
Belding, which, however, I am sorry to say, have not come out very

These

insects

diately after the

well.

have also the honour to exhibit
The two " skins " of these insects which were cast on July 27th
and August 8th respectively.
II. The male insect (or rather as much as was left of it after the
female had killed it), set with its wings spread out.
III. The female, set as near as possible in the position assumed
during life, to show the mode of catching and holding its prey. I
may here mention that these insects while living in the Gardens fed
:

I

I.

upon

flies

only.

IV. The " batch " of ova formed on a twig by the female about 8
days before death. The layer of ova nearest the twig was laid Jirst
and during one night, and the upper layer was laid and completed
during the tJiird niglit after the first layer was laid.
Early in the spring of last year Mr. J. B. Williams, of Toronto,
was good enough to send us a number of ova of a species of StickThe first specimen emerged on the
insect {Diapliemora femorata).
11th of June, and others from time to time during the summer.
Nearly all the specimens lived and did well, feeding upon hazelThey changed their " skins " four times before reaching maleaves.
turity.
After the 1st, 2nd, and 3rd changes they were of a bright
grass-green colour but after the 4th and last change the males were
of a brownish colour, with the front pair of legs green, the four other
The
legs brown to the second joint, and the rest of the legs green.
females were all green except the abdomen, which was of a greenish;

brown

colour.

These insects copulated frequently, and produced a large number
of ova, which I hope to be able to hatch during the coming summer.
The
I exhibit this evening a male and female of this species.
female is set to show the manner in which these insects, when at rest,
employ their front pair of legs to protect their very long and slender
antennae.
I also exhibit a female set upon a spray of grass, to give
some idea of how well these creatures are protected during life by
their form and colour.

CAPT.
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A communication was read by Mr.T. D. A. Cockerell, of "West Cliff,
Custer Co., Colorado, containing particulars of a series of Galls obtained in that district and enclosing the specimens for exhibition.
Mr. H. Seebohm,

F.Z.S., gave an account of his

proposed new

pubhshed book
This communication was followed by a general

Classification of Birds as put forward in his recently

on

subject \

this

discussion of

Mr. Seebohm's arrangement.

March
Prof. Flower, C.B.,

18, 1890.

LL.D., F.R.S., President,

in

the Chair.

The Secretary exhibited on behalf of the Rev. G. II. R. Fisk,
C.M.Z.S., an albino Bat shot in January last at Broadlands,
the farm of Mr. J. Rawbone, at Somerset West, not far from Cape
Town.
Mr.
to be

Oldfield Thomas, F.Z.S., had kindly determined
an albino variety of Vesperus capensis. Smith.

this

specimen

Capt. Percy Armitage, 24th Regiment, exhibited two mounted
heads of the Panolia Deer {Cervus eldi) which had been obtained
in Lower Burmah.
One of these bore antlers of the normal form
in the other head
of Cervus eldi, widely expanding at their base
the two antlers rose from the front much nearer together, more as
in the Sambur and its allied forms.
Both specimens had been
obtained in the same district, and were undoubtedly of the same
;

species.

Captain Armitage made the following remarks on this subject
stags, of which the heads are on the table, were both
shot on the same day (28th April, 1888) near Wimpeedaw, a small
Wimvillage on the Sittang river, some 52 miles below Shwigyin.
:

"These two

The Burmese
district of Lower Burmah.
'Thanin.' These Deer are very wild and
difficult to approach, and are generally found on large plains covered
with patches of 'lime' grass 9 or 10 feet high. After proceeding
to the shooting-ground in a bullock-cart, the method pursued is to
drive slowly through the lime-grass, the sportsman standing up in the
cart and looking over the top of the grass until he sees a herd of
deer.
The cart is then stopped and the stalking commences. This
as the 'Thanin,'
is very often a long and troublesome business,
when alarmed, leave the jungle and make for the open plain, generally
peedaw

name

is

in the

Shwigyin

for Cervus eldi

is

keeping well out of range."
1

Classification of Birds an attempt to diagnose the Subclasses, Orders,
and some of the Families of existing Birds. By Henry Seebohm.
;

Subordei-s,

Loudon

:

E. H. Porter, 18 Princes

Street,

Cavendish Square, W., 1890.
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Mr. Sclater exhibited on behalf of Mr. Robert B. "White, C.M.Z.S.,
skins belonging to four species of Mammals obtained by Mr. White
at an elevation of from 5000 to 7000 feet on the mountains of
the Upper Magdalena valley, in the department of Tolima, U. S. of
Colombia.

Mr.

Oldfield

Thomas had kindly

following species

referred these specimens to the

:

1. Cebusfatuellus.
Native name, " Mico Maizero."

2. Lagothrix humboldti.
"
Native name, " Churuco.
3. Nyctipithecus vociferans.

Native name, " Dorrailon " or " Putamono."
4.

Galictis barbara.

Native name, " Zorro " or " Ulauca."

The

following papers were read:

1.

Notes on the South-American Canidoe.
By St. G. Mivart, F.R.S.
[E«ceived February 24, 1890.]

Some

of the South-American Canidce present as yet rather trying
the systematic zoologist.
object in the present
paper is to endeavour to make a small contribution towards clearing
up existing difficulties of classification and synonymy. My hope is
that this attempt may at least, by criticism and collecting together
references to the literature of the subject, facilitate a future complete
rectification.
What, however, is greatly to be desired is the acquisition of a large number of skins with skulls in them, the sexes
being ascertained, and both the localities where and the season of
the year when the individuals were obtained being carefully noted

My

difficulties to

in

each case.

No

who has worked at either the skins or the skulls of
family can have failed to be struck with their great variability.
This fact was strongly expressed by Professor Huxley in his paper
(P. Z. S. 1880), both with regard to the form of the" skull and the
proportions of the teetli.
Quite recently Dr. Windle, after making
most elaborate measurements and comparisons of diiferent breeds of
the

naturalist

Dog

domestic dogs, has told us " the variation in any breed
greater, in almost every case, than that existing between

is

much

any two

breeds."

Some
(for

studies recently undertaken

much kind

aid during

which

I

by me at the British Museum
have to express my thanks to
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Mr. Oldfield Thomas) have very strongly impressed me with the
necessity which there is of examining a series of specimens of any
asserted species in order to arrive at any certainty as to its specific
distinctness.

The species I propose to refer to here are those which are
or less allied to or identical with the form named by Prince

Cams

more

Wied

azarce.

As to Canis azarce itself, the original description of Wied
(Beitrage, vol. ii. p. 338, 1826) describes it as a yellowish-grey
animal, with the back and upper parts blackish and a blackish stripe
in front of the belly ; the margins of the lips white ; dark greyish
(1)

brown under the jaws shoulders and thighs rather grey sides of
the neck and outside of the legs light reddish yellow, outside of the
ears yellowish grey-brown.
In the Prince's volume of plates there is a fairly good, coloured
figure of the animal.
The specimen brought hack by Mr. Darwin was described by
Mr. Waterhouse (Zoology of H.M.S. ' Beagle,' p. 14, plate vii.),
and determined to be the true
azarce of Wied.
He says in a note,
" I am indebted to Mr. Ogilby, who visited the Prince's collection,
for a description from the specimens of C. azarce therein preserved."
The figures given by Waterhouse and Wied are much alike. I think
we may regard the determination of our careful and accurate compatriot
as a probably correct one.
The specimen thus determined is now in the British Museum
(No. 5.T. 12. 24. 238) and came from Chile. Its skull is still within
the skin.
There are, however, five other skulls, one of which (817 6)
is from a stuffed specimen in the collection.
They are remarkably
similar as to dentition.
I find that the mean length of !*• 4 in these
113.
is 1-22, while that of M.1+M.2 is 1-38, or as 100
The sagittal ridge varies much as to development and the form,
the breadth, and the length of the raised flattened portion between the
temporal ridges.
The length of the fourth upper premolar and the two molars
behind it are as follows in the five skulls
;

;

C

:

:

P. 4.
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which is the type of the species, is
758), and its skull (figs. 1 & 2) is there

described,

Museum (No.

also.

Fig.

1.

03

.§<
'C.

a
3

CQ

Bearing in mind
carefully

examined

my

past experience of Canine variability, I have

and skull, but cannot convince myself
anything more than a dark form of C. azarcB. The skull
I found to present no noteworthy differences.
Its snout is slightly
shorter and broader than are the snouts of three skulls of
azarce,
but not more so than is a fourth skull also attributed to that species.

that

this skin

it is

C
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Thus
1-15, of M.1+M.2 1-50, or as 100 to 130.
these molars are relatively larger than in C. azarce, but it is not larger
than in the C. vetulus of Lund, which probably is (as Burmeister
I can, at present, only regard
beheves) the same as Wied's C. azaroe.
C.fulvipes as a dark variety of C. azarce from the island of Chiloe.
(3) Canis griseus is a species first named by Gray (P. Z. S. October
Length of P^i

Nov.
—him" Vulpes

1836, p. 88) and first described by
Hist., Charlesworth, i. p. 578) thus :

in

1837 (Mag. Nat.

Pale grey,
with blackish tips to the hairs ; legs pale fulvous lips, throat, belly,
and front of the thighs white ; tail blackish at the upper part of the
Captain P. P. King."
Inhabits Magellan.
base and at the tip.
The skin thus described, the type of the species, is also in the
griseus.
;

—

Fig. 2.

Upper molars

(right side) of

Canis fulvipes.

Lower molars

(right ade) of

Canis fulvipes.

Museum (No. 55. 12. 24. 239). It is, however, quite immaand cannot, therefore, by itself serve (in the absence of some

British
ture,

very marked character) for the establishment of a distinct species.
The skull is in the skin.
Dr. Burmeister has also described and figured a Dog, which he
has entitled C. griseus, Gray (' Fauna Brasiliens,' p. 48, pis. xxv.,
xxviii., and xxix,, and description 'Descript. phys. Rep. Argentine,'
vol. iii. p. 151); and the question arises, Is, or is not, this a distinct
species

1

Now
esteem

;

Dr. Burmeister is a naturalist who very distinctly merits our
he has long lived in South America, and it is impossible
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to suppose that he can be mistaken as to obvious facts concerning the

many

individuals which have, doubtless, passed through his hands.
facts does not guarantee a sound
drawing of inferences. I cannot persuade myself that he has not

But a keen appreciation of

been too apt to draw hasty inferences from insufficient data. Thus in
1856 (Fauna Brasil. p. 24) he separated C. cancrivorus and C. vetulus
generically from G. azarce and C'. griseus on the ground that in the
first two the sagittal ridge is present though weak, and that it is absent
in the last two
that the upper fourth premolar is a little shorter than
the two upper molars in the former pair of species and much shorter
in the latter, and, finally, that the pupil becomes elliptical in the one
pair and remains round in the other.
I have, however, found the sagittal ridge to be very differently
developed in different adult skulls of undoubtedly the same species.
As to whether the fourth premolar is much shorter or only a little
shorter than the two molars behind it, I consider that a very useful
specific character but not a valid generic one
at least in the Canidce.
;

—

I

regard

the

distinction

contraction of the pupil as a most unsatisfactory

'.

Twenty years

Dr. Burmeister seems to have come more
Dogs. He says of the
South- American forms (xA.rchiv f. Naturgesch. 1876, p. 117) that
" In der Farburg sind nicht bloss alle diese Arten einander sehr
jihnlich sondern sie variiren auch etwas nach der Jahreszeit."
He
also speaks, on the same page, of variation in the skull.
Without any disrespect, then, to Dr. Burmeister, we must not deny
later

distinctly to recognize the variability of these

ourselves the right to criticise freely his various representations.
With respect to the form he describes and figures as C. griseus,

he tells us that it is slenderer than C. azara. Now by C. azarce
he always intends that form which was described as G. azarcB by
Mr. Waterhouse. But Dr. Burmeister seems more than once to
have changed his mind as to the identity of his and Mr. Waterhouse's
C. azarcB with the G. azarce of Wied.
Thus in his Uebersicht
Thiere Brasiliens,' 1854, p. 99, he says of the form he describes as
" Ich habe auch den Canis azarce,
the G. azarce of W^aterhouse
Pr. Max. wieder zu dieser Art gezogeu " while in his
Fauna
'

:

'

;

C

azarce with the
(1856, p. 37) he identifies the Prince's
G. vetulus of Lund.
In his ' Reise durch La Plata,' 1861, p. 405,
and in his description of the Argentine State, vol. iii. p. 147, he
leaves out all reference to Lund's G. vetulus amongst the synonyms
he there gives of his G. azarce. He distinguishes his own (and
Waterhouse's)
azarte from his new species C. griseus as follows
(Fauna Brasil. p. 24)
Brasiliens

'

C

:

C. azarce.

C. griseus.

"Fore limbs grey to the carpus;
soles blackish

He

brown."

further tells us (p. 48), as
^

For reasons

before stated

"Fore limbs
yellow

we have
by me,

;

entirely reddii^h

soles reddish

brown.

said, that C. griseus is

see P. Z, S. 1882, p. 141.

the
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slenderer beast of the two, and that it has a fuller and softer coat
but the colour of the limbs he regards as the great character, the

reddish-yellow tract being separated sharply from the grey body by
a transverse blackish mark.
The skull of Burmeister's C. griseus is much smaller than that of
his
azarce, but the difference is by no means greater than I have
met with between specimens of undoubtedly the same species of other
kinds of Canidce. He speaks, indeed, of a distinction in the length of
the premaxillse, bnt his plate does not agree with the statement. The
dentition of both is extremely similar. In his ' Reise durch La Plata,'
p. 407, he gives a table of the dimensions of the teeth in most of
The combined length of the
the species considered in this paper.

C

C

azara and 13 in C. griseus
upper molars is there stated to be 17 in
while the length of the fourth upper premolar is 15 in C. azarce
and 12 in C. griseus or the premolar to the molars as 100 to 112
in C. azaras and as 1 00 to 1 08 in C. griseus, a difference which is

;

;

practically

No

no difference

at all.

one, I venture to think,

who has worked

at the varieties of the

Wolf and

the Fox, can attach great importance to a distinction reposing
upon the limbs being "grey" or "reddish yellow," or upon a softening of the colour of the soles of the feet from a blackish brown into
a reddish brown. There remains the transverse blackish band across

the proximal part of the limbs.

But

this cannot constitute

a dis-

on the hind limbs of the
type oiC.fulvipes, where it sharply marks o2 the red colour below it.
The same is the case in the skin of C. azarce. No. 55. 12. 24. 238,
and to a less degree in the skin brought by Burnett and Fitzroy
from Patagonia.
tinctive character, for

it

exists

most

distinctly

The teeth not only agree with those of C. azarce, but the teeth of
these two forms agree in differing very markedly from another SouthAmerican form which I take to be represented by the C. vetulus of
Burmeister.
I
cannot, on the evidence before us, accept the
griseus of Burmeister as an established species, especially on
the strength of a single skin
and skull.
I would provisionally
regard it as a variety of C. azarce coming from Sandy Point in the
Straits of Magellan.
The G. griseus of Gray must be simply ignored.
(4) Canis patagonicus is a species which was proposed by Philippi
(Archiv f. Natur. xxxii. (1866) i. vol. p. 116) for a skin from the
Straits of Magellan without a skull.
He rests its distinctness from
C. azarce on its shorter tail ; its hair being shorter and not so thick,
and of a yellowish-grey colour ; its bristly hairs being softer and
"
whiter ; the dark colour of the chin extending back " six lines
further beyond the angle of the mouth ; the limbs being less white
externally ; the hairs of the tail being shorter (as well as the tail
itself), with its under-fur ashy grey instead of yellow and having its
black hairs so disposed as to form about ten transverse rings alternating with white, and the claws being pure-pointed, indicating that
the animal did not burrow.

C

'

1

voii

Burmeister (Erlaut. p. 60) uses the expression " Main Exemplar stammt
las Arenas."

Punta de
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well to note these characters as indicating, with respect to
is possibly another local variety of C. azarcB, but I
submit that the characters are by no means sufficient to justify its
acceptation as a distinct species on the evidence of a single skin un-

the

tail,

it

what

accompanied by its skull. I am the more inclined to regard it as a
mere variety because the skin of C. azartB brought by Fitzroy from
Patagonia (No. 227 a) shows two imperfect annulations towards the
root of the

tail.

Canis entrerianus

is a species instituted by Burmeister (* Reise
durch La Plata,' 1861, p. 400) for a Canine form found by him
between the rivers Parana and Uruguay.
He obtained specimens
exemplifying very different ages of both sexes.
He describes it as
reddish-yellow brown, the hairs of the back having black terminations
and being whiter further down face and limbs red-brown like the
back front of the neck, breast, and inner side of the limbs whitish
or pale yellowish red
end of the tail black.
The young (which he found sucking in January) were of a yellowish brown, except the face, limbs, and tail-end, which were blackish
brown.
The mother, which was in milk on the 27th October, was reddish
brown but dappled by the intermixture of white and black bristly
hairs.
The front of the neck, breast, and inner side of the limbs
were reddish yellow.
An old male was a much lighter and clearer yellow colour, without
any dappling on the back, being of a homogeneous tint, the bristly
hairs having less black and no white.
Underparts white.
The male was taken on 27th February', so that he had probably a
summer dress on, while the female was in winter clothing, which
was longer and thicker than the male's.
She had sis mammae.
The skulls of the male and female differed considerably, that
of the female being more contracted behind the orbits.
The length
of the fourth upper premolar was in the male 15 and the two molars
20 in the female P^ was 14 and M.1+-M.2 15 the mean of the
two being as 100 to 120. The difference between the male and the
female is so remarkable that it would almost justify a little scepticism
(.5)

;

;

;

;

as to the

;

numbers

given.

—
—
although they are very
variety — that of Entre Rios —of the

The external characters I have quoted characters which differ
do not seem to me enough to
so much according to sex or season
distinguish

and

establish a species,

as pointing out another local
very widely diffused C. azarce.

—

interesting

This is again a species proposed by Bur(6) Canis gracilis.
meister ('Reise durch La Plata,' ISfil, p. 406, and 'Description
phys. Rep. Argentine,' vol. iii. p. 150) for a Dog inhabiting the
bushy pampas of the environs of Mendoza. There he often saw it
Amongst these was one
alive, and many skins brought to market.
with the dorsum and end of the tail rusty red. He describes the
species, however, as an uncommonly slender form, more elegant than
his C. griseus. The ground-colour is pale yellowish grey on the back
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C.griseus being reddish grey and C. entrerianus a rusty ^ yellowish red.
The long bristly hairs are black on the distal half and with a broad
white ring lower down, which, however, is wanting in that of the
end and dorsum of the tail and hindmost part of the back ; so that
Dorsum of muzzle, crown, and outside of
these parts are darker.
ears reddish brown, but the hairs have white points which especially
produce a light spot over each eye. Upper lip, chin, front of throat,
sable transverse band
breast, and inner side of limbs pure white.

A

Outside of limbs and behind
across the upper part of the chest.
transverse
Soles of the feet reddish.
the ears pale rusty-yellow.
rusty-brown stripe above the heel, becoming black on the bend of the
Ears whitish
Underjaw and middle of chin also black.
knee.
Ears without, pale brown.
nose black.
yellow within
The skull is said to be much like that of his C. griseus but somewhat shorter, especially the facial portion. The frontal region broader.
Burmeister says much here and elsewhere about the precise development of the postorbital processes ; but these parts I have found
The
to vary much in skulls of undoubtedly the same species.
dentition is said to agree with that of O. griseus, except that
Length of upper fourth premolar 12
all its parts are shorter.
molars
two
upper
14, or as 100: 116.
length of the
These characters seem to me to be in so many respects intermediate
between C. azarcB and his C. griseus, that bearing in mind the, to me,

A

;

;

unsatisfactory character of his species C. griseus and C. entrerianus, I

cannot

feel satisfied as to its specific distinctness.

I fully concede, of course, that

it

may

would provisionally regard it as another
neighbourhood of Mendoza) of C. azarce.

My

be a good species, but I
local variety (from the

distrust of Burmeister's specific determinations reposes in part

on considerations derived from the two following forms
These are his (7) Canis vetulus and (8) C.fulvicaudus. Both
these names were proposed by Lund for forms described by him
(Blik paa Brasiliens Dyreverden, femte Afhandling (Copenhagen,
1843), pp. 20-31, pis. xl. and xlii.).
They were differentiated by him as follows
:

:

C. fulvicaudus.

C. vetulus.

Body and limbs slender; above
Limbs below
grey.

light ashy

isabel-yellow

and

;

a fourth of

end of the
its

tail

length black.

Body

and limbs somewhat
above whitish grey,
Limbs below brownish yellow ;
end of the tail and a patch upon
its dorsum yellowish
red.
A
patch of ochre-yellow behind

slender

;

the ear.

These distinctive characters seem to me to depend almost entirely
on the tail, and when I reflect how I have found species of Canidce
described as having a black end to the tail, with a white end and
^ But in describing G. entreriamcs he says " rothlich gelbbraun " and not
" rostgelbroth," as in his reference to it here.
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scepticism on the specific

distinctness of these forms.

Burmeister describes

and xxix.) a specimen

('

Fauna

Brasiliens,' p. 37, pis. xxiii., xxviii.,

which he regards as identical
with the C. vetulus of Lund, which species he (as before said) also
identifies with the C. azarce of Wied.
But his description and his
plates show that an important distinction exists between what he
calls C, vetulus and both the C. vetulus of Lund, and Wied's and
Waterhouse's C. azarce for its fourth upper premolar is extremely
small, while the two upper molars are relatively very large.
He also
gives their dimensions (' Reise durch La Plata,' p. 407) as follows
Length of
length of M. 1+M.2 =14, or as 100 to 155.
But Lund gives an apparently careful and accurate figure of the
skull of his
vetulus, the type of the species, and this shows a
well-developed fourth premolar and a small molar, which teeth
bear to each other the proportions of 100 to 130.
Now my experience is that though the proportions of the teeth
are not constant, they yet afford better characters than do variations of tint in the fur
a condition often variable with the season.
I do not think that the C. vetulus of Burmeister can be the same
as the C. vetulus of Lund
and if it is not, it must be distinguished by
some other appellation. As to what the latter may be, Burmeister
identifies it with the C, azara of Wied, and therefore he ought not
to call it C. vetulus, but what he regards as its original denomination,
C. azarcB
and this, for all we can see, it may be, and I am disposed
to think that it is a pale variety of it, judging from Lund's representation of its external form.
in his possession

;

:

P^=o

;

C

—

;

;

Now in the British Museum there are two skins and three skulls *
from Brazil, which appear to me to belong to the same species as
that described by Burmeister under the name C. vetulus.
Its
correspond with those of Burmeister's
me to weigh heavily in favour of
their specific identity.
I find the
to be •7, and M. I+M. 2 to be
1'20 in two skulls, and in the remaining one, P- 4 is -75 and M. 1+M. 2
is 1'15.
The average of the three is therefore 7'1 and 1*18, or as
100 to 166.
It is interesting to note that the three skulls referred to differ
amongst themselves in the form and development of the sagittal
elevation and in the shape and proportions of the frontal postorbital
external

form, but

characters
its

fairly

dentition appears to

^^

processes.

As

Lund's G.fulvicaudus, Burmeister remarks (' Fauna Brasi40) that it seems to be very near Lund's C. vetulus, but is
distinguished by its smaller stature, blunter head, and proportionally
stronger build, clearer and more yellow ground tint, and rusty tail with
black end, ochre-coloured patch behind the ear ^ finally the front of
the arms and the hind legs, above the knees, are darker.
to

liens,' p.

;

1

No.

Nos. 821

A,

821

B,

and 821c.

The

first

of these

is

extracted

from the skin

44. 3. 7. 3.

^ The mounted skin of C. vetulus in the British Museum has an ochre patch
behind the ear, but has not the characters otherwise attributed to C. fulvicauclus.
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Burraeister tells us he received a specimen from Lagoa Santa,
which seemed to agree with Lund's C.fulvicaudus, save that the end
of the tail was black.
He then held (see his ' Uebersicht,' p. 102)
this species of Lund to be a mere variety of Lund's C. vetulus.
Later, however, he received from Lagoa Santa what he regarded as a
true example of Lund's G. vetulus, and on studying it he came to
the conclusion that the two species were distinct (' Fauna Brasiliens,'
Thus, he adds, "it was proved that a ruddy tail-end was no
p. 41).

although the underside of the
was much redder than the upper, while in 0. vetulus it appears

distinctive character oiO.fulvicaudus,
tail

Fig. 3.

Side view of skull of Canis parvidens.

Thus the two species can be
a degree lighter and more faded \
well distinguished at the first glance " [ ].
This appears to me a
!

The species may be distinct, but I am
truly wonderful assertion.
confident a " first glance " would by no means serve to assure us of
such a fact. Now whatever may be the case as to the specific identity
of Lund's C. vetulus and C. fulvicaudus, the specific identity of Burmeister's Q. vetulus and C.fulvicaudus seems to me to be confirmed by
Burmeister's representations of their skulls.
His figures only show
small distinctions as to the form of the sagittal ridge and of the postfrontal processes,
in

my
1

upon which he

lays

much

stress,

but which are

eyes valueless.

His words are:

— " Grade blasser und mehr wie verblichen erscheint."
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to the teeth, in spite of the imperfection of the specimen figured
fig. 2), it is plain that P- 4 is rather smaller compared

(pi. xxix.

with M.

1+M.

2 than even in his C. vetulus.

Burmeister himself gives

P^ =

Plata, p. 407) the proportions as
8, M. 1+M. 2
Lund gives no figure of the dentition of this
13, or as 100 to 1 62.
species proposed by him.

(Reise durch

La

=

Thus altogether I think we should provisionally identify, as
Burmeister was at first inclined to do, these two species of Lund,
and they may turn out to be, as Burmeister believes Lund's C. vetulus
The coloured plate
to be, identical with the C. azarce of Wied.
given by Lund might certainly stand for a pale example of C. azarce,
and it is higher on its legs than the C. vetulus of Burmeister or the
Fig. 4.

Surfaces of molar teeth of
Canis parvidens (right side).

Lower jaw of Cams parvidctia
(right side).

British-Museum skin. The form called C. vetulus by Burmeister
must not be so called any longer, and it therefore needs a distinct
I propose to call the British-lVIuseum skin and skull
designation.
44. 3. 7. 3 & 821 a
(as the type of the species or variety)
and for the
C. parvidens, from its most characteristic feature

—

—

;

present I regard the C. vetulus of Burmeister as probably identical
parvidens (figs. 3 & 4).
with my
In 1869, Philippi published a paper (Arch. f. Natur. xxxv. vol. i.

C

pp. 38-51) referring to the publications of his "much honoured
friend" Burmeister. He seeks to know (p. 47) whether the Chilla
(C. azarce of Chili), C. patagonicus, and C.fulvipes are or are not all
the same species ; and in the second place, whether the animal from
Chile (the Chilla) is identical with C. azarce or rather with Burmeister' s C. (jracilis.
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paper Burmeister replied (Arch. f.Natur. xlii. vol. i. p. 116),
blaming Philippi for uon-atteutioii to his figures, lie
expresses his opinion that the animal from Chile, which Philippi
speaks of as the Chilla, is his G. ijrucilis.
In his work on the
Argentine Zoology, vol. in. p. 150, he uses a note of interrogation
about it.
Such is the literature of tiie subject, so far as I have been

and

this

after

able to ascertain,

The

up

to the present time.

seem to me to arrange
themselves in two sets, as regards the proportions borne by the
fourth upper premolar to the upper molars. In C. uzarce, C, griscus,
varieties or species hitherto referred to

Fig.

Side view of skull of Caiiis urostictus.

C. ijracUis, C./uluipes, aad C. entrerianus,

and the C. vetulus of Lund,
ranges from 100 and 107 up to 100 and 130.
In C. vetulus of
Burmeister and the British Museum specimen like it (my C. parvidens) it varies from 100 and 155 to 100 and 166. But there is in the
British Museum a very interesting skull ^ extracted from a skin, also
there preserved, which was bought of Claussen from Brazil.
On its
label is a suggestion, made by an unknown author, that it may be the
brasi/iensis of hund (I. c. p. 10, pi. xlii. figs. 1-3), but this it cannot
be.
Lund gives a side view of the skull (probably life-size), which
shows not only a strikingly different configuration, but an extrenily
contrast as to the dimensions of the teeth.
In his species the last

it

C

'

^'o. 10. 1. -^b. 6. i.Uuo

Proc. ZooL.

Sue— Jb90,

c,

out of

skill 11.

.j.

7. 1.
'

No. IX.

9
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is very small, and the two upper molars compared with
But in the specithe fourth upper premolar are only as 122 to lOU.
men at the British Museum now referred to, the upper molars are
very large, hearing to the fourth upper premolar a proportion of KiO
to 100, or just about the proportions exhibited by skulls of C. vetulus

premolar

and Burmeister's figure of the dentition of that

species.

It

cannot

therefore be C. brasiliennis.

Lund's C.
Burmeister

much more

brasilieiisis

(in his

'

Fauna

took

')

resembles C. cancrivorus, as
to be, though later (Archiv f.

it

Fi?. 6.

Surfaces of upper nioliir.-i of
Canis urostictns.

Natur.

ii.

from that

Surfaces of molar leetb of lower
,J!iw of Canis urostictiui.

i. p. 120) he was more inclined to regard it
as distinct
species.
Certainly the aspect of the figure given by Lund

vol.

from any skull oft', cancrivorus I have noticed,
good deal of that seen in the genus
In the proportions of the teeth, however, it is hke G. can-

differs considerably

and

outline reminds one a

its

Cyon.

In four skulls of the last-named species I find the average
length of P. 4 is ] -27 and that of M^l+M. l' is 1-57, or as 100 to 123,
with which Lund's C. brasilieasis almost perfectly agrees.
It is interesting to note that the C. microtis of Sclater (fig.
7,
crivorus.

p.

1

II)'

believe

shows

it

to

its affinity in this

be a distinct species,

respect to C. cancrivorus, although I
being 1-30 and M. 1+M. 2 beiu"-

P^

"

1-65, or as 100 to 12b.

As

for the skin

and skull (1033 e)

C

it is

cannot be

brasiliensis,

to either C. vetulus or

and dentition are
least

a

external

distinct

C fuMcaudus
.

so peculiar that
variety,

mark about
>

in the British

it

P.Z.

possibly
is
8.

a

Museum, which

also destitute of the characters ascribed
it

of Burmeister, while

demands

marked
The most

to be

a species.

its

skull

off as at

distinct

longitudinal black stripe along the

1882, p. 631,pl. xlvii.

1890.J
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propose to distinguish this
and 6).
The colour of the back is grizzled by its black ;iiid white annulated hairs
the limbs and side of the neck are red ; the tail is not

dorsum of the

tail,

on -which account

I

species, or variety, as C. urostictus (figs. 5

;

Fig. 8.

Surfaces of molar teeth of upper jaw
of CanU iiik-rotiti (riglit side).

iSurfaues

ul'

molar teeth of

Caiiis mirrotis (lower jawj.

black at the ti]), though there are many black hr.irs there.
There
a deep black line along the middle two fifths of the dorsum of the

is

tail,

centimeters.

Length from point of snout

to root of tail

of tail
of foot
of ear
,,
Basion to ovalion

„
„

.

.

67'o
22-()

13-0
5'2
2'1

Basion to sphenoideum
Sphenoideum to gnathion
Length of palate

2*9

Breadth of palate

2*8

„
,,

brain-case (at squamo.^als)

zygomata

7'2
5*0

4'0
5*8

I'-i

-3

P- ^

•«

»

^Ll

-^5

„

1^
^1

-y

Length of

»

-Sli

SOUTH-AMEriCAN CANIDiE.

1S90.]

Length of

„

Length of

centimeters.

M^

Breadth of

113

-62

P^

-5

MJ

1-0

^

-8

p. l

-2

f72

-50

pTs
Pr4
M.

-o.")

-G')

l-Of)

I

iTs

-S

SO

-4

Breadth of mTT

-So

m72
mTs

-55

,,

„

The

species of Ca7iis previously referred to seem to arrange

selves in three sets

(1)

-4

Forms

allied

which

to,

P. 4

is

Forms

and

probably varieties

C.

of,

relatively large, averaging, as

M.1+M.2, 100
(2)

them-

:

azarre,

in

compared with

to 118.

allied to C. cancrivorus, in

which 1^4

is

rather small,

averaging 100 to 125.
Forms
allied to C. parvidens (C. vetu/us of Burmeister, but
(3)
not of Lund), in which
is extremely small, averaging

P^

100

to KJO.

If these views are not mistaken, the species and varieties will
stand thus :
I.

0. cancrivorus.

Variety (a)

n.

:

C. microtis.

in. C. azarce.

Brazil.
b}'asiliensis.

Brazil.

Brazil.

Brazil to Tierra del Fuego.

Variety (a)
(/j)

:

:

fulvipes (dark).

Chiloe.

(jriseus

Shores of the Straits of

(pale).

Magellan,
(c): patagonicus

(ring-tailed).

Shores

of the

Straits of Magellan.

{d)
(e)

:

:

entrerianus (dark).

Entre Rios.

Meudoza.

(/racilis (pale).

Brazil.
(/): Lund's vetulus (pale).
\g): Lund's /2/Z2;/caMf/MS (bright-tailed).

Brazil.

IV. C. parvidens, mihi (very small £ii).
Brazil.
Variety («)
Burmeister's vetulus (pale-tailed).

Lagoa

:

Santa.
{b): Burmeister's

fulvicaudus

(bright-tailed).

Lagoa Santa.
V. C. urostictus, mihi (black stripe on

tail).

Brazil.

MR.
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Revision of the Genera of Scorpions of the Family
Buthidce, with Descriptions of some South-African
Species.

By

R.

I.

Pocock, of the British

Museum

(Nat. Hist.).
(Plates

XIH. & XIV.)

[Keceived

In 1876, when Ur.
pions, he divided

tlie

March

15, 1890.]

Tliorell revised the classification of the ScorButhidre, or Androctonoid(e, as he called them,
the Androctonini for those genera possessing

—

two subfamilies
on the immovable digit of the chelicerse, and the
It is
Centrurini for those with one tooth in this position, or none.

into

two

inferior teeth

upon the reasons wliich liave led me to the
conclusion that this division into subfamilies did not, at the time it
was proposed, represent accurately the state of our knowledge of the
for doubtless, at the preaffiniiies of the genera composing them
sent mom.ent, in view of the number of new forms that have been
brought to light since 1876, Dr. Tliorell wouki be the first to abandon
his classification.
It will be sufificieut here to state that an examination of the rich material of Buthidce contained in the British Museum
has convinced me that the members of this family are too closely
related to allow of its subdivision into groups of greater value than

needless here to enter

;

is

usually accorded to genera.

Again, with regard to the foundation of genera, I find that it is
impossible to follow Dr. Thorell in the reliance that he placed upon
The genera, however, based upon the armature
the form of the tail.
of the digits of the chelse appear to me to deserve recognition ; but
since the form of the tail varies with sex so enormously in many
genera, I have decided not to retain Phassus, Ithopalurus, and Babi/cuj'us, which were based upon a character merely, to my mind, of
specific importance.
And, lastly, in accordance with what appears to me to be the best
working system of nomenclature, I have thought it advisable, at the
risk of some slight and, let us hope, temporary inconvenience, to alter
the names of two of Dr. Thorell's genera and to substitute a new
In each case
term for one of the genera proposed by Dr. Karsch.
reasons are given for the change.
In the accompany ing synopsis the genera have been classed under
three headings. The first heading, containing Uroplectes and Lepreiis,
is unquestionably a natural group
the same may be said of the second
if a possible exception be made of the remarkable form Biitheoius ;
but I am very doubtful if the third section, namely Buthus, can
rightly be considered as such.
Undoubtedly all the forms contained under it agree in possessing the two inferior teeth on the
immovable digit of the chelicerse, but there appears to be no reason
why such a character should not have arisen independently in two
instances, and thus fail to be a sign of athnity between them,
And,

—

:

p.z.s 1890,

PI.

xm.

SOUTH AFRICAN BUTHIDZl
Md-ud

Hor-nieai. -FisKer.

del

e

f

litK

Imp Camb.

Sci In
.

si

Co

^
4TUPf

P.Z.S,1890P].XIV.

SOUTH AFRICAN BUTHID^
Miud Horman

FisKer. delet IilK

Imp Camb,

Sci.lnsl Co.

vo^

115

OF THE FAMIL\ BUTHID^.

1890.]

indeed, there are some grounds for thinking that this may have taken
for the former
place in the ease of Grosphus and of Rhoptrunis
appears to connect Leprous with Buthus, and the latter Isometrus
;

W\t\\Buthns
or, in other words, Buthus appears to have arisen from
Lepreus by way of Grosphus and from Isometrus by way of EhopAnd if anyone likes
trurus, that is from two independent sources.
difficult
to see how the idea
is
place,
it
to believe that this has t^ken
hy])othesis,
alternative
an
course
Of
wrong.
can be shown to be
namely, that Grosphus is the ancestor of both Buthus and Lepreus,
but in that case it is hard to see why Lepreus
at once suggests itself
should have lost the two mandibular teetii. which must surely be of
Moreover, when we reflect
considerable service in the battle for life.
(including proScorpionidoe
that Lepreus agrees with almost all the
teeth, it is
of
tliese
absence
the
visionallv Vejovis and Bothriuriis) in
transmitted
has
which
been
character
not
a
hard to believe that it is
In that case
to Lepreus from some unknown member of this family.
we must, it seems to me, account for the resemblance between Grosphus
;

;

and Lepreus on the hypothesis that the latter is the ancestor of the
former, unless, indeed', we consider that it is the result of what, for
However, from
want of a better term, may be called accident.
presents
obstacle
some
approached,
whichever side the question be
present
at
genera
is
the
of
affinities
the
of
itself which our knowledge
too limited to surmount." For a variety of reasons, however, it seems
to me to be perhaps well to regard provisionally Lepreus and Uroplectes as derived from Grosphus; for undonbtedl}' in most respects
these two genera dej)art widely from a plan which is common to all
With the exception of these two and of Butheolus, a
the others.
genus hard to locate, the accompanying pedigree (see p. 128) appears
to me to represent fairly well the mutual relationship of the genera

But it must be regarded as merely
and subgenera here recognized.
and in no way as expressing a final opinion.
Considering the Scorpionidse as a whole and the Buthidse as a
whole, and noting what characters are common to both and what are

tentative

the average cha~racters of the least specialized of the genera of
Buthidae, we are able to form some opinion as to the characters of
the immediate ancestor of the Buthidae, or, in other words, to discover
the common plan from which all the modifications of the various
genera can be derived.
By this means it may be inferred that in this hypothetical ancesthe movable digit of the chelitral form the sternum was triangular
cerfe was furnished with three teetli above and two below (not counting
the terminal fang), the immovable with a single row of teeth ; the^
arniature of the digits of the chelce was composed of a number of
;

oblique, parallel, slightly overlapping rows of denticles ; there were two
median eyes, and threelateral eyes on each side the cephalothorax
was granular, but not carinate ; the tergites were granular and fur;

nished with a median keel, the last, in addition, bearing two lateral
keels ; the sternites were smooth and anteriorly bisulcate, the last
only being furnished with two or four keels ; the tail was keeled
throughout, and there was probably a spine beneath the aculeus

MR.
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of the two posterior legs were armed with a spur ; the
were all alike ; the stigmata were sHt-like.
Tliis diagnosis agrees more nearly with the plan of Isorr.etrus
than with that of any other genus, notwithstanding that there

the

tibiae

pectiiial teeth

Isometrus a single lower tooth on the immovable digit of the
Isometrus is cosmopolitan, and in Australia, Africa, and
chelicerse.
America it appears to have given rise to three distinct genera. In
Australia Tsometroides has sprung up through the loss of the spine
beneath the aculeus and by the acquisition of coarse punctulation on
in America Centnirus
the under surface of tlie fifth caudal segment
originated by the development of short rows of teeth connecting the
in Africa
extieniities of the median rows of the digits of the chelae
Buthus arose when a second inferior tooth appeared behind the first
Beyond this stage Rhoptruori the immovable digit of the chehcerse.
but Grosplms has lost a distinct spine beneath the
rus has not ])assed
aculeus, and in the female the basal pectinal tooth has become dilated.
Parahutlius can be derived from Grosphushy a slight modification in
the arrangement of tlie denticles on the cbelse, by the loss of the
enlarged pectinal tooth (perhaps through its fusion with the shaft of
whether
the pecten), and by an increase in the strength of the tail
Buihiis (s. s.) has been derived by the development of lateral tergal
but that
keels from Parabuthus or Grospltus it is not easy to say
Prionnrus has been developed from Buthus by an alteration in the
form of the tail will probably not be disputed.
Lepreus resembles GrospJius in possessing an enlarged basal pecbut whether this genus has been derived
tinal tooth in the female
the
of the two lower teeth, and by a modifiGrosplius
by
loss
from
But
cation in the armature oi the chelse, cannot as yet be settled.
inasmuch as the arrangement of the denticles on the chelae more
nearly approaches in Lepreus than it does in Uroplectes what is met
with in Grospjlius or Isometrus, I consider that Uroplectes is a
descendant of Lepreus.
Butheolus is isolated, and may have been derived from either
is in

;

;

;

;

:

;

Buthus or Lsometrus.
Before proceeding to a consideration of the genera, it will be well
the armature of the digits of the chelae and the
])robable origin of the various modifications that are presented.
Generally sjieaking, the dentition throughout the family may be
described as consisting of a number of obhque, overlapping, parallel
rows of fine close-set denticles. On each side of this median series
there is a row of larger, more widely separated teeth, and the questo discuss shortly

these lateral teeth is whether
thev have been derived from the median rows or have arisen indepenHowever, after examining many genera and species
dently of them.
of Scorpionidce as well as of Buthidce I am strongly inclined to
believe that the lateral teeth have been derived from the median
series, and that originally the armature of the chelae consisted solely
of a number of oblique, overlapping, parallel rows of close-set denticles, and that perhaps one or two terminal denticles of each row were
From this relatively simple disposition of
larger than the rest.
tion to be decided in connection with
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the arrangements met with throughout the family are
The first modification that presents itself results
from" the assumption of an obliquely transverse position by the posThus arises the
terior tooth or two posterior teeth of each row.

denticles, all

easily derivable.

" external series"

of Dr. Thorell.

The

internal

series

results, I

from the separation of the anterior tooth of each series from
this separation is sometimes carried to such an extent
the rest
that all connection between the tooth and the series from which it

believe,

;

arose

is lost.

If this view as to the original disposition of the denticles is correct,
the arrangement seen in some species of Isometrus is that which

Thus in, e. g., I.messor^ the
to the primitive plan.
anterior tooth of each series is enlarged, but not isolated, and the
posterior tooth has altered its position, so that with that which prein /. insiffnis the anterior
cedes it it forms a transversely set pair
tooth, although still in the same straight line with the rest of the

comes nearest

:

series, is separated

by a measurable interval from

it,

and

in

Lepreus

fscheri the anterior tooth has shifted so much forwards that it is on
a level with the anterior end of the row in front of the one from which
it

originated.

Genus Lepreus, Thorell.
(Plate

XIV.

figs.

2-4.)

Lepreus, Thorell, Etudes Scorpiol. p. 8.

Hab. S. Africa.
The external
Immovable digit of chelicerae unarmed beneath.
series of teeth on the chela? is formed by the bending outwards in a
direction nearly at right angles to the axis of the digit of the two or
the internal series
three posterior terminal teeth of the median rows
by the separation (greater or less, as the case may be) of the anterior
;

terminal tooth.
The cephalothorax is not distinctly keeled ; the tergites always
have one median keel, and in a few cases two lateral short keels the
caudal keels may be well developed or absent, and there may or may
not be a spine beneath the aculeus.
The tibiaj of the two posterior legs are spurred. The basal pectinal
tooth in the female is (? always) enlarged.
In the arrangements of the denticles on the chelos the species of
this genus vary considerably. Thus in L.Jischeri, var. nigrimanus, all
the teeth of the internal series have moved so far forwards that each
is on a level with the anterior extremities of the row distal to the one
from which it originated. Whereas, in specimens of i. occidentalism at
;

the proximal end of the digit each of the separated teeth is about
equidistant from the anterior end of its original series and from the
corresponding end of the series distal to this last ; but in the middle
and distal half of the digit each tooth moves forward and approaches
close to the anterior extremity of the series distal to the one to which
^ I have no object in selecting
comes to hand.

this species

;

it

happens to be the

first

that
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moreover quite at the distal end of the digit, the secondary
median rows becomes enlarged, slightly sepa-

apical tooth of the
rated,

and constitutes with the

set pair.

met with

Thus

in this species

in Uroplectes

original apical tooth a transversely

we

clearly see

Genus Uroplectes,

Peters.

(Plate XIII. figs. 3-5, and Plate
Uroiilectes, Peters,

XIV.

fig. 5.)

Monatsb. Ak. Wiss. Berl. 1862, p. 512

ornahis, Peters.
Tityns, Thoreli, Etudes Scorpiol. p. 8 (1876)
1836.

Hah.

how the arrangement

has been brought about.

;

— type

not Tityus, C. Koch,

S. Africa.

This genus is closely allied to the preceding and can only be distinguished from it by the arrangement of the denticles on the chela\
The denticles of the external series are the same in the two genera,
but the internal series is composed, in Uroplectes, of a series of pairs
of teeth.
These appear to have arisen, as, indeed, thej have arisen
to a less extent in L. occidentalis, by the separation of the apical
tooth of each median row and by its subsequent approximation to
the enlarged and slightly separated tooth which forms the secondarv
anterior end of the series distal to the one from which the external
tooth of each pair originated.
It thus comes about that in this
genus the internal series appears to have been formed, as has the
external series, merely by the outward bending of the anterior termination of the median rows.
Both Uroplectes and Lepreus are found in S. Africa, and I think
there is very little doubt that ultimately, owing to the discovery of
intermediate forms, all the species will have to be united into one
genus Uroplectes.
The genus Tityus was established in 1836 by C. Koch upon a S.American species named Scorpio haliiensis by Perty.
Clearly, then, bahiensis is the type of the genus Tityus
but since
this species is referable to Isometrus of Ehreuberg, a name which
antedates Tityus, and since a generic name should never be transferred
from its type, it follows that Tityus must be a synonym of Isometrus.
In years subsequent to 1836 and especially in 1845 (Die Arachni;

den, xi.) C.

Koch

referred

many more

species to his Tityus.

One

of

was selected by Dr. Thoreli as
the type of his Tityus; but since this form diifers radically from
T. bahiensis, it is clear that Dr. Thoreirs Tityus is not equivalent
to Tityus as C. Koch originally applied the name.
And since this
transference of a generic name from one typical species to another i
these, a S. -African form, T. lineatus,

I am a-ware that in tlie Ann. Nat. Hist. 1888, vol. ii. p. 245, ia connection
with th ; names Scarpio, Hetci-Oiiutri's, and Palciuuiau^, I was the advocate of
another system. But furtlier reflection and wider experience has led me to
change the view there set fortli consequently I now think that palmaii'sia and
must always be tlie typical species oi Hcterometrus. and that \i pal,i<ofi'g be congeneric with africanus, then Heteroutetruit •ai'asihe synonymous with Scorpio, and
that in no ca.se am the generic name Hetcrinnctrus be transferred from its type
patmattis to the second species spinifcr, which is consequently a Palamnaus.
'

:

is,

in
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my

opinion, very

much

to be deprecated, I

synonyms o( Isometrus, and have taken
the species which Thorell called TiUjiis.

to the

have added Tityus

Peters's

name Uroplectes

This, however, J. have
done on the authority of Dr. Karsch, who in a footnote to his table
of o-enera says that Uroplectes is synonymous with Tityus in Dr.
Presumably this statement is made
Thorell's sense of the word.
of Uroplectes, namely U. ornatus.
tyj)e
of
the
examination
after an
If this, however, be not so, it will be well to bear in mind that there
is nothino- in Peters's diagnosis of ornatus to show that the species is

for

not referable to Lepreus.

In

tliat

case Lepreus will have to rank as

and a new generic name

will have to be
of Uroplectes,
Uroplectes,
unless the
under
included
here
established (or tlie species
Lepreus
and
the
species
of
all
considering
of
be
adopted
alternative
Uroplectes as referable to one genus Uroplectes'.

a

synonym

Genus Isometrus, Ehrb.
Isometrus, Ehrenberg, Symb. Phys. (Scor[)iones), p. .>, pi. i. fig. 3
niaculatvs (Dc Geer).
(ISO'J)
type _/ilH7n
Tityus, C. Koch, Die .\rach. lii. p. 33( 1^36)— type ba7iiensis{PeTty).

=

Pilumnus, id. Arach. Syst. p. 38 (1837) (nom. prceocc).
Lychas,\d. Die Arach.xii. p. 1 {]^-\f))—iy\)e maculatiis (De Geer).
Atreus,i3tex\. Apt. iii. p. 52 (1844) (in part), not of C. Koch, 1837,
Centrurus, Peters, Monatsb. Ak. Wiss. Berlin, 1862, p. 512 (in
part)

Isometrus, Thorell, Etudes Scorpiol. p. 9 (1S7C) (and subsequent
authors).
Phassus, id. ibid.
Androcottus, Karsch, Mitth. Miinch. ent. Ver. p. 1 1 (18/9).

Hab. Tropical
Inferior

countries.

border of the

immovable

digit of the chelicerse

armed

with a single tooth.
external series of teeth on the digits of the chelse formed by
the assumption of a more or less transverse position of the posterior
the internal
one or two enlarged teeth of the median rows
separation
and
of the
enlargement
by
the
formed
teeth
of
series

The

;

anterior tooth of each of the median rows but this separation is
In most of the Old- World species
never carried to any great extent.
but in the larger
the median rows scarcely overlap each other
American forms, such as I. androcotloides, the rows overlap to
;

;

such a degree that the anterior extremity of any one reaches the
middle of the row in front of it.
The cephalothorax is usually without well-developed keels the
tergites are nearly always provided only with a median keel ; the
tail is, as a rule, keeled above and below, and the vesicle is nearly
always provided with a strong spine beneath the aculeus.
The sexes generally differ considerably and in a variety of ways
thus the male of/, messor and of 7. maculatus has long chelse with
I. tricarinatus has short chelse with
slender hands and a long tail
(varius) has a thick hand
mucronatus
tail
/.
long
and
a
hands
thick
;

:

;

;

1
I have refrained from definitely uniting the two genera, because pilosus
the type of Lepreus, is unknown to me.
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with the digits widely separated at the base, but with the tail almost
unchanged I. americanvs has a tliick hand with fingers widely separated at the base, and with the tail enormously dilated towards its
The basal tooth of the pectines is never enlarged but in
distal end.
the female of several of the American forms, such as I. americnnus,
I. androcoftoides, and I. insignis, there is, at the base of the pectcn, a
distinct rounded lobe projecting over the basal tooth.
Isometriis, so far as geographical distribution is concerned, appears
to be the dominant genus of the family, and, as might be expected
;

;

from

its

wide range,

it

varies greatly in structure.

Yet

in the

sum

appears to come nearest to the ancestral form ;
for from it by slight modifications most of the genera of the family
Thus in Australia it appears to have given rise to
can be derived.
Isometroides, in America to Centrurus, in Africa to Butheolus and
Rhoptrurus, the latter genus leading on towards Buthus.
Keasons have already been given for regarding the genus Phassiis
as synonymous with Isometrus, on the ground that it was based
upon a character belonging to the male of a certain species of this
of

its

characters

it

^

last-named genus.
With regard to Androcottus it may be said that there is nothing
in the diagnosis to warrant the separation of the type as a genus
The fusion of the inferior keels on the
distinct from Isometrus.
second, third, and fourth caudal segments, the character upon which
it. was founded, exists, although apparently to a slightly less extent,
in /. androcottoides, and varies considerably within the limits of the
species.

Genus Isometroides, Keys.
Isometroides,
pi.

ii.

figs.

Hab.

A

3&4

Keyserling,

Arachn. Austral., Scorpiones,

p.

16,

(188.i).

Australia.

allied to Isometrus, differing, in fact, only in the
the vesicle being very slender and without a spine
beueath the aculeus, and the fifth caudal segment being deeply punc-

genus closely

form of the

tail,

tured and without keels on its under surface.
Two species only have been made known, both being figured and
Of one of these speces, 7. vesms,
described in the above-cited work.
specimen, from Port Lincoln.
single
the British Museum possesses a

Genus Centrurus.
Centrurus (Hemp, and Ehrb.), Thorell, Etudes Scorp.
Rhopalurus, id. ibid.

p. 9.

Had. America.
from Isometrus only in the armature of the
between the large lateral teeth on each
side being occupied by a small row of smaller teeth arranged slightly
obliquely, although, roughly speaking, parallel to the long axis of
This genus

differs

digits of the chete, the space

the digit.
1

Ann. Nat. Hist.

(6)

iii.

p.

55 (1889).
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i» common in America, and appears to have been
from the Am3ricaii species of Isometrus since all the
specimens of Centrurus that I have examined agree witli all the
American species of Isometrus, and differ from all the Buthidae of
the Old World \ in possessing no spur at the extremity of the tibial
segments in the last two pairs of legs.
The male may generally be recognized by having a much longer
1 look upon Ithopalurus as synonymous with
tail than the female.
Centrurus for the same reasons that have led me to consider Phassus
as a synonym of Isometrus. The type of the genus, R. laticaiida,
of which the Museum possesses examples of both sexes from Brazil
and Colombia, does not appear to me to be other than a well-marked
s|)ecies of Centrurus, standing in ahnost exactly the same relation to
So that if I.
C. biaculeatus as /. americanus to /. androcottoides.

The geuus

derived

;

will hardly be disputed, with I. androlaticauda be congeneric with C. biaculeatus.

americanus be congeneric, as

must

cottoides, then

li.

Genus Butheolus, Simon.
Orthodactylus, Karsch, Berl. ent. Zeits. xxv. p. DO (1881) (nom.
jirseocc.)

'.

Butheolus, Simon, Ann.

INIus.

Genov.

xviii. p.

258 (1882).

Ilah. ^lediterranean district of Palsearctic Region.

a genus of very doubtful affinities and is correspondingly
inasmuch as it appears to partake of the characters
In his diagnosis of it M.
o( Isometrus, Iso/netroides, and Buihus.
Simon says that the inferior border of both the movable and immovable digits of the chelicerse are furnished with only one tooth; buc
this is by no means always tiie case, for in one of the specimens of

This
hard to

is

locate,

in the National Museum there are the normal
number, namely, two teeth on this edge in the movable digit and also,
which is a significant fact, two teeth on the corresponding edge
Tliis, although probably an
in the immovable digit, as in Buthus.
abnormal development, serves to lessen considerably the hiatus between
Isometrus and Buthus, and to diminish the systematic value tliat
has been placed upon the jiresence or absence of these teeth. The
features in which this genus resembles Isometroides, namely the
slender and unarmed vesicle, the punctured keelless fifth caudal
segment, and the feeble chelae, are, considering the distribution of
the two, in all probability not due to affinity between the genera,
Isometroides is
but have arisen independently in the two localities.

S. melanurus preserved
*

much more nearly related to Isometrus than is Butheolus the latter
may be distinguished fromboth by the form of thecephalothorax, which
is much sloped in front of the eyes and has a convex anterior border.
;

The arrangement of denticles on the digits of the chelae is very
in the proximal half of the digit the median
simple in B. melanurus ^
;

^

With the

exception of

/.

assamensis, melanophysa,

and the cosmopolitan

/. iiiaculafus.
^

(=

Vide Sim(jii, Vci-h. z.-b. Ges. Wieu, xsxix. 188'J, p. iiSd
Kessler, Truitui Kusskago Eutumol. viii. (1876_), p. 1(5,
6ihiijiduri, L. Kocij, &,f.).

pi.

i.

iigs.

l-.j
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which only
the distal half divides into a number ofobhque short rows; the
internal series consists of enlarged teeth set singly and at a distance
from the series from which they arose the external teeth of the
external series are also arranged in a single row, the individual teeth
being close to the median series and alternating with, but not forming
denticles are arranged in a long simple longitudinal series,
in

:

a transverse line with, those of the internal series.

The genus

is

further remarkable for the great size of the

tail.

Genus Buthus, Leach.
Buthus (Leach), Thorell, Etudes

Scorpiol. p. 8

— type

europceus

(Linn.).

This genus is unknown in America and Australia, but, including
the subgenera here admitted, is widely distributed elsewhere,
being especially abundant in Africa and the ^lediterranean district.

all

(Plate

Subgenus Rhoptrurus, Karscb.
XIH. figs. 1, 2, and Plate XIV. fig.

1.)

Odonturus, Karsch, Sitz. Ges. nat. Fr. 187!', p. 1 19 (noni. prseocc).
Rhoptrurus, id., Berl. ent. Zeits. xxx. p. 77 (188<)).
Babijcurus,

id. ibid.

Ilab. S. Africa, Madagascar.
^lovable digit of chelicerae with two teeth on the inferior border.
In the digits of the chela; the posterior ends of the median rows of
denticles are not enlarged, but are bent outwards, thus coustitviting
the internal series is formed by the enlarged
the external series
and slightly separated anterior tooth of each median row. The
cephalothorax is not keeled
the tergites have one median keel.
The tail is powerful or moderate, strongly keeled or almost without
keels
there is a spine beneath the aculeus.
;

;

:

The
The

pectinal teeth are

all alike.

many ways, as in Isomef.rits thus the S
of R. kirJiii has a widened tail, a widened hand, and a space between
the base of the digits in R. baronii the pectines of the cJ are much
larger than in the $
Of all the subgenera o^ Buthus this one comes nearest to Isometrus,
sexes

may

differ in

;

;

.

uniting Isovietrus with I'arabuthus.
Fiom Isometrus it may be
distinguished by tiie dentition of the chelicerae, and from Farabuthus
by the spine beneath the sting, the much less strongly dentate or

granular tail, and by the arrangement of the denticles on the digits
&
of the chelse.
The gQWXXi Babycurus vislS, separated from Rhoptrurus
on the strength of the greater slenderness of the tail
but since
this is merely a sexual character belonging to the female, the genus
;

caimot well be retained.
This genus contains the following species
R. dentatus, Karsch (under Odonturus), Sitz. Ges. nat. Fr.
Berlin, 1879, p. 119 ; Mombas.
R. biittneri, id. (under Babycurus), Berl. eut. Zeits. xxx. p. 7S,
pi. iii. fig. 1 (1886)
Gaboon.
R. centrurimorphus, id. ibid. fig. 2
Madagascar and the three
species described below (pp. 137-141).
:

;

;

;

OF THE FAMILY BUTHID.E.

1890.]

123

Subgenus Grosphus, Simon.
Grosphus, Simon, Ann. Soc. Ent. Fr. (5) x. p. 378 (1880).
Sab. Madagascar.
This genus was established upon certain characters observed in
These
the tvpe specimen of Andr. madagascariensis, Gerrais.
charcters were (1) a single tooth on the inferior border of the movable
digit of the chelicerse, and (2) the enlargement of the basal pectinal
At the time M. Simon probably was not aware that the
tooth.
latter character is sexual and, consequently, by itself, is not of
The first character, certainly, if proved to be
generic importance.
constant in a number of individuals, would be unquestionably of
but the fact that this very character has been noticed
generic value
as an abnormality in Butheolus, and, moreover, that three other
obviously very closely allied to madagascariensis, and
species
inhabiting the same area, present the normal armature of this segment
of the chelicerse, have led me to conclude that the absence of the
But since these
second tooth is merely an individual variation.
species, with madagascariensis, appear to me to constitute a natural
and, at all events, subgenerically distinct group, I have retained the
name Grosphus for them and have made the necessary alterations in
the definition of the subgenus.
It may be characterized as follows
Inferior
Denticles on the digits of the chelae as in Ithoptrurus.
border of the movable digit of the chelicerc© with one or two teeth.
Tergites
Basal pectinal tooth in 2 the largest of the series.
cephalothorax without keels.
with a median keel
with or
not strongly and granularly keeled
Tail moderate
without a spine beneath the aculeus.
As Rhoptrurus appears to connect Isometrus and Parabuthus, so
It differs from
does Grosphus connect Lepreus with Parabuthus.
Lepreus in the armature of the chelicerse and in the disposition of
the internal series of teeth on the digits of the chelae, but appears
to be allied to it in having an enlarged basal pectinal tooth. Whether
or not this last character is a sign of affinity between the two it
seems to me impossible at present to say.
The following are the species I refer to this subgenus :—
G. madagascariensis, Gervais (under Androctonus), Arch. Mus.
Simon, Ann. Soc. Ent. Fr. (.5)
iv. p. 213, pi. xi. figs. 1-3 (1S39)
;

'

:

;

;

;

;

377(1880).
G. limbatus, Pocock (under Buthus), Ann. Nat. Hist.
346(1889).

X. p.

p.

(6),

iii.

G. piceus, id. t. c. p. 349.
G. lobidens, id. t. c. p. 461.
All are from Madagascar.
3
'

Buthus

linibatus, B.jjicctis,

id. t. e. p. 4(3 1.

Pocock, Auu. X. H. (6)

iii.

p.

o46

B.

lobidens,

MK.
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Subgenus Parabuthus, nov.
Frionurus, Elirenberg (in part)

;

Karsch

Symb. Phys.

Tyjie, P. liosoma (Ehrb.),

(in part).

no. 10,

Hab. Ethiopian Region.
Ehrenberg included in his group Prionurus a

})1. ii.

species

^'^.

(i.

named liosoma

which departs sufficiently widely from the type P. fimestus to be
worthy of special recognition. Dr. Karsch was the first to point
but in attempting to establish a separate genus of
out this fact
was
to be the type, this author appears to me to have
which liosoma
In the first place, since Thorell
fallen into error in two particulars.
had restricted Androcionus to those Scorpions which were termed
Prionurus by Ehrenberg a jiroceeding justifiable on the grounds
that no type had been named for Androctonus and that a genus
must supersede its subgenus it is clear that the type of Prionuj-us,
iiamely futiestus, is also the type of Androctonus and that Prionurus
;

—

—

But
must, in that case, be regarded as a synonym of Androcionus.
Dr. Karsch, wishing to preserve the term Frionurus, selected as the
type Ehrenberg's species /zoso?rta, on the understanding that liosoma
is generically, or at all events subgenerically, distinct from funestus.
But, as stated above, it seems to me to be absolutely essential to
select as the tyjie of a genus the species which is the first referred
to it by the author— unless any other be specially mentioned by him
and never to transfer this generic term from this species
as typical
and its allies to anotlier, which differs from the type in generic
characters, although this other was referred originally to the same
Consequently I hold t\i^.t fuiiestus is the type of Prionurus,
genus.
and that the transference of the name to liosoma can only lead to

—

confusion.

necessary to create a new subgeneric
since the group appears to me to be
both in important characters and in
natural
one,
agreeing
])erfectly
a
geographical distribution.
But the group as characterized by Dr. Karsch cannot stand,
inasmuch as it was based upon a character the presence of a median
which may or may not
lateral keel on the fourth caudal segment
e.\ist within the limits of a single species, and is valueless for generic
Moreover, as thus defined the genus is quite an undistinction.
natural group, inasmuch as it includes forms, such as e. g. liosoma and
pclopponensis {ffibOosus), wliich are widely separated from each other,
and in addition coiiijjletely severs pelopponensis from its nearest
I

have therefore found

name

for liosoma

and

it

its allies,

—
—

allies

europceus, leptocheles, &c.

The subgenus may

be characterized thus
On the digits of the chelae the external series of teeth are formed
by the enlargement and partial assumption of a lateral position of
the internal series by
the two posterior teeth of the median rows
the enlargement and separation of the anterior tooth of each median
:

;

The cephalothorax is not costate, and the tergites are
row.
The tail is powerful and strongly
lurnished with only a median keel.
keeled, but there is a marked tendency to obliteration on tlie part of
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the inferior keels on the posterior segments
the vesicle and aculeus
is no spine beneath the aculeus.
The pectines are armed with many teeth, which are all alike in
;

are large and there

both sexes and the sternum is reduced to a minimum, being smaller
than in any of the genera liitherto considered.
The males have a wider hand than the females and the females
of most of the species may be recognized by the possession of a
remarkable internal lobate dilatation of the base of the pectines.
This dilatation, although it appears to belong to the shaft of the
pecten, results, I am now inclined to think, from the fusion of the
enlarged basal tooth with the sclerite that supported it. If this be so,
the character can be directly derived from what is seen in Grosphus,
where the tooth is enlarged but still free, and it unmistakably
points to Grosphus as the ancestor of Parabuthus.
The Museum possesses examples of the following representatives
of tliis subgenus
P. liusoma, Ehrb. Symb. Phys. no. 10.
P. villosus, Peters, Monatsb. Ak. Wiss. Berlin, 1862, p. 26
Thorell, Etudes Scorpiol. p. 29.
P. planicauda ', Pocock, Ann. Nat. Hist. (6) iii. p. 344 (1889).
P. brevimanus, Thorell, op. cit. p. 36.
P.fulvipes, Simon, Ann. Soc. Ent. Fr. vii. p. 378 (1888).
;

;

:

Subgenus Buthus,

s. s.

—

Buthus, Leach, Trans. Linn. Soc. xi. p. 391 (1815) type
occitanus {^=-europceus, Linn.).
Androctonus (Leiunts), Hempr. & Ehrb. Verb. nat. Fr. Berlin, i.
type tunetatms (=europceus, Linn.).
p. 352 (1829)

—

Hub. The Old World, except Australia.

The denticles on the digits of the chela very much resemble in
arrangement those of Parabuthus but in the majority of cases the
teeth of the internal series appear to have taken up a more forward
position, so that they alternate with the teeth of the external series
and do not form with them oblique short rows.
The cepbalothorax is (? always) furnished with symmetrically placed
granular keels, and the tergites with at least three granular keels.
there is no spine beneath the
The tail is moderately powerful
aculeus, and the upper sides of the fifth caudal segment are rounded
and not compressed and carinate.
The pectines are long, all the teeth are alike, and there are no
;

;

noticeable sexual variations in these organs. The ' manus of the male
may be wider than in the female and the dactyli may be more lobate
'

and sinuate, but generally speaking the sexes are hard to recognize.
This subgenus contains more s|)ecies tiiaii any other genus or subgenus of the family. These s])ccies are found principally in the
countries bordering the Mediterranean
but from thence they spread
southwards along the west and east coasts of Africa to the Cape of
Good Hope, and eastwards through Persia and Afghanistan to Pekin
;

'

Proc. Zool.

?

=

Soc— 1890,

capcnsis (Ehrb.)
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have been

recorded'.

the species have been, and may be, divided
composed of those in which the fifth
caudal segment is posteriorly excavated above, and has its inferoOf this
lateral keels weakly and uniformly denticulate throughout.
group the Museum possesses examples of the following: B.hottentota
1 acutecarinatus,
(Fabr.), W. Africa; B. tninax, L. Koch, Egypt {
B. socotrensis, Pocock,
Simon) B. eniinii, Pocock, E. Africa
Socotra ; B.jtidaicus, Simon, Syria ; and B. martensii, Karsch, India.
To the second section, comprising those forms in which the fifth caudal

By

tlie

form of the

into two sections.

tail

The

first is

=

;

;

segment is but slightly, if at all, excavated above posteriorly and in
which its inferior keels are irregularly and as a rule strongly
denticulate, are to be referred a great number of species, which seem
to be more highly specialized than those in the first category.

Subgenus Prionurus, Ehrb.
Prionurus, Hempr. & Ehrenb. Verh. nat. Fr. Berlin, i. p. 356
uustra/is, Linn.).
type fmiesius (
Prionurus, Peters, Monatsb. Ak. Wiss. Berlin, 1862, p. 513
type /unestus { ausfralis, Linn.).
Androctonus, Tborell, Etudes Scorpio). type australis (Linn.).
Not Prionurus, Karsch, Berl. ent. Zeitschr. xxx. (1886) p. 77.

=

(1829)

=

—

Hah. N.

Africa and Syria.
subgenus is closely allied to the preceding, and differs
in having the lateral margins of the upper surface of the fifth
Tlie
caudal segment compressed and carinate, instead of rounded.
tail is always strong, sometimes exceedingly powerful.

This
merely

what is to be the name for this group.
In his work on the Scorpions Ehrenberg constituted the genus
Androctonus and without definitely naming a type species divided
The first of these the small-tailed
the genus into two subgenera.
forms he named Leiurus, with the tyjie tunetanus or quinque-sfriatus;
to the second or thick-tailed forms he gave the name Prionurus,
with the type funesius. When Peters revised the group he concluded
that the two sections should constitute genera
consequently he
abolished Androctonus, apparently because it was without a ty])e
species ; made, and rightly, Leiurus a synonym of Buthus, but
preserved Prionurus as a genus in almost the sense in which the
name was used by Ehrenberg. But Dr. Thoreli, recognizing that
the name Androctonus must take precedence of either one or other
of its subgenera and that a type must consequently be fixed upon
for it, decided to upset Peters's arrangement and to substitute
Androctonus for his Prionurus.
But according to the system which has been followed, as far as
possible, throughout this paper
that is, the system of selecting the
first species mentioned under a genus as the type of the genus, wlien
no other is specified the type of Andi-octonus is tunetanus. But
It is not quite clear as to

;

—

—

;

—

—

^

Androctonus varkgatus, Gerv., from

Isometrus.

New

Ireland,

is

iu all probability au
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since this species is also the type of Leiurus it follows that Leiurus,
the subgenus, must give place to Androctonus.
13ut eurupceus, the
tyi)e of Buthus, is recognized as synonymous with tunetanus, and
Buthus antedates Androctonus by 14 years therefore Androclonus
must be a synonym of Buthus. Prionurus can then be used to
include those powerful-tailed species of which australis is the type
:

—^that

is,

in the sense in

be used, and

a.

in

which Ehrenberg presumably meant

the sense in which Peters himself employed

it

to

it.

Synopsis of the Buthidae.
immovable digit of

The

inferior border of the
the cheliceras unanned.

«'.

The lateral -internal
digits of the chelse

series of denticles on the
composed of transversely

Uroplectes, Peters.

set pairs of teeth

Type
i'.

U. ontatun, Peters,

The

lateral-internal series of denticles on the
digits of the chelaj composed of a row of

teeth vridely separated

and

Lepreus, Thor.

set singly

Type L. pUusiui, Thor.
h.

The

inferior border of the immovable digit of
the cheliceras armed with one tooth.
a'. The intervals between the main teeth of the

on the digits of the chela not
occupied by smaller teeth.
portion of cephalotliorax
a?. Ante-ocular
emarginate
horizontal,
with
lightly
anterior border.
«'. With a spine or tubercle beneath the
aculeus
fifth
caudal segment not
coarsely punctured, and normally keeled
Isometkus (Ehrb.), Thordl.
beneath
Type maculatus (De Geer).
6*. Without a spine or tubercle beneath
fifth caudal segment not
tlie aculeus
keeled beneath and adorned with large
Isometroides, Keys.
punctures
Type /. vescus (Karsch).
Ante-ocular portion of cephalothorax
b^.
sloped forwards, with its anterior margin
Butheolu.s, Simon.
convex; tail very powerful
Type B. thalassinus, Simon.
h-. The intervals between the main teeth of the
lateral series on the digits of the chelae
occupied by a single row of smaller teeth
Centkurus (Ehrb.), Peters.
the rest as in Isometrns
lateral series

;

;

;

Type
c.

The

the chelicera)

Type
£'.

C. gracilis (Latr.).

immovable digit of
Buthus, Leach.
armed with two teeth

inferior border of the

IS.

atropmus (Linn.).

Tergites with a single median longitudinal
keel;

cephalothorax without distinct

keels.

All the pectinal teeth alike in both sexes
the segments
tail moderate or powerful
a distinct
moderately strongly keeled
Subgenus Eiioi'THURUS, Karsch.
spine beneath the aculeus
Type E. dcntatus, Karich.
d-. The basal pectinal tooth dilated in the
female tail moderate, not strongly keeled
c^.

;

;

;

;
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without a tubercle

Subgenus Geosphus, Simon.

beneath the aculeus

Type G. madagascariensis

(Gerv.).
basal pectinal tooth in the female like
the rest tail powerful and as a rule
strongly keeled; without a spme or tubercle
beneath the aculeus
Subgenus Parabuthus, n.
Type P. liosoma (Ehrb.).
d^. Tergites with a single median and two lateral
keels
cephalothorax, as a rule, distinctly
keeled.
/'. Fifth caudal segment with rounded superoc^.

The

;

.

;

Subgenus BuTnus

lateral edges

Type B.
g^. Fifth caudal

(s. s.)-

europcstis (Linn.).

segment with compressed
Subgenus Prionurus (Ehrb.).
Type P. australis (Linn.).

cariaate supero-lateral edges

Hypothetical Pedigree of the Buthidse.
FrionurM.

Centrufus.

Vroptectea.

leomttraides.

;
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Descriptions of new or little-knoion Species.

Lepreus carinatus,

sp. n.

(Plate

XIV.

fig. 3.)

Colour (dry specimen) almost uniformly dark ochraceous, the
ocular tubercle and the anterior border of the cephalothorax black.
Cephalothorax thickly and somewhat coarsely granular throughout,
without tiace of keels its anterior border lightly emarginate
the
ocular tubercle deeply and widely cleft, granular in front and behind,
smooth in the middle the post-ocular sulcus deep and T-shaped.
Tergites closely granular throughout, the granulation coarser in the
posterior half ; the first six furnished with a conspicuous median
granular keel ; the fourth, fifth, and sixth, in addition, with traces of
short lateral keels, formed of two or three large granules set in longithe seventh tergite furnished with an anterior median,
tudinal series
granular, subcarinate prominence, and two lateral, long, conspicuously
denticulated keels, which behind almost attain the posterior margin,
and in front are more or less connected by a transverse row of
;

;

;

;

stronger granules.
Sternites the first four smootli, sparsely punctured and bisulcate
the fifth furnished with four obsolete, subgranular keels.
Tail long and nearly parallel-sided ; the first four segments
hollowed above and minutely granular; the first three furnished with
ten keels, the fourth with eight ; the superior keels on the first
four denticulate, with the posterior denticle the largest ; the superior
lateral keel on these same segments also denticulate, but with the
terminal denticle only enlarged on the first and second ; the median
lateral keel is also denticulate, but less strongly than those just
described
it is complete on the first segment, slightly abbreviated in
front on the second, and slightly more abbreviated on tlie third, on
the fourth its position is occupied by a few small granules ; the
inferior keels are strong and denticulated on the first four segments,
but a little less strongly denticulated on the first than on the second,
on the second than on the third, and on the third than on the fourth :
the fifth segment minutely and closely granular and shallowly
excavated above, with no conspicuous posterior depression and no
superior keels, laterally more coarsely granular ; the three inferior
keels strong and complete and evenly denticulated throughout ; the
spaces between these keels furnished with strong granules, which in
the anterior half of the segment are on each side of the middle line
Vesicle of moderate size,
arranged in a definite longitudinal series.
sparsely but distinctly tubercular beneath, without a spine or
enlarged tubercle beneath the aculeus, which is of moderate length
:

—

and gently curved.
Fa/pi distinctly hairy, especially on the brachium, manus, and
humerus finely granular above and below, tubercular in
brachium not
front, the keels normal, distinct and strongly granular
costate, rounded and smooth behind and below, granular above,
granular and tubercular in front; manus rounded, neither cariuate
dactyli short, both
nor granular, slightly wider than the brachium
the armature of the dactyli closely resembling that
slightly sinuate
dactyli

;

;

;

;
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of Parabutliua, the external series being composed of pairs of teeth,
enlarged and set obliquely, the internal series formed of single teeth
only slightly separated from the apices of the median rows, and
constituting with the teeth of the external series oblique, semi-transverse, short rows
the median rows not overlapping.
;

Legs hairy

the first pair almost without granules, the second
slightly granular, the third with granular and subcarinate femur and
granular patella, the fourth with strongly granular and subcarinate
femur and patella tihice of two posterior pairs spurred
coxa
;

;

;

smooth.
Pectines very long, projecting nearly to the end of the trochanter
of the fourth pair of legs ; furnished with from 24-27 similar teeth.
Measurements in millimetres. Total length 34 length and width
of cephalothorax 4
length of tail 22 ; of first two segments 6-5 ;
of fifth segment 4'6; width of first 2-5 ; of fifth 2-1: humerus, length

—

;

:

3'.5,

of brachium 4

;

of " hand -back " 2'8

A

width of brachium

1"5, of

manus

I'Q; length

of movable dactylus 4.
single male specimen in the Museum collection ticketed "
;

S.

Africa, near the tropic of Capricorn."

This species is closely allied to L. pilo.<;us,ThoTe\l (the type of the
genus), to L. lunuli/er, Simon, and to L. planimanus, Karsch.
From L. pilosus it differs in having the inferior caudal keels well
developed and denticulate ; from L. lunulifer it may be recognized
bv its tubercular vesicle, granular legs, and by its subcostate and
subgranular posterior abdominal steruite and from L. ptanimanug
its lateral tergal keels, by the presence of ten keels on
the third caudal segment, and by its narrower hand.
Peters's species Centrurus trilineatus (Mouats. Ak. Wiss. Berlin,
1862, p. 515), from Tette, is too briefly characterized to be identified;
but it probably belongs to this genus and may, indeed, prove to be
synonymous with either of the four species here discussed.
;

by the form of

Leprecs fischeri, Karsch,
XIV.

xigrimanus.

nov.

var.

(Plate

fig. 2.)

Tityus tricolor, Simon, Bull. Soc. Ent. Belg. 1882, p. lis.
Trunk above olivaceous, of a dull green colour, the sides
of the cephalothorax paler than the middle ; each of the first six
tergites marked with three pale sfiots
one median, and one on each
seventh tergite paler than the
side near the lateral posterior atigle
preceding ; trunk below olivaceo-testaceous
upper surface of first
four caudal segments ochraceo-testaceous, the under surface of the
same colour, but on the second, third, and fourth there is an anterior
black spot on each side and a median black posteriorly dilating band ;
filth segment and the vesicle wholly piceous or brunneous ; aculeus
black at the tip, pale at the base ; humerus, brachium, and distal
half of digits clear ochraceous
manus and proximal half of digits
piceous
legs wholly pale ochraceous.
Cephalothorax lightly emarginate in front ocular tubercle with
ante-ocular portion smooth ; posterior and lateral portions finely and
sparsely granular.
?

Colour.

—

;

;

;

;

;
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the sixth bearing a few minute

somewhat closely hut finely granular
each of the first six furnished with a smooth median keel, the seventh
with a low anterior median elevation, and two lateral almost obsolete
scattered granules, the seventh

;

granular keels.
Sternites wholly smooth, sparsely punctured, ohsoletely

bisul-

cate.

the first four segments shallowly
I'ail wholly without keels
the first three furnished
excavated above and feebly granular
posteriorly on each side with two large granules which mark the
on
positions of the terminations of the keels that have disappeared
the first segment the superior keel is further represented by one or
on the other segments
two granules anterior to the terminal one
upper
each superior keel is represented by a row of punctures
under surface of the segsurface of the fifth posteriorly hollowed
Vesicle
ments conspicuously but somewhat sparsely punctured.
punctured beneath, with a tuft of setae above and another round the
aculeus stout
large spine which is situated beneath the aculeus
and considerably curved.
the positions of the norPalpi humerus almost wholly smooth
mal carintc marked by a few granules and setiferous pcres irachinm
sparsely and weakly granular in front, rounded, smooth and punctured elsewhere
manus narrow, sparsely punctured, s})arsely granudigits long and curved, in contact throughout their
lar in front
extent
the internal series of teeth widely separated from the median
;

;

;

;

;

;

;

:

;

;

;

;

;

rows.
Lefjs almost entirely smooth, not carinate.

Pectines projecting slightly beyond the fourth coxae ; furnished
with 18 teeth, of which the basal is much dilated.
Measurements in millimetres. Total length 29 ; cephalothorax,
length and width 3*5: length of tail 18 ; of 1st two segments .5 ;
of 5th 3*5: humerus, length 3; brachium, length 3-5, width 1*5;
manus, width TS ; length of " hand-back " 1 ; of movable digit 4.
A single female, probably immature, specimen in the Museum,
collected at Monibassa by Mr. Grose Smith.
Very closely allied to the typical form of L. Jischeri, Karsch, from
Barawa (Somali). This species is unknown to me, but the description of it fails in a number of particulars to apply to the specimen
here named. These particulars, although of small importance when
considered separately, constitute in the aggregate a sufficiently wide
distinction to justify the separation of this specimen as the type of a

—

new variety.
Thus the cephalothorax

of L. Jischeri is said to be adorned with
two oblique yellow bands which meet at an angle in the middle line
these bands are not observable in L. nigrimanus the upper surface
of the abdomen in L. Jischeri is said to be adorned with a median
in L.
wide yellow band, no mention being made of lateral spots
nigrimcmus this band is not complete, nor would it be wide if it were
so, for the median spots exist only on the posterior half of the termoreover there are very conspicuous lateral
gites and are narrow
;

:

;

;

MR.

132

R.

I.

POCOCK ON THE SCORPIONS

[Mar. 18,

the fourth caudal segment of L.Jisckeri is described as being
in L. nif/rimatius it closely resembles the second and
;
third segments in presenting an inferior median fuscous band and
two antero-lateral fuscous spots: thehandin L.Jischeri is furnished
with blackish lines ; in L. nigrimanus it is wholly fuscous in L.
Jischeri the general tint is " flavo-fuscus " ; in L. niyrimanus it is
olivaceous: and lastly the seventh tergite in L.Jischeri is furnished
with only a median keel, whereas in L. nigrimanus the two lateral
keels in each side are distinct although not well developed.
It must be borne in mind, however, that specimens of the typical
L.Jischeri have been recorded by Dr. Karsch from Madagascar as
Consequently on account of the wide range
well as from Barawa.
of this species it is quite likely that fresh collections will show
that the characters here relied upon are too unstable to be even of
varietal importance.
In the Ann. Soc. Ent. Fr. (5) x. p. 397, M. Simon expresses
an opinion that his species, Lepreus occidentalism (Plate XIV. fig. 4),
may be synonymous with L.Jischeri, Karsch. But judging from the
namely two from
series of occidentalis that the Museum possesses
the two
the Gaboon, six from Angola, and two from the Congo
species are distinct, although very closely allied ; occidentalis may
be at once recognized by the presence on the under surface of the
tail of three fuscous bands, whereof the lateral are bifid in front
in jischeri there is a single median band and two anterior spots.
spots

:

infuscate

:

—

Uroplectes

insignis, sp. n.

—

(Plate XIII. fig 4.)

Colour variegated, testaceous and fuscous, the latter predominathe tubercle and ante-ocular area infuscate, the posterior and
tergites with a
lateral portions of the cephalothorax variegated
testaceous stripe close to each side margin, a V-shaped testaceous
mark nearer the centre, and a large yellow median patch which
behind is divided by a black streak covering the median keel ; upper
surface of caudal segments infuscate in the middle, testaceous at the
sides, lateral and inferior surface of the anterior segments adorned
with black lines ; inferior surface of the fifth almost wholly black ;
jyw^werws and 6>-«c7u'm»2 infuscate above,
vesicle banded with yellow,
dactyli infuscate at the
manus lined and reticulated with black
base Jemora with a black line along the lower margin, patelles
testaceous in the middle, tibicB and tarsi with a patch of black at
under surface almost wholly testaceous, the
their proximal ends
last tergite with a conspicuous black band on each side.
Cephalothorax somewhat coarsely, but sparsely, granular ; the
ocular tubercle wholly smooth.
Tergites nearly smooth in front, coarsely and sparsely granular
posteriorly ; the first six furnished with an abbreviated smooth keel
the last with two coarsely granular keels on each side and a median

ting

;

;

;

;

;

nearly smooth prominence in its anterior half.
Sternites wholly smooth throughout, very sparsely hairy.
*

? Syn. Tityus chinchoxetisis, Karsch, Zeitschr. ges. Naturw. 1879, p. 370.
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Tail robust, somewhat widely and deeply excavated above, the
few granules, which in the fourth
and anterior part of the fifth segment form a series parallel to the
superior keel ; superior keels strongly developed and coarsely granular, the terminal granule, except in the fifth, taking the form of a
large tooth ; the fifth segment deeply depressed behind, the superior
sides of the excavation with a

the superior lateral keel weakly
segment, becomes progressively
weaker from before backwards, being wholly absent on the fourth ;

keel

evenly granular throughout

granular, well developed in the

;

first

surface of the first and second segments wholly smooth,
without keels, but marked with serially arranged setiferous pores
lateral surfaces of the third sparsely and coarsely granular, keelless,
inferior surface also keelless and almost smooth ; inferior and
lateral surfaces of the fourth segment somewhat coarsely granular,
but without keels ; inferior and lateral surfaces of the fifth coarsely

inferior

and somewhat thickly granular, especially in its posterior half.
Vesicle coarsely and subserially granular beneath and sparsely hirsute,
smooth above and furnished with a median tuft of setae subaculear
spine small and blunt.
upper surface of humerus
Palpi beset with setiferous pores
smooth except for the granular keels which define it in front and
behind ; posterior and anterior surface bearing longer and smaller
brachium bearing a few granules
tubercles
inferior surface smooth
and tubercles above in front, the rest smooth and rounded and
without keels manus rounded, shghtly wider than the brachium,
without a spine dactyli of moderate
neither keeled nor granular
;

;

;

;

;

;

;

curved, in contact throughout, neither lobate nor sinuate ;
the armature in the proximal third of the dactylus resembles
that supposed to be characteristic of Lepreus, inasmuch as the
inner series is composed of isolated denticles ; in the distal
half, however, owing to the increase in size and partial sepalength,

of the apical or two apical denticles of the median rows
and their approximation to the denticles of the internal lateral series,
the arrangement is that of Tityus as restricted by Dr. Thorell.
Legs almost smooth ; femora feebly granular along their upper
and under edges ; tibicB of the two posterior pairs spurred. ; coxcb

ration

sniDOth.

Peetines short, bearing from 1.5-17 teeth, whereof the basal is
enlarged, although of much the same shape as, and not projecling beyond the line of, the rest.

much

Stigmata very small, slit-like.
female specimens from Table Mountain, collected by Dr. G.
E. Dobson.
Measurements in millimetres. Total length 39 ; cephalothorax,
length and width 4 length of tail 20'2; of 1st two segments .5-2 of
of fifth 2*5
length
fifth segment 4'2 ; width of first segment 2-7
humerus length 3"7 brachium length 4"5,
of vesicle and aculeus 5
width 2 width of manus 2 length of" hand-back " 2'6 of movable

Two

—

:

;

;

;

:

:

;

;

;

digit 4-2.

Differs

from

TI.

lineatus

(Koch) and U. variegatus (Koch)

in
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having the vesicle strongly infuscate and a very conspicuous V-shaped
By this last character also it may
testaceous mark on the tergites.
From
be recognized from [/"./a/Za.r (Koch) and U.sfriatus {Koch).
V. triangulifer (Tliorell) it may be at once separated by the absence
of the longitudinal bands on the upper surface of the abdomen ;
moreover, Dr. Thorell in his elaborate description makes no mention
of the enlargement of the basal pectiiial tooth.

Uroplectes formosus,

sp. n.

(Plate XIII.

fig. .3.)

Colour variegated black and orange-yellow, cephalothorax with
the lateral portions
tubercle and ante-ocular area wholly black
posterior half with
and
the
bands
testaceous
oblique
with
marked
abdomen
the side margins black
transverse testaceous bands ;
above with black side margins ; marked throughout its extent
by two parallel wide black bands alternating with three (one
median) narrower yellow bands ; the black spot on each of the
tergites bears faint indications of the pale V-shaped mark, which
under surface of
is so characteristic of the species of this group ;
trunk mostly pale, the posterior abdominal sternite only being deeply
infuscate at the sides, with a pale black-lined triangular area in the
middle behind ; tail with four first segments wholly pale above,
with a median thin black line and black patches below ; fifth segment deeply infuscate below and above, but paler in the excavation
above ; vesicle deeply infuscate, but marked with paler bands ; aculeus
pale at the base, darker at the apex ; palpi with almost pale humerus
and hrachium, each of these segments being only marked above with
the manus marked with
two irregularly shaped patches of colour
black lines, the spaces between these lines more or less infuscate ;
anterior surface of the legs strongly variegated
flactijti wholly pale
;

;

;

:

the maxillce of the first and second pairs infuscate.
Cephalothorax with anterior margin nearly straight, the central
depression deep behind, shallow in front and over the ocular tubercle ;
the ocular tubercle with the area immediately at the sides and in

with black

front of

it

;

wholly smooth, the posterior half weakly and somewhat

closely granular.

marked only with a few lateral
hinder margin ; the median
along
the
granules
granules and a row of
the seventh tergite
and
smooth
behind
front
and
abbreviated
in
;
keel
rougher than those that precede it ; very finely and closely granular
in the centre behind, more coarsely and sparsely granular at the
the lateral keels short, but coarsely granular, the median
sides
Tergites. First six almost smooth,

;

elevation low

and smooth.

Sterniies entirely smooth ; sparsely hirsute.
I'ail robust, widely and deeply excavated above

and very feebly
granular ; fifth segment deeply depressed above and behind; su{)erior
keel well marked and granular on the first three segments,the terminal
granule being large and tooth-like ; superior keel wholly absent on
the fifth and represented on the fourth by large granules subserially
the superior lateral keel becomes progressively weaker
arranged
from before backwards, being scarcely visible on the fourth segment
;
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less

;

and

lateral surfaces of first three

13f)

segments smooth and keel-

inferior surface of the fourth keelless, but granular

lateral surfaces of the fifth keelless, but thickly

inferior and
and coarsely granular
marked with serially
;

;

the whole of the under surface of the tail
Vesicle smooth above, thickly hirsute
arranged setiferous pores.
and weakly granular below ; subaculear spine small and blunt.
Palpi setose, especially on the fingers: humerus marked above
with the customary anterior and posterior granular keel
anterior
surface bearing larger and smaller granules
brachium furnished in
front with a ^e\x tubercles, the rest of the segment smooth and rounded,
without keels or granules : maims smooth and rounded, slightly
wider than the brachium, neither keeled nor granular and not armed
with a tooth dactijli short and curved, in contact throughout, being
neither lobate nor sinuate ; denticles arranged as in the preceding
;

:

:

species.

Legs hirsute, but almost wholly smooth

tihice

;

of the two pos-

terior pairs spurred.

Pectines armed with 17 approximately similar teeth; the basal
tooth being only slightly thicker and slightly shorter than the rest.
Stigmata small and slit-like.
Measurements in millimetres. Total length 28"5 ; cephalothoras
length of tail 17; of tirst two segments 4 ; of
length 4'2, width 4
of vesicle and aculeus 3'8 width of first segment
fifth segment 3".o

—

:

;

2'5, of fifth 2"3

;

;

humerus length 3

width of manus 1*7

;

length of

'

brachium length 3*7, width 1:5
hand-back ' 2, of movable dactylus
;

;

3-2.

Two specimens ( $ ) from Natal one presented by Ernest.
Howlett, Esq., the other from the collection of Gueinzius.
This species may be recognized by the wide, undivided, median,
longitudinal, yellow band on the abdomen, by the wide black band
on each side of it, by the absence of fuscous patches on the upper
surface of the four first tail-segments, by its fuscous hands and
almost wholly ochraceous humerus and brachium.
It differs, in
addition, from TT. triangulifer (Thor.)in being much smoother both
above and below.
;

Uroplectes flavoviridis, Peters. (Plate XIV. fig. 5.)
Monatsb. Ak. Wiss. Berlin, 1862, p. 516.
Colour. Upper surface of trunk and the whole of the tail of a
extremities of the appendages and the sternal
dark shining green
;

surface pale green or ochraceous.
$ . Cephalothorax thickly granular

;

the central depression well

marked, deep behind
the ocular tubercle distinctly sulcate and
smooth anterior border widely and lightly emarginate.
;

;

Terc/ites granular,

the

first

six furnished with

a well-developed

though nearly smooth median keel the seventh more granular than
the preceding, furnished with two granular keels on each side and
a median granular prominence in its anterior half.
;

Sternites bisulcate, punctured, smooth, the last only very feebly
granular laterally and not carinate.
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Tail robust, almost parallel-sided ; conspicuously sulcate above
the upper surface at least of the four anterior segments minutely
granular and furnished in addition on each side with a series of
larger granules parallel to the keels ; the first and second segments
with the four superior keels strongly developed, granular at the sides,
almost smooth, not carinate, but deeply and sparsely punctured below;
the third segment also with the superior keels well developed, but
more granular at the sides and more closely punctured below, also
fourth segbearing a faint indication of the inferior lateral keels
ment with only the superior keel well developed, the rest almost
the sides and under surface thickly and coarsely granular
obsolete
the fifth segment very coarsely and thickly granular
and punctate
below and at the sides, the superior keel obsolete behind ; the upper
Vesicle ovate, smooth above, granular
surface hollowed behind.
below, except for two smooth tracts which run backwards from the
the rest granular and setose ; a large spine
base of the acnleus
beneath the aculeus, which is of the ordinary form.
Palpi. Upper surface of humerus minutely granular, the anterior
and posterior keel strongly developed and coarsely granular ; anterior
surface subtubercular and bounded below by a row of granules
inferior surface almost smooth, feebly granular only in front and
posterior surface furnished with a subtubercular keel ;
proximallv
;

;

;

;

;

bracMum sparsely setose its
the whole segment sparselj' setose
anterior surface granular and subtubercular ; its upper surface
behind, its posterior and inferior surfaces smooth and rounded
manus hairy, with a tubercle at the base of
and punctured
the dactylion the anterior surface, smooth, rounded, neither granular
dactyli very hairy, moderately long and curved, in
nor costate
neither sinuate nor lobate ; the arrangement of
throughout,
contact
denticles is much the same as in the preceding species, i. e. in the
dij'tal third, owing to the enlargement and partial isolation of the
distally apical tooth of the separate rows which constitute the median
series, the inner series is composed in this part of the digit of pairs of
:

;

:

:

teeth.

but only subcarinate above ;
pair only slightly granular
smooth,
the
fourth
wholly
almost
patellce
coxcb
tihi(B of two posterior pairs armed beneath with a spur
vi\ih femora anteriorly granular,

Legs

;

;

smooth.
Pectines projecting beyond the edge of the fourth coxse furnished
with 23 or 24 teeth, whereof the basal tooth is enormously enlarged
but not longer than the rest.
Stigmata slit-like.
Differs from the $ in having the tail much longer {cf. measurecJ
ments), in having the hand longer and armed with a larger and
sharper tooth, and in having the basal pectinal tooth like the rest of
;

.

the

series.

—

$ Total length 38 cephalothorax
of first two segments C-7 of fifth
width
.5
length
of
tail
24
length
segment .5 width of first segment 4'3 ; of fifth 3 length of humerus
length of
4 of brachium 5 width of brachium 2 of manus 1-8
Measurements in milbmetres.
r>,

:

;

.

;

;

:

;

;

;

;

;
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2"3; of movable tlactylus 5. cS Total length 45 ; length
of cephalothorax 5; of tail 27, of first two segments 8, of fifth 6 ;
width of first and fifth 4 ; length of humerus 4'7 ; of brachium 5-5 ;
width of brachium 2 ; of hand 2 ; length of ' hand-back ' 3 ; of
movable dactylus 5" 5.
The Museum has two specimens of this species from Lake Nyassa
(Universities' Mission), and four ticketed merely E. Africa from the
collection of Capt. Speke.
This form may be recognized from all its allies by the uniformly
green tint of the upper surface ; moreover, the supericjr lateral
margins of the fifth caudal segment are elevated behind, terminate
abruptly and not gradually as in the other species.
The spine on
the inner surface of the hand points apparently to affinity between
this species and U. triangulifer (Plate XIH. fig. .5), of which the
Museum possesses a single male specimen from Pietersberg. But
the form of the vesicle in the c? of triangulifer is sufficiently peculiar
to diff'erentiate the species from all others.

hand-back

'

'

.

Rhoptrurus

kirki, sp. n.

XIV.

(Plate

fig.

1.)

Culour almost a uniform ochraceous tint throughout, the terminal
segments of the tail and the dactyli of the palpi being somewhat
darker.

Cephalothorax divided throughout by a median sulcus, lightly
emarginate in front, its posterior width greater than its length
closely but feebly granular throughout
ocular tubercle prominent,
deeply and widely sulcate and perfectly smooth
central eyes large
and separated by a space about equal to a diameter lateral eyes
three on each side.
Tergites finely and closely granular throughout
from the second
to the fifth armed with a low granular posterior median keel
the
seventh with a low median keel in front, and two, more coarsely
granular, anteriorly abbreviated keels on each side.
Sternites mostly smooth, the fourth granular laterally, the fifth
very feebly, if at all, granular in the centre, more coarsely so at the
sides, bearing traces of four abbreviated granular keels.
Tail very smooth, furnished only with exceedingly minute granules,
almost parallel-sided, the fifth segment being only slightly wider
than the first the first segment bearing traces of ten minutely
granular keels, the second and third segments with faint traces of
but eight keels, the fourth with scarcely perceptible traces of the
keels, and the fifth with scarcely perceptible traces of five keels
vesicle smooth above, minutely granular beneath, the spine beneath
the aculeus simple, large and sharp.
Palpi. Upper surface of humerus minutely and closely granular,
bounded in front and behind by a coarsely granular keel anterior
surface minutely gramdar and furnished with many larger tuber;

;

;

;

;

;

;

;

cles,

inferior

surface very finely

coarsely granular

granular,

posterior surface

upper surface of brachium very

more

granular
throughout and furnished with more coarsely granular keels
anterior surface also minutely granular and furnished with several
;

finely
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manus very wide, wider than bracliiuni,
almost wholly smooth, not carinate and not granular
movable
dactylus half as long again as the "hand-back," bearing a

large blunt tubercles

:

;

distinct though small internal basal lobe which fits into a corresponding hollow in the immovable dactylus, so that when closed a
sinuate space is left between them at the base ; the internal series
composed of nine sharp separated teeth, the external series of eight

pairs of teeth.

The movable dactylus armed above with three strong
whereof the posterior is bifid, and below with two sharp teeth
the two inferior teeth of the immovable dactylus well developed
though smaller than the other teeth of this appendage.
Legs. Femur and patella anteriorly finely granular
the femur
of the three posterior pairs carinate above and below, the paGhelicercB.

teeth,

;

;

tella

of

armed

of

all

them

carinate anteriorly

;

tibice of

distally with a spur, libise of the other pairs

the fourth pair

unarmed

;

coxce

smooth.
Pectines projecting considerably beyond the distal extremity of
the fourth pair of coxae, bearing 19 or 20 similar teeth.
(The left
pecten presents the curious abnormality of having the two apical
teeth united.)

Stigmata

slit-like.

—

Measurements

Total length 59
in millimetres of (^S) specimen.
cephalothorax, length 7*5, width 8
distance of eyes from posterior
margin 4"5 length of tail 42 ; of 1st segment 5 of 2ud 6 of 3rd 6v
of 4th /-S of 5th S'S ; of vesicle 4-5 ; width of 1st 4-3 of 3rd 4*5 ;
Palpi
of 4th b'7
of 5th 5 ; of vesicle 3*3.
humerus, length 7
brachinm, length 7'7 ; width 3 ; manus, width 4'5 ; length of "handback " 6"3 ; movable dactylus 2.
A single specimen ticketed W. Africa, from the collection of Dr.
(now Sir John) Kirk.
This species differs from R. dentatus in having the under surface
of third, fourth, and fifth caudal segments smooth
in R. dentatus
they are described as thickly granular.
From R. bultneri^ it differs
iu having the keels on the tail much more feebly developed and in
having no granular keels on the hand.
;

;

:

;

;

;

—

;

;

;

;

;

Rhoptrurus jacksoni,

sp. n.

(Plate XIII.

fig.

1.)

Colour of cephalothorax and abdominal tergites fusco-ochraceous,
the central and lateral eyes and lateral margins of the cephalothorax
Chelicerce iiifuscate distally above ; dactyli
and tergites dull black.
of palpi infuscate, yellow only at the tips ; aculeus black in its hinder
half; the rest of the animal, i. e. the legs, tail, palpi (all but fingers),
and lower surface of the trunk, clear ochraceous.
Cephalothorax very lighily and widely emarginate in front ; its
posterior width considerably greater than its length
almost wholly
covered with coarse granulation, some smooth tracts extending
;

^

Since the above was written the Museum has received two female speciof B. hiitincri from Eio del Rey, W. Africa.

mens
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from the central sulcus

laterally in the posterior half

;

ocular tu-

bercle with the ridges formed by the sulcus granular.

Tergites granular throughout, the granules in the posterior half
of each much larger than in the anterior ; each, exce})t the last,
marked in the middle line behind by a granular keel, the last
bearing in its anterior half a median prominence and on each side
two keels which anteriorly disappear in the general granulation of

the tergite.
the fourth slightly granSternites. The anterior three smooth
ular only at the sides ; the fifth somewhat coarsely granular and
bicarinate in its posterior half.
;

Tail robust, nearly five times as long as the cephalothorax

;

upper

surface not deeply excavated and very finely granular ; lateral and
inferior surfaces coarsely granular throughout and sparsely hairy
the first segment marked with ten strongly and evenly granular

and fourth with eight similar keels, the fifth
Vesicle smooth
with five keels, whereof the two superior are weak.
above, somewhat coarsely and subserially granular beneath, the
spine long and slender; the aculeus stout and curved.
upper surface of humerus minutely granular
Palpi hairy
throughout and bounded in front and behind by a series of coarse
anterior and posterior surfaces armed with small granules
granules
and larger tubercles inferior surface finely granular proximally
brachium granular and cariuate behind and above, sparsely tubermanus smooth and
cular in front, minutely granular beneath
rounded, neither granular nor costate, about equalling the brachium
in width dactyli curved, nearly twice as long as the " hand-back," in
the arrangement of
contact throughout, neither sinuate nor lobate
teeth approximately the same as in tVie preceding species.
Chelicerce with dentition as in the preceding species.
Ze^« with yi?;«o?a feeiily granular in front, cariuate and granular
iibice of
above and below patellae cariuate and granular anteriorly
the first three pairs unarmed, of the fourth pair spurred.
Pectines not extending so far as the distal extremity of the fourth
coxae, armed with 20 or 21 similar teeth.

keels, the second, third,

;

;

:

;

:

:

;

;

;

Stigmata slit-like.
Measurements in millimetres of (2) specimen. Total length 76
distance of eyes from postecephalothorax, length 8 '5, width 9"5
tail, length 43
of 1st segment 5 of second 6 of 3rd
rior margin 5
of 5th 8'5 of vesicle 4-5. Palpi
humerus, length
fi'3 ; of 4th 7'a
brachium, length 8, width 3*3 manus, width 3
"hand-back,"
7
movable dactylus, length 9.
length 5
A single specimen in the Museum collection taken by Mr. F. J.
Jackson at Taveita, Kilima-njaro.
This species is closely allied to, and may possibly j)rove to l)e
But the under surface of the
only the female of, R. dentatus.
fourth and fifth caudal segments is furnished with distinct granular
keels in i2. dentatus these segments are said to have only the upper

—

;

;

:

;

;

;

;

;

;

;

;

side keeled.

;

—

;
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Rhoptrurus baroni,

sp. n.

(Plate XIII.

[Mar. 18,

fig. 2.)

Colour fulvous, thickly marbled with black like Isometrvs inaculatus, the black patches taking the form of irregularly shaped,
though symmetrically arranged, spots and bands. In the posterior
cephalothorax the fulvous tint predominates ;
the central tubercle and region of the lateral eyes are black the
ante-ocular area of the cephalothorax is black in the middle, lighter
at the sides ; a fulvous band runs from the region of the lateral
eyes towards, but falls short of, the fulvous portion immediately
behind the central tubercle an oblique fuscous band runs from the
fulvous patch behind the lateral eyes and divides on each of the
prominences which defines the hinder third of the median sulcus.
Roughly speaking, the tergites are marked on each side by six
patches of dark colour, three of these being internal and three
external ; the two anterior of the internal patches more or less fused
with their fellows of the opposite side, but the posterior of them
surrounding a yellow patch is separated from the corresponding
patch ot the opposite side by a yellow patch which marks the median
The posterior sternites variegated with black the inferior
keel.
and lateral portions of the tail variegated with black, the upper
surface of the segments adorned with a V-shaped black mark and
The external surface of the
the vesicle with straight black lines.
legs, the brachium and humerus variegated ; the hand almost wholly
lateral portions of the

;

;

;

fulvous, the fingers darker at the base.
Cephalothorax somewhat coarsely

granular

front, divided

very
throughout by

throughout,

widely and lightly emarginate in
median sulcus ocular tubercle deeply cleft and granular.
Tergites coarsely but somewhat sparsely granular ; marked with a
low median granular keel the seventh furnished on each side with
two anteriorly abbreviated denticulated keels.
Sternites smooth, sparsely hairy, the last only feebly granular but
;

;

not carinate.

The first and second segments marked with ten granular
the
superior keels coarsely granular, the inferior, especially on
keels,
the first segment, much more feeble ; the intercarinal spaces also
granular ; third segment with inferior keels very weak, the fourth
with the superior keel visible and the inferior keels almost or entirely
obsolete ; the fifth evenly rounded above and below, wuthout keels
Vesicle
both these segments feebly granular and sparsely hairy.
and
long,
slender,
but
aculeus
simple
spine
granular,
the
;
hairy, not
Tail.

lightly curved.

surface of humerus minutely granular, and bounded
the anterior
a series of coarser tubercles
surface beset with finer and coarser tubercles: brachium granular
and costate above, armed in front with a few strong sharp teeth

Palpi.

in front

Upper

and behind by

;

:

manus rounded and smooth, about as wide as the brachium dactyli
long, slender, in contact throughout, neither lobate nor sinuate in
of the lateral teeth of the
either sex, armed with erect bristles
dactyU the internal series is com|>osed of eight larger teeth and the
:

;

external series of nine pairs of teeth.
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Legs with anterior surface oifemur and patella somewhat coarsely
granular, but uot markedly carinate, the granules being only subtibice of the two posterior pairs armed distally
arranged
beneath with a spur ; coxce of legs smooth.
Pectines with 20 or 21 teeth
all the teeth alike
in the male the
teeth are larger and the pectiues longer, extending in fact considerably beyond the extremity of the coxse of the fourth pair of legs
in the female they fall short of this point.
Stigmata slit-like.
Measurements in millimetres. Total length 27 cephalothorax,
length .>, width 3'5
length of tail 17'5; of 1st segment 2; of
2nd 2'3 ; 3rd 2-5 4th 3 ; 5th 4 ; vesicle 2 width of 1st segment 2,
humerus, length 3 brachium, length 35, width
of 5th rz.
Palpi
1*3; manus, width 1*3; length of "hand-back
2; length of
movable dactylus 3-5.
Three specimens, c? and $ , from Madagascar, collected by the
Rev. R. Baron.
This species differs markedly from those here described in its
variegated colouring.
In this respect it somewhat resembles
apparently R. centrurimorphiis, which is also a Madagascar species ;
but according to Dr. Karsch this last species differs from R. hilttneri
only in colour.
I conclude, therefore, that it is furnished with
keels on the hand and with only eight keels on the second caudal
segment ; if so, R. baroni differs from it in having a smooth hand
and ten keels ou the second caudal segment.
seriall}-

;

;

;

—

;

:

;

;

—

;

"'

EXPLANATION OF THE PLATES.
Plate XIII.
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1.

la.

Nat.
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Nat.
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s'p.
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size.

138.
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.
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]

40.
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3
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S
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Nat. size.
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Nat. size, p. 130.
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2 a.
Extremity of dactylus.
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Nat. size, p. 129.
3.
.
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3 a.
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5.
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.
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5 a.
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.
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Ill tbe present communication I wish to direct attention to the
structure of the trachea and of the heart in the Condor.
Certain
interesting statements by Prof. Gegenbaur concerning the structure
'

made me specially anxious to
study this bird, which the death of a specimen at the end of last
year has enabled me to do.
In the trachea I refer to one or two structural points of slighter
importance.
of the right auriculo-ventricular valve

1.

Heart.

The

general structure of the right auriculo-ventricular valve in the
Bird's heart is well known
there are, however, some discrepancies
among the descriptions of the corresponding valve in the ('rocodile,
with which it is universally agreed that that of Birds must be compared.
:

Gegenbaur's description of this valve in tbe Crocodile is very dethough unaccompanied by figures. The valve consists of two
halves, a muscular and a membranous
the former borders the anterior and outer margin of the atrio-ventricular orifice, the latter the
" The hinder lateral part of the ventriseptal margin of the same.
cular cavity apj)ears spongy from tbe presence of a number of fleshy
trabeculae of tliese one is of importance, which runs from the anterior
ventricular wall upwards and backwards to the jutting-out muscular
valve to be inserted in the neighbourhood of its free margin.
This
muscular trabecula is not in any way distinguished from the neighbouring ones it is, indeed, less conspicuous, but it is constant (so far as the
tailed,

;

:

;

number of

small

hearts examined [4] enable

me

to say).

It is

more

conspicuous in the Crocodile than in the Alligator, and is readily seen.
It forms a fleshy bridge from the muscular margin of the ostium to
the lateral ventricular wall."
In comparing these arrangemeuts with that which characterizes
the Bird's heart. Professor Gegenbaur duly calls attention (p. 3S0)
to the absence in the latter

group of all traces of the membranous valve except in the Condor, which is described as follows
" Only in the heart of Sa7-corhani2}hus do I find a peculiarity which
has interest in this connection.
From the anterior origin of the
:

muscular valve on the septutn venfriculo7-um a. fold runs backwards,
which is formed by a thickening of the endocardium. The fold
runs obliquely backwards and downwards and crosses in its direction
the margin of the muscular valve.
The course of this fold corresponds to the line of origin of the membranous valvular flap of the
Crocodile

;

I think

it

of the structure which
'

"

reasonable therefore to regard it as a remnant
is further developed in the Crocodile."

Zur vergleichenden Anatomie des Herzeus," Jen.

p. 365.

Zeiticli.

Bd.

ii.

(1866),
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With regard to the trabeculse of the Crocodile's right ventricle, it
stated that " these have in Birds for the most part disappeared, vrith
the exception of a broad trabecula which runs from the margin of
is

the valve to the anterior ventricular wall."
This is compared to the
fleshy bridge already spoken of in the Crocodile heart.
It is, of
course, difficult to follow so detailed a description as that which

Gegenbaur gives without illusUatious
Fig.

;

I

may

therefore be

wrong

in

1.

Eight ventricle of Crocodile opened to show auriculo-ventricular valve.
The fibrous parts are dotted the muscular indicated by lines.
;

A, attachment of valve to parietes by a specially strong muscular band
B, muscular tissue iu septal half of valve.

identifying the structure lettered

A

in the

accompanying drawing

(woodcut, fig. 1) with the fleshy bridge which unites iu the Crocodile the valve with the ventricular wall, as described by Gegenbaur.
Its position and relations seem to me, however, to point to its identity with the fleshy bridge in the Bird's heart (c/. figs. 1 & 2, A).
It
will be noticed that in the Crocodile this bridge of muscle marks
11*
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by its insertion on to the valve the junction between its fleshy and
membranous portions ou the right side the valve is muscular, on
If this comparison be just, it seems to
the left it is membranous.
;

follow that the septal portion of the right auriculo-ventricular valve
is not entirely wanting in the Bird's heart, as it has been generally
In view of the possible comparison between that
stated tobe^.

part of the Bird's valve which lies to the rigiit of the fleshy bridge
(when the heart is placed on its left side with the apex downwards)
and the membranous or "septal" flap, as it has been better termed
by Lankester ', of the Crocodile's heart, it is important to bear in mind
the following fact, that this part of the valve in the Bird's heart,

though sometimes as thick and fleshy as the
and sometimes partially membi-anous.

rest, is often thin

and

delicate

Furthermore, the trabeculfe uniting the valve with the parietes
have )iot entirely disappeared from the Bird's heart. Gegenbaur himBut in many
self implies that they have by the quotation on p. 143.
birds, for example in the heart of Burmeister's Curiavaa (Chunga burmeisteri) shown in the accompanying drawing (woodcut fig. 2), the
margin of the valve is tied down to the free ventricular ivall by several
delicate muscular or tendinous threads in addition to the laryc jleshy
bridge, which is a constant structure in the bird's heart.
Next, as to the partial persistence of the septal flap in the Condor's
heart.
In one specimen which I dissected some years ago, I observed
no traces whatever which could be compared to a septal flap. In
the specimen which is more particularly described in the present
paper there were a series of tiny yellowish spots and vesicles a little
way from the posterior margin of the atrio-ventricular orifice, which
formed a line occupying a position identical with that which would
The
be occupied by a septal part of the valve if it were present.
structures in question seem to me to be probably pathological
but it
is a significant fact that they are situated along a line which would
correspond to the insertion of a septal half of the valve
I can,
indeed, quite believe that in many Condor hearts a thickening such
as that described by Gegenbaur exists, which is possibly, as a rudimentary structure, especially prone to disease.
In Chunga burmeisteri (see woodcut fig. 2) a band of muscles
connects the fixed and free wall of the right ventricle
from this
are given oft' several threads connected with the supplementary muscular bands which tie down the edge of the valve to the free wall of
the ventricle.
This muscular pillar is, I presume, the equivalent
of the moderator band in the heart of Casuarius described by Prof.
RoUeston.
It has been, I think, suggested somewhere that this
moderator baud is the equivalent of part of the septal portion of the
;

;

;

^
Owen (article " Aves," Todd's Cyelopcedia of Anatomy,' vol. i. p. 331) has
erroneouslj- compared, as Gegenbaur pointed out, this fleshy bridge of the Bird's
heart with the entire membranous pai't of the valve in the Crocodile's heart.
I find that Sabatier has apparently made the same comparison as that urged in
'

the text.
- " Ou the Right Cardinal Valve of Echidna and of Ornithorhynclms,"
P. Z. S.
1883, p. 831 ct i^eq. pi. iii. fig. 1, 3, 4, pi. iv. figs. 5, 6.
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its position in that
connection with the muscle attaching the free valve to the
parietes to some extent favour such a supposition, which, however,
I am unable at present further to support.
In any case the very
complicated interior of the right ventricle in Chunga appeared to me
to be worth figuring.
In the figure of the Crocodile's heart (woodcut fig. 1, p. 143) a
muscle entering the " membranous valve " at its lowermost point will

bird and

be noticed
lettered

;

its

it

;

B in

appears to be just possible that the muscular processes
Chunga (woodcut fig. 2) may be comparable

the heart of

to this.

Fig. 2.

Heart of Chunga hurmeisteri.
V, cavity of left ventricle A, flesby bridge uniting valve to Tree wall ol' ventricle
B, C, muscular bands uniting free and septal walls of ventricle.
;

;

Prof. Rolleston associated the presence of a moderator band with
very active habits, its use being to increase the effect of the contraction of the parietes of the heart.
Chun</a does not seem to be a

bird in which any such supplementary apparatus

Hence

its

importance

may

is

greatlj^ needed.

be more morphological than

physio-

logical.

The fact that in the two lowest mammals (Echidna and Ornitlwrhynchus) the outer fleshy half of the right auricular valve only is
present, as in the Bird's heart, appears to me to be more than a coincidence and the resemblance is more striking if we admit that the part
of the valve lying to the left of the fleshy bridge in the Bird's heart
has its equivalent in the parts lettered /. a. c, in Lankester's account
of the heart of Ornithorhynchtis and Echidna^.
;

^

Log.

cit.

ON THE ANATOMY OF THE CONDOR.

1-46

[Mar. 18,

The additional muscular and tendinous slips which have heen
described in this paper as uniting the valve-margin with the parietes
in certain birds are comparable to the additional muscles which tie
down the valve in the Monotremata, and, as has been pointed out,
they are traceable in the Crocodile heart.
2.

Trachea.

The trachea of the American Vultures (including, of course Sarcorhamphns) has been long known to differ greatly from that of
other Accipitres in having no intrinsic muscles, and in showing no
definite modification in the direction of the formation of a syrinx.

Syrinx of Condor (nat.
ce,

cpsoplingus
'I,

;

osl,ia

iiir-SMP

:

>i]>,

size).

muscles euveloping extremity of bronchia
Tr, trachea
septum dividing prebroncliial i'rom anterior intermediate
septum between anterior and posterior intermediate air-sae.

In all three genera the bifurcation of the trachea is very similar
but on the whole Sarcorliamphus comes nearer to Gypagus than
either of them do to Cathartes.
This is principally shown in the
comparative tbic'kness of the rings at the point of bifurcation these
;

;

are extraordinarily thin in C«//<flr^es, leaving therefore large membranous spaces. The bifurcation of the trachea in Cathartes is especially

The rings of the bronchi in Sarcorhamphus cease for
some time before the bronchi enter the lungs this fibrous portion
(see woodcut fig. .3) is closely enveloped by a mass of muscle (m).
The function ot this muscle must be much the same as that of the
intrinsic muscles of the syrin.x in those forms which are furnished with
Lacertilian.

;

'

-^

— -^-il.-.

P.Z.S.i890.Plate

X^/.

,JiSf^

I

Vfest 'bf*-vir*»ii

'W.Fi'oiiaw'k

Hjpocolius ampelinus.

imo

—

—
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these muscles.
Is it not also possible that they may actually represent, morphologically, the lower portion of the syringeal muscles?
This muscle becomes divided (as in the figure) into several strands,

which traverse the septum lying between the anterior and posterior
thoracic air-sacs to be attached to the parietes.

April

],

1890.

Dr. A. Giinther, F.R.S., Vice-President, in the Chair.

The

Secretary read

Society's

The
gerie

the following report on the additions to the
Menagerie during the month of March 1890
:

number of registered additions to the Society's Menaduring the month of March were 06 in number. Of these 8
total

were acquired by presentation, K) by deposit, II bv purchase, and
by birth.
The total number of departures during the same
period, by death and removals, was 78.
Amongst the former special attention may be called to tlie

-I

following

:

A

male Grey Hypocolius (Hypocolius ampelinus), presented
W. D. Cumming, Esq., Curator of the Museum
of Karachi, and brought to England in the S.S. Branksome Hall,'
under the kind care of Mr. H. Wray.
Mr. Cumming tells us that this bird was taken from the nest in
June 1889 and was brought up by hand, having been first fed on bread
and water, and afterwards on dates and other fruits. It would also
take flies, grubs, and grasshoppers as well as dry bread, bread steeped
in sugar and water, and was delighted in having a little lucerne
1.

March

3rd, 1890, by

'

occasionally.

This

is,

no doubt, the

first

example of

this

rare Passerine form

that has reached Europe.

drawing by Mr. Frohawk (Plate XV.), which shows

I exhibit a

colours in

its

2.

life.

Two Mantchurian Cranes {Grusviridiros(ris), presented to the
W. Campbell, Esq., of II.B.M.'s Consular Service,

Society by C.

These birds, though not new to the Society's
Corea, 31st March.
collection (as the species has bred in the Gardens and a youu"- one
was hatched out in June IStil '), are yet of sufficient interest to be
worthy of attention, as they are the first specimens received direct
from Corea. Mr. Campbell writes to me that this Crane is very
common in Corea during the winter months, and that numbers of
them are trapped by the natives for sale to the Chinese and Japanese,
by whom they are much appreciated.

Mr. J. H. Gurney, Jun., F.Z.S., exhibited a specimen of a
hybrid between the Tree-Sparrow (Frtsser montunus) and the HouseSparrow (P. domesticvs), bred in captivity at Norwich.
1

See Bartlett, P. Z.

Grus montignesia.

S. 1861, p. 369, pi. xxxv.,

where the

species

is

called

—
DR.
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Mr. A. Smith-Woodward exhibited and made remarks on a Mesozoic Palpcouiscid Fish from New South Wales, and pointed out that
the structure of its pelvic fins seemed to confirm the recent opinion
that the Palasoniscidas are related to the Acipenseridte and not to the

The author believed the specimen exhibited to be
Lepidosteidse.
the only one of the kind in existence.
Mr. C. M. Woodford, C.M.Z.S., made some remarks on the
fauna of the Solomon Islands, and exhibited a large number of
photographs in illustration of his remarks and of his recent explorations in these islands.

The
1

.

following papers were read

:

Contributions to the Study of Heloderma suspectum.

By

R.

W.

Shufeldt, M.D., C.M.Z.S.

[Eeceived March

(Plates

5,

1890.]
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Introductory Remarks.

During the summer of 1887 the present writer came into possession
of two very fine living specimens of Heloderma suspectum that had
been obtained for him in Southern Arizona, in that section of the
United States zoogeographically known as the Sonoran Region, and
where the natural habitat of this, by far the largest of all of our

North-American lizards, is located.
Never having been so fortunate as to have enjoyed the opportunity
of studying the habits and life of the Heloderm in its native haunts,
I can add nothing here to the accounts of others already published
;

am

mode

of reproduction in this interesting
species of lizard, though I have heard it stated, by good observers,
The two living specimens above
that it is an oviparous reptile.
referred to were separately packed each in a small box, and in coming
to me arrived in excellent condition, after making a journey of several

nor

I familiar

with the

miles, lasting six or eight days, and each lizard consuming
only on the day of starting part of a boiled egg. Upon being removed
from their boxes thev drank freely of water, and afterwards each ate

hundred
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the best part of a hard-boiled hen's egg.
Both of these acts, however,
were performed with marked deliberation, so much so that one would
little have suspected that the creatures were in any way particularly
hungry.
In eating they employ their broad, black, forked tongue
to a considerable extent, protruding the organ slowly from the mouth,
spreading it out, and licking the morsel well before it is taken into
They may also, in drinking, occasionally
the mouth and swallowed.
be seen to lap the fluid with this organ, and still in a more or less
deliberate mauner.

months

These two specimens have already been several
and under my daily observation, during which

my keeping

in

time they have not eaten half a dozen hens' eggs between them,
sometimes taking them hard-boiled, but as a rule seeming to prefer
them raw they have refused all other nutriment which has been
placed before them.
1 have shown elsewhere that another American lizard, Phrynosoma, is capable (jf enduring an absolute fast for a period of three
;

months or more (' Science,' vol. vi. no. 135, Sept. 4, 188.5, pp. 18.5,
and it is a well-known fact that other reptiles can do likewise.
186)
Moreover I am quite sure, from w'hat I have seen, that a good healthy
adult Heloderma would prove to be another representative in this
;

category, capable of sustaining a prolonged period without taking
any nutriment whatever into its system.

When

reptiles is placed on the open ground and left
soon takes itself off, and notwithstanding its rather
awkward mode of progression makes withal very good time. Head,
body, and tail are all kept in contact with the ground, while the
alternate fore and hind limbs are thrown forwards as the animal takes
its rather ample steps and keeps its way along, with no other apparent motive in its mind beyond making good its escape.
In walking
thus, it constantly protrudes, and again whips back into its mouth,
its great black tongue, evidently to some degree using the organ as
a detector of anything that may possibly stand in the road to impede

one of these

to itself,

its

it

progress.

If you now suddenly check it, the animal quickly rears its body
from the ground by straightening out its limbs, wheels about, opens
its mouth widely, snaps its tongue in and out, and gives vent to a
threatening blowing sound.
The whole aspect of the reptile, taking
its

great size into consideration,

best of us at bay at

first,

is

now

quite sufficient to keep the
it is let alone it takes the

and the moment

make off again, usually in another direction.
The bite of the Heloderma is now known to be venomous, and to
small mammals soon fatal
but as the writer has elsewhere published
opportunity to

;

the subject will not be renewed in the present conAm. Nat., Nov. 1882, pp. 907, 908 ; Nature,' Dec. 14,
1882, p. 154; and 'Forest and Stream,' Aug. 4, 1887, p. 24).
two specimens seem to be quite attached to each other, and
are never so well satisfied as when curled up together in a sunny
corner of their cage ; I am unable from then' external characters to

accounts of
nexion (see

this,

'

My

determine their sex, and this

come

to

These

will onl}'

be possible later on, when we

examine into their structure.
lizards are, too, very fond of

basking

in the hottest of

noon-
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have satisfied myself that upon these and other
have closely watched them, they possess to a
certain extent chameleonic powers, for I have observed the orange
part of their scaly armour pass from that colour to a decided salmon
tint and vice versa, remaining normally, however, at some shade of
orange or yellow. "When thus sunning themselves they have a habit of
stretching their limbs backwards, even to the extent of having the feet
with their dorsal aspects in contact with the ground, the palms and
soles being directed upwards.
They will then close their eyes and lay
in this position for iionrs at a time.
So far as their physical strength
is concerned, it seems to be about equal to that of young Alligators
they do not, however, possess the power of
of a corresponding size
striking a blow with the tail, enjoyed by the latter reptile.
And in
getting over rough ground, where branches, large stones, or other
obstacles stand in the way, Heloderms evince no little patience,
ingenuity, and downright obstinacy in overcoming such barriers to
their progress.
By a series of simple experiments I have been enabled to satisfy myself that the senses of sight, smell, and hearing
are all quite acute in these reptiles, and they are also sensitive to the
sense of touch.
As to tlieir general intelligence, however, or such
mental attributes as they may be possessed of, I have made no special
investigations, but from my casual observations I am inclined to
believe that they stand rather above the average reptile in both of
occasions,

I

when

I

;

these respects.
II.

On the Form and External Characters

of

Heloberma susfectum.
One of these reptiles in my possession is considerably larger than
the other, and by an approximate estimate only of their respective
lengths, for I intend to present exact measurements further on, I
would say that the smaller of the two was, from tip to tip, about
28 centimetres long, while the other has a total length of about 41
The smaller one is by far, both in its markings and
centimetres.
general coloration, the handsomer of the two.
My large Heloderma has a total length of 41 '3 centimetres and a
mid-girth of 18 centimetres, but this latter, of course, is very variable,
as the animal may alter it considerably by inspiration and expiration
at its will.

Other nieasvn-ements, which I have carefully taken, are presented
accompanying table, and they will give a fair idea of the proportions of one of tliese reptiles.
It will be seen also that the relative
proportions vary with ajje.
Moreover, as with all Vertebrates, these
in the

proportions may actually vary for each individual, just as we find
robust and stout men to compare with slender and tall men.

Table of Measurements.

(Measurements
Total length
Mid-girth (variable)

in centimetres

and

fractions.)

Larger one.

Smaller one.

41-3
18-0

29-2
12-1
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Table (continued).
Larger one.

Smaller one.

....
Greatest width on top of head
Between the eyes
Between the nostrils
From chin to commissure of gape

4*2

o*0

2*7

2*1

1'2
3*8

0*7
2'8

Middle toe, fore foot
Middle toe, hind foot
Vent to tip of tail

2*0

1-5

17

1*3

12-5

9'0
5-0
20*2
12*5
0*7

.

Mid-girth of tnil
Chin (() vent
From armpit to groin of same side
Width of vent

.

8-1

28-8
.

.

17'1

M

—

Coloration.
As I have elsewhere said, the two colonrs of Heloderma suspectum are black and some shade of yellow, orange, or
No two specimens of this Lizard ever agree either in
salmon.
Sometimes the
point of coloration or in the peculiar markings.
sometimes dnll and almost of a brownish
black is intense and shiny
;

always brings out the two tints brilliantly to wet the
animal in water.
As a rule the muzzle, chin and throat, cheeks,
occasionally a few
and fore part of the head on top are jet-black
yellow scales will be distributed over the throat, and in my larger
specimen there are over each eye two pale yellow tubercles.
On the
top of the head an im.perfect cross can generally be made out, the
arms of which are composed of a single row of tubercles, broken
at the intersection, and with its anterior extremities reaching as fur
forward on either side as the regions over the roofs of the orbits,
while the posterior ends extend back as far as the angles of the jaw.
A few scattered black tubercles usually are to be found in the area
between the entering angles of this cross. Passing next to the
neck and body we find the markings of a very different character.
Assuming the yellow or orange to be the ground-colour, we discover
that these parts are generally surrounded at irregular intervals by
some four or five broad, fantastic, transverse bands, composed of the
black tubercles on the dorsal aspect and the flatter scales on the
nether parts.
These bands are not of an unbroken black colour,
but have both irregular borders and bizarre figures of the orange or
yellow ground-colour over their internal areas, composed for the most
part of blotches, bars, and liieroglyphical patterns, and sometimes
the figures of these black bands may become confluent with each
The colours are duller and paler on the ventral parts than
other.
they are above, although the general configuration still prevails, with
lu my larger specirather more marked confluence of the banding.
men there are also found in the transverse orange interspaces a few
scattered and small isolated spots of black, composed of, as usual, a
few black tubercles which have merged at these localities. Generally
the tail is marked by alternate bands of the same colours found upon
these are commonly four or five in number, of about equal
the body
widths, and arranged so as to have the tail terminate in a black tip.
tint.

It

;

;
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These bands are unbroken in my smaller specimen, but in the larg;er
one a single imperfect row of orange tubercles passes round the middles
of the mid black bands, which are double on the black band next
the body, while two or three scattered black tubercles are seen upon
the intermediate orange bands.
From rather above the knees and elbows down to the tips of the
several digits all four of the limbs in my smaller specimen are of a
uniform shiny jetty black, which is not the case in the larger individual, where these parts are irregularly marked all over by both
At present I am unable to state whether or
black and orange.
not these markings change at all with the growth of the animal,

Moreover, I
but I am rather disposed to think that they do not.
for
two
years
at a time,
observation
under
my
have had Heloderms
shed
as do
to
its
skin,
the
animal
never
knew
period
that
during
and
some other lizards and snakes. When I say this, I do not mean to
imply that a shedding never takes place, because that would not be
true, for at the present time (March 7th, 1888) the skin is shedding

from the toes and soles of the feet of my larger Heloderm, leaving the
What I do mean is that I
scales bright and new as it comes away.
pieces,
as it is known to do
great
off
in
have never observed it peel
frequently
seen it slip off
have
where
I
our
Lacertilians,
of
in some
the
entire form of
of
paper-like
cast
tissue
forming
entire,
a
nearly
the lizard.

Of the Form.— For the first few years of its life, the Heloderm
has a broad oval outline to its head, but as the animal matures this
!s superseded by the marked triangular form, where the angles at
the muzzle and opposite the mandibular articulations are rounded off,
and we may add that at all ages the head of this lizard is always
much depressed, being quite flat on top, while considerable fulness
pertains to the throat posterior to the mandibular symphysis. When
the animal is asleep we may by close observation see his sides swell
and collapse very slightly as he breathes, and at such times, too, the
most lax and posterior part of this throat-region perceptibly pulsates
Sometimes he has a
in synchronism with the animal's respiration.

way of taking several quick breaths in rapid succession, when all these
movements become much more obvious. The body of this lizard is
of an elongated ellipsoidal form, being depressed, so that on section
at about its middle it would show an ellipse with its major axis

The tail is large and heavy, being subcorneal
horizontally disposed.
in form, gradually tapering to a pointed tip ; the posterior hnibs
spring from points at its junction with the body, and as the latter is
considerably broader just beyond this point, it always gives the casual
observer the impression that these hind limbs arise from the sides of
No such deception ever strikes one upon viewing the
the tail.
anterior pair of limbs, as in that region the neck is proportionally of
considerably larger calibre than is the root of the caudal appendage.
There is but very little difference either in the bigness or the length
of any of the limbs, though it may be slightly in favour of the

hinder pair, while for their entire lengths they are much of the same
calibre, showing only slight constrictions therein at the knees and
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elbows, and no very decided swells
masses of the thigh or brachiuni.

mark the
Manus and
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of the muscular
pes are both flattened
from above downwards and of a subcircular outline, while from each,
around its anterior periphery, spring the toes of this pentadactyle
The digits are all of nearly the same length, but in the
lizard.
case of manus the mid-toe appears to be the longest and the poUex
the shortest, while in the pes the mid-toe and the next one to its
outer side are of about the same length, and again the hallux is the
Each toe is terminated by a small, sharp-pointed, decurved
shortest.
claw, which is of a horn-colour befoi^e the moult, but which thereafter is seen to be a pure gUstening white.
These claws are generally
much worn by the constant walking of these heavy reptiles over the
rocks of their native liaunts, and, indeed, in very old individuals the
toes seem to be almost clawless, both unguiil phalanx and its horny
sheath having been worn down to the very base.
As will be seen by the above table of measurements, the external
narial apertures are, comparatively speaking, situated rather far apart
they are, too, of good size, being of a subcircular outline, with a
pale-coloured mucous membrane lining them within.
Heloderma
has fairly large eyes, in which the irides are of a dark snuff-brown,
and the external lids, which can be closed completely, when open
create an aperture broadly elliptical in outline.
The opening of the
mouth in this reptile is very capacious, and the commissures of the
sites

gape are situated at some distance posterior to vertical lines let fall,
on either side, from the pupils of the eyes. The lower lip is rounded
and is overlapped by the upper lip, the margins of which are sharp
but in the case of both the tissues are quite pliable and consist of
nothing more than the flat scutes overlying the soft parts they cover.
;

Either external ear consists in an oblique slit, situated at some
distance from, but in line with, the commissure of the gape ; its
borders are rounded, and its lower angle is the anterior one of the two.
Unlike some other Lizards, the tympanum is rather deeply situated,
and is only brought into view by carefully opening the ear, by which
I mean parting its margins.
In front of the entrance to this aural
meatus, the row of tubercles bounding it are of some considerable
size, while those on the posterior margin of the aperture are comparatively minute, the latter being in continuation with those found
beneath the throat.
This method of the arrangement of the scales or tubercles is repeated again in the vent of this animal, where we find a broad slitlike aperture transversely disposed and with a soft rounded posterior
border, bounded by a row of very minute tubercles ; while in front
the opening is more rigid in character, which is largely due to the
far greater size of the bounding scutes and their consequent greater
little

immobility.
Of the Teguments. Viewed as a whole, the external epidermic
armour of this reptile consists in, for the entire dorsal aspect, a
stuccoing of knob-like tubercles of various sizes, which, as they pass
to the ventral surface of the body, gradually assume the flat type of
These tubercles
scale, having different forms in different localities.

—
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and over the

lateral parietal regions,

more
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entire facio-frontal aspect

as in the case of the smaller mesial ones, they are

crowded

1,

on the
;

here,

close to-

gether, are of varying outline, but in no specimen are they arranged

upon any

some other Lizards, in Lacerta
iloreover, they do not quite agree in any two specimens,

definite plan as they are in

for example,

a fact that,

upon comparison,

a similar character extend
as the

at

once becomes evident. Tubercles of

down upon

commissure of the gape,

either side of the

filling in

head as

far

the region between the eye

and the aural entrance these gradually become smaller as they near
the throat, which latter space is entirely covered over by an even
layer of closely-set tubercles of a very much smaller size and of a
uniformly subcircular form.
Here these peculiar scales are the
:

else on
they are all in contact with each other,
unless the animal from some cause swells out its throat, when the
Upon
skin may be seen in the evenly distributed interspaces.
studying the arrangement, number, and distribution of the circumocular, narial, and labial scales in these two specimens of mine,
I find that in none of these particulars are they exactly alike.
A large
oblong rostral scute is present, with a smaller scute upon either
side of it, while external to either of these is a quadrilateral subnarial scute.
Next follow the superior labials proper, the marginal
ones being usually nine in number on either side, which become
gradually smaller as we proceed from before backwards. Above the
anterior moiety of these labials, extending between eye and nostril,
there is another row of smaller size, some fire or six in number,
which I am of the opinion will be pretty constantly found in that
locality.
Of tiiis latter row the largest scute is just posterior to the
nostril, while the smallest and most posterior one, triangular in form,
is wedged in just beneath the suborbital row.
Three large tubercles is
the rule for the supraciliary scutes, with four suborbitals, and either
one or two small post- and preorbitals. Normally, again, there seem
to be two anterior nasal scutes, with a large postnasal one, and
commonly one wedged in above and between these two. Passing
next to the arrangement of these upon the mandible, we find
always present a fair-sized chin-scute, followed posteriorly by four
mental scutes, on either side of the median line, while the lower
labials seem to average fourteen in number.
Between these latter
and the mental scutes, the interval is filled in by three oblique rows
of flat scutes, those of the larger size being in the most external row,
while the smallest occupy the inner one, and these latter gradually

smallest of the kind as
the body of this reptile

compared with those anywhere

:

merge into the area of small tubercles which overlay the throat and
which have been already described above.

We may now turn our attention to the scutation of this reptile's
body, and we find upon the dorsal aspect that the tubercles
gradually diminish in. size as we pass backwards from the occipital
region, although they maintain very much the same character and
arrangement.
Soon, however, they commence to dispose themselves
in regular transverse rows and are of a pretty uniform size.
This

1890.]
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all the way to the root of the tail, with
any perceptible difference iu the size of the individual
tubercles, although perhaps the larger oaes may range along the
middle of the back. They are so arranged that auy single tubercle
in one row stands opposite the interspace between two other tubercles either in the row in front of or behind it.
When the
Helodenn is fat aud in good condition, the individual tubercles
stand apart from each other, separated by a distance equal in auy
case to about the diameter of the base of the tubercle next to the

State

of things coutiuues

scarcely

And when the reptile is laying out perfectly straight and at
these several rows of tubercles seem to be separated from eacl)

space.
rest,

other by crease-like lines marking the intervening skin
but the
moment the animal twists to one side or the other, these transverse
lines are immediately obliterated, while oblique ones, running straight
down the concaved side, take their place. As I have already
described above, these knob-like tubercles of the dorsal aspect of
the Heloderm's body
passing down the sides gradually assume the
flat scale-like type.
From between the armpits and the groins
these are of an even oblong form, arranged in regular transverse
rows, being in contact with each other, while the individual scales
of one row break joints with the scales in front of and behind them,
much in the same manner as bricks iu a building do. Between
the legs in front these oblong scales gradually assume a rounded
form, and iu passing still more anteriorly they become still smaller,
to eventually merge into the minute tubercles, already described, that
cover the throat.
These ventral scales also become more rounded
as they pass between the hinder pair of limbs, as well as slightly
smaller.
The two middle preanal scales are markedly larger than
the few remaining ones that make up this row upon either side of
them ; aud, as 1 have already said, the tubercles on the posterior
margin of the vent are quite miimte in comparison. The tubercles
covering the dorsal aspect of the great rounded tail of this reptile pass
regularly from those on its back, haviug the same arrangement and
character, only they are placed closer together, being nearly or quite
iu contact with each other.
Further, as these caudal tubercles pass
round to the underside of this appendage, they, too, become gradually
flatter, but in their case only two middle rows running the leugth of
the uuderside of the tail may said to be flat.
The rows of small
tubercles covering any one of the limbs are arranged much after the
same fashion as are those upon the back, while upon the soles of the
feet they are seen to be very much worn.
Auy single toe shows a
transverse arrangement of its single row of oblong scutes, both upon
;

m

ventral and

dorsal aspect, aud

between these, on either lateral
another longitudinal row of rounded scales, all
three being carried down so that the terminal ones surround the claw.
As has already been hinted at in a foregoing paragraph, in
shedding but small patches of skin come away at a time, and these
show a perfect casting of the scales or tubercles they originally

its

sui'face ot tlie digit, is

covered.
Of other Parts which

may

be examined externally.

— By

the aid
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of a lens and carefully going over the region immediately over the
foramen, I failed to discover any external traces whatever
of a " parietal eye,'"
described
by Spencer as existing in
parietal

has been found in so many
Saurians since by other observers.
Indeed, the tubercles are placed
so close together on the top of the head in Heloderma, that a
depression of any kind would be recognized at once.
It is possible
we may find something of the kind when we come to examine the
brain in these specimens of mine.
Passing to the ventral border of the thigh, on either side, careful
scrutiny failed to reveal to me any evidences of the pori femorales,
that series of apertures which are the external openings of certain
cutaneous glands in same Reptiles. Nor from an external examination
do 1 find any evidences of the large anal glands, such as were found
by Giinther to exist in Sphenodon. From an outer survey alone I
would say that both of these specimens were females, but of course
more extensive dissection will prove that point. Ossifications exist
in the cutis of Heloderma, but the squamo-tuberculated skin of this
reptile nowhere develops any special spines or similar appendages
So far as I have been able to discover from the literature of the
subject, little or nothing is as yet known of the reproduction of this
lizard, beyond the fact that Captain Bendire, of the U. S. Army,
found a number of eggs in a specimen of Heloderma suspectum that
he opened (60). Indeed, there still remains much that it is very
desirable to know in so far as the habits of this reptile are concerned
we may refer especially to the means it employs to secure its food,
as well as the various kinds that go to make up its diet-list.
We find here and there authors referring to the nauseous odour
emitted on the part of the Heloderma, and, although I have had
them in captivity for a year or more together, I have never noticed
any such characteristic as pertaining to them, and I have studied
them under a great variety of circumstances. Professor Garman
has remarked that, " As if better protected from below, the Heloderma
It never has been
is said to turn himself on his back when attacked."
my fortune to have observed this habit in the case of Heloderma
suspectum, and I am of the opinion that such is not the case with it.

Sphenodon punctatum, and which

;

^
Just hei-e I would say that a year has passed by since this monograph was
completed up to the above point, or where the index reference to this footnote
occurs during that time ray large specimen of the Heloderma has died and
duly been placed in alcohol, while the writer's residence is no longer at Fort
Wiugate, N. Mexico, but at his home a few moment's ride from Washington,
D.C., where all the libraries and collections are open to him and easy of access.
Through the kindness of Professor G. B. Goods, the director of the U. S.
National Museum, I have also had jjlaced at my disposal another fine, large
alcoholic specimen of the Heloderma suspectum from Arizona, as well as the loan
of a handsomely mounted skeleton of the same reptile, from the collections of
of that Institution.
In view of these facts, I will not, in future pages of this
memoir, refer to any particular specimen used in my work; for it is sufficiently
with increased
extensive now to obviate the necessity of that course
material comes a broadening of the field, permitting our passage from the
description of a couple of specimens to more general observations in the
;

;

premises.
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Experiments made by a number of competent investigators during
the past few years have satisfactorily demonstrated the fact to my
mind that the venomous or non-venomous character of the bite of
the Seloderma is placed beyond the peradventure of cavil, for there

can be no doubt novc but that its bite is soon fatal, at least to the
smaller kinds of animals.
Whether it has ever proved fatal in the
case of man I believe still remains an open question, although I
am inclined to believe that that, too, will sooner or later be substantiated.

With respect to the affinities of the Helodermatidce, authors have
entertained a variety of opinions; and, so far as I can ascertain, herpetologists are still considerably in doubt as to the position of these
reptiles in the system, and which group constitute their nearest kin.
The opinion has been very

generally held that the Heloderms are
or less nearly related to the Varanidce or perhaps to IguanidcE.
Cope, in his recent work (61), places them as a family between the

more

Xenosauridce and the Anguidce ; while Gill (5G) has created a
superfamily for them, ranging it as the Helodermatoidea next above
his superfamily the Varanoidea, and the AnieUidce, of his superfamily
Anielloidea, inmiediately preceding them.
Bocourt (34) recognizes
the family Helodermida;, and " associates with it under the family
Trachydernd, Wiegni., several lizards to which it offers considerable
zoological affinities
they differ from it in having smooth ungrooved
;

teeth.

Such

a difference

might

at first

seem

to militate against their

union with JSeloderma, hut this dental character, of great importance
in the higher Vertebrata, has only a secondary importance among the
Reptiles, as is exemplified by the serrated teeth of Macroseincus
coctdii, D. & B." (Zool. Rec. 1878).
A few years ago, Steindachner
(35) described a new reptile from Borneo to which he gave the name
of Lanthanotus borneensis, and which he claimed was related to the
Heloderms. We are, however, of the opinion that that fact is by
no means a settled one. Nevertheless, Boulenger has placed the
genus Lanthanotus after the family Helodermatidce in the Catalogue
of Reptiles in the British Museum (55), but remarks that " Whether
the following genus is to be placed here, or constitutes a distinct
allied family (Lanthanotidce, Steindachner), must remain doubtful
until its anatomical characters are known.
Its dentition was
originally stated to be the same as in Heloderma, but this has been
subsequently corrected by Steindachner."
In the Catalogue we
have cited, Boulenger has characterized the Helodermatidce for us
in a masterly manner, and in the same place he presents us with the
characters of Lanthanotus, so far as they are at present known
from Steindachner's description.
It is evident, then, that a complete
account of the anatomy of this Bornean reptile, one of the supposed
affiues of Heloderma, is very much to be desired; I am inclined to
think, however, at present, that when its morphology comes to be
fully known, its affinity with the Llelodermatidce will not be
found to be a near one by any manner of means, judging, as I do,
from some of its external characters.
l»Roc. Zool.

Soc— 1890,
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Of the Myology.

demonstration of the muscles of this lizard 1
an excellent paper entitled " Notes on the Myology
of Liolepis belli,'' hy Alfred Sanders (P. Z. S. 1872, p. 154);
also one entitled " Notes on the Myology of the Phrynosoiua
coronatum" by the same author (P. Z. S. 1874, p. 71) also the
admirable memoir, " On the Myology of Ohanueleon parsonii," by
Professor St. George Mivart (P. Z. S. 'l870, p. 850) and finally the
more generalized contribution to the study of the muscles in Lizards
presented us by Prof. C. K. HofFmann in Bronn's Thier-Reichs
With these I must likewise mention the studies of Professor
(4.5).
Mivart upon the Iguana (P. Z. S. 1807) and other works on the
muscles of reptiles by the same distinguished author.
As to the
names I here bestow upon the muscles of the Ileloderm, I can say
with Sanders, who remarked in his paper on the myology of Liolepis,
tiiat " With regard to the nomenclature, it must be regarded as
merely a tentative expression of opinion, liable to be changed at any
time on the demonstration of error." It is a long day yet before we
can say in truth that our knowledge of the myology of reptiles is in
any way complete, and a great many forms still remain to be worked
assist uie in the

have at

my hand

;

;

'

'

;

out.

Muscles of the Head.

—

1. Mylo-hyoideus anterior.
We find in the present subject this
muscle to be but feebly developed
it arises, on either side, from
the inner aspect of the lower border of the ramus of the jaw, for
about its anterior moiety, and as far forward as the symphysis.
Mesially, it indistinguishably blends with its fellow of the opposite
side, making no median rajjhe.
Postero-laterally it faintly overlaps
the mylo-hyoideus posterior, while at the middle of the throat it
almost seems to blend with that muscle and this delicate, superficial i)laiu of transversely disposed muscular fibres overlays a number
of the group of the more deeply situated and true hyoidean
;

:

muscles.
2. Mylo-hyoideus posterior is a far better developed muscle than
the one I have just described, and apart from its greater size it
differs from it in that it exhibits a fairly well-developed medio-

teudinous raphe for nearly its entire length.
Into this the niuscle
of either side merges.
Springing from the occiput and the dense
fascia at tlie antero-suijerior part of the neck, from the mandibular
suspensorium, as well as from the inner aspect of the posterior moiety
of the mandible itself, the posterior mylo-hyoid sends its fibres, for the
most part, transversely to the middle line of the throat, where they
blend with the delicate, longitudinal, raphenous line in a manner
wliich 1 have already indicated.
The posterior border of this

muscle

well-defined and thickened
it crosses the throat just
the region of the chest ; while laterally the hinder
margin of an aural apertuie is formed by its free muscular edge.
Anteriorly it is very thin where it meets the anterior mylo-hyoid iu
anterior

is

to

:
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a manner already alluded to.
These two muscles seem to constitute
the platysma myoides of Sanders, and from this it will be seen that
Helodefina suspectum is one of those lizards wherein the mylohyoidean muscles are conspicuously developed.
By removing them
we at once expose the deeper set of the true muscles of the hyoid
arches.
Notably dense and bulky, this is one of the, if
3. Temporalis.
not the, most powerful muscles of the system to be found in this
lizard's economy.
It takes origin from
the parietal, from the
nether surface of the squamosal and j)ostfrontal, and from the
anterior aspect of the quadrate from this extensive sm-face its fibres
rapidly converge as they pass downwards and forwards, and becoming
strongly tendinous tliey make insertion upon the postero-external
border of the coronary process of the mandible
this constitutes
its chief insertion, but beyond this its tendon also fastens itself
to the outer surface of the coronary, extending to the corresponding aspect of the adjacent side of the mandible as far forward
as the dentary element, and posteriorly to a slight extent towards the
hinder end of the bone.
It will l)e seen from this that the muscle
quite fills the temporal fossa, its insertional margin being limited
sharply above by the cranial bones that go to form the outer
edge of the orbit and it is between the posterior border of this
muscle and the anterior margin of the digastric and neuro-maitdibularis that we discover the subelliptical periphery of the ear, with
its tympanic membrane tightly stretched over it.
In making my dissections of these parts, I find an interesting
tendon whicli arises frotn near the posterior end of the m.audible,
and passing directly forwards, on a line with the upper edge of the
lower jaw, commences to expand about opposite the coronoid process of
that bone, and spreading out like a fan, thence on becomes intimately
attached to the antero-lateral skin of the throat.
It is superficial to
all these structures, excejjt of course the skin, where anteriorly it is
attached, being in contact above with the poison-gland of the corresponding side. Now there are a few muscular fibres to be seen in
the anterior portion of this tendon, so that upon contraction it will
tend to press with some force the poison-gland against the mandible,
and thus be auxiliary to forcing its secretion through the gland's
ducts at the time this reptile makes its bite.
Chiefly carneous, this is another large
4. Pterygoideus externus.
muscle of this region, which arises from the inferior aspect of the
corresponding pterygoid to pass backwards and outwards in the
form of a subelliptical bundle of fleshy fibres that take it upon
themselves to completely envelop the articular extremity of the
mandible, being inserted into the three elements that go to form
This muscle is somewhat tendinous at its
that end of the bone.
origin, but almost entirely carneous at its insertion.

—

;

;

;

—

—

Pterygoideus internus.
More modest in its proportions than
.5.
the last described, this muscle finds its origin upon the outer margin
of the parietal bone, and the adjacent surface of the prootic, at the
antero-external region of tlie orbit. From this point of origin its fibres

12*
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take ou the same direction as the fibres of the temporalis, of which
it seems almost to be the anterior part, and passing downwards and
forwards, they are inserted, being somewhat tendinous, into the
inner aspect of the ramus of the mandible, below and at the same

time behind the coronary process \
Both this and the next muscle are but
6. Neuro-mandibularis.
feebly developed in our present subject, and so much alike are they,
both in their origins and insertions, as well as in the direction of
their fibres, that one might easily mistake them for one and the
same structure. The neuro-mundihularis is the more posterior of
the two, and upon either side it arises from the hinder free margin
of the parietal bone, from its mid-posterior point for a distance outwards of about four millimetres. It is thin and tendinous here, but
soon gathers itself into a small, somewhat laterally flattened, bundle
of fibres which pass directly downwards to the posterior tip of the
mandible, where they make a firm tendinous insertion.
Is rather a smaller muscle than the neuro-mandi7. Digastric.
bidaris, being related to it as we have already described in the
It is the muscle of the deep layer which goes
foregoing paragraph.
to form the posterior fleshy border of the aural opening, the myloIt arises from the
hyoideus posterior being the superficial one.
point of meeting of the quadrate, squamosal, and parietal bones, at
the postero-lateral aspect of the cranium, and passes directly downwards to make a common insertion with the neuro-mandibularis on
the binder end of the lower jaw.
Mivart does not allude to the neuro-mandibularis as occurring in
either Parson's Chamseleon or in the Iguana, while Sanders describes it as being present in Phrynosoma, as well as in Liolepis.
Hoft'mann recognizes it in his general account of the myology of
Lizards, while again Mivart (Elem. Anat. p. 311) figures tivo digastrics for Menopoma, the posterior one of which 1 take to be the
neuro-mandibularis.

—

—

Muscles of the Uyoidean Apparatus.

—This

is a flat muscular sheet composed of
which, with the fellow of the opposite side,
forms a substantial fleshy underflooring to the buccal cavity.
Either genio-hyoid arises, caineous, from the entire anterior surface
of the corresponding tbyro-hyal of the hyoid, and its fibres, converging but very slightly, pass directly forwards to become inserted
along the inner aspect of the ramus of the mandible for the middle
The deeper fibres of this muscle pass upwards
third of its length.
to become inserted into the base of the tongue.
This muscle is
inclined to be more tendinous at its insertion than it is at its origin,
where in front it is separated from its fellow by quite an interval.
9. Gerato-hyoidcus.
By dividing the genio-hyoideus transversely
through its middle and reflecting back the cut extremities, we
expose the deeper set of the hyoidean muscles. The cerato-hyoideus

8.

Genio-hyoideus.

fasciculi of coarse fibres,

—

'
I fail to liiid a " superficial fcmpuml " in this lizard, as
Mivaj-t in Chamcekoii parsoiiii (P. Z. S. 1S7U).

is

described by
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consists of a loosely connected plain of coarse fibres, which arise
from the outer half of the posterior cornua of the hyoid, from the
under surface of the anterior horn of the same bone, and from the

membrane of the

mouth.

Passing directlv forwards it
inner aspect of the dentary
element of the mandible posterior to the symphysis.
From this it
will be seen that this muscle is posteriorly broad and anteriorly
narrow.
inserts

itself,

floor of the

tendinous,

the

into

—

This is a muscle that, thus far, 1 have failed
any published description of, although it was evidently seen
bv Fischer, who has presented us with an imperfect drawing of it,
and apparently left the muscle unnamed (see fig. 1, Taf. xcvii.
Bronn's 'Thier-Reichs,' Bd. vi., iii. Abth.. .M3 & 34 Lief. 1882).
When I say an imperfect figure, I mean that the muscle does not
10. Mandibularis.

to find

interdigitate with the m. genio-hyoideus superjicialis as Fischer has
in the several specimens of
it, at least it does not
The mandibuHelodertna suspectum wherein I have examined it.
laris is a small muscle which has an origin for about half a centimetre
on the inner aspect of the dentary element of the mandibular ramus
just posterior to the point of attachment of the cerato-mandibularis.
It is quadrilateral in form, and its fibres pass directly across the
inter-ramai space to meet the muscle of the opposite side, which it
It is deep to the
does in a delicate fascia in the median line.
genio-hyoideus, and I have provisionally bestowed the above name
upon it, until its homologies are better known.
11. Gerato-mandibularis.In this we have a muscle that appears
to represent but a little more than the differentiated external margin
of the genio-hyoideus.
It arises, on either side, from the apex of
the posterior cornua of the hyoid bone, and its fibres taking on the
same direction as those of the genio-hyoideus, the muscle inserts
itself by a delicate tendon into the antero-internal aspect of the
mandible just posterior to the insertion of the genio-hyoideus, and
upon the same plane with it. This muscle is tlie cerato-mandibular
it being the
of Mivart, and, in part, the mylo-hyoideus of Sanders
cerato-mandibidaris of Hoffmann.
12. The Omo-hyoideiis is a handsomely developed muscle in this
lizard, arising for the most part from the anterior border of the
clavicle of the same side, and from the summit of the interclavicle,
and ai^parently by a single head. Its fibres form a flat band, which,
passing forwards and inwards, insert themselves into the posterior
surface of the basihyal, and the hinder margin of the corresponding
thyro-hyal for the inner two thirds of its length.
Mesially it meets
the muscle of tlie opposite side for a limited distance in front, and
for the most part is superficial to the next two muscles to be described.
Externally it is overlapped by the sterno-mastoideus, and
we note that passing obliquely across its middle a tendinous line is
to be seen, from the external, and at the same time the most anterior,
half of which its fibres are inclined to be more outwardly directed,

represented

—

;

before
13.'

making their insertion
The Sterno-hyoideus is

into the thyro-hyal.

a

much

slenderer muscle than the last

DR.

162

R.

W. SHUFELDT ON

[Apr.

1,

described one, and in its characters it almost agrees with the same
Arising from the
muscle in Liolepis, as described for us by Sanders.
summit of the interclavicle and tlie adjacent fascia, it takes a course
directly up the middle of the neck, to become inserted into the basihyal and for a limited distance on the adjacent thyro-hyal, on their
This muscle is almost in contact with the
posterior margins.
fellow of the opposite side for its entire length.
14. The Sterno-hyoideus profundus is situated deep to the two
last-mentioned muscles, it taking origin from the interclavicle, the
corresponding clavicle for nearly its entire length, and from the deep

From this origin its
neck adjacent to these parts.
upwards, forwards, and outwards, to finally insert
themsehes along the hinder border of the thyro-hyal of the same
side, from its tip inwardly to the point of insertion of the sternohyoideus.
At the postero-mesial point of origin this muscle and
the fellow of the opposite side are in contact.
fascia of the

fibres are directed

Muscles of the Shoulder-Girdle and the Upper Extremity.

The Sterno-mastoideus in this lizard is a strong, broad, and
muscle, which arises from the summit of the interclavicle at its
external aspect, also from the adjacent fascia as far back as the
1.5.

flat

shoulder-joint.
it

is

Passing obliquely upwards, forwards, and outwards,

inserted into the outer end of the squamosal of the corre-

sponding

side.

mandibularis.

At

its

insertion

it

is

covered by

Posterior to this the sterno-mastoideus

the
is

neuroattached

to the superficial fascia overlying the deeper muscles of the back of
the neck, as far back as the third cervical vertebra.
In this
locality the muscle becomes very thin.
The anterior and posterior
portions of this muscle are somewhat individualized, more especially
the dorsal moiety of the muscle, where the cranial and cervical
insertional parts are quite distinct.
16. Trapezius.
This muscle is comparatively feebly developed
in Heloderma, being subtriangular in form, and overlapping behind
the anterior portion of the latissimus dorsi.
It arises as a thin
sheet of tendon from the fascia that springs from the cervico-dorsal
vertebrje at the summits of their neural spines, from about the last
few cervical vertebrae, to include the first two dorsals.
The fibres,
forming a thin muscular plane, converge as they pass down towards
the shoulder-joint, where they again become tendinous, and are
finally inserted at the anterior portion of the outer aspect of the
suprascapular of the same side, to the fascia below and posterior to
this, and more anteriorly to the outer extremity of the corre-

—

sponding clavicle.
7. Latissimus dorsi is a much better developed muscle than the
last described, being a strong, flat, triangular fasciculus of rather
coarse muscular fibres, which arise for the most part from the
1

aponeurosis of the dorsum that is attached to the neural spines of
the tenth to the twenty-first vertebrae inclusive, being adherent to the
fascia covering the deeper muscles for some little distance outwards

1
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from these points. Passing downwards and forwards it becomes
inserted by a strong tendon into the proximal third of the correThe o\iter margin of this
sponding humerus upon its ulnar aspect.
muscle develops a strong tendon, which, as the muscle itself passes
between the heads of the triceps to its insertion, branches off to
Mivart found a
insert itself into the triceps, upon its inner head.
but
similar tendon to this in Iguana, and Sanders in Phrynosoma
the latter anatomist found it absent in Liulepis.
This is a Hat, triangular muscle that
18. Levator scapu/ce.
arises fleshy from the external aspect of the anterior part of the
scapular and suprascapular, and from the anterior margins of both
of these bones.
Its fibres converging as they pass directly forwards
and passing between tlio deep muscles at the side of the neck, it is
finally inserted by a strong tendon into the side of tbe atlas.
Heloderiiia has this important breast-muscle
19. Pectoralis.
well developed
it arises from the external longitudinal half of the
entire length of the interrlavicle, from the posterior border of the
inner end of the clavicle, from the ventral aspect of tlie sternum,
from the corresponding surfaces of the last four costal ribs and the
intercostal fascia, and finally posterior to these parts from the fascia
of those muscles of the abdomen which are situated deep to the
;

—

—

;

pectoralis.

these several points of orighi, n pectoralis of either side has
converging to a point represented by the tuberosity of the
humerus of the same side, and here tliey are inserted, tendinous,

From

its

fibres

a line defining its mesial aspect, and for its entire margin.
the
20. Deltoideus in tbe species before us arises by two heads
anterior head from the underside of the mesial extremity of the
clavicle
the posterior head from the interclavicle close to the

upon

—

;

anterior head, and from the surface of the sternum immediately adjacent
these two heads are in coiitact for their entire lengths, aud
:

their fibres are sent directly to

tlie

corresponding humerus

;

passing

backwards aud outwards, they become inserted by a strong tendon
upon tbe head of that bone, just anterior to the next-to-be-described
Liolepis aud in Phrymuscle.
It appears that Sanders found in
nosoma only that part of the deltoideus which represents its claviI believe it has a double head in the Iguana.
cular portion present.
21. The Siipraspinatus is a flat, triangular muscle of the chest,
which, in this lizard, arises (Vom the anterior half of the mesial
margin of the coracoid, by means of a strong aponeurosis the fibres
converge as they take their way to the humerus of the same side,
and are inserted, tendinous, into the tuberosity of that bone, close to
;

the insertion of the pectoralis.
Here in Heloderma the supraspinatus appears almost to be
divisible into two parts, the anterior half of the muscle being
connected with the posterior half by an easily separable fascia ; but as
their origins are contiiuious, as well as their insertions, the muscle
could in no way be properly described as having two heads.
HoifmanD, who calls this muscle the m. supracoracoideus, informs us in his synonymy that it is the subclavius of Rolleston, the
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of Stannius, and the epicoraco-humeral of Mivart.
As iu Liolepis, the
it the supracoracoidens.
least for its inner
deltoideus
at
the
suprasptnatus is covered by
who says that he
Mr.
Sanders,
border.
anterior
anterior part and

peetoralis II.

Fiirbriiiger also called

has "seen Prof. Rolleston's paper (Trans. Linn. Soc. vol. xxvi.
On the Homologies of certain Muscles connected with the
pt. 3),
epicoracoShoulder-joint/ in which he goes far to prove that the
humeralis (which was Dr. Mivart's name for the supraspinatus)
but these differences of interpretation
corresponds to the snbclavius
On the Myology of the
are reconciled by Mr. Gralton's paper
volume,
in which the author
same
the
in
Orycterojms capensis'
among other inseranimal
has,
that
in
subclavius
that
the
shows
'

'

'

;

'

Another piece
one into the fascia covering the supraspinatus.
I believe that the nerve which in
of evidence bears upon this point
anthropotomy supplies the supraspinatus, arises from the same cord
of the brachial plexus and close to the same one which supplies the
subclavius, so that the muscle in question really corresponds to the
''
subclavius at its origin, and to the supraspinatus at its insertion
tions,

;

(P. Z.S. 1872).
22. The Infraspinatus in Heloderma is a broad, thin, and fan-shaped
muscle which arises from a curved hue occupying a middle position

From this point of
surface of the suprascapula.
origin its fibres tend immediately to converge to a point, but terminate
in a strong, flat tendon which inserts itself upon the tuberosity of the
upon the external

humerus
natus.
23.

just

beyond the insertions of the deltoideus and supraspi-

The Teres minor is one

of the deeper muscles of this shoulder-

from the antero-external border of the
Its fibres pass
coracoid and the adjacent margin of the scapula.
upwards, backwards, and outwards, when, becoming tendinous, the
muscle inserts itself upon the proximal end of the humerus of the
same side, just beyond its head. Not far from its insertion, the
teres minor is bound down by a strong tendinous aponeurosis, which
latter comes oif from the tendon of the long head of the triceps,
Fiirbringer
connectins this last with the head of the humerus.
called this muscle the scapulo-humeralis profundus, in which he was
and according to this latter author it reprefollowed by Hoffmann
sents the supraspinatus of Pfeiffer and Riidinger, the infraspinatus
of Mivart, the suprascapularis of RoUeston, and the teres tninor of
Sanders: may we not in truth believe that there is still work to be
done in the myology of reptiles ?
Two of the serrati muscles form an
24. Serratus mperficialis.
oblong fleshy mass upon the external aspect of the thoracic parietes,
girdle group,

and

it

arises

;

—

connecting the vertebro-costal ribs with the posterior border of
suprascapula.
Serratus superficialis arises by two digitations,
most posterior of which springs from the outer surface of
posterior extremity of the second sternal rib, while the larger or
terior one comes off" from a similar point upon the first sternal
Its fibres run forwards and upwards, and insert themselves upon

hinder border of the suprascapula, at

its

postero-inferior angle.

tlie

the
the
anrib.

the
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This muscle is superficial and closely applied to the serratus profundus, its fibres having the same direction almost throughout its
length ; it is so inserted, however, that the wider s. profundus
extends beyond it, both beyond its superior and inferior borders
posteriorly
while anteriorly, the lower margins of these two
muscles are nearly in the same line, and the s. profundus expends its
greater width above it, having a higher insertion upon the supra;

scapula.

25. Serratus profundus.
description of the

*.

beneath the same.

— As

I

have already pointed out

in

the

superficudis, the present muscle lies immediately
It arises from the superior extremities of the

first two sternal ribs
from the lower end of the last cervical rib
and from the lower end of the first dorsal rib, as well as from the
fascia stretching between these parts of the skeleton.
Its fibres
taking a course forwards and upwards, they become inserted upon
;

;

the entire posterior border of the suprascapula, making slight encroachment upon the adjacent internal surface of the same bone.
This is the third muscle of the Serrati
26. Serratus tertius.
group, and it arises by fleshy digitations from the fascia between the
last two cervical ribs (this part of the origin is very weak), from the
free extremities of the penultimate and next two anterior cervical
From this origin the muscle is thrown upwards as a thin,
ribs.
fleshy sheet, covering the thoracic aspect of the corresponding scapula
and suprascapula, to finally insert itself along the free, inner margin
of the last-named bone, for the anterior four fifths of its superior

—

edge.

—

'17. Sterno-coracoideus internus superficialis.
To examine this
muscle from the ventral aspect one must disarticulate the coracoid
and the sternum, as the muscle lies within the thoracic cavity. It
will be found to arise from the externo-dorsal surface of the sternum
from the anterior border of the same surface and from one or two
of the sternal ribs and the fascia between them, upon the same side.
From this origin its fibres pass directly forwards, converging somewhat as they do so, to become inserted into the coracoid, on its
inner aspect and near its lower anterior border, immediately in front
;

of the subscapularis.
28. Sterno-coracoideus internus profundus.
As
cates, this muscle is deep to the one just described.

—

name

indi-

It arises

from

its

the inner chest-wall, and from the thoracic aspect of the posterior
when, converging, its fibres
moiety of the sternum beyond it
becoming tendinous, it finally inserts itself upon the inner surface of
;

the coracoid, above and somewhat anterior to the sterno-coracoideus
Both these muscles were found to be present
internus superficialis.
in Liolepis belli by Sanders, while Mivart describes but one of
them as the " sterno-coracoid " as occurring in Parson's Chamselon.

Following Fiirbringer, they have also been termed the m. sternocoracoideus internus superficialis and m. sternocoracoideus internus
profundus by Hoffmann, who has said of them that " Die Mm.

und profundus werden in der
Kegel durch zwei an der Innenflache des Brustbeins und ventraleu

sterno-coracoidei interni superfcialis
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Muskeln repriiseritirt, die Sternum mit CoraAm einfachsten ist die Bildung bei Platycoideum verbinden.
dactylus .... Hier entspringt ein anselinlicher Muskel von der
Innenfliiehe und dem vorderen jiusseren Rande des Sternum, sowie
von den angrenzenden Enden der Sternocostalleisten und geht
Dieser M. sternonacli vorn zur Innenfliiehe des Coracoideum.
corucoideus internus liisst an seinem insertiven Theile eine gewebBrustgiirtels gelegene

erkennen, derart, dass die mediale Portion
sehnig und weiter vorn sich inserirt als die laterale, welche fleiscbig
sich an das Coracoideum ansetzt."
" Diese Differenzirung entspricht der ersten Anlage einer Trennung in zwei ganz selbstitndige Muskeln, M. sterno-coratoiflem
internus superficialis und M. stervo-coracoideus internus pro/'ion/iis,
wie sich dieselbe in ausgebildeten Zustande bei den meisten lypiscbi-u
liche Differenzirung

Sauriern tindet."
" Der -1/. sterno-coracoideus internus superficialis entspringt von
der Innentiiiche der inneren Lippe der Coracoidfurche des Sternum
unci inserirt sich medial neben dem liinteren Theil des Ursprungs
des

M.

subcoracoideus."

" Der M. sterno-coracoideus internus profundus entspringt von
der Innenflache des Sternum, namentlich im Bereiche des hinteren
Abschnittes, sowie von den angrenzenden Enden der SternocostalEr geht in eine lange und ziemlich schmale Sehne iiber,
leisten.
welclie sich an der Innenfliiehe des Coracoideum inserirt."
" Bei den fusslosen Sauriern ist dieser Muskel in der Regel bis
auf sparliche, seitlich gelegene Rudimente (Pi/gopus, Pseudopus,
Lialis), die speciell dem M. sterno-coracoideus internus superficialis
zu entsprechen scheinen, verkummert oder total reducirt (Ophiodes,
Acontias)." (Bronu's Thier-Reichs,' Bd. vi. 22-24 Lief. pp. 625,
'

li26,

1881).

—

This muscle, described by Fiir29. Sternocosto-scapularif!.
is found to be well developed iu Heloderma, and is seen to

briuger,

arise, fleshy,

from the anterior surface of the outer extremity of the
and as a flattened and narrow fasciculus of fibres to

first sternal rib,

Here
pass directly forwards to the internal surface of the scapula.
it is inserted, its insertion being found between the two divisions of
the suprascapularis nuiscle. Mivart, who calls this muscle the "costocoracoid," found it absent in Chamceleon parsonii, but present in
however, it is represented by a "sheet of
membrane" (P. Z. S. 1870, p. 865). According to Hoffmann, it is
And this last-named author
entirely absent in Platijdactylus.
describes still another shoulder-girdle muscle for lizards, the " teres
of it he says,
major,'" which I find to be lacking in Heloderma
" Entspringt entweder von dem hinteren Abschnitt der Ausseiifliiciie des Suprascapulare (Uroinastix, Stellio, Trachijsaiirus), oder
von dem hinteren Rande der Scapula und des Suprascapulare
{Euprepes) und inserirt sich am Humerus in der Niihe des Processus medialis, entweder fiir sich (Scincoiden) oder mit dem

Iguana;

in the former,

:

Latissimus dorsi {Uromastix)" (loc. cit. p. 624).
As iu the majority of true lizards, this muscle
30. Subscapular is.

—
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here divided into two parts
the most posterior part envelops the
hinder border of the scapula and suprascapula in a fleshy mass, encroaching slightly upon the adjacent surface of the coracoid.
After
this it converges to form rather a strong tendon, which is subsequently joined by the weaker tendon from the second part.
This
latter arises from the inner surface of the corresponding coracoid,
covering a longitudinally-placed, elliptical area, occupying the
greater share of its lower tbird.
As already intimated, its tendon
joins the tendon of the first part, just beyond the border of the
coracoid, when almost immediately they become inserted into the
distal margin of the head of the humerus at its posterior aspect.
Between these two divisions of the stthscapuJaris, the sternocosfoscapularis muscle is inserted, upon the mesial aspect of the shoulderblade.
Externally, the suhscapularis covers l)y its origin about half
of the scapula, extending but very slightly upon the suprascapula,
and in this locality is covered for its anterior portion by the infraspinatus.
Just before inserting its tendon upon the humerus, a
portion of the former is deflected and so expanded as to become inserted into the juxtaposed capsular ligament of the shoulder-joint,
and tliis part of the insertion of the suhscapularis seems to be enjoyed by the muscle among most Lizards.
Fiirbringer and noff"mann term this muscle the subcoracoscapularis,
but the name I here adopt for it is the one that has been used by
Mivart, Sanders, Stannius, Pfeiffer, Riidinger, and other anatomists.
31. The Biceps here arises but by a single tendon, of some
considerable width, which has its origin upon the external surface
of the coracoid of the same side, it being limited to a curved line
on the posterior moiety of the bone immediately within the line of
the sterno-coracoidal articulation.
The muscle passes directly down
to a point just in front of the elbow-joint.
It is not until it gets
opposite the head of the humerus, however, that the thin flat tendon
of the biceps becomes carneous, and even here it does not show
any disposition, as it does nowhere else throughout its extent, to
divide so as to exhibit anything that might be compared to two
At the middle of the brachium the muscle is considerably
heads.
bellied and fleshy.
Opposite the elbow-joint it again becomes
tendinous, and its tendon here is transversely disposed, binds down
the anterior aspect of the brachialis anticus muscle, as it spans the
interosseous space, and finally is inserted into both the ulna and
the radius, the ulnar insertion being much the stronger of the two.
Sanders found that the biceps is only represented by its coracoidal
head in Liolepis, while Mivart found that in Parson's Chamseleon
its insertional slips arched over the brachialis anticus muscle, exposing the latter to view in front, and he says of it, that " Descending in front of the insertion of the pectoralis, it there becomes fleshy,
is

and becomes more or

:

less

divisible into

two

bellies,

which embrace

the brachiahs anticus in front, but leave part of the latter visible
within and without the arm."
As I have just said, here in
Heloderma it covers the brachialis anticus, and simply spans the
interosseous space in front of it as it makes its double insertion.
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these forms in possessing only

[Apr.
its

1,

coracoidal

head.
This is one of the deep muscles of
32. Coraco-brachialis hrevis.
the shoulder-girdle found upon the anterior aspect of the chest, and
It arises from the outer surface of the
is here very well developed.
coracoid, between the rounded, posterior angle of that bone to a
Its area of
point anteriorly next to the origin of the teres minoi\
origin is luniform, the concavity being towards the humerus
and
agreeing in form, posteriorly, with the coracoid, which in this
Its fibres converge as they pass towards
locality it nearly covers.
the humerus, upon which bone the muscle is inserted, the insertion
being upon a line extending from the liead of tlie hone to a point at
the junction of upper and middle thirds, on its anterior surface
tlie

—

;

:

coraco-brachialis hrevis also

makes

a partial insertion into the cap-

sule of the shoulder-joint.

Posteriorly, this muscle is firmly overlapped by the thin, fiat
tendon of the biceps, while more anteriorly some of the superficial
muscles cross it to the humerus.
This is a very differently charac33. Coraco-brachialis longus.
terized muscle from the one I have just described, it being long and
slender, passing parallel to the humerus for its entire length.
It
arises, upon either side, from the posterior rounded angle of the
coracoid, making slight encroachment upon the adjacent posterior
From this origin this long and fleshy muscle
surface of the bone.
goes directly to the internal condyle of the humerus, into which it
inserts itself: its insertion also extends slightly up the shaft of the
bone, while its fascia merges with the fascia of the shoulder-joint.
Sanders, Fiirbringer, and Hoffmann all adopt the same names for
these muscles as I have 2:iven them here, the first-named authority
using them in the case of TAolepis belli as early as 18/2.
Both the
coraco-brachialis hrevis and longus are invariably present, so far as I
am aware, in all true Lizards.
Comparatively larger than we find it in
34. Brachialis anticus.
many Vertebrates, this muscle becomes one of the important ones of
It arises, somewhat
the arm, being even larger than the biceps.
tendinous, from the entire antero-external aspect of the shaft of the
humerus, from tuberosity to condylar extremity, being intimately
associated with the triceps upon its inner side, and in contact with
the biceps externally.
Passing between the muscles of the forearm
in company with the tendon of the biceps, it inserts itself, tendinous,
into the proximal extremities of the radius and ulna, upon their
anterior surfaces, being largely covered by the insertional tendon of

—

—

the biceps in front.
Fiirbringer terms this muscle the " humero-antebrachialis inferior,"
a name also adopted by Hoffmann it being the brachialis anticus of
Mivart and the brachialis internus of Riidinger.
It generally inserts
;

both bones of the forearm, but Mivart found that in
Chamci'leon parsonii this muscle inserted itself only into the ulna.
3.5. Triceps.
This thick and powerful muscle at the back of the
arm, here in our present subject exhibits four points of origin, viz.
itself into

—

:
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(1) Its first head, and distinctly the largest, arises from the
entire posterior aspect of the shaft of the humerus, from the head
This part of the origin of the triceps
of the bone to the condyles.

comparatively carneous.
(2) Another, and a very much smaller, carneous head springs
from a longitudinal line upon the posterior aspect of the shaft of the
humerus, extending from the tuberosity to a point a little above the
At the upper part of the shaft of the humerus
internal condyle.
the insertional tendon of the latissimus dorsi passes between these

is

two heads.

A

strong, cord-like tendon of the triceps springs from the
(3)
superior glenoid margin of the scapula, which merges into the fleshy
find
part of the muscle after it passes the head of the humerus.
given ofl" from the proximal end of this tendon, a thin, though
strong tendinous sheet, which passes across to the humeral head,
binding down as it does so the insertional extremity of the teres

We

minor.
(4) Finally, we find a long flat tendon of the trlcepa arising from the
This
inner surface of the coracoid near its postero-inferior angle.
and
merges
muscle,
the
belly
of
the
upper
part
of
crosses over to the
into it at a point immediately in front of the insertion of the latistendinous connection is made between this lastsimus dorsi.
named muscle and this coracoid-head of the triceps at the point we

A

have indicated.

The triceps is inserted by a powerful tendon into the olecranon
process of the ulna, but no sesamoid develops therein as was found
to be the case in Parson's Chamaeleon by Mivart, and in Liolepis
This sesamoid is also alluded to by Hoffmann as
belli by Sanders.
the " patella ulnaris," in Bronn's Thier-Reichs (loc. cit. p. 632).
'

Of the Musculature

'

of the Antibrachium and Manus.

—

This, one of the most important and con36. Supinator louyus.
spicuous muscles of the forearm, arises semitendinous from the external condyle of the humerus, and immediately makes insertion
along the entire length of the shaft of the radius, upon its superoHoffmann has very truly remarked in reference to
external aspect.
this muscle that " Man kann an diesem Muskel gewohnlich zwei
zuweilen drei oder selbst vier Portionen unterscheiden (letzteres bei
AUe diese Portionen entspringen von dem
Iguana, nach Mivart).
Epicoudylus s. Condylus externus humeri (bei Flatydacti/lus auch
noch von dem unteren Drittel des Humerus, bei Liolepis oberhalb
Seine Insertion findet, wie gesagt, an der ganzen
des Condylus).
These remarks apply equally well to
Lange des Radius statt,"

the supinator in Heloderma.
In this we have another muscle
37. Extensor dic/itorum longus.
which is prominently developed in the forearm of our present subArising by a strong tendon from the external condyle it
ject.
passes down the limb to merge into a thin, flat tendon over the
wrist-joint, beyond which it trifurcates, a slip going to be inserted

—
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in each case into the base of the second, third, and fourth metacar[)al
bones. Just beyond its origin this muscle is very thick and fleshy, and
in this locahty fuses to some little extent with the supinator lougus,
while at its insertion a thin tendinous expansion more or less unites
its slips of division, and spreads out over the back of the carpus.
Running parallel with the extensor
3S. Extensor carpi radialis.
digitorutn longus, this muscle likewise arises, tendinous, from the
external condyle of the humerus, and, as it approaches the carpus, it
forms a slender tendon which inserts itself into the os carpi radiate.
This muscle has not more than a quarter the bulk of tlie extensor
digitorum longus, with which it is quite intimately connected along

—

border.
Superficially, on the back of the
39. Extensor digitorum brevis.
manus, we observe a divided set of muscles, which constitute the

its radial

—

Five-parted, but each slip more
short extensors of the phalanges.
brevis arises from the dorsal
digitorum
or less distinct, the extensor
proximal extremities, and
at
their
bones
metacarpal
the
five
aspect of
from the ossicles of the first row of the carpus. These slips are
fleshy over the back of the hand, but become tendinous, each one
at the bases of the digits, and a tendon runs along the back of each

phalanx to the base of the ungual

joint,

where

it is,

in

each case,

inserted.

Proximally, these muscular slips are imbricated, while distally
their tendons, as they pass over each phalangeal joint in the fingers,
send down lateral tendinous slips on either side, which attach to the
sides of the heads of the finger-bones.
Springing from the postero-exterual
40. Extensor carpi ulnaris.
aspect of the external condyle of the humerus, in common with the

—

Jlexor carpi ulnaris, by a strong tendon, this muscle passes down
when opposite the radial side of the wrist
the side of the forearm
which, passing between the muscles of
teudon
a
strong
develo|is
it
the hand on that side, finally inserts itself into the proximal end
of the fifth metacarpal, upon its external surface.
41. TJlno-metacarpalis pollicis.- I propose this name for the
present muscle in lieu of the " Vlno-pollicialis dorsalis s. Ahdtcctor
pollicis longus " of Fiirhriuger, or even the " M. uluo-metacurpiulis
;

—

It is the Abductor pollicis longus of Stanuius,
It
pollicis of Mivart and Sanders.
metacarpi
ossis
Extensor
the
arises from the dorsal aspect of the lower third of the forearm
springing from the upper surface of the shaft of the ulna, it passes
obliquely across the carpus, to finally develop a strong little tendon
which is inserted into the proximal end of the poUex metacarpal,

Z"

of Hoffmann.

;

upon

its

dorsal side.

—

one from
idnaris arises by two heads
surface of the radial condyle of the humerus, and the
other from the side of the proximal extremity of the idna and from
the olecranon process of that bone. These are at first strong tendons,
42.

The Jlexor carpi

the posterior

but soon become carneous and forming aflat, powerful muscle running
dow n the outer side of the forearm, which again becomes tendinous
at the wrist, to finally insert itself into the pisiform bone,

upon the
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To speak more strictly, this superficial muscle of the
ulnar side.
forearm does not altogether run doAvii its outer side, but rather
crosses the limb somewhat obliquely, from the proximo-radial side
to the ulno-distal aspect.

—

43. Flexor carpi radialis.
This rather sleuder muscle, though it
develops a strong tendon both at its origin and insertion, arises from
the internal humeral condyle, and, passing down superficially, on
that side of the forearm, it becomes inserted into the os carpi ladiale,
and furthermore sends a tendhious slip to be inserted into the
proximal extremity of the pollex metacarpal.
44. Tlie Pronator radii teres is a conspicuous muscle of some
considerable bulk, which arises from the internal condyle of the
humerus, by means of a strong tendon, and is inserted into the
anterior surface of the shaft of the radius for fully half its length.
It is fleshy at its insertion, and intimately related to the Jiexor cai-pi
radialis for its entire length.

—

45. Pronator accessorius,
Mivart found this interesting muscle
both in the Iguana and in Parson's Chamseleon, but according

]»reseut

to Sanders it is absent both in LioJepis and Platydactylus, and
present in Phrynoisonia.
Hoffmann states that it is absent in Goniocephalua, and he terms the muscle the M. ulno-carpalis.
Riidinger
termed it the Pronator quadratus proprius ^Mivart gave it the name
;

here adopted ; it is the Pronator radii brevis of Sanders, and the
Ulno-navicularis of Fiirbringer.
lieloderma suspectum has it arising
from the anterior as|)ect of the internal condyle of the humerus by
rather a slender tendon, whence it passes directly across to the radius
to make a carneous insertion upon rather more than the middle third
of the shaft of that bone, along a line upon its inferior aspect.
The
tendons of the biceps and the hrachialis anticus pass between this
muscle and the proximal third of the shaft of the radius, to their
insertions.

—

46. Pronator quadratus.
Having removed the superficial layer
of muscles from the anterior aspect of the forearm, we readily expose
the present one.
It is seen to be a fleshy plane of muscular fibres
which obliquely span the inter-radio-ulnar space ; arising from a line
extending down the shaft of the ulna on its radial side, these fibres
pass forwards to the radius and insert themselves on the entire length
of its shaft, on the side opposite the ulna.
Heloderma suspectum, then, possesses all three of these pronator
muscles in its forearm, but we see from what has gone before that
some hzards may have but one of them, others only two, and still
others all three
so, then, we may judge that when the morphology
of these Vertebrates is better known, these differences may come into
play, as one good set of characters, in their classification.
At the postero-external aspect of the distal end of the ulna, at the
back of the carpus, there is found in Heloderma a concavo-convex
bonelet which I take to be the "pisiform."
Attention is drawn to
this ossicle here as we shall have to refer to it in the description of
our next muscle.
47. Flexor perfurans digitormn.
Before rendering ray account
:

—
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of this muscle, and the next one to be described, in Heloderma, I
would sav that I have found fundamental differences in both of them
as compared with the corresponding muscles in other Lizards, as
they are described for us by the various authors before me, for a
number of forms. So different, indeed, did I find the present one,
that I dissected it out in three forearms of three separate individuals
not only that, but I was not satisfied until I had again gone over all
the other muscles of the forearm, removing them one at a time until
only t\iejiexo7- perforans digitorum and the Jiexorper/oratus digitorum
remained.
The present muscle was found to be the same in all of
these specimens.
It arises by a broad and common tendon, in two
Of
well-defined parts, from the internal condyle of the humerus.
these the larger and more massive part arises on a line below the
origin of the flexor carpi radialis, while the origin of the second
part is to be sought beneath the tendon of origin of this last-named
muscle.
Nice discrimination is required to properly separate these
muscles at their common origin and Sanders found that in Liolepis
the flexor carpi radialis and the flexor perforans digitorum were
;

;

inseparable in this part of their course.
Returning to the first part of the muscle we have now under cousideration, we find that it stretches between the internal humeral
condyle and the {lisiform bone of the carpus, its carneous portion

forming a muscular mass, of no inconsiderable bulk, at the middle
Its insertion covers the entire
of the flexor aspect of the forearm.
palmar surface of the pisiform bone, the insertion of the tendon of
At the middle
i\\t f. carpi ulnaris being found to its outer side.
of the forearm, over the interosseous space, this part throws off a
flat, muscular slip, which, becoming tendinous just before arriving at
the wrist, joins the tendons of distribution of the second part of the

flexor perforans digitorum, and with them passes beneath the annular
ligament of the carpus.
Now both of these parts of our present muscle not only have an
origin from the internal condyle of the humerus, as I have already
described above, but they both likewise arise from the entire length
this division of
of the contiguous surface of the shaft of the ulna
the origin is quite free from the belly of the smaller, or second part
of the/", perforans digitorum, but it becomes far more intimate with
it at the carpus, at the point where the tendon commences that passes
This lastbeneath the annular ligament to go to the fingers.
large, flat sesamoid
mentioued tendon still remains to be described.
occurs in the broad and compressed trunk of this as it passes over
the wrist-joint.
In the palm the tendon splits into five strong slips,
and these are distributed in regular order to the five digits, each
one passing to the end of its proper finger to be inserted into the
:

A

A

triangular
phalanx, upon its flexor side.
of some considerable size is given oft' from this tendon
as it passes over the wrist, and its fibres converging they become
Sanders found
inserted into one or two of the mid-carpal bones.

base of the ungual

muscular

slip

The muscular
a muscular development similar to this in Liolepis.
slip that goes to the poUex digit apparently does not give off either
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auxiliary muscular slips or teudons, but simply passes through the

semitendinous tube developed for

it by the flexor perforatus dic/itorum.
point of bifurcation, from the dorsal aspect of the tendon-slip
that goes to the second digit, we find two muscular slips given off
the one on the ulnar side distally forms a slender tendon which joins

At the

the corresponding tendon of the flexor perforatus digitorum ; the
one on the radial side inserts itself into the base of the proximal
joint of the corresponding phalanx.
This arrangement also obtains
in the case of the third and fourth digits, and to a considerable
extent with the fifth digit also.
48. The Flexor perforatus digitorum, as in so many lizards, is a
muscle confined to the palm of the hand.
In the reptile before us it
arises by a common tendon from the pisiform bone and to some extent
from the annular ligament of the wrist. From its point of origin it
immediately radiates in the direction of the fin;iers, primarily dividing
into five slips, each one going to its proper digit, and together forinicg
a comparatively thick muscular pad for the palm of the hand. Each
and all of these slips are quite distinct, and the one devoted to the

pollex

is especially thick
this latter at its insertion develops two
small tendon-slips which attach, upon either side, to the proximal
end of the first phalangeal joint at its latero-palmar aspect, and
between these passes the tendon of the deep flexor which goes to this
digit.
firm connective tissue both extensively and intimately
surrounds the joint at this point, and has to be dissected away before
:

A

the true relations of the parts can be clearly seen ; and, further, we
canal arises in this locality', stretching longitudinally along the nether aspect of the phalanx, being attached to
its sides, and through it passes the digit-tendon of this finger furnished by the deep flexor.
In the case of the second finger the
arrangement is essentially quite different from what I have just
described it for the thumb ; and here, too, as already pointed out
find that a tubular

above, the power of the muscle is augmented by the reception, at
its ulnar side, of an auxiliary slip offered on the part of the deep
flexor.
also find the fibrous, tubular canal present, as already
described, and in this finger, as is indeed the case with all of the
remaining phalanges, this tube abruptly terminates at the middle of
the joint next behind the ungual one, at its palmar aspect, while an
inner secondary tube also presents a terminal aperture opposite the

We

middle of the proximal phalanx.
Returning, now, to the difference
arrangement of the tendons in this finger, I would point out
the following interesting structures instead of the insertional tendonshp of iht flexor perforatus digitorum of the second digit becorninoinserted on either side of the proximal joint at its base, as is the case
in the pollex, and thus allowing the deep tendon of the perforans to
pass between them, it splits, and allows the same to pass throu^'h
the perforation, but after that this slip-tendon of the perforatus'h
in the

:

inserted as a single cord into the base of the second phalanx of the
digit.

Here

I will also invite attention to

perhaps more properly should have
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thejlexor perforans digitorum, but they are more forcibly brought
In the case of the
to our notice at this point in our dissections.
which
still
have
under
consideration,
it is seen that
digit,
we
second
when the tendon of the flexor perforans digitorum has passed
through the perforation of the flexor perforatus digitorum, it in
turn sends off a very delicate tendon which is perforated in its turu
by the tendon of they, perforatus digitorum, and which thereafter
becomes inserted into the base of the second phalanx immediately
Again, when
posterior to the insertion of the tendon of the same.
joint of
digitorum
passes
the
second
tendon
of
the
the
f. p)erforans
this second finger it sends off still another delicate tendon, w'hich
this time becomes inserted into the phalanx just referred to, at a
Finally, I find upon closer observapoint just posterior to its head.
tion tiiat in the case of the muscular slips which are thrown off on
the part of the slip-tendons of the f. perforans digitorum in the
palm of the hand, and which go to be inserted into the bases of the
proximal phalanges of the third and fourth digits, that they so
divide that the muscular slip between the second and third, as well
as between the third and fourth metacarpals goes partly to the base
of one finger and partly to the other, on either hand, for insertion.
We will now consider the method of insertion of that slip of the
This is very
f. perforatxis digitorum which serves the third digit.
peculiar.
Its main tendon is inserted into the palmar aspect of the
distal extremity of the second phalanx, and is duly perforated near
In addition to
its middle by the proper tendon of the deep flexor.
this it throws forwards still another and a delicate tendon, which in
This
turn is inserted into the base of the phalanx just mentioned.
last tendon is perforated at its middle by the tendon both of the
first-described tendon oi the f. perforatus, as well as by the tendon
We find here, also, that the tendon
of the/, perforans digitorum.
of the deep flexor sends off a delicate slip opposite each phalanx of
the digit under consideration, which, in every case, becomes inserted
into the several phalanges immediately posterior to their heads.
The arrangement in the case of the fourth digit is essentially the
same as that we have just described as obtaining in the third. In
the fifth digit it is also the same, but the/, jt^^'foratus digitorum
does not possess the auxiliaiy perforated teudou.
Comparing this with what Sanders found in the corresponding parts in Liolepis belli, we find them to be quite different in
many particulars, as the reader may see by referring to that
anatomist's work upon the reptile to which I allude.
On the other
hand, 1 am unable to compare these parts with the corresponding
ones in Iguana titberculata as they are offered us by Professor
Mivart, for the reason that that investigator omitted to give a full
account of the details as to the manner of insertion of the deep and
superficial flexors in the form he selected for their demonstration,
and in his drawing of the same the integuments have not been
removed from the phalanges (P. Z. S. 1867, p. 785, fig. 6).
One would hardly look for such a high degree of specialization in
the matter of these flexors of the hand of Heloderma as the reptile
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not called upon to use that member, so far as the writer knows,
any particular operation requiring either marked flexibility or
suppleness
simply plods about, and neither runs up trees,
it
grasping the smaller twigs, nor does it especially use its fore feet in

is

for

;

feeding.

Before closing what I have to say about this muscle I would
direct attention to the fact that Professor Mivart, in his

Anatomy'

'

Elementary

331), has said, that in Iguana "this muscle can
hardly be said to be inserted by definite tendons " ; while, again,
their mode of insertion in Phri/nosoma seems, according to Sanders,
to be very simple (P. Z. S. 1874, p. 80).
49. The Abductor quinti digiti arises, fleshy, from the anterior
aspect of the pisiform bone, and, its fibres contracting to become
tendinous distally, it inserts itself into the shaft of the fifth metacarpal bone, immediately proximad to its head and upon the palmar
(p.

aspect,

50.

The Adductor

quinti digiti

is

here well represented, being a

band of muscular fibres which arise from the inner
side of the proximal end of the poUex metacarpal, and, passing
obliquely across the palm of the hand, are inserted into the proximal
extremity, on the inner aspect, of the proximal phalanx of the fifth
digit.
This very distinct and interesting muscle I examined with
the greatest care, but it does not seem to be recognized by
Hofl^mann, nor does it agree with what Sanders found in Liolepis.
In Heloderma it is at once brought into view the moment we cut
across and turn back the /. per/orans digitorum, and it is found to
delicate, thin, little

be wider across

its

middle part than

it

is

either at

its

origin or its

insertion.

51.
arises

The Adductor quinti digiti proprius is a thick muscle which
from the two outer bones of the second row of the carpus, upon

the ulnar side, and passing directly forwards and a little outwards,
inserts itself, carneous, along the entire length of the fifth metacarpal, upon the inner aspect of its shaft.
This may be the
Adductor quinti digiti of Sanders as found by him in Liolepis
(P. Z. S. 1872, p. l68), while the muscle I here describe as the
Adductor quinti digiti may be his Abductor quarti digiti (loc. cit.
but even in that event they are essentially very diS"erent,
p. 169)
since the Abductor quarti digiti of Sanders, as found by him in
Liolepis, is inserted into the ulnar side of the last phalanx of the
fourth digit.
52. Abductor metacarpi pollicis is the name I here propose for
another very u ell-developed muscle in the palm of the lizard before
us.
It arises from the two outer bones of the second row of the
carpus upon the radial side, and from the dense aponeurotic fascia
Passing forwards and a little outwards the
of the same region.
muscle is inserted, carneous, along the entire length of the shaft of
the poUex metacarpal, upon its inner aspect.
The auxiliary muscular slips which I described
53. Lumhricales.
above when speaking of the flexor j^^rforatus and perforans digitorum muscles undoubtedly represent the lumbrical muscles in this
;

—
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There were found to be live of them, and they passed from
the tendon-slips of the /. jierforans dlyitorum in the palm of the hand
to the corresponding tendons of the /. perforatus digitorum and the
bases of the proximal joints of (he digits, as alreadj- pointed out
Professor Mivart has carefully described these as they
above.
occur in Iguana tuherculata (P. Z. S. 1867, ]>. 785).
There are three of these in the palm
54. Interossei j)ahnares.
they are unusually handsomely
of the hand of Ileloderma
developed, somewhat peculiar, and 1 liave studied them with great

reptile.

—

;

They

by three thin, though
row of the carpus.
The first one springs from the outer one upon the ulnar side the
second one from the same bone as well as from the second in the
row the third comes off entirely from the second bone of the row.
The first-mentioned muscle enlarges and becomes carueous as it
passes forwards and is inserted, fleshy, into the distal extremity of
the shaft of the fourth metacarpal bone upon its palmar aspect and
care, aided

by a powerful

lens.

arise

strong, tendons, from two bones of the second

;

;

just

behind

its

head.

Number

two,

or the middle one of the

three of these interossei palmares, possesses a similar form to the
one just described, and makes a similar insertion u])on the shaft of

the

third metacarpal.

inserted in a like

manner

Finally,

the one on the side of pollex

is

into the second metacarpal.

T am thus careful in jiresenting these insertions of the palmar
interosseous muscles, for the reason that Professor Mivart found
that in Ir/uana tubercidata they were inserted " one on each side of

the proximal phalanx of each of the three middle digits" (P. Z. S.
From their position here, it will at once be seen
1867, p. 786).
that these muscles are not truly " interossei," but rather rest upon
the palmar aspects of the metacarpal bones, and it is from their
hands of most mammals that the term has been
derived.
55. Interossei dorsales.
The first of these arises from the radiopalmar aspect of the base of the second metacarpal, and passing
obliquely forwards and outwards becomes inserted along the inner
side of the shaft of the pollex metacarpal, and distally by a tendon
into the base of the proximal phalanx of the same digit, at its
internal latero-dorsal aspect.
AVe also note a thin, but rather
broad, tendon, stretching obliquely between the two metacarpals
here referred to, at their further extremities, the insertion upon the
second metacarpal being tb.e higher on the shaft.
The second
dorsal interosseous arises from the base of the third metacarpal at a
point corresponding to that, just described, on the second metacarpal as the origin of the first dorsal interosseous, and, passing
obliquely across, is similarly inserted into the proximal phalanx: of
the second digit, and along the inner side of the shaft of its metacarpal bone.
Similar interosseous muscles to these are found
between the digits and their metacarpal bones of the third and
fourth, and the fourth and fifth, phalanges, as are also the auxiliary
oblique tendons referred to above
and thus it will be seen that
Heloderma possesses four interossei dorsales.
position in the

—

;
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Musculature of the Trunk and Tail,

—Heloderma suspectum

has this muscle quite
powerfully developed, it being a firm, longitudinal welt wedged in
between the neural spines of the vertebra; on the one hand and the
longissimus dorsi muscle on the other, and extending the entire
length of the back.
Its thickest parts are in the cervical and dorsal
regions, while down the latter half of the tail it gradually tapers
away to a tendinous thread at the tip. Its structure is well seen in
the mid-dorsal region, where superficially it is characterized by a series
of obhque, closely juxtaposed, tendons, which, y)assing forward from
the muscular mass, and stretching by nearly four of the vertebrae,
are each in turn inserted into a neural spine of one of the same.
Still more deeply situate we find other tendons somewhat similar to
these last, which are inserted into the interspinous ligaments, the
fascia, and more or less upon the sides of the neurapophyses themselves.
All these I take to be tendons of insertion of the spinalis
dorsi, and cutting down more deeply on the muscle we find its origin
to be a system of tendons which arise from the anterior margins of
the prezygapophyses of the vertebrae and by fleshy origins from the
superior aspects of the same.
Where the muscle passes over the
pelvis, corresponding attachments are made to the sacral vertebrae.
Following it into the cervical region, we find the spinalis dorsi still
thick though more laterally compressed, and it is finally inserted,
first by a tendon, having something of the character of a ligamentum
nuchce, into tlie middle of the posterior border of the parietal bone,
mesiad to the complexus, into the supraoccipital whicli the latter
overhangs, and also by stout carneous fasciculi into the posterior
margins of the neurapophysis, the postzygapophysis, and to some
These
slight extent into the ventral surface of the atlas vertebra.
insertions are not entirely fleshy, but semitendinous, and the neural
spine of the atlas is much aborted.
As we pass from sacrum to
tip of tail the spinalis dorsi, as I have already said, gradually
diminishes in size, while at the same time it comes to be more and
more intimately blended with the supracaudal upon either side of it, as
it is between these muscles that it is found in this part of its course.
The muscles of the nuchal region of Heloderma are very much
blended together, and consequently difficult of dissection and
individualization.
Hoff'mann has also called this muscle the spinalis
dorsi, but incorrectly quotes Sanders as having termed it the
"sphincter dorsi" (Bronn's ' Thier-Reichs,' Bd. vi. Abth. iii. p. 618,
quoting P. Z. S. 1872, p. 161).
57. The Longissimus dorsi may almost be considered as the
direct extension forwards of the supracaudal muscles, for it is only
at the leading sacral vertebra, superficially, that we can detect a
56. Spinalis dorsi.

semi-distinct, transverse, line of demarcation that seems to indicate
the point where a blending takes place among the caudal muscles
on the one hand, and the longissimus dorsi and the sacro-lumhalis
on the other.
Along the dorsum the present muscle is quite
intimately united, by an intervening bond of semidense fasciae, with
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the mesially situated spinalis dorsi, and the sacro-lumhalis upon its
And its origin seems to be in the sacro-lumbar region,
outer side.
where it arises, for the most part, from the diapophyses of the
vertebrae ; but as it passes to the middle of the back, and the cervical
region beyond, its attachment becomes insertional, and by tendinous
points of development it makes fast to the apices of tlie postzygapophyses, and to the dorsal surfaces of the ribs on their outer sides.

Origin and insertion apparently are more or less blended in middorsal region, but this muscle is distinctly insertional in the cervicodorsal and cervical regions, while still more anteriorly the lonyissimus
dorsi becomes specialized and goes to form muscles that will next be
described.

—

Complexiis.
This is a most powerful muscle here, conit does the antero-median insertion of the longissimus
dorsi upon the skull.
may consider it as coming oif from more
or fewer of the post-axial vertebrae, and it is inserted into the
posterior border of the parietal bone, as well as into the hinder
surface of the cranium below it.
All these muscles of the neck are
quite intimately blended, more especially the two or three at present
58.

stituting as

We

under consideration.
.59.

Tiie Trachelo-mastoid

longissimus

dorsi

forwards

is

to

another muscle which continues the
the skull behind, being situated

external to the last, and inserted principally into the os occipitale
externus.

60. Transversalis colli

which

is

the last of the three muscular fasciculi

insert themselves into the posterior aspect of the cranium, as

the forward prolongations of the longissimus dorsi.
It attaches
point lower than any of them, being inserted into the
basioccipital near the rectus anticus tnajor, and intimately associated
on its outer side with the cervicalis aseendens.
This muscle
is the complexiis minor of Mivart, as found by him in Parson's

itself at a

Chameleon.

—In

our present subject this muscle arises
hinder end of the ilium of the
corresponding side, and, passing as a narrow baud over the pelvic
region, it commences to broaden as it covers the ribs.
From thence
on to the neck it has a width greater than the spinalis dorsi and the
lonyissimus dorsi together, but mesiad it is not so thick vertically,
while it gradually becomes thinner as it passes outwards.
As in the
case of the two muscles just mentioned, the general direction of its
fibres is directly forwards, and its insertion is found to be upon the
dorsal surface of each rib, for more or less their inner thirds.
These
insertions are tendinous and very firm, while the ventral surface of
the muscle itself is quite intimately blended with the intercostals,
and more posteriorly with the quadratus lumborum. On its inner
side, for its entire length, it is easily dissected from the longissimus
dorsi, the two muscles being quite distinct, while anteriorly it
merges into the cervicalis aseendens, a muscle which constitutes its
proper continuation forwards.
62. Cervicalis aseendens.
This muscle is handsomely developed
61. Saero-lumbalis.

from the

superficial aspect of the

—
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It arises from the anterior border of the leading cervical rib,
and passing forwards and slightly inwards it is inserted into the side
of the centrum of the atlas vertebra.
The tendon of the levator
scapula of the same side is also attached there, just anterior to it.
Underlying the complexus, this
63. Rectus posticus major.
muscle arises from the neurapophyses or neural spines of the first
three or four cervical vertebrae, and passing directly forwards
becomes inserted upon the posterior aspect of the cranium, into the

here.

—

As the atlas is without neural spine, in its
supraoccipital bone.
case the muscle only arises from the neurapophyses.
This is a very distinct and handsomely
64. Rectus anticus major.

—

developed muscle

;

arising from the ventral aspects of the first eight

more strictly speaking, from the ventral aspects
of the centra of these vertebrae, and also from the anterior borders of
the third to the fifth cervical ribs inclusive, it passes forward to
insert itself into the basioccipital bone of the base of the cranium.
Its points of origin from the ribs are to be found close to the
cervical vertebrae, or,

vertebrae.

A

small Scalenus anticus is to be seen arising from the
aspect of the second cervical vertebra, and the next
one or two that follow it, and its fibres passing backwards and
65.

lateral

outwards are found

to be inserted into the leading
of the neck, while internally it also attaches to
the fifth and sixth vertebr£e.
Sanders has said of
Liolepis, that " at its insertion it is continuous dorsad

lumbalis, and posteriorly with the intercostales."
said of

in Heloderma.
The Caudal Muscles

it

two

free ribs

the

centra

this

muscle in

of

with the sacro-

The same may be

—

:
the Supracuudal.
Structurally the
of this reptile is quite a remarkable part of its organization,
as the following description will go to show.
It will be seen that it

66.

tail

naturally divided by four muscular sulci.
Of these, one is a
supero-median longitudinal sulcus, that, as in the case of all the
others, runs the entire length of the tail
there are two mid-lateral
sulci, one upon either side
and, finally, an infero-median longitudinal sulcus.
These grooves are carried clear down to the caudal
vertebrae, each being lightly held together by connective tissue in
life, except the superior one, in which feeble tendinous bands stretch
across obUquely from side to side, that go to bind the supracaudals
more closely together than any of the remaining tail-muscles.
From this arrangement it will be seen that each lateral half of the
tail has two divisions, a supero-lateral and an infero-lateral one.
Each of these is made up of certain caudal muscles, which,
beginning muscular at the body, become more and more fibrotendinous as they proceed towards the tip of the tail.
Upon
making a transverse section of one of these parts, the fact is revealed
to us that internally it is composed of two longitudinally disposed
compartments, divided by the muscle dipping down between them.
Either of these compartments is large and conically tipped at its
proximal extremity, from whence it gradually tapers to a point at its
distal end.
The eight compartments of the tail, thus formed, are
is

:

;
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which, in this alcoholic specimen now
Feehle
of nearly a pure white colour.
these
fibrous divisions divide it apparently into irregular cells
merge into a line along the vertebrae, any pair of compartments
forming a single longitudinal, fibro-tendinous line, which blends

completelj

under

my

filled

with

fat,

investigation,

is

;

with the tendinous insertional part of the enclosing muscle, that
I
attaches along from vertebra to vertebra in the same locality.
other
lizard
moment
any
present
the
at
fail to call to my mind
that is thus supplied with a large store of adipose tissue in its tail,
and it would almost seem that it was to serve the purpose of a
storehouse commissariat, upon which the entire economy of this
reptile could draw in times of need, during its brief period of
hibernation in some regions of its range, or, as in torrid Arizona,

when the food-supply becomes

scarce or difficult for this clumsy

lizard to capture.

The svpracaudal muscle is the direct continuation backwards of
the spinalis dorsi, and being but attached to the neurapophyses and
neural spines of the tail-vertebrae, it is the smallest muscle of the
group.
The tendons do not show superficially as do the tendons of the
spinalis dorsi along the back, a feature that disappears as the two
muscles merge into each other just posterior to the pelvic region.
Indeed, when we come to first remove the integuments entirelyfrom
the tail of a large alcoholic specimen of Heloderma, the structure is
quite devoid of any striking characters, and it is only when we come
No
to use our scalpel that the sulci and other parts are revealed.
tendons or divisions are discernible upon first sight at all.
Q7. The ilio-caudal continues backwards to the end of the tail
the longissimus dorsi and sacro-lumbalis muscles, and it practically
in the tail fills the space between the neural spines and the
For the last three fourths ot
diapophyses of the caudal vertebrae.
its length this muscle fuses completely with the supracaudal, and
the two together combine to form one of the double compartments
described above, that are filled with fat.
This is the largest muscle of the caudal
6S. Infra-caudal.
group, and it ensheaths, on either side, two of the fat compartments
It arises from the posterior
alluded to in a previous paragraph.
aspect of the transverse process of the last sacral vertebra of the
same side, from the fascia of the muscles in the immediate post-anal
region, from the tuberosity of the ischium by a long, cord-like
tendon, and from the margin of the vent itself; it is inserted,
seriatini, into the diapophyses and the chevron-bones of all the
caudal vertebrae, to the end of the tail.
To expose the next set of caudal muscles
G9. Femoro-caudal.
we must make a submedian, longitudinal incision through the
infern-caudal muscle of one side, following it upon a curve extending

—

—

down through

the other tissues to the tibio-femoral interarticular
The one here to
then carefully dissect these muscles out.
transverse prothe
of
aspects
be considered arises from the dorsal
it soon becomes thick
cesses of the four proximal caudal vertebrae
cartilage,

;
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and

fleshy, although laterally compressed, and at first passing
directly forwards, soon turns outwards, and becoming tendinous is
inserted into the trochanter major of the femur of the same side.
Before arriving at this insertion, the femoro-caudal throws off

another tendon, which, passing down through certain other muscles
of the thigh, is inserted into the hinder surface of the interarticular
cartilage between the tibia and the femur.
Professor Mivart found
this second tendon of insertion likewise present in Iguana.
70. The Ischio-caudal muscle arises from the outer aspect of the
chevron-bone of the eleventh caudal vertebra, counting from the
sacrum, and, ensheathed in the fat that is surrounded by the
infero-candal of the same side, it passes directly forwards, as a subcylindrical, muscular cord of some size; running close to the
vertebrae, it becomes bulbous just before arriving at the vent, and
dipping down, and passing forward between the two layers of the
c/o«ca^ muscle, is finally inserted into the tuberosity of the ischium.
71. Cloacal muscle.
This arises, almost carneous, from the
ventral surfaces of the diapophyses of the fourth and fifth caudal
vertebrte, and passing downwards and forwards as a moderately thin
sheet of muscle it becomes inserted along upon the upper surface of
the cloaca from its posterior lip forwards.
As already stated above,
the ischio-caudal passes between its layers on its way to its insertion.
This cloacal muscle is situated to the outer side of \Aie femoro-caudal,
and internal to the infra-caudal.
72. Transversus perinei.
Superficial to all the muscles here

—

—

described, and stretching transversely across the region just posterior
to the cloaca, we find a thin muscular layer faintly divided into two

by a median, longitudinal line. Either la'teral half of this represents
one of the present muscles, a transversus perinei.
For the most
part

attached to the post-cloacal fascia of the region in question.
this point onwards we resume our descriptions of the
muscles of the trunk.)
it is

(From

73. Rectus abdominis.— Arising from the xiphoidal extremity of
the sternum, and from the costal rib that there articulates, either
rectus abdominis passes down the entire length of the body to the
anterior pelvic region,
being throughout" its course intimately
united with its fellow of the opposite side.
Posteriorly it becomes
inserted into the ischio-pubic ligament and the neighbouring fascia.
74. Pyramidalis.
This muscle is formed by a strong triano'ular

—

slip

thrown

the latter.

off

Its

by the rectus abdominis just above the insertion of
fibres converge, and passing outwards and slightly

backwards they are inserted, upon either side, iuto the"hamular
process " of the pubis.
Sanders found this muscle present in
Liolepis, but he does not award it a separate description (P. Z. S
1872, p. 161).
Obliguus abdominis externus.
75.
This broad and powerful
sheet of muscle here arises by an anterior expansion from the inner
surface of the skin overlying the chest ; by means of strong digitations from all of the dorsal ribs, and from six or seven of the
abdominal ribs that follow them ; and, finally, by far less distinctly

—
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defined digitations from the outer surfaces of the majority of the
remaining abdominal ribs in a line along the external border of the
saa-o-lumbalis of the same side.
For its entire iengtli, mesiad, the
muscle now under consideration apparently blends with the rectus

abdominis, and I

fail

to find

possible that the part

I

any other insertion

for

it.

It is quite

describe above as being attached

to the

integuments overlying the thorax, may more properly be considered
as belonging to the rectus, as the fibres therefrom seem to extend
down the body the two muscles are quite closely blended here.
76. Obliqnus abdoninis internus.- In HeJoderma suspectum the
;

—

the thirty-third vertebrae, inclusive, bear very short
ribs, and consequently upon the ventral aspect of its body there is a
region which is devoid of special bony protection.
It is here that
thirty-first to

the present muscle spreads out and by its muscular wall largely
protects what woidd otherwise be a weak point.
It arises by a
strong tendon from the anterior border of the ilium of the same
passing forwards and inwards, it gradually merges
side, and,
anteriorly with the lower part of the intercostals and the abdominal
fascia of the region in question.
The transverse fibres of this muscle are at
77. Transversalis.
once made apparent upon dissecting away the last-described muscle,
and it is found also to be principally confined to the lower prepelvic
It comes away as fascia from the external
region of the abdomen.
border of the qiiadratus lumborum, while, mesially, its strong fascia
blends with the fascia of tlie transversalis of the opposite side, and
is carried up beneath the rectus to a point nearly as high as the costo-

—

sternal ribs.

78. Quadratus lumborum.
fascia

—This

muscle is beautifully developed
by means of a dense, sheet-like
from the anterior rim of the ilium of the same side, and from

in the reptile before us.

It arises

the adjacent border of the diapophysis of the first sacral vertebra as
Soon becoming muscular, its fibres passing
far in as its centrum.
directly forwards insert themselves into the

entire

posterior surface of the rib to the thirtieth vertebra.
also attaches itself to the dorsal surfaces of the so
ribs," en

length of the
Ventrally, it

nominated " lumbar

passant, by tendinous anchorages.

—

External intercostals. -The internal and external intercostals
are both separately and very strongly developed in our present subTogether they fill in all the spaces among the vertebral ribs,
ject.
as well as between the sterno-costal haemapophyses.
Taken in mid-region, an external intercostal arises from the entire
anterior surface of the rib, save from about half a centimetre of its
vertebral extremity, and its fibres passing forwards and upwards they
79.

are inserted into the entire posterior surface of the next anterior rib,
Between the
save for a short distance above its free extremity.
sternal ril)s the fibres of the external intercostals pass directly forwards, and, in each case, very nearly fill in the entire space.
observe that from the sternum backwards through the pleurapophysial series there are muscular fibres coming away from the free
ends of the ribs, for about half a centimetre of their lengths in

We
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each case, that pass downwards and forwards.
These appear to be
so many separate origins of the oblifjuus abdominis externus, but
they do not properly belong to the series of the intercostals.
They
pass across to become inserted into the transverse tendinous intersections of the abdominal muscle to which we have referred.
Where
the external intercostals are covered by the sacro-lumbalis, the two
muscles are very intimately fused together, but careful dissection
is all that is required to demonstrate their individual independence.

—

80. Internal intercostals.
These are quite as well developed as
the external ones, and taken in mid-region they arise and are inserted
in the same manner as the more superficial set ; but in the present
the fibres pass forwards and downwards, thus leaving contrary-disposed vacuities at the vertebral and free ends of the ribs.
With respect to the intersterno-costal spaces, the fibres of the present
set of muscles are directed almost entirely inwards and but very
slightly forwards.
case

—A

»1. Retrahentes costaruin.
and, continuous with it, nearly
lined

all

large part of the thoracic parietes
of the abdominal parietes are amply

with strong, oblique muscular

digitations are supplied

fasciculi.

The

by the trunsversalis, and these

first series

of

interdigitate,

seriatim, with the fasciculi of

the present muscle, and thus together they constitute a thick muscular lining to the internal bodywall.

The retrahentes costarum arise, upon either side, from the lateral
aspect of the bodies of the vertebrae for nearly the entire length of
the spine, from the post-cervical region down nearly to the sacrum, in
which

latter locality the quadrutus lumborum fulfils their part.
pass obliquely forwards and outwards, to become inserted into
the middle of the shafts of the ribs upon their internal aspects, inter-

They

digitating, as I

have already

said,

with the fasciculi of the trunsver-

salis.

Muscles of the Hip-Girdle and of the Pelvic Limb.

—

A very interesting and broad sheet of muscle that
from within the pelvis, being attached, for the most part, to
the ventral and dorso-ventral surface of the pubis, as well as to the
median fibrous band that stands as a raphe between it and the fellow
of the opposite side.
It may extend also slightly upon the ischium.
The fibres converging and passing over the pelvic brim, are inserted
into the anterior surface of the proximal extremity of the shaft
of the femur of the corresponding side, as well as into its trochanter
minor, and into that tendinous band seen to be crossing obhquely
the caput femoris, and into the fascia overlying the femoro-pelvic
82. Iliacus.

arises

articulation.

Mivart, in his work upon the myology of the Iguana, considered
the present muscle to represent t\iQ psoas and the iliacus combined,
and in describing it divides the same into some four or five parts.
In Heloderma I find these several parts more or less distinctly iudi-
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cated, but believe with

described in
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that the muscle can be very well
such as has been done in the present

—

This is a strong and rather thick ribbon of muscle
83. Gracilis.
that passes obliquely down the antero-inferior aspect of the thigh,
its lower marsin being in contact with the sartorius for its entire
length.
The gracilis arises from that process, immediately anterior
to the acetabulum, which is crossed by the pubo-ischiadic suture, its
For the most part it is inserted into the
origin being tendinous.
side of the knee-joint, while a few of
the sartorius, the two muscles being very
Sanders found a
intimately united, here, at their insertion.
gracilis as well as a sartorius muscle in both Liolepis and Platybut Hoffmann seems disinclined to recognize the existence
dact)iliis
of tiie latter in Lizards (Bronn's ' Thier-Reichs,' Kept. 22-24 Lief.
They are both undoubtedly handsomely developed
1881, p. 64")).
fascia covering the tibial
fibres join those of

its

;

here in Heloderma suspectum.
In this we have a great muscular sheath that
84. Sartorius.
envelops nearly the entire ventral aspect of the thigh, and which
arises from the hamular process of the pubis, as well as from the
Below, it is inserted into the proximal end
ilio-ischiadic ligament.
its
anterior
aspect, just below the head of the
tibia,
upon
of the

—

bone.

—

There is a small muscle in this region that
immediately beneath the gracilis for nearly its entire length, and
which I will here describe under the name given it by Sanders.
Prior to that writer, Mivart had designated it in the Iguana as the
" tibial adductor,'' and subsequently Hoffmann termed it the
85. Pelvo-tibialis.

lies

" M.

Of these several names I conby Sanders to be decidedly the
arises by a single tendinous head from

pubo-ischio-tihialis lateralis.''

upon

sider the one bestowed

it

best one.
In Heloderma it
Passing down the
the ischium just in front of the acetabulum.
antero-ventral aspect of the thigh as a narrowish ribbon of muscle,
it again becomes tendinous as it nears the tibia, enters the popliteal
space, and is inserted, just below its head, upon the mesial aspect

of the bone just mentioned.

—

What I describe here as the ilio-ischiadic
ligamentous arch which arises from the tuberosity of the ischium, and passing round the inside of the thigh to
From this arch our rather
the front is there inserted into the ilium.
slender semimembranosus arises and passes down to be inserted into
I can find no origin
the outer side of the proximal end of the tibia.
it
upon
the
in
Heloderma.
for
ischium
Sehiilendinosus.
This muscle is handsomely developed in
'S'7
our present subject.
It arises, tendinous, from the ilio-ischiadic
Becoming
ligament, posterior to the line of the shaft of the femur.
carneous it forms a fusiform muscle which is concaved towards the
Opposite the femoral
thigh and convexed upon its opposite aspect.
condyles its tendon appears, and this is bifurcated, one branch going
to the inner side of the proximal end of the tibia for insertion, the
86. Semimembranosus.

ligament

.

is

a tendinous

—
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more cord-like, extends dowu the leg, where it is in relation
with the soleus muscle.
88. The Rectus femoris arises by two thoroughly distinct heads ;
one of these, and by far the slenderer, has its origin upon the pelvis,
just in front of the acetabulum, the tendon in this case being flat and
At about the middle of the thigh this head, which
of some length.
merges with the larger division of the
muscular,
become
has BOW
rectus, although both it and its tendon can be easily traced as far as
The larger head of the rectus arises from the pelvis
the patella.
immediately over the acetabulum by a broad tendinous origin.
Soon becoming fleshy, the muscle ]iasses directly down the dorsal
aspect of the thigh, and, by a tendino-apoueurotic expansion, is inserted into the top of the patella, from which it is in turn reinserted
into the outer surface of the head of the tibia, through the intervenother,

ligamentum patellce.
Although here a distinct muscle, it has
praticallv the same origin and insertion as the larger of the two heads
of the rectus fehwris, with which it is almost indistinguishably fused.

tion of the

89.

Gluteus iiuuvbnus.

—

the dorso-supcrficial aspect of the thigh posin its action aids the rectus in extending the
Upon
leg upon the thigh, as in all Vertebrata where it is present.
its underside, this muscle, in the lower part of its course, exhibits
a strong tendency to blend with the vastus exteruus, which lies beIt assists in covering
terior to the latter,

neath

it.

90. Peclineus.

and

— By

transversely dividing

at

their

middles

the

rectus femoris and the gluteus maxvnus and reflecting the mesial
stump, we bring to view the more deeply situate muscles of the thigh,

and the jjresent one can be easily examined. It is here found to be
of a triangular form, and arises from the ilium posterior to and above
the acetabulum ; it is also attached to the nether side of the tendon
of the (jluteus maximus, and more internally to the pubo-ischiadic
Largely carneous in its organization, its fibres pass downligament.
wards and forwards to the shaft of the femur, where they are inserted
a longitudinal line extending down the middle third of the same

upon

at its postero-ventral aspect.

9 1 The Biceps femoris is a perfectly straight, subcylindrical muscle
Its single and only
of nearly uniform calibre throughout its length.
head arises from the outer surface of the ilium, at its anterior third,
just behind and above the acetabulum, but posterior to the origin of
It is inserted on to the outer aspect of the shaft of the
the peclineus.
At its origin it is
fibula immediately below the head of the bone.
fleshy, but it is inserted by a comparatively strong tendon, as is
Sanders found this muscle
quite commonly the case in Lizards.
arising from the posterior end of the ilium in Liolepis ; while
Hoflmann, from his description of this muscle, seems to think that
this is the only origin it can have (Bronn's ' Klassen,' loc. cit.
.

pp. 644, 645).
92. Adductor hrevis.-

—

This is one of the smallest and at the same
In some
time one of the most deeply situated muscles of the thigh.
respects it seems to correspond with either one or the other of the
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by Mivart to Parson's Chameleon ; but as
the comparative anatomy of the gluteals is still in a very unsatisfactory condition in so far as their exact determination is concerned, and as this is a short adductor, pure and simple, I prefer
gluteal muscles ascribed

bestow the above name upon it. It both arises and is
by tendon, while otherwise it is a short flat muscle of
nearly uniform width, which has its origin upon the pubis, anterior
to and above the acetabulum, from whence it passes directly to the
anterior margin of the great trochanter of tbe femur, where it is
to provisionally

inserted

inserted.

—

93.- Adductor longus.
Here we have another one of the deep
muscles of tlie thigh, being situated on its antero-inferior aspect.
Apparently it arises entirely from the ilio-ischiadic ligament, which,
however, is at this point strongly connected to the ischium. At
first flat and thin, its fibres soon converge as they descend to their
insertion, which is found upon a longitudinal line occupying the
lower two thirds of the shaft of the femur, on its ventral aspect.
This muscle seems to correspond very well with the ^'adductor magnus'^
of Mivart, as that distinguished anatomist describes it in the Iguana

(P. Z. S. 1867, p. 791).
94. Vastus externus.

—

A number of Lizards have the vasti muscles
very small, while here in Heloderma they are of considerable size.
The vastus externus in the reptile before us is barely one fourth as
large as the v. internus.
It arises from the anterior aspect of the
shaft of the femur, covering its middle third and a portion of its lower
below, it becomes tendinous and merges with the tendon of
third
the common extensor of the leg upon the thigh.
Comparatively, a great bulky muscle, that
95. Vastus internus.
covers the shaft of the femur, from which it arises, from head to
As in the case of the
condyles, upon its antero-posterior aspect.
vastus externus, its strong tendon below blends with the tendon of
the rectus femoris, while the two vasti muscles themselves are practically almost fused into one.
96. Pyriformis.
The muscle I take to be the present one in Heloderma makes quite a remarkable departure from the pyriformis as it
Indeed, it might here almost be called an
occurs in other Lizards.
accessory femoro-caudal in some particulars, as our description will
go to show. The main part of the muscle arises fleshy from the ventral surface of the diapophysis of the first caudal vertebra, encroaching
The fibres converge and are
slightly upon the centrum of the bone.
As they come to an apex, this
directed down the back of the thigh.
apex is joined by a small axillary muscle that arises from the tendinous
Together the muscles at once
arch of the ilio-ischiadic ligament.
unite to form a delicate tendon, which, in its course towards the head
of the tibia, is closely juxtaposed to the tendon of t\\e femoro-caudal
At the lower third of the thigh
or rather to its branch tendon.
this tendon of the j^y^ifofinis and the branch tendon of the
femoro-caudal fuse into one cord, which is inserted into the tendon
of the external head of the gastrocnemius muscle a few millimetres
below the insertion of the latter into the external condyle of the femur.
;

—

—
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In sequence witli it, the above-mentioned larger part of the ^jyri/orinis seems to he the coiitinuatioa forwards of the c/oaca? mMsc/e,
of the infracaudal group of muscles.
In different forms of Lizards we find the pxjriformis muscle very
and consequently very different descriptions
of it extant
so when we come to consider the diverse nomenclature
that has been awarded to it, the question of its study becomes quite
puzzling. For instance the pyrifor mis of Sanders is said by Hoffmann
to be the femoro-caudal of jMivart, while Hoffmann himself has
called it the M. coccygeo-femoralis longus s. Pyrifor mis
while on
tlie other hand the pyrifonnis of Mivart is the coccygeus inferior
of Sanders, the M. coccygeo-femoralis brevis of Hoffmann, and which

differently constituted,
;

;

that the myology of
hands of anatomists.
97. Coccygeus inferior.
A muscle which arises by a thin sheet of
tendon from the hsemapophyses of the second, third, and fourth

is

the subcaudalis of Stannius.

reptiles

demands

I still believe

fuller research at the

—

caudal vertebrte.
Forming anteriorly a delicate slip of muscle, it is
inserted into the ischium just posterior to the acetabulum.
The
coccygeus inferior lies to the inner side of the femoro-caudal, that is,
it is mesiad to it, while the point of its insertion is internal to that
of the obturator externus.
Sanders foimd this muscle present in
Liolepis, where it arises from the extremities of the haemal spines of
the caudal vertebrae from the tenthi to the third.
98. Coccygeus externus.
Arising from the ventral aspects of the
diapophyses of the second and third caudal vertebrae, this laterally
compressed muscle passes directly downvcards and slightly forwards
to insert itself powerfully into the ilio-ischiadic ligament.
It will be
noticed that this muscle lies almost in the same ])lane with the
pyriformis in front and the cloacal muscle ])05terior to it, the three
being in sequence, their apposed margins in contact, and the whole
situated to the outer side of the femoro-caudal.
Phryiwsoma
possesses the coccygeus externus as is stated by Sanders.
99. Obturator int emus is a large and powerful muscle in fl^eZoderma suspectum, &x\s\ng from the pubis and ischium at the ventral
aspect of the pelvis. These fibres of origin start mesiad from the symphysial line, and, converging to some extent and becoming slightly
tendinous, they are attached, by an extensive insertion, upon the
summit of the shaft of the femur, on top of the trochanter major.
The muscle as thus constituted is thick and covers over nearly all of
the ventral aspect of the pelvis in front of and immediately beneath
the iliacus covering a strip along and beneath the
the acetabulum
pubis anteriorly.
100. Obturator externus.
With a bulk that is barely one third of
that of the obturator internus, the present muscle arises, tendinous,
from the tuberosity of the ischium, posterior to and below the acetabulum.
Forming a strong, thick band it passes round the summit
of the femur to make insertion by a powerful tendon at a point upon
the proximal end of the shaft just below the caput femoris, upon the
This point is separated from the insertion of the
posterior aspect.
obturator internus by a space of some tliree millimetres, the two in

—

;

—
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the femur

is

articulated in situ these insertions of the obturators look to the outer
side.

Muscles of the Leg and Foot.

—

Both heads of this muscle are here represented and strongly defined.
The external head arises by a long,
cord-like tendon from the outer aspect of the external condyle of
the femur, and passing directly down the back of the leg, parallel to
the shaft of the fibula, it becomes fleshy at the upper third of the
leg and, forming a flat, thin, and rather broad muscle, goes to the
101.

Gastrocnemius.

tarsus for its insertion.

It

jecting ossicle of the distal

is

inserted into that prominently protarsal bones, nearly in line with

row of

the fibula.
The internal head of the gastrocnemius arises from the proximal
third of the outer side of the shaft of the tibia, and passes obliquely
across the back of the leg, where it is seen to be a broad, thin, and
conspicuous muscle.
It is inserted into the mesial edge of the belly
of the external head of the muscle we have under consideration, a
short distance above its insertion.
At neither its origin nor its insertion is the internal head of the gastrocnemius inclined to be at all
tendinous.
"We find the round cord formed by the fusion of the
tendons of the pyrifor^nis and the auxiliary tendon of the femorocaudal inserted into the tendon of origin of the external head of the
gastrocnemius a few millimetres below the point from whence it
arises.
A very long and strong internal lateral ligament of the
is found in Helodernia, and it can be examined just above
the origin of the internal head of the gastrocnemius, but it in no
way overlaps the latter as Mivart states to be the case in Parson's

knee-joint

Chameleon.

A

102.
Soleus is here but very feebly developed, consisting of
only a few fibres and withal intimately attached to the inner surface
of the external head of the gastrocnemius.
It arises from the back
of the tibia at its proximal end, and is inserted in common with the
tendon of the gastrocnemius into one of the ossicles of the distal
row of the tarsus. The internal margin of the soleus muscle is
re-enforced by a tendon which is sent down by the semitendinosus
muscle of the thigh.
103. Peroneus secundus.
This muscle arises from the anteroexternal aspect of the fibula, from a point corresponding to the
insertion of the biceps to within a short distance of the external
malleolus.
Beyond this it forms a tendon, which, passing to the

—

becomes inserted into that bone that has been designated by
Sanders as the " cuboid."
Comparatively large and thick at its
lower portion, it here gives off a fascia which, spreading over the
back of the tarsus, is so attached that it forms a binder to hold in
place the flexor tendons passing beneath it
above, it is closely
associated with the biceps, the tendinous portion of its origin
being just anterior to the tendinous portion of the insertion of the
tarsus,

;

latter.
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I have failed to find a peroneus primus present in Hcloderma.
Sanders found one present in Phri/nosoma, and Mivart one in Iguana,

and

I believe it is usually present in Lizards.
Occupying a conspicuous and
104. Extensor longus digitorum.
median position upon the anterior aspect of the leg, this muscle

—

by a strong, flat tendon which comes off from the external
condyle of the femur, passes down in front of the same, and below
the femoro-tibial articulation becomes a comparatively flat and
narrow muscle, continuing thus to the tarsus.
In this latter
locality its tendon begins to form, and, when over the metatarsus,
this latter splits into two other delicate tendons.
Mivart found
the same bifurcation in Iguana tuberculata, and he has said that,
"Of these two tendons, the peroneal one curves round tibiad, and
is inserted into nearly the middle of the plantar surface of the
third metatarsal " the other one is similarly implanted into the
This agrees precisely with what we find in
second metatarsal.
arises

;

Heloderma.
105. The tibialis anlicus is a muscle of the interno-lateral aspect
Arising from the antero-lateral surface of
of the leg in this reptile.
the shaft of the tibia, from the side of the head of the bone, and to
some extent from the fascia at the tibial side of the knee-joint, the
tibialis anticus forms a fleshy muscle at the inner rather than at the
At about the middle of its course it is
anterior aspect of the leg.
quite intimately connected with the internal head of the gastrocnemius, at the origin of the latter from the tibial shaft. Opposite tlie
ankle the present muscle again becomes tendinous, and this, its tendon
of insertion, passes to the distal extremity of the first metatarsal
bone, where, upon the tibial side of its dorsal aspect, it is inserted.
It appears to be quite generally the case among Lizards that the
tibialis anticus occupies an antero-lateral position upon the leg,
rather than a mid-anterior one as it does in so many of the Mammalia.

—We

106. Extensor brevis digitorum.
find this muscle to some
extent quite complicated, and it arises by several independent slips,
M'hich have diverse origins and insertions.
be as follows

to

Their disposition seems

:

(1) An oblique fasciculus that arises from the anterior surface
of the distal end of the fibula, and which, passing forwards and
inwards across the top of the foot, is inserted into the superior
surface of the proximal y)halanx of the hallux.
(2) A smaller fasciculus than the last, also arises from the fibula
below it but more particularly from the fibulare (of the co-ossified
bones of the proximal row), and, passing directly forwards, becomes
inserted upon the dorsal aspect of the proximal joint of the fifth
digit.

(3) Fasciculus number three arises from
surface of the mid-ossicle of the distal tarsalia,

the

antero-superior

passes between the
bifurcated tendon of the extensor longus diyitorvm, and arriving at
the third digit it makes an insertion upon the upper surface of its
it

proximal phalanx.
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(4) Arising from the next inner ossicle of the distal tarsalia, but
not passing through the tendinous slips of the extensor longus
diyitorum, this has an insertion similar to the last, but here upon
the second digit.
(5) The fourth digit is similarly supplied, only in its case the
fasciculus arises from the extreme end of the fibula, and it has
likewise two lateral slips, one upon either side, inserted upon the
dorsal aspect of its proximal phalanx, and these arise on either side
from the bases of the proximal joints of the third and fifth digits.
So it will be seen that not only in this, but in other particulars, the
))resent muscle differs from the corresponding one in Iguana, as

described for us by Mivart (P. Z. S. 1867, p. 794).
Heloderma has this muscle comparatively very
107. Popliteus.
large.
It arises from the tibial side of the fibula, for about its
proximal fourth, and passing obliquely downwards and inwards is
inserted into the shaft of the tibia for nearly the entire length of its

—

At the back of the leg, at its origin and for some way
somewhat intimately attached to ilm flexor longus digit-

fibular aspect.

bevond,

it is

while in passing to its insertion it fills in much
it
of the interosseous space with its flat, triangular muscular expanse.
Anteriorly, and belonging to the deep set,
108. Peroneo-tiLiul.
we have this interesting muscle. It spans the inter-tiljio-fibular
Arising from the lower third of the shaft of the tibia,
space below.
across to become inserted into the corresponding
pass
fibres
its
Behind, it is largely covered
extremity of the shaft of the fibula.
by the tibialis posticus, as the latter passes to its insertion.
As is commonly the case among Lizards,
109. Tibialis posticus.
It
this muscle possesses a triangular form with its apex above.
arises from the inner aspect of the fibular shaft, tibiad, for the
Its fibres converge as they pass downwards
distal half of its extent.
and inwards, and when near the tarsus they become strongly tendinous, which tendon is powerfully inserted into the tibial ossicle
of the co-ossified elements of the proximal row of the ankle. Over
the lower part of the tibia, a firm fascia fuses with the tendon of
this muscle, which there spreads out to cover to some extent the
tarsal joint, to which it gives a certain strength and support.
Large and carneous
110. Flexor longus digitorum {perforans).
in its upper part, this muscle arises from the posterior aspect of the
from the posterior aspect of the
external condyle of the femur
proximal half of the shaft of the fibula; and from the tendon of the
It is also quite
external head of the gastrocnemius muscle.
From
intimately attached to the underlying popliteus at its origin.
these several points the Jiexor longus digitorum, as a muscle of
some considerable bulk, passes down the back of the leg to
become, near the ankle, quite suddenly flat and then completely
It passes dorsad of the tendinous arch at the ankle,
tendinous.
and in the sole of the foot sphts into five small tendons, which
Each
are distributed, one to each, to the five pedal digits.
perforates the tendons of the Jiexor brevis digitorum, after which
they send to the joints of the toes as they go to their distal iuser-

orum that covers

;

—

—

—

;
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tions slender accessory slips,

found

to

discussed

of which are

much

the same as we

be the case in the hand, and which has been quite fully
above.

when we come
found

all

191

We

shall dwell

more

in detail

upon these points

to describe further on the smaller and special muscles

in the sole of the foot.

—

Mivart describes a muscle, which is
under this name in Iguana (P. Z. S.
18G7, p. 797), but it is only its first part that in any way agrees
with a muscle which I propose to call by this name in Ilelofind that it arises as a thin, small, fleshy muscle
derma.
I
from the posterior aspect of the fibular ossicle of the co-ossilied
bones of the proximal row of the tarsus and to a limited extent
from the adjacent surface of the distal end of the fibula. Soon
forming a flat tendon it at once passes to the tarsal aspect of the
tendon of the flexor longus digitorum., where, at a point about
opposite the proximal row of tarsal bones, it fuses with it, and thus,
as will be seen, constitutes a true accessory muscle to this deep
111. Flexor

divisible

into

accessorius.

two

parts,

Hexor.

—

This arises, semi(perforatus).
ventral aspect of
fascia
of
the
transverse
tendinous, from the dense
surface
of the fibular
corresponding
also
from
the
and
ankle,
the
side of the fused ossicles of the proximal row of the tarsal elements.
112. Fexor

brevis diyitorum

Radiating, it divides into five muscular bundles, which pass in proper
order to the five toes ; the one belonging to the hallux being the
smallest, while the one jioing to the little toe is the largest.
The short fasciculus that goes to the liallux is chiefly inserted into
the proximal end of the first phalanx of that digit, and simply forms
a tendinous tubular sheath through which passes the tendon of the
deep flexor, and not a distinct insertional, perforated tendon as is
note
the rule with this muscle in the case of the other toes.
here that the tendon of the deep flexor sends off an accessory slip to
In the
every joint as it passes to the distal phalanx for insertion.

We

little toe the arrangement is quite similar to what we
for the hallux, while the tendon of the deep flexor
described
just
have
does not send off any accessory shps to the joints of this digit.

case of the

With

respect to the three middle toes, the arrangement of the inser-

and superficial flexors corresponds with
the structure of the same jiarts as we described them for the manus.
So far as I can discover it is only the tendons
113. Lumbricales.
flexors going to the three middle toes
and
superficial
of the deep
that are supplied with lumbrical muscles, and these are arranged
very much as we found them in the hand of the reptile we have
tional tendons of the deep

—

under consideration, having quite similar origins and insertions.
it
In this connection we must observe another muscular slip
arises from the distal surface of the fused ossicles of the proximal
row of the tarsus, beneatli the origin of the short flexor, and, passing
forwards and inwards, it becomes inserted on to the plantar side of
:

the broad tendon of the long flexor in the sole of the foot, before
the former splits up to be distributed to the toes.
1 find no muscle elsewhere described
114. Flexor fibulo-tarsalis.

—

14*
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that exactly corresponds to this.
It occurs upon the flexor aspect
of the leg, and arises from the end of the fibula, close to the origin

of the Jlexor accessorius, and as a strong little bunch of fibres it
passes directly across to the bone representing the proximal tarsal
row, and is inserted thereupon, on its proximal surface.
115. Abductor hallucis
small muscle that arises, tendinous,
from the distal surface of the consolidated bone of the first row,

—A

and passing forwards is inserted into the proximal phalanx of the
hallux at its base.
Mivart found this same muscle present in
Iguana (P. Z. S. 1867, p. 797).
116. Flexor minimi digiti.
Decidedly more inconspicuous than
the last, this muscle arises from the same bone upon the fibular side
of the foot, and passing forwards it makes a similar insertion into
the base of the proximal phalanx of the little or outer toe.
117. Adductores digitorum.
Deep to all the plantar muscles
thus far described, this set consists of three flat, carneous, little
They have a common
strips which are superficial to the interossei.
origin from the bone representing the first tarsal row, and, radiating
forwards over the sole of the foot as three distinct fasciculi, they
become inserted in their proper order into the bases of the proximal
phalanges of the second, third, and fourth toes, on the fibular side
iu each case.
118. Literossei plantar es pedis.
Differing from these muschs in
the manus, the interossei of the plantar region are more numerous
than those of the palm, while those of the dorsum are less so. Their
There seem
origin and insertion, however, are essentially the same.
to be five of these fasciculi present iu the sole of the foot of Heloderma three central ones, and one each to the inner side of the
outer toe and hallux.
119. Interossei dorsales pedis do not seem to exceed three in
number, and they are devoted to the three middle digits. They are
disposed much as we find them in the hand.
Mivart found interossei nmscles also present in the pes of Iguana
tuberculata, but the additional layer of fasciculi that he there
describes, I take to be my Adductores digitorum (see P. Z. S. 1867,

—

—

—

—

p. 797).
I find no muscles present in the pelvic limb of Ileloderma sus-

pectum other than those

IV.

On

I

have described above.

an Examination of the Contained Organs of
THE CCELOM.

Cutting open the body-cavity by a median, abdominal incision,
at once bring into view the various organs that it harbours.
It
will be seen that these are covered by the reflected la^'er of the
peritoneum, which iu Heloderma is almost perfectly colourless, and
being very thin can hardly be said to obscure the viscera from our
view at all. This peritoneal layer differs from that membrane as we
find it in Iguana and Lacerta, in that it is not deeply pigmented
posteriorly and colourless anteriorly, as may be inferred from what

we
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we have

submedian, longitudinal plane it conand this double fold of membrane
partially divides the coelom into right and left halves.
Of unusual
size, the corpora adiposa here lie between the internal muscular
parietes and the peritoneal layers, while the kidneys are external to
the latter, the reproductive glands internal to it, the two being
separated by the horizontal portion of this membrane.
Following
the peritoneum to its attachments we find it to be fast all along the
spinal column, while ventrally it is firmly attached mesio-longituThe parietal layer
dinally to the musctdar wall of the coelom.
also makes fast to the tendino-fascial divisions, here and there, that
indicate the lines of insertions of the digitations of the principal
body-wall muscles. Other than this, both the visceral and parietal
layers of the peritoneum in this Lizard are but loosely attached to
the parts they cover, and may by gentle traction be easily detached.
Thoracic and abdominal cavities are partitioned from each other by
the usual reflection of this membrane, while below the liver the
large anterior abdominal vein is seen to be borne in the ventroContinued as the umbilical ligament, it passes
parietal layer.
between the lobes of the liver as a single layer, which in our present
just said.

In
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tlie

stitutes the umbilical ligament,

subject bears the ramifications of a large vein.
lieddard has called the visceral layer of the peritoneum, as

it

occurs in certain Lizards, the "horizontal membrane;" and this author,
in a masterly paper upon this subject (P. Z. S. 1888, p. 99), has said
that " In Monitor there is some little diiference (from Iguana and
Lacertd) ; when the body-walls are cut open and reflected, the alimentary viscera are not exposed as they are in Iguana. A loose membrane covers these viscera ; the membrane looks as if it were simply
the lining peritoneum of the abdominal cavity which had got separated and detached from the abdominal parietes ; this is, however, not
the case ; an examination by the aid of the microscope showed clearly
that a layer of peritoneum covers the abdominal musculature, and
is quite distinct from the horizontal membrane ; in Varanus griseus
the peritoneal layer was particularly distinct, for the reason that it
For the greater part
contained numerous pigmented corpuscles.
this membrane is free from the ventral parietes ; anteriorly it is
attached to the median ventral line ; dorsally it is attached along
the spinal column ; here and there it is also attached to the lateral
It passes over the lobes of the
parietes by membranous bands.
liver and the stomach, and shuts off the lungs from the abdominal
The umbilical ligament dividing the two liver-lobes is precavity.
sent as in Iguana, and is attached to the dorsal side of the horizontal
membrane. This horizontal membrane also separates the kidneys
the
from the reproductive glands ; the latter lie internally to it
The ventral surface of this membrane
kidneys are placed outside it.
The fatbears a vein of some size, the anterior abdominal vein.
body, when present, lies below the membrane, and is therefore shut
In many forms, and Beddard
off from the abdominal cavity."
gives us a list of some of them {Lacerta, Uromastix, Gyclodus,
Iguana, and others), this horizontal membrane is for the greater
;
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part absent
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and thus

it

will

L^V^-

U

be seen that the Lacertilia are arrayed

particular structure and its ditferFurther it will be seen, from wliat has been
ences are concerned.
set forth above, that Heloderma agrees with Varamis in the anatomical arrangemennt of its peritoneal layers.
Gorjiora adiposa.
These, as I have already said, are very large
right
one, having a length of ten centimetres,
in Heloderma ; the
and a width of three and a half centimetres, is somewhat longer, but
In outline, either is shaped
scarcely wider than the left one.
something like a hemi-elhpsoid, the plane surface facing dorsad,
Anteriorly,
wlule the convex one looks downwards and outwards.
either one of these paired fat-masses has fully one-third of its bulk
in

two

sections, in so far as this

—

turned in upon itself from without, inwards, and in sucli a manner
that the plane surface of the turned-in portion is opposed to, and in
contact with, the plane surface of the remainder of the mass.
These fat-bodies have rounded margins, and are throughout irregularly
lobulated, the lobules being of various sizes. As has been stated, tiiey
are separated from the abdominal cavity by the horizontal membrane
in position the right one extends from the
of the peritoneum
pelvis anteriorly to a point up opposite the middle of the stomach ;
while the left one extends from the pelvis anteriorly to a point
up opposite the middle of the liver, and dorsad to that organ. The
right corpus adiposum sends down into the pelvic cavity a small,
lobulated prolongation of its mass, and in consequence this one
anteriorly, their
extends further posteriorly than does the left one
small
lobulated comTwo
other.
opposite
each
ends are about
missures of fat yoke these corpora adiposa together just anterior to
if constant, they might be known as the anterior and
the pelvis
All of the fat constithe posterior commissures of the fat-bodies.
tuting these masses is of a pale straw-colour throughout, and the
lobules are very distinct, being simply held together by a very
delicate connective tissue, and by the vessels that ramity among
them. I found a branch of the anterior abdominal vein that passed
right and left coming from between their interlobular spaces, and it
joined the main vein in the median hne. The corpora adiposa do
not seem to have any very firm connections with any of the structures in the abdomen, and it but requires the very gentlest of pulling
In a
to detach them and to lift them in toto from that cavity.
young Heloderma I find these masses proportionately considerably
they are,
smaller and situate very much farther beyond the pelvis
too, well overlapped by the lobes of the liver, and in the case of
the left one it seems to be underlaid, posteriorly, by the loop of the
;

;

;

;

duodenum.
The Liver. In
fulness the manner

—

a
in

former paragraph we gave with sufficient
which the hepatic peritoneal folds assisted to

Anteriorly,
hold this important organ in its place in the body-cavity.
the heart lies, for its apical portion, between its two principal lobes,
while below these latter there is brought into view the stomach, the
In position the liver lies
j)ancreas, and part of the intestines.
somewhat to the right side of the ccelom, and the right corpus
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adiposum stronglj' impinges upon its right lobe. Composed of the
usual hepatic tissue, the liver of Ileloderma is, during life, of a
deep brownish-red colour, but this turns paler after the organ has
been placed in spirit, and it becomes tinged with a greenish hue.
Ventrally, as a whole, this gland is convex over its surface, it being
Primarily, it is divided into two
behind more or less concaved.
principal lobes
the right lobe has a length of about 7'5 centimetres
and a width of 2'5 centimetres, wliile the left lobe is something like
Its borders are
a centimetre less in both of these dimensions.
rounded, and it measures through its thick part, which is near its
centre, about a centimetre.
Regarding it upon its ventral aspect (Plate XVI. fig. 1), we are to
observe that the right lobe exhibits near its posterior apex one or two
small fissures, while a small teat-like process of the glandular substance issues from the same lobe to cross towards the left behind the
gall-bladder.
This right lobe is likewise indented in such a manner
that the gall-bladder is exposed to some considerable extent through
an oblong aperture.
Between the lobes, behind, issue the bile-ducts,
and the portal vein makes its entrance.
Viewed upon its dorsal aspect (Plate XVI. fig. 2), thehver of this
Lizard presents us with a number of interesting points for our examination. Chief among these is a small supplementary lobe which comes
off from the anterior part of the right lobe near its mesial border.
It projects freely, being subcylindrical in form with rounded apex,
and in direction it is oblique, passing up close to the outer side of the
heart.
From this latter fact I propose to call it, in those specimens
wherein it is present, the lobulus cardiacus. Other very much smaller
lobuli are to be seen upon this aspect of the liver in the specimen
before us, whether these are constant or not, I cannot at this writing
say.
Several of these occur at the apical extremity of the right
lobe; two overlapping ones are seen at the hinder part of the /bs«a
cystidisfelletB.
In this latter fissure obliquely lies the gall-bladder,
an organ which we will describe further along.
The pons hepatis, or the ligature that binds the right and left lobes
of the liver, in Heloderma is very extensive and very thick, extending as it does from the fissure of the gall-bladder to a point anteriorly
where the two lobes meet the apex of the heart.
The portal vein enters the left lobe of the liver at its lower part,
Its branchings take place after the vessel passes
as a single trunk.
At about 4 centimetres behind the
into the hepatic substance.
liver the anterior abdominal vein joins the portal as its main tributary.
Beddard figures the portal vein of Varanus salvator as
entering the right lobe of the liver (P. Z. S. 1888, p. 104)
but this
does not agree with a specimen of Varanus niloticus before me,
wherein the portal vein distinctly enters the lelt lobe of the liver,
branching just as it does so \
;

;

am

indebted to Professor Alexander Agassiz for the specimen of V. nilowhich I refer, and to Professor Samuel Garinan for his kindness in
selecting it from the collections of the Museum of Comparative Zoology of
Harvard College, and forwarding it to me.
'

I
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The Gall-bladder

own dnet

is

of a

Its position

tively large size.
(ci/stic)

passes

[^^pr- ^>

pear-shaped form and of comparahas already been given above.
Its

down

to

the duodenum, l)eing joined in

mid-course by a biliary duct coming from the riglit lobe of the liver.
Smaller ducts pass from it to enter the right hepatic lobe just mentioned, while upon its surface several minor branches seem to anastomose with each other. In addition to all these we make out an
hepatic duct proper; this issues also from the right lobe of the liver,
and passing down joins at mid-course the pancreatic duct. A
branch joins also this hepatic duct with the gall-biadder.
It was a
long time before I could bring myself to believe that these several
branching ducts were not anastomosing vessels borne in the peritoneum overlying the parts under consideration.
I am now,
however, fairly well satisfied, after the most careful examination
that I could make, that the arrangement is as I have given it.
According to Beddard a somewhat similar condition of affairs is
to be found in Varanus salvator (P. Z. S. 1888, p. 10.5, fig. 4).
The structure is one that requires and will repay more extended and
careful research, and to this end I should very much like to examine
large living specimens of Heloderma, and if possible compare them
with more specimens of Varanus salvator.
The Pancreas. This organ is of proportionately good size in the
reptile before us, and it is to be sought, as usual, in the loop of the
duodenum.
From its ventral aspect there arises an elongated
papilla, and it is at the extremity of this that there enters the
single hepatic duct formed by the two smaller ones which emerge
from the sulcus in the right lobe of the liver while lower down one
of these latter appears to send a branch to the duodenum.
For its
middle third, one of these ducts exhibits a peculiar reddish enlargement, of no great size I am at a loss to know whether this be
normal or not. This enlargement is strung along on the duct for a
distance of a centimetre or more, and has the appearance ot' a verv
narrow elongated gland through which the duct must pass before
arriving at the pancreatic gland.
From the apex of the pancreas
the common duct, here very short, enters the gut.
Peculiar as this arrangement of the cystic, hepatic, pancreatic, and
common ducts in Heloderma is, it is not witliout parallel among
Vertebrates, for the arrangement is simulated in the Frog, where, too,
a system of branching hepatic ducts coming from the liver unite to
form a single duct that passes into the substance of the pancreas,
where it eventually unites with the common bile-duct on its way to
the duodenum \
In Heloderma the hepatic veins emerge from the liver at its
anterior part and soon enter the postcaval vein, as the latter passes
forwards to the right side of the heart.

—

;

;

^ For a good drawing of these structures in the Frog, see Wiedersheim's
Comparative Anatomy of Vertebrates,' translated by W. Newton Parker, 188(5,
Compare also what Sir Richard Owen lias to .say upon this
p. 241. fig. 197.
point in his Comparative Anatomy and Physiologj' of Vertebrates,' vol. i.
'

'

pp. 448-454.

HELODERMA SUSPECTUM.

1890.]

197

While in New Mexico, several years ago, I collected a large series
of Phrynosoma dou^lassii, and I have an alcoholic specimen of one
Upon opening it I find
of these before me at the present time.
that the greater part of its peritoneum, posteriorly, is deeply pigmented (almost or quite black), while it lacks the horizontal
membrane dividing the coelom, and so agrees with the IguanaLucerta group as pointed out by Beddard\
The liver of this Phrynosoma is very thin and broad, spreading
Its left lobe is considerably
out nearly across the abdominal cavity.
the larger and the thinner ; it extends well behind and laterally
I find its
covering, for the most part, the neighbouring viscera.
gall-bladder suhspherical in form, with very thin coats, while in the
arrangement of its duct (for there is but one of them) and the
hepatic duct it agrees with what T. J. Parker found in Lacerta

—

viridis
that is, a "common bile-duct, running parallel to the portal
at its anterior end
vein and opening posteriorly into the duodenum
it is formed by the uniou of the cystic duct and the hepatic duct
:

from the liver itself " ^.
Judging, then, from Professor W. N. Parker's figure of the Frog,
we may have (1) several ducts leading from the lobes of the liver,
and combining in a single duct that goes to the gall-bladder (2) a
duct from the gall-bladder to the pancreas; (3) a duct from the
liver to the pancreas ; (4) the proper hepatic ducts combining to
form one that enters the pancreas and in it join a duct traversing that
gland
(5) a common biliary-pancreatic duct passing from the end
;

;

of the pancreas to the duodenum.
Judging from Beddard's description of Varanus salvntor, we may
have in that lizard :— (1) at least tbree ducts leading from the liver
to the gall-bladder ; (2) at least two proper hepatic ducts that unite
before joining the common duct ; (3) a cysto-hepatic duct that joins
the cystic duct
a final union, posteriorly, with a single cystic duct
and an hepatic duct to form the common duct; (4) an interlacement
The relations
of cystic ducts upon the surface of the gall-bladder.
with the pancreas are not given by the writer quoted.
Judging from T. J. Parker's description of Lacerta viridis, we
may have simply the cystic duct uniting with the hepatic duct
to form the ductus communis choledochus which opens into the

—

duodenum.

—

in Heloderma, we may have
(1) a cysduct uniting with an hepatic duct to form a single duct that opens
into the duodenum
(2) proper hepatic ducts that pass to the pancreas, usually two that unite in a single one before coming to that
gland; (3) a common duct from the pancreas to the duodenum:

Judging from what we find

:

tic

;

^

is

Proc. Zool. Soc. 18S8, p. 100.

going to prove to be of no

little

I am inclined to tMnk that this character
value in the study of the structure of Lizards

in future researches.
J.,
A Course of Instruction in Zootomy (Vertebrates),' 1884,
According to Owen, " In the Iguana there is a distinct hepatic duct
which enters the duodenum about an inch from the pylorus, a cyst-hepatic duct
which enters the side of the gall-bladder, and cystic ducts which leave the
-

Parker, T.

'

p. 165.

globose bladder abruptly "

(loc. cit. p.

451).
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(4) a few interlacing ducts, joined by one or two (?) hepatic ducts
occurring on the surface of the gall-l)ladder or just near it.

In figure 2, of Plate XVI., I present a drawing of the liver (and
other parts associated) of Ileloderma, and although in that drawing
the parts are of their normal sizes and lengths they are pulled rather
downwards and forwards in order to show them off better.
The Spleen. This peculiar organ is of a bright red colour in the
living Heloderma, and, as in so many Lizards, is freely swung in the
In form it is sui)fold of the peritoneum known as the mesogaster.
ovoid, being rounded at one end and rather pointed at the other, and
lies about a centimetre from the concave curvature of the stomach.
It measures in length, in a large specimeu of tlie Heloderma, r4
large
centimetre, and has a width of about 8 millimetres.
vein leads from it which joins the portal vein, while it is supplied
with arterial blood by the sjjlenic artery, which is a branch of the
In its position it lies upon a crossing of a
dorsal aortic artery.
number of the vessels borne by the mesogaster, but in so far as I
can see they seem to have no other special connection with this

—

A

organ.

Very little seems to have been written about the spleen in Lizards.
Dr. Giinther has said that the " spleen and pancreas are very elonAs referring to Reptiles, the word
gate and narrow " in Hatteria \
"spleen" does not even occur in the General Index (vol. iii.) of
Sir Richard Owen's ' Anatomy of Vertebrata,' and I fail to find anything definite about that organ in the Rejitilia in the same work.
In liana the spleen is placed near the anterior commencement of
the rectum. Turner, who is pleased to notice the great value of work
done in " comparative anatomy," has not a word to say upon the comparative morphology of the spleen in his article upon the general subject of Anatomy, and in that article confines what he has to say upon
the organ under consideration to a few words having reference to the
anatomy of the spleen in a single type representing but a single family
It is hardly to be expected that we
of the Vertebrata (Homo)".
shall ever possess a very complete knowledge of the physiology of
tliis organ so long as we remain so ignorant of its comparative morphology. In this Lizard it has simply the appearance of a large,
isolated lymphatic gland, and the remark of Huxley that " The
spleen is substantially a lymphatic gland," may still bespeak the
summation of our knowledge upon that point ^.
The Alimentary Canal. In describing this we shall for the present
pass by the tongue and certain other structures that pertain to the
mouth-parts, and present what we have to say about them further
along.
The CEsophugus consists of a straight tube extending from the
In its j)habuccal cavity to a point opposite the apex of the heart.

—

1

Giinther, " Contributions to the

Anatomy

Owen)," Phil. Trans, pt. ii. 1867, p. 28.
^ Tumor, William,
Article "Anatomy":
edition, vol. i. (see pp. 819 and 907).
'

Iluxley, T.

II.,

'

The Anatomy

of Hatteria

{B

lii^chocephalus,

Encyclopaedia Britannioa,

of Vertebrated Animals,' p. 91.
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ryngeal portion it is capacious, but it gradually narrows as it proceeds
backwards, so that it becomes of very much diminished calibre
before arriving at the cardiac extremity of the stomach, where its
coats are markedly strong and thick.
All the internal membranal
lining of the mouth, the pharynx, and the cesophat^eal tube, down as
far as a point opposite the base of the heart, is normally, in the living
Heloderma, of a deep black colour, due to an abundant deposit of
pigment in the mucous coat lining the parts in question. Below
this, however, such colouring entirely disappears, and the internal
Strong, longitudinal rugoB
coat again assumes its more natural tints.
already make their appearance here in the posterior fourth of the
oesophagus, and these are continued on into the stomach
we also
observe that both the circular and longitudinal muscular fibres of
this division of the alimentary tract are well-developed as we come to
;

examine

its

posterior portion.

The Stomach,
for

its

width

in a full-grown lizard of this species, measures
greatest length about 9*2 centimetres and at its greatest
about 2*5 centimetres ; this last measurement is taken

at the junction of the middle and the pyloric thirds.

or the

The

anterior

somewhat shorter border of tbe organ exhibits one general

concave curvature that may be divided into two lesser and similar
ones ; the posterior and at the same time the longer border exhibits
Aluscular fibres can
one general convex curvature for its length.
plainly be made out upon its external surface running in the longitudinal direction adown its cardiac moiety, they being continuous with
those of the oesophagus.
At the cardiac end of this gastric pouch the oesophageal tube
gradually widens as it merges into it, and in reality no proper line
can be drawn to define any exact cardiac orifice
but this does not
strictly apply to the pyloric extremity, for there we can very well
define the line of union between gut and stomach.
Upon opening
the latter, we have presented us for our examination the abundant
longitudinal rugae of the cardiac half of the sac, while these are
generally reduced to two for the mucous lining of the pyloric
moiety, and from these two well-defined ridges strong transverse
rugae branch off.
These are continued to the " pyloric valve," an
annular muco-muscular ridge which constricts the orifice of this end
of the stomach where it joins the small intestine.
A lens of moderate
power will discover to us the gastric alveoli, but they are not conspicuous, and it would require a good microscope to make out such
structures as gastric follicles and peptic glands if tliey exist in the
internal mucous coat of this lizard, as they no doubt do.
The entire intestine, in this same specimen, measured from the
stomach to the border of the anus, has a length of 40 centimetres,
and it presents the usual Lacertilian characters \ The duodenal por;

In the specimen under examination a complete invagination of tbe small
any way involve the duodenum,
although it was very extensive below that point.
The gut was but slightly
thickened from tlie iuflaminatory process, and by gentle traction the inslipped
or upper portion was easily pulled out, and this I did, wondering all the time
whether such an accident often took place in lizards.
'

intestine existed, whicb, however, did not in
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tion curves round the pancreas, and in it the coats of the tube
appear to be thinner than in any other part of the tract. Both the
stomach and the duodenum are connected to the spinal column by
a broad fold of the peritoneum
in the case of the first it is known
;

as the " mesogaster,"
folds are absent in

and

in

the second as the " mesentery."

These

Man.

all of the specimens I have examined, the " ileo-csecal valve"
notably rudimentary in character, and indeed in this form the
termination of the small intestine hardly seems to enter into that
pfirt of the tract, here spoken of as the rectal pouch, but which in
part must also, for its anterior division at least, represent the colon.
In Beloderma, too, the blind pouch that represents the cctcum
is so shallow that it would hardly attract our especial attention were
it not for the fact that it forms quite a conspicuous feature in a
number of other species.
So far as the general calibre of the intestine is concerned, we are
to note that this is the greatest along the duodenal division, and from
this onwards to the point where it joins the rectal enlargement the
alimentary tube gradually diminishes in its calibre, being very noticeably smaller for the last fourth of its length.
It enlaiges again
slightly just before it terminates.
Without giving it a special
microscopical examination, the intestine seems to be composed of the
usual coats, and upon cutting into it it struck me that the intestinal
villi were comparatively very large, especially along its middle

In

is

portion.

My

big specimen of this lizard had a rectal sac some 9 cms. in
length, and of a form that quite well agrees with that of a Lacerta
viridis, as figured for us by Professor T. J. Parker in his ' Zootomy,'

on page 160 of that work (r). The mesenteric fold of the peritoneum
continued backwards upon the rectum, and in this region it
is
is spoken of as the mesorectum.
From this it will be seen that
the entire gastro-intestinal tract is supported, from one end to the
other, by a continuous fold of the peritoneum, which latter attaches
itself to the spinal column, along in the median line.
The blind pouch or ccecum of the rectum is here very small and
scarcely definable.
For instance, it is nothing like as prominent as

Owen

figures it for Draco volans (loc. cit. vol. i. p. 445, fig. 303, h).
The Urogenital System. Unfortunately all the specimens of Heloderma at present to hand are females consequently it does not
lie within my power in this memoir to record anything relative to

—

;

either the urinary system or the generative aparatus in the male.
In the urogenital system of the large specimen of this lizard men-

tioned above the following facts are presented for our consideration.
An elongated, large, pear-shaped urinary bladder with thin walls
to be observed.
This has a length of 6 centimetres, measuring
2*5 at its widest part, and is supported by the usual tissues, and

is

opens in the usual manner into the ventral wall of the cloaca.
Parker (T. J.) found this viscus " bilobed " in Lacerta viridis, but
I find no such condition in our present subject, its anterior fundus
being uniformly rounded.
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In my larger specimen the ovaries are very much atrophied, while
the oviducts have very much more the form of those in Lacerta
viridis, as drawn for us by Parker in his ' Zootomy,' than they
have in L. muralis as seen by Parker (W. N.), and figured in his
translation of Wiedersheim's ' Comparative Anatomy of Vertebrates '
In other words, their anterior ends are rather split-leaf
(p. 318).
tubule-like.
like than elongo-folded
comparison of the two
figures in question will make my meaning clear.
The kidney is large and several-lobed rather than two-lobed as it is
in Lacerta viridis, and its posterior slender part equals in length the
anterior or enlarged part.
The ureters open in the usual way in the
In Helodenna the kidneys are of about an equal size, and
cloaca.
each one extends about as far forwards as the other.
Standing
between the anterior aperture of the oviduct and the atrophied ovary
in my larger specimen, I make out a parovarium, which is thin and
subcircular and about as large as my index-finger-nail.
Leading
backwards from it, I can with ease trace the rudimentary duet of
Gartner.
Upon either side, at the sites of the penes in the male,
I iind present a papilla which possibly represents a clitoris in this

A

lizard.

V. Notes

upon the Thoracic Organs.

Upon opening the cavity of the chest we find a very firm pleuritic
membrane, continuous with the serous membrane covering the liver,
spreading across the heart from lung to lung and enveloping those
organs, as well as enclosing the structures about the heart's base.
Dividing this down the median line we observe that the last-named
organ is likewise contained in its own serous sac, the pericardium,
while our dissections further show that the outer membrane closely
ensheaths the lobulus cardiacus of the liver and the thyroid gland at
the ventro-posterior end of the trachea (see figure 3 of Plate XVI.,
I.C., t.ff.).

is brought fully into view,
and two large auricles.
The Thyroid Gland. This structure is quite large in our present
subject (fig. 3, t.ff.), and occupies a very different position from the
In Heloderma I find
thyroid in such a reptile as Lacerta viridis.

Opening next the pericardium the heart

with

its

ventricle

—

it at the root of the trachea overlying the great vessels at the base of
the heart.
This is more in accord with what we find in Birds,
where in some forms of them it lies upon the origin of the carotid
artery ; there is, however, a gland upon either side at the base of
the thyroid in a young Stork ^
As in the Crocodiles, the thyroid of Heloderma is bilobed ; the
transverse, basic portion lies across the trachea next the base of the
These are subcylindrical in form,
heart, and connects the two lobes.
with pointed apices, each passing forwards by the windpipe, on either

side.
^

W.

See Wiedersheim's

N. Parker,

'

p. -121, fig.

Comparative Auatoiuy of Vertebrates,' Engl.
185

(fr.).

ed.

by
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The Heart and Great Vessels. Such examination as I gave this
organ, and the vessels leading to and from it, revealed to me nothing
Upon comparing
that might be considered especially remarkable.
the entrance aud emergence of the princijial veins and arteries as they
take place from the cardiac cavities in the lizard before us, I find
that the arrangement agrees rather with Lacerta than it does with
lu making this assertion I am obliged to rely largely
Varanus.
ii])on the two figures given in the ' Comparative Anatomy of Verte& B), where the arrangement of the
brates ' (p. 285, tig. 229,

A

seen to be very different in these two types of Lizards.
With respect to the heart, the walls of the atria are markedly
thin in Heloderma, while, on the other hand, the ventricular parietes
are composed of thick muscle of a spongy nature, which renders the

vessels

is

The
single caA-ity of that division of the heart especially small.
right auricle has nearly double the capacity of the left, and the left
Nothing especial seems
has nearly three times that of the ventricle.
to characterize the sinus venosus, sinu-auricuJar aperture, the sej^tum
auricularum, or the auriculo-ventricular aperture or its valve, or the
musculi pectinati, all of which structures I examined with great
care.

Such notes as may seem to be required hereafter upon the general
venous and arterial systems will be given, but it is my present impression they are not distinguished from the same, as we fiud them
in ordinary Lizards, by any marked peculiarity.
Of the Lungs and Air-passages. The larynx is seen to be placed

—

dorsad to the base of the tongue, riding above it, as it were, while the
deep-black integumental mucous membrane which lines the buccal
A sharp, thin, medio-vertical slit
cavitv ensheaths them both.
occurring on the front of the larynx represents the fflottideal aperture
it is unguarded by any epiglottideal valve, but its lips are closely
apposed to each other, and are thick, being so constructed that food
There is a median
is prevented from getting into the windpipe.
membranous Iraenum connecting the anterior end of the tracheal
tube to the base of the tongue, but beyond lying immediately over
the hyoidean apjjaratus, the larynx seems to bear no special relation
I mention this fact, for the reason
to the last-named structure.
that Professor W. N. Parker has said (in his translation of Wiedersheim's work), in speaking of the larynx of reptiles, " One point,
however, must be specially noticed, viz., the close connection which
more parobtains between the larynx and the hyoidean ajiparatus
ticularly the dorsal surface of the basi-hyal " {loc. cit. p. 255).
The structure of the larynx in Heloderma is quite simple we
have at its summit, upon either side, a movably articulated arytenoid
bone, and postero-laterally, upon either side, outside the larynx, a
Extending from a cricoidal process to the antecricoidal process.
rior tip of the arytenoid bone of the same side, we have a dilator
Then, antemuscle, which by its contraction will open the glottis.
riorly, in the median line, dorsad, we find the larynx is roundly
notched: a constrictor muscle a-rlsea from the base of this notch, one
for either side, aud passing round outside the larynx, becomes in;

—

:
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dilator muscle,
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superficial to the constrictor of

the same side.
The constrictors by their common contraction close
the aperture of the glottis during the acts of respiration and deghitition.
Dorso-laterally, the cartilaginous wall of the laryngeal box
is ample and broad, while ventrally it is narrow ; and its capacity
is but slightly increased over that of the end of the trachea, which

surmounts.
In my female Heloderma the trachea, including the larynx, had
a length of seven and a half centimetres, to the bifurcation of the
bronchi, being composed of about 57 cartilaginous rings, each and
every one of which are incomplete down the median dorsal line.
Some few of these tracheal rings bifurcate, as we occasionally find
Either bronchus is unusually long, its rings being
them in Man.
incomplete as they are in the trachea, which it lacks but little of
having the same calibre.
For instance, in this same specimen a
bronchus measures three and a half centimetres in length, while its
size changes but little from the bifurcation to its terminus, thus
According to Mivart,
being nearly half as long as the trachea.
the bronchi in Lizards are usually "very short" (Encycl. Brit.
vol. XX. p. 458), and to this rule Heloderma certainly forms an
exception.
A pulmonary vessel follows up either bronchus along
its anterior aspect, as one does along the opposite side of the tube,
each coming from the posterior portion of the lung.
Either lung is larger anteriorly than it is posteriorly, ending behind in a rounded tip (see fig. 3, Plate XYl.), while it is in the fore
part only that we find a pulmonic tissue of the finer more spongy
sort, as these sacs behind are covered by a serous coat of a denser
texture, and are filled in by air-cells of the larger more open kind, as
These lungs
is the case very generally in this class of Vertebrates.
are of about the same shape, size, and length in our present subject,
and their extremities within the abdominal cavity take up but little
room.
Now either bronchus curves slightly as it comes through the anterior moiety of the lung, and its rings are lost posteriorly in that part
where the pulmonic tissue begins to become coarse. Bronchial
brandies are not definite, as communication is made with the lungtissue by means of short-necked apertures found at a few points
along their sides, principally anteriorly.

it

VI.

Notes upon the Oral Cavity and Associated Parts.

of the mouth we have presented us for examination,
These are large and deep, espethe Eustachian pits.
they shallow out as we proceed mesiad and towards
cially behind
At the back part of either one of them there is situated
the front.
the subelliptical aperture that leads into the organ of hearing, and

At the roof

posteriorly,

;

these apertures, in a large specimen of Heloderma, are nearly 3
Anterior to the point where the Eustachian pits
centimetres apart.
cease, the lining membrane of the roof of the mouth is not so deeply
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jiigmented ; while it fits very closely to the siiperimposed l)ones of
the skull, thus giving rise to several paired pits of greater or less
depth, aud an azygos one that stands between the apertures of the
posterior nares.
These latter are of fair size, somewhat rounded in outline, and
separated from each other by a transverse distance of nearly a centiFrom either one there leads forwards a doubly
metre in the adult.
curved sht-like groove, the lips of which are flexible and in contact
by their edges for their anterior two-thirds. This groove terminates

rounded opening, which is the mouth-entrance
Organ of Jacobson. A line drawn perpendicular to the plane of one of the posterior narial openings would
be found to be considerably in front of the eye of the same side, and

in front in a small,

to the cavity containing the

In the dried skull the direction
further in front of the brain.
but in the living animal
of the narial chamber lies longitudinally
the external nostril is laterally situated, so that an angle is formed in
the passage in front.
The Tongue. Bocourt and Boulenger have given a superior view
of the tongue in H. hurridum, and it has been figured by other
anatomists.
It is thick and broad at its base, rather thin and acutely but not
still

;

—

It is more than twice as wide behind than
deeply bifid anteriorly.
having rounded margins for its thicker parts.
is in front,
Peculiar papilla forming epithelium is seen covering the hinder
two-thirds of its free surface, which is gradually developed from the
faint medio-longismoother coat of the fore part of the organ.
tudinal groove marks its superior aspect, and it is bound down by a
Dissection shows it to be composed
thick median frsenum ventrally.
of two symmetrical halves, which are separated from each other by
it

A

Posteriorly,
a thin fibrous septum, found in the medio-vertical plane.
extending deep into its base, we find the rod-like body of the hyoid,

and about it considerable adipose tissue is deposited.
Either lateral half of the tongue possesses two special muscles
that here require description

The

:

—This

is purely an intrinsic muscle of the
tongue, which arises in the substance of its base, and, extending
longitudinally through the entire dorsum, its fibres are gradually
lost as it comes to the apex.
It overlies the genioylossus and the

120.

Lingualis.

genio-hyoideus.
121. The Genioglossus.
muscle which must be considered
but partly intrinsic to the tongue I propose to describe under this
name. It is seen to arise, upon either side, from the inner aspect
of the mandible near the symphysis, and its fibres passing backwards
and upwards, spreading out as they do so, the muscle at once
becomes entirely incorporated in, and devoted to, the tongue. Its
insertion for the most part is limited to the hinder half of the organ,

—A

extending from the frsenum to the base, and outwards as far as the
lateral margin.

The broad, thick, fleshy, unensheathed and independent tongue
of Heloderma, then, is a very different affair as compared with the
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tongue in many other reptiles, or with such a hzard, as Vuranus for
where the morphology of the structure is essentially very

instance,

different \

—

These a|)pear to he embedded in the thick buccal
that overlies both jaws within the oral cavity in the lizard
before us, and it is only in the dried skull that we are enabled to
In either jaw the curved line of teeth
satisfactorily study them.

The Teeth.

membrane

groove of the mucous membrane to which we
continuous all the way round, and, in addition to this,
we find the teeth piercing the basic part of this groove and raising a
kind of a papilla at the point of each individual puncture.
Bocourt has given us excellent figures of the sharp, curved, conical
pleurodont teeth of Helnderma (34), and these have been copied by
other naturalists
so it will be quite unnecessary for me to reproduce
stand in a

slit-like

refer,

which

these

now well-known

is

;

structures here.

In a very fine mounted skeleton of a specimen of Ileloclentia
suspectum in the collections of the Smithsonian Institution at Washington, which I have been permitted to study, I find the following

some of the characters of the teeth of this reptile. From
twelve to fourteen of tliese seem to be about the normal complement
the mandible, while perhaps
that are destined to ornament
In front these
a pair more are to be found in the upper jaw.
teeth are tiny and small ; they very considerably increase in
size laterally, while posteriorly they are again smaller, especially in
the upper jaw.
The largest of all are to be found in the middle of

to be

the series in the mandible, the smallest in the premaxilla. Contrary
to what I have alwavs understood from published descriptions, I find
all of the larger teeth, in both jaws, characterized by the peculiar
although it is best marked in the large ones opposite the
grooving,
»

Pleurodont to a less
upon either side.
than we find in some other Lizards, these poisonfangs are firn)ly anchored through anchylosis by a broad base to
the rather transversely-spreading ramus, in the case of the mandible,
while in the case of the maxilla of the skull they are more laterally
attached.
When, through accident or otherwise, any of these teeth
happen to be lost they are quite rapidly reproduced again, as I
have seen from my own observation.
All curve more or less backwards, and Giinther has said of them
that " In the genus Heloderma the teeth are vertically grooved so
The teeth indeed
as to remind us of their structure in Serpents.
are more grooved than in them, for one vertical groove passes down
on the antero-inner side and another on the postero-outer side of
each tooth" ('Encycl. Brit.' 9th ed. p. 457).
site

of the poison-gland

distinctive degree

I
For a good ligure of the tongue, hyoideau arche«, and associated parts of a
Varamis, see Gegenbaur's Elements of Comparative Anatomy (English transIt is very evident that a bifid tongue, as
lation), p. 553, fig. 310 (Lond. 1878).
in the case of a h^wrt humerus in a Swift and a Humming-bird, is by no means
an index that all of the reniaindei- of tlie structure in the compared foi-ms will
be more or less alike, and consequently point to affinities that in reality do
not exist.
'
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Just at tbib point 1 will pass from the consideration of those
organs that are entirely contained either within the hud}- or mouthcavities and record next a few brief notes upon some external
structures, such, for instance, as the poison-glands and their ducts \

Yll.

The Poison-glands.

(Plate

XVI.

fig.

4.)

J. G. Fischer (-44) has presented us with a fair drawing of the
venom-organs oi Ileloderma hurridum as they occur upon either side of
the lower jaw. Of the ducts, of which there are four in the specimeu
I dissected, they passed, at a short distance aj)art, from the mesial
aspect of tlie middle of the gland upwards each to its opening on
* Before parting compaay, however, with our researches upon the organs
contained in the ccelom and the cavity of the thorax, I would Uke to say a
word or two more in i-elereuce to the observations I have made concerning the
system of hepatic, cystic, and jiancreatio ducts and, secondly, as to the description recorded of the thyroid gland of lieloderma. In the case of the firstmcutioned structures I desire to repeat the statement that my opinion
•about them is not final, as I should very much like to see additional material
and fully re-iuvesiigate structures that seem to be so notably different from the
more usual arrangement of these ducts in other vertebrate forms. To be sure
I devoted several hours to the careful e.xamination of the ducts in question,
and, as far as the circumstances would admit, I was satisfied iu my own mind
as to the peculiarities they presented; but that part of the vascular system of
tlie specimen undergoing dissection was not injected, and this may have given
opportunity tor error. Notwithstanding the cautionary words I here give, both my
deseri];ition of these parts and my d)'awiiigs of them may be absolutely correct
and if they be, why so much tlie better foi' the writer and his reputation. Speaking
of these hepatic ducts I see that Professor Hoflmaun found some interesting
arrangement of them in Alligators and Crocodiles (see Bronn's Thier-Eeichs,'
Rent. Bd. vi. o3 & 1)4 Lief., 1882), and, according to liim, the distribution of
the ducts varies for diffcnnt sprcii't< of Alligators, as sliown by the drawings in
It must be evident, however, from what I have said
the work quoted (Taf. C).
upon a former page of this memoir, and fi-oui what Beddard found in a species
of Vi(raHU6 with regard to its bihary ducts, that fui-tiier investigation into theae
structures in Lizai-ds will well repay tlie laboui-s of the morpliologist.
As to the thyroid gland in HcJodefum, and the description I have recorded
in reference to it, I would say that I am aware of the position occupied by this
structure iu other Lizards, as in LuarUi it occui-s as twosejiarate lobes opposite
each other on the sides of the trachea some little distance abo\e the base of the
I e.vamined « ith no little care the oi-gan I have described as the thyroid
heart.
it was firm and flexible, and under a lens of moderate
iu our present subject
power had all of the appearances tjiat characterize glandular tissue. Be it
noted, too, that the pericardial sac does not normally extend anteriorly beyond
the base of the heart, nor connect vWlh any othei- sac overlying the origin of
Still, a small rujjture had
the great vessels that I am at ))resent aware of.
taken place in one of the thin auricles of my specimen and some blood had
escaped into the pericardial sac. and thi.s, stained with its own colouring-matter
and hardened with the alcohol, had, I must confess, some little resemblance to
tlie structure I have described as the thyroid; but it may have been a resemThe parts were all particularly sound and perfect
blance and nothing more.
otherwise furthermore, after carefully dissecting u]i both sides oi' the trachea, I
utterly failed to find in my specimen any such thing as a thyroid in tlie locality
Again, it may have been some pathological
wherein it occurs in Lacerfa.
growth, out an exauiinalion of a few recentl^ killed lleloderms would soon
clear uj) all such doubtful points, and 1 sincerely trust that some day this will
be done.
;

'

:

;
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the outer suriace of the mandible, where they entered.
Fischer
found in his specimen that these ducts branched as they quit the
j^land
this was not the case iu tlie reptile examined by me.
Each
duct passes obliquely upwards and inwards through tlie lower jaw,
and its internal openiu"; within the moutli is found at the base of the
tooth it supplies, near the termination of the groove of the tooth.
;

These glands resemble each other in size, shape, and position, and
in all probability have the same function.
Either one of them
lacks something of being rather less than two centimetres for its
antero-posterior diameter, and is about a centimetre wide.
Subelliptical iu outline it will measure at its thickest part, which is at
its centre, four or less millimetres,while the organ is held in its position
by the firm corniective tissue that surrounds it.
Over its surface,
they

easy to discern the ramilicatious of the vein tliat
it and thereafter joins the internal jugular.
tendinous expansion, which arises from the outer surface of the
superficial muscles near tlie hinder end of the mandible, is seen to
spread out over this organ iu large subjects.
It is narrow and rather
strong at its commencement, to become very thin and closely adherent to the skin as its fibres diverge anteriorly.
There seems to be
superficially,

it is

comes away from

A

any muscular

tissue in this tendon, but I am inclined to
contraction in the living reptile the venom of the
giaud can be forcibly jetted through the ducts aud so alon" the
grooves of the teeth at the time of its bite.
In mv specimen the
four ducts serve the anterior moiety of the organ, its hinder half

scarcely

believe that by

its

being without these glardular conduits.
Now, although the upper teeth of Heloderma suspecium are
grooved, I fail upon dissection of the parts to find any gland present
wherewith they miglit be supplied with poison.
Indeed the skin
overlying the latero-labial region is quite adherent to the skull along
its maigin, while just above it, between the eye and the external
nostril, tlie bases of the dermal tubercles aud the underlyiu"- bone
often coo^sify.

There seems to be no reasonable doubt at the present time but
that the secretion of these glands in Heloderma is of a poisonous
nature, and that the injury caused

by its injection into the circuof living animals varies.
Still further research is required
before we can possess anything like a complete knowledge of its
action upon different animals and under varying conditions.
It is
hoped that experiments tending to make clear such points will be
undertaken by the scientitic investigator from time to time.
lation

VIII.

The Olfactory

Cavities and the

Organ oe Jacobson.

With the very finest of wire saws I made both a transverse and
a longitudinal section through the uarial chamber of one side in a
specimen of Heloderma suspecium.
The operation brought the
structures of the region plainly into view
liut, so far as I was
;

enabkd

to discover,

it,

revealed nothing that seemed to depart in any

16*
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noteworthy way from the arrangement of the olfactory organ in the
Lacertilia generally.

Jacobson's Organ appeared to be not as large, comparatively, as it
has been found to be in some forms, as in Lacerta viridis for instance ;
it is, however, well-developed, and, as stated in a former paragraph,
connects by means of a special tubular canal with the oral cavity,
opening upon the roof of the mouth, anterior to the posterior narial
aperture.

As for the olfactory organ itself it exhibits, as usual, an anteroexternal and postero-interual chamber, which are connected with
each other by means of a mid-passage.
The postero-internal or true olfactory chamber presents for our
examination a large, semi-rolled turbinal bone springing from its
outer wall.
This is covered with the usual mucous membrane,
which supports the terminal ramifications of the nasal nerve.
Relying, as I do, upon the drawings made by Parker, Hoffmann,
and others, which are before me, of the nasal chambers of Lacerta
viridis, I am. of the opinion that Heloderma differs from that form
in these parts in that we find in the true postero-internal nasal cavity
of the latter reptile a large turbinated, cartilaginous scroll hanging
from, and at the same time attached to, the roof of the chamber in
question.
Externo-laterally this is connected with the lateral turbinal, the lining membrane passing from the one on to the other.
IX. Notes

on the Anatomy of the Eye.

My

examination into the structure of this organ was bv no means
exhaustive, and only sufficient to bring the following points to my
notice.
Both eyelids seem to enjoy the usual movement of opening
and closing, rather more especially the lower one. The aperture

between them is horizontal.
Small dermal tubercles fringe the
margins of these eyelids, and somewhat larger ones cover their external surfaces.
A very delicate tarsal cartilage is developed in the
lower lid, but any such structure appears to be entirely absent from
the upper one.
By the aid of a lens of some power I succeeded in
finding the Meibomiau glands in the lower lid, where they seem to
be best marked.
A nictitating membrane is strongly developed, as
is its governing tendon.
In Heloderma this membrane is placed
quite vertically, and in a state of rest is found covering the anterointerual part of the eyeball.
In front of it there is to be seen a
semi-elongated, though not large, lacrymcd (/land, the duct of which
passes to open into the buccal cavity.
Very much larger than this
is the Harderian gland, the body of which in our present subject
forms a thick, squarish cushion for the eye, resting upon the floor of
the orbit.
Anteriorly it becomes smaller, forming a kind of neck,
which, crooked outwards upon itself and in contact with the eyeball, opens by a single duct upon the outer surface of the nictitating
membrane. This anterior portion of the gland is crossed by the
anterior rectus muscle, which holds it against the eye.
Little or no
fat was found in the orbital cavity.
Having their usual origins and
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insertions as seen iu the Lizards generally, the following muscles

were examined, viz

:

Rectus anterior.
Rectus posterior.
Rectus superior.
Rectus inferior.
126. Obliquus superior.
127. Obliquus inferior.
122.
123.
124.
125.

128.
129.
130.
131.
132.

Musculus choanoides.
PyramicJalis.
Levator palpebrce superioris.
Depressor puIpebrcB inferioris (feebly developed).
Orbicularis palpebfurum (feebly developed).

The pupil is round, and the sclerotal plates are thin, these latter
having each a form somewhat similar to what we find in Birds.
Careful exatiiination failed to demonstrate the presence of the pecten
within the eyeball, though future specimens may go to show its
It is known to be absent in Hatteria and Vhelonia^.
presence.
Around the entrance of the optic nerve the sclerotic coat seems to
I have also found this to be the case
occasionally slightly ossify.
We find the cornea to be not very
in a variety of genera of Birds.
markedly convex, while the lens is comparatively of good size, it
being quite flat externally, and convex upon its internal aspect.

Notes ox the Anatomy of the Ear.
Heloderma has the tympanum of the ear large and fully
X.

developed,
the parts and bones in the
Upon dividing this, the
vicinity, thus creating a capacious meatus.
external ear-drum, all around at its periphery, and reflecting it, we
bring into view the cartilagino-osseous chain of elements that connect
Both the passage of the
the tympanum with the inner ear.
Eustachian tube and the cavity of the middle ear are capacious.

making the usual attachments

to

Lying along the dorsal roof of this chamber, and close to it, we
observe the well-developed columella auris ; it passes forwards and
inwards and very slightly upwards ; the osseous rod-like portion
being included in a fold of the common lining epitheUum, as is likewise the infra-stapedial process in its own fold.
The middle ear is partially divided into two cavities by the inner
edge of the quadrate bone, and we see that it is within the inner part
of this cavity that the ossified medio-stapedial portion of the columella auris lies, while the outer cartilaginous extremity of the rod
^ Since writing the above I have carefully examined an eye in very fair condition from an alcoholic specimen oi Heloderma suspectum, and in it I discovered
an extremely delicate fold of tissue extending from the capsule of the lens to a
It was non-pigmented.
This
point near the entrance of the optic nerve.
structure quite possibly represents the peden or " falciform process," but it is
here by no means so well marked as T have found it in many species of Birds.
Of coiu'se the demonstration of the presence of a tajjefiim in old alcoholic
specimens of Heloderma i.s difBcult, and I was not successful in any instance.
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found in the other. The latter develops the usual extra-, infra-,
and snprastHpedial processes, while the last-named sends off a small

is

special apophysis of its own that lies in the epithelium linins^ the
Mesially, the coluinelia auris is
internal surface of the ear-drum.
slightly enlarged, tipped with cartilage and closely fitted into the

Upon

properly ofiening the dense, flinty, osseous
and with the three semiThe lagena
circular canals disposed somewhat as they are in Lacerta.
is moderately well developed, but shows barely any inclination to
become spiriform. Beyond these casual observations I made no
This
special note, in so far as the auditory organ was concerned.
fenestra ovalis.

otic capsule, I iiiid a sacculus of fair size

apparatus widely varies in the Lacertilia, and to make correct and
exhaustive dissections of these parts requires much time and abundance of material, neither of wliich are quite ns I would have them
at present.

XI.

A FKW BRIEF Notes

titon

the

Arteriai., System.

Upon examining

the dorsal aorta below the heart, it is seen that in
branching it is inclined to throw off rather a generous supply of
At the point where the coeliaco-mesenteric is usually giveu
offshoots.
the hepatic, which thereafter gives off smaller
off, two arteries arise
mesenteric brandies: and, secondly, a coeliac, which chiefly supplies
About a centimetre below
the stomacl), the spleen, and the pancreas.
the point where the coeliaco-mesenteric comes away there is given
off a large mesenteric branch, which with its branches furnishes the
])rincipnl arterial supply to the intestine and its supporting mesenteric membrane.
A few smaller mesenteric offshoots are sent forth
Branches from these, as well
at irregular distances below this point.
as from the dorsal aorta, still more posteriorly, supply the retrahentes
cosiarum muscles and less important structures along tl\e rei^ion of
the spine.
The ovarian branches exhiliit no special peculiarities.
There m.ay be as many as seven renal branches upon either side a
generous supply of ba-morrhoidal arteries are also thrown off; while
a vesical branch to the bladder is supplied by the riglit common iliac.
Posteriorlv, tlie dorsal aorta is continued to the end of the tail as the
caudal aorta, and for the entire length of this appendage it passes
between the arches of the chevron bones.
I made no esjiecial research for the existence of the retia mirahilia
along the caudal portion of the vertebral column in this lizard, but
have reason to believe that if such vascular anastomoses there occur,
in our subject, they will i)e found to be not very markedly developed
It is generally understood
in the region to which we have referred.
that a rete mirabile is more likely to be discovered along the vertebral
column in the tail of tliose forms of Lizards and Blindwornis wherein
that structure is often lost through some mishap and nature reproduces the appendage again. This is especially true of the Blindworms.
It is not likely tliat our thick-tailed Helodenna often parts with
that extremity of its body
it is nevertheless true, however, that
its

—

;

;

when it does, nature supplies a new tail in precisely the same manner
as we see it reproduced in other Lizards similarly gifted.
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There is before me at the present moment a mounted skeleton of a
Heloderma suspec/um belonging to the U. S. National Museum,
wherein the hinder third of the skeleton of the tail has been replaced
by feebly developed cartilaginous nodules, and it is very evident that
that specimen, in life, sometime or other lost that part of its economy.
The Lymphatic system of Heloderma has not been examined by me
that is beyond what I have given above in reference to the spleen.

XII.

Some Observations upon the Nervous System.

Although it possesses a peculiar fades of its own, the brain of
Heloderma suspectum is quite typically Lacertilian in the majority of
parts.
Either olfactory lobe is rather short, comparativ^ly, and
The outer envelope of tlie
of nearly uniform calibre throughout.
brain ensheaths these lobes together, up to their anterior tips.
Measuring from the posterior surface of the cerebellum to the tip of
an olfartory lobe, tlic greatest length of tiie l)rain of ibis reptile is
its

is

2'.']

centimetres, wiiile

is

greatest width, taken through the cerebral

Each cerebral hemisphere is
reniform in outline, full, and beautifully rounded. The posterior
limbs of the somewliat slender o/j/Zc chiasiiia are closely applied to
the rather large pituitary body, which latter presents the usual
infundihulwn, and withal has a form much as we find it in Laeerta
viridis.
Upon opening one of the cerebral hemispheres we observe
that the corpus striatum is large and rounded and occupies considerable space in the central cavity.
choroid plexus is easily made out.
Turning to the pineal body we find it small and rather inconspicuous,
and when the brain is in its case in situ within the skull this structure
comes closely in contact on the ventral surface, in the middle line,
with a large longitudinal venous sinus that is seen in this cavity in
Heloderma. I have made no especial histological examination of
the pineal body in our present subject, and consequently cannot with
authority say at what stage the "parietal eye" may be: I am of
opinion, ho\vever, that it is undoubtedly in a very rudimentary
condition.
It is a fact that a very considerable venous sinus stands
between it and the cranial roof, and that not a vestige of a parietal
foramen is to be found piercing the latter. This latter feature is
well seen in a skull of Iguana tuberculata before me that belongs
After
to the collections of the Smithsonian Institution (No. 12600).
reading Baldwin Spencer's announcement of his important discovery,
it is quite natural that this point should specially interest me upon
dissecting the brain of Heloderma \
Young Heloderms show no better development of this eye than
do the adult specimens, in so far as I have examined them.
Passing to the olfactory lobes, we find them to be rather small in
comparison with the size attained by the hemispheres in the Lizard
before us, the two lobes together barely having a width equalling the
width of one of the hemispheres.
mass transversely,

is

one centimetre.

A

1
Spencer,
188G, p. 33.

W.

Baldwin, ' The Parietal Bye of Hatleria."

'

Nature,'

May
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cup-shaped, smooth, and comparatively of large
its anterior concavity entirely covers the hinder portion of the
size
Behind it, the dorsal aspect of the medulla oblongata
optic lobes.
is much scooped out, while its ventral flexure isbut fairly well-marked.
Upon carefully examining the roots of the cranial nerves, the foramen of Monro, the posterior commissure, the encephalic ventricles,
and other minor structures of the brain-mass, I find nothing that

The

cerebellum

is

;

might

in

any way

be-

considered worthy of special record.

desire to work out
very
tempting,
but my material
looked
nerves
they
the cranial
;
would hardly admit of it, as my dissections of the eye, ear, tongue,
and muscles of the head had already made extensive inroads upon this
part of the bodies of my several specimens, and in consequence tlie
cranial nerves had to be frequently cut or broken up.
Of the Sacral and Brachial Plexuses. Coming to the spinal nerves,
the only ones to which we have paid any special attention in our subject
are the branches that go to make up the brachial and sacral plexuses.
These I observed quite closely. But upon studying the descriptions
and examining the figures of these parts in a goodly number of species
and genera of reptiles as given us by a great many anatomists, I have
been forced to believe that these structures will never be anything
more than uncertain ones in so far as they afford any reliable chaMivart speaks to the point in
racters for classificatory purposes.
" As to the particular spinal
when
he
says,
matter
reference to this
nerves which go to form these plexuses respectively, and as to the
mode of their interlacement and mode of giving origin to the limbnerves, there is not only diversity between different genera of the same
I will say here, however, that I felt a strong

—

order and species of the same genus, but also between different
individuals of the same genus, and even between the two sides of the

same individual reptile" \
Regarding the brachial plexus in an adult specimen of Heloderma
before me of the right side, I find that the fifth nerve that emerges
from the spinal column, in addition to its sending off its smaller
branches for muscular supply in its vicinity, also sends a long delicate
branch which merges with the sixth spinal nerve, and so

it

constitutes

The sixth, seventh, and
the anterior part of the brachial plexus.
eighth spinal nerves are very considerably larger than any of those
that precede them or that immediately follow them, arid they may be
As they
considered as constituting the main portion of the plexus.
come out of the intervertebral foramina of the spine, the first two
mentioned nerves pass over the posterior end of the rectus anticus
major muscle, while the eighth spinalis still more extensively covered
by the most anterior fasciculus of the retrahenfes costarum series.
Now the sixth spinal nerve as it approaches the shoulder-joint gives
off four principal branches which supply various muscles of this
region, and a little further on at its termination this is the fate of
It, however, also sends off a short and rather
the main trunk itself.
thick branch that joins and merges with the trunk of the seventh
Following outnerve, before the latter anastomoses with the eighth.
^

Encyclopedia Britauniea, 9th
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wards the trunk of the seventh spinal nerve, we observe that the
first branch that it gives off is a short thick one, which it sends to
join the main stem of the sixth, and this branch crosses the branch
sent to the nerve now under consideration by the sixth, which is the
branch described in the last paragraph. In other words, the sixth
and seventh trunks are mutually joined to each other, near their
middles, by rather short thick branches which cross each other.
Below this point, and still following the trunk of the seventh spinal
nerve, we note that it soon thereafter joins with and merges into the
trunk of the eighth spinal nerve, and gives off no branches before so
doing.
No branches are given off from the trunk of the eighth spinal
nerve before its mergence with the trunlc of the seventh, and the two
below that point constitute a still larger trunk, which upon arriving
at the axilla passes on down the arm, breaking up as it does so into the
more usual Ijranches that go to supply the muscles of the brachium,
intebrachium, and the hand.
It is hardly necessary to add that the vessels, the subclavian vein,
and the brachial artery are situated ventrad to this nervous plexus
of the brachium.
Upon comparing this arrangement of the nerves in the brachial
plexus oi Ileloderma with the descriptions and figures as given us
by Hoffmann (4."]) of such species as Flatydactylus cegyptiacus,
Vromastix spinipes, Pseudopus paUasii, Chanueleon vulgaris, or even
Crocodilus acutus, I fail to find scarcely any agreement whatever,
and it is only in such a form as Uromastix that we note any
a[)proach to what we find in Tleloderma.
This agreement refers to
the number of nerves and their connections that go to form the plexus
but even in these particulars the two species are at variance, though
in both four spinal nerves constitute the plexus, they being vi-ix in
UromastLv and v-viii in Heloderma.
Next we come to consider the himbo-sacral plexus, and there is no
doubt but that quite as much inconstancy of arrangement exists here
as we noted above with reference to the brachial interlacement.
Indeed, Mivart included the sacral plexus in his remarks as we
quoted him above, and my own observations go to sustain the opinion
he has expressed in the premises.
Using the same specimen oi Heloderma as we did in our examinations of the brachial plexus, and still confining ourselves to the right
side of the animal, the following arrangement of the nerves is to be
made out. There are two vertebrae in the sacrum of this lizard, and
;

there are three nerve-trunks that enter into the formation of the
The spinal nerve that emerges from the interlumbo-sacral plexus.
vertebral foramen between the last two lumbar vertebrae is a small
one, and it immediately divides into two delicate branches.
Of these
the anterior one goes to supply the muscles in the vicinity, while
the posterior branch trending backwards joins, at about its middle, a
much larger spinal nerve that comes out from the spinal cord between
the last lumbar and first sacral vertebrae.
This latter, beyond this
j)oint, in turn merges with that spinal nerve that emerges from beween the two sacral vertebrae ; and the common trunk thus formed
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passes out of the pelvis and down the pelvic limh, dividing up into
Either of the two
branches to supply the muscles of the extremity.
posterior trunks of the sacral plexus distribute one or more nerve-

branches to the pelvo-crural group of muscles, these branches being
off both prior and subsequent to their mergence with each

thrown
other.

Now

am

not familiar with any Lizard wherewith to compare
very siinple mode of sacral nerveGegenbaur, in his Elements of Comparative Anainterlacement.
tomy (English edition, p. 434), presents us with a diagram (fig. 227)
intending to indicate the most usual arrangement of the sacral plexus
in a reptile, and, nlthough it is quite simple, it is not so simple as it
On the other hand, according
is in the subject we have before us.
to Hoffmann (4.")), the sacral interlacement in such forms as Alligator
inississipiensis, Cyclodua hoJdaerti, IJyclrosaurus marmorafiis, and
Monitor iiidicus is conspicuously intricate, the more especially in such
To
a form as the Alligator (see Taf. Ixxxvii. in the work quoted).
n certain extent this must have its significance, as in the Crocodilia we
recognize a group of Reptiles that structurally stand the highest of
the class to which they lielong, and in them the mode of interlacement of the spinal nerve-plexuses is complicated and this would seem
to point to the fact that in the case of Heloderma, wherein the interlacement of those plexuses is most simple, it is most probably affined
with a far more lowly order of Reptiles, perhaps with some of the
very lowest of existing North-American types.
I

Heloderma

in the matter of its

'

'

;

XIII.

Of the Skeleton.

—

The Vertebral Column. Upon counting the vertebrae composing
the spinal column of an adult specimen of i/cZof/ernm suspectum 1
found that there were in all sixty-four of them. Of these eight
belonged to the cervical division of the column, tweuty-two
to the dorsal, five to the lumbar, two sacral, and twenty-seven
In character these vertebrae are
in the tail or caudal division.
proccelous, the more spherical cups and balls being seen in midcervical region, while those of the transversely elliptical pattern are best
developed in the dorsal portion of the column ; and, finally, the more
rudimentary ones are devoted to the ultimate joints as we gradually
Commencing with the atlas it is found
pass to the end of the tail.
three of these are devoted
to be composed of five separate pieces
Of these
to the formation of its anterior cup for the cranial condyle.
tln-ee pieces, one is a mid-ventral one, while either of the others are
ventro-laterally situated.
Each side of the neural arch is formed Ijy
one of the two of the remaining pieces of the five of the component
elements of this vertebra ; and in a large specimen of this lizard
none of these five parts had co-ossified.
proatlas does not seetn
;

A

to exist in

Heloderma.

Turning to the aiis vertebra we find it characterized by a very long
indeed, its length distinguishes it from
and prominent neural spine
any other vertebra in the column. Its odontoid process is conical
;

HELODERMA

1890.]

STJSPECTUM.

215

with rounded fipex a thin plate of cartilage, supported by the atlas,
prevents it from being in contact with the condyle of the occiput
during the life of the reptile.
The postzygapophyses of this vertebra
face almost directly downwards, articulating with the counterfaced
prezygapophyses of the third cervical vertebra. From this point,
backwards, this is essentially the direction assumed by these articular
facets throughout the vertebral series.
Passing next to the third
vertebra, it is seen to possess a form that, in its main features, agrees
with all the other vertebrae to the anterior sacral one.
It is to be
observed, however, that they grow almost im perceptibly wider as
they are followed in that direction
the last lumbar being the widest,
and the vertebra now under consideration the narrowest in its transverse diameter.
This third cervical vertebra has a peg-like and
conspicuous neural spine direc'cd upwards and liackward?.
This is
also characteristic of all the verlebrre as far back as to include the
second canda!, from whence they gradually l)ecome thinner, more lofty
and pointed to again l)ecomc reduced and gradually disappear as
the few terminni joint* of the t.iil are approacbed, wherein thev are
quite suppressed.
Rudimentary pleurapophysial prominences exist,
one upon either side of the fore part of the centrum of the third
cervical vertebrn, but it does not develop tiie autogenous hypapophvsis,
a character common to some lizards.
Indeed there are no hvpapopbyses present upon the ventral aspects of the centra of the vertebrae
:

;

—

Heloderma until we arrive at the first caudal one that bears a
chevron-botie.
subcircular intervertebral foramen is found between
the vertebrae for nearly the entire length of the column, it being
intended for the exit of the spinal series of nerves. It is of good
size where the brachial plexus comes out, but the largest apertures
are those between the last two lumbar vertebrae, or where the larger
in

A

branches of the luinbo-sacral jdexus emerge, one upon either

side.

The

centra of the vertebrae, including the first caudal, are of
average length, rather broad, and flat upon their ventral aspects
the tail series beyond become gradually narrower, and comparatively
;

tiiey diminish in size to the ultimate one.
Facets for
articulation with the heads of the free vertebral pleurapophyses (of
those vertebrae that possess them) exist, one upon either side of all

longer, as

the centra at their anterior parts.
Choosing at random a dorsal vertebra from the middle of the series,
we are to note upon its superior aspect the thin anterior edge of its
neural spine and tiie almost equilateral outline tiiat bounds its nearly
horizontal superficies.

Apart from

their largely developed lateral

sacral vertebrae agree in the

main

processes, the

two

free

forms with the first caudal
vertebra.
Tlieir transverse processes are large, rounded, and thick,
with dilated outer ends, the bigger pair belonging to the anterior
in their

These outer extremities, upon either side, seize the ilium
between them, the anterior one having the superior hold, the posterior
one the under.
Slender and rather conspicuous lateral processes
vertebra.

also characterize the

caudal vertebras ; they are probably pleurapophysial developments.
Gradually diminishing in size from first to

DR. R. W. SHUFELDT ON

216
last, to filially

[Apr.

1,

disappear altogether, they are seen to be sharp-pointed

and stand directly outwards, the first pair being pierced by a foramen
upon either side aud near the middle of the process. Freely articulated and prominent, Y-shaped, chevron-bones exist throughout nearly
They gradually diminish from
the entire series of caudal vertebrae.
first to last, disappearing altogether near the end of the tail, each
being directed downwards and backwards and articulating as usual
with the postero-iiiferior rim of the vertebra at its ventral aspect.
As I have already stated above, Jleloderma reproduces that part of
its tail that at any time may, through accident, be fractured off.
A pair of free ribs first occur upon the fourth cervical vertebra
they Jire about a centimetre long, slightly curved, flattened, and tipped
The fiicot for their articulation upon either side is
with cartilage.
Similar
rather extensive, Ijut the head of the rib decs not bifurcate.
ribs characterize each and all of the remaining cervical vertebrae from
the fourth to the last. They, however, grow gradually longer and more
indeed, they simply intergrade in form imperceptibly
cylindrical
thoracic
series of the beautiful, strong, and curved ribs that
into the
Passing to the dorsal series we find
by
this lizard.
possessed
are
that it is only the four leading anterior pairs that are connected with
These
the sternum through the intervention of hsemapophyses.
latter are long and sweeping, and are preformed entirely in cartilage.
;

;

The

shortest pair are the anterior ones, the longest the posterior

;

the

two mid pairs being regularly intermediate in their lengths, and for
comparison we find the hinder pair about one third longer than the
first pair.

They

articulate in little pit-like facets that are situated

on the posterior borders of the sternum.
the heads of the long hinder pair are
found side by side occupying the apex of the postero-mesiai extremity
Pointed cartilaginous tips, ranging in length from
of the sternum.
eight to two millimetres, embellish the free extremities of all of the
remaining dorsal ril)s, from the fifth to the twenty-second inclusive.
These ribs are beautifully and regularly curved tlieir vertebral heads
are rather large and are non-bifurcated, while their bodies are subcylinThe longest pairs are found upon the 13th and 1-lth
drical in form.
The first three pairs of lumbar ribs are short in
dorsal vertebrae.
comparison, each rib rarely measuring more in length than a centimetre, while the pair upon the fourth lumbar vertebra are rudimentary,
and the last lumbar is entirely without tiiem. Cartilaginous tips
seem to be absent from the ends of these ultimate riblets of the
at nearly equal distances apart

The

articular facets

for

;

series,

a fact worthy of notice.

Helorlerma possesses a comparatively small sternum, it being represented by a lozenge-shaped plate of cartilage, as is the case in the
Quite firmly attached to it and
vast majority of ordinary lizards.
overlajjping its anterior angle is seen the hinder end of the interIts mesin-posterior angle
clavicle, the latter being situated ventrad.
is occupied by two facets for a pair of the costal ribs, as already
jiointed out, while the contiguous borders to this angle are monoEither anterior
polized by the remaining haeniapophysial facets.
border is grooved for its entire length to accommodate in articulation
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the sharpeued edge of the corresponding coracoid.
Such a form as
Lacerta viridis, according to Mr. T. J. Parker, has in its sternum
characters additional to the ones here described, for it will be observed
that Heloderma lacks the "small central fontanelle " and the "two
slender flattened cornua" which are produced posteriorly.
Indeed,
this simple type of sternum in our present subject does not seem to
agree exactly with any other form in particular.
And to satisfy one's
self of this fact it is only necessary to compare the description offered
above with the figures of reptilian sterna that have been collected
together for us by Hoffmann in Bronn's Thier-Reichs (Rept. 18-21
Lief., 18S1).
I'he Skull.
To complete the account of the axial skeleton a conThe first thing
sideration of this important part of it still remains.
that strikes one upon a general examination of the skull of Heloderma
suspectuni is what may be characterized as its peculiar solidity, a
certain massive compactness.
All the bones composing it are stout
and strong. This appearance is still further enhanced by the fact
that it is thickly studded for the anterior superficies of its roofing
bones by the co-ossified dermal tubercles, and some of these may be
found over the parietal region. Old oaken chests or various kinds ol
heavy furniture leave the same impression upon our minds, when they,
too, have certain parts of them studded with round-headed, brass
hob-nails.
Sutural traces can, but with difficulty, be made out in some instances, although in the mandible and in most other localities no such
obliterations are met with.
Except in front, the encephalic casket
is well protected by bony walls, and this kind of protection is also
nearly as well afforded to the orbits and the rhinal spaces the bounding

—

;

peripheral margins of these latter are quite circular in outline, while
the antero-external narial apertures are very much of the same form.
The form of the snout is broadly rounded, and the maxillary alveolar

margins are strong and horizontally broad, thus creating a substantial
base for the besetment of the teeth.
Normally, the massive mandibular rami do not fuse by ossification at the mandibular symphysis.
What is one of the most remarkable facts, however, about the
skull of this reptile is the now well-known circumstance that its
zygomatic arch is almost completely atrophied, and further that by
the union of the post- and prefrontal bones, the frontal is most
completely prevented from participating in the formation of the
orbital periphery.

In outline the comparatively large foramen

magnum is

a transverse
reniform in shape
and distinctly exhibits throughout life the sutural traces of the bones
that enter into its formation.
Spacious from side to side, but not
lofty, the posterior temporal fossse are much over-arched by the free
Either parotic process is stout,
posterior edge of the parietal bone.
being directed upwards, backwards, and principally outwards, while
the various infero-lateral foramina at or near its base are of comparatively large size
relatively larger, for instance, than we find
them in the skull of a big Iguana tuberculata that I have at hand.
elhpse, while the condyle of the occiput below

:

it is
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The posterior uasal fossae are elongo-pear-shaped apertures with
the bulbous ends directed backwards, while either palatiue foramen
The inferior temporal
is of an oval outline and of no great size.
fossa is ca[)acious, and a firm thin plate of cartilage standing vertically in the median plane divides the orbital cavities internally.
This is the interorbital septum.
Of fair extent, the basis cranii is nearly a horizontal surface,
showing bnt a very slight general concavity over it. This is at
variance with such a form as lyuanu tuberculatu, where the area
to which we refer is considerably concaved.
In a previous paragraph
we have already sufficiently referred to the tympano-eustachiau fossa
and the characters of the columella auris.
Whatever may be the condition of the parietal ossifications in the
very young Heluderma, they are in the adult reptile re|)rescnted

and dense plate of bone. This bifurcates
directed backwards and outwards and
slightly downwards to articulate with the squamosal of tlie same side
Viewed from
as well as with the corresponding |)arotic process.
above the anterior margin of the parietal plate is represented by a
finely serrated transverse line
the superior surface of the bone is
neaily horizontal and usually supports a group of the ossified dermal
tubercles, wiiich have fused with it.
Near the middle of its ventral
surface is seen a small pit, wliich it would seem is situated too far
It by no means
back to represent the vestige of the parietal foramen.
At some distance within its external free margin,
pierces the bone.
on eitlier side, this bone develops a longitudinal ridge. This is most
conspicuous near its middle, and resting here against its outer aspect
are the upper ends of the columella and the prootic.
In old specimens of this Reptile, the frontal hones are indistiuguishably fused together, and \i\)0\\ a superior aspect of the skull not a
trace of the niediMu suture that originally stood betweeu them can
And even within the cranium it is hardly to be
be made out.
solely

by a

solidly ossified

behind, and either limb

is

;

discerned at

all.

By

a straight transverse coronal suture, this frontal

bone articulates posteriorly with the parietal while we have already
mentioned the fact as to how it is ])revented from participating in
the formation of tlie orbital ]ieriphery by the meeting of the preand j)OstiVontal elements. Posteriorly, these united frontals are
almost entirely masked from our view by the layer of fused and
ossified dermal tubercles that overlie the entire fore part of the
One never meets with skulls of old individuals of H. susskull.
pectuiit as free from this feature, nor with the naso-frontal and
fronto-parietal .sutures anything like as clearly defined as is seen in
the skull of //. horridum which is figured for us by INIivart
Ventrally, the
(Encycl. Brit. Dth ed. vol. xx. p. 451, fig. 12 /.).
frontals of the skull of our present subject offer us a peculiar character. Opposite the orbits each one sends downwards and inwards a
broad and curved plate of bone which mesially meets and fuses with
This
a corresponding plate coming from the bone of the other side.
arrangement gives ris^e to a transverse osseous bridge, and the large
mesial foramen it assi&ts to form has passing through it certain
;
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way to the rhiual spaces.
the case.
Passing uext to a cousideratiou of the naaals, they are seen to be fused together iu a manner
quite similar to that which has just been described for the iVoutals,
aud it is only upon the roof of the rhinal spaces that the sutural traces
can be made out at all.
Laterally, a nasal articulates with the
corresponding maxillary and prefrontal anteriorly the two unite
to send forward a process that articulates with the preniaxiilary iu
the middle line ; posteriorly the uaso-froutal suture is seen to be
and, finally, these fused
re|)reseuted by a deeply zigzagged line
nasals at their autero-inferior surface, mesially, meet the hinder
ends of the sejjtoniaxillaries.
Tliey assist in the formation of the
peripheries and upper ])arts of the external uarial apertures.
iiiijiortaiit

That

is,

structures which are ou their

duriug

life

such

is

;

;

Articulating with the nasals, the vomers, the maxillaries, aud the
the premawilla presents a strong mid-process ia
Its alveolar
front which is carried backwards as the nasal process.
portion is rather broad aud comuiouly bears upon either side four
teeth.
Behind these, and in the middle liue upon tlie ventral
aspect, are seen two small processes placed side by side. The united
septomaxillaries,

anterior

it

apex of the vomers just reaches

to

them.

A

similar character

seen in a skull of lijuuna tubcrculatu at baud, only iu
the apices of these two little apophyses have fused together, thus

to this

is

forming a foramen between them.
Again viewing the tore part of the skull upon

externo-lateral

its

we observe that the thickly set, fused osseous dermal
tubercles are carried down over the maxillary and jugal bones upon
either side.
They do not, however, entirely cover the nuixillunj,
aspect,

from them,
from the jugal all the way round to the uarial
aperture of the same side.
As iu so many other forms of Lizards,
this smooth aud narrow surface of the maxillary seen u|)0ii its
external asjiect, bounded below by its free alveolar margin, is
characterized by a longitudinal row of some six or seven miuute
foramina
they pierce the bone opposite the teeth, or iu some
instances even between them.
Either one of the maxillaries articulates with a good many bones
it articulates with an os transversum, with a palatine, with a jugal,
lacrymal, and prefrontal, with a septomaxillary aud a premaxillary,
with a nasal, and finally it may even come iu contact with one of
the vomers of the corresponduig side.
A maxillary forms the outer
lateral wall of the nasal fossa, and also a part of the roof of the
same cavity.
It also, in Heloderma, contributes largely to the
and here upon
formation of the bony part of the roof of the mouth
for a

and

narrow

strip of its externo-alveolar portion is free

this exteuds

;

;

:

its

ventral asjject

it

is

somewhat concaved, while along

its

alveolar

edge the row of teeth are found. These latter are grooved in a
manner similar to the teeth found iu the mandible, notwithstanding
the fact that they do not now seem to be intended to conduct a
poisonous fluid at the time the reptile inflicts its bite.
Septomaxillnries are large and thoroughly ossified.
They are iu
contact wit!) the maxillaries, the premaxillary, the nasals, and the
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vomers, and contribute largely to the osseous floor and inner wall of
either narial aperture in front.
Parial vomers are found in the skull of Heloderma.
They arc
represented by rather long stout ossifications
subcylindrical in
form, and either one showing a partial groove down its dorsal
aspect longitudinally.
A septomaxillary notches a vomer on the
same side, externally, near its anterior end. These vomers are in
contact in front, but they gradually diverge from each other as they
pass backwards to articulate with the palatine of either side.
IIow
different these boues are from the broad, flat vomers as we find them
in Iguana fuberculata, where they are in contact with each other,
mesially, for their entire lengths
Either yjcyr/? is represented by a strong curved bone which forms
the postero-ventral boundary of the external periphery of the orbit.
Behind it articulates with the postfrontal, while anteriorly it is
suturally connected with the lacrj-mal, the os transversum, the
maxillary, and the prefrontal.
True fusion has almost taken i)lace
among some of these sutures, uotably the anterior ones. At its
postero-inferior angle behind, the jugal develops a stumpy apophysis.
;

!

Essentially this bone
a Varanus, wherein

is

a very different affair from

what we find

in

reduced to almost spiculiform proportions
and curving upwards fails to reach the postfrontal \
Making extensive articulations by very firm sutures with the
it is

the prefrontal and frontal, and the jugal, a postfrontal
here a fair-sized ossification that forms the supero-posterior
angle of the orbit, and completes the corresponding part of its
periphery.
Instead of being a small and comparatively unimportant
bone, as indeed it is in some of the Lacertiliaus, the prefrontal in
Heloderma constitutes one of the most essential elements at the
fore part of the cranium.
It is in sutural contact with the postfrontal and frontal, with the nasal and the lacrymal, with the jugal,
tlie palatine, and finally with the maxillary.
With the lacrymal it
forms the anterior wall of the orbit, as well as its antero-superior
margin.
Internally, it bounds the lacrymal foramen, while its dorsal
surface is largely covered by a lateral extension of the co-ossified
parietal,

bone

is

dermal tubercles.

Forming the outer boundary of the osseous lacrymal duct or
wedged in between or rather among the prefrontal, maxillary, and jugal bones, we find the small lacr]imal ossification.
Externally it is generally covered by one of the dermal ossifications
that overlie the surface of the skull in front, and it fuses with it.
canal, and

A

palatine

seen to be a large tripronged bone that develops
upon its dorsal aspect. This ridge articulates
with the prefrontal bone.
The inner fork of the palatine articulates
with the hinder end of the vomer of the same side ; its posterior
fork engages the antero-internal limb of the corresponding pterygoid ;
a

is

transverse ridge

My

1
thanks are due to Mr. F. A. Lucas for the loan of a skiJl of a specimen
of Varanus hengalcnsis, as well as au imperfect skeleton of Crotaphi/tufi collaris,
both froui the collections of the U. S. Kalioual Museum (Nos. :i'9:i26, 29151

respectively).
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the external fork of a palatine articulates with the maxillary
With the pterygoid it
completes the inner periphery of the palatine foramen ; it forms its
entire anterior boundary, as it does the posterior boundary of the
lastly,

and the transpalatine or os traasversum.

internal narial aperture.

An OS transversum is an important element in the lateral chain of
bones at the base of the skull.
It is deeply cleft behind in the
horizontal direction, and into this closely fits the external limb of
the corresponding pterygoid, which is wedged for the purpose.
And it is thus that the pterygoid is extended to the maxillary, as
through the palatine it is by its internal fork extended to the vomer
of the same side.
Articulating, then, with a palatine, with the
niaxillary and the pterygoid, and touching the jiigal to its outer
side, the os transversum completes the outer periphery of the palatine
foramen and also affords an important contribution to the osseous
floor of the orbital cavity.
;

The pferi/f/oids

are a somewhat long and slender pair of bones.
one presents an enlarged anterior moiety and a straight and
slighter hinder shaft.
These two portions form a curve which
presents its concavity to the outer side, and pressing against its
inner side at the middle is the extremity of the corresponding basipterygoidal process.
This latter is stout and prominent, and has
the appearance of pushing the pterygoid firmly against the quadrate
of the same side, as the columella appears to prevent it from rising
upwards. The pterygoid develops a small Hp of bone at its ventral
side,
which, extending backwards, overlaps the basipterygoid
process and thus prevents the slipping.
As to its articulations, we
are to note that a pterygoid meets the columella, the basipterj'goid
process the quadrate, while anteriorly it is powerfully wedged into
the OS transversum, suturally linked to the palatine, and barely
touches the jugal. To some extent a pterygoid assists to complete
the osseous flooring of the orbit, and it also completes the boundary
of the palatine foramen behind.
Dr. Mivart has said in his article " Reptiles,
hi the !)th edition
of the 'Encyclopaedia Britaunica (p. 451), that "The skull of
Heloderma is very remarkable in that it has no zygomatic arch
whatever."
Eitlier

'

And

commonly the way in which this fact is stated. It
upon examining skulls of both old
and young individuals of Heloderma suspectum I find at least a very
is

this

is

not, however, strictly true, for

substantial rudiment of the arch in question.
It also has been
noticed by Bocourt and by Troschel.
It consists of a freely
articulated conical ossicle standing on top of the quadrate, bein'f
moulded to the outer side of the posterior end of the squamosal,
with which it also freely articulates.
It is seen to be present upon
both sides. That it is the osseous rudiment of the hinder end of
the zygomatic arch in this reptile there cannot be the shadow of a
doubt.

The squamosals

are well developed

and occupy their most usual
upon either side, accurately moulded
Proc. Zool. Soc— 1890, No. XVI.
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position as seen in Lizards, being,
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Either squamosal
the parietal, the rudiment of
the zygomatic arch, and finally contributes in a very limited degree
to the articulatory facette for the quadrate bone.
This last-named element of the lateral aspect of the cranium is
Its outer
large in Heloderma, and transversely unusually broad.
moiety behind is concaved in the vertical direction, while its

on the posterior bifurcation of the parietal bone.
articulates with the parotic process,

though slightly convex, is nearly flat. Tubercular
eminences and depressions finish off its summit, and two obliquelyplaced articular facets, intended for the mandible, occupy its
mandibular end.
Most Lizards have the epiptenjijoid {coXiim^Wai) extending between
in Ueloderma,
the pterygoid and the anterior edge of the prootic
however, it quite reaches to the ventral surface of the parietal. In
Iguana tuherculata it lacks a couple of millimetres of accom]ilishiug
this
in both of these reptiles it rests against the prootic above.
Already I have said that the foramen magnum is of good size,
being a transverse ellipse in outline, and that the occipital condyle
faintly shows the sutures upon its convexity throughout life.
And now we pass to a consideration of some of the boues that
Presenting
more directly enter into the formation of the brain-case.
notliing worthy of special remark, the basioccipital is nevertheless
interesting from the fact that the process it develops upon either
side, below the optic aperture, is of rather unusual prominence and
size.
We have already alluded to the large parotic processes each
one is formed by the exoccipital and opisthotic of the corresponding
anterior face,

;

;

;

side.

A

character of some value is seen in the fact that the suprafails to reach the ventral surface of the parietal by not an
inconsiderable interspace
this, of course, likewise applies to its
lateral portions, the epioiics.
More anteriorly, the prootic of either
side articulates both with the under surface of the parietal, as well
Tbe several otic
as with the superior end of the epipterygoid.
bones mentioned appear to go to form the auditory capsule in the

occipital

;

same manner as they do in all ordinary Lizards.
Every trace of the suture between the basioccipital and the

basi-

sphenoid has been absorbed in skulls of adult individuals
I find it
persisting, however, in the skull of an old Varanus hemjalensis,
and according to Parker (T. J.) this is also the case with Lacerta
tiridis.
This suture, when it persists, is generally a straight trans;

verse line.

Strong basipteryfjoid processes with dilated ends are developed
ou the part of the basisphenoid, and they spring from their usual
points, and articulate, in a manner already described above, with
the pterygoids.
well as the alibe present in the skulls of fully-matured individuals.
They are to be found in their usual positions.
No especial study was made of the openings that give exit to the
cranial nerves from braiu-case, other than to note the facts that
Ossifications representing the parasphenoid, as

sphenoids,

may
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condylar foramina are to be found at their most

seen in ordinary Lizards.
The anterior margin of
the prootic is also notched for the passage of the 5th and 7th nerves,
this notch being converted into a foramen by the membrane that
helps to enclose the fore part of the cranial casket when the skull is
normally complete.
The 8th nerve emerges from the internal
auditory meatus.
sites as

Next turning to the mandible I would add a few words to what
have already said in reference to the teeth. The ducts which
lead from the poison-gland upon either side do not pass directly
through the ramus of the jaw to the base of the groove of the tootli
I

to be supplied, as one might naturally suppose.
Rather this is the
arrangement.
Let us choose a large tooth from the middle of the
series for an example.
In the first place it must be noted that
when the grooves upon the tooth are followed down to the base of
the tooth it is not at that point that we find the internal foramen
that is intended to transmit the poisonous fluid to the groove in
question.
The external duct enters by means of a foramen directly
through the outer bony wall of the ramus. This leads into quite a
cavity which exists in the body of the jaw and at the base of the
tooth.
Now the foramen that leads into the mouth and finally
supplies the tooth with the venom makes its entrance, as I have
already said, at the base of the structure, but by this I by no means
intend to imply that the dental groove leads into this opening.
On
the other hand it is found exactly opposite the tooth and well
towards the mesial plane.
It will be seen that the base of the tootli
slopes inwards and slightly backwards, and the reverse of this

course indicates the direction of the internal division of the fora-

minal passage when followed from within outwards.
From the
structure of these parts, then, I am compelled to infer that the fate
of the venom upon being jetted from the gland is this
it passes
directly, though somewhat obliquely, through the body of the
mandible, and enters the mouth through the foramen at the extreme
baseof the tooth towards the median plane. Theedgesof the tiiickened
mucous membrane on either side of the row of teeth form there a
longitudinal gutter as it were
this is flooded full upon the venom
being thrown into the buccal cavity, it surrounding the teeth in
consequence. Then, simultaneous with this, when the reptile makes
its bite, the grooves upon the teeth simply serve as conduits to
conduct the venom into the wound. And when one comes to think
of it, this IS a very simple arrangement, the more especially so when
compared with the more highly perfected poison-fangs of such a
:

—

;

reptile as Crotalus.

Heloderma has a mandible to its skull that seems to be composed
of the usual number of bones found in the make-up of lower jaws of
all ordinary Lizards.
There is a strong well-developed articular,
with its large angular process directed posteriorly, and with its
articulation for the quadrate, the latter showing two concavities
facing upwards, backwards, and inwards.
Upon the inner side of
the ramus, between the articular and the coronary, there is to be

16*
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found a short longitudinal gutter with a foramiual pit at either end
Meckel's cartilage, as usual, is ensheathed by the anterior
of it.
portion of the articular element of the mandible, from whence it
proceeds forwards to the symphysis, being exposed along the inner
side of the deutary for its anterior moiety.
The urKjular, pointed
behind and truncated in front, occupies nearly the middle third of
the ventral border of the ramus.
The two bones thus far alluded
to are designated by Hoffmann as the articulare and the awjulare,

And it is my intention in the present connection to
use the nomenclature for the ramal elements given us by that
distinguished anatomist (see Bronu's ' Thier-Reichs,' Kept. 22-24
Lief. 1881, Taf. Ixvii. figs. 4-5), as his account of these ossifications
respectively.

any other that I happen to have at my
moment. The coronoideum occupies its usual
position, developing upon its mid-dorsal border a strong quadrate
coronoid process, which takes on an upward <ind backward direction.
is

far

hand

more

satisfactory than

at the present

This element articulates with the dentale, the complementare, the
operculare, and the articulare.
Forming the base of a fossa between the bifurcations of the coronoideum, upon the mesial aspect
of the ramus, occurs a thin sphnt-bone, the complementare, and this
is probably the " splenial " element of some authors.
Beyond the
ossifications thus far described we find an operculare
it is a flat,
irregular shaped bone that stands between the dentale on the one
hand and the coronoideum, complementare, and the angulare on the
other, forming a fair share of the mid-portion of the surface of the
inner aspect of the ramus.
Still more important is the dentale, which, as we know, bears the
teeth.
This is here quite a powerful bone forming the distal moiety
of the mandible, being markedly concaved upon its mesial aspect,
and correspondingly convexed both vertically and antero-posteriorly
on its external surface. As I have already said, the symphysis of
the two dentary elements is notably weak
indeed, the bones of the
two sides are little more than in contact at the point in question.
Two small foramina pierce the operculare upon its inner aspect,
as does one the angulare posterior to these.
Externally there is
also an opening of this character which is found in the suture
between the coronoideum and the articulare, being vertically below
;

;

the coronoid process.
The hyoid apparatus.

— At

its hinder extremity the slender basienlarged to admit of its articulation with
the anterior and posterior cornua.
Posterior to this point it does
not send back any median process, while in front its delicate
cartilaginous rod is continued forwards into the tongue.
Upon
either side of its hinder and slightly enlarged end it has articulating
with it the mesial heads of the anterior cornua. These latter have
their slender shafts at first directed, upon either side, forwards and
outwards, when at a certain distance they are bent upon themselves,
and then are directed outwards iind backwards. At the point of
llexion there appears to be some sort of a simple joint present.
The jiosterior cornua are represented by paired bony rods of a

hi/al is just sufficiently
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subcylindrical form

they articulate with the hasihyal posterior to
;
the mesial heads of the anterior corniia.
Curving backwards and
outwards, their hinder ends are tipped with cartilage, which latter
character reminds one of the thyro-hyals as seen in most birds
all
ordinary existing birds.
It is only the anterior joints of the posterior cornua of the hyoidean arches in this Lizard that ossify
all
the remaining parts of the apparatus'are cartilaginous, even in veiy
old specimens.
From this brief description it will be seen that the hyoidean
arches in Heloderma simply add another pattern of these structures
to the various forms they assume among Lizards generally.
According to Cuvier, Hoffmann, the Parker, and many other anatomists, these parts differ in a number of species of the Geckos, in
Gonyocephaliis, in hjuana, in Scinciis, in Chamrpleon, and in many
other species and genera.
Li such a species as Laeerla viridis, according to Professor T. J.
Parker (' Zootomy '), all three cornua of the hyoid apparatus are
present, the anterior, middle, and posterior, and such elements are
represented as the hypo-hyal, the stylo-hyal, the cerato-hyal, and
the epibranchial of the second branchial arch.

—
;

On

the Shoulder- Girdle

and

the Pectoral

Limb.

A description of the simple form assumed by the sternum in
Heloderma has already been presented above.
This structural
simplicity appears to be extended to the shoulder- girdle.
A broad
part of the mesial border of either coracoid remains cartilaginous,
and this is wider in front than it is behind. Fusing with the
corresponding scapula, the osseous part of the coracoid at a point

upon the posterior margin of the
surface of the glenoid cavity

girdle yields to

tlie

articular

Just anterior to
this point is to be seen a small fenestra, that appears to indicate the
original divisional space between the precoracoid and the coracoid
proper.
In rough outline the form of the coracoid simulates the
sector of a circle, the apex being at the glenoid cavity.
Anteriorly
these bones overlap each other, while posteriorly the mesial margin
of either one articulates with the groove occupying the anteroexternal border of the sternum.
In a specimen before me it is the
left coracoid that underlaps the right, while the clavicles and interclavicle tend to hold them in this position.
It may not, however,
be that the left bone is always positioned ventrad.
From all this
it will be observed that the coracoid in Heloderma having the form
described, its several elements are so fused together that it remains
only to make out the cartilaginous epicoracoid (mesial rim), the
precoracoid and coracoid proper being indicated by the position of a
small foramen only, while the mesocoracoid, if it ever exists as a
separate ossification in this reptile, is here now completely co-ossified
with the other elements.
Being rather less than one third the size of the coracoidal portion
of the girdle, the scapula has its upper and lower extremities dilated.
its

ventral moiety.
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the bone, as in tlie case of the coracoid, being transversely flattened.
Its antero-ventral end fuses with the coracoid, while its posteroventral end goes to help form the dorso-superior part of the glenoid
cavity.
Its antero-superior angle articulates with the outer end of
the corresponding clavicle, and its dorsal border articulates, for its
entire length, with the superimposed suprascapula.
The expanded dorsal part of the scapula is harmoniously extended
by the still more dilated semi-osseous suprascapula. The dorsal
border of this element of the girdle is markedly convex, the midpoint of its arc almost reaching to the transverse processes of the
vertebrae of the spine above it.
In situ, it is seen to be a thin
plate resting upon the last four cervical ribs by its mesial flat surface,
being connected with the rest of the girdle in the manner we have

described.

The
bar,

Interclavicle (episternum)

which

is

somewhat

dilated

is

rej)resented

and

vertically

by an azygos bony
compressed behind,

it is small and tapering in front, at which latter point it stands
between the mesial ends of the clavicles, being slightly dorsad to them.
Posteriorly its dilated extremity is attached to the ventral surface
of the antero-mesial angle of the sternum, the union being through

while

the medium of firm ligament.
Either clavicle is represented l)v a slender, subcompressed bone
articulating in a manner already indicated above.
When seen in
situ it at first passes from its articulation with the interclavicle
outwards.
Near the middle point of its shaft it bends at a gentle
angle upwards, and from thence goes to its facet, found at the
antero-dorsal angle of the corresponding scapula.
The mesial end
of the clavicle is but slightly larger than its outer extremity, and the
Upon
form of the bone thus aff'ords a good classificatory character.
close examination, in some specimens, it may be discovered that its

extreme outer

tip

may come

into contact with the suprascapula at

antero-ventral angle.

its

—

The Pectoral Limb. Averaging some 3'4 centimetres in length,
humerus presents a rather short subcylindrical sliaft, with
scarcely any curvature.
Its extremities are markedly expanded, the
imaginary planes in which they He intersecting each other at an
angle of about Sf) degrees.
The head of the humerus is an elongated
facet, and throughout life the sutural trace showing where this is
the

united with the rest of the bone is distinctly visible.
To the radial
side of this is a bony crest for muscular insertion, having a form much

we

This crest is turned ulnad
angle with the rest of the head of the bone, which is
also similar to what we find in this last-mentioned class.
Distally,
there is an ulnar and radial tubercle, condylar sui faces for articulation
Avith the bones of the antebrachium.
In their form these also
remind us of the corresponding structures in birds, though here in
this Lizard the epiphysial sutural trace is visible during the life of
the individual.
The epiphysis in question includes the entire
articular portion.
Above the radial tubercle, the side of the expanded
end of the shaft develops a moderately prominent ridge several
as

see

so as to

it

in ordinary existing birds.

make an
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At the middle of this, upon its dorsal aspect, is
millimetres long.
found H small pit that has the appearance of an incompleted foramen.
This character is constant.
Both the radius and ulna long retain, at their distal and proximal
Subextremities, the evidences of the epiphysial sutural traces.
is but very slightly bent,
enlarged distal end is moulded to articulate with the radial
ossicle of the carpus.
Its proximal extremity is also enlarged, cupshaped at its summit, and flattened at the ulnar aspect of its head
so as to be brought close against the corresponding extremity of
that bone when the skeleton of the arm is properly articulated.
The ulna, nearly as large as the radius in point of size, has a

cylindrical in form, the shaft of the radius

and

its

compressed shaft, with a very conspicuous, semiglobular, articular
At the other end of the bone the
condyle at its distal extremity.
olecranon is well-developed, and a " greater sigmoid cavity " handsomely excavated.
What is interesting here is the fact that no
" lesser sigmoid cavity " is formed to admit in articulation the head
of the radius, which latter is placed at the expense of a flattening in
order to articulate with an apposed flat surface on the ulna, which
occurs at the site of the " lesser sigmoid cavity " as it is presented
to us in anthropotomy.
Thus it will be seen that a sliding movement
is admitted of here, but not a rotary motion on the part of the
head of the radius, as is the case in many of the higher Vertebrata.
Five carpalia represent the distal row of ossicles in the wrist of
Heloderma, while proximally we find the ulnare, the radiale, and a
centrale.
Careful search, aided by a good lens, failed to discover
any evidences whatever of the presence of an intermedium, much
In a previous section,
less the vestiges of any rudimentary digit.
the large sesamoid that occurs in the great flexor tendon as it passes
and ligamentously
over the carpus has already been described
;

As to
attached to the outer side of the ulna is a large pisiform.
articulations, two of the carpalia extensively articulate with the
ulnare and with each other, while the inner one of the two is in
This
contact extensively with the middle ossicle of this distal row.
last-named one in turn engages the entire inner surface of the ossicle
of the carpalia upon its radial side, v/hile its proximal apex comes
Number four of the carpalia
slightly in contact with the centrale.
centrale, but barely touches
the
of
engages the entire distal surface
This one is
the last ossicle of the distal row upon the radial side.
Proxidevoted to the radiale and also articulates with the centrale.
Finally,
mally, the centrale articulates with the ulnare and radiale.
it is hardly necessary to mention that the carpalia, as a rule, eacli
engage a metacarpal distally, while radiale and ulnare articulate
with the radius and ulna, respectively.
The joints of the several digits of the manus remind us considerably
of the corresponding parts as we find them in the toes of small
Counting
ordinary existing birds, more especially the distal ones.
the claw in each case, we note that the first finger upon the ulnar
the middle one
side possesses three joints
the next one to it has five
has four ; the next one, radiad, has three j while, finally the radial
;

;
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digit has but two.
Passing from this last one, then, towards the
ulnar side we observe that they stand 2, 3, 4, 5, 3.
Taken as a whole, this pectoral limb of Heloderma is a very welldeveloped one, and in the absence of the intermedium it agrees witli^
the Crocodiles ; it will be remembered, however, that aside from thjs
point these latter have a very diflferently constituted carpus from the
one we have just described in the Lizard before us.

On the Pelvis and

the Pelvic Limb.

In its general characters aud in its outlines, the pelvis of Heloderma
agrees with that part of the skeleton as it is found in all ordinary
Lizard-forms known to us. The acetabulum is extensive but not
very deeply excavated, it being formed in the usual way by the union
of the three bones composing the os innominatum.
The ilium
contributes its share to the dorsal third of the acetabulum, aud from
this expanded portion it at first passes upwards, then curves
upon itself to pass almost directly backwards, and only slightly
upwards.
All this last part of the ilium is stout in character and
rod-like in form, being compressed from side to side.
The manner
in which it is seized by the two sacral vertebrse has already been
described above when speaking of the vertebral column.
Posteriorly
the ilium is carried nearly a centimetre beyond its sacral articulation,
terminating behind in a free bluut point.
Iht ^mbis (or the pubic
bone) represents the smallest element of either half of the pelvis,
it being the antero-ventral one and forming the antero-ventral part
of the acetabulum.
Dorsally it is nearly straight from the lastnamed point to the symphysis pubis, while from side to side it is
convex.
In the same direction, ventrally, it is somewhat excavated.
At its usual site it is pierced by the foramen for the passage of the
obturator nerve, while just anterior to this point a fairly welldeveloped pectineal process is to be seen.
More irregular in form than either the ilium or the pubis, the
ischitnn completes the postero-ventral part of the acetabulum.
To
describe it, one might say that it is composed of a broad flattened
arm that passes downwards and inwards from the acetabulum, to
merge, ventrally, into a quadrilateral plate, its second part
and
that the mesial border of this plate forms the line of the symphi/sis
ischii.
This latter is slightly separated by a slip of calcified cartilage,
and this is continued posteriorly, beyond the symphysis, into the
;

ventral wall of the cloaca, as a small os cloacce.
The anterior apex of the united ischia is but 5 millimetres distant
from the posterior apex of the united pubic bones, and this is

spanned by an azygos ligament, that, as usual, divides the not large
foramen cordiforme into the two obturator foramina. Either one
of these latter is of a subelliptical form.
Immediately anterior to
the pubic symphysis, we find a small nodule of cartilage that has
been designated as the prepubis.
And this is connected with the
mesial pubo-ischiadic ligament, and even the hinder portion of this
latter may in some instances choudrify.
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The Pelvic Limb. As in the case of the anterior limb, we find the
long bones of this pelvic extremity culminating at their proximal
and distal ends in epiphyses composed of calcified cartilage, and the
sutiiral traces between them and the true bone of the shafts are
One of these superadded
visible throughout the life of the individual.
pieces caps the trochanter of the femur, a bone which here has a
Its shaft is cylindrical in form
length of about 3 "•5 centimetres.
and nearly straight the head which surmounts it (mostly epiphysial)
is a transverse ellipsoid, rearing somewhat above the process seen at
the preaxial side of it, which represents the trochanter.
A pit is
seen for the Ugamentum teres, and this is partly excavated at the
expense of the epiphysis, and partly at the expense of the shaft
Distally, the condyles are rounded in front, with a shallow
adjacent.
while upon the posterior aspect they
rotular cliaiinel between them
are especially sculpt in order to articulate with the corresponding
surfaces presented on the part of the proximal ends of the two bones
of the leg.
A very small osseous patella is visible in the ligamentutn patellce,
;

;

at a point opposite the knee-joint.

Transverse sections made at the proximal, middle, and distal parts
of the shaft of the tibia are seen to be triangular, subcircular, and
subtriangular, respectively.
The head of this bone is much enlarged,
less so its distal extremity, while its shaft is but slightly curved
The cnemial ridge is pretty well marked, as
along its lower third.
are the tuberosities at its summit, intended for articulation with the
femur.
Quite straight and slender, the fibula has a very small proximal
extremity as compared with that of the tibia, while its distal
end is transversely widened out, being markedly compressed in the
antero-posterior direction.
These two bones of the leg are of about
equal length, each averaging 2\i centimetres, or about one centimetre
longer than the femur.
Returning for a moment to the knee-joint, we are to note the
presence of the internal and external semi-lunar fibro-cartilages, but
the osseous sesamoids found in these parts in some Lizards {Lacerta)
are here only performed in cartilage.
In this last statement, of
course, I do not include the patella.
Co-ossification is extended to all the elements of the proximal row
of the tarsus, but this fusion is not so complete as to entirely obliterate the original sutural landmarks. For even in fully adidt specimens
an examination of this now single bone reveals the limitations of
these we take to be a tibiale (astrathree segments that compose it
galus), a ^6M/a?'e (calcaneum ), and the centrale.
The last-named
one is very large, comparatively, and may include an intermedium,
Proximally, this tihio-fihulare has a
but there is no evidence of it.
;

large facet

and the

upon

tibia,

either side to

while distally

accommodate

it is

in articulation

the fibula

in contact with the tarsaha

and two

of the metatarsals.
Passing to the consideration of the tarsalia themselves, we are to
note that in the case of tarsale 1 and 2 they appear only to be
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by an inconspicuous intercalated bit of thin cartilage,
the contact of the tibio-fibulare with the first two
preventing
barely
Proximal epiphyses of these latter, however, are
metntarsals.
Subcuboidal in
moulded to meet the ends of perfect articulation.
form, tarsale 3 is a well-ossified bonelet articulating with second and
third metatarsals, with tarsale 2, and with the tibio-fibulare, or the
representefl

mass representing the elements of the proximal row. The
basal ends of the 2nd and 3rd metatarsals are markedly smaller than
they are in the 1st and 4th, indeed in the latter it has its proximal
Tarsale 4 is a larger
extremity very conspicuously expanded.
nodule of bone that articulates with the tarsal elements upon
either side of it, with the 4th metatarsal, and with the tibio-fibulare.
it is a
Finally, more remarkable than any of the rest is tarsale
respects.
other
peculiar
in
wonderfully irregular bone in form, and
It articulates by merely a vertical line with the tibio-fibulare.
Externally it sends forward a prominent process that, by a trochlear
facet at its extremity, articulates with the basal phalanx of the 5th
It also articulates with tarsale and metatarsale 4,
metatarsal.
co-ossified

.">

;

while in the sole it sends downwards a strong process that serves for
muscular and other attachments. This latter is augmented by the
form assumed by tarsale 4 at its inner side, and it is this common
apophysis that gives attachment to some of the short plantar muscles
that, in my chapter on the myology (given above), may have i)een a
little differently described, from the confusing propinquity of the
ossicles in

question.

clear in those premises

So that a knowledge of this fact will make
what might otherwise be considered not an

Professor T. J. Parker, in his studies o( Lacerta
exact description.
viridis, considered tarsale 4 to be the "cuboid" (Zootomy, p. 152).
Vestiges of a very rudimentary character appear to be present in one
of mv specimens of Ileloderma of a sixth pedal ray, it being in
connection with tarsale 5 upon the fibular side of the ankle.
The metatarsals differ in form but slightly from tlie metacarpals,
and these differences pertain more especially to the proximal extremiStill more iuand these have already been pointed out above.
the
corresponding
found
between
differences
to
be
sienificant are the
ioints of the digits of manus and pes, and their numerical arrangement
We saw in the hand that, passing from the radial to
is also similar.
ties,

the ulnar side, the fingers possessed 2, 3, 4, 5, 3 phalangeal joints,
now in the foot, in passing from the tibial to the
respectively
fibular side these numbers exactly correspond, or we find 2, 3, 4, 5, 3
phalangeal joints to the toe respectively.
An excellent diagnostic character twixt pes and manus in this
Lizard is to be found in the comparative size and form of the fifth
metatarsal and the fifth metacarpal; in the case of the former it is
notably short and small, while in the latter quite the reverse of these
characters exists, for no especial curtailment of its length is to be
noticed, and in bulk it rather exceeds any one of the middle thiee
joints of the palm.
;
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XIV. A BRIEF Synoptical Recapitulation of the more
Salient Morphological Characters of Hi^loderma
SUSPECTUM, selected FROM THE RESEARCHES SET FORTH
IN THE PRESENT MeMOIR.
Herpetologists have long been familiar with those topographical
characters that are j)resente(i on the part of either H. horridum or
H. suspectum. Bocoiirt, in characterizing the group he created to

—

"Parties
contain these reptiles', gave them tersely as follows:
superieures du corps hcrissees de tubercules semi-osseux, disposes
sur le troiic et sur la queue en series transversaleijtrc'S-rapprochees
Plaques ventrales plates et quadrilaterales.
les unes des autres.
Pas de plicaturc de la peau formant un sillon le long des flancs.
Dents maxillaires appliquees sur le bord interne des machoires et
Langue non
creusees d'une rainure longitudinale assez profonde.
retractile."

And

the

for

genus

{Eeloderma)

:

— " Tete

forte

et

epaisse.

Membres et doigts courts, a peu pros de nieme
Corps trapu.
longueur.
Queue arrondie. Ventre protege par des plaques lisses,
quadrilaterales, ne formant que des series transversales.

Des pauPas de pores fomoraux."
ouverture auriculairc.
Essentially, these are the most available characters presented in the
form of II. suspectum, and by dissection the foilowmg, more deeply

Uue

pieres.

situate, are

brought to light

Heloderma suspectvm

:

will

probably be found to be an oviparous

reptile.

(1)

And

(4)

(5)

With
With

(7)

With

it has between the rami of its mandible a mandibularis
muscle.
(2) With all three pronator muscles present in its forearm.
(3) With pecuHar longitudinal cones of adipose tissue intercalated with the muscles and the other structures of the

tail.

large corpora adiposa.

the horizontal membrane or the visceral layer of the
peritoneum present and well developed,
(6) With an anastomotic arrangement of the bile and hepatic
ducts, and with the same having a peculiar connection with

the pancreas (?).
a rather large,

pear-shaped, thoroughly isolated spleen

present.

With

a bilobed thyroid gland present and situated just above
the heart (?).
(9) With the walls of tlie atria of the heart thin, and with
those of the ventricle thick, while the cavity of the latter is
sniall and not divided.
(10) With the anterior end of the trachea placed dorsad to the
base of the tongue.

(S)

'

Sous-Famille.

Tkachydeemi glyphodonta.
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With a simple laryngeal apparatus and trachea, but with
long bronchi.
(12) With a thick, fleshy, unsheathed, and slightly forked
tongue.
(13) With curved, conical, grooved, sharp-pointed teeth: when
this reptile bites, these teeth transmit the poison from the
poison-glanJs to the wounds they inflict.
(14) With the secretion of either submandibular gland of a
poisonous nature, and with the four ducts of the gland
opening into the mouth by foramina situated beneath its
lining menibraue, near the bases of the teeth.
(If)) With lafrymal and Harderian glands present in either orbit,
and with the pecten present in either eye.
(16) With a fully developed tympanum for the ear.
(17) With sixty-four vertebrae in its spinal column, of which
eight are cervical, twenty-two are dorsal, five lumbar, two
They are of the
sacral, and twenty-seven in the tail.

(11)

proccelous type.

(18) With a sternum that is entire.
(19) With the dermal tubercles covering the fore part of the
skull, co-ossifying therewith in the adult.
(20) With almost complete atrophy of the zygomatic arch, only
a bit of its posterior extremity remaining.
(21) With the frontal bone excluded from participating in the
formation of the superior margin of either orbital periphery,
and this by the union of the post- and prefrontal bones.
(22) With a single parietal bone unperforated by a parietal
foramen.
(23) With a stout epipterygoid that reaches the parietal roof
above.

(24)

With a
edge

is

free dorsal

margin

not in contact

to the supraoccipital

with

the

ventral

(?. e.

surface

that

of the

parietal).

(25) With clavicles that are of nearly uniform calibre throughout their lengths.
(26) With a straight interclavicle that is small and nodular in
Anteriorly, it stands between the
front, dilated behind.
mesial ends of the clavicles.
(27) With only the ulnare, radiale, and centrale composing the
proximal row of carpus, and with five carpalia in the distal
row.
(28)

With

digits of

manus and pes, in which, counting from first
number of phalangeal joints run 3, 2,3,

to fifth, inclusive, the
4, 5, 3, respectively.

(29) SVith a well-developed pectineal process, upon either side,
on the anterior margin of the pelvis.
(30) With a small os cloacae.
(31) With a very small, but ossified patella in the pelvic limb.
(32) With a single bone forming the proximal row of the tarsus,
but the sutural traces in it, standing among tibiale, fibulare.
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With

boues in the distal row of the tarsus.

three

These

represent the tarsalia.

XV. Concluding Remarks.
There were two prime objects the writer had in view when he
the one was to give an account of
undertook the present memoir
the anatomy of the reptile of which it treats, and the second, to
point out, if possible, some of the forms to which it was related.
Heloderma seemed to be deserving of a more complete chapter
devoted to its structure than had, prior to the production of ihepresent
How well this has been accomplished it
work, been awarded it.
remains for the reader of the foregoing pages to decide for himself.
With respect to my having succeeded in throwing any light upon
the probable affinities of Heloderma, it must be owned that such
success as has been attained is by no means as complete as the
writer had originally hoped for, and this has brought with it its due
measure of disappointment. Failure in this direction has been due
principally to the lack of proper material for comparison, material
which it was found impossible to obtain, notwithstanding the fact
that a great many earnest efforts were made to do so.
Bocourt (34)
has presented us with a sufiiciently complete resume of the opinion
of authors as to the affinities of the HdodermutidcB down to the year
1878, so it will not be necessary to recapitulate that excellent piece
of work here.
My own studies of the Varanidcc convince me of
the fact that Heloderina is far removed from that group, having
very little structural affinity with it.
This applies with equal truth
to any true kinship that may have been entertained as existing between the Helodermatidce and the Iguanidce.
In so far as my opinions go in reference to such affinities as may
exist between two such forms as Lanthanotus boreensis and Heloderma
suspectum, they quite agree ^\'ith those of Mr. Garman, and the
affinity in that direction " seems to me rather fanciful."
Perhaps
a remote affinity may exist between Lanthanotus and the Crocodiles,
but such interesting points can only be decided when Curators come
In the first instance the
to learn one point and practice another.
ultimate fate of an important form of reptile should not be to place
it in a jar of alcohol, stand it upon a shelf, and then ascertain how
many years it will take to have nearly all its characters rot within a
and in the second instance, the simple method
spirit-preserved skin
of ascertaining many of the most important internal characters from
such specimens, to the benefit of the specimen and the progress of
science, should be more universally indulged in.
Personally, the writer has compared the skeleton of Heloderma
suspectum with the skeleton of Crotaphytus collaris, but there is no
affinity in that direction ; and the fact of the matter is, there is far
more to remind one of the skeleton of Iguana tuberculata in the
osteology of such a species than there is to suggest anything to do
with such a radically different type of structure as is presented in the
;

;
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skeleton of a Helodennu.
Indeed, if we take the skulls of Iguana
tuberculata and Crotaphytus collaris it is not a difficult matter to
pick out quite a number of points of near resemblance.
From ail that I have seen in the works of other authoi's, 1 am
strongly inclined to believe that when the morphology of such species
that are now grouped in the genera Xantusia, Xenvsaurus, and
Lepidophyma is thoroughly worked out, no inconsiderable amount of
light will be thrown upon the subject of the affinities of the Helodertnatidce.
So far as our present knowledge of existing reptiles extends,
I am convinced that it is in the direction that I have just indicated
that we must look for the affines of our Heloderma suspectum.
When we come to consider the group of characters that are presented us on the part of the form to the anatomy of which the pages
of this memoir have been devoted, there can be but one opinion in
our minds as to the classificatory rank that should be awarded to the
Heloderm in the system. For a great many years zoologists have
met all the way through the animal series forms the taxonomic
arrangement of which demanded a somewhat higher rank than the
genus seemed to suggest. This need seems to have been quite
thoroughly satisfied in the creation of the subfamily, as it is now
generally employed and has been so long in use.
On the other
hand, at a considerably later date, the necessity for a group ranking
higher than the family became apparent, and this was first met by
Gill, who in 18/2 introduced the use of Superfamilies ^
and they
have been steadily growing in favour with naturalists ever since. The
same zoologist has already created a superfamily to contain the
HeloJerms. This he has termed the Uelodermatoidea, and has
selected the following characters to designate it, viz.:
" Eriglossate
Sauiians with concavo-convex vertebrae
claAacles undilated proximally, and post-orbital bony arches, but without post- frontosquamosal
arches " (Smithsonian Report, 1885, pt. i. p. 800).
The Helodermatidce is the only known family of this superfamily,
and it, as we now know, contains hut the two species which have been
referred to in this memoir.
They are the only ones at present
known to science. To return to the taxonomy of them, the present
writer is of opinion that the morphological characters presented
on the part of these reptiles, which characters have been set forth
in detail in this work, go to support the classification suggested by
Gill, and it is proposed, in so far as it applies to the definition of
the Heloderms in the system, that the arrangement be adopted.
It
;

—

;

is

adopted here.

things have, during my studies of the Helodermatidce,
to beheve that these reptiles are probably derived from a
rather old stock, and that during comparatively recent times they
liave not changed much in their organization.
And further, I doubt
very much that we will ever meet among the more recent forms of
existing types of reptiles any that will show in their morphology

Many

inclined

'

me

These were

first iised,

by the author quoted,

Characteristics of the Priuiarj*
Adv. Sci. vol. XX. p. 291.

Groups

ol'

the Class

in a

paper entitled

"On

the

Mammals," Proc. Am. Assoc.
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Giuither has said ^ that " Central
families, small in species and
other
America
restricted in range (some belonging to the fauna of great elevations),
These arc the Eublepharides, Xenobut highly interesting types.
Their
sauridce, Aniellidce, Helodermafidce, and Lepidophymatidce.
localization and differentiation can be accounted for on the hypothesis
that they are the remains of the fauna of the various islands into
which Ceutral America was broken up at a former period." This is
likewise quite in the line of my thinking.

very close

affinity

with them.

possesses, besides, five
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—

;

:

.

.

.

:

;

:

;

:

:

:

:

—

;

(Li the last place there occurs the same characterization of
the Helodermatidce and the Helodermatina as is quoted above

from the Prodromus, with the exception that the words
" Familia" and " Subfamiha" were not introduced, and owing
to a certain re-arrangement the subfamily is 20 instead of 21
as above given.)
Catalogue of the Specimens of Lizards
(12) 1845. Gray (J. E.).
in the Collection of the British Museum.
P. \A.— {Heloderma horridum is here alluded to under the name of "The
Caltetepon," and isolated as the representative of the family

—

" Caltetepons

" {Helodermidce).)

—

Archiv fiir Naturgeschichte
t. i.
(13) 1853. Troschel (F. H.).
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—

;
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basal view of skull, the former showing the
which the dermal tubercles of the head eventually

giving side anrl

manner

in

and fuse with the skull ; there are also given figures
of the upper view of the tongue, the hyoid, the limbs, ribs,
ossify

sternum, and pelvis.)
" Description des Reptiles nou(14) 1856. DuMERiL (Auguste).
veaus ou imparfaitement connus de la collection du Museum

—

d'Histoire Naturelle et Remarques sur la Classification et
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(DeuxiemeMe'moire.) T. viii. p. 491
(Under

les

.

—

his " Quatrieme Famille
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.... La
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(In the place quoted the
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—
:

:

;

—

:

—

that in the former the aperture of the cavity is nearer to
the centre of the tooth, some distance from the apex, while
in the fang of the Serpent it is generally near to the tip.
I
know of no other instance of a Batrachian having this
structure of its teeth, nor do I know any instance, except in
the Mexican Lizard, called Heloderma horrida, in which all
the teeth are uniformly furnished with a basal cavity and
foramen, and this Lizard is said to be noxious ; but the
fact has not been distinctly proved.")
United States Exploring Ex(16) 1858. GiRARD (Charles).
pedition during the years 1838-42, under Captain Charles
Wilkes, U.S. Navy. Herpetology, p. 195.
(Refers to the
Helodernis as belonging to the family Faranidce.)
Report of the United States and
(17) 1859. Baird (Spencer F.).
Mexican Boundary Survey. P. 11, pi. xxvi. (The plate
gives a left lateral view of what appears to be a specimen of
Heloderma suspectum, indifferently figured. There is also
on the same plate an under view of the head, the vent (enlarged), and the details of the toes.)
Report upon
Pacific Railroad Reports ; No. 4.
(18) 1859. Idem.
{Heloderma
the Reptiles of the Route, vol. x. pt. vi. p. 38.
horridum mentioned in a list of reptiles collected by the
is,

—

—

.

—

—

—

expedition.)

Peters (Wilhelm).

— " Uber Cercosaura und

die mit
Gattung verwandten Eidechsen aus Siidamerica."
Abhandlungen der konigl. Akademie der Wissenschaften
zu Berlin, p. 172. (On the page referred to, the following

(19) 1862.

dieser
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— " Die

Gerrhonotus, welche enige iiussere
Cercosauri
haben, entfeinen sicli von
Aehnliclikeit niit
ihnen diirch die dachziegelformige Beschuppung des Unterkinns, Torziiglich aber durcb die eigentliiimlicbe schwammige
Zunge, welclie mit zwei besondevs geformten glatten Spitzen

remarks occur

:

den

endigt, ganz ahnlich,

wie es die trefflicbe Abbildung von

Hr. Troscliel (Arcbiv fiir
Natur. 1853, xix, 1 Taf. xiii. fig. 1) geliefert hat.")
Proceedings of the Aca(20) 1864. Cope (Edward Drinker).
demy of Natural Sciences of Philadelphia p. 227. (Makes
a group Pleurodonta containing the Iguania, Diploglossa,
Thecaylossa, and Leptoglossu, giving the characters of each,
placing the IlelodennatidcB with the Anguidce and Ger-

Heloderma horridum

zeigt, welclie

—

:

—

rhonotidee in the Diploglossa.)
'Annals and Magazine of Natural
(21) 1864. SuMiCHRAST (F.).
(Considers the H. horHistory.' Loud. xiii. pp. 497-500.
ridum as belonging to the Varanidce ; gives a very interesting
account of its habits and other matters referring to the species.
Speaks of the difficulty of studying this species from the
of how tenacious they
fact that it is nocturnal in its habits
are of life, and even after life is apparently extinct the

—

:

muscles long respond to stimulation.)
"Note sur les Mceurs de quelques Reptiles du
Idem.
1864.
(22)
Mexique." Bibl. univers. et Revue Suisse, Arch, des Scien.
Phys. et Nat. t. xix. pp. 45-61. (Places H. horridum in
the family Varanidce, and gives a brief account of its external
appearance aud of its habits. This paper seems to be substantially what had already appeared in the Ann. and ]Mag.

—

(23)

of Nat. Hist., for which see No. 21 antea.)
" Einige Nachtrage zur Gattung Helo1865. Kaup (J. J.).
derma horridum." Wiegm. Archiv fiir Naturgeschichte, pp.
33-40 pi. iii. figs. 1 and 2. (The figures present us with
very fair drawings of superior and inferior views of the skull
of a Heloderma horridum.)
Proceedings of the Academy of Natural
1866. Cope (E. D.).
{H. suspectum
Sciences of Philadelphia, pp. 303, 311.
referred to in a collection of Reptilia and Batrachia of* the
Sonoran Province of the Neaictic Region. The collection
was made by Dr. E. Coues.)
(This same author briefly refers
1869. Idem. loc. cit. p. 5.
in this place, aud
Helodermatidce
the
to the characters of
defines H. suspectum as a distinct species.)
1873. Gervais (Paul).^ Journal de Zoologie, p. 453.
(There are three plates with this excellent paper, giving
figures of many of the structural parts of H. horridum, this
talented anatomist having secured a large specimen of the

—

—

;

(24)

(25)

(26)

—

—

—

Reptile.)

—

"Structure des dents de I'Heloderme et des
(27) 1873. Idem.
Ophidiens." Comptes Rendus, tom. Ixxvii. p. 1069. (A brief
account of the teeth in Heloderma.)

—
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distribution

geographique des reptiles au Mexique." Bibl. univers. et Revue
Suisse, Archives Seien. Phys. et Nat. t. xlvi. pp. 233-250.
(In speaking of certain reptiles and their distribution, he
adds:
"d'autres sont particulieres a celle du
Pacifique et parmi elles il faut citer d'abord I'Heloderme, Hel.
korriclmn: ce curieux reptile que quelques naturalistes

—

considerent comme un membre de la famille paleotropicale
des Varanides, mais qui formera sans doute plus tard le

(29)

type d'un groupe particulier, le Cijclura quinque-carinata
{Enyaliosaurus, Grray), etc.")
1875. Yarrow (H. C).
Report upon the Collections of
Batrachians and Reptiles made in portions of Nevada, Utah,
California, New Mexico, and Arizona, during the years 1871,
1872, 1873, and 1874.
U.S. Geographical Survey West of
the 100th Meridian.
(Lieutenant Geo. M. Wheeler, U.S.A.,
in charge). Pp. 5G2, 563.
(Refers to a specimen of H. susjiectum taken on the Route of the Expedition, and disclaims
any belief in the fact that its bite is poisonous or dangerous.)
1875. Blanch ARD (Em.).
"Observations sur les moeurs de
V Heloderma horridum, Wiegm., par M. F. Sumichrast
Note de M. Bocourt presentee par M. Em. Blanchard."
Comptes rendus des seances d'Acadcniie des Sciences,
torn. Ixxx. p. 676.
(Brief observations upon experiments
with the bite of the Heloderm.)
1875. Cope (E. D.).— Bulletin,' United States Natitmal
Museum, No. l,pp. 19 and -47.—^Places the //e/oie/-wff<«/«
(group b. Biployhssa) v\ith his Fleurodonta and on p. -47
gives the habitat of H. suspectum as the Sonoran region.)
1875. Bocourt (F.).
Comptes rendus des seances de
r Academic des Sciences, torn. Ixxx. p. 676.
(Details of
habits and experiments tending to show the venomous nature
of the bite of this Lizard, from the observations of Sumichrast.
This author also refers to the nauseous odour of
H. horridum.^
1876. Wallace (Alfred Russel).
The Geographical
Distribution of Animals.
Vol. ii, p. 390.-— (Notes upon the
distribution of the Heloderma tidce.)
1878. Dumeril (Aug. M. C.) and Bocourt (F.).
Mission
scientifique au Mexique et dans I'Amerique Centrale. Pt. iii,
pp. 287-302, pi. 20 E. figs. 1-13, and pi. 20 G. figs. 1, 3, 3 a,
'6 b,
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(A very excellent account of
H. horridum, with a hrid resume of all that appeared to be
known of the reptile up to the date of issue of this work,
and illustrated by valuable figures in the plates.)
1878. Steindachner (Franz).
Denkschriften der kaiserlichen Akademie der Wissenschaften (Wien), 38 Band,
(In this place are described some reptiles new to
p. 95.
science, and for one of them {Lanthanotus borneensis) a newfamily is created {Lanthanotidce), of which the author of the

—

—

(30)

—

—

(31)

'

;

(32)

(33)

(34)

—

—

—

—

—

(35)

—

—

17*
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work says " Die

in den naclifolgenden Zeilen beschriebene
Art bildet den einzigen bisher bekannten Vertreter einer
eigenen Familie {Lanthanotidce), welcher sich zuniichst an
die Helodermidce an den Mangel eines ausseren Ohres sowie
durch die eigenthiimliche Beschilderung des Riickens, welche
jener gewisser Krokodile (z. B. Gr. acutus) iihnlich ist, sich
wesentlich unterscheidet.
Die Kieferziihne sind iibrigens
wie bei Heloderma hinten gefurcht, dagegen fehlen grosse

plattenformige Schilder am Mundrande."
This contribution presents us with a very good plate of
Lanthanotus lorneensis (Taf. ii. nat. Gr.), and a glance at it
is sufficient for us to perceive how one could, through an
opinion arrived at by the impression of the superficial
resemblance that this lizard bears to a Heloderma, come to
believe that such an affinityactuaily existed. Such a diagnosis,
however, is sometimes arrived at in sober earnest, the more
especially when the investigator is ignorant of the internal
structure of at least one of the forms undergoing comparison.)

—

"Note" [iiber Tejovaranus und Lanthanotus]
(36) 1878. Idem.
in " Ichthvologische Betrage (vii.)," Sitzungsb. k. Akad.
"Wissenseh." (Wien) v. 78, 1 Abth. pp. 377-400 (p. 399).
(This observation reads as follows
" Note. Bei dieser
Gelegenbeit erlaube ich rair zu bemerken dass Tejovaranus
hraniclcii m. mit CaUopistes macuJatus, Gravenh.=^/?oro-

—

:

mera jiavipunctata, Dum.

& Bibr.,

—

identisch

und

die

Gattung

Tejovaranus somit einzuziehen sei.
Die Kieferzahne von
Lanthanotus borneensis, m. (s. Denksch. Wien. Acad. Bd. 38,
p. 95), endlich sind hinten nicht gefurcht, sondern im
Durchschnitte ganzrandig
es zeigt sich somit in dieser
;

Beziehung keine Ahnlichkeit mit der Gattung Heloderma,
bei welcher die Zahne vorne gefurcht sind."
Appearing as
this "Note" did at the end of a paper describing some Fishes
of the Galapagos Islands (VIII. Ueber zwei neue Fischarten
von den Galapagos-Inseln), it may have escaped the observation of many herpetologists, who, I feel confident, will be
glad of the more general circulation that I have given it by

—

publishing it in the present connection.)
(37) 1880. Stjmichrast (F.) Bulletin Societe Zoologique de
(Under " Helodermiens " presents a few
France, p. 178.
notes in reference to small mammals dying from the bite of

—

—

H. suspectum.)
N. York.
P. 504.—
(38) 1880. Packard (A. S.).— Zoology.
(Popular reference to the HelodermatidtE.')
Philadelphia. P. 842.
(39) 1882. 'The AaiERiCAN Naturalist.'
(Editorial note
testimony as to the poisonous nature of
the bite of H. suspectum.)
(40) 1882. GvNTHER (A. C). EncyclopEedia Britannica, 9th
(Refers to the
Edition: Art. " Lizard," vol. xiv. p. 735.
bite of H. horridum as being poisonous, and cites cases.)

—

:

—

—
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(41)

1882.

Yarrow
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(H. C.).— Bulletin

of the U.S. National
24, pp. 9 & 48.
(Name of H. suspectum
of N.-American Reptiles.)

—
—

Museum, No.

occurs in list
(42) 1882. ScLATER (Philip Lutley).
Proc. Zool. Soc. London,
(Remarks
" 3. A Heloderm Lizard {Heloderma
p. 630.
suspectum) from Arizona, presented bv Sir John Lubbock,

—

Bart.,

:

—

M.P., F.R.S., F.Z.S., July 16.""
Lizard, which is new to the collection,

" This

is

remark-

able as belonging to the only positivelv known venomous
form of the Lacertilian Order.
It has been ascertained by
actual experiment that its bite is fatal to small mammals.")

(43)

1882.

BouLENGER (George Albert).

(Remarks

:

—"

I

may add

—Loc.

cit.

p.

631.

Heloderma is probably not
Lanthanotus borneensis, a pretty
described four years ago by Dr.
that

the only poisonous lizard.
close ally of this lizard,
Steindachner, exhibits, according to that author, a similar
dentition.")

—

Anatomische Notizen iiber He(44) 1882. Fischer (J. G.).
loderma horridum, Wiegm. Verhandl. des Vereins fiir
naturw. Unterhaltung zn Hamburg, Bd. v. p. 2, plate iii.
(Comments upon and glees drawings of the poison-glands
in the Heloderma.)
(45)1882. Hoffmann (C. K.). Reptilien in Bronn's Klassen
und Ordnungen des Thier-Reichs. Bd. vi., iii. Abth. 30-32
Lieferung, pp. 890-892 ; and loc. cit. 33 and 34 Lieferung,
Taf. Ixsxxvii. fig. 2.
(The author reproduces Fischer's figure
of the dissection of the poison-glands in a Heloderma, and

—

—

:

—

comments upon them and the
(46) 1882.

Shufeldt

(R.

{Heloderma suspectum).'"

of the Reptile.)
Bite of the Gila Monster

affinities

W.).— "The

The American

Naturalist, Phila(The author of the
907, 908.
paper was severely bitten by an adult specimen of the Heloderma suspectum, and although much pain and grave
symptoms immediately supervened, the results passed entirely
away in a few days with barely any treatment.)
1882.
'Nature.' "London. A^ol. xxvii. No. 685; Dec. 14,
(47)
(Some very excellent remarks upon
153,
154, fig. 28.
pp.
the two species of Heloderma, and also a good woodcut of
the reptile.)
Proceedings of the Zoological
(48) 1882. Fayrek (Sir Joseph).
Society of London, p. 632.
(Has reference to the poisonous
effects of the bite of the Heloderma.)
delphia.

November;

—

pp.

—

—
—

Garman (Samuel).

—

The Reptiles and Batrachians of North
Published by the permission of the Kentucky
Geological Survey. P. xi.
(In some respects a good account
of Heloderma, but a few of the statements made in reference
to its habits do not apply, at least to H. suspectum.)
(50) 1883. Mitchell (S. Weir) and Reichert (Edward T.).
Medical News, Feb. 10, and Science, vol. i. no. 13, p. 372.
(Celebrated papers upon the examination of the poisonous
effects of the bite of Heloderma.)

(49)

America.

—

—
—
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Philadelphia. P. 800.

referring to the experiments

of Alitchell and

Reichert.)

(52) 1S84.

ScLATER

(P.

L.).— Proc.

Zool. Soc. London, p. 47.5.
to the Zoolojiical Society's

(Under noticeable additions
Gardens for the month of July, remarks: " I. A second
specimen of the Heloderm Lizard {Heloderma suspectum),
received in exchange from the Central Park Menagerie,

—

New York, U.S.A., July 3rd.")
Annals and Magazine of
(53) 1884. BouLENGER (G. A.).
(Characterizes the
Natural History, (-5) xiv. p. 120.
between
the Aniellidce and
places
them
Helodermatid(C, and
Yaranidce.)
(54) 1884. Garman (Samuel). The North-American Reptiles
List of the Species occurring North of
and Batrachians.
p. 12.
the Isthmus of Tehuantepec, with references
and
alludes briefly
(Characterizes the family Helodennidce,
to H. horridiim and suspectum.)
Catalogue of the Lizards in the
(55) 1885. BouLEXGER (G. A.).
Vol. ii. pp. 300-302.— (Presents the
British Museum.
characters of the Family, and of the two species known to

—

—

—

A

:

—

science.)

—

Smithsonian Report, Part I.
(56) 1885. Gill (Theodore).
(Proposes the superfamily lielodermaloidea, conp. 800.
taining the only known family Helodermatidce ; both are

—

briefly characterized.)

(57) 1885.
tiles,

GtNTHER
xxvi.

pi.

(A. C.).— BiologiaCeutrali-Americana. Rep(Figures a young specimen of Heloderma

—

horridum.)
(58) 1886. GtNTHER (A. C.) and Mivart (St. George).
Encyclopaedia Britannica, 9th Edition, Art. '' Reptiles."
Vol. XX. pp. 439, 451, 458, figs. 12 & 27.— (The HelodermidcB are placed in the Suborder (1) Lacertilia vera (group B),
between the Aniellidse and the Varanidse. Bocourt's figures
Characters of the skull are
of skull and teeth reproduced.
alluded to, and the nature of the teeth and other points.)
The Gila Monster. Forest and
(59) 18S7. Shufeldt (R. W.).
Aug.
4 ; p. 24, figure (life-size) of the
Stream : New York.
account
popular
of H. suspectum.)
(A
reptile.
Stream ' (newspaper).
E.).
' Forest and
Bendire
(C.
1887.
(60)
Aug. 18 pp. 64, 65. Under title of "Whip Scorpion and the
Gila Monster," describes the eggs removed from a specimen

—

—

—

—

;

—

"If I remember rightly, this specimen
of H. suspectum
contained about eight fully formed eggs, all about three
quaiters of an inch in length by one third of an inch in
width, bluntly pointed at each end, resembling the egg of
an Alligator in shape, but with a smooth, soft, white skin
instead of a hard, glossy shell like the latter.")
(61) 1887. Cope (E. D.).— Bulletin of the U.S. National Museum, No. 32, p. 40. In a Catalogue of Batrachia and
:

—
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Reptilia of Central America and jNIexico, places the Helodermidse between the Xenosauridae and the Anguidse.
Forest
(62) 1888. Yarrow (H. C.).— Bite of the Gila Monster.
Vol. xxx. no. 21,
and Stream, New York, June 14th.
(This is part vi. of tliis writer's series of
pp. 412, 413.
papers on " Snake Bite and its Antidote," in the same
newspaper.)
A Reference Handbook of the Medical Sciences,
(63) 1888. Idem.
embracing the entire range of Scientific and Practical MediBy various writers. Illustrated
cine and A Hied Science.
by chromolithographs and fine wood-engravings. Edited by

—

—

Albert H. Buck. New York
Vol.

vi. p.

171,

28.

pi.

(\A'illiam

— (Plate 28

is

Wood &

Co.).

a chromolithograph of

Heloderma suspectum, and illustrates the article contributed
by Dr. Yarrow, entitled " Reptiles, poisonous," pp. 165-174

—

a few brief remarks on p. 171, within the title, being
devoted to the Heloderma.)
The
(64) 1889. Mitcuell(S. Weir).— The Poison of Serpents.
Century Illustrated Monthly Magazine, vol. xxxviii. no. 4.
New York, August 1S8J;, |). .50.5. (A popular account of
venomous reptiles, wherein an allusion is made to the
poisonous saliva of Heloderma suspectum ; an indifferent
iigure of the reptile illustrates the article.)

—

EXPLANATION OF THE TLATES.
Plate XVI.
All figures reduced

|.

Direct ventral view of the liver, gall-bladder, and ducts, &c. of an adult
Y'w.
r.^., riglit lobe
s\ycci\Qew oi Heloderma suspectum.
^.6., gall-bladder
of liver l.l., left lobe of liver.
2. Direct dorsal aspect of the same specimen as is shown in figure 1 with
I.e., lobulus cardiacus ;
P.v., portal vein ;
additional parts added.
d.(\, common duct; a.a.v., anterior abdominal vein; g.e., a structure
that appeared like a ganglionic enlargement upon the pancreatic duct
in the case of the specimen examined; p., pancreas; cl., duodenum.
3. Direct ventral view of the heart, lungs, thyroid gland, and other jDarts
of Heloderma sus-jiectum. The various organs are in situ, but the
pericardium and other serous membranes have been removed with the
t.r., trachea; c.a., carotid artery ;
exception of /.f., lobus cardiacus.
I.e., anterior cap of the peritoneum
r.L, rightlung
t.g., thyroid gland
(cut short) in which the lobulus cardiac-us of the liver is lodged were that
organ represented in the drawing in situ ce.. cesophagus i.j., internal
jugular l.l., left lung H., heart (showing the ventricle and the two
1.

;

;

;

;

;

;

;

;

auricles).
4.

Ventral view of the head of an adult specimen of Heloderma suspectum
with the integuments removed, and showing the poison-glands. The tip
of the tongue (T) is protruding from the mouth, and the mandible {M)
The left
is partially seen through the superficial layer of muscles.
poison-gland {j'-ffl') is represented as being drawn outwards by
means of a smiiii dissecting hook and chain, to expose its four ducts
which lead through the mandible to the bases of the teeth. On the
right side the gland is shown in situ {p.gl.), as well as the vein tlmt
returns the blood from it and afterwards joins the external jugular.
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Plate XVII.
Fig.

1.

Left lateral view of skull and mandible of a specimen of Helodcrma
suspccfum, the latter disarticulated life-size from the specimen (adult).
7n.r.,
maxillary; ^^wj-., premaxillary; s»ij:., seplomaxillary ol., coossified dermal tubercles
prf., prefrontal fr., frontal ; />.«/., postpr.o., prootic ; sq.,
frontal J., jugal pa., parietal
co., columella
squamosal pL, pterygoid
rz., vestige or rudiment of zygomatic
arch; q., quadrate; d., dentary; com., complementare ; cor., coronoideum ar., articulare an., angulare.
Superior view of the right ramus of the mandible of H. stispecfum.
op., operculare.
Other letters as in Fig. 1.
Mesial aspect of the right ramus of the mandible of H. suspectum.
Letters as in Fig. 1.
Superior aspect of the skull of H. .suspectum, the mandible removed.
Other letters as
/., lacrymal
/.c, lacrymal canal ; so., supraoccipital.
in Fig. 1.
Superior aspect of the skull of H. Turrridum, mandible removed. (After
Bocourt.) Lettering as in Fig. 1.
Ventral aspect of the skull of H. suspectum, mandible removed life
size.
it., teeth ;
vomer pi., palatine fr., transpalatine (os
v.,
btp., basipterygoid process ; eo.,
trauversum) ; bs., basisphenoid
exoccipital bo., basioccipital.
Other letters as in Fig. 1.
;

;

;

;

;

;

;

;

;

2.
3.

4.

;

;

;

;

5.

6.

;

;

;

;

;

Plate XVIH.

•

Fig.

L

Dorsal aspect of the right pelvic limb of a specimen of H. suspectum,
natural size. /., femur; p., patella; f., tibia; fh., fibula; tfe., tibiofibulare
tr., distal tarsalia
c, epiphysis on proximal extremity of
metatarsal of the second toe.
Ventral aspect of right humerus of a specimen of H. suspectum-, natural
size,
h., humerus.
Dorsal aspect of the antibranhium, carpus, and manus of the right
ul., ulna
rd., radius
pectoral limb of H. suspectum, natural size,
;

;

2.

3.

;

;

ulnare re., radiale p., pisiforme c, oentrale cp., distal carpalia.
4. Direct dorsal view of the pelvis and sacrum of H. suspectum, natural
size.
p>^'' pubis ; of., foramen for the passage of the obturator nerve
il., ilium;
f.cr., foramen cordiforme
p.JJ., pectineal process; is.,
ischium; si^ and «y-, the two vertebrae that go to fi>rm the sacrum,
the first and second respectively.
5. Ventral aspect of the sternum and shoulder-girdle and associated parts
of H. suspectum, natural size, s., scapula; cl., clavicle ; co., coracoid ;
ue..

;

;

;

;

;

ic.,

6.

interclavicle

:

st.,

sternum

;

c.rb.,

costal ribs.

Ventral aspect of the hyoid arches of H. suspectum, somewhat enlarged.
b.hy., basihyal ; axo,, anterior cornua p.co,, posterior cornua.
;

Description of a

Cape

new Species

{LopJiotes fiski).

of Deep-sea Fish from the

By

Dr. A. C. L. Gunther,

F.B.S.
[Received

(Plates

March

14, 1890.]

XIX. & XX.)

The Rev. G. H. R. Fisk, C.M.Z.S., has kindly submitted to my
examination a highly interesting fish which proves to be a species of
Lophotes, a genus still extremely rare in collections.
In a letter
addressed to our Secretary under date of September 9, 1889, Mr. Fisk
says:
"Enclosed you will find a rough sketch of a fish which
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about ten weeks ago was washed up on the shore of Kalk Bay (which
is situated in False Bay).
Unfortunately it was much injured and
broken by people before it was put into spirits.
Mr. Percy Nightingale, who was on a visit to the Bay, obtained possession of it and very
kindly brought it to me.
I am unable to identif)' it by any books.
It is unknown at the South-African Museum, and, so far as I have
been able to ascertain, no one has seen an example of it before at the
Cape. The fishermen at Kalk Bay do not recognize it.
If new
to Dr. Giinther, and he wishes to see it, I would gladly send it to
him to be at his disposal."
The sketch which accompanied this letter was sufficiently exact
to enable me to recognize in the specimen a fish allied to Lophotes,
in spite of the extraordinary forward prolongation of the parietal
crest, which renders the appearance of the head still more bizarre
than in the typical species of the genus.
But as it seemed desirable
to ascertain also other points of its organization which could not be

shown

in the sketch, and also to give a detailed description and figure
of so extraordinary a fish, I sent a request to Mr. Fisk to let me
have the specimen for the British Museum, with which he most
kindly complied in due course.
In the typical Lophotes the crest is elevated above the head, and
not pushed forwards beyond the snout
it is also covered with soft
integuments and a muscular layer.
In the new species the crest
is covered with a thin film of epidermis,
leaving the sculpture
of the bone exposed.
This is merely a difference of form, and cannot, by itself, constitute a generic distinction, reminding us of similar
modifications of the cranial excrescences in Chameleons.
In the
typical Lophotes a minute aud rudimentary ventral fin, consisting of
several rays \ but evidently fuuctionless, is present; in the new
species this rudimentary organ has entirely disappeared
a difference
which, in my opinion, is equally unfit for generic distinction.
On
the other hand, it is very unfortunate that the caudal extremity has
been mutilated (apparently during life) in the Cape specimen, so
that we cannot be certain whether it possessed a separate small anal
and caudal fin like the type, or whether the caudal extremity was
tapering and without those appendages
a structure well compatible
with the greatly elongate form of the fish.
The few specimens of Lophotes which have fallen into the hands
of naturalists were obtained in the Mediterranean, off Madeira, and
in the Japanese Sea and referred to three species
Lophotes cepedianus, Lophotes capellei (Schleg.), and Lophotes cristatus, the latter
having been described in the Proceedings of this Society by Mr.
Johnson (1863) possibly all three are of the same species. A very
small fish believed to be the young of Lophotes is described and
figured in the Report on the Pelagic Fishes of the
Challenger
Expedition.
The fishes of this genus have been long regarded as bathybial
forms, although, probably, not extending to the great depths inhabited
;

—

—

;

;

'

^ In the speoimens in the British Museum it
represented in Ouvier and Valenciennes's figure.

is

much

smaller thau

it

is
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Tlie fish described here,
true Ribbon-fishes {Ti-achypteridce).
))Ossessinp;
the characterisin
llibbon-fishes
however, approaches the

by the

the
of bathybial organization in a somewhat higher degree
hones of the head are thinner, more deeply sculptured, more flexible,
and the muscular system is less developed than in L. cepedianiis ;
on the other hand, the vertebrae are firmly united by hgamentous
tics

:

tissue.

take great pleasure in naming this interesting fish after Mr.
whom we are indebted for so many additions to our knowledge of the Fauna of South Africa.
I

Fisk, to

LoPHOTES FiSKf. (Platcs XIX. & XX.)
The body of this fish is very elongate and strongly compressed

like

nearly of uniform depth throughout, and
It is impossible to say
posterior fourth.
in
its
narrowing
gradually
whether it possesses a separate caudal fin or tapers into a point, the
As in the other species of the
extremity of the tail being mutilated.
genus, the vent (Plate XIX., v.) is at a short distance from the extremity of the tail, but no anal fin can be made out, possibly on account
The head is scarcely deeper than the
of the mutilation of this part.
that of a Regalecus

;

it is

body, strongly compressed its upper part forms a low crest which is
prolonged forward into an extraordinary sword-shaped process which
projects far beyond the snout. Like the other bones of the skull, this
thin as the
process is flexible and deeply longitudinally sculptured
The dorsal fin
blade of a knife, it is sharp-edged above and below.
commences on the extreme point of this process with an extremely
I am unable to give the exact length and
long and compressed ray.
form of this ray, as only a fragment about as long as the head i-emains ;
probably when complete it was three or four times that length and
may serve either as a tactile or an attractile organ. It is conuected
with the following rays by membrane ; these are not of unusual
length, b>it the succeeding rays, which are attached to the upper edge
From above the
of the cephalic process, are short and widely set.
forming
fin
which
is about half
again,
a
longer
become
eve the rays
as deep as the body underneath, and which is continued to the end
;

;

of the

tail.

return to the description of the parts of the head, we notice,
in the first instance, the large eye, which is longer than the snout and
The mouth is rather small,
possesses a transversely oval pupil.
cleft extending backwards
and
with
its
forward
ascending
obliquely
The maxillary is elongate,
margin
of
the
eye.
anterior
the
below
to
lamelliform, broader than the suborbital ring, which consists of two
Both jaws are armed with a series of small uncinate
bones only.

To

teeth laterally, which series become double anteriorly.
cular bones much dilated and overlapping each other.

The

oper-

Six
Gills well developed, a short slit behind the fourth arch.
brauchiostegals.
The pectoral fin consists of thirteen rays, inserted
on a broad horizontal base, and [)oints upwards.
The skin is scaleless and contains a rather thick deposit of a silvery

pigment, which in some parts assumes a blackish hue, and seems to
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produce darker cross bands very indistinctly perceptible in certain
lights.

Total length 50 inches ; depth of the body behind the head l^
inch ; depth of the body in the middle of the length
inch ; depth
of the body above the vent 7 lines ; length of the head, without
process 3 inches ; length of the head with the process .5 inches
length of the pectoral
3 lines ; diameter of the eye 9 lines
length of one of the longest dorsal ravs 1 inch 6 lines.
10 lines
The first figure (Plate XIX.) represents the entire fish, much
reduced, with the first dorsal ray restored to its supposed original
length and form ; the second figure (Plate XX.) the head of the
natural size.

H

;

;

3.

Report on the Marine Molluscan Fauna of the Island of
St. Helena.
By Edgar A. Smith.
[Received

(Plates

March

14, 1890.]

XXI.-XXIV.)

The materials which form the basis of this Report consist mainly
of a very extensive series of shells, about 2.500 in number, collected
at St. Hielena by Capt. W. H. Turton, R.E., during the years 1884-6,
and which he subsequently most liberally presented to the British
Museum.

A series of small shells, presented to the Museum in 1857 by
E. W. Alexander, Esq., has also been worked through.
few
specimens dredged by Dr. Wallich about the year 1857, others received from Sir George Grey in 1841, a small collection frotn the
Museum of Econoaiic Geology in 1860, and, finally, a set of the
specimens collected by Mr. J. C. Melliss and enumerated in his book
on St. Helena, have been examined.
The greatest praise is due to Capt. Turton for the excellent
manner in which the collection was made and put up for transmission
and the amount of time and labour bestowed upon
to this country
it must have been very considerable.
The majority of the species are very small and were obtained " l)v
sifting the sand and shingle which is found in a few places on the
coast," and by dredging in depths up to about 80 fathoms, chiefly,
A few were picked
but not exclusively, off the north of the island.
out of a hard kind of conglomerate of shells and sand, about four
feet above high-water mark, in a bay on the north coast.
This
conglomerate is found in the crevices of rocks which have fallen
down from the high cliffs above, quite recently, and probably it got
washed up into that position by some high tide, such as occurs
Some of the specimens were found on pieces
there every few years.
of a substance, locally called " Sea-horn " ^, which is sometimes

A

;

" Sea-horn " are poi'tions of a large species of
^ Doubtless tliese pieces of
Tangle, probably Echlonia btcccinalis, which is very thick and horny, aud occurs
at the Cape of Good Hope, whence these fragments had drifted.
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washed ashore on the windward or south side of the island. These
specimens will be enumerated in an Appendix, as they cannot be
regarded as belonging to the St. Helena fauna. In nearly every instance
in which it has been possible to associate them with known species,
they prove to be South- African forms, thus clearly showing that
they have been drifted northwards from the Cape by the prevailing
south-east trade-winds and oceanic currents.
Capt. Turton observes in his notes that some of them were
alive when taken, and this was generally the case when the " Seahorn " was only recently washed up, or was secured from a boat.
Notwithstanding this fact, it is remarkable that scarcely any
(exclusively) South-African species appear to survive and become
established at St. Helena; indeed, Gadinia costata is the only
species in this collection, not found on " Sea-horn," the distribution
of which has hitherto been restricted ro South Africa.
A few species
such as Triton olearium, Triforis perversa, Cinffulina circinata,
Saxicava arctica, Mytilus edulis, M. magellanicus, Area doming ensis,
Pinna pernvla, and perhaps one or two others, are found at both
localities, but they mostly have a wide distribution.
As it is seen that many species are drifted from the Cape to
St. Helena, the question arises whether some of those dredged by
Capt. Turton, or found by him and others upon the shore, may not
have become detached from the floating seaweed.
In one or two cases it is pretty certain that this has occurred, as
specimens of Mytilus magellanicus and M. edulis (?) were obtained
alive attached to floating weed and also dead upon the shore.
Two
dead specimens of Patella cotnpi-essa, a well-known Cape species,
were also collected on the shore, there being every probability of
their having been carried there attached to seaweed.
The moUuscan fauna of St. Helena appears most to resemble that
of the

West

Indies

for,

;

just fifty per cent, are

of the

common

known

to the

species

two

^

in this collection,

localities.

About flve-and-twenty species, or thirty per cent., are identical
with Mediterranean forms, and about half a dozen occur at all three
About thirteen species are also met with on the Westlocalities.
African Coast, between the Gulf of Guinea and Morocco.
What proportion of species are common to St. Helena and the
west coast of Africa, south of Guinea, it is diflicult to ascertain
at present, as comparatively little is known of the Mollusca of that
part of the coast.
However, in Bunker's list of shells from Lower Guinea, eight
species are quoted which are common to St. Helena.
The similarity
between the fauna of St. Helena and that of the West Indies is
undoubtedly, in a great measure, due to oceanic currents.
According to various maps an important current flows from near
the centre of the South Atlantic past Ascension Island along the
north coast of South America to the West Indies, a return current
passing in an easterly or south-easterly direction towards tiie Gulf
These and the great Gulf-stream in all probability have
of Guinea.
^

Pelagic forms are not included.
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tended to assimilate, to some extent, the faunas of the West Indies
and West Africa by transmitting from place to place the pelagic fry
of some of the species, and the adult forms and the ova of others
attached to floating sea weed.
Not more than fourteen species in this collection belong to forms
which occur in the Indo-Pacific region. This comparative paucity
of species common to these two regions is probably, in a great
measure, attiibutable to the cold Antarctic currents, which, flowing
northward to the Cape of Good Hope, bar the emigration of species
from the Indian Ocean into the Atlantic. Semper refers to the
sudden and marked change in the fauna on rounding the Cape,
the result of different currents and temperature.
The only list of species from St. Helena which has yet appeared
is that prepared by Jeffreys', which was based upon a collection
made by Mr. Melliss, who, in his book on St. Helena (pp. 1 13-128),
has reproduced and somewhat amplified it.
In this list only fortyone marine species are enumerated, the majority consisting of shells
of fairly large dimensions, which, with one exception {Osirea cristaguJli), were all picked up on the shore.
This list did not contain all the species which had been previously
recorded from the island, at least half a dozen forms being omitted.
The large proportion of new species hereafter described, most of
them very small, is not therefore altogether surprising, as so little
was previously known of this f.iuna.
Thanks to Capt. Turton's energy, as many as 138 additional
named species are now added to the list, bringing up the total of
known forms to 1/8.
This number, however, does not at all approximate the total of
'

the species which really exist around St. Helena
for, in addition
which I have been able to determine, there is a considerable
number, nearly a hundred species, which, on account of their immature or bad condition, could not be satisfactorily identified or
:

to those

Btsides, whenever

described.

many

on,

more extensive dredging

additional species will doubtless be discovered

is

carried

^.

A certain number of species have been described from St. Helena
which in reality do not inhabit that region. This mistake has arisen
from the misspelling of St. Elena on the west coast of America.
The species are
(1) Cancellaria tessellata, Sowerby
(2) C. ohtusa,
Kiener (non Deshayes)=C. solida. Sow.
Marginella
granum,
(3)
Kiener=^ra^o scabriuseula. Gray (4) Purpura undata, Lamarck,
partim=P. biserialis, Blainv. ; (5) Ostrea columbiensis, Hanley
(6) Circe fiuctuata. Sow.
(7) Strombus granulatus. Gray *.
:

—

;

;

;

;

- Ann. Mag. Nat. Hist. 1872, vol. ix.
Life, p. 278.
pp. 262-4.
Specimens of Cyprcea iestudinaria, C. moneta, C. arabica, and Placuna sella
wei-e obtained by Capt. Turton as St. Helena shells
but he shrewdl}- doubted
their genuineness.
He observes, " ships from all parts of the world touch here,
often bringing shells which are got by the natives, and then offered as island
1

Animal

^

;

shells."

This

is

at St. Helena.
* Species 1 to

from

ileeve's

'

evidently the true explanation of the presence of these species

4 are quoted from Kiener's Icon. Coq.
Conch. Icon.'
'

Viv.,'

and

5, G,

and 7
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quoted by Kiener from

St.

1,

Helena,

occurs at the Philiipine Islands and in the Pacific.

The

show at a glance the distribution of each
which, in some instances, is very remarkable.
Doubtless
many of the new species, which are indicated by an asterisk *, will
eventually be discovered in other localities.
following Table will

species,

Table of Distribution.
West
Atlantic.

East Atlantic.

Complete List of known
Species.

Localities, chiefly

»

^

Extra-Atlantic.

?
o
tu

2 3

6 6
Conus testudinarius

coast of South

sp
irregularis

.

Pleurotoma (Clavus) amanda
(
(

)

prolongata

)

albobalteata

and

[Central America
[( Weinkauff).

(Drillia) turtoni

(Mangilia) subquadrata
(

(

)

gemma

)

mellissi

(Clathiirella ?) commutabilis.
(

)

multigranosa

(

)

usta

Miirex (Chicoreus) adustus

*
*

....

(Oeiuebra) sanctai-helena
(

)

patruelis

Japan,
Philippines,
[Indian and Pacitic
[Oceans.

alboangulatus ....
* Laehesis helena
* Cantharu3(Tritonidea) albozonatus
*
(
) consanguineus
(

)

(

)

lievis

Columbc'lla (Anaehis) decipiens
(Mitrella) cribraria
(

*

(

)

pusilla

)

sancUe-helenaB

Nassa sancttB-helense
einctella

* Coralliophila erythrostoma
*
atlantica
braeteata

Purpura helena
* Mitra (Caueilla) turtoni
*
*
*

(Turricula) innotabilis...,
(Pusia) sanctse-heleni* ...

(Tliala) pleurotomoides
Marginella (Volvaria) cinerea
*
(
...
) cunsauguinea
*
(atomus
)

Java,

Panama, Ma[zatlan.
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{continued).

West
Atlantic.

East Atlantic.

Complete List of known
Localities, chiefly

Speuies.

S

Extra- Allan tic.

•%

«

o

p

Cassis testiculiis.
.

N. Australia, Pacific I.
Australia, Japan, &,c.

.

Panama.

Triton tritonis

.

oleai'ium
turtoni

*

Ranella ctelata
thomse
* Natica lurtoni

Mam'itius.

dillwTnii
sanctae-helenie
(Polinices) porcellana

*

lanthina communis
globosa [Jide Lesson)..
pallida
umbilicata
exigua.
Scalaria oouf'usa

forms
throughout the

Pelagic
I

Philippines, Sandwich
[I., N.W. Australia.

*
*
*

sauctai-helenae

*

atomus

*
*
*
*
*

S. Pacific I.

Atlantic.

fragilis

*

Mauritius,

mellissi

commoda
multistriata?
Obeliscus dolabratus ....
sanctK-helente
..
(Syrnola) pumilio.
Turbonilla haroldi
assimilans
.

Had

Sea, Indian

and

[Pacific Oceans.

truncatelloides

brachia
*
eritima
Cingulina circinata
(Mathilda) quadriearinata
* Odostouiia glaphyra
* Eulima fuscescens
*
atlantica

N. China, Japan, Port
[Jackson.

subconica
*

germana

*

(Subularia) fuscopunctata
* Amaurella canaliculata
Cioniscu3 uuicus
* Aclis angulata
*
simillima
*
didyuia
Solarium placentale

*

ordinarium

hybridum
•

architte

Cyprjea lurida

California,

...

Indian Orean, Japan,
[Philipjjines, E.
[Australia, &c.
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(^continued).

West
Atlantic.

East Atlantic.

Complete List of known
Localities, chiefly

Species.

Extra-Atlantic.

«
Cypraa spurca

M
Mauritius.

...

Littoriua miliaris

*

lielenaj

Modulus modulus
Planaxis lineatus
eboreus
* Lacuna pumilio
Fo.'jsarus

ambiguus

*

(Couthouyia) dentifer

*

(

)

la?viu.sculus

.

- - .

* Diala fuscopicta.
* Rissoina mellissii

*
*

tui'toni

,

decipiens
bryeria
*
congenita
*
helense
* Eissoa cala

*
*
*

,

Mauritius.

ephamilla
glypta.

eritima

*_
*

*_
*_

agapeta

compsa
walliclii

perfecta
varicifera
*
pseustes
* Barleeia congenita

Ccecum jucundum
inibricatum
(Meioceras) nitidum
Cerithium (Bittium) gibberulum.
Triforis peryersa
nielanura

*
*
*

California.

atlantica
recta

bathyraphe
Cirithiopsis rugulosa

Panama.

nejrlecta

Hipponyx antiquatus

W. coast of C. America

grayanus

*Teinostoma? abnorme
Turbo (Collonia) rubricinctus
*

(

)

admissus

Phasianella tessellata
* Liotia arenula
*
admirabilis
Gena asperulata
Emarginula el on gata

[and Sandwich
.

Sandwich

I.

I.
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{continued).

West

East Atlantic.

Atlantic.

Complete List of known

Localities, chiefly

Species.

Extra- Altantic.

o g
-a -a
g o
03

m
Spain, Portugal.

Fissurella gibberula ?
Patella plunibea
Williamia gussonii ..

Sandwich

I.

Bulla striata
Cylichna cylindracea..
'

atlantica

bidentata

Tornatina recta
Philine quadrata

Bay,
Massachusetts
[Greenland.

Haminea hydatis
*

Actffioii sernisculptus

* Leucotina minuta
Umbrella mediterranea
Tylodina citrina
Pedipes afer

?

»?

..

Madeira.

Gadinia costata
Cadulus jeffreysii

Venus (Ventricola)

New

England.

effossa

(Chione) pygmaea.
Cytherea (Caryatis) ruJis
Tellina antonii
Semele cordiformis
Ervilia subcancellata
Corbula swiftiana

West Colombia.

Cardium (Fragum) epeciosum
(Papyridea) buUatum
Rocellaria dubia
sp

China Sea.

.

W. coast of C. America.

—

Madeira.

Chama

grypboides {fide Jeffreys)

^

* Basterotia oblonga

Lasaa adansoniana
* Lucina inconspicua
*
(Codakia) compacta
Verticordia ornata

California,

My tilus

China Sea,

[United States.

exustus
Lithodomus biexcavatus?

* Area sanctse-Leleiias
(Acar) domingensis

Red

AusIndian and
Pacific Oceans.
Sea, Japan,

tralia,

Pinna rugosa

?

*

*

Bay

of

Panama.

Madeira.

pernula
Avicula birundo {fide Jeffreys).
Pecten corallinoides
atlanticus
(Janira) turtoni

Limea

[tugal.

W.

sarsii

Ostrea crista-galli {fide Jeffreys)
sp

Proc. Zool.

Soc— 1890,

of Ireland to Por-

Indian Ocean.
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CEPHALOPODA.

undetermined species of Octopus and the

shells of

Argonauta

The former " is plentiful in
argo are mentioned by Mr. Melliss.
the nooks and rocky holes on the coast, about high-water mark."
Tlie Argonauta is occasionally washed ashore at Sandy Bay, on the
this species also occurs at the Cape, in the Meditersouth coast
ranean, North Atlantic, Indian and Pacific Oceans.
;

PTEROPODA.

II.

of the

Shells

fathoms

species'

were dredged

1.

Cavolinia tridentata

2.

Cavolinia longirostris (Lesueur).

3.

Cavolinia auADRiDENTATA (Lesueur).

4.

Cavolinia uncinata (Rang).

5.

Cavolinia gibbosa (Rang).

6.

Cavolinia inflexa (Lesueur).

7.

DiACRiA TRispiNOSA (Lesucur).

8.

Clio pyramidata, Linne.

9.

Styliola subula, Quoy & Gaimard.

10.
1

following

1.

in

50

to

80

:

(ForskSl).

Styliola recta, Lesueur.
Styliola virgata, Rang.

12.

Triptera columella, Rang.

13.

LiMACiNA BULiMOiDES, D'Orbiguy.

14.

LiMACiNA iNFLATA, D'Orbiguy.

1.^.

LiMACiNA ANTARCTICA, Woodward.

GASTROPODA.

III.

CoNUs TESTUDiNARius, Martini.
Two specimens were obtained by Mr.

Melliss.

CoNUS IRREGULARIS, SoWClby.
The specimens from

St. Helena are of a shorter growth than those
by Sowerby (Thes. Conch, iii. pi. 104. figs. 418, 419) they
are broader at the shoulder and more suddenly contracted anteriorly.
They also are more highly painted, exhibiting a considerable amount

figured

;

of olive-brown longitudinal streaks, which are interrupted at the
'

For the synonymy and

rteropoda of the

'

Challenger

clistribution consult Pelseneer's
'

Expedition.

Eeport on the
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middle by the bluish -white irregular zone dotted and spotted with
olive-brown.
The spire is either almost uniformly dark chestnut-

brown, or

else white, blotched with that colour.
small specimens, about | inch long, which I believe to be
the young of this species, are still more brightly coloured, beinc
more or less copiously blotched with brown- black and the spire is

Some

;

radiately lined

and spotted with the same

tint.

CoNus

sp. ?

A

much-worn shell is all that was obtained. In general
very like C. tinianns, but seems to be thicker and more

form

single
it is

strongly striated transversely.
It is livid in colour, and marked
with longitudinal and transverse bands of an olive-brown tint, which
are not, however, sharply defined, but blend at the edges into the
ground-colour of the shell.
The whorls of the spire are dark livid
on the upper half and pale beneath, forming a light spiral zone
which revolves up the spire above the suture.

Pleurotoma (Clavus) AMANDA,

XXI. fig. I.)
Pleurotoma {Clavus) amanda, Smith, Ann. & Mag. Nat. Hist
Smith.

(Plate

Sept. 1882, p. 207.

The

was unknown at the time it was deHelena have the transverse
zone nf a brighter tint, somewhat pinkish red.
In certain examples
it is interrupted between the ribs, and occasionally a fine
reddish
line occurs at the upjier part of the whorls a little below the
locality of this species

scribed.

The

fresh specimens from St.

suture.

This species

may

is very closely related to P. siauosa,
eventually prove (o be merely a variety of it.

Pleurotoma (Clavus) prolongata.

(Plate

Montagu, and

XXIII.

fig.

1.)

Testa elongata, turrita, alba vel t-ubescens ; anfractus 6-7, duo
ajnccdes Iceves, magni, globosi, secjuentes superne vLv concave declives, in medio angidati, inferne conspicue contracti, costis obliquis jlexuosis circa 12 instructi ; apertura parva, brevis, longit.
totius 5 adcequans ; anfr. ultimus casta valida variciformi longe
p)one

labrum munitus

;

lahrum tenue, haud incrassatwin

;

simis

profundus, magnus ; columella rectiuscula, callo tenui labro
juncta; canalis brevissimus, latus.
Longit. 6 millim., diam. 2.
This species is remarkable for the great length of the spire in
proportion to that of the aperture.
Besides the ribs, the surface
exhibits fine wavy striaj of growth.

Pleurotoma (Clavus) albobalteata.

(Plate

XXI.

fi'^.

2.)

Testa parva, fusiformi-ovata, pallide fuscescens, circa medium anfr.
superiorum et ad hasim anfr. ultiini albida ; anfr. 6, 2)rimi duo
la'ves,

convexi, caferi

costis crassis

paulo excavuti, ad latera convexiusculi,

10-12 superne

subobsoletis,

ad suturas
18*

iiidistincte
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subnodosis {in anfr. ult. infr. medium enanidls) instructi ; aperturaparva, longit. totius i haud cequans ; labrum ad marginem
tenue, casta ultima valida extus incrassatum, superne leviter

sinuatum.
Longit. 5 millim,, diam. 2.
Although the general appearance of this little species as regards
colour is as above described, still, on closer examination, the style
the white band is seen
of ornamentation proves to be less simple
to be subdivided by a fine line of the same colour as the rest of the
;

shell,

and a few wavy darker brown

down

lines flow

the lower por-

tion of the body-whorl.

One specimen
vinous

has the brown colour replaced by a pinkish or

tint.

Pleurotoma (Drillia) turtoni.

(Plate

XXI.

fig. 3.)

Testa hreviter fusiformis, Jlavescens, inter castas fusco tincta, infra
suturas alba, circa anfr. ultimi medium albo zonata ; anfr. 10|,
primus convexus, Icevis, duo sequentes in medio carinati, cceteri
superne concavi, deinde convexi, costis brevibus circiter 12 swperne obsoletis lirisque spiralibus 4-6 inter castas fuscis decussati, infra suturam corrugati ; anfr. idtimus inferne contractus

apertura angusta,

ginem

longit. totius |

paulo minor

;

labrum ad mar-

tenue, extus casta variciforme arcuata incrassatum, intus

denticulatum

;

columella alba, denticidis transversis pluribus
; canalis brevis, i-ecurvus.

munita ; sinus profundus
Longit. 18 millim., diam. 6.

The colouring of this species is very pretty. The spire has the
appearance of being alternately zoned with white and yellow, the
yellow zone, falling upon the lower and costate portion of the whorls,
The lower half
is interrupted by a brown stain between the ribs.
of the body-whorl, excepting the pale extremity, is yellowish, and
has the appearance of being dotted with brown.
This species belongs to that section of the genus which includes
PL intercalaris. Carpenter, PI. spurca. Hinds, and a few others.
These species have the columella and the interior of the labrum more
or less denticulated.

Pleurotoma (Mangilia) subquadrata,

Smith.

(Plate

XXI.

fig. 4.)

This species was described in the Ann.
ii. p. 313.

&

Pleurotoma (Mangilia) gemma,

Smith.

Mag. Nat. Hist. 1888,

vol.

(Plate

XXIII.

fig. 2.)

Pleurotoma {Mangilia) gemma. Smith, Ann.

& Mag.

Nat. Hist.

1884, xiv. p. 322.

The specimens obtained by Mr. Turton are larger and in fresher
condition than those originally described, and show that the upper
ends of the costse are not constantly red alternately, as some of these
examples have all of them of a reddish colour. The largest speci-
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has eight whorls, of which the three apical are white, convex,
and ornamented with subdistant, very oblique, arcuate, and veryslender lirse.
The remainder of the shell is of a whitish-wax tint.
The length is 7| millim., the diameter 3.
The more extended series of specimens at hand now shows that
PI. helenensis, which I described at the same time as PL gemma, is
only a variety of this species, differing chiefly from the typical form in

colour.

Some examples are entirely white, others of a uniform rich brown,
Some have all the upper
whilst others are of intermediate tints.
ends of the costae of a reddish colour, some only the alternate ones
and the transverse zone on the body-whorl is not constantly present in all specimens ; indeed it appears to be mostly wanting in the
yellowish and brownish examples. PL lavalleana, d'Orbigny, is the
West-Indian representative of this species, from which it differs in
the position of the colour-band, its more attenuated body-whorl, and
in the different position of the angle of the volutions.

Pleurotoma (Mangilia)

XXI. fig. 5.)
fuscescens ad suturas fusco

mellissi.

(Plate

Testa parva, fusiformi-ovata, dilute
tincta, circa medium anfr. ultimi fusco zonata ; anfractus 6|,
pnmi 2 1 convexi, laves, tertius convexus, ohliquiter tetmissime
liratus, cceteri superne declives et angulati, costis tenuibus circa
14 et liris graciliorihus spiralihus {in anfr. superioribus 3, in
ultimo 16-20) cancellati, undique minute squamoso-striati
apertura amjusta, longit. totius | vix cpquans ; labrum incras-

satum, intiis Iceve; sinus liaud profundus.
Longit. 5 millim., diam. 2.
of this species is very like that occurring
under the microscope to consist of
appears
subquadrata, and
numerous spiral series of very minute grain-hke scales, which, at
times, are arranged one under the other, so as to produce the
It may be known from
appearance of longitudinal series also.
Ft. subquadrata by its finer cancellation and the more central position of the colour-zone upon the body-whorl, which also is not contracted in the same way below the middle.

The microscopic structure

PL

in

Pleurotoma (Clathurella?) commtjtabilis.
fig.

(Plate

XXIII.

3.)

Testa parva, fusiformi-ovata, aut alba,Jlavescens, aut lilacea, costis
longitudinalibus ad 12 lirisque transversis (in anfr. superioribus
2-3, in ultimo S), fortissime cancellata; anfractus 5^,p'i imi 1|
vitrei, p>ecidiares, superne carinati et concavi, quasi truncati, reliqui 4 convexiuseali ; apertura parva, angusta, longit. totius §
adcequans ; lahnim vix incrassatum ; canalis brevissimus, latus ;
sinus parvus, inconspicuus ; columella rectiuscula, tulerctdu

duobus prope medium munita.
4 millim., diam. 1|.
This species is very distinctly characterized by

Longit.

coarse style of

its

sculpture.

The

ribs

and

lirae

its

form and the

are about equally
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thick, produced into acute nodules at the points of intersection,

1,

and

the quadrate interstices are very deeply pitted.

Pleurotoma (Clathurella?) MULTIGRANOSA.

(Plate

XXI.

fig. G-)

Testa pnrva, fusiformi-ovafa, nigrescens vel rufescens, supra medium anfractuum alho zonafa, undique granidis alhis et nir/rescentihus aut rujis ornata ; anfractus 5^, nucleares li Jeeves,
cornel, superne concccvi, carinati, cceterl pJaniuscidi, costis ad 14
Urisque spiralibus supra castas r/ranosis instructi ; lirce in arifr.
stiperioribus fres, suprema minima, in idtimo 13-14 / apertiira
angusta, longit. totius g suhaquans ; columella rectiuscida, in
medio tuherculis minutis duobus instructa, callo tenui induta ;

lahrum vix incrassatum, superne brevissime sed distincte sinuatum.
Longit. 4^ millim., diam. 2.
This species is larger than PL commutabilis, differently coloured,
Tlie costse and liiee are so near
and more closely sculptured.
together that the granules almost touch one another.

Pleurotoma (Clathurella?)

usta.

(Plate

XXIII.

fig. 4.)

Testa minuta, fusiformi-ovata, nigricans vel rufescens, interdum
serie granulorum albidorum paulo infra suturam ornata ; anfract. 5, priwii 1^ Icevigati, cceteri leviter convexiusculi, costis
12-14 paulo obliquis instructi, sidcisque angustis transversis (in
anfr. superioribus 4, in ultimo circiter 15) sculpti ; apertura
elongata, angusta, dimidium longit. totius vix cequans j columella leviter obliqua, callo tenui induta, in medio interdum indistincte ineisa ; labrum 'probahiliter leviter incrassatum, superne
vix sinuatum.
Longit. 2^ millim., diam. Ig.
The sulci cut through the costae and produce a somewhat granular appearance.
The lira beneath the first sulcus below the
suture is that which is white upon the riblets in the black variety.

MuREX (Chicoreus)
Hub. West

adustus, Lamarck.

Japan, Philippines, Indian and Pacific
Oceans.
In the ' Annals and Magazine of Natural History,' 1875, vol. xv,
p. 419, I expressed an opinion that Murex despectus of A. Adams,
said to have come from the West Indies, was identical with this
species, which is known as an inhabitant of Eastern seas.
At the
time I doubted the accuracy of the locahty given by Adams, but
now I am inclined to oelieve it correct, as so many West-Indian
shells have also been found on the eastern side of the Atlantic at
St. Helena, Ascension Island, and on the west coast of Africa.
Indies,

Murex (Ocinebra)

sanct.«;-helen^.

(Plate

XXIII.

fig.

5.)

Testa fusiformis, alba, varicibus tribus obliquis, compressis, dentatis,
et liris spiralibus {in anfract. superioribus duobus, in ultimo
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0-6) j)07ie varices maxime

elevatis instructa; anfractus circalO,
superne concavi, dein angulati, inferne constricti ; cifertura
parva, irregulariter ciixularis, margmihus fere continuis prominentibus circumdata ; canalis mediocriter elongatus, angustus,

suhclausus, tortuosus, recumius.
Longit. 30 milUm., lat. 16.

This species

remarkable for the prominent character of the
behind the varices and the deep pits between them.
They are produced in a somewhat radiating manner, and form
tooth-like projections, giving the edge of the varices a pretty
festooned appearance. Although four varices can be counted in any
individual whorl, still, as the fourth from the labrum falls very
close but not exactly above it, and so on in the other whorls, three
disjointed varices are thus formed, and pass very obliquely up the
is

spiral ridges just

spire.

MuREx (Ocinebra) patruehs.

(Plate

XXIII.

fig. 6.)

brevissisme fusiformis, dilute fuscescens, inferne vix
7—8, convexi, in medio angulati, costis
longitudinalibus circa 9, mediocriter fortibus, lirisque transversis, elevatis, sqiiamosis, inaqualibus {in anfr. penult. 5-(i, in
ultimo circiter 13) instructi ; apertura eluiigatu, .subpjjriformis,
longit. totius 2 adcBquajis,intiis j^ciUide fuscescens ; colmnella

Tesia

rimata ; anfract.

supra p arum arcuata, inferne oblique tor tuosa ; canalis brevis,
recurvus.
Longit. 10 millim., diam. max- (>|. jlpertura 5| longa, 2g lata.
This little species is very like M. diadema of Aradas and Benoit,
but has not the liration at the angle of the whorls produced into
hollow spines upon the custse.
The lirfe, also, are more numerous,
and the nuclear whorls are differently sculptured. None of the few
specimens at hand are quite mature, so I cannot state whether the

labrum

is

smooth or denticulate within.

MuREx (Ocinebra) alboangulatus.

(Plate

XXI.

fig. 7.)

Testa brevissime fusiformis, rufo-fuse a, ad angulum anfractuum
et basim anfr. ultimi alba; apex rvfescens ; anfr. 7, apicales
3 convexi, liris tenuissimis longitudinalibus numerosis,pauctsque fransversis sculpti, cceteri superne declives, infra medium
acute angulati, costis crassis circa 10, lirisque fortibus spiralibus squamulatis (in anfr. penult. 5, in ultimo ad W) instructi;
anfr. ultimus paulo infra medium contractus ; columella callo
albo incrassata ; apertura albida, longit. totius ^ subcequans ;
labrum incrassatum, intus denticulatum.
Longit. 8 millim., diam. max. Sg.
This species has the general aspect of certain Coralliophilce, and
might be placed with that group provisionally until the animal and
opeculum are known. It diH'ers from M. patruelis in having smaller
apical whorls, in coloration, and in sculpture, the transverse or spiral
ridges being somewhat finer and more squamose.
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1,

fig. 8.)

Testa fusiformi-ovata, saturate fusca, interdum pallide Jlavo
zonata; anfractus &,nuclearis corneus, convexus, Icevis, cceferi
convexiusculi,sutura profunde sejuncti, costis crassis ohJiquis
circa 3, lirisque spiralihus, fortihus,' supra castas f/ranosis (in
anfr.superioribusS, in ultimo ad 9) cancellati; apertura parva,
longit. totius | vix ccquans; labrum incrassatum, intus denticulis senis munitum ; columella leviter arcuata, callo tenui,
inferne ad canalem hrevem ohliquum alba induta.
Longit. 7 millim., diam.max. Sj. Apertura 3g longa, Ig lata.
This species is broader than most of the European forms. Of the
1

lirae upon the upper whorls, the uppermost is rather more
slender than the other two.
fourth liration is occasionally visible
at the lower part of the whorls.
The oblique ribs are more or less
regularly continuous up the spire.

three

A

Cantharus (Triton idea) albozonatus.

XXI. fig. 9.)
puipureo-fusca, circa medium
(Plate

Testa breviter fusiformis, saturate
anfractuum albo zonata, lirisque supra costas albo nodosis,
cincta ; anfr. 7-8, sttperne concavi, deinde convexi, costis
crassiusculis ad 8, et liris spiralibus, supra costas nodulosis,
instructi ; lirce in anfr. superioribus 3-4, duce prope medium
albcB, aliis majores, in ultimo 9—10; apertura elongate pyriformis, longit. totius h cequans, intus lilacea, zona alba ornata ;
labrumintus tenuiter liratum, liris elongatis, longe intrantibus,
Tiaud ad marginem attingentibus ; canalis angustus, obliquus,
paulo recurvus ; columella supra medium arcuata, purpureofusca, callo tenui, superne tuberculata, munita, inferne alba.
Xiongit. 16 millim., diam. max. 8.
Var. Testa brevior, saturate purpureo-fusca, nodulis favescentibus supra costas, prceter duas albas prope medium anfractuum, ornata.
Longit. 1 1 millim., diam. max. 6.
This species varies considerably in form and colour. The smaller
variety has the ribs rather more numerous and is of much stumpier
growth, but the series of specimens at hand is sufficiently large to
clearly connect the two varieties.
The Mediterranean G. orbignyi
is a larger shell, has the white zone lower down, and differs in colour
and iu the aperture.

Cantharus
fig.

(Tritonidea)

consanguineus.

(^Plate

XXI.

10.)

Cominella lugubris, Jeffreys (non C. B. Adams), Melliss's
Helena, p. 124.

St.

Testa fusiformi-ovata, pallide rufescens, liris fransversis,
nigrescentibus cincta; anfractus 8-9, apicales 3| convexi,
Iceves, cceteri superne concavi, in medio obtuse angulati, costis
levibus circa 10, lirisque supra costas nodulosis, instructi; lirce
in anfr. penuUimo 3-4, una ad suturas, una vel duee contiguce
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anfr. ultimus inferne contractus, siibrimatus,
6-7, aliisquetenuibus, intercalentibus, ductus ;
apertura parva, alhida vel lilacea, cum canali longit. totius
dimidium superans ; columella callo tenui, superne tuherculo
parvo munito induta ; canalis obliquiis, angustus, recurvus
lahrum iiitus incrassatum, liris 6-7 instructum.
Longit. 14 millim., diam. max. 8.
This species has much of the character of two species the one
Can. nodulosus from the West Indies, and the other C. luguhris
from Panama, both described by C. B. Adams. The spire of the
latter species seems to be rather longer than that of the present
species; its aperture is consetjuently proportionally shorter, and the
coloration is not the same.
G. nodulosus, which is very closely
allied to the present form, besides being differently coloured, is a
somewhat more robust species and has a shorter canal, and the whorls
seem to be rather less angular.
These three forms are difficult to locate generically and although
I have considered them as belonging to the Tritonidea section of
Cantharus, they might with equal propriety be associated with
Sistrum.
circa

;

liris prcecipuis

—

;

Cantharus (Tritonidea) l^vis.

(Plate

XXI.

fig.

II.)

Testa fasiformi-ovata, alba, lineis transversis saturate fascis
ornata, inter que costas fusco tincta ; anfr. 10, apicales tres
convexi, IceveSyflavescentes, sequentes superne concavi, in medio
angulati, infra angulum convexiusculi, costis crassis 9, ad
unguium acutis, instructi ; anfr. ultimus elongatus, prope
medium contractus, inferne subrimatus ; apertura alba, cum
canali longit. totius g superans ; labrum extus valde incrassatum, intus denticulis ad 6 munitum ; columella callo alba,
tenui induta ; canalis elongatus, obllquus, recurvus.
Longit. 23 millim., diam. max. 10; apertura cum canali 12 longa,
4 1 lata.

This pretty species recalls certain forms of the genus Siphonalia.
It is unlike most species of Cantharus in having no tubercular sculpture, on which account I have called it C. Icevis.

CoLUMBELLA (Anachis) decipiens

(C. B. Adams).

Buccinum concinnum, C. B. Adams, Proc. Bost. Soc. Nat. Hist.
1845.
Columbella decipiens, C. B. Adams, Contrib. Conch, p. 55 ; Reeve,
Conch. Icon. pi. xx. fig. 111.
Col. crassilabris. Reeve, 1. c. pi. xxviii. fig. 177 a-b.

(C B. Adams).
Museum are the type of

Hab. Jamaica

C. crassilabris and the specimen
of C. decipiens figured by Reeve.
They unquestionably belong to
the same species.
The figure of the former is not good as regards
form, and is very greatly enlarged, although no indication of this
appears on the plate. The only specimen from St. Helena forms
part of a collection made by Mr. J. Macgillivray many years ago.
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CoLUMBELLA (Mitrella) cribraria,

[-^P""- '»

Lamarclc.

This species has a very remarkable distribution.
Java Seas,
Ascension Island, St. Helena, Goree, Guinea, Cuba, Barbadoes,
Panama, and Mazatlan have been ascribed to it and the British
]Museum, besides specimens from Goree, St. Helena, Ascension,
Panama, and Mazatlan, contains series from St. Vincent's, West
Indies, Guatemala, and Amboyna.
Those from Guatemala were
described by Reeve under the name of C. delicata (Conch. Icon,
pi. xxvii. fig. 171), but whether from the eastern or the Pacific coast
is not stilted.
The series from Amboyna have that locality attached
to them, but I am unable to discover the source whence they were
obtained, and therefore cannot vouch for the correctness of the habitat.
Dr. P. P. Carpenter, in his Catalogue of Mazatlan Shells, cites among
;

synonymy of

the

this

the

species

following

:

Valuta

ocellata,

Buccinum parvulum, Dunker
Columbella mitriformis,
Briiilerip and King
and C. guttata, Sowerby.
This ap[)ears to be a species which varies much in size. All the
specimens fioin Ascension and St. Helena are small, averaging about

Gmeliu

;

;

;

eight or nine millimetres in length.
They are almost invariably
decollated, and have but four whorls remaining. The largest specimen
from St. Vincent's, consisting of an equal number of whorls, is 12

millimetres long.
are, as a

The specimens from Goree, Amboyna, and Panama

rule, broader, larger,

and more

solid

than West-Indian or

Helena examples.

St.

Columbella (Mitrella)
Col. pusilla, Sowerby, Thes.

183

Reeve, Conch. Icon.

;

pi.

pusilla, Sowerby.

Conch,
xx.

Hab. West Indies {Sowerby),

vol.

figs.

i. p. 144, fil. xl. figs. 182,
109, 110, 112.

island of St. Vincent,

West

Indies

{Reeve).

This species closely resembles C. lunula. Say, but is a trifle more
marked somewhat differently, has a more thickened labrum,
and a more distinct sinus above. The apex of this sjiecies is invariably brown, and the lip, especially the sinus, is usually tinted with
the same colour along the edge. The single specimen from St. Helena
was collected by J. Macgillivray.
slender,

Columbella (Mitrella) sanct^-helen.«.
Tesla fusiformi-ovata

,

(PI.

XXI.

fig.

1

2.)

parva, albida, dilute fusco lineata vel

maculata, frequenter infra suturam et circa medium avfr.
ultimi niveo notata; avfr. 8-i>, primi 3-4 convexi, Iceves, cceteri
parum convexi, sfriis spimlibus, suldistantibus inscitlpti,
incrementi lineis striati ; anfr. ultimus infra peripheriam
rotundatam contractus, oblique tenuiterque sulcatus; apertura
angusta, longit. tolius h liaud cequans ; labrum inedioo iter
incrassatuin, intus denticulis 7—'S miinitum ; columella callosa,
prope medium tuberculo pliciforme instructa; canal is ohliquus,
brevis, recurvus.

Longit. 7g millim., diam. max. 3.

The

spiral subdistant striae

will readily distinguish this species
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from some others which closely approach it in outline. ^lost of
the specimens are rather smaller than that of which the dimensions
are given ahove, and have an average length of fij millimetres and a
diameter of 2f
All of this smaller form are blotched irregularly
with pale brown, and have a more or less distinct interru])ted pallid
The
zone at the periphery, and white spots below tlie suture.
larger form is ornamented with numerous longitudinal light brown
lines, which vary in thickness, and are connected, more or less, by
short transverse ones, producing somewhat the appearance of an
.

indistinct network.

Nassa sANCT^-HELENiE, A. Adams.

A

about forty specimens of Nassa from St. Helena
extremely difficult to decide to which species they should be
assigned. Some exactly resemble Adams's type (Reeve, Conch. Icon,
fig. 188), whilst others appear altogether different, the form and
sculpture being very variable.
The typical form may be thus
Shell elongate, with a rather acutely produced spire, of
described
a dirty whitish colour, with a dark brown line interrupted by the
costse around the middle of the boily-whori, also one above near the
suture, and another round the base, both being less clearly defined
and not so regularly interrupted as the median line; whorls 8, the
three apical smooth, glassy, very convex, the rest narrowly somewhat
excavated or concave above, then moderately convex at the sides
series of

makes

it

:

—

sculpture consisting of 10-12 slightly oblique strongish costae, a
nodose at the angle of the concavity, and of spiral sulci, which
are well defined and cover the whole of the spire, but become a
trifle obsolete on the central part of the body-whorl ; outer lip

little

thickened by a broad external varix, marked with a brown spot, the
termination of the central interrupted line, and furnished within with
about a dozen fine lirae ; columella covered with a callus, with a
small elongate narrow tubercle above and several irregular transverse rugosities and tubercles from thence downwards.
Length 12
millim., greatest diameter 6|.
The principal variations consist of
differences of form and colour, in the number of costse, and in the
greater or less development of the spiral grooving.
When the spirfil

marked, the costa become somewhat nodulous as
Strom, with which species Jeffreys, in his account of
Mr. Melliss's shells, associated two specimens obtained at St. Helena,
and placed in the British Museum by that gentleman. Not one of
the St. Helena shells has the canal stained with black like the
majority of specimens of incrassata.
sulci are strongly

in jV. incrassatu,

Nassa cinctella, A. Adams.
.

Hab.

St.

Helena, 20 fathoms, sandy

The two specimens in Mr. Cuming's
this

species.

Montagu

in its

mud {Adams).

have seen of
rather like the West-Indian N. amhiyua of
short squarish form, but differs in having less tabucollection are all I

It is

lated whorls, and stronger or coarser spiral sculpture.
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CORALLIOPHILA ERYTHROSTOMA.

(Plate

[Apr.

XXITI.

Testa hrevis, alba, brevissime fusiforme ; anfractus

medio angulati,

costis

8-9 paulo

1,

fig. 7.)
6, tabulati, in

obliquis et liris spiralibus pul-

{in anfr. superiorihus ad 6, in ultimo
anfr. ultimus inferne unyustatus, rimam
umbilicalem exhibens ; apertura pyriformis, longe

cherrime squamulatis
circa

15) instructi

angustam

;

columella
intus rufescens ; labrum album, intus sulcatum;
superne parum arcuata, infra medium obliqua ; canalis medioOperculum ignotum.
cris, paulo recurvus.
Apertura 14 longa,
Lovgit. 22 millim. ; diam.max. \b,min. 12.
6 lata.

This species is chiefly distinguished by its short broad-shouldered
form, and the reddish interior of the mouth. The liration upon
the costse at the angle is rather acutely produced, giving it a pretty
festooned appearance.

CORALLIOPHILA ATLANTICA.
Testa fusiformi-ovata,

(Plate

rimata,

XXIII.

fig. 8.)

alba, mediocriter

crassa

;

anfr.

6,convexi, costis obliquis circiter 11, plerumque parum elevatis,
lirisque spiralibus, minute squamatis {in anfr. superioribus circa
4, in tdt. ad 20 irregulariter atternatim majoribus) instructi

apertura subpyriformis, alba,
intus sulcatum

longit. totius

;

columella rectiuscula

Longit. 17 millim,;
1 "X

diam. 11.
si

;

1 superuns

;

labrum

canalis brevis.

Apertura 11 1 longa, 4g
71

lata.

"Ki.

This species is chiefly distinguished by the roundness of the
whorls and the slight development of the costse ; in some specimens
they are all but obsolete.

CORALLIOPHILA BRACTEATA

(BrOCchi).

Hab. Mediterranean.
The two little specimens from

St. Helena of this variable species
belong to var. 4 as described by Monterosata {vide Nuova revista
Conch. Medit.' 1875, p. 40, as Pseudomurex), Murex gravesii,
Broderip (Proc. Zool. Soc. 1836, p. 44), as pointed out by Tryon,
is another synonym of this variety.
'

Purpura helena,

Q.

&

G.

Purpura undata, Lamarck, Anim. s. Vert. vol. vii. p. 238.
Purpura helena, Quoy & Gaimard, Voy. Astrolabe, Zool. vol.

1

(1832)

p.

573, Atlas, pi. 39.

figs.

i.

7-10.

Purpura bicarinata, Blainville, Nouv. Ann. du Museum d'Hist.
vol. i. (1832) p. 215.
Purpura fasciata. Reeve, Conch. Icon. vol. iii. pi. ix. fig. 45.
Pw-jmra undata, Kiener (partim), Icon. Coq. Viv. pi. 34.

Nat.

figs.

81 a-c.

Cuma
fig.

Tryon (partim), Man. Conch,

carinifera,

vol.

i.

pi.

62.

324.

Hab. West Indies

{Kiister,

Higgins

^

Marrat, and British
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Cape Verde Islands {Mac-

Andrew).

The specimens

collected

by Mr. Melliss at St. Helena and named by
& Mag. Nat. Hist. 1872, April, p. 264)

Jeffreys P. rudolphi (Ann.

belong to this species.
St. Helena examples are generally of a darker
colour than those from the West Indies, but they agree in nearly
always having a purple-brown stain on the edge of the columella
bordering the canal.
This seems to be a fairly constant character.
Purpura forbesii, Dunker (Index Moll. Guinea, p. 22), is very close
to, if not the same as, this species.

The

by Quoy and Gaimard is scarcely half-grown,
from the adult worn specimen
Conchologia Iconica as P. fasciata. The series of

shell described

and has a very
figured in the

different appearance
'

'

specimens in the British Museum clearly shows, however, that both
are merely different stages of one and the same species.

MiTRA (Cancilla) turtoni.

(Plate

XXII.

fig. 1.)

Testa fusiformis, dilute olivaceo-fusca, spiraliter crebre lirata et
sulcata, in sulcis longitudinaliter striata ; anfractus 10, apicales
ires aut quatuor Icevigati, pallidi, cceteri leviter convexi ; apertura rubescens, longit. totius ^ cequans ; columella paulo obliqua,
plicis 4-5 in medio instructa.
Longit. 27 millim., diam. max. 8 ; apertura ISg longa, fere
3 lata.
This species is considerably like M. gambiana, Dohrn, as regards
form, but differs in colour and sculpture, the sulci being deeper,
and the intervening lirse narrower. The fine longitudinal striae are
chiefly visible in the grooves, but they do to some extent cross
the riblets.

MiTRA (Turricula) innotabilts.

(Plate

XXIII.

fig. 9.)

Testa parva, fusca, lira alba circa medium anfr. ultimi ornata
anfractus 6, nucleus magnus, convexus, nitidus, anfr. sequentes
paulo convexi, costis obliquis circa 12, lirisque spiralibus, supra
castas nudulosis (in anfr. superioribus 3, ultimo circiter 12)
instructi ; apertura angusta, longit. totius | hand cequans
columella triplicata, callo tenui amicta ; labrum tenue, intus
Iceve.

Longit. 7 millim., diam 2|. ; apertura 3 longa, 1 lata.
The cancellation is coarse for so small a shell. The whorls have
a slightly turreted appearance, being divided by a deep suture.
The
white liration is the third from the top of the whorls.

MiTRA (Pusia) sanct^-helen^.

(Plate

XXII.

fig. 2.)

Testa parva, brevis, ovata, alba, inter nodules nigro fasciata
anfractus 5, primus lavis, globosus, nigrescens, cesteri convexiusculi, sutura subprofunda sejuncti, costis confertis, granulosis,
sulcis spiralibus sculptis instructi

;

costce circiter 16, vix obliquce,

fere ad basim anfr. ultimi productce ; sulci angusti, subcequales,
in anfr. superioribus 2-3, in ultimo 10-12; apertura parva.
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cequans ; lahrum leniter incrassatum, intus denticulatum ; columella triplicata.
Longit. 5 millim., diam 2\.
This species at first sight looks very like the shell previously
described as Pleurotoma multigranosa, but, of course, is perfectly
distinct.
It is remarkable for its small size, the minutely beaded
Allied to M. alboribs, the dark apex, and the style of coloration.
longit. totius k

cincta,

C. B. Adams.

MiTRA (Thala) pleurotomoides.

XXIII.

(Plate

fig.

10.)

Testa parva, hreviter fusiformis, albida, interdum biteo-tincta
anfractus sex., duo supremi Iceves, superne acute carinati, plant,
quasi truncati, cceteri convexiusculi, costis longit udinalibus
circiter 16, lirisque transversis {in anfr. penult. 5-H, in ultimo
granose clathrati ; apertura parva, angusta, longit.
1 8-20)
totius I ndcequans ; labrum leviter inc?-assatum, denticulis circiter
sex intus munitum, postice distincte sinuatum ; columella rectiuscula, leviter obliqua, in medio plicis duobus instructu, callo
tenui superne labro juncto induta.
Longit. 5 millim., diam. 2.
This species is remarkable for the peculiar truncate apex, the
Pleurotomoid labral sinus, and the columellar plaits being tvpo only
Fischer (Man. Conch, p. 612) has pointed out that
in number.
Mitras of the group Thala have much affinity with the shells of
I might point out that one species,
Clathurella and Mangilia.
Thala solida, was described by Reeve as belonging to the latter
genus, and another, Thala todilla, was originally published by
Mighels^ as a species of Pleurotoma. It therefore still remains
doubtful to which family, Pleurotomidce or Mitridte, this group
should be referred.
'

Marginella (Volvaria) cinerea, Jousseaume.
The type of this species, M. semen of Reeve, not of

Lea, described

by Reeve (Conch. Icon. pi. xxvi. fig. 145), is now in the Museum,
having been presented by Mrs. Lombe Taylor after the death of her
husband. It is incorrectly said by Reeve to have four plaits on the
columella, for on careful examination only three are discernible,
nor is this number exceeded in any of the specimens, nearly twenty
Reeve's figure does not accurately
in number, from St. Helena.

represent the form of the spire, and the sutural line
No locality has previously been quoted for it.

Marginella
fig.

(Volvaria)

consanguinea.

is

too low down.

(Plate

XXIIl.

11.)

Testa minuta, ovata,

alba., nitida,

pellucida

;

anfractus 3-4

;

spira

brevissima, obtusissime conica ; anfr. ultimus elongate ovutus, in
medio labri levissime constrictus ; apertura angustissima

labrum paulo

incrassatum, inflexum, urcuatum,

^

Couch. Icon.

'^

Proc. Bost. Soc. Nat. Hist. 1845, vol.

(JSIangclia), sp. 64.
i.

p. 24.

intus

Iceve,
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superne suturam haud attingens ; columella in/erne triplicata,
plica suprema minima, interdum subobsoleta.
Longif. 2| millim., lat. \h-

M.

lavalliana

of

d'Orbignj', a

commoa West-Indian

species,

appears to more closely resemble this than any other. That form
is, however, a little more solid, hardly so narrow, and has four or

more

folds

on the columella.

Marginella (Volvaria) atomus.

(Plate

XXIII.

fig.

12.)

Testa minuta, pyriformi-ovata, alba, pellucida, Idevis ; spira ohtusissinia, vix elata ; apertura ayigusta ; labrum paulo inflexum el
incrassatum, superne suturcB junctuju, intus haud denticulatum ;
columella quadriplicata, plica suprema minutissima.
Longit. Ig millim., lat. 1.

This species might almost be regarded as a small form of the
Australian M. angasi, from which it seems to differ chiefly in size.
The columella of that species is not quite the same, however, being
furnished with a k^ additional denticles or plicae at the upper
part.

Cassis testiculus, var.

Hab. West Indies.
The St. Helena form of

this species

is

that

named

C.

crumena by

Brugniere.
From the series of specimens examined, I am inclined
to think that it cannot be held distinct.
It appears to exist on the
eastern side of the Atlantic, and has not, I think, been recorded from
the western parts.
The typical form, however, of C. testiculus is
known from the West-African coast, and a specimen from that
region was presented to the Museum by F. P. Marrat, Esq.

Triton tritonis (Linne).
Hab. W.

A

Indies, Mediterranean,

N.

Australia, Pacific Islands.

specimen in a very worn and broken condition, and
which, when perfect, must have been about twelve inches in
length, is all that was found by Capt. Turton at St. Helena.
Mr. Melliss "obtained two living specimens which came ashore
at Lemon Valley."
The species occurs also at the Canary and
Cape de Verde Islands, and it is well known from the West-Indian
region.
T. seguenzce, Aradas and Benoit, is, in my opinion, the
Mediterranean variety of this species.
single

Triton olearium

(Linne).

New Zealand, Port Jackson, Japan, Tahiti, West Indies,
Mediterranean, &c., &c.
The distribution of this species is truly remarkable, and has been
ably discussed by Lischke^.
The specimens from St. Helena have the spiral ridges much more
prominently nodose than usual, the varices are thicker, and the
labrum not effuse, but very solid and strong as in T. aquatilis. In
Hab.

'

Japaii, Meeres-Cpncbyl. part

i.

p. 48.
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and the denticles within the outer lip
T. aquatilis (Ree%'e, Conch. Icon.

fig. 24) has a great affinity with T. pilearis (Reeve, I.e. fig. 23),
and both have an equally wide range. Both occur at the Philippine Is., Japan, the Red Sea, and the West Indies
and the general
structure of the two forms is so very similar, that I am inclined to
;

think that eventually, when large series can be re-examined, it will
be impossible to distinguish them.
The shell in the d'Orbigny collection marked " T. martinianum, d'Orb."\ is quite a typical
aquatilis, and his three examples of T. americanum ^ from Rio
Janeiro, which he formerly considered T. pilearis ^, certainly belong
to T. olearium.
The largest specimen from St. Helena, which is much broken,
when perfect must have measured about four and a half inches in
length.

Triton turtoni.

(Plate

XXI.

figs. 13,

13 a.)

Testa elongata, fusiformis, turrita, ru/escens, varicibus albidis,
rufo-zonatis, instruct a ; anfr. \\, embryonales & pallidefusci,
convexi, ceeteri superne tabulati, angulati, inferne ad suturam
valde constricti, liris spiralibus, costis longitudinalibus, nodosis,
rotundatis, varicibusque paucis instructi ; costce ad angulum
prominentes {in anfract. penultimo 7), in ultimo infra medium
obsoletcs ; lircB transversce, incequales ; apertura longe intus
lurida, cum canali longit. totius ^ cequans ; labrum intus album,
liris circiter ti instructum, ad marginem paribus senis denticulorum partim fusco-tinctorum armaium ; columella in medio
arcuata, plus minus purpureo-nigra, rugis transversis, gracilibus, albis ornata ; canalis intus albus, recurvus.
Longit. 49 millim., lat. 20.
This is a very distinct species, and well characterized bv the
angled tabulated whorls which are much constricted at the lower
suture.
On the five notmal whorls there are only four varices, two
on the body-whorl and two on the penultimate.
Of the spiral
ridges, one marking the angle and one below it, and which are
nodose upon the costse, are most conspicuous,

Ranella

cjelata, Broderip.

This species is common
extremely remarkable that

on the coast of Panama, and it is
should occur at St. Helena.
The
single Sfiecimen collected by Mr. Melliss*, and presented to the
British Museum, corresponds in every particular with Panama
examples but those obtained by Capt. Turton partly belong to the
same variety, and partly to that named R. j^ustulosa by Reeve, from
Ascension Island, which differs from the Panama type in having
fewer and larger tubercles. A specimen collected by Staff-Surgeon
it

;

'

^
=*

'

Sagra's Hist. Cuba, Mollusques, vol. ii. p. 162.
Vov. dans rAmer. Mericl., Moll. p. 711.
Jhfd. p. 449.
Vide Jeffreys,

Ann. Mag. Nat.

Hist. 1872, vol. ix. p. 264.
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and presented by him to the British
R. ccelata. The number of
the nodules seems to be very variable, and a character of no specific
importance.
With this species may also be united R. ponderosa,
Reeve, the locality of which was unknown to its author, and some
shells labelled R. quercina, Morch \ in Cuming's collection, said
to have come from Guinea, evidently belong to the same species.
As I have been unable to consult the work of Schrciter, referred to
by Morch, who gives no description of his species, I cannot say
whether these specimens are correctly identified. They are peculiar
in having the nodules on the upper whorls as in typical specimens.

Museum,

at

Ascension,

has, however, tubercles as in

Ranella thom^, d'Orbigny.
Hab. St. Thomas {cC Oriigny)
Islands

('

Challenger')

;

Madeira (TFatson)
Cape Verde Islands {Brit. Mus.)
;

;
;

Canary
Mauri-

tius {Rnbillard).

D'Orbigny's description of this species (Sagra's Hist. Cuba,
Moll. vol. ii. p. 164) was based upon an old dead specimen, entirely
devoid of colour, now in the British Museum.
In fresh examples
the aperture is tinted with pale rose, and the varices and spiral
ridges are irregularly spotted and dotted with brown.
figure in the above-mentioned

work

The enlarged

is not at all
good.
The labrum is not so bulging, the granules are not so beadHke, the body-whorl is more constricted below, the varix on the
left, and the basal canal is directed to the right and not to the left.
The largest specimen in the Museum is from St. Vincent, Cape
Verde Islands, and measures 22 miilim. in length.
This species also occurs at tlie Mauritius, and has been named
R. bergeri-.
This distribution supports Tryou's opinion, that
R. tho7nce showlA be considered to be the same as R. rhodostoma, and
indeed, excepting that the brown dotting is more conspicuous and
the colour of the aperture different, there ig little to found specific
distinction upon.
1 cannot, however, agree with that author in
considering R. cruentata and R. rhodostoma forms of one and the

same

(pi. xxiii. fig.

23)

species.

Natica TURTONi.

(Plate

XXI.

figs. 14,

14 a.)

Testa globosa, late mnbilicnta, rufescens, plus minus radiatim
strigata, zonis quatuor albis, maculis saturate fusco-rufs,
quadratis, interruptis, cincta, striis incrementi, adsuturam leviter
sculpta, epiderniide decidua, sublamellata, induta;

plicatis,

anfractus 4-5, celeriter accrescentes, conveoci, suiiira profunda
aperturum versus leviter expansus vel
tubiformis ; umbilicus al bus, magnus, callo mediocriter tenui in
medio instructus ; apertura dilatata, semicircularis, intus albida,
sejuncti, ultitmts magnus,

coloribus externis leviter conspicuis.

Diam. maj. 19
»

-

miilim., min. 14, alt. 18.

Cat. Conch. Yoldi, p. 106.
Canefri, Mem. Soc. Malac. Belgique, 1880, vol. xy. p. 50, pi. 2.

Proc. Zool.

Soc— 1890,

No. XIX.

19

figs. 1, 2.
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Operculum calcarium, ex anfractibus duobus constitum, inferne
IcEve,

incrementi lineis striatum, extus porcis spiralibas scptciiis

valrle incequalibus, sulcis interjicientibu/i profundis, instructum.

XXI.

fig. 14 a.)
of coloration this species resembles N. tceniata, the
well-known species from the Indian Ocean and the Philippines. It
is, however,
of a slightly different form, and the colour, both
The two forms are
externally and within the aperture, is dissimilar.
at once distinguishable by the opercula.

(Plate

In

style

The operculum of N. tceniata (Plate XXI. fig. 1.5) is externally
grooved and ridged, like that of N. turtoni, but the ridges are more
immerous and more equal in size. The figures on Plate XXI. sliow
at a glance the difference.
The operculum of N. tceniata has not
j)reviously been described.
The specimen figured was collected at
Aden by "the Rev. A. W. Baynham, who, in 188.5, presented to the
British Museum a very interesting series of shells from that locality.
Natica dillwynii, Payraudeau.
Hab. Mediterranean in many places
South Pacific Islands {B. B. Woodward).

;

Mauritius

{llobillard)

;

After carefully comparing Maltese specimens of this species with
examples of the West-Indian A', proxima of C. B. Adams, I am
quite convinced that they all belong to one and the same species.
Philippi (see Kiister's Conch.-Cab. Monog. Natica, p. 123) holds
them distinct, observing that N. proxima is more ovate in form, and
that the umbilical ridge is much thicker and situated below the
middle of the umbilicus. In answer to this, I would observe that
these differences do not exist in specimens in the Cumingian Collection, sent by C. B. Adams himself.
None of the St. Helena
sj)ecimens are full-sized, but several are very brightly coloured.
In the British Museum is a single specimen sent direct from the

Mauritius by M. Robillard, which is absolutely identical with WestIndian examples with which I have compared it, and specimens from
the South-Pacific Islands shown to me by Mr. Woodward seem to
belong undoubtedly to this species.

Natica sanct^-helen^.

(Plate

XXI.

fig.

16.)

Testa parva, umbilicata, globularis, nitida, albida, zona interriqUa

rufo-fusca

infra suturam cincta, lineis pallidioribus, siczac-

fonnibus, prope umbilicum saturatioribus, zonum indistinctam
formantibits, ornnta ; anfractus 5, rapide accrescentes ; spira
jjarva, pariim prominens ; umbilicus parvus, callo columellari
albido semiobteclus ; apertura semicircularis.
Alt. 9 millim., diatn. max. 9.
This species probably attains a larger size than the above dimenIt resembles N. alderi of Forbes in form, excepting
sions indicate.
that the tip of the spire is scarcely so pointed, but the style of
markings may be sufficiently different to distinguish it. Besides the
rich brown, more or less interrupted zone beneath the suture, and
the less distinct one around the umbilicus, the angles of the zigzag
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Natica (Polinices) porcellana, d'Orbigny.
Hab. Teneriffe, Madeira, Cape Verde Islands.
This species and N. uherina of the same author from

the West
Indies are very closely related, but the majority of specimens of the
latter have a differently formed callus.
The figure in Sagra's ' Hist.
Cuba' (pi, xvii. fig. 19) represents an umbilical callus very like that
of N. porcellana, but in most West-Indian specimens it has not got

such a central prominence at the termination of the umbilical ridge,
and consequently a less marked sinus above it.
All the specimens from St. Helena are much smaller than the type
figured by d'Orbigny (Webb & Berthelot's Hist. Nat. Canaries,
Moilusques, pi. vi. figs. 27, 28).

The umbilicus also in these specimens is unusually large, the
groove within it deep, and the curved ridge is rather sharp.
In the
specimen oi N. porcellana figured by Reeve (Conch. Icon. figs. 102
a, b) the umbilicus is much narrower and the callosity more
developed.
In the Museum Collection there are two specimens
from Goree, named N. loveni, Bunker, which undoubtedly belong to
this species, but at present I have not met with any description of
that species.
The operculum is thin, horny, and reddish. In iiis
list of St. Helena shells Jeffreys quotes iV. nitida, Donovan.
We
did. not receive this shell from Mr. Melliss
but it is possible it may
have been the present species, which is not unlike Donovan's figure.
;

Ianthina communis, Lamarck.
Hah. East and West

Atlantic.

This species appears in Jeffreys's list of Mr. Melliss's St. Helena
shells under the name of I.fracjilis.
The form and colour varies
considerably in the seven specimens from the shores of St. Helena.
Some are as depressed as /. carulcuta. Reeve (Conch. Icon. figs.
la, 7b), and similarly coloured, whilst others are much more
elevated, nearly as high in the spire as /. ajricana. Reeve, fig. 8 a,
b, and white above as in that species, which is also considered but a
variety of the present species by Sowerby (Thesaurus, v. p. .06).
I. bicolor. Lesson \ also described and figured from St. Helena
specimens, belongs to this species.

Ianthina globosa, Swainson.
Hah.

St.

Helena {Lesson).

This species is described and figured by Lesson, from examples
taken at St. Helena, under the name of /. prolovguta, Blainville
(vide

Voy. Coquille, Zool.
1

vol.

ii.

p. 36(j).

Zool. Voy. Coquille, vol.

ii.

p. 065.
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Ianthina exigua, Lamarck.

Hab. South

Atlantic
S. Australia" {Button).

;

"

New

Zealand,

New

South Wales, and

I have compared New-Zealand specimens in the Museum with
the one from St. Helena, and can discover no distinction.

Ianthina umbilicata, d'Orbigny.
Ianthina umbilicata, d'Orb. Sagra's Hist. Cuba, Alollusq. vol.
p. 85, Atlas, pi. XX. figs. 22, 23 (bad !)
vol. V. p. 414; Reeve, Con. Icon. figs.

saurus, pi. 444.

fig.

;

ii.

Voy. Amer. Merid.
Sowerby, The22 a, b
id.

;

22.

Testa parva, violacea, infra suturam albo anguste zonata, anguste
perforata ; anfractus 5, primi duo (nucleus) obliqui, pnrvi,
papilliformes, pellucidi, cceteri convexi, nitidi, ultimus in medio
obtuse anyulatus et sulcatus, incrementi lineis, in medio angttapertura mediocris, inferne anguste effusn
latis, sculptus ;
columella rectiuscula, paulo reflexa ; labrum profunde et acute
,•

incisum.
Alt. 9? milliin., diam. 8.
The British Museum received

many specimens of this species
from Mr, Nuttall in the year 1855, under the name of I. bifida^.
They were obtained at the Sandwich Islands. The shell figured by
Keeve under that name is altogether different, and seems to me but
Besides the lines of
a form of /. exigua, as suggested by Sowerby.
growth, which are perhaps a trifle coarser on the under surface than
upon the spire, there are indications of feeble spiral striae, chiefly
upon the base.
The figure given by d'Orbigny is not good, and does not accord
with his description. The labrum is described as acutely sinuated,
and the surface as smooth, or scarcely marked with faint lines of
growth, yet the figure depicts no sinuatiou, but represents rather
well-marked incremental striae. In d'Orbigny's South-American
shells are preserved three or four specimens of this species, marked
/. umbilicata in his own handwriting.
These certain!}' agree with
the single specimen from St. Helena and the large series from the
Sandwich Islands. The figure in Reeve's ' Conchologia represents
the form correctly, but does not show the deep labral notch.
D'Orbigny describes the colour as uniform deep blue, but his
specimens have the pale iufrasutural line as described above.
All the specimens of this species which I have examined are of
small size, none exceeding the dimensions above given.
'

Ianthina pallida, Harvey.
Hab. Ireland (Thompson) Straits of Magellan (Jeffreys).
The single St. Helena specimen, half an inch in length,
;

very closely with Forbes and Hanlev's figure (Brit. Moll.
figs.

agrees
pi. 69.

10, 11).

1 Blanford,
Geology and Zoology of Abyssinia,' p. 463, gives olf
coast of Arabia as a locality for this species.
'

tlie
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SCALARIA CONFUSA.
Scalaria turricula, Sowerby, partim, Thes. Conch, vol.

Hab. Catanuan,

i.

p. 92.

of Luzon, Philippines (C?<»jm^) ; Sandwich
Islands {Mus. Cuming); N.W. Austraha {Capt. Bechett in Brit.
Mus.).

Sowerby seems

name

;

me

to have included two species under the
one a distinctly striated shell with unequal
the other, which I now name S. confusa, being smooth and

S. turricula

varices

Isle

to

— the

with more regular riblets.
The true turricula is represented by
figure 88
in the
Thesaurus,' where the thick varix on the
penultimate whorl shows the spine or tooth-like projection at the
upper end, a feature not occurring in Sc. confusa. It is only the
thick riblets (former peristomes) which have the spine.
Thesaurus,' fig. 61, fairly represents the form of the present species, but
the colour is too red, the varices not fine enough, and the interstices
should be smooth and not spirally striated.
Fig. .59 in the ' Conch.
Icon.' also gives a coarse idea of this species.
The St. Helena
specimens have the lower half of the whorls hght brown, and the
upper half dirty white, with obHque faint brown blotches, and all the
riblets are white throughout.
In comparison with the three
specimens from N.W. Australia, those from St. Helena are a trifle
more suddenly tapering but as both exhibit the same glossy surface
similar colour, and varices, I feel convinced that they should be
considered as belonging to one and the same species.
'

'

'

;

Scalaria fragilis, Hanley.
Scalaria frayilis, Hanley, Conchologist's Book of Species, p. 63
(1842); Sowerby, Thesaurus, vol. i. p. 88, pi. xxxiii. figs. 64-66
(1844); id. Conch. Icon. pi. v. fig, 29.
Scalaria albida, d'Orbigny, Sagra's Hist. Cuba, Moll. vol. ii.
p. 17, pi. X. figs. 24, 2.5.

Hah.

St. Vincent's

and Cuba.

Of

the five St. Helena specimens, three are rather less slender
than the majority of West-Indian examples, but the two others have
Species oi Scalaria appear to vary in res[)ect
quite the same form.
of proportional dimensions.

The
that

it

work is not good, but I nevertheless believe
same species as that described by Sowerby.

figure in Hanley's

represents the

The

latter is, however, certainly identical with
proved by a comparison of the types.

Scalaria mellissi.

(Plate

XXIII.

fig.

<S.

albida of d'Orbigny,

13.)

Testa Sc. trevelyanae similis, sed paulo robustior, lamellisque
longitudinalibus simplicihus, superne haud subspinosis.
Longit. 14 millim., diajn. 4^,
The shells here desciibed were collected by Mr. Melliss, and
appear in his list under the name of S. modesta of 0. B. Adams.
1 I retain this as the type because in both of his diagnoses the author
refers
to the minute spiral striation.
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species has, however, rather stronger ribs

[^pr-

and

^J

distinct spiral

once separate it from the present species.
S. mellissi is of a livid colour, and glossy between the white
ribs, which are thirteen or fourteen in number, and are very like
those of S. trevelyance, but have not the short projection near the
upper end. It may be described as a stumpier species than that
shell, the spire being less slender.
striae,

which

at

SCALARIA SANCT^-HELEN^.

(Plate

XXIII.

fig.

14.)

Testa parva, albida, turrita, gracilis, imperforata ; anfr actus 8-9,
primi 3-4 IcEvic/ati, nitentes, convexi, pellucidi, cceteri convexi,
contigui, lamellis numerosis, {in anfr. ult. 26-28) tenuissimis,
paulo obliquis, instructi ; apertura subcircularis, in/erne obscure
effusa.

Longit. Ah millim., diam. Ig.
The number of whorls, and their steady enlargement, incline me
It
to believe that this species does not attain a much larger size.
seems to approach S. pulcliella, Bivona, but the riblets are finer and

the whorls not quite so high,

ScALARIA COMMODA.

(Plate

XXIII.

fig.

15.)

Testa parva, angusta, elongata, albida, imp erfor at a ; anfractns
9, sutura undulata sejuncti, primi tres convexi, nitidi, rufescateri convexi, costis crassis circa 11, leviter obliquis,

centes,

lirisque tenuibus, pluribus, cancellati, incrementi lineis minutis-

sime decussati ; anfr. ultimus lira crassa inferyie cinctus
apertura ovato-circularis, superne quam basi angustior labrum
;

valde incrassatum.
Iiongit, 5 millim., diam. 1|.
This minute species is well characterized by its reddish apex, the
strong ribs extended upward, so as to form a wavy sutural line, and
the spiral lirse, producing a cancellated appearance.

ScALARiA ATOMus.

(Plate

XXIII.

fig.

16.)

Testa minima, brevis, anguste umbilicata, alba; anfractus 4|,
perconvexi, sutura profunda sejuncti, primus lavis, ceeleri costis
tenuibus circiter 18 instructi; apertura oblique ovata, basi
paulo subeffusa ; peo'istoma in exemplis adultis continuum,

margine columellari subreflexo.
Longit. 1^ millim., diam. 1.
The shells here described, although so small, appear to be fullgrown ; such may not, however, be the case.

ScALARIA MTJLTISTRIATA, Say

?

Amer. Conch, pi. 27 Sowerby, Thes. Conch,
woodcut; Gould, Invert. Mass. 1870, p. 313, cut.

S. multistriota. Say,
vol.

i.

p. 108,

W.

;

Indies, Mediterranean.

Hub. U.

States,

A

specimen from

single

Islands, in the
are

a trifle

St.

Helena and one from the Canary

Museum, apparently belong

narrower

in the

to this species.

They

body-whorl than the above-cited figures.
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Obeliscus dolabratus (Linne).
Ilab. West Indies Cut)a, Guadeloupe, and St. Lucia {d' Orbiffni/) ;
Island of Annabon, West Africa (Z>Mrt/fe/-)
Red Sea; Indian and
Pacific Oceans.
Several specimens were dredged in shallow water, 5-20 fathoms,
off the north of the island, and this I believe is the only record of
the appearance of this species on the eastern side of the Atlantic
with the exception of Annabon Island mentioned above.
;

;

Obeliscus sanct^-helen.*.

(Plate

XXIII.

fig.

17.)

Testa elongnta, subpellucido-alba, linea flavescente interdum cincta,
nitida, perforata; anfractustiormales 7, conve.viusculi, suturu
mediocriter profunda separati ; nucleus conve.cus, involutus
apertura inverse subauri/ormis ; columella recta, supra umbilicum rejlexa, superne plica valida instructa.
Lomjit. 67 tnillim., diam. 2g.
This species is characterized by being perforated, by its convexish
smooth whorls, and tlie distinct twist or plait on the upper part of
the columella.
In most of the specimens at hand the slender
coloured line which revolves round the middle of the body-whorl and
up the spire, just above the suture, is very faint, but in a few fresher

specimens it is much more distinct.
Some examples which have
the lip hroken away, thus permitting a further view within the
aperture, exhibit two very fine spiral plaits or lirae on the columella,
below the uppermost stouter one.
It becomes therefore a link, as it
were, between the typical species of Obeliscus with three distinct
folds on the columella, and Syrnola with only one, agreeing with the
latter genus in general form and style of ornamentation.

Obeliscus (Syrnola) pumilio.

(Plate

XXII.

fig. 3.)

Testa elongata, gracilis, nitida, alba, lineis paucis spiralibus
pellucidls ornata, lineaque unica rufescenti cincta ; anfractus 8-!),
leviter convexi, lente accrescentes, sufura simpUci paulo oblifpte
sejuncti ; nucleus globosus, pellucidus, obliquus, sinistrorsus ;
apertura inverse subauri/ormis, basi vix effusa ; columella paulo
rejlexa, superne plicnta, inferne arcuata.
Lomjit. 65 millim., diam. I5.

This species

at first sight looks like a miniature of

<S.

cinctella,

A.

Adams, from the Korea Straits.
It is, however, proportionally
more slender, the aperture is longer, and is ornamented with a few
spiral pellucid zones.

Turbonilla haroldi.

(Plate

XXIII.

fig.

18.)

Testa elongato-oUonga, alba, superne leviter coarctata ; anfractus
G, planiusculi, turriti, sutura profunda sejuncti, ad marginent
superiorem incrassati, costis longitudinulibus suberectis, fere

aqualibus {in anfr. ult. circiter 16-18) instructi, in iuterstitiis
minute spiraliter striati ; apertura inverse suhauriformis,
superne acuminata ; peristoma continuum, margine columellari
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umbilicalem angustam semiobtegente

plica columellfB haud perspicua.
Longit. 2^ millim., diam.fere 1.
The fold or twist of the columella in this minute species
up and not conspicuously developed.

TuRBONiLLA AssiMiLANS.

(Plate

XXIII.

fig.

is

high

19.)

Testa elongata, gracilis, alia, nitida, suhpellucida ; anfractus
9-10, convexi, lente accrescentes, costis teimibus, ffracilibus,
{in anfr. penult, circiter 20) leviter obliquis, instructi, lirisque
spiralibus paucis circa 'partem inferiorem inter castas ornati
apex magnus, globosus ; anfr. ultimus costis basim versus
obsoletis ; apertura parva, suhovata ; columella leviter torta.
Longit. A\ millim., lat. 1.
TurboniUa acicularis, A. Adams, from the Philippine Islands,
and T. pusilla, C. B. Adams, from Jamaica, have very much the
same form as the present species. The latter, however, is rather
more slender, and has fewer riblets than T. assimilans, whilst the
former has flatter whorls and coarser costse.

TURBONILLA TRUNCATELLOIDES.

(Plate

XXIIT.

fig.

20.)

Testa elongata, solidiuscula, alba, linea flavescente circa medium
anfractuum ornata ; anfract. 7, primus (apex) pellucidus,
globosus, ceeteri leoissime convexi, sutura profunda sejuncti,
costis

longitudinalibus

15-16

crassis,

interstitiis

latioribus,

anfr. ultimus linea secunda flavescenti infra medium
cinctus ; apertura subpyriformis ; columella superne plicata ;
peristoma continuum, margine columellari leviter reflexo.
instructi

;

Longit. 4 millim., diam. Ig.
This species agrees in its general appearance with the section
Mormula, but has a rather more distinct fold than M. rissoina, the
type of this so-called genus,

TuRBONiLLA BRACHiA.

(Plate

XXIII.

fig.

21.)

Testa minima, irevis, turrita, pellucida, albida, nitida
4|, apicales

Iceves,

; anfractus
convexi, tres sequenfes convexiusculi, sutura

profunda paulo obliqua sejuncti, costis bene arcuatis circiter
20 (in anfr. ultimo inferne attenuatis) instructi, paulo infra
suturam, sulco inconsj)icuo, costas secanti, sculp)ti
apex
maximus, obtusus ; apertura ovalis, superne acuminata, longit.
;

totius 3 udcequans ; columella leviter reflexa, spiraliter torta,
labro callo tcnui juncta.
Longit. 1| millim., diam. J.
The short stumpy form, the very large obtuse apex, the much
curved ribs, and the deep suture are the principal distinguishing
features of this little species.

TuRBONiLLA (Dunkeria) eritima.

(Plate

XXIII.

fig.

22.)

Testa subulata, pellucida, vitrea, nitida ; anfractus normales C,
convexi, liris longitudinalibus mimerosis, arcuatis (in anfr.
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ultimo circiter 22, inferne ohsoletis) sulcisque duohus transversis,
circa partem inferiorem, instructi ; apex parvus,
fflobosus, involutus ; apertura irregulariter ovata, basi subeffusa

;

colujnella vise torta, leviter rejlexa.

Lotu/it. Smillim.,

apertura 1 loncja, \ lata.
diam.fere 1
Besides the two spiral sulci which encircle the lower part of the
whorls hetween the riblets, some microscopic spiral strise are
observable at the upper part, and also upon the base of the bodywhorl.
The little s;lassy nucleus is uncoiled and at a right angle to
the axis of the shell.
;

CiNGULiNA ciRciNATA, A. Adams.
Cingulina circinafa, A. Adams, Ann. & Mag. Nat. Hist. 1860,
414 Angas, Proc. Zool. Soc. 1867, p. 201.
JJab. North China, Japan, and Port Jackson.
Several small specimens of this S|)ecies were obtained at St.
Helena. After a very careful examination under a microscope, I
cannot detect any difference whereby they can be distinguished from

vol. vi. p.

;

form.

this eastern

The

sculpture consists of three sul)equal s|)iral
fine thread borders the suture.

and a very
convex and sinistral,

ridges on each whorl,

The nucleus

as in Mathilda, which I regard
is
The finest specimen from Japan which
subgenus of Cingulina.
has been examined is
12 millim. in length, and consists of
thirteen normal whorls, whilst the largest St. Helena example is
but had this sliell been
only 5 millim. long and has eight volutions
permitted to go on growing, it would, by the addition of .5 more
whorls, have attained a length fully as great as the Japanese example.
as a

;

CiNGULiNA (Mathilda) quadricarinata (Brocchi).
Hab. Mediterranean, Bay of Biscay, Madeira.
The distribution and references of this beautifnl species
by Jeffreys

in

report

his

Expedition (Proc. Zool. Soc. 1884, p. 364).
sculpture

"

are given

on the Mollusca of the 'Porcupine'

varies considerably,

and

He

observes that the

this has, of course, given rise to

"

including Eglisia macandrecB of A. Adams.
This latter species was described by H. (not A.) Adams ' and has
six spiral lirae and more numerous and more delicate longitudinal
Until further specimens are obtained which
raised lines of growth.
may connect the two forms I prefer to keep them separate.
The three specimens from St. Helena are small, the largest
several synonyms,

measuring 13| millim. in length. They appear to be a trifle more
specimens and that figured by Kobelt
slender than the Porcupine
(Jahrbiich. deutsch. Mai. Gesell. 1874, pi. xi. figs. 2, 2 a).
The
'

'

sculpture, however,

is

precisely similar.

question has been raised by Mr. Watson (' Challenger Gasteropoda, p. 499), whether the genus Mathilda is the same as CingtirLina of Adams but I cannot adopt the conclusion at which he arrives

The

'

;

namely,

*'

either to suppress
1

Cingulina altogether, or to retain

Proc. Zool. Soc. 1865, p. 753.

it
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merely as a subgenus of MatJiilda.''^
It nertainly either is or is not
the same
and presuming them to be identical, Cinguiina must be
retained, having been published five years previous to MatJiilda ;
but should it be considered that they differ sufficiently in sculpture
to be placed in different sections, Mathilda and not Cinguiina should
take subgeneric rank.
1 have this advantage over Mr. Watson in
knowing that the character of the apical whorls is the same in both,
as one of the specimens of Cinguiina circinala in the Museum still
;

nucleus.
sculpture of this species, the type of the genus, is certainly
very uidike that of most of the known species of Mutliilda, consisting
of strong spiral ridges, with only feeble lines of growth in the
interstices.
C. spina of Crosse and Fischer is very closely related,
but quite distinct.
Owing to the more cancellated surfaces of
retains

its

The

Mathilda,

it

may

be convenient at present to retain

it

as a section

or subgenus.

Odostomia glaphyra.

(Plate

XXIII.

fig.

23

)

Testa ovato-cylindracea, albo-pellucida ; unfructus 5—6, apiculis
convexus, involutus, catteri parum convexi, Icevigati, sufura
mediocriter projunda, vix obliqua, sejuncti, uUimus penult,
latitudine subcequans ;
apertiira parva, inverse auriformis,
longit. totiiis g subcequans ; columella plus minus leviter contorta, in exemplis aduUis callo tenui labro juncta.
Longit. 2\ millim., diam. 1.
Although under an ordinary lens this species appears to be smooth,
in fact finely spirally striated.
It is sufficiently pellucid to
allow of the columella being indistinctly visible up the spire, the
apex of which is large and obtuse.

it is

EuLiMA FUSCEscENs.

(Plate

XXIII.

fig.

24.)

Testa parva, acuminata, recta, pallide fuscescens, polita ; anfractus
octo, levissime convexi sutura sintplice vix obliqua sejuncti, ulllmus
ad medium magis convexus, mediocriter elongatus ; aperturu ovata.

superne acuminata ; perist. tenue, inferne leviter effusum, murgine columellari paulo rejiexo, superne callo tenui labro juncto.
Longit. 2| millim., lat. fere 1 ; apertura f longa, ^ lata.
This little species is peculiar on account of its colour, a rare feature
in this genus, and its short erect form.

EuLiMA ATLANTiCA.

is

(Plate

XXIII.

fig.

25.)

Testa nivea, elongata, aut recta aut superne plus minus dextrorsum
vel sinistrorsum curvata ; anfractus \\-\l, fere pluni, sutura
levi sejuncti ; ultimus in medio curvatus, subbrevis ; apertura
parva, ovata, superne acuminata ; columella paulo incrassata,
refexa, labro callo tenui juncta ; labrum in medio prominens,
prope suturam haud profunde sinuatum.
Longit. 7g 7nillim., diam. 2; apertura 2 longa, 1 lata.
This species has a less slender spire than JS". intermedia, Cantraine,
of a shorter and stumpier growth, and the reflection of the coin-
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very like E. ackulata. Pease, of whieh
a synonym.
It differs iu the following
respects
the lip is more sinuated above and more prominently
curved below, the spire is rather less acutely produced, and the
semipellucid zone beneath the suture is not so broad in proportion
to the rest of the whorl beneath.
different.

is

It

E. retrorsa, Sowerby,
:

—

is

is

EULIMA SUBCONICA.
Eulima conica, Sowerby (non C. B. Adams), Conch. Icon. fig. 44.
Both the figure and the description of this species are misleadino-,
for Mr. Sowerby was careless, especially when engaged with small
forms.
He describes the last whorl as " angulated," and a decided
angle is depicted in his figure.
The type has a much less pronounced
angulation
the specimens from St. Helena are more like the figure,
but still not quite so bulging at the periphery.
The apical portion
of the spire is sometimes straight, occasionally curves to the left, or,
as in the type, turns to the right, not as drawn by Sowerby, who
has reversed the direction.
The aperture is neither " rather square " nor " acuminated beneath."
It should have been described as obluiuelij ocul and a trifie more
acuminate above than below. The columella is not "rather tortuous,"
but slightly curved and reflexed over the umbilical region.
Mr.
Sowerby apparently drew a bad figure and then based his description
;

upon it.
There are

thirteen whorls in the type, which is four and a half
millimetres long.
They are separated by a distinct suture, and the
semipellucid margin, beneath it, occupies a little less than one-third
of the whorl.
Tlie few uppermost are a trifle convex, the rest almost,

but not quite,

flat.

The name

conica was already in use for a Jamaican species of this
genus, described by C. B. Adams in his ' Contributions to Couchology,'
p. 110. IJis diagnosis applies yery closely to the St. Helena specimens;
but, as I have not a specimen of this species for comparison, I, for the
present, prefer to consider them a distinct, but closely allied form, on

which account

I

have proposed the name subconica.

Eulima germana.

(Plate

XXIII.

fig.

26.)

Testa minima, nitida, pellucida, plus minus leviter arcuata ; anfraclus 9, planiusculi, sutura distincta vix obliqua discreti
apertura ovata, superne acuminata, longit. totius | subcequans ;
labrumprominens, arcuatum ; columella obliqua, curvata, antice
incrassata.

Longit. 2|, diam. 1 millim.
Of this very little species, two specimens were obtained by Capt.
Turton, one somewhat more curved than the other.
This same
specimen also exhibits a continuous series of varices upon the ri"-ht
side.
The pellucid zone beneath the suture in the penultimate whorl
is about half as broad as the space between it and the top of the
body-whorl.
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[Apr.

(Plate

XXI.

fig.

1,

18.)

Testa minuta, subulate, pellucida, punctis fuscis irregulariter
notata, nitida ; spira acuminata, apice mediocriter acuto, convoluto ; anfractus 9, tres apicales convexi,ceeteri subplani, elongati, sutura obliqua sejuncti ; apertura elongata, ovatu, superne
anguste acuminata, longit. totius 5 paulo supernns ; columella
obliqua, leviter incrassata at reflexa.
Longit. 2| millim., diam. | ; apertura | longa, \ lata.
This minute shining little species is remarkable for the minute
brownish scattered dots, which do not appear to be arranged in

regular series.

Amaurella canaliculata.
Testa parva,
convexi,

(Plate

XXIII.

fig.

27.)

tenuis, hijalina, umbilicata, ovato-turrita

ad sutur am profunda canaliculati,

leaves

;

;

anfr. 7,

apertura ovata,

longit. totius 3 (equans ; peristoma tenue, murgine columellari leviter dilatato, inferneque suheffuso.
Longit. 3 millim., diam. If.
This remarkable shell has the first three or four whorls narrow in
proportion to the others, so that the spire has a suddenly contracted
appearance towards the top. The umbilicated base, smooth surface,
and channelled suture well distin^^uish this species. In describing
the genus Amaurella, Adams states incorrectly that it is " imperforata,"

paulo obliqua,

for the typical

species A. japonica

is

distinctly perforate, although

more narrowly than that now described.

CioNiscus TjNicus (Moutagu).
Hab. British Islands, west coasts of France, and some parts of
the Mediterranean.
The three specimens of this beautiful shell from St. Helena have
the whorls the least trifle shorter than British specimens with which
they have been compared, but agree in all other respects.
AcLis angulata.

(Plate

XXIII.

fig.

28.)

Testa minuta, elongata, turrita, alba ; anfr. 6, primi duo magni,
convexi, Iceves, cceteri superne oblique declives, in medio acute
carinato-angulati, infra unguium contracti, lineis incrementi
elevatis, confertissimis, regularibus, sculpti ; anfr.
ultimus ad peripheriam obtusissime rotunda angulatus ; apertura
obliqua, irregulariter ovata ; peristoma continuum, haud incras-

conspicuis,

satum, supra unguium, prope suturam, leviter sinuatum.
Longit. 2 millim., diam. |.
This little species is remarkable for its angular whorls, the regular
close-set raised lines of growth, and large apex.

AcLis siMiLLiMA.

(Plate

XXIII.

fig.

29.)

Testa minuta, gracilis, alba, nitida, pellucida; anfractus normales 7,
convexiusculi, sutura obliqua profunde sejuncti ; iiucleus magnus,
convolutus, elevatus ; apertura lata, inverse subauriformis ;
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peristoma fere continuutn, margine columellari paulo prominente,
superne toi-to.
Longit. 2i millim., diam. g.
This minute species is very like A. nitidissima of Montagu, but
has decidedly less convex whorls, the aperture is broader, and the
columellar twist different.
The heterostrophe apical coil is also very
similar in both forms.

AcLis DiDYMA.

(Plate

XXIII.

fig.

30.)

Testa minuta, turrita, albida, imperforata ; anfractus 6, supremus
liEvis, convexus, obtusus, cceteri superne declives, subexcavati,
dein obtuse angulati, inferne planiusculi, longitudinaliter striati,
ad angulum subplicati ; apertura parva, ovata, longit. totius
\ adcequans ; columella levissime rejlexa, superne subtorla.
Longit. 2j millim., diam. |.
Owing to the large size of the nuclear whorl, this species has very
gently converging outlines.
The columella does not unite above
with the outer lip, but appears to be slightly spirally intorted.

Solarium placentale, Hinds,
Hah. Bay of Magdalena,

var.

Off Barbados in deep
water (Dall for S. jjeracutum).
Three specimens in excellent condition, one alive with the operculum, were dredged by Capt. Turton. This is anotlier insrance of
remarkable distribution in this genus. After a careful study and
comparison of these examples with the types of S. placentale, and
Mr. Ball's description and figures of S. peracutum ^ although slight
differences are noticeable, I can but regard all of them as forms of
one and the same species. The St. Helena specimens are a little
paler in colour than the type
the periphery is perhaps very slightly
more acute, as is the case with S. peracutum the crenulations bordering the umbilicus finer, and the spiral sculpture, more especially
on the upper surfaces, is rather more inclined to be granular.
California.

;

;

The operculum consists of sis whorls, which rapidly increase from
a central nucleus, and, on the external surface, have the outer margin
elevated, forming a sutural keel and thus giving them a concave
aspect.
The inner surface is glossy and furnished with a strong
whitish central elevated process, from which a conspicuous curved
ridge arises, forming rather more than a semicircle.
The figure of S. placentale in the ' Conchologia Iconica ' is a mere
caricature, being both out of

sculpture.

The

drawing and exaggerated in colour and
' Voyage
of the Sulphur
(pi. xiv.

figures in the

'

are good and of the natural size.
acuteness of the peripherial keel is variable, for, in a second
specimen of the typical form, received by the British Museum from
Sir E. Belcher, it is sharper and flatter above.
figs. 5, 6)

The

Solarium ordinarium.

(Plate

XXI.

figs.

17-17

5.)

Testa orbiculo-conoidea, depressa, mediocriter umbilicata, albida
1

Bull.

Mus. Comp. Zool. Harvard,

vol. xviii. p. 275, pi. xxxiii. figs. 2, 5.
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vel Hhtceo tincfa, rufo punctata ; anfractus 5, vix convexiusculi,
liris quinque, oblique granosis cincti, ultimus ad peripheruim
acute angulatus, plerumque lilaceus, concentrice sulcatus et cingu-

umbilicum maximo, for titer crenato, cceteris
quoque plus mi7ius crenulatis vel subquadrate granulatis ; upertura trapeziformis, ad columellam bicanaliculata.
Diam. max. 13 millim., alt. 6 J.
The lirse on the upper surface, which do not vary inuch in size,
are cut across by deep obhque hnes of growth, so that the granules
have an oblique appearance. Those on the ridges of the under
surface are squarer, as tiie incremental striae are radiating.
The granules on the stout lira bordering the umbilicus are much
the coarsest, those on the other ridges becoming finer the more
remote they are from the centre.
This species has less convex whorls than S. granulatuin, Lamarck,
from the West Indies, not such a deep suture, and considerably
finer granulation.
It seems to be larger than the Mediterranean
S. moniliferum, Bronn \ to have a different kind of granules, and the
aperture is distinctly channelled both at the lower and upper end of
latus, cingulo circa

the columella.

Solarium hybridum,

Linne.

Hub. China Sea, Philippine and Malacca Islands, Java, Ceylon,
Moreton Bay, Queensland, and New South Wales.
In separating the Mediterranean from the Australian form of
luteum under the name of S. conulus, Weinkauff ' appears to
The same
have been mainly influenced by difference of locality.
might be done in the present instance, for this is, I believe, the first
Only two small
record of S. hybridum from the Atlantic Ocean.
but these undoubtedly belong to this
specimens are in the collection
^'.

;

species, possessing all the characters of colouring

and sculptuie met

with in eastern examples.

Solarium archit^,

Costa.

Hab. Throughout the Mediterranean and

in the Atlantic, ofT the

coast of France and Portugal.

This well-known Mediterranean species has not been previously
recorded from so southern a locality as St. Helena. I have carefully
examined the type of S. soverbii, Hanley, and agree, with Monterosato^ and Jeffreys*, in considering it the same as this species.

CypR^A lurida,

Linne.

This species, which occurs in the Mediterranean, at the Azores,
the Canary and Cape Verde Islands, and on the African coast, as far
as Guinea, has not been met with further south than St. Helei.a.
It has also been recorded from i\.scension Island by Lister, and was
obtained there by Dr. Conry.
Dunker has quoted it from Annabon
Island.
'

3

Mouterosato, Notizie Solarii Mecliterr.
Condi. Miltelmoer. vol. ii. p. 261.
Nulizie Sularii Mediter. p. 11.

p. 5.
•'

Proc. Zool. Soc. 1885, p. yO.
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Cypr^a spurca,
The

it

The

others).

is

similar to that of the preceding,

West Indies (d'Orbign}' and
from Mr. Melliss, and named
merely a small specimen of C. spurca.

also occurs at the

single shell received

C. turdus by Jeffreys,

is

LiTTORiNA MiLiARis, Quoy and Gaitnard
Hub. Ascension Island (Q. & G.)
in Uritish
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Linne.

distribution of this S})ecies

excepting that

HELENA.

ST.

;

also

(var.).

R. Trimen and Dr. Conry

Museum.

The specimens from St. Helena do not agree exactly with tliose
from Ascension. In them the last whorl is rather less ventricose
the aperthe spire longer, and consequently more acutely conical
ture is a trifle more effuse at the base, and the tuberculation much
indeed, in some instances, the surface is all but
less pronounced
smooth.
Jeffreys and Melliss have classed the St. Helena forms
under the name of L. striata. King, but, in my opinion, they are
In connexion with
certainly more closely related to L. miliaris.
this species I would observe that L. granularis. Gray, and L. nodosa,
Reeve (not of Gray), are synonymous. Some remarks by Watson
(Voy. Challenger,' Rep. Gasteropoda, p. 57G) and Lischke (Japan.
Meeres-Conch. ii. p. 70) have been given concerning the synonymy
After a very careful comparison of Gray's much
of L. ffranularis.
worn type with specimens of L. miliaris from Ascension, I feel convinced of their identity ; but I rather incline with Lischke to hold
Bunker's L. exigua, from Japan, as distinct from L. granularis. Gray,
with which it is united by Watson.
It is not surprising that Lischke should consider Reeve's L. granularis a distinct species from Gray's, seeing that the latter author's
type is in such worn condition, so that neither the colour nor sculpture
could be accurately described and, moreover, it was from an un;

;

'

;

known
The

locality.

very young specimens from St. Helena have quite a different
aspect from the adult Ascension examples, having an angular bodywhorl and an effuse columella at the base still, in a large series of
different ages, the transitions or links are observable.
;

LiTTORiNA heleNjE,

Melliss.

(Plate

XXI.

fig.

19.)

Littorina helencE, MeUiss's St. Helena, p. 125.

Testa parva, trochiformis, fusco-nigra, inferne regionem versus
umbilici pallidior
linearibus
striisque

;

spira elevata, conica, acuta, lateribus recti-

avfr. 8, jjlani, seriebus grajiulorum triluis ornati,
intercalatis paucis sculpti ; anfr. idiimus subacute
;

ad anyulum

tuberculorum dvplici instruclus,
tenuibus cinctus ; apertura ^jr/?'t'«,
rotunde quadrata, longit. totius -jL adcequans, intus saturate
castanea, linea basali albida intert'ujjia ; columella pallida,
inferne castanea et subacicminate effusa.
angulatus,

inferne

liris

serie

concentricis

Longit. 9 millim., diam.fere 6.

Among

the shells presented to the British

Museum by Mr.

Melliss
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no such species as L. helence occurs, uor is it enumerated by Jeffreys
Anuals and Magazine of Natural History.' AH
in the list in the
he says concerning it is that it is " a small periwinkle, found abundantly alive and sticking to the rocks all round the sea coast at and
above high-water mark."
I am inclined to believe that the shells which I have associated
with L. miliaris are the more common species but as that was the
only species of this genus received from Mr. ]\Ielliss, I have concluded that his L. helence must be the little conical form described
'

;

above.

remarkable for

It is

its

elevated, straight-sided, conical spire, small

The pale zone on the base is
aperture, and angular body-whorl.
situated about the middle, so that a small central portion is left of a
brown colour. The tubercles on the spire are not closely packed,
but are often separated by spaces wider than themselves.
rich

Modulus modulus,
Hub. West Indies

var.

generall}'

;

Florida for var. j^onrfcrna.

Helena specimens most closely approach that form of this
None of
species which has been named M. fioridanus by Conrad.
them, however, are nearly so large as his figure (xlmer. Journ. Conch,
The radiating ribs are less numerous and not
vol. V. pi. xii. fig. 6).
so regular ; the spotting on the basal ribs, which are finer, is less
distinct, and the concentric furrow near the middle of the base,
which is more conspicuous than the rest, is rather more noticeable.
The considerable variation among the specimens from St. Helena
has induced me to regard them as variations of this American species
Had they, on the contrary, been
rather than as a distinct species.
constant in their characters, I believe enough differences might be

The

St.

indicated to entitle

them

to specific rank.

Planaxis lineatus (Da Costa).
Hah. West Indies, St. Vincent's, Jamaica,

St.

Thomas,

St. John's,

Martin.
All the specimens from St. Helena are dead shells, and faded, but
seem to belong to this species. It was also obtained at Ascension
A very similar species, PI. hermannseni,
Island by Dr. Conry.
Dunker, occurs on the West-African coast at Beuguela.

St.

Planaxis eboreus. Smith.
Hab. St- Thomas and St. Vincent.
The two specimens from St. Helena agree

in all respects with

West-Indian examples.

The

colouring of the figure of this species (Conch. Icon. vol.
In the copy of the work before
33) is simply absurd.
the entire shell is of a lemon-yellow tint, varied with a few spiral
All this is imaginary, as the colour is pure white, with
lines.
exception of the brownish apex and the dots on the edge of
pi. V. fig.

labrum.

xx.

me
red
the
the
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Lacuna pumilio.

(Plate

XXIII.

ST.

fig.

HELENA.

285

31.)

Testa minuta, albida, late umbilicata, siihglobosa, incrementi lineis
obliquis striata, aliis spiralibus obsoletis subcancellata ; anfractus tres, convexi, ultimus supra tabulatus et subanr/ulatus,
in/erne carinis duabus cinctus ; apertura irregulariter ovata,
magna, lomjit. totius | adcetpians ; columella fere rcctilinearis,
anguste rejlexa, inferne producta, carince umbilicum circumdanti
juncta.
Longit. 1| millim., diam. 1|.
Although so small, this does not look like a young shell. Of the
two keels on the base of the body-whorl, that bordering the umbilicus
is the more conspicuous, and unites with the lower extremity of the
the other runs into the base of the aperture, a little
columella
farther off, and the space between is somewhat flat.
;

FossARus AMBiGuus (Linue).
Hab. Many parts of the Mediterranean, the coast of Morocco,
Cape Verde Islands and Senegal, Madeira and the Canary Islands.

The specimens from

St.

Helena, which I believe belong to this

Some closely
great variation in form.
resemble Adanson's figure (Senegal, pi. 13. fig. 1), but are rather
more widely umbilicated. The majority, however, have the spire
scarcely elevated above the body-whorl, the mouth large, and the

species,

present a very

umbilicus very open, so that, in many cases, the body-whorl is
detached from the preceding for a short distance.
The spiral keels, also, are very variable in number and thickness,
but all specimens exhibit very much the same kind, of fine spiral
I see no reason for separating
striae upon and between the ridges.
F. cumingii of A. Adams from this species and F. bicarinatus of
the same author may also be an extreme form of it.
;

PossARUs (Couthouyia) dentifer.

XXIII. fig. 32.)
haud nitens ; anfractus

(Plate

Testa parva, alba, minute rimata, solida,

5-6, apicalis globosus, involutus, cceteri convexi, superne obsolete
angulati, lineis incrementi rugosis obliquis striati ; anfr. ultimus magnus, globosus, liris spiralibus distantibus paucis (circiter
sex) cinctus ; apertura subcircularis, longit. totius | adcequans ;
labrum tenue, superne haud sinuatum ; columella arcuata,
callosa,

infra

medium

transverse plicata,

infra plicam

late

excavata.
Longit. 2 millim., diam. max. 1|.
The general character of this shell seems to refer it to this genus,
but it differs from other species in having a columellar denticle.
The genus Plicifer of H. Adams (Proc. Zool. Soc. 1868, p. 293)
was founded for a small white shell with a somewhat similar tooth
P. nevilli, however, has a posterior siuus to
or fold on the pillar.

the labrum, and differs in other respects from the present species.

FossARUs (Couthouyia) l^^viusculus.

(Plate

XXIII.

fig.

33.)

Testa parva, anguste umbilicata, ovata, superne acuminata, alba,

Proc. Zool.

Soc— 1890,

No. XX.
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conceA, microscopice sjuralifer striafi,
ouata, supenie paitlo
; apertura
totliis §
subcequaiis ; peristoma tenue,

sejiincti

acuminata, longit.
continuum, 'margine columellari nngunte reflexo.
Longit. Sj miUim., diam. 1|.

The spiral

comUnder a simj)le lens the surface appears smooth.
Coitthouyia plicifera, A. Adams, has the aperture more distinctly
striae

are so fine that they can only be seen under a

pound microscope.
channelled
margin.

anteriorly,

and the

UiALA FuscoPicTA.

(Plate

umbilicus

XXI.

tig.

defined

by

a

carinate

20.)

Testa minuta, imperforata, conica, tenuis, uite/is, albo-pellucida,
strigisfuscis longitudinalihus, et zona interrupta lactea ad
peripheriam picta ; anfvactus 5, fix convcxiusculi, primi duo
spiraliter temiiter striati, cceteri Iceces, ultimus in medio
rotunde angulatus ; apertura mcdiocriter tnagna, longitudinis
totius h fix cequans ; lalrum tenue j columella recti iiscula,
leviter obliquu, antice suheffusa.

diam. Ig.
has the surface smooth, with the exception
Tiie
of the first two whorls, which are finely spirally striated.
upper extremities of the brown stripes do not extend quite to the
suture, and on the body-whorl pass betweeu the opaque-white row of
Longit. 2|
This pretty

inilliin.,

little shell

dots at the perij)hery.

lilSSOINA MELLISSI.

(Flatc

XXIII.

fig.

34.)

anfractus sex, supremi
duo convex iusculi, spiraliter striati, cceteris superne tabulati
et rotunde angulati, costis validis circiter 11 (/« anfr.
ultimo ad basim continuis) instructi, striisque s^nralibus
fenuissimis sculpt i ; apertura oblique ovata ; labrum incrassatum, dujilex, superne subsinuatum ; margo columellaris
callo refiexo, superne labro juncto, indutus.

Testa ocuto-turrita, alba, soUdiuscula

;

millim., diam. Ih
Longit.
This is a strongly costate species, with very fine transverse striae
on and between the ribs. The outer basal margin of the aperture
Las a double lip, and the ribs are more or less regularly continuous
'.i

up the

spire.

RissoiNA TURTOM.

(Plate

XXIII.

tig.

35.)

Testa gracilis, turrita, alba; anfractus 6-7, convexi, sutura
obliqua sejuncti, primi duo spiraliter lirati, cceteri costis
longitudinalibus 10-12 tenuibus, oblique curvatis, instructi,
transversiin inter castas tenuissinie striati ; apertura obliqua,
parca, longit. totius g vix cequans, ad basim late effusa ; labrum
mediocriter incrassatum, intus longitudinaliter striatum;
columella obliqua, paruin arcuata.
Longit. 3 inillim., diam. 1.
The spiral lirae upon the apical whorls are |)eculiar, and the aj»ex
itsell is large in proportion to the size of the shell.
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RissoiNA DECiPiENS.

(Plate

ST.

XXIII.

HELENA.

fig.
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36.;

Testa R. bryerise sljiiillima, sed anfr. ultimo inferne transversim
striuto, tit apertura antice dlstincte subcanaliculafa differt.
Lonr/it. 4-1 millim., diam. \\.
This species, unless critically examined, might easily be taken
for P. bryeria.
It differs i:i having spiral strise around the lower
part of the body-whorl, and the aperture is produced in front into a
decided oblique sinus or channel, giving a longer appearance to the
mouth.
Three specimens of this species were presented to the
Museum by E. W. Alexander, Esq., in 18.57.

RissoiNA BRYERIA (Montagu).
Turbo bryerius, Montagu, Test.

Brit.

vol.

ii.

p.

.Sl.S,

pi.

1.5.

tig. 8.

Rissoina bryeria, Schwartz v. ^lohreustern, Denksclir. k. Akad.
Wissensch. Wien, 1861, vol. xix. p. 139, pi. v. fig. 36.

This is a common West-Indian species, and is also said by
Schwartz vou Mohreustern to occur at the Mauritius.
The two
specimens from St. Helena are intermediate in size between average
examples of this species and R. chesiieli, and one of them exhibits a
indication of the labral tooth of the latter species {vide
Schwartz, I. c. fig. 39).
No mention of this denticle is made by Michaud, the author of
the species
but in the figure given by Schwartz von Mohrenstern,
taken from a specimen furnished him by Michaud, it is clearly
depicted.
This feature and its smaller size alone separate it from
R. bryeria, and I am inclined, from an exaniiuation of a large series
of specimens, to believe that neither of these characters are at all
reliable, for a perfect gradation in size and in tlie development of the
tooth is observable.
I am therefore of opinion that both forms
should be regarded in the light of variations of one and the same
distinct

;

species.

Rissoina congenita.
Testa R. bryerise

(Plate

XXIII.

fig.

37-)

sed minor, vostis tenuioribus, inagis
inter castas transversim striata; labrum

siiiiilis,

obliq^uis instructa,

minus incrassatum.
Longit. 3§ millim., diam. Ij.
The ribs are sharper and more oblique than in R. bryeria or the
variety

chesneli.

The

is very fine,
and chiefly
however, the shells were in very
would doubtless pass over the ribs also.

spiral

apparent between the costse
fresh condition,

it

Rissoina helen^.

;

(Plate

striation

if,

XXIII.

fig.

38.)

Testa parvu, albidu, sub^jellucida, ovato-turrita, ; anfractus G,
duo su^iremi latvigafi, percoavexi, cteteri mediocriter convexi,
sutura profunda sejuucti, costis obU<^iue curoatis I0-I6 /»structi, imdiciue minute spiraliter striati; apex pevuliaris,
magnus ; apertura oblifiua, subpyriformis, longit. totius \ sub~
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columella hasi incrassata producta

;

labrum incras-

Lonrjit. 2| millim., diam. 1.
of this species is verj' peculiar, being large, smooth,
soinewhat uncoiled.

The apex

RissoA CALA.
Testa

(Plate

XXI.

fig.

1,

and

21.)

ovato-piiramidalis, niiida, mediocrUer tennis, albida,
-vel strir/is
longltudiiialibus undulatis irreffidciribus

lineis

aiifractus G, levifer convexi,lcevii/ati ; apex suhacutus,
sj}iralifer tenuissime striatits ; anfract. ultimus ad basini
albiis, hand tarieyatus, in medio obsolete rotunde subangulatus
upertura rotundata, intus albida; columella fitsco tincta;

2)icta

;

labrum fenue, album,
Longit. 3 millim., diam. 1|.
The brownish markings are irregular in shape and direction, and
give most of the specimens the appearance of being mottled with
brown and white. Some examj)les, however, which have only a
brownish zone round the middle of the body-whorl, bear considerable resemblance to Barleeia rubra, ISIoutagu.
That species has
not the same spiral striation on the upper volutions.

RissoA EPHAMiLLA.

(Plate

XXI.

fig.

22.)

Testa ovato-pyramidalis, Icevigata, albida, infra suturam opacoalbo et rufo-fusco inaculata ; anfract. 6, vix convexi, ultimus
ad basim lineis radiantibus fuscis ornatus ; apertnra rotundata, longit. totius g subcequans; columella fusco-purpureo
tincta ; lahrum vix incrassatuin.
Longit. 4 millim., diam. 2.
This species must not be confused with 11. cala. It is a little
larger, somewhat more solid, has rather less convex whorls, and is
not coloured in the same way.
Both have the columella stained
with a brown or purplish-brown colour, and united to the outer lip
above b}' a thin callus.
llissoA GLYPTA.

(Plate

XXIII.

fig.

39.)

Testa ovato-pyramidalis, alba vel rufescens, imperforata, nitida ;
anfractus 6, apicales l(Eves, convexi, cceteri superne declives,
interdum jxiulo excavati, in medio atit obtuse vel subacute
angulati, infra unguium contracti, liris spiralibus tenuibus
cincii, interdum ad unguium p>lus minus lonqitudinaliter
plicati ; apertura rotunde ovata, longit. totius g adaquans
2)eristoma continuum, margine basalt subeffuso, columellari

anguste reflexo.
Longit. 3g millim., diam. Ig.
In some specimens the walls are
others,

and

development.

the

longitudinal

much more

plicae

vary

also

angular than in
very much in
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Testa ovata, umlilicata, alho-2')eUucida, intida ; anfraclus 4,
sutura profunda discreti, convexi, duo supremi leevis, cceteri
striis spiralihus teniiissimis sculpti, uUimus majnus, subglohosiis ; umhillcus falciformis, in medio lira fenuissima
instructus ; apertura rotunde ovata, superne acuminata,
longit. totius h, cequans ; peristoma contimmm, vix incrassatum, ad hasim columellce subeffusum vel indistincte subcanalicnlatum.
Longit. 1§ millim., diam. 1.
This is more widely umbilicated than R. soluta, Philippi, is more
regularly spirally striated, has a slight indication of a sinus at the
base of the cohmiella, and also differs in other particulars.

RissoA AGAPETA.

(Plate

XXI.

fig.

23.)

Testa ovata, imperforata, nitida, suhpeUucida, lineis spiralihus
fuscis interrnptis ornata ; anfractus 5, convexi, duo supremi
mimitissime suhpunctati, cceteri spiralifer sulcati, sutura
profunda sejuncti ; apertura ovata, superne leviter acuminata,
lonqit. totius h Jiaud aqtians ; peristoma tenue, margine
columellari amjuste reflexo, superne labro callo tenui juncto.
Longit. If millim., diam. fere 1.
The microscopic sculpture of the apical whorls has a very pretty
shagreened appearance. The spiral sulci are about five in number
on the penultimate volution, and twelve on the last. The uninterR. derupted brown lines fall on the ridges between the grooves.
picta, Manzoni, from Madeira, is an allied but larger form.

RissoA COMPSA.

(Plate

XXIII.

fig.

41.)

parum

nitida, albida vel dilute fusTesta ovata, inperforata,
cescens ; anfractus^i, convexi, sutura profunda discreti, sulcis
spiralibus fortihus {in anfr. penult, circiter 5, in ultimo ad

12) sculpti ; apertura rotunde ovata, siiperne leviter acuminata,
longit. totius J- Tiaud cequans ; peristoma continuum, vix incrassatuni, ad hasim obsolete expccnsum.
Longit. 2 millim., diam. 1.
When placed side by side, this species is seen to be a trifle larger
It also
than R. agapeta, and a little smaller than R. depicta.
differs from both in colour, and is more strongly grooved than
either.

RissoA WALLiCHi.

(Plate

XXI.

fig.

24.)

Testa ovata, solida, alba, interdum zona rufa cincta, imperforata ;
anfractus 5-6, primi duo sp/iraliter tenuiter slriatl, cceteri planiuscidi, carinis volve.ntihus prominentihus {in anfr. superiorihus
trihts, in ultimo 7-8) instructi,sxitur a profunda sejuncti; apertura
ovata, longit. totius g paulo superans ; peristoma continuum,
margine externa leviter incrassato, columellari antice subdilatato.

Longit. 3 millim., diam. 1|.
The red zone, when present, occupies the central part of the last
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volution and the lower portion of the upper whorls
dotted with white.

;

it

is

1,

often

RissoA PERFECTA. (Plate XXIII. fig. 42.)
Testa hrevis, ovnta, nitida, 'pelhActda, cornea, supra carinas rufovel
fusco punctata, imperforata ; anfractiis 4, pnmus Icevis, cceteri
superne tahulati, carinis fortihus (in anfr. superiortbus 2,
ultimo 5) instrvcti, sutura 7narginata discreti ; aperiura oblique
rotiindo-ovata, 7oiu/it. totiiis | hnnd o'quans ; peristoma continutim, marejine e.vterno e.rtus incrassafo. eohimelJari levitcr
refle.ro.

2

Loiujii.

millihi.,

This charming

diam.

1.

is at once recognizable by the strong
red-dotted spiral ridges.
The dots usually fall under one another,
forming longitudinal series.

little

species

RiSSOA VARICIEERA.

(Plate

XXIV.

figS. 1,

I

«.)

Testa orato-aciiminafa, imperforata, alha,flavescens vel riifescens
anfractus -5, supremi duo convexi, tenuiter spircditer lirafi,
seqiienfes coiive.viuscidi, s^itvra

hhus (in anfr. sujyeriorihus

profunda

sejuncti, carinis spira-

7—8) instrvcti ; striis microscopicis sjnralibu^ scidpti ; apertura parva, ovaia, longit. totiiis
^ adcequans ; peristoma continuum, manjine externo tenui,
varice valido paulo remoto instructo, columellari ohliquo, anrjuste
3, in ultimo

reflexo.

Longit.

The

1| millim., diam.

|.

varix at a short distance from the extreme thin edge of
the labrum is of a convex swollen character.
A series of specimens
little

from Madeira, ])resented to the British Museum by the Rev. R. Boog
Watson, very closely approach this species they are referred to by
him (Proc. Zool. Soo. 187.3, p. .S74) under the name R. mhcarinata.
;

RissoA P8EU.STES.

(Plate

XXIY.

fig.

2.)

Testa ovata, suhrirnata, tenuis, fnscescenti-cornea, nitida,peUucida ;
anfractus 4, convexi, duo apicales striis microscopifis spiralibus
striati,

ccpteri

mare/inati

;

fere

Iri'ves,

infra sufuram

rufescentes,

distinrte

apertura ovata, postice angustata, longit. totius ^

paulo minor ; ijeristoma tenue, continuinn, marepne columellari
rufescente, anguste reflexo.

Longit.

]
J millim., diam. |.
This minute species, of which there are four specimens, has
rather the look of an embryonic shell.
It may prove to be a
J^ffreijsia.
It is very like R.perininima, Watson (? not of Manznni),
Proc. Zool. Soc. 1873, p. 383, bur seems rather shorter and has no

basal striae.

Barleeia CONGENITA.

(Plate XXI. fig. 25.)
Testa solida, obtuse ovato-conoidalis, Icevis, saturate rufa, infra
suturarn albo marginata vel maculata, infra medium anfract.
ultnni cdha ; anfr. 5, conrexiusculi, nlfimus ad peripheriam
obtuse rotunde angutatus

;

ajjerfura rotmulata, superne leviter
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acuminata, intus rufescens ; columella rejlexa, fusco tincta,
superne lahro juncta ; lahrum vix incrassatum, pallidum.
Longit. 2| millim., diam. fere 1^.
This species is considerably like B. rubra of the British coast. It
is, however, of a stumpier form, the spire
being less produced, and
the body-whorl longer in proportion to the spire.

C^cuM JucuNDUM,

dc Folin.

C. jucundum, de Folin,

Fonds de

la

Mer,

vol.

p.

i.

20,

pi.

2.

figs. C, 7.

Had. Guadeloupe.

CAECUM iMnRicATTTM,

Carpenter.

Crecnm imhricatum, Carp. Proc. Zool. Soc.

Hah. West

1S.")S, p.

C^cuM (Meioceras)

NiTTDUM, Bean.

Meioceras niticlum (Bean), Carp. P. Z. S. 1858,

Hab. W.

figs.

p.

4^8.

Indies.

Cerithium (Bittium) gibberulum, var.
Cerithium gibberulum, C. B. Adams Proc.
184.5, vol.

422.

Indies.

ii.

210, 211

p. 5
;

;

id.

Sowerby, Thes. Conch,
Reeve's Conch. Icon. pi.

Bost. Soc. N. Hist.

vol.

ii.

p.

876,

pi.

184.

18. fig. 123.

Hab. Jamaica.
The specimens from St. Helena are much paler than those from
the West Indies.
The varix on the back of the body-whorl is
whitish in all, and usually has some short brown lines on the transverse lirse behind it, and a dark brown spot in front.

Triforis perversa (Linne).
Hab. Mediterranean, North Sea, English Channel,

Atlantic coasts

of France and Portugal, North-west Africa and Madeira, Canary
Islands and the Azores.

The specimens from St. Helena are as variable in form as those
from other localities, some being very much more slender than others.
The minute bead-like granules are pale in colour, and contrast
strongly with the rich brown dots between them.
The central row
of granules on the penultimate and preceding volutions is almost as
large as the others in the majority of the specimens.

Triforis melanura

(C. B.

Adams).

Cerithium melanura, C. B. Adams, Contrib. Conchol. p. 117.
Hab. Jamaica.
A few specimens of a whitish colour, with the exception of the
four apical whorls and the cauda of the last, which are brown,
possibly belong to this species.
For the most part, however, they
have the central spiral series of granules on the penultimate and one
or two preceding whorls rather finer than the others.
In other
respects they accord with Adams's description.
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Triforis atlantica.
I'esta

hand perehngata,
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(Plate

XXI.

fig.

[Apr.

1,

26.)

alha, livido-fvsco infer»e zonata

;

anfrac-

tus 13, anguste iurriti, sitprcmi minute eancellaii, ctrteri i^lani,
grannlorinn seriehus (htohus vel tribns cincti, ultimus serkhus

qvinque, injiinn mums tuhcrcvhda. ornains ; Cauda hrevis^
carina valida insfructa, fuscescens ; apertura ohlicpui, ovata,
siipeiTie canaliculaia ; peristoma svperne leviter incisiim,inferne
colnmellce callo crasso juncfum.
Longit. (3 rnilJim., diam. 2.
The outlines of this species are a little convex. Only the penultimate and antepenultin-.ate whorls have three distinct rows of
granules, and of those the central one is the smallest. The granules

of the lowermost series, or rather the interstices between them, are
brown and the uppermost series is white.

Triforis recta.

(Plate

XXIV.

fig.

3.)

Testa fJongata, gracilis^ fnsecscens, ad apicem phrirmfiue. pallida ;
anfractus 13, primi duo hicarinaii, cceteri liris trihus, granosis,
sidxeqtfcdihus,

medium

duabus simplicihxis infra
canalindata ; apertura
lahr urn super ne lev iter sinuatum ; columella callo
idtimus

cincti,

instructus

;

liris

siduralis

linea

imrva, ovalis ;
incrassato induta ; cancdis brevissimus, Tiaucl clausus.
Longit. 5 millim., diam. IJ.
This species is more slender than any of the others from
St. Helena, and remarkable on account of the sculpture of the apical
whorls, which is not fine as in T. melanura and T. perversa, but
The aboveconsists of two strong spiral keels on each whorl.
mentioned species also have only two series of granules on the whorls

towards the apex, whereas

in the present species there are three.

Triforis bathyraphe.

(Plate

XXIY.

fig.

4.)

Testa hand perelongata, albida vel pallide fusca ; anfractus 11,
convcxiusculi, sutura profunda sejuneti, liris spiralihus tribus
subaciiudihus, lirisque longitudinalibus circiter 26 granose cancellati; anfr.idtimus liris sexcinctus ; apertura rotunde ovata

superne ad suturam anguste sinuatum, inferne
; caudabrevis, leviter recurvcC
Longit. of millim., diam. 2.
This species is peculiar on account of the deep suture and the
The whorls, too, are convex, so
distinct cancellation of the surface.
are
most prominent. It is a much
granules
row
of
that the central
stouter sheD than T. recta and has a different aperture.

labrum

tenue,

columella' junctum

.

Cerithiopsis rugulosa (C. B. Adams).
Cerilhivm rugidosum, C. B.
Sowerhy, Thes. Couch,
p. 121
;

Hab. Jamaica {Adams)
{Sower by) ?

;

Adams, Contributions

to

Conch,

(237 * ?).
Vincent's {Brit. Mus.)

.\lgiers

pi.

St.

1^4.

fig. 2:37

;
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In the Cumingian Collection there is a single specimen of this
vicinum, which were receired from Adams
himself.
On examination they seem to me to belong to one and the
same species, the difference in thickness of the spiral and transverse
ridges being very slight.
Some of the St. Helena examples exceed
the dimensions given by the author, having a length of 6 millimetres,
and they consist of ten normal and three nuclear whorls. The
slightly elevated spiral line mentioned by Adams is at the top of the
whorls just below the suture, and the "fourth " spiral nodulous
slender ridge on the body-whorl should have been termed the
species and one of

C

fifth.

Cerithiovsis neglecta

(C. B.

Adams).

Cerithium neglectum, C. B. Adams, Panama Shells, p. i.')4.
Algiers (Sowerby).
This is a minute dark brown granulated shell, consisting of about
twelve whorls, of which the three or four apical are transparent, glossy,
smooth, and separated by a brown sutural line. Adams observes that
there are two additional spiral ridges on the lower part of the bodywhorl, whereas I distinctly count three, both in Panama and St. Helena
With this exception, no fault can be found with his
specimens.
diagnosis.
Sowerby's figures (Tliesaurus Conch, pi. 184. figs. 23.5,
236) either represent another species, as each whorl has but two
rows of granules, or else have been carelessly drawn.

Hab. Panama {Adams)

HippONYX ANTidUATUS

;

(Liunc).

Hab. West Indies, Fernando Xoronha, island of Trinidad
South Atlantic, and Ascension Island
Loanda {Dunher).

in the

;

HippoNYX GRAYANUS, Meukc.
Hab. West coast of Central America, Sandwich Islands, Fernando
Noronha.
I have given the distribution of this and the preceding species,
also references and synonymy, in my account of the MoUusca of
Fernando Noronha, which will be published in the Journal of the
Linnean Society.

Teinostoma

?

ABNORME.

(Plate

XXIV.

fig. 5.)

Testa minuta, alba, 2)ellucida, subglobosa, imperforata ; anfractus 3, rapide accrescentes, sutura cancdiculata sejuncti
anfract. tdtiimis mafjnus, minute spiraliter striatus, in renione
umbiUcali callo crasso instructus ; spira plana, haud elevata ;
apertura mar/na, ovata, inferne e^'usa ; columella arcuata,
;

callo crasso reflexo induta.
Longit. 1 millim., diam. max. 1.
Although so minute, the above measurements probably represent
It does not agree with the typical
the adult size of this species.
forms of Teinostoma in the shape of the aperture but in texture
and colour it is very similar.
;
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Turbo (Collonia) rubricinctus,

[-^P'-

'»

Mighels, var.

Turbo rubricinctus, Mighels, Proc. Bost. Soc. Nat. Hist. 1845,
vol.

ii.

p. 22.

Leptothyra rubrilineaia, Garrett;
aiiuni, p. -48, pi.

ii.

fig.

Martens,

Donum

Turbo {Collonia) rubricinchis, Sowerby, Thes.
p.

212,

Bismarki-

15.

Conch,

vol.

v.

pi. 13. fig. 157.

Collonia rubrilineata. Pease, MS., Sowerby,
Collonia multistriata. Pease, MS., Sowerby,

/.

c.

/.

c

Hnh. Sandwich

Islands.
of the specimens from the Sandwich Islands, which I have
The
seen, ajipear to be quite as large as those from St. Helena.
former have a rosy apex to the spire, whilst in the latter it is pale.
Dr. von Martens (Don. Bisni. p. 4S) considers this species the same

None

The difference in size and colour at
Some of the St. Helena specimens are
once distinguishes them.
coloured like the type-forms, whilst others are reddish brown, with
a few pale interruptions on the spiral ridges.
as Collonia verruca, Gould.

Turbo (Collonia)

admissus.

(Plate

XXII.

fig. 4.)

Testa minuta, anguste umhilicata, eonico-globosa, alba, radiativi
rvfo-fusco lineata vel flammulatn, pi/ncfis rvfis minutis
tessellata ; anfractus 5, sivperne declives, dein angulati, ad
angulum carinati, liris temtihus paucis cincti, nltiinus infra
medium subanqulatits, carina circa umlilicum instructus
apertura svbrotundata, longit. totius h adceqiuins ; columella
arcuata, alba, levifer rejlexa.
Longit. 2k millim., diam. maj. 2.
The generic position of this pretty minute species is at present
somewhat uncertain, as the operculum is tmkuown. On account of
its .<mall size and non-nacreous interior, I believe it to belong to
One specimen is of a pinkish tint, and all show a more
Collonia.
or less distinct darkish zone on the lower surface of the body-whorl.

The minute

dots

fall

upon the

fine spiral lirae.

Phasianella tessellata, C. B. Adams.
Fhasianella tessellata, C. B. Adams, Contrib. Conch,
Hab. Jamaica.
The coloration of this species is variable, but the "
distaiit, parallel, spiral

lines of

(Plate

fine,

rather

brown, which descend more rapidly
In young fresh
be quite constant.

than the whorls," appear to
specimens more or less spiral striatiou

LiOTiA ARENULA.

p. (17.

XXIY.

is

discernible.

fig. 6.)

Testa minuta, depresse glolosa, avguste umbilicata, alba ; anfractus 3-35, superne sulplani, in medio rotunde angulati,
microscopice spiraliter slriati, radiatim plicati, transversimque lirati, ultimus carinis vel liris spiralihus sex, lirisqve
obliquis numerosis cancellatus ; sutura profunda, canalicu-
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apertura rotundata ; peristoma leviier incrassatuin,
marginihus continuis, dextro subpatulo.
Longit. | millim., diam. maj. Ig.
The beauty of this species can only be seen under the microscope.
lata;

The

cancellation of the bocly-vvhorl is strongly developed, so that
The
the pittings between the cross-ridges are deep and striking.
uppermost of the six revolving liriB borders the channelled suture,
and the umbilicus is encompassed by a swollen ridge, which is in
The microscopic strife are seen
addition to the six lirte referred to.

upon the

lirse.

LiOTiA ADMiKABiLis.

(Plate

XXIV.

fig.

7.)

Testa minuta, profunde iimhiJicnfn, depresae globom, (ilba ; anfractus 3i, auperne declives, planulfiti, in medio angulati,
infra angulinn plaiii, cancelluti. iiltimua carinis transversis
qiiinqiie, la/iiellis longitttdinalibits paitlo ohliquis circiter 1()
; apertura circiilarin ; peristoma incra.ssatuni, continuum, marginihio; callo tenui junctis.
Longit. i miUiin., diam. maj. I3.
This very minute species is a strongly sculptured shell like
It is, however, much
L. asterisc.us, Gould, and L. speciosa, Aiigas.
smaller than either.
Tlie uppermost of the keels on the body-whorl revolves up the
the lowermost
spire and forms the angle on the upper volutions
carina borders the umbilicus, and the next occupies the middle of
The longitudinal lamellae are continuous on and
the under surface.
between the keels.

instriiclus

;

Gen A ASPERULATA,

A. Adams.

Genu

Adams, Proc. Zool. Soc. 1850,

Conch,
pi.

asperulata, A.
vol.

fig.

ii.

ITab.

The
pink,

—

ii.

p. S31, pi. 173. figs. 28,

29

;

p. 38; Thes.
Sowerby, Conch. Icon.

16.
?

(Adams)

:

St.

Thomas

(Brit. Mus.).

Some specimens are
colour of this species is very variable.
tessellated «ith white; others are olive-brown with white

some have few spots, others many. None of the St. Helena
marked like the type, but they agree with it in form and
sculpture, which is peculiar, and in having the apex of the spire
spots

;

shells are

white.

Emarginula elongata,

Costa.

Hah. Mediterranean.

A

single small specimen, 5 millim. in length, apparently belongs

The

cancellation of its surface is, however, a little
E. maculata, A. Adams, from Japan, also closely
resembles this specimen in form and sculpture.

to this species.
finer than usual.

FissuRELLA gibberula, Lamarck

?

the
of which is hardly ten millim.
this
F. variegata. Sow., and
to
species.
belong
long, appear to
Several specimens,

largest
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F. arcuata, Sow., may also be forms of it. The distribution and
synonymy is given by Weinkauff (Conch. Mittelm. vol. ii. p. 394).
The specimens collected by Mr. Melliss were named F. arcuata.
Sow., by Jeffreys \ but in sculpture they more nearly resemble the
In F. arcuata the costse are very
typical form of F. gibberula.
Young specimens, in which
closely approximated to one another.
have the appearance of
apex
has
absorbed,
not been
the capuhform
the genus Puncturella.

Patella plumbea, Lamarck.
Patella plumbea, Reeve, Conch. Icon. pi. iii. figs. 5 n-h.
Patella ccerulea, Quoy & Gaimard, Voy. Astrolabe, Moll. vol.
p. 342, pi. 70. figs. 4-6.
Patella cyanea, Lesson, Voy. Coquille, vol. ii. p. 417.
Patella canescens. Reeve, op. cit. pi. 34. figs. 103 a-b.

Hab.
If,

St.

as I

species,

Helena (Q.

^

G.,

Lesson)

;

iii.

Senegal {Lamarck).

am

inclined to believe, P. canescens be a variety of this
considerable
shows that it is a very variable form.

A

it

of very young shells were collected by Capt. Turton, which
probably are the early stages of different varieties of this species.
They are extremely variable in colour, but it is impossible to distinguish them on that account alone.

number

WiLLIAMIA GUSSONII

(Costa).

Ancylus gussonii, Costa, Cat. Test, due
Patella pellucida, Philippi, Moll.

Sicil.

Sicil. vol.

i.

pp. 120

&

125.

p. Ill, \A. 7. fig. 7.

Patella gussonii, id. 1. c. p. 25.5, vol. ii. p. 84.
Patella radiata, Pease, Proc. Zool. Soc. 1860, p. 437.

Hab. Some parts of the Mediterranean, Madeira, Canary Islands,
Ascension Island.
The specimens from St. Helena and Ascension Island are precisely
similar, and agree exactly with the shells in Cuming's collection
marked Patella radiata. Pease, and which, I presume, are the types
described, and supposed to have come from the Sandwich Islands.
Examples from the Canaries have the apex more excentric than the
majority of St. Helena specimens, and they are less distinctly
The radiating ribs mentioned by Pease are very indistinct.
rayed.
In his

of shells collected by

list

Mag. Nat.
species

Hist.

1872,

vol. ix.

at St. Helena (Ann.
264) Jeffreys has quoted this

Mr. Melliss
p.

under the name of Tectura virginea,

species, however, I believe

Bulla

The

latter

striata, Bruguiere.

Hab. Mediterranean, West

With

Miiller.

quite distinct.

is

Indies, Brazil,

West

Africa.

B. media and B. adansonii, Philippi,
Indies
and West Africa. I do not think
from
the
respectively
West
the slight difterences pointed out by Philippi possess more than
varietal value.
I have seen specimens from both localities with the
this species

I unite

superior as well as the inferior
'

Ann.

& Mag.

striae.

Nat. Hist. 1872, vol.

ix. p.

2G4.
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Cylichna cylindracea (Pennant).
Sab. This species occurs throughout

" the whole north-east
Atlantic, from the Lofotens to the Merliterranean, at the Canaries

and Mogador "

'

Watson).
It was also ohtaiiied by the 'Challenger
at Ascension Island and Tristan da Cuuha, and the British Museum
possesses specimens collected at Whydah on the west coast of
"
Africa.
Several of the specimens belong to the variety '^linearis
(Jeffreys, Brit. Conch, vol. iv. p. 41(i).
(

Cylichna atlantica.

(Plate

XXIV.

10.)

fig.

Testa ovato-ci/lindracea, tenuis, 2)elhicido-alba, iiifens, rlmata,
ad verticem anguste 'perforata, transversim {frcesertim supra
et infra) tenuissime striata; apertura snperne angustissima,
antice leviter dilatata ; lairuni tenue, supra verticem anfr.
ultinii prodiiiCtum ; margo columellaris callo tenui reflexo
indutus, inferne obsolete siibtnincatuiii.
Loiigit. Sg millim., diam. 2|.
This species has more curved outlines than O. cylindracea, has a
The thin columellar cal])erforate ajjex, and an umbilical chink.
losity extends up the whorl, and joins the upper extremity of the
outer

lip.

Cylichna bidentata

(d'Orbigny.)

Sulla bidentata, d'Orbigny,

Sagra's

Hist.

Cuba, Moll.

vol.

i.

p. 125, pi. 4. figs. 13-16.

Hab. West

Indies.

The specimens from

St.

Helena agree

in

all

respects with this

species, except that the lower columellar tooth, orfold, is less deve-

Similar

loped.

variation

occasionally

occurs

in

West-Indian

examples.

ToRNATiNA RECTA

(d'Orbigny).

Bulla recta, d'Orbignv,
pi. 4 bis. figs. 17-20.

Hab. West

Sagra's

Hist.

Cuba,

vol.

i.

p.

131,

Indies.

A single specimen

is all

I have seen

from

St.

Helena.

It has the

spire rather less elevated than d'Orbigny 's type.

Philine auADRATA,
Hab. North

Britain,

Scarlcs

Wood.

Norway, Greenland, Massachusetts Bay,

Azores.

A

single specimen

was dredged

in

50-80 fathoms.

It has the

transverse sculpture rather finer than usual.

Haminea hydatis
Hab.
None
length

;

(Linne).

British Coast, Mediterranean, &c„

of the specimens from St. Helena exceed 10 millim. in
they therefore are probably not full-grown.
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Action semisculptus.

(Plate

XXIV.

[Apr.

fig.

1,

8.)

rimaia,
suhdtstanter trannvernim jjuiijctatostrlata ad hashn coafeftiu&- striata, suleis paucis lonyitudinalibus
indistiiictis, cretiutis, diMantihus scidjjta ; anfractus quatuor,
turrita, jjccrva,

Ti^ata ovata,

siipei'iic lavis,

infra

nitida,

nivea,

aiu/ustissinte

medium

angaste canulicalata sejuncti ; uptx iiivoauriformis, lomjit. totius i jiaullo
columella anauste rejlexa, plica parva 'prope rimam

leviter cuitve.vi, siitura

lutus

;

ajjertura

sa^ierans

;

inverse

tnunita.

4 milUin., diain. 2\.
transverse punctured strise do not extend above the
middle of the body-whorl. The longitudinal narrow and shallow
indistinct sulci apparenth' indicate lines of growth.
Luiitjit.

The

spiral

Leucotina minuta.

(Plate

Testa minuta, oblomja, alba

;

XXIV.

anfracius

fig.

9.)

5. ^iriniu^ (nucletus) rotaii-

datas, iiiiruvtrsas, sjjiraliter llratus, co-teri conuexi, liris tciiui5tw spiraUbas (in. anfr. penult, circiter 7) instructi,in interstitils,
liris

'paido

sculpti ;

angu.<tioribus,

lineis

lon</itadinalibus

ujjertura ovata, superne acuminata,

mella arciuita

et

dilatata leviter effusa

;

tenuissiinia

infeme cum colu-

plica columella: centralis,

distincta.
Lon{/it.

2| millim., diam. f

.

Var. brtvior 2\

loncja, 1 lata.

The apex

of this interesting species is peculiar, being introverted
It is not
as it were, and partly enveloped by the succeeding whorl.
smooth, as is frequently the case in other species, but obliquely spirally
The raised lines in the grooves between the ridges produce a
lirate.

subpunctate appearance.
The genera Myonia and Leucotiuu were described by A. Adams
in the 'Annals and Magazine of Natural History,' 18(50, vol. v.
On examining the diagnoses a great similarity is observp. 4Uti.
able, and, indeed, with the exception of a slight difference in form,
1 therefore would
there seems to be very little, if any, distinction.
propose that these genera be united, in which case Leucotina may
M. japonica, A. Adams, I
be retained, Myonia being preoccupied.
have not seen but Actceon modesta, A. Adams, Monoptygma casta
M. concinna, both of A. Adams, and Daphnella casta. Hinds, all
typical forms of Myonia, have been examined, and they do not offer
any characters which -^nll separate them generically from Leucotina
niphonensis, A. Adams, L. dianee, A. Adams (described as an Actceon),
;

=

&c.
of the species of this genus, L. casta, A. Adams, has been
by Watson (' Challenger' Report of Gasteropoda, p. 487)
to the section Parthenia of Odostomia ; but this location is not corParthenia^, comprising longitudinally-ribbed shells,
rect, I think
being apparently synonymous with Chemnitzia, d'Orbigny, or TurJudging from the shell-characters, I should
honillu, Risso, 18'2(i.

One

referred

1

-This

name was proposed by Lowe

in 1840.

It

used by Robiueaii-Desvoidy for a f^cnus of Insects.

hail previously

(1830) been
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be iucliiied to place tliis form in the Aclceonidce, as recomnfi ended by
Adams, rather than in tiie Pt/rainirlellida-.
Some confusion appears to exist with regard to tlie geuus Mono-

judging from the variety of shells which have been placed
original type described by Lea under the name of M.
aJabamensis is a fossil, and evidently allied to Ancillaria, with which
it is associated both by Tryon and Fischer in their recent Manuals.
A. Adams published a monograph of this genus in the Proceedings
of the Zoological Society for 18.51 (reproduced in Sowerby's Thesaurus Conchyliorum,' vol. ii.), including in it a number of species,
none of which, in fact, have any relationship with Monoptygma.
He subsequently removed all of these species to other genera, with
the exception of M. striatum and M. fulvum.
A species very
closely allied to these forms has since been described by Lischke
from Japan, under the name of M. eximium.
As far as I can
ascertain, no generic or subgeneric division has l)een proposed for
If as much latitude in variation of form be allowed
these species.
in the genus Leucotinu as in some other genera (e. g., Murex,
Triton, Mitra, &c.), there is no occasion to establish a new division
tor these three and allied species, for, with the exception of being
more elongate than typical species of the genus, they do not offer
any material differences in regard to the aperture, sculpture, or the

;^^y^»«a,
in

it.

The

'

'

'

apical whorls.

Umbrella mediterranea, Lamarck?
This well-known JMediterranean shell also occurs at Madeira and
the Cape de Verde Islands, but it has not previously been recorded
from so southern a locality as St. Helena.
Krauss' quotes U. indica
as a Cape species, so that 1 am uncertain whether the two young
shells from St. Helena should not be leferred to that species, if in
reality it is distinct from the Mediterranean form.
It is stated by
Eydoux and Souleyet, in the 'Zoology of the Eonite,' that the
animals do not differ, and, as far as I have studied the shells, the
two typical forms appear to pass one into tlie other.

Tylodina citrina,

Joannis.

Tylodina citrina, Joannis, Mag. de Zool. 1834, pi. oti
Grube,
Ausflug Triest uud Quarnero, pp. 58 & 120.
Hab. Mediterranean {Joannis, Qrube, Monteromto, ^c.) Canary
Islands {IfcAndrew, teste Weinkauff).
Only some small specimens, about 7 millim. in length, were ob;

;

tained.

They agree

in

every particular with the apical portion of

large Mediterranean examples with

which I have compared them.
two spirally-coiled whorls, is

The minute nucleus

consists of about

and

laterally incliued.

glossy, vitreous,

1

Siidafr. Moll. p.

(32.
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Pedipes afer (Gmelin).
Hab. Portugal, Azores, Madeira, Salvages, and some parts of the
shore of West Africa.
This well-known species has not been previously recorded from
St. Helena.
None of the specimens obtained by Capt. Turton were
living, but were found in the hard kind of conglomerate of
and sand mentioned in the introductory observations.

shells

Gadinia costata (Krauss).
Mouretia costata, Krauss, Siidafr. Moll. p. .57, pi. 4. fig. 1.
Gadinia costata, Dall, Anier. Journ. Conch, vol. vi. p. 11.

Hab. Cape of Good Hope.
The St. Helena specimens have more colour than most of the South
In other respects they are similar.
African shells I have seen.

The

HETEROPODA

following

were obtained by dredging

:—

OxYGYRUs keraudrenii, Lcsucur.
Atlanta peronii, Lesueur.
Atlanta inclinata, Eydoux & Souleyet.
The synonymy and
Report on the

'

distribution of these species are given in

Challenger

IV.

'

my

Heteropoda.

SCAPHOPODA.

Cadulus jeffreysii, Monterosato.
The synonymy and distribution of

this species are given by
I have carefully compared
(Proc. Zool. Soc. 1882, p. 6G5).
the series of specimens from St. Helena with others obtained by the
'
Porcupine Expedition in the Atlantic, and can find no difference,
Those from St. Helena are a trifle smaller.
except in size.
Jeffrej^s

'

V.

PELECYPODA.

Venus (Ventricola) effossa,
Venus
figs.

effossa,

Bivona,

PfeifFer,

Bivona.

Conch.-Oab. p.

197,

pi.

32.

1-4.

Hab.

The

Sicily,

Naples, Corsica, Algeria, Canary Islands, Azores.

from St. Helena is twenty-five
None of
millimetres long and high, and twenty-three in diameter.
them have the lunule quite as deep as the Mediterranean shells
figured by Pfeiffer and Philippi (Moll. Sicil. vol. i. pi. iii. fig. 20).
largest of the specimens

V. toreuma, Gould, is very closely related to this species, but may
be distinguished by its finer concentric ribs, which are more or less
granular,
V. effossa is radiately striated, especially at the anterior
and posterior ends. The colour of the specimens at hand is similar
to the above-cited figure in the Conchylien-Cabinet.'
'
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Venus (Chione) pygm^a, Lamarck.
Venus pt/ffmeeaiLamarck, An. s.Vert. ed. 2, vol.vi, p. 337; Haiiley,
Cat. Recent Shells, p. 110, pi. 16. fig. 13; Sowerby, Thes. CoIi.
vol. ii. p. 707, pi. 156. figs. 69-72 ; Reeve, Cou. Icon. pi. 26.
fig.

138 a-c.

Hab, West

Of

Indies.

have seen only a single specimen
Helena.
It is not rayed with pink, as is frequently the
case, but merely presents a few brown spots, disposed in rays upon
a whitish ground, and a few cross-lines on the excavated hinder
from

this well-defined species I

St.

dorsal area.

Cytherea (Caryatis) rudis
Cytherea rudis,

(Poll).

Conch.-Cab.

PfeifFer,

p. 34, pi. 11. figs. 9, 10.

Hab. Mediterranean, Adriatic and Black Seas, Canary Islands.
The shells from St. Helena are rather strongly concentrically
sculptured.
The largest
coloured lunule.

Tellina antonii,

in length,

and none have a

Philippi.

Hab. Guadaloupe, West

As

22 millim.

is

Indies.

can ascertain the above is the only locality quoted for
this species.
In the British Museum " East Africa " and " Amboyna" are attached to some specimens which undoubtedly belong
to this species ; but I regard both with suspicion.
The three valves
from St. Helena are long and narrow, being 55 millim. in length and
23 in height. They agree in form with T. cumingii, as figured in
Reeve's Conchologia Iconica,' fig. 179 a, and, indeed, I question if
the limits of that and the present species can be clearly defined.
The form is subject to considerable variation, even among specimens which have identical sculpture, some being much narrower
than others. The radiating striae also differ much in development,
and although their presence in T. cumhigii is not mentioned by
Hanley, they have been detected by Romer and ui all the specifar as I

'

;

mens which

have examined their presence, especially in the right
valve, is undeniable.
T. cumingii has been recorded from the west
coast of Central America by Hanley, C. B. Adams, and others, so it
may be presumed that that is its true locality, and not the Red Sea,
quoted by Sowerby in the Conchologia Iconica.'
I

'

Semele cordiformis

(Chemnitz).

Tellincl cordiformis, Chemn. Conch.-Cab. vol. xi. fiijs. 1941-2.
Amphidesma cordiformis. Reeve, Conch. Icon. pi. 5. fig. 30.
Hab. West Indies, Georgia, Florida, Brazil, West Africa, West

Colombia.

With this species I unite Amphidesma orbiculata and A. radiata,
both of Say, A. subtruncata, Sowerby, A. reticulata, Sowei'bv, A.
decussata. Wood, A. luteola, A. Adams, A. lenticularis, Sowerby,
and J., modesta, A. Adams. I believe these so-called species merely
Proc. Zool.
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and different stages of the same shell. The loca" given hy Reeve to Am. cordiformis, which he
"
Ocean
lity
Indian
Say's species were from
assigns to Sowerby, is evidently incorrect.
Georgia and E. Florida, A. reticulata,- subtruncata, and decussata
from the West Indies, A. lenticularis from West Colombia, and A,
modesta from West Africa.
The shells from St. Helena are only young specimens, 18 millim.
in length, and agree with A. modesta as figured by Reeve (Conch.

re[)resent varieties

Icon.

fig.

35

b).

Ervilia subcancellata, Smith.
Ervilia
pi. vi. figs.

subcancellata,

2-2

Smith,

'Challenger'

Lamellibr. p. 80,

b.

Hab. West Indies Fernando Noronha Brazil 25-675 fathoms.
The concentric sculpture is much coarser in some specimens than
;

;

;

and the radiating striae, as formerly pointed out, also vary.
specimens, whicli are pellucid, exhibit on each side towards
the end of the dorsal margin a small brown spot, also occasionally
observable in more adult shells.

in others,

Young

CoRBULA swiftiana,

C. B. Adams.

Corbula siciftiana, C. B. Adi^ms, Contrib. Conch,

Hab. Jamaica,

St.

p.

236.

Thomas, Hayti.

Cardium (Fragum) sPECiosuM, Adams &
Cardium speciosuni, Adams & Eeeve, Voy.

Reeve.
*

Samarang,' p. 77,

pi. xxii. fig. 9.

Hab, China Sea (Ad.

4' Rve.).
of the St. Helena specimens with
comparison
careful
very
a
After
the type of this species preserved in the British Museum, I liave no
In shape
hesitation in jironouncing them one and the same form.
and sculpture they are identical, but differ in having about three
more ribs. The locality assigned to' this species is possibly, or

probably, erroneous, and I think it likely it may have been obtained
at St. Helena on the voyage home, for, as stated by Mr. Adams in
the preface to the 'Voyage,' p. vi, the Samarang' touched at St.
Whether this species should or should not be regarded
Helena.
merely as a variety of the West-Indian C. medium, Linne, I cannot
now determine, not having a sufficient series of either for studying
C. 7nedium, however, has a less oblique
tlieir variation or constancy.
form, and seems to be a broader shell, or, in other words, has a
longer ventral margin, which is not so obliquely upsloping in front.
The ribs, too, are usually flatter, and sculptured with much coarser
'

curved

striae.

Cardium (Papyridea) bullatum, Chemnitz.
Eab. West Indies, Brazil, and west coast of Central America.
Vincent, Cape Verde Islands {Bunker).
The synonymy of this species I have given in the Eeport of the

St.
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'Challenger' Lamellibiauchiata, p. 161.
It has not previously
been met with so far south in the eastern parts of the Atlantic.

RoCELLARiA DUBiA

(Pennant).

Hah. Mediterranean, Red
Cape Verde Islands.

Sea,

North Sea, Madeira,

Canary

Islands,

Helena

St.

is,

I believe,

the most southern locality

known

for this

species.

Chama,

sp.

Several specimens of a species of this genus were collected by
Capt. Turton.
The young examples exhibit short spines on both
valves, but the adult shells are too worn to be determined.
The

more or less stained with brown, especially towards
the margins.
Length of largest specimen 7.5 millim.
C. gryphoides, Linn., appears in Jeffreys's and Melliss's lists of
St. Helena shells.
I have not seen the specimens which thev examined, but doubtless they belonged to the same species as those
collected by Capt. Turton.
It is probable that they are correctly
interior is white,

identified, but in such a difficult group as Chama one hesitates
pronounce a positive opinion without a special study.

Basterotia oblonga.

(Plate

XXII.

figs. 5,

to

5 a.)

Testa oblongo-suhqiiacb-ata, valde ittcrquilaterah's, aUnda, concentrice striata ; valval aquales, ab umhone ad extremitatem posticam obtuse anrjidatcK ; marr/o dorsi posticus fere rectus, ventralis
subrectilinearis, vel in medio leviter htcurvatus ; latus anticum
breve, obliquum, inferne rotimdatum, posticum oblique curvatum,
ad extremitatem acute rotumlattim ; xunhones parvi, acuti, antemediani, circiter in I longitudinis siti ; dens cardinalis in utraque
valva prominens, acutus ; pagina interna nitida ; cicatrices bene
impiressa.

Longit. 8| millim.,

This

some

is

a

alt. 5,

more oblong

diam. 4|.

species than B. carinafa or B. gouldii

and

others.

This group of shells was first recognized by Gray in 1842
(Synopsis Contents Brit. Mus. p. 78) and named Harlea.
His description runs thus:
"The Harlea are oblong, subquadrate, thin
shells, with a sharp keel from the umbo, and conical hinge-teeth."
This diagnosis applies perfectly to the type marked by Gray himself as Harlea, and this was described the year following (1843) by

—

Hinds

as Corhulu quadratn.

This species also forms the type of
genus i'wcAaWs (1850), and Homes in 1859 described a
fossil species belonging to the same group under the generic name
Basterotia.
Considering the imperfection of Gray's description,
and the fact of his not citing any species, I think it would be advisable to ignore his genus Harlea, although, personally, I am sure
what group he intended to include under that name.
_A genus Eucharis having been published by Latreille in 1804,
this name cannot be employed for the present group of shells.
We
Re'ciuz's
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it Basterotin, the name given
ignorant of the fact that, not
have
been
appears
to
by Homes, who
recognized the existence
previously
had
also,
Recluz
but
only Gray,
of this generic group.

are therefore compelled to designate

Las^a adansoniana

(Recluz).

Poronia adansoniana, Recluz, Rev. Zool.
Chenu's Illus. Conchyl. pi. i. figs. 1 a-g.

184.3,

174;

p.

id. in

Hub. Senegal.

LuciNA iNCONSPicuA.

(Plate

XXII.

fig.

6.)

Testa minima, altior quam longa, mediocriter convexa, inaquilateralis, soUdiuscula, alhida, concentrice regulariter tenuiter
striata, striisque radiantibus vix conspicuis sculpta ; mnbones
acuti, antrorsum curvati; lunula profunda, parva ; margo
dorsi posticus leviter excurvatus ; pagina interna nitida,

ad marginem minute denticulata

;

denies cardinales

et laterules

validi.

Longit. 3 millim., alt. 3g, diam. 2.
This species, although so small, is conspicuously solid. The umbones are well curved forward, producing a beaked appearance to the
The radiating striae are excessively fine and only visible in
apex.
certain lights, and seem to be lines below the surface.

LxjciNA (Codakia) compacta.

(Plate

XXII.

fig. 7.)

Testa tequila teralis, mediocriter globosa, alba vel dilute citrina,
concentrice et radiutim tenuissime et confertim lirata, minute
cancellata ; umbones leviter prominentes ; lunula angusta, parva,
mediocriter profunda ; latus posticum obtusum, anticum rotundatum ; margo inferior intus striatus, subcrenulatus ; ligamen-

tum internum.
Longit. 10 millim..,

alt. 9|, diam, 6.
dentition and the muscular impressions of this species are
The sculpture is so fine that it is almost invisible to the
nornjal.

The

naked eye.
Mr. Melliss.

Specimens were collected l)oth by Capt. Turton and
It appears to be a common species.

Verticordia ornata (d'Orbigny).
The three odd valves from St. Helena agree precisely with those
'
described in my Report on the Lamellibranchiata of the Challenger
The synonymy and distribution of this species
Expedition, p. 166.
St. Helena is the most southern known locahty.
are there given.
'

Mytilus exustus,

Linn.

Mytilus exustus. Reeve, Conch. Icon.
Cab. ed. 2, p!. 16. figs. 7, 8.

Hab. West

fig.

10

;

Clessin,

Conch .-

Indies, Brazil, U. States as far north as Charleston.
few small odd valves, received in 1865 from the Museum of
Economic Geology, apparently belong to this species.

A
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LiTHODOMUS BI-EXCAVATUS, RcCVe ?
L. bi-excavatus. Reeve, Conch. Icon.

pi. 4. figs.

22

a, b.

Hab. St. Thomas, West Indies.
The shells obtained at St. Helena by Mr.

Melliss and named L.
lithophagus, Linn., by Jeffreys, do not belong to that species.
They
may be considered a variety of L. bi-excavatus, in which the two
depressions are not quite so distinct as in the type.
The chalky
incrustation which invests them has a more openly reticulated or
spongy appearance at the posterior end.

Arca sanct^-helen^.

(Plate

XXII.

figs.

8-8

b.)

Testa oblonga, crassa, albida, rufo-strigata et variegata, inferne
huud Mans ; valvce solidte, antice oblique curvatce,postice paulo
Jatiores, curvatim truncates, radiatim costatce, lineisque tenuibus concentricis et transversis decussatcB ; costce inrequalps,
subnodosce, anteriores et posteriores crasscB, mediance tenuiores
pagina interna alba, ad marginem saturate purpureo-fusca postice
fortiter dentata ; umbones remoti, incurvati, prominentes ; liyamenti area lata, concava ; ligainentum subrAomboidale, fuscum,
sutcis paucis sculptum.
Longit. 66 millim., diam. 47, alt. 36.
This is a strong, heavy species, belonging to the same group as
A. noce, A. navicularis, and the like.
It is more solid than either of the above-named species, has the
posterior end unsinuated, and the margins of the valves are peculiarly
dentate posteriorly, and, when closed, interlock like the valves of
Ostrea crista-galli and some others.
A few of the ribs near the
posterior angle of the valves are very large and strong, and separated
by very deep grooves.
The form is rather like that of ^. subquadrangula of Dunker, but
the posterior end is not so truncate and the costae are different.

A.RCA (Acar) domingensis, Lamarck.

Hab. West

Indies,

Cape Verde

Islands, S. Africa,

Red

Sea, Indian

Ocean, South Pacific Ocean, Japan, Australia, &c. (Lischke).

Pinna rugosa, Sowerby.
Pinna rugosa, Sowerby, Reeve, Conch. Icon. pi. 26. fig. 50.
Hab. Isle of Rey, Bay of Panama (Cuming).
Capt. Turton remarks as follows respecting the single broken valve
obtained:
" It measured when perfect 19 inches, but I cannot be
sure of this identical shell being an island one, as I bought it
but
I have seen another just like it, 16 inches long, which was fished
up alive and bought by another oflScer before I heard of it, so this

—

;

is

probably an island one too."
Is there some mistake here, or does this species really occur at

Panama ?
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Pinna pernula, Chemnitz.
Pinna pernula, Chemn., Reeve, Conch. Icon. pi. 12. figs. 22 a, b.
Hub. St. Croix, West Indies {Chemnitz) Madeira {Brit. Mm.).
;

AvicuLA HiRUNDO
Hah.

On

(Liun.).

the sea-beach, St. Helena {Melliss).

Pecten coRALLiNOiDES, d'Oibigny.
Pecten corallinoides, d'Orb. in

Webb &

Canaries, Mollusques, p. 102, pi. 7b.

Conch,

vol.

ii.

figs.

NatSowerby, Thes.

Berthelot's Hist.

20-22

;

p. 65, pi. 12. figs. 3, 4.

Hab. Canarj-

Islands,

Cape Verde

Islands.

This striking species has not previously been recorded from so
southern a locality,

Pecten atlanticus.

(Plate

XXII.

figs.

9-9

b.)

mediocriter convexn,
Testa ohliqua,
albida veljlavescens,supra castas rufo vet roseo tincta et maculata,
costis 7-oiundatis circiter \G,sulcos iynmaculatosmodice profundos
iiicEquilateralis,

cequivalvis,

(squantibus, instructa, inter et supra castas liris tenuibus, minute
squamosis, ornata ; auriculce parvte, incequales, jwstica valvce
dextra' oblique declivis, liris tenuibus radiantibus .5-7 instructa,

antica paulo major, radiatim lirata, minute squamosa, inferne
vix sinuata ; auriculce valvce sinistrce liris tenuibus, paucis,
squamatis, ornatce ; pagina interna Jlavo-albida, plus minus
rubicunda.
Lanyit. 29 miJlim., diam. 15, alt, 29.

This species is remarkable on account of its oblique form, which
produced by the posterior slope being longer than the anterior.
The angle at the apex, formed by the dorsal slopes, is about equal
The surface is rough to the touch through the
to a right angle.
beautiiul wavy lines of growth which everywhere adorn the surface,
and, upon the ridges, become minute scales.

is

Pecten (Janira) turtoni.

(Plate

XXII.

figs. 10,

10

a.)

rotundata ; valva plana leviter concava, rvfescens vet
maculis albis, lineisque gracilibus, zigzaqformibus,
j)urpu7-eis, ornata, costis radiantibus, tenuibus, auranlio-riifis,
circiter 17-19, instructa, lineis incrementi confertis, elevatis,
pulcherrime lamellata ; valva canvexa, mediocriter profunda
vel purpurea, apicem versus pallida vel albida, inter castas
pwpureo tincta, costis paulo latioribus et planioribus quani in
valva superiore ; auriculce parvce, plus minus purpurea tinctce ;

Testa

rosacea,

pagina interna valvce profxindce alba, fusco-purpurea marcjinata,
V. plancR in medio aurantio vel roseo, et ad marginem jnirjmreo
tincta.
Lavffit. et latit. .32-34 millim.

The
raised

fine ribs, the

comparatively small auricles, and the beautiful
of growth are the chief distinguishing

lamelliform lines
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features of this species.
It probably attains larger dimensions than
those given above.
The angle formed by the divergent dorsal
slopes is about 116 degrees.

LiMEA

SARsir, Loven.

Limea sarsii, Loven, Index Moll. Scandin.
Lima sarsii, Jeffreys, Brit. Conch, vol. ii.

p.
p.

32.
78, vol. v. p. 1G9,

pi. 2.5. fig. 1.

Lima {Limatula)

sarsii, Jeffreys, Proc. Zool. Soc.

18/9, p.

.562.

Limatuln crassa (Forbes), Sars, Moll. Reg. Arct. Norv. p. 26.
Hab. North Sea ; Mediterranean Atlantic from west of Ireland
;

to Portugal.

A number of odd valves were dredged in deep water by Capt.
Turton. The occurrence of this species so far south has not been
previously noted.
OSTREA,

Sp.

A species of oyster occurs in very shallow pools on tlie east coast
of St. Helena, which, possibly, has not been previously described.
The same form is met with at Cape Verde Islands. It is thick,
solid, irregularly rounded, with the surface ridged and the maro;in
dentate and interlocking like O. folium and other species.
Tiie
interior is dirty whitish, stained more or less with olive-brown or
yellowish olive, and the outer margin is finely wrinkle-striated.

OsTREA CRISTA-GALLI,

Linn.

Bab. St. Helena, .50-60 fathoms {MelUss).
I have not seen the specimens collected by Mr. Melliss and
identified by Jeffreys as belonging to this species, which is usually
regarded as an Indian-Ocean form.
I think it probable that they
belong to the same species as those collected by Capt. Turton,
which I have not ventured to identify. Having strongly dentate
margins to the valves, they may have been mistaken by Jeffreys for
the Liunean species.

APPENDIX.
The

following species were all taken at St. Helena upon floating
seaweed, but, as I have already shown \ are to be regarded as South-

African forms.
I.

GASTROPODA.

Pleurotoma (Mangilia) atlantica.

(Plate

Testa elongata,2^('tticle fusca, linea alha cincta

;

XXIV.

anfractus

fig.

5,

11.)

primus

maxinws, glohosus, nitidus, albidus, cceteri convexiiiscidi, plicis
longitudinalibus 10—12 instructi, liris striisque spiralibus ornati ;
anfr. ultimas elongatus, infra medium parum contractus ; apertura angusta, longit. totius j^ adcequans ; columella alba ; labrum vix incrassatitm, superne minime sinuatum,,

Longit. 6 millim., diam. max. 2^.

This species

is

remarkable for the large
1

Pp. 247, 248.

size of the

apex.

The
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general colour of the shell appears to be brown or reddish, but on
close examination it will be seen that the spiral striae are whitish,
and the interstices or lirse only are coloured.

Pleurotoma (Mangilia)
The

single shell collected

casta. Reeve.

by Capt. Turton agrees in many re-

spects with the type of this species, which, unfortunately, is in rather
bad condition, and only exhibits faint indications of spiral striae.

The specimen from the " Sea-horn

"

is

is rather
Nevertheless, I have

beautifully striated,

shorter, and has one costa less than the ty[ie.

a strong belief that it belongs to the same species.
P. casta was unknown to Reeve.

The

locality of

MuREX

(Ocinebra) purpuroides, Dunker.
Hub. Cape of Good Hope.

Columbella (Anachis)

kraussii, Sowerby.

Columbelfa kraussii, Sowerbv (1844), Thesaurus, Conch,
Reeve, Conch. Icon. fig. 213.

p. 144, pi. xl. figs. 180, 181

vol.

ii.

;

Buccinum cereale (Menke, MS.), Krauss (1848), Siidafr. Moll,
fig. 17; Reeve, Conch. Icon. {Columbella), pi. xxi.

p. 122, pi. vi.

118.
Columbella (Anachis)/ulminea, Gould, Proc. Bost. See. Nat. Hist,

fig.

334; Otia, p. 131.
This seems to be rather a common shell on the South-African
C. fuhnifiea was described from Simon's Bay, Krauss
coast.
cites the Cape Coast for it, and in the Museum there is a series
labelled Natal. Two specimens only, of a rather dark tint, were obtained at St. Helena.

vol. vii. p.

Columbella (Mitrella) proscripta.

(Plate

XXIV. fig.

12.)

Testa miniita, angusta, tenuis^ nitida, pallide fuscescetis, infra suturam linea satnratiore cincta, versus apiceni dilute rosacea;
anfractus 5, pvimi duo magni, leaves, convexi, cceteri conve.viusculi, striis jpaucis spiralibus palUdis {in anfr. ultimo circiter
12) sculpti ; apertura angusta, longit. totius J vix cequans ; lahrum leviter incrassatum, superne subsinuatum, ad marginem
fusco tinelum ; columella rectiuscula, ccdh tenui induta.
Longit. 4 niillim., diam. Ig.
small shining pinkish-brown shell, exhibiting a few spiral pale
strife.
The penultimate and antepenultimate volutions show indications of longitudinal plication.

A

Purpura squamosa, Lamarck.
Bah. Cape of Good Hope and Natal

coast {Krauss and others)

Cape Verde Islands {Dunler).
Only one young sj ecimen of this common South-Afiican species
was sent by Capt. Turton. The locality given by Reeve (Con. Icon,
It may be
sp. 48), " Tigre Bay, Abyssinia," requires confirmation.
orrect, but the number of species common to South Africa and the
St. Vincent,

I

Red Sea

is

not large.
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Kiener.

from St. Helena is small, about the same size
as the form described by Krauss (Siidafr. Moll. p. 126) under the
name M. dunJceri, but the labrum at the upper extremity is united
with the shell at the suture and not heloio it.
The position of this
point of juncture, judging from the series of specimens in the
Museum, is variable, and consequently when it is high up at the
suture the upper margin of the brownish-yellow band will fall further
below than when the end of the labrum is attached further down or
below the suture. I am therefore of opinion that M. dunJceri should
be regarded as a variety of 21. zonata and not as a distinct species,
as the distinctive features referred to by Krauss are not constant.
Weinkauff (Monograph oi JSlarginella, Conch.-Cab. ed. 2, p. 28)
quotes this species as M. dunkeri from Ascension Island, his specimens being almost as large as typical examples of M. zonata, which
appear to be common at the Cape of Good Hope.
single specimen

MiTRA SIMPLEX, Dunker.
Hah. Cape of Good Hope.
RissoA PLATiA.

(Plate

XXIV.

fig. 13.)

Testa minuta, ovato-turrita, imperforata, albida ; anfr actus 4^,
superne concave excavati, in inedio si/bacute angulati, infra

anguium contracti, spiraliter lirati ; apex obtusus, involutus ;
apertura rotunde ovata, superne acuminata, longit. totius 5
subcequa7is ; peristoma continuum, incrassatum, subeffusum,
margine columellari inferne subprodacta.
Longit. 1| millim., diam. ^.
The spiral sculpture is continued upon the apical whorl, which is
involuted, thus producing a very blunt top to the shell.
The lirse
are four to six in number on the lower half of the penultimate
whorl, and rather coarser than those above the angle.
RissoA ATOMUS.

(Plate

XXIV.

fig.

14.)

Testa minuta, alba, pellucida, nitida, ovata, imperforata ; anfractus 4, convexuiscidi, Iceves, idtimus magnum ; apertura subpyriformis, longit. totius j adcecpians ; peristoma continuum,
margine externo leviter patulo et incrassato, columellari obliquo,
superne valde calloso.
Longit. 1 millim., diam. |.

This minute species, of which there are three specimens, is
and has no other sculpture except microscopic
lines of growth,
certainly full-grown,

RissoAVAGA.

(Plate

XXIV.

fig.

15.)

Testa minuta, tenuis, subrimata, dilute fuscescens, spiraliter lirata ;
anfractus 5, eonvexi, liris flliformibus spiralibus {in anfr. penult.
3, ultimo 1 0) ivstructi ; apertura ovato-rotundata, longit. totius
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subcequans ; peristoma tenue, marciine columellari leviter
superne labro callo tenui juncto.
Lonr/it. 2 millim., diani. 1.
This species has more convex whorls than S. varicifera, to which
Its spiral ridges also are finer, the
it bears a general resemblance.
aperture different, and the labrum has no external varix.
g

reflexo,

RissoA siMULANS.

(Plate

XXIV.

fig.

16.)

Testa ovata, imperforata, alba vel pallich fuscescens ; anfractus
4, convexi,

primus

secundus spiraliter

et

striati, seqventes

liris

transversis {in anfr. jJenidtimo circiter 3, in ultimo 8-9) instructi ; apertura rotunde ovata, lonyit. totius | paulo minor ;
peristoma continuum, vix incrassatum, marr/ine columellari

anguste rejlexo.
Longit. 1| millim., diam. 1.
This is a shorter stumpier species than _B. varicifera and has no
postlabral thickening.

RissoA oRDiNARiA.

(Plate

XXIV.

fig.

17.)

Testa ovata, soUdiuscula, alba, imperforata, nitida ; anfractus
4, convexiuscidi, sutura mediocriter profunda, paulo obliqua
sejuncti, spiraliter substriati ; apertura rotunde ovata, superne

acuminata, longit. totius g paxdo superans

;

peristoma continuum,

margine columellari dilatato.
Longit. Ig millim., diam. |.
This species, although so small, is certainly adult. The spiral
strise are not numerous, and only visible on well-preserved specimens
leviter incrassatum,,

by the aid of a microscope.

RissoA ^auA.
Testa

brevis,

convexi,

(Plate

XXIV.

fig.

18.)

alba, vix rimata ; anfractus 5, primi duo
vel spiraliter tenuiter striati, cceteri superne

turrita,

laves

tabulati, angulati, carinis fortibus (in anfr. superioribus

duabus

in idtiono senis) instructi, lineis incrementi tenuissimis sculpti
apertura ovata, longit. totius g haud cequans ; peristoma continuum, margine externo vix incrassato, columellari dilatato,
rejlexo,

rimam umbilicalem formante.

Longit. 2| millim., diam. Ig.
This species closely resembles B. perfecfa in form. It is, however,
a little larger, is not spotted, and has seven keels on the body-whorl
instead of five ; of these, the one nearest the suture is very fine and
thread-like, the next two, which also pass up the spire, are strong
and prominent, and the remaining four gradually lessen in thickness,

the lowermost being very inconspicuous.
The nucleus of this species is also different from that ofR.perfecta,
and the outer lip is not thickened in the same manner.

RiSSOA FENESTRATA, KraUSS.

Hab. Cape of Good Hope.
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19.)

Testa B. congenitse siniilis, sed tenuior, pallidior, spiraliter
tenuissime striata ; anfractus 5, convexiuscuU, idtimus rotundaliis,
hand obsolete angidatus ; peristoma undique tenue,
marginibus callo tenui junctis,
Longit. 2 miUim., diam. 1.

This species in form is very like B. congenita, from St. Helena.
is, however, rather smaller, thinner, paler, spirally striated, has
no approach to an angle at the periphery, and has a thinner peristome.
It

TuRRiTELLA CARiNiFERA, Lamarck.
Rab. Cape of Good Hope.
Triforis perversa (Linne).
Eab. South Africa (G. B. Sowerby).
This well-known species occurs in Great Britain, Mediterranean, at
Madeira and the Canary Islands, also on the coast of California.

Turbo (Ocana)
Hub. Cape

of

cidaris, Gmelin.

Good Hope.

Turbo (Collonia) incertus.
Testa

(Plate

XXIV.

figs.

21, 21a.)

minuta, imperforata,

subglobosa, fusco-p%irp>i,rca, Icpvis,
incrementi lineis striata ; anfractus tres, conve.ciuscuU, celeriter
crescentes, idtimus magnus, rotundatus ; a2iertura magna, fere
circidaris, longit. totius
| fere cequans ; peristoma interruptum,
margine exteriori tenui, columellari albo, incrassato, rejlexo.
Longit. 1| millim., diam. maj. 1|.
The generic position of this minute species, of which there are
five specimens in the collection, would be somewhat uncertain, if
the operculum had not been present in one of the examples.
It is
white, slightly convex, and consists of about three whorls.

Phasianella neritina, Dunker.
Hab. Cape of Good Hope.

Trochus (Cynisca) granulosus, Dunker.
Hab. Table Bay, Cape of Good Hope.
The type figured by Krauss (Siidafr. Moll.
pinkish tint. White varieties are also met with.

pi. v. fig.

28)

is

of a

A. Adams described
183) as Cyclostrema gramlata.
The

this species (P. Z. S. 18.J3, p.
locality he gave, Philippine Islands, can scarcely be relied on.

Trochus (Gibbula) musivus, Gould.
Hab. Simon's Bay, Cape of Good Hope
Scissurella jucunda.

(Plate

XXIV.

{Gould).
figs.

22, 22 a.)

Testa minuta, umhilicuta, depressa, alba; anfractus tres, convexi, liris
sph-alibus, tenuissimis, aliisque radiantibus, cancellati, ultimus
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superne imtnictm ;
tenue, continuum.
peristoma
rotundata
apertura irregulariter
;
millim.
Diam. maj. 1|
The larger
Tliere are two specimens of this very minute shell.
conhas the slit almost closed at the peristome, which is otherwise
it
longer,
time
tinuous, so that it is likely, if it had lived a short
a
form
become
have
would
would have been quite closed, and then
liris

duobus

elevatis fissuram eontiiu/entibus

of Schismope.
In his report on the Gasteropoda of the Challenger ' Expedition,
Schismope carinata the same
p. 119, Mr. Watson has described as
species as that published by A. Adams (Ann. Mag. Nat. Hist. 1862,
vol. X. p. 346) under the name of Scissiirella carinata.
'

FissuRELLA MUTABiLis, Sowerby.
Hab, South

Africa, at the Cape.

Patella tjmbella, Gmelin.
Hab. South

Africa,

Cape of Good Hope.

Patella rustica, Linn.
Hab. South

Africa,

Cape of Good Hope.

Patella ocultjs, Born.
Hab. Cape of Good Hope.

Patella compressa, Linne.
St. Helena are of an unusual bright red
the muscular scar and the part it
excepting
colour, and
They are in an excellent
colour.
bright
same
the
of
encloses, is
the fine radiating
between
and
on
exhibiting
preservation,
of
state

The two specimens from
the interior,

liree

very pretty close-set concentric wavy

striae.

Although found on the beach by Capt. Turton, these specimens
have doubtless been transported from the Cape of Good Hope to
which it is said
St. Helena upon floating seaweed, upon the stems of
to attach

itself.

Cylicbna remissa.

(Plate

XXIV.

fig.

20.)

Testa parva, tenuis, albida, superne anguste perforata, striis spiralibuset longitudinalibus minute devussata ; anfr. ultimus lateribus
rectiusadis, inferne piaulo latior qu am supra ; apertura supra
angusta, infra medium leviter dilatata ; columella obliqua,
sidjrecta, leviter reflexa.

Lonqit. 2^ 7nillim., diam. I5.
This species has much resemblance to Utriculus complanatus,
Watson, in form. It is, however, a httle narrower at the upper
The
part, and the aperture is produced higher above the spire.
reticulate sculpture can only be seen under a compound microscope.
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PELECYPODA.

II.

Saxicava arctica

ST.

(Linn.).

Hab. Cosmopolitan.

Kellia crassiuscula.

(Plate

XXIV.

fig.

23.)

Testa glohosn, rotunde ovata, nitida, alba, apices versus suhpellucida,
concentriee subrugose striata, fere cequilateralis ; latus anticum
posteriore paulo anr/mtius ; pa7^?lrt interna alba, incrassata,

minute subruffosa ; linea cardinalis crassiuscula, dente veltuberculo cardinali

instructa

Longit.

63-

;

et laterali

posteriore tuberculari in utraque valva

ligamentum internum pone umbones situm.

millim.,

alt. 5,

diam. 3|.

size it is rather thick.
The umbones
are only very slightly elevated, curved towards the anterior end, and
capped at the tip with a minute embryonic shell.

For a

shell of

such small

Kellia atlantica.

(Plate

XXIV.

24.)

fig.

Testa minuta, ohlongo-rotundata, inasquilateralis, sordide albida,
concentriee tenuissirne striata; margodorsianticusvaldedeclivis,
leviter convexus, posticus longior, subJiorizontalis ; latus anticum
acute rotimdatum, posticum latius excurvatum ; margo inferior
Dens cardinalis valvce sinistrtv ^-formce, valvce
late arcuatus.
dextrce unicus prominens, acutus ;

dens lateralis posticus in
utraque valva elongatus, in dextra validus, margine dorsali sulco
separatus.

Longit. 2^ millim., alt. 2, diam. 1|.
This species is about the size of Lepton

clarJcics,

but not of the

same form.

MONTACUTA SUBTRIANGULARTS,

(Plate

XXIV.

fig.

25.)

Testa fere cequilateralis, mediocriter convexa, sordide albida, haud
nitida, rotunde subtriangidaris, lineis incrementi striata, postice

quam

antice

paulo angustior

;

margo dorsalis utrinque

declivis,

postice vix exeurvatus, antice leviter concavus, ventralis rectus vel
in medio levissime incurvatus ; umbones prominuU, subacuti

pagina interna

nitida, prope margine incrassata; cicatrices
magnce, subpyriformes ; dentes duo valvce sinistrce prominentes,

divergentes.

4| millim., alt. 3g, diam. 2|.
This species has the dorsal margin sloping on each side and the
base almost straight, so that a somewhat triangular shape is produced,
the two lower angles being well rounded.
Longit.

LuciNA (Codakia) imbricatula,

C. B.

Adams.

Lucina imbricatula, C. B. Adams, Proc. Boston Soc. Nat.
id. Contrib. Conch, p. 24.').
ii. p. 10

1845, vol.

;

Ilist.
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Lvcina pecten, Reeve (non Lamarck), Conch. Icon. pi. 7. figs. 34,
35 a-b.
Lucina occidentalis. Reeve, Conch. Icon. Index, Errata.
Flab. Various islands in the West Indies, also Cape Verde Islands
(P. Furse in Brit. Mus.).
This species greatly resembles L.fihuJa Reeve, from the Philippines,
Sea, &c., but the radiating ridges do not divaricate on the dorsal
margins in the same manner. L. munda, A. Adams (Proc. Zool.
Soc. 185.5, p. 225), is the same species as L. fibula.

Red

Mytilus edulis, Linne ?
Two or three small specimens collected by Mr. Melliss have been
They were " found
referred to this common species by Jeffreys.
attached to long pieces of seaweed " which drift on shore at Sandy
Bay beach on the south coast (Melliss), so probably had been carried
They might with equal propriety be
northward from S. Africa.
or M. meridionalis, Krauss.
compressus,
Phil.,
referred to M.

Mytilus magellanicus, Chemnitz.
Both Mr. Melliss and Capt. Turton obtained
weed.

The specimens

are

all

The

form from seaand

variation in the number and coarseness of
colour varies from yellow to purplish.

show considerable
ribs.

this

small, about an inch in length,

MODIOLARIA MARMORATA

tiie

(Forbcs).

Hah. Gt. Britain, Mediterranean, Canary Islands.
According to Jeffreys this species also occurs in the Gulf of Suez,
The specimens from St. Helena
the Persian Gulf, and N. Pacific.
mottled, but agree in form
vividly
Turton
are
Capt.
collected by
and sculpture with European specimens.

('renella pura.

(Plate

XXIV.

fig.

26.)

Testa minuta, cequilateralis, triangularis, inferne arcuata, alba ;
valvce mediocriterconvexce, crassivsadce, radiatim avguste sulcata;
sulcis interstitiis amjustiorihus, Jineis ivcrementi striatce j vuirgo
dorsi utrivque valde declivis, subrectilinearis ; umbones jjrominentes ; linea cardinis valida, infra etj^ne mnbones tvansversim
striata, sidco angusto ligamentali postice ohJiquo sculpta ; ^)f«/!»ia

interna nitida, alba, haud margaritacea, margine inferiori ^dus
denticulato, dentibus 2—3 validis ad extremitatem posticam

minus

linece cardinalis instructa.
Longit. 3 milUm., alt. 3^, diam. 2.
This little species for its size is rather soHd, and peculiar on
account of its hinge-plate, and the two or three denticles at the
posterior end, just within the margin of the valves.

Pecten

pusio, Linn.

Hab. Mediterranean to Norway and Faroe Isles, Madeira, Canaries,
Azores, S. Africa.
This species has been quoted from South Africa both by Jeffreys
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and Sowerby. The latter has, correctly I think, cited P. tinctus and
P. albus of Reeve as synonyms. In this category I should also place
P. sentis and P. textilis of the same author.

EXPLANATION OF THE PLATES.
Plate XXI.
Fig.

Pleurotoma {Clavus) amanda,

1.

(

3.

255.

)

{Mangilia) suhquadrata,

p. 256.
257.
- — (Claihurella ?) multigranosa, p. 258.
Miirex {Ocinchra) alboangulatus, p. 259.
Lachesis helenee, p. 260.
Cantharus ( Triionidea) alhozonatus, p. 260.
(
) consanguincm, p. 260.
(
) lievis, p. 261.
Columbdla {Miirclla) saiictcB-helencs, p. 262.
Triton turtoni, p. 268.

4.
6.

—

6.

7.
8.

9.

10.
11.
12.
13.

13

]>.

alhobalteata, p. 255.
{Drillia) turtoni, p. 256.

2.

(

mellissi, p.

)

a.

;

young.

14. Natica turtoni, p. 2()9.

14 a.

operculum,

;

16.

Solarium ordinarium

17.

17
17

p. 270.

tcsniata; opercuhim, p. 270.
&anct<s-hdenm, p. 270.

15.

a.

;

h.

lower

;

;

upper

side, p. 281.

front view.
side.

Eulima (Suhularia) fnscopunctata,

18.

p. 280.

19. Littorina helcnce, p. 283.

20.
21.
22.
23.
24.
25.
26.

Biala fuscopicta, p. 286.
Eissoa cala, p. 288.
ephamilla, p. 288.
agapeta, p. 289.
wallichi, p. 289.
Barleeia congenita, p. 290.
Triforis atlantica, p. 292.

Plate
Fig.

1.

XXIL

Mitra {Cancilla)

turtoni, p. 266.
(Pusia) sancics-heknee, p. 265.

2.
3.

Obeliscus {Syrnola) purnilio, p. 275.

4.

Turbo (Collonia) adtnissus,

5. Basterotia obloni/a

6

a.

;

p.

294.

lateral view, p. 303.

;

dorsal side.

6. Liioina inconspicua, p. 304.
7.
8.

(

Codakia) compacta,

Area sanctw-helence

8 a.
8 b.

;

p. 304.

lateral view, p. 305.
dorsal side.
;

ventral side.
Pectenatlanticus, p. 306.
sculpture magnified.
9 a.
9 6.
;
sculpture of left valve.
10.
(Janira) turtoni ; right valve, p. 306.
;

9.

;

10

a.

(

)

;

left valve.

Plate XXIII.
Fig.

Pleiirofoma (C'lavws) prolongata, -p. 255.
(Mangilia) gemma, p. 256.
2.
(ClathnrellaVj commutabilis, p. 257.
3.
(
4.
) usta, p. 258.
1.
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Murex {Ocinchra)

6.

(

U.

7.
8.
9.

10.

11.
12.
13.
14.

15.
16.

)
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sandcB-hclcnm, p. 258.

patniclis, p. 2.i9.

CoralUophila erythrosimna, p. 264.
atlantica, p. 264.
Mitra, (Turrinda) innotahilh, p. 265.
{Thahi) pleurotomoides, p. 266.
Marginella (Volmria) consanguinea, p. 266.
— (
) atomus, p. 267.
Scalaria mellissi, p. 273.
sancta-lwlencB, p. 274.
commoda, p. 274.
atomics, p. 274.

Ohelisais sancta-hdenm, p. 275,
18. Turbonilla haroldi, p. 275.
assimilans, p. 276.
19.
truncatdloides, p. 276.
20.
17.

brachia, p. 276.
{Bunl-cria) eritima, p. 276.
23. Odostomia glaijlujra, p. 278.
24. Eulima fusccsccns, p. 278.
atlantica, p. 278.
25.
germana, p. 279.
26.
27. Amaiirclla canaliculata, p. 280.
28. Aclis angidata, p. 280.
simillima, p. 280.
29.
didyma, p. 281.
30.
31. Lacuna pumilio, p. 285.

21.

22.

32. Fossarus {Coul hoityia) dentifer, p. 285.
33.
(
) !(sviitsctdus, p. 285.
34. Bissoiiia mcUis.<i, p. 286.
turtoni, p. 286.
35.
dccipiens, p. 287.
36.
congenita, p. 287.
37.
hclence, p. 287.
38.
39. Bissoa glypta, p. 288.
eritima, p. 289.
40.
compsu, p. 289.
41.
perfccta, p. 290.
42.

Plate XXIV.
Fig.

1.

Bissoa varicifera, p. 290.
varix, p. 290.

1 a.

;

290.

2.

pscicstes, p.

3.

Triforis recta, p. 292.

4.

hathyraphe, p. 292.
Teiiiostoma ? ahnormc, p. 293.
Liotia arenula, p. 294.
admirabilis, p. 295.
ActcBon semisculptus, p. 298.
Leucotina mivuta, p. 298.
Cylichna atlantica, p. 297.
Pleurotoma (Maiigilia) atlantica, p. 307.
ColumheUa {Mitrclla) proscripta, p. 308.
Bissoa platicB, p. 309.
atomus, p. 309.
vaga, p. 309.
simulans, p. 310.
ordinaria, p. 310.
(Eqtca, p. 310.
Barleeia wallichi, p. 311.

5.

6.
7.
8.
9.

10.
11.
12.

13.
14.
15.
16.
17.
18.
19.
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Fig. 20. Cylichna remissa, p. 312.

Turbo {Collinia) incertus, p. 311.
(-:
)
upper view.
22. Scissurella jueunda, p. 311.
22 a.
upper surface.
21.

21

a.

;

;

23. Kcllia crassiuscuta, p. 313.
24.
atlantica, p. 313.
25. Monfacuta subiriangularis, p. 313.
26. Crenella pura, p. 314.

4.

On

the Marine Mollusca o£ Ascension Island.

By Edgar A. Smith.
[Eeceived

In the following

March

14, 1890.]

of forty-two species of Mollusca from Ascenby the 'Challenger' Expedition, ought
not perhaps to be included in the fauna ; for, although dredged
close to the island off the west coast, they were from a depth of
420 fathoms.
The poverty of this list is doubtless due to the fact that no
experienced collector has ever explored the shores.
Fourteen of these species occur at St. Helena, eleven are WestAfrican, twelve are found at the Cape Verde, Canary Islands, and
the Azores, nine are Mediterranean, and seventeen, or about 40 per
cent., are West-Indian forms.
These figures, on comparison with
those referring to the species found at St. Helena, and given in the
previous report, show that the relationship of the two faunas to
other regions is the same.
Both resemble that of the West Indies
more than any other locality, both have a considerable percentage
of species common to West Africa, to the Atlantic Islands, including
the Cape Verdes, Canaries, Madeira, and the Azores, and also to the
Mediterranean, the causes which have effected this distribution
doubtless being the same in both cases.
The three species of Marginella are well-known Cape forms, and
therefore the question arises, whether these shells may not have
list

sion Island, nine, obtained

drifted to Ascension

on floating tangles as in the case of numerous

species at St. Helena.

A

few species are eastern forms, for example Ostrea cucullata
Both of these, I believe, are established at
Ascension.
The former was quoted by Chemnitz more than a
hundred years ago, and although he remarks that ships returning
from China and the East Indies used to call at Ascension for water,
I do not think it likely that the shells were carried there from the
east.
The single valve received from Dr. Conry is in very fresh
condition and has not the appearance of having been rolled on the
beach.
In the
Universal Conchologist
Martyn has figured a small
specimen of the well-known Fusus proboscidi^erus of Lamarck,
under the name of Buccinum incisum, and gives as the locality
" Ascension Island, new Guinea."

and Malleus regula.

'

Proc. Zool.

'

Soc— 1890,

No. XXII.
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have been unable to discover the existence of any island of that
name near New Guinea, although that region would be a correct
Perhaps " new " should read near, which
habitat for this species.
I

up the doubt with regard to Ascension Island, but
question the occurrence of this shell in the Atlantic.
All the species enumerated hereafter, with the exception of the
three species of Marginella and lanthina globosa, are represented
Tlie
in the British Museum by specimens from Ascension Island.
greater part were received from Staff-Surgeon T. Conry a few years
would then
I very

clear

much

ago, and partly recorded in the
vol. viii. pp.

Ann. & Mag. Nat.

Hist, for 1881,

430, 431.

I.

GASTROPODA.

PisANiA pusio (Linne).

Two specimens of this common species were obtained by Dr.
Conry, which agree in all respects with typical examples from tlie
West Indies. It has not, I believe, been noticed before from the
eastern side of the Atlantic.

CoLUMBELLA (Mitrella) cribraria, Lamarck.
4" Gaimard, Kiener).
this
species are of a very dark or blackspecimens
of
The four
brown colour, and pale-spotted in the usual way. It is common at

Hab. Ascension {Quo]/

the

West

Indies.

Purpura ascensionis, Quoy & Gaimard.
Hab. Ascension Island

{Q.

4' ^-j Kietier, Kiister, &c.).

This species has not, I beheve, ever been recorded from any other
Two specimens sent by Capt. Turton
locality than Ascension Island.
from St. Helena are in a very worn state, and were obtained by him
near the harbour at Jamestown, so, as he observes in his notes,
•'
perhaps they are not true natives."

Purpura Helena, Quoy & Gaimard.
The specimens obtained by Dr. Conry are not quite like Reeve's
type ofj'asciata (a synonym of this species), having the tubercles
r,;ther more distant, the brown colour of n darker tint, and the
blotches within the outer lip much more pronounced
but this may
be due to the fact that none of the specimens aj)pear to be adult.
;

Harpa

rosea, Lamarck.

Ascension Island appears to be a new locality for this shell, which,
is at present known, has a limited range on the West Coast
of Africa.
Kiener cites " les mers du Japon " as the habitat, but

as far as
this

is

certainly incorrect.

Ranella

ccelata, Broderip.

Hab. Ascension
a. pustulosa

is

(Conrt/).

a variety of this species.
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Marginella CAPENSis, Dunker.
Hnb.
Other

iAscension {Weinkauff).
localities for this species are

Marginella zonata,

South Africa and Guinea.

Kiener.

Hub. Ascension {IVeinkauff)

Marginella dunkeri,

;

Cape of Good Hope.

Krauss.

Hab. Ascension {Weinkauff)

;

Cape of Good Hope.

Mitra striatula, Lamarck.
This well-known West-Indian species has not been previously
recorded from the eastern side of the Atlantic.
Of the two specimens
obtained by Dr. Conry, one, which has lost the spiral striatiori
through being beach-rolled, is very remarkable, and plentifully
spotted with the opaque white which is so characteristic of this
species.
The other specimen is in fresh condition, and possesses all
the features of typical examples from the West Indies.
The shell
figuied by Sowerby (Thes. Conch, pi. 353. fig. 20-^) under the name
of M. barbadensis is an immature specimen of this species.

Eulima cuyta, Watson.
Eulima chyta, Watson, Report 'Challenger' Gasteropoda,
pi.

xxxvi.

p.

516,

fig. 5.

Uab. Ascension

Island,

420 fathoms.

Ianthina globosa, Swainson.
Hab. Ascension Island (Lesson).
p.

This species is quoted by Lesson (Voy. Coquille, Zool.
366) under the name of I. prolonyata, Blainville.

Cypr^a lurida,
Hab. Ascension
Besides two

ii.

Linne.

{Lister),

Cypr^a spurca,
Museum

vol.

Linne.

specimens received from Dr. Cunrv, the British
by R. Trimen, Esq.

possesses a third, presented

Littorina MiLiARis, Quoy & Gaimard.
Hab. Ascension Island (Q.

^

G.,

PhUipjn, Conry, Craven).

Planaxis lineatus (Da Costa).
Hab. Ascension {Conry).
RissoiNA bryeria (Montagu).
Hab. Ascension Island {R. Trimen).

RissoA (Setia) tenuisculpta, Watson.
Rissoa (Setia) tenuisculpta, Watson, Proc. Zool. Soc. 1873, p. 389,
pi. xxxvi. fig. 28; Gasteropoda of the 'Challenger' Exp. p. 607.

Hab. Mediterranean, Madeira, Ascension
(25-420 fathoms).

Island,

and West Indies

22*
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RissoA (Setia) triangularis, Watson.
Hissoa (^Setia) triangularis, Watson,

'

Challenger

'

Gasteropoda,

p. 61 1, pi. xlvi. fig. 2.

Hab. Ascension

Island,

Alaba tervaricosa

420 fathoms.

(C. B. Adams).

Eissoa tervaricosa, C. B. Adams, Proc. Bost. Soc. Nat. Hist.
1845, vol. ii. p. 6.
Rissoa (?) melanura, C. B. Adams, Contrib. Conch, p. 116.

Hab. Ascension Island {Gonry); Jamaica (Adams).

The

single

well-preserved specimen from Ascension

more slender than any of the examples from Jamaica
It

belongs, however, without doubt to

I

this species,

a

is

trifle

have seen.
having the

and some opaque white spots
This specimen lias a
in the same })lace as in Jamaican shells.
single varix on the body-whorl, and its apex is not black, but this
I do not regard as an essential feature.
After carefully studying the descriptions of R. tervaricosa and
S. melanura, and examining a series of both, named by C. B. Adams
himself, in Cuming's collection, I feel convinced that they constitute
The number and position of varices is very
but one species.
variable, and their total absence occasionally occurs. The texture and
striation are similar in all specimens, and all are white and mostly
exhibit at the periphery of the body-whorl a series of opaque white
dots, not mentioned by Adams, which are also visible around the
The apex is not constantly black,
lower part of the upper volutions.
but is so occasionally, both in varicose and unvariced specimens.
spiral striae at the base of the whorls,

MiTRULARiA DiLLWYNi

(Gray).

Wood {nan Linn.), Index Test. pi. xxxvii. fig. 1.
Calyptrcea dillwynii, Gray, Ann. Philosoph. 1825, vol. ix. p. 407 ;
Woodward, Man. Moll. pi. xi. fig. 11.
Mitrularia dillwynii, Fischer, Man. Conch, pi. xi. fig. 11.
Patella equestris.

Calyptrcea
13 a-b.

mai-tiniana.

Reeve,

Conch.

Icon.

vol.

xi.

pi.

iv.

figs.

Hab. West Indies [Woodioard and Brit. Mus.) ; Philippines
{Cuming).
This species has the surface extremely uneven and wrinkled, and
minutely radiately striated.
The internal appendage is very large.
According to
I think it possible Reeve's locality may be an error.
Hanley (Index Test. p. 183) this is Patella undulata of Bolten.

HippoNYX ANTiQUATUS

(Linue).

This species occurs also at

St.

Helena.

Strombus bubonius, Lamarck.
Hab. West Indies, West Africa at Goree and Rufisque,
Verde Islands.
The single specimen from Ascension Island is very

also

Cape

like

that
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but the tubercles are rather

larger and

Nerita ascensionis, Gmelin.
( Quoy Sf Gaimard, Trimen, Conry, ChemIsland of Trinidad, off Brazil, and Fernando Noronha.

Hah. Ascension Island
nitz, &c.)

;

Basilissa oxytropis, Watson.
Basilissa oxytropis, Watson, Report

'

Challenger

Gasteropoda,

'

p. 104, pi. vii. iSg. 9.

Hah. Ascension

420 fathoms.

Island,

FrssuRELLA NUBECULA (Linn^).
Hab. Mediterranean, Morocco, Cape Verde

Islands, Senegambia,

Guinea.

With

Lamarck, should be united

besides F. rosea,

this species,

F. ostrina, Reeve, described without locality.

WiLLIAMIA GUSSONII

(Costa).

found at St. Helena, and has already been
noticed and references given in the preceding report on the Mollusca
of that Island.
This species

is

also

Utriculus oryctus, Watson.
Utriculus oryctus, Watson, Report
p. 653,

'

Challenger

'

Gasteropoda,

pi. xlviii. fig. 12.

Had. Ascension

420 fathoms.

Island,

Cylichna cylindracea (Pennant).
Hab. Ascension Island (' Challenger' Exped.).

Haminea hydatis

(Linne).

Hab. Ascension Island {li. Trimen).
The specimens from Ascension, like those
Helena, are

all

small,

referred to from St.

none exceeding 10 millim.

Dentalium entalis,

in length.

var. agile.

Hab. Ascension Island, 420 fathoms (' Challenger ') North Seii,
Bay of Biscay, Mediterranean, Azores, Canaries, Gulf of Mexico.
;

PELECYPODA.

II.

Semele cordiformis

(Chemnitz).

Hnb. Ascension (Conry).
Remarks on the distribution and synonymy of

this species

are

given in the St. Helena Report.

LuciNA (Codakia) imbricatula,

C. B.

Adams.

Hab. Ascension {Conry and R. Trimen').
This species is scarcely distinguishable from L, pecten, Lamarck.
The latter is rather more finely sculptured. Both forms occur at
St. Vincent's,

West

Indies.
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Cryptodon,

sp.

Hab. Ascension

Island,

420 fathoms

Cardium (Fragum) medium,
Hab. "West

I,

('

Challenger

').

Linn6.

Indies.

Two separate valves obtained by Dr. Conry possess all the features
of this well-knovpn form.
It has not, I believe, l)een previously
recorded from the eastern parts of the Atlantic.
Arca sanct^-helen^,

Smith.

Hab. Ascension {Meiklejohn) and

St.

Helena.

Arca (Acar) domingensis, Lamarck.
Hah. Ascension {Conry and Trimen).

Arca (Acar)

lactea, Linne.

Sab. Ascension

{Conry).

This species occurs in the Mediterranean, British seas, ^Yest Africa
Jeffreys
at the Cape Verde and Canary Islands, and South Africa.
has also quoted it as a Red-Sea form.

Nuculana jeffreysi

(Hidalgo).

Hab.

Ascension Island, 420 fathoms {^Challenger''), off the
Azores in 1000 fathoms (' Challenger''). Off the west of Ireland,
165-1443 fath. {'Porcupine' Exp., 1869) off Portugal, 740-1095
fath. (' Porcupine Exp., 1870).
;

'

Spondylus, sp.
A number of odd

valves of a species of this genus were presented
Dr. Meiklejohn, and a single valve was also received
from Dr. Conry. The largest specimen is four and a half inches in
diameter.
All the valves are very much worn, so that it is impossible
The colour is bright purple-red and
to identify them specifically.
the surface is covered with numerous radiating ridges, some of which,
more or less far apart, are larger than the rest, and on the deeper valve
appear to have been strongly nodose at distant intervals.

to the

Museum by

Malleus regula

(Forskal).

Hab. Ascension {Conry) Red Sea and Philippines.
Two young specimens, which appear to belong to this species, is
all the evidence we have of the occurrence of this species in the
;

Atlantic.

OsTREA cucullata, Bom.
Hab. Ascension {Conry and Chemnitz)

;

Red

Sea, Indian Ocean,

Philippines.

Dr. Conry's specimen is in fresh condition and, although a little
is very like Chemnitz's figure 679 a (Conch. Cab. vol. viii.

smaller,
pi. 74).

latter

He named

tliis spc^cies

from Red-Sea examples.

0. cornu-copice and O. furskalii,

tlie
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April 15, 1890.

G. A. Boulenger, Esq., F.Z.S., in the Chair.

The

following papers were read

:

Second Report on Additions to the Batraoliian Collection
in the Natural-History Museum '.
By G. A. Bou-

1.

LEiVGER.

March

[Eeceived

(Plates

18, 1890.]

XXV. & XXVI.)

Our knowledge of the species of Batrachians increases rapidly.
After considering carefully every description that has been published
since the beginning of 1882, I find that as many as 1119 apparently
valid species are known at present, viz. 960 Ecaudata, 122 Caudata,
and 37 Apoda.

The

collection in the British

by the following

Museum keeps pace with

this increase,

of additions received during the last
four years.
In fact, the rate of increase has steadily risen since the
collection of Frogs was first put in order by Dr. Giinther in 18.58 '.
The number of species then represented in the Museum was estimated
at 214 (1691 specimens).
In a report published ten years later by
as testified

list

In the second edition
Dr. Giinther^ the number had risen to 313.
of the Catalogue, prepared by me and issued in 1882, the number of
species was given as 522, and the number of specimens 4692.
63
species were added from 1882 to the middle of 1886, and 74 more
So that the Museum possesses
are enumerated in the jiresent report.
at present examples of about 660 species of Frogs, illustrated by
Thus we see that the increase in the number
over 6900 specimens.
of species represented in the Museum has been at the rate of 10 per
annum from 1858 to 1868, of 15 per ann. from 1868 to 1882, of 16
per ann. from 1882 to 1886, and of 18| per ann. from 1886 to the
present day.
The number of Tailed Batrachians in the Collection is now 85
species and about

1340 specimens

;

of Apodals, 29 species and 156

specimens.

I.

List of the Species, new or previously unrepresented, added to
the collection since June 1886.

(An

asterisk indicates type specimens.)

ECAUDATA.
*1.

Rana

boulengeri, Gthr.

Ann. N. H. (6)

iv.

1889, p.

Ichang (Pratt).
*2.

Rana

macroscelis, Blgr.

Ann. N. H. (6)

i.

1888, p. 345.

222.—

— New

Guinea (Forbes).
1

Cf. P. Z. S. 1886, p. 411.

^

Catalogue of Batrachia Salientia.

3

p_ 2. S. 1868, p. 478.
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[Apt. 15,

Ana. Mus. Genova, (2) v. 1SS7, p. 482.
Tenasserim, Mergui {Theobald, Beddome, Anderson).

Rana

dorice, Bigr.

—

Rana utricularia. Hail. Florida (Bullman).
Rana amurensis. Blgr. Bull. Soc.Zool. France, 1886, p. 598.
Lake Kanka and Corea (Fischer).
Ra7ia ZeiMiV.Blgr. Ann. N. H. (6) ii. 888, p. 506.— Bombay
1

{Leith).
7.

*8.

Rana
Rana

ffalamensis,

humeralis,

—

D.

& B.— Niger

Benue.

Blgr. Ann. Mus. Genova, (2)

Upper Burma {Fea).
p. 420.
Blgr. Ann. N. H.
labialis,
*9. Rana

(5) xix. 1887, p.

Malacca {Hervey).
*10. Rana flavicrus, Blgr. Ann. N. H. (6)
Madagascar {Majaster).
*11.
*I2.
*13.

Rana
Rana
Rana

iv.

1887,

v.

1889, p.

345.—
245.—

c—

Madagascar (Majaster).
1.
1.
c.
Blgr.
p. 246.— Madagascar {Majaster).
biporus,
himalaijana, Blgr. Ann. N. H. (C) ii. 18S8, p. 5U7.—
redimita, Blgr.

Darjeeliug (Jerdun, Blanford).

Rhacophorus leprosus,Tsch.—PeTSik{Wrni/).
*15. Rhacophorus opisthodon, Blgr. Ann. N. H. (6) i. 1888,
Madagascar.
p. 105.
Loo Choo Islands {Pryer).
16. Rhacophorus viridis. Hallow.
Ann.
N. H.(6) i. 1888, p. 105.—
Blgr.
albilabris,
*\7. Rhacophorus
Madagascar (Baron).
*18. Lvalus vittatus, Blgr. Ann. Mus. Genova, (2) v, 1887,
\4.

—

—

—

Bhamo(Fea).
p. 421.
*19. Cormifer johnstoni, Blgr. P. Z. S. 1887, p.564.— Riodel Ray,
\y. Africa (Johnston).
Kiduwe, E. Africa
acridoides. Cope.
Fhrynobatrachus
20.
(Jackson).
*21. Butrachylodes vertebralis, Blgr. P. Z. S. 1887, p. 337.

—

Solomon Islands (Woodford).
22. Arthroleptis pcecilonotus, Ptrs.
Cameron).

— Gold

Coast

(Burton

—

Rappia pusilla, Cope. Brass, Niger.
*24. Rappia sordida, Fischer, JB. Wiss. Anst. Hamb.
Cameroon (Fischer).
p. 10.
Angola (Bocage).
25. Hylambates anchietce, Bocage.
Angola (Bocage).
*26. Hylambates angolensis, Bocage.
23.

—

27.

*28.

4'

—
—
Phyllobates limbatus, Cope. — Oiba.
Essex
Garm.
Phyllobates
— Trinidad (Agassis).
trinitatis,

Bull.

v.

1888,

Inst. xix. 1887,

p. 13.

\—

*29. Mantella baroni, Blgr. Ann. N. H. (6) i. 1888, p. 106
Madagascar (Baron).
Ecuador.
30. Phryniscus longirostris, Cope '.
* 31. Engystoma leucostictum, Blgr. Ann. N. H. (6) i. 1888,
p. 416.— Sta. Catharina, Brazil (Micha'dis).

—

'^=.P/iri/nomantts maeidafi/s,

Tbominot, 1889.

^=Phrynii>cus houssinyauUi, Thouiinot, 1889.
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*32. Microhyla inornata, Blgr. P. Z.

S. 1890, p. 37,— Deli, Sumatra (Moesc/i).
*33. Phrynellapulchra, Blgr. Ann. N. H. (.i) xix. 1887, p. 346.
Malacca {Hervey) Deli, Sumatra {Moesch).
*34. Phrynella poUicaris, Blgr. P. Z. S. 1890, p. 37.— Perak
;

{_Wrny).
*35. Cacosternumnamim, Blgr. Ann. N, H. (5) xx. 1887, p. 51.
CafFraria

Weak).

(

*36. Callulops dorice, Blgr. Anu. N. H. (6) i. 1888, p. 345.
New Guinea (Forbes).
*37. Platyhyla grandis, Blgr. Ann. N. H. (6) iv. 1889, p. 247.
^ladagascar {Majaster).
*38. Platypelis poUicaris, Blgr. Ann. N. H. (6)i. 1888, p. 106.
Madagascar (Baron).
*39. Genyophryne thomsoni, Blgr., infra.
Sudest Island, New

—

Guinea (J5. Thomson).
*40. Hylodes plicifera, Blgr. Ann. N. H. (6) ii. 1888, p. 41.—
Iguarasse, Pernambuco (Rumaye).
*41. Hy lodes ramagii, Blgr. 1. c.
Iguarasse (Ramar/e).
*42. Ceratophrys cukarata, Blgr., infra.
Colombia {Fischer).
*43. Paludicola fischeri, Blgr., infra.
Venezuela {Fischer).

—

—

*44. Paludicola

—

Ann. N. H. (5) xx. 1887,
Sul (Bischof).
*45. Leptodactylus prognathus, Blgr. Ann. N. H. (6) i. 1888,
Kio Grande do Sul {Ihering),
p. 187.
*46. Limnodynustes Jletcheri, Blgr. Ann. N. H. (6) ii. 1888,
p.

hischoffii,

Blgr.

296.— Rio Grande do

—

p. 142.

— Victoria

{Fletcher).

—

*47. Crinia victor iana, Blgr. 1. c.
Victoria {Fletcher).
*48. Eupemphix nana, Blgr. Ann. N. H. (6) i. 1888, p.

187.—

Sta. Catliarina, Brazil {Michaelis).

* 49. Eupemphix trinitatis, Blgr.
Ann. N. H. (6) iii. 1889,
Trinidad {Hart).
p. 307.
*^50. Bufo jerboa, Blgr., infra. S.E. Borneo {Fischer).
*51. Bufo muelleri, Blgr. Ann. N. H. (5) xx. 188/, p. 52.—

—

—

JNlindanao {F. Aliiller).

Bufo
*53. Bufo
52.

debdis,

Gir.—Texas {Taylor).

—

Blgr. P. Z. S. 1887, p. 565.
Eio del
Africa {Johnston).
*54. Bufo macrotis, Blgr. Ann. Mus. Geneva, (2) v. 1887, p. 422.
Kakhyen hills, Upper Burma {Fea).
*55. Bufo parvus, Blgr. Ann. N. H. (5) xix. 1887, p. 346.
superciliaris,

Rey,

W.

—

Malacca {Hervey) ; Deli, Sumatra {Moesch).
*56. Bufo quadriporcatus, Blgr. 1. c. p. 347.— Malacca {Hervey),
Perak {Wray) ; Deli, Sumatra (ilfoescA).
*57. Bvfo philippinicus, Blgr. 1. c. p. 348.
Puerta Princesa

—

{Fvei-ett).

58. Cophophryne siJckimensis, Blyth.

Hyla
*60. Hyla
59.

langsdorffii,
copii,

{Forrer).

Blgr.

D.

&

B.

—

— Sikkim {Blanford).

Sta. Catharina, Brazil {Ihering).

Ann. N. H.

(5) xx. 1887, p.

53.— Texas
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bisclioffii,

Blgr.

c.

1.

p.

298— Rio

[Apr. 15,

Grande do Sul

'{Bischof).

*G2.

stepheni, Blgr, P. Z. S. 1887, p. 5;9.— Port Hamilton,
Corea {Stephen), Ussuri R. (Fischer).

Ryla

*G3. Hyla phrynoderma, Blgr. Ann. Mus. Geiiova, (2) vii.'1889,
Coloiiia Resistencia, Argentine Republic {Spegp. 2-18.

—

azzini).

*G4.

Hyla
(

*65.

lutea, Blgr.

Hyla

*G7.
68.

*69.
*70.

337.— Solomon

S. 1687. p.

I?lands

nana, Blgr. Ann. Mus. Genova, (2) vii. 1889,
Colonia Resistencia {Spegazzini).
Hyla bivittata, Blgr. Ann. N. H. (6) i. 1888, p. 188.—
Sta. Catliarina (Michaelis)
Hyla maryinata, Blgr. Ann. N. H. (.5) xx. 1887, p. 298.—
Rio Grande do Sul (Bischoff).
Hyla miotympanum, Cope. Mexico {Copenhagen Mus.}.
Hi/la catliurince, Blgr. Ann. N. H. (6) i, 188S, p. 417.—
Sta. Catharina {Mkliaelis).
NototreniaJissipes,B\gr. Ann. N. H. (6) ii. 1888, p. 42.
Iguarasse, Pernambuco (Ramage).
p. 249.

*G6.

P. Z.

Woodford).

—

—

Ann. Mus. Genova, (2) iv. 1887,
Upper Burma {Fea).
Laur.
^Germany, Denmark, Sweden,

71. Leptobrachium fece, Blgr.
p.

512.

— Kakhyen

72. Bombinator igneus,
Austria.

hills,

^-

—

*73. Bombinator orientalis, Blgr.
Cliefoo (Swinhoe)
p. 143.

—

(Fischer).

74. Alytes cisternasii, Boscsi.

N. H. (G) v. 1890,
Corea (Carpenter); Ussuri

Ann.
;

— Spain (Boscd).

Caudata.
1.

Molge

meridionalis. Cope, Bull.

p. 30.

— Texas

U.

S. Nat.

Mus.

17,

1880,

(Taylor).

*2. Hynobius leechii, Blgr. Aun.

N. H.

(5) xix. 1887, p. 87.

Corea (Leech).
*3. Hynobius chinensis, Gthr. Ann. N. H. (G)

iv.

1889,

p.

222.—

Icliang (Pratt).

1.

Apoda.
Panama

Ccecilia polyzona, Fisch.

—

—

(Fischer).

Gymnopis oligozona. Cope. Guatemala (F. Miiller).
*3. Siphonops hurdyi, Blgr. Ann. N. H. (G) i. 1888, [). 189.—
Porto Real, Rio Janeiro (Hardy du Dreneuf).
2.

II. Descriptions of

new

Genyophryne,

Species.

g. n.

Pupil horizontal.
Tongue oblong, entire, free at the sides. Teeth
on the palatine bones. Eight or nine small teeth on the anterior
'

The European specimens

B. pachypus, Bp.

referred to B. igneus in the Catalogue belong all to
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A

extremity of each ramus mandibuli.
denticulated transverse dermal ridge in front of the oesophagus. Ear hidden. Fingers free ;
toes webbed at the base, the tips slightk dilated
outer metatarsals
;

No

bound together.

prsecoracoid ; sternum cartilaginous.
verse processes of sacral vertebra moderately dilated.

Trans-

Genyophryne may be regarded as the type of a new family of
Firmisternia, Genyophrynidte, characterized by absence of maxillary
teeth and presence of mandibular teeth.
In all but the latter character

agrees with the Engystomatidce.

it

Genyophryne thomsoni.

XXV.

(Plate

fig.

1.)

Very similar in appearance to Rhombophryne testudo, Bttg. Head
large and much depressed
eyes small and wide apart.
First finger
;

shortest, third

much longer

than second or fourth.

Inner metatarsal
Skin
smooth.
Pinkish brown above, variegated with blackish
temples
whitish
a light line on each side from the eye along the back
hinder side of thighs and lower surface of tarsus black.
From snoui to vent 32 millim.
A single specimen was obtained by Mr. Basil Thomson on Sudest
Island, between New Guinea and the Louisiade Archij)elago,
It is
unfortunately in very bad condition.
tubercle indistinct.

Heel with a triangular dermal process.
;

;

;

Ceratophrys calcarata.
Vomerine teeth

XXVI.)

(Plate

two very small, very indistinct groups between
the choanse.
Head large, bony a supratemporal bony ridge
nostril nearer the eye than the tip of the snout
tympanum perfectly
distinct, a little smaller than the eye
interorbital space concave
upper eyelid prolonged into a small " horn." First finger longer
than second
toes hardly half webbed
inner metatarsal tubercle
very large, shovel-shaped, sharp-edged
a rather indistinct tarsal
in

;

;

;

;

;

;

;

;

The

reaches the tympanum.
parts with small very prominent tubercles, the largest of
which are ribbed. No dorsal shield. Dark olive above, with paler

fold.

tarso-uieiatarsal

articulation

Upper

symmetrical markings; an arrow-headed green band on the back,
widening and bifurcating between the eyes ; lower parts with a few
brown spots metatarsal spur black.
From snout to vent 70 millim.
A single specimen, a female, obtained by Hr. Diimel in Colombia,
was in the lace Dr. J. G. Fischer's collection, recently acquired by
the Trustees of the British Museum.
;

Paludicola fischeri.
Tongue

elliptic, entire.

(Plate

XXV.

fig. 2.)

Vomerine teeth none.

as long as the diameter of the orbit

;

Snout rounded,

interorbital space as broad as

the upper eyelid ; tympanum rather indistinct, about half the diameter
of the eye.
Fingers slender, first not extending quite as far as second
toes slender, fringed, with a shght rudiment of web ; subarticular
tubercles moderately large but very prominent ; a small tarsal tubercle
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oval, blunt metatarsal tubercles, inner more elongate and nearer
The tibio-tarsal articulation
fellow than the tarsal tubercle.
Skin smooth ; a large, flat, oval lumbar
reaches the centre of the eye.

two
its

Grey-brown above, with a blackish

gland.

lateral

band

;

lumbar

hind Umbs with dark crosshinder side of thighs white-dotted ; lower parts white,
bands
speckled with brown.
From snout to vent 33 millim.
A single female specimen from Venezuela, from Dr. Fischer's

gland with a black, light-edged ocellus

;

;

collection.

BuFO JERBOA.

(Plate

XXV.

fig. 3.)

Allied to Bufo leptopits, Gthr., but with still longer hind limbs.
The femoro-tibial articulation reaches the shoulder, the tibio-tarsal
far beyond the tip of the snout, and the tibia measures two thirds
In B. leptopus the tibia measures
the length of head and body.
half the length of head and body, and the tibio-tarsal articulation

Snout
reaches the eye or between the eye and tip of the snout.
interorbital space as
strongly projecting ; loreal region vertical
broad as the upper eyelid ; tympanum close to, and measuring half
First and second fingers equal ; toes onethe diameter of the eye.
with small smooth warts; no distinct
parts
Upper
webbed.
third
parotoids. Brown above, limbs with darker cross-bands an X-shaped
dark marking on the middle of the back; throat brown. Male with
an internal subgular vocal sac and brown nuptial asperities on the
;

;

inner finger.

From snout

to vent

30 millim.

A single male specimen, collected by Hr. Grabowsky in S.E. Borneo,
and mentioned in the hst published by Fischer (Arch. f. Nat. 1885,
It is particularly curious to find in Borneo,
p. 43) as B. leptopus.
which is the home of the most long-legged Rana {R. jerboa, Gthr.),
a kind of Toad which by far exceeds all others in the length of the
hind limbs.

EXPLANATION OF THE PLATES.
Plate XXV.

Gmyofhrync thomsoni.
a. Open mouth.
X 2.
b. Eight ramus of mandible.

Fig. 1.
1

1

P(d udicola facheri.
2 a. Open mouth.
X

x3.

2.

2.

3. Btifo jerboa.

Plate XXVI.
Ceratophrys calcarata, with side view of liead.
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Psophia and on its Relations to
E. Beddard, M.A., &c., Pro-

By Frank

sector to the Society.
[Eeceived

So

March

26, 1890.]

am aware

there has been no paper especially devoted
to the general anatomy of Psophia ever published, although manvlof
the facts in its structure have been described incidentally in other
papers.
The following observations refer to the principal osteological and some other characters, of which a few are mentioned
here for the first time.
The principal account of its skeleton is to be found in Burmeister's
work upon Cariama \ and in Parker's memoir of the osteology of
far as I

Rhinochetus

^.

The

skeleton and some of the separate bones (pelvis, sternum, &c.)
figured and described in Eyton's ' Osteologia Avium'; the
skeleton of P«. crepitans is also figured by Meyer in his 'Abbildungen Vogel-Skelet.* pi. Ixxvi.
I have had the opportunity of studying both Psophia crepitans
are

and Psophia leucoptera. It may not therefore be out of place to
point out some of the differences which appear to distinguish these
two species from each other. The difference in the proportions of
the two lobes of the liver is remarkable ; I have a MS. note in the
handwriting of Prof. Garrod which shows that Psophia viridis, a
species which I have not myself examined, agrees in this particular
with Ps. leucoptera.
With regard to specific differences the following table shows all
that I have been able to ascertain
:

Liver-

Skull.

lobes.

Psophia leucoptera...

Palatine bones
with longer inner
lamina
space
between
post-

L<R

;

frontal

gomatic

and

Vertebral column.

Vertebrte

Nos.

.

.

free vertebras.

these 2-6 with
uncinate processes)
1 pair
of lumbar ribs.

zy-

;

postfrontal

^

L>E

Vevtebrfe

-

p. 11 (1853).

"

On

vol. vi. p.

the Osteology of the

501 (1886).

vertebra;.

and

Kagu

Nos.

19-22 fused, followed by two free

sternum (of

1

ribs;

pair cerv.
8 attached

to sternum (of
these 2-7 with

uncinate processes) a tiny
rudiment of a
10th rib.
;

" Beitrage zur Naturgeschichte des Seriema,"
i.

to

;

zygomatic
process narrow.

Bd.

pair cerv.
8 attached

ribs;

process

Palatine bones
with very short
inner
lamina
space
between

1

19-22 fused, followed by three

wide.

Psophia crepitans

Ribs.

Abhandl. nat. Ges. Halle,

{Ehinochetus jubatus)," Trans. Zool. Soc.

i
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now proceed to direct attention to
some of which I have not seen referred

I shall

skull,

[Apr.

1.5,

certain points in the
to elsewhere.

Skull.
to the temporal fossse, Prof. Parker contrasts the Kagu on the
with Anthropoides, Balearica, Psophia, Eurypijgu, Ocydrohand
one

As

mus, and CEdicnenius on the other.
Psophia and Rhiiiochetus appear to me rather as the two exlreinea
whicli are connected by various intermediate types as follows :

Psophia.
CEdicnemns.
Arainus. ]
V
Grus.
Fulica. J
Oct/dromus.
Eurijpiiga.

Rhinochetus.

In Eurypyga the temjioral fossae more nearly approach each other
on the occipital face of the skull than in any other type except the

Kauu.
In Psophia, as in most of
postfrontal process are one.

its allies,

Fig.

the postorbital angle and the

1.

Side view of skidl of Psophia leucoptera.

In the skull of Rhinochetus examined by myself, it seemed to me
that this was not the case, and that the original (?) separateness of
This appears to be confirmed by
the two processes was just visible.
the fact that the two are quite obviously distinct, though both are
small, in Eurypijga helias, a bird unmistakably allied to Rhinochetus.
Something of the same kind occurs in many LimicolcB.
The maiillo-palatines are comparatively large and swollen and
are quite visible when the skull is regarded from below, as they
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They differ from those of Grus
project inwards of the palatines.
and Fulica in being convex, and not concave, on the outer side. In
these points, Psophia agrees with Chunga and Ocydromus.
In Rhinochetus and Eanipijga the maxillo-palatines are thin
curved plates entirely invisible when the skulls are looked at from
below.
In Numenius, Metopidius, and CEdicnemus their structure is much
like that of the last-mentioned genera.
Aramus connects Grus with Psophia.
The lachrymal hone in Psophia is large and its descending process
it nearly comes into contact with the
is club-shaped and swollen
rather thick prefrontal process of the ethmoid.
On the whole it
appears to me that this bone is most similar to that of Chunga and
CEdicnemus ^.
In Fulica, Aramus, Ocydromus, Aramides, and Grus tlie descending process of the lachrymal nowhere near touches the piefrontal
It becomes fused with it in Parra, Flydrojirocess of the ethmoid.
phasianus, Metopidius, and Numenius.
The palatines of Psophia, as Parker has remarked ^, come nearest
I find that Aramus (which must be regarded
to those of the Cranes
as a Crane), CEdicnemus, and Numenius have palatines which are
not unlike those of Psophia and the Cranes.
Ocydromus, Fulica, Porphyrio, Parra so far differ that the anterior
half of each palatine is very much narrower than the posterior.
Before proceeding to discuss the affinities of Psopliia as indicated
by the skull, it will be convenient to clear the ground by contrasting
several of the more typical Gralline forms, which have, it appears to
me, beeu wrongly associated together. The Cranes do not show so
many points of resemblance to the LimicolEe as to warrant their
inclusion in the same group, while CEdicnemus, usually assigned to
;

;

the Limicoiae, differs from both.

HamatojMs.

Grits.

The

supraorbital

ridges
are rounded off and the
impressions for glands
only just furrow their

margin,

The

supraorbital ridges
are sharp and the depressions for supraorbital glands are conspicuous.

Lachrymal does not join Lachrymal
ectethmoid.

Occipital foramina
present.
Basipterygoid processes
absent *.

completely
fused with ectethmoid,
forming a ring ^.

CEdicnemus.

The

supraorbital ridges
are sharp.
Nodepression for glands.

Lachrymal

articulates

with ectethmoid, foi-ming a ring lachrymal
also prolonged so as to
nearly reach j ugal.
;

present.

absent.

present.

absent.

^ In a specimen of CE. bistriatus I found this bone aukylosed with the
margin
of the orbit.
2 Loc. cit. p. 509.
^ I find that Garrod (" On the Anatomy of Aramus scolapaceus," P. Z. S. 187K,
p. 275) has laid stress upon this characteristic feature of the Limicoline skull.
* According to Huxley they are present in Grua virgo.

MR.

332

F. E.

Maxillo-palatines of con-

and visible
from beneath.

siderable size

Maxillo-palatines
very
small and fused with

Postorbital not distinct
from postfrontal pro-

Maxillo-palatine.s of considerable size and visible

from beneath.

palatines.

Vomer truncated

in a point.

[Apr. 15,
(Edicn^mus.

Hmmatojnis.

Griis.

Vomer ends

BEDDARD ON

at ex-

tremity ^.
Postorbital angle slight
but distinct from p08tfontal process.

Vomer ends

in

a blunt

point.

Postorbital angle not distinct from postfrontal
process.

fossre
comTemporal
mence below formerand
extend on to occipital

surface.

Foramen

magnum

at

Foramen magnum
on

posterior end of skull.

under

visible

surface

of

Foramen magnum
terior

end of

at po.s-

skull.

skull.

Holorhinal.

Schizorhinal.

Schizorhinal.

of Huxley's Geranomorphse show the
differences
and
resemblances
following

Two prominent members

:

Ocydromus.

Grus.
Occipital foramina present.

None.

Ai'ticulation of quadrate not concealed

Articulation of quadrate concealed by
squamosal.
Interorbital septum hardly ossified -.
Maxillo-palatines with an outer convex border '.
Maxillary part of nasal bone facing
outwards.
Anterior process of quadrate does
end in a straight truncated surface.

by squamosal.
Interorbital septum less defective.
Maxillo-palatines with an outer concave border.

Maxillary part of nasal bone facing
forwards.
Anterior process of quadrate does
not end in a straight truncated
extremity.
Palatines of a]}proximately equal
breadth throughout; anteriorly they
underlying
largely conceal the
maxillo-palatines.

Schizorhinal.

is a sharp distinction between
the anterior narrow and the po.sterior broad portion of palatine. The
maxillo-palatines are not much concealed by the palatines.
Holorhinal.

There

In the following pages some of the most prominent skull chawhich Fsophia differs from various genera of
It does not appear to me to show any particular
"Alectorides."
I have
resemblances to the well-marked family of the Limicolae.
not therefore troubled to indicate its differences from that family
which would be in all the points raised as well as in many others.
racters are given in

'
Garrod ("Notes on the Anatomy and Systematic Position of the Genera
Thinocorus and Attayis" P. Z. S. 1S77, p. 417, fig. 2) figures the vomer of this
and other " Limicolaj" a.s excavated at the top. It was cerlainly not so in my
specimen. In Xumciiius phieopi/s there is an extraordinarily deep excavation
so much .so that the vouur might be described as
at the point of the vomer
bifid with two slender branches.
- This is not so with Fulica and Aramidcs, which are nearer to the Ciaues.
^ This does not apply to Fulica.
;
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Psophia shows the following points of difference from Grim
(1) The inner margin of the palatines is not greatly bent downwards to form the inner lamina.
(2) The vomer ends on a level with the anterior margin of the
maxillo-palatineSj it is anteriorly thin and compressed.
(3) There is no conspicuous .foramen formed at the junction of the
quadrato-jugal with the maxilla.
(4) There are no occipital foramina above the foramen magnum.
margin is produced into a thin, strong,
(.5) The supraorbital

sharp-edged

area.

It is holorhinal.

((I)

The interorbital plate is much less vacuolate.
The palatines are wider behind than in front.
(D) The temporal fossae are not so extensiAe.
(10) The surface of the maxillary process of the
(7)

(8)

nasal bone

is

directed outwards.

Psophia shows the following points of difference from Ocjdro-

mus

:

(1)

The

inner margin of the palatines

The
The
The

supraorbital margin

is

not greatly bent down-

wards.
is produced into a sharp edge.
not largely vacuolate.
contrast between the wider posterior and narrower anterior
(8)
part of the palatines is not so marked.
(9) The temporal fossae are not nearly so well marked.
(11) The lateral ethmoid processes come more nearly into contact
witii the descending process of the lachrymal, which very nearly
reaches the jugal.
(12) The skull is relatively broad in the interorbital region.
(13) The articulation of the quadrate is not hidden by a downward growth of the scjiiamosal.
In ail these points Psophia also differs from Fulicu and Arumides,
(;"»)

(7)

interorbital plate

is

Crex and Porphyria but, in the latter, characters Nos. 9 and 13 offer
The vomer in Crex and Porphyria is a
less-marked differences.
much broader bone, though ending in a point.
;

Psophia shows the following differences from O^dicnemus
(2) The vomer does not extend beyond the anterior end of
'

:

maxillo-palatines.

(3) There is no conspicuous foramen at the junction of the jugal
with the maxilla.
(7) The interorbital plate is not so vacuolate, though the vacuolation

is

(9)

slight in (Edicnemus,

The temporal

fossae are

uot so well marked.

'
Tlie sharp edge of the su]3raorbilal region is largely due in I'-svphia to a
ehain of siqjraorbital bones, which were first made laiown by Parker (' On the
Osteology of the Kagii," loc. vit. p. 503). It is possible that Qidirnciuts aud
Rhinochdus, which agree in this pariicular with Pnophia, will be found to have
a similar series of ossicles which in the adult become completely fused with the

frontals

and

parietals.

Proc. Zool.

Soc— 1890,
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(11) The descending process of the lachrymal does not unite with
the prefrontal process of the ethmoid.
Psopliia shows the following points of difference from Rhinochetus
(I) The inner margin of the palatines is not so greatly bent
downwards to form the inner lamina.
(6) It is holorhinal.
(8) The palatines are not of the same breadth throughout, but
are wider behind than in front.
(P) Tlie temporal fossae are comparatively shallow, and there is
:

no trace of them upon the

occipital face of the skull.
(10) The surface of the maxillary part of the nasal bone is directed
outwaids and not forwards.
(II) The lateral ethmoid processes do not come into actual contact
Avith descending process of lachrymal ; lachrymals themselves are

and nearly join

large

jugal.

Psophia differs in the following from Eunjpyga
(3) There is no conspicuous foramen at junction

:

—
ol the

quadrato-

jugal with the maxillary.
(G) It
(7)

(8)

is

holorhinal.

The iuterorbital plate is not largely vacuolate.
The palatines are wider behind than in front.

Temporal fossae are comparatively deep but do not appear
on occipital face of skull.
(10) The surface of the maxillary part of the nasal bone is
directed outwards '.
(!))

Psophia shows no perceptible differences from Cariama in the
points enumerated above except in the comparative shallowness of
tcmjioral fossa, which indeed hardly extends on to the occipital region
of the skull in Psophia.
The principal points in which it does differ are the absence of a
special bone uniting the lachrymal with the quadrato-jugal ', and of
in the greater space
course the presence of the supraorbital chain
which separates the two maxillo-palatiues, which are all but fused in
Cariama in the fact that the jugals ai e attached to the maxilla above
;

;

In
the point where the palatines articulate with the same bones.
this respect Psophia agrees witli all {'ranes and Rails that I have
examined, while Cariama strongly resembles Serpentariiis *.
This ehai-aetei-istic diflereuce in the buiie is iiut covreliited with the schizorhinal or holorhinal nature oT the skull aUhough it appears to be so from the
For while Xiinicniiis agrees
types selected for comparison in these tables.
with Ettrijpijga, I'arra agrees with Psophia and the Eails. Lams, which is, of
foiu'se, schizorhinal, agrees with I'sopJ/la, and the holorhinal Nycticorax has the
nasals directed forwards quite as in Khinu-lufus.
- Mr. Forbes (Report on tlie Anatomy of Petrels
[Tubinares], Zool. Cliall.
Exp. vol. iv. pi. xi. p. 44) remarks that a similar bone occurs in Frcgafa and in
'

;

This may be so, but it must be remembered tluit in the latter
Forbes correctly states, the bone is attached to the pahitiue, whereas
in Chiinya, as I have stated above, it is attached to the quadrato-jugal.

some

Petrels.

birds, as
'

Some

other Desmognathous birds (not Accipitrine) also resemble Cariama

in this point.

In

336

CM
b'ci

MR.

F. e.

BEDDARD ON

[Apr. 1.%

THE STRUCTURE OF PSOPHIA.

1890.]

The

following table shows the

number
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of cervical

more or

vertebrae, of ribs, &c., in a series of birds

and dorsal

less closely allied

The letters r, r R represent rudimentary ribs, often
spoken of as cervical, which precede the complete ribs the number
of complete ribs (?. e. those which reach the sternum) is indicated, and
also that of the incomplete ribs (never more than two) which lie
behind them and do not reach the sternum.
to Psopliia.

,

;

Cerv.

Tefrapteryx paradisea
Balearica chrysopelargiis

17

Uncinate

Eibs.

vert.

(10) r+r'+(\-\-2 (lumbar)

/'+7 + 1 (lumbar)

10

(0)

Psophia Icneopfcra

10

(10) r

Kurypijga Mia.<

Ifi

(8)

Parra jacanK

14

(8)

+8+1 (lumbar)
+ !•'+.'!+ 1 (lumbar)
/•+!•' + .')+! (lumbar)

Knpodotifi aenegalensis

ir.

(7)

)''+R+5(l lumbar)

Chunga burmeistcri

i.".

(S)r +

Cariama cridata

13

.

»•

)-'

+5+

/'

(lumbar)

(7)

r+r'+o

2;-+y'+5+l

(2

lumbar)

(Edknemus grallarins

13

(U)

Trihonyx morficri

13

(11)

Otis tarda

13

(10)r+,-'+R+G +

13

i(10) r

13

(10)

Ocydroinus

aitirtrali.s

Fulica ardesiaca

/•+r'+u+4

(2 lumbar)

(1

lumbar)
/'

(lumbar)

+ 7-'+G+2 (1 lumbar)
r + ;-'+7 + l (lumbar)

MR.

338

F. E.

BEDDARD ON

[-^Pl*'

^•''>

has been stated by J. Hancock' that the vTindpipe in the male
(but not in all males) is convoluted, passing dov\n under the skin
This is a remarkable point,
right to the anus and then back again.
as it shows an affinity with the Cranes, which are the only nearly
allied birds, according to Mr. Forbes's careful list ", with a similar
modification.
It is curious that Psophia is not included in that
I have not foimd any such modification of the trachea myself,
list
It

;

I seen any MS. note to that effect of either Mr. Garrod or
Forbes.
It is evident that some particular species only shows
]\Ir.
this modification.

nor have

Tracliea of Psophia Inicoptera.

While upon

this subject I

may

direct attention to a paper

by

^Ir.

the trachea communicates
T.
directly with the air-space surrounding it by slit-like apertures in
In spite of the careful observations of
the membrana tym])ani.
Trail, it seems to me that we are dealing here with an accidental cut.
Trail

S.

',

in

which

it

is

said that

Viscera of Abdomen.

The only point to wliich I direct attention, as being of some
bearing upon the question of the aflanities of Psophia is the attachment of the gizzard to the parietes and the development of the
omentum. I have already pointed out the necessity of taking this
structure into account in questions relating to the afiSnities of
instituted, in part
If the comparison which I
different birds.
following Huxley ', between this structure and a similar one iu the
Crocodile be just, it follows that those birds in which the omentum
is extensive and continuous on each side with the oblique septum
while the partial suppression
are relatively the most archaic forms
or great reduction of this structure indicates a more modified type.
Arguing thus, the Cranes will have to be relegated to a very low
'

;

• Notes on the Trumpeter Bird or Waraeoli of the Arowiihs of Guiana,
Psophia crepifans of Linnanis," Oliarlosworth's Mag. Nat. Hi.-<t. vol. ii. 18.38,
'

p. 400.
2

"

On

the Convoluted Trachea of two Species of Manueode &c.," P. Z. S. 1882,

p. .347.
'

'•

Observations on the liabits, appearance, iind anatomical structure of the
the Trumpeter, Psophia crejiifatis of Linnaeus, Agami of Cuvler,"

named
Mem. Wern.
bird

Soc. Ed. vol. v. (182.3) p. 523.
Notes on the Visceral Anatomv of Birds. No.
tum," P. Z. S. 1885, p. 836.
' On tlie Eespiratorv Organs of Apteiy.v," P. Z.
'

''

"

—

1.

On

S.

1882, p. j6U.

the so-called

Omen-
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birds and I maintain that the strucopposed to such a conclusion.
In Psophiu the omentum is very much leduced and the gizzard is
attached to the j'^vietes b}' an almost vertically running sheet of
membrane ; the elongated sternum completely covers the lobes of
the liver, and the gizzard itself only just reaches beyond it.
In
these particulars Psophia especially resembles Cariama and Chunyu
and the Rallidse, and differs in the most pronounced fashion from the
I have not yet dissected many Limicol^e from this point
Gruidse.
but in Hcematopus ostralef/ns the disposition of the
of view
omentum is more like that of the Cranes, though it is more reduced
than in that grouj).

position

ture of the skull

is

;

at least not

;

The above comi)arison of Psophia with other forms shows that it
cannot be closely united with any other genus of those referred to.
It ap])ears to me to be most widely removed from the Liuiicolse,
though it is connected with this family by CEdicnemus, which should,
in my 0])inion, be removed from the Limicolse.
The Limicolse may, from their skull-characters, be thus defined :—
Schizorhinal birds with the maxillary process of the nasal directed
Sujiraorbital margin with a sharp edge marked above by
forwards.
Foramen magnum on the
considerable furrows for the nasal glands.
under surface of the skull occipital foramina ])resent.
Vomer
truncated or ending in a concave margin.
Interorbital septum
;

Lachrymal and ])refrontal process of ethmoid
largely unossified.
Maxillo-])alatines very small
fused to form a com])lete ring of bone.
and fused with ])aiatines, invisibly or nearly so from beneath. Postorbital angle aud ])ostfrontal process distinct ; temporal fossa commencing behind former process and visible on the occipital surface of
Basipterygoid ])rocesses usually present.
skull.
The family Rallidae shows the following characters
Holorhinal birds with the maxillary process of the nasal facing
outwards.
Supraorbital margin rounded and without depressions
Foramen magnum on the jjosterior face of the
for nasal glands.
Vomer pointed in front. Palatines
skull ; no occipital foramina.
narrow in front, wide behind maxillo-palatines large and swollen,
Lachrymals quite free from prequite conspicuous from below.
frontal process of ethmoid. Interorbital septum incomj)letely ossified.
Articulation of quadrate covered by a descending ])rocess of squaNo postorbital angle temporal fossae just reach the occipital
mosal.
No basipterygoid processes.
face of skull.
"
If the members of these two famihes were the only " Gralline
:

;

;

birds known, it is obvious that' there would be no difficulty in
accepting Prof. Huxley's ' arrangement of them into two sections
Charadriomorphas and Geranomcrphse
but a consideration of other
forms, including Psophia, appears to me to render this arrangement
impossible.
The Cranes themselves are the first stumbling-block.
They
agree with the Limicolse in many, perhaps most, characters, but in
others they agree with the Rallidse.
;

1

"

On

the Classificatiou of Bii-ds, &c.," P. Z. S. 1867,

j).

457.
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:

Schizorhiiial birds with the nasals facing forwards.

Suj)raorbital

margin rounded, but with slight depressions for the nasal glands
Lachrymal quite independent of the prefrontal process.
Bony
interorbital sej)tum largely deficient.
Maxillo-palatines large but
hardly visible from below.
Foramen magnum at posterior end of
skull
occipital foramina present.
No postfrontal process ])resent.
The Cranes are placed by Mr. Sclater in his group Alectorides,
and so far this is justified by the above definition, which shows that
the Cranes are intermediate between the Rallidse and Limicolae and
should be therefore placed apart
but when the other families included iu the Alectorides are considered, such an arrangement does not
a[)pear to be feasible.
Psoplda is, in my opinion, sufficient to show
that this association of birds will not hold, unless it be entirely
restricted to Psophia and the Cariamidae and perhaps the Bustards
and (Edlcnemus.
It appears to me, iu fact, that the natural affinities of these
diflFerent birds are not so difficult to make out, if we cease the
"
attempt to combine together the various families of " Alectorides
;

;

and simply show the relationships of the several types

in a

graphic

form.
Aixleida:.

Gypogrranas.

Cariama.

Gruiclti'.
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The most central form I believe to be Grus, the family Gruidae
(includii)g^ra»2««).
To include this family with the Limicolse in a
group Pluviales, as Prof. Garrod' and Mr. Forbes ' have done, seems
to me to be an ignoring of some of the obvious cranial characters
of the Gruidae.
I do not propose to say much about Rhinochetus and Eurypyga
now, as I am waiting an opportunity of completing my notes upon
the anatomy of these two forms.
In the meantime, however, I
regard them as closely allied, and as having been given off from
the Crane stock shortly after one branch of this had begun to

develop in the direction of the Limicolse.
In the Cranes the omentum is well developed, while it is less
developed in the Limicolse and hardly recognizable in the Rallidae,
PsopTiia, and Cariama.
If any stress may be laid upon this
character, it indicates the low position of the Gruidae.
1 " On certain Muscles of Birds.— Pt. II.," P. Z. S. 1874,
The wide
p. 117.
Beparation of the Ballidse &c. from the Cranes appears to me to be one of the
most striking signs of artificiality in Garrod's scheme.
^ " Notes on the Anatomy and Systematic Position of the Ja^ands (Parrides),"
P.Z. S. 1881, p. 639 ; "Forbes's Final Idea as to the Classification of Birds," Ibis,
1884, p. 1 19. In associating togetlier all the birds treated of in the present
paper as a group Charadriorjiithes, Fiirbringer exactly expresses my own opinion.
This also is the position taken up by Mr. Seebohm (Ibis, 1889, p. 415).
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The most central form I believe to be Grus, i. e. the family Gruidae
(including Aramus).
To unite this family with the Limicolae in a
group Pluviales, as Prof, Garrod' and Mr. Forbes ^ have done, seems
to me to be an ignoring of some of the obvious cranial characters
of the Gruidae.
I do not propose to say much about Rhinochetus and Eurypyga
now, as I am waiting an opportunity of completing my notes upon
the anatomy of these two forms.
In the meantime, however, I
regard them as closely allied, and as having been given off from
the Crane stock shortly after one branch of this had begun to
develop in the direction of the Limicolae.
In the Cranes the omentum is well developed, while it is less
developed in the Limicolae and is hardly recognizable in the Ralhdae,
Psophia, and Cariama.
If any stress may be laid upon this
character, it would indicate the low position of the Gruidae.

3.

Ou new

or little-known Birds from South-eastern China.

By Henry Seebohm,

F.Z.S.

[Eeceived April 11, 1890.]

(Plate

XXVIL)

Through the kindness of my

old friend and travelling companion
Professor Collett, of the Zoological Museum of
Christiania University, I have had an opportunity of examining a
large collection of birds, comprising examples of 182 species, frouj
North Fokien in South-eastern China. Most of the examples were
procured by Herr Baun at Puching, up amongst the hills, but some
of them were obtained at Foo-chow on the coast.
When it is remembered what large numbers of birds were collected
by Swinhoe in South Fokien, it is surprising that amongst the birds
of North Fokien examples of so many interesting species as are
enumerated in the following list have been procured.

Finnmark,

in

XaNTHOPVGIA CYANOMELiENA.
Herr Baun has sent a female collected

at Puching on the 28th
of April, which agrees exactly with females of this species from
China in the Swinhoe collection, and from Japan in the Pryer
collection.
It also agrees with the plate in the 'Fauna Japonica' of

Muscicapa

gularis.

XaNTHOPYGIA NARCISSINA.
Herr Baun has sent examples

of this species collected at Puching

On certain Muscles of Birds.— Pt. II.," P. Z. S. 1874, p. 117. The wide
separation of the Rallidce &c. from the Cranes apjjears to me to be one of tlie
most striking signs of artificiality in Garrod's scheme.
^ " Notes on the Anatomy and Systematic Position of the Ja9anas (ParridcB),"
P. Z. S. 1881, p. 639 " Forbes's Final Idea as to the Classification of Eirds," Ibis,
1884, p. 119. In associating together all the birds treated of in the present
paper as a group Charadriomithes, Fiirbringer exactly expresses my own opinion.
This also is the position taken up by Mr. Seebohm (Ibis, 1889, p. 415).
1 "

;
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on the 27th of April and the 1st of May, and there is a fine series
the females agree with the
in the Pryer collection from Japan,
hylocharis, which appears
Muscicapa
plate in the Fauna Japonica of
with
Xanthopygia tricolor
identified
erroneously
to me to have been
'

'

The latter species is
(Sharpe, Cat. Birds Brit. Mus. iv. p. 2.50).
not represented in the Pryer collection from Japan, nor is it included
in the 'Fauna Japonica*;' consequently the adult male (stuffed) in
the British Museum, labelled " Japan, Leyden Museum," must be
regarded with suspicion, and is probably a Chinese example. There
is no satisfactory evidence that X. tricolor has ever occurred in
Japan, whilst X. narcissiiia is a common bird there.

Hemixus canipennis,
Hemixus

sp. n.

(Plate

XXVII.)

dorso castaneo, alis cinereo marginatis.

In the sixth vouline of the Catalogue of Birds in the British Museum
Bulbul collected
seven Bulbuls are placed in the genus Hemixus.
distinct from
be
perfectly
to
appears
Foo-chow
Baun
near
Herr
by
all of them, having the ashy-grey margins to the outer webs of the
quills, which are characteristic of Hemixus cinereus from Sumatra
and Malacca, combined with the chestnut-brown back, which has
hitherto been regarded as diagnostic of Hemixus castanonotus from

A

Hainan.

The Foo-chow species further differs from its Hainan ally in being
shghtly larger (total length 8g inches, culmen -85, wing 4-1, tail 3-8,
tarsus -75) ; in having the axillaries and under wing-coverts white,
with no stains of yellow ; and the breast and flanks grey, with no
brown on the former, and no olive on the latter and in having the
wings and tail-feathers dark grey instead of brown.
There can be little doubt that this is the species which was
met with by Mons. de la Touche near Foo-chow (Styan, Ibis, 1887,
;

p. 224).

loLE HOLTi (Swinhoe), Sharpe,

Cat. Birds Brit.

Mus.

vi.

p. Gl.

lole dorso brunneo, guld cinered albo striata.
Swinhoe's Bulbul lias hitherto only been known from the type
specimen in the Swinhoe collection from the Pih-ling hills near Foo-

chow, and from an example in the Leyden Museum from Hing-yang
(Swinhoe, Ibis, 1861, p. 409). The occurrence of a third example
collected by Herr Baun at Puching on the 10th of May is consequently very interesting.
It appears to be a good species.
It was originally described as Hypsipetes holtii (Swinhoe, Ibis,
18/1, p. 256), but was afterwards wrongly identified by its discoverer
with Hypsipetes maclellandi (Swinhoe, Proc. Zool. Soc. 1871,
p. 369).

PoMATORHiNUS swiNHOEi,

David, Ann. Sc. Nat. xix. Art. 9

(1874).

Pomatorhinus piectore niyro striafo, tibiis cinereis, superciliis
minime albis.
Herr Baun obtained an example of this fine species of Scimitar

FROM SOUTH-EASTERN CHINA.

1890.]

343

Babbler at Ching-fung, in North Fokien, on the 13th of October.
It is most nearly allied to Pomatorhinus erythrocnemis, from Formosa,
which it resembles in its dimensions, but from which it differs in
the following particulars
the crown is brown rather than grey
the back is chestnut-red rather than chestnut-brown
the breast and
belly are pale slate-grey in the centre, and dark slate-grey on the
sides, instead of dull white in the centre, and chestnut-brown on the
sides
whilst the thighs are almost entirely slate-grey, instead of
chestnut and brown.
:

—

;

;

;

Alcippe hueti, David, Ann.

So. Nat. xix. Art. 9 (1874).

Alcippe annulo ophthalmico albo

;

hypoehondriis brunneis

;

pileo

cinereo.

Two

examples collected by Herr Baun, one on the I4th of
at Puching, and the other on the 28th of October at
Kien-ning, appear to be distinct hom Alcippe morrisoni from Formosa,
and still more so from Alcippe nipalensis from the Eastern
Himalayas.
The Fokien species agrees with them in having a
conspicuous ring of white feathers round the eye, but differs from
both in the colour of the crown and nape, which is slate-grey without
any tinge of brown.
The lores also differ in having no white
bases to the feathers.
On the underparts it agrees with the
Formosan species in having the throat suffused with grey instead
of buff, and with the Himalayan species in having the flanks and
under tail-coverts suffused with olive-brown instead of sandy buff.
The male measures 2".55 inches in length of wing, and 2'4 in length
of tail
but the female is smaller, measuring only 2"45 inches in
length of wing, and 2*] 5 in length of tail. In both sexes the culmen
measures '5 and the tarsus "9.
The Abbe David appears to have been fully justified in describing
the Fokien bird as a distinct species ; though he was subsequently
induced to identify it with Alcippe nipalensis (David et Oustalet,
Ois. Chine, p. 218), and still more recently other ornithologists have
identified it with Alcippe morrisoni (Styan, Ibis, 1887, p. 222).

November

;

LlOTHRIX lutea.
Liothrix

^e'Zeo olivaceo, caudct valde furcata.
examples of the Red-billed Hill-Tit procured by Herr Baun
at Puching, one in May and the other in November, differ from
Himalayan examples in various |)articulars, and cannot be regarded
as of the same species.
The specific term lutea must be retained
for the Chinese species, having been originally applied to examples
from Nankin (Scopoli, Del. Flor. et Faun. Insubr. ii. p. 96), whilst
that of calipyga (Hodgson, Indian Review, 1838, p. 88) will

Two

j)robably be recognized as the name of the Indian species.
The
Chinese species has a much more forked tail, the outer feathers
being "35 inch longer than the central feathers, instead of only '15
inch.
The red patch on the wing is almo t as rich, whilst the red
on the outer webs of the two innermost primaries is almost as pale
as in Liothrix argentauris.
The tertials of the Chinesa species are

24*
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slaty green, like those of Liothrix argentauris, instead of being

rufous green, and the general colour of the upper parts
green than in Liothrix calipyga.

Paradoxornis guttaticollis,

is

of a bluer

David, Nouv. Archives, 1H71,

Bull. p. 14.

Paradoxornis pileo rufo, guld albci nigra sagittatd.
Herr Baun obtained an example of this curious bird at Chingfung on the 13th of October. It measures 3'6 inches in length of
wing, and A'7 inches in length of tail. The type oi Paradoxornis
austeni {GoxAdi, Birds of Asia, iii. pi. 73) is a smaller bird, measuring
only 3'1 inches in length of wing, and 3'2 in length of tail, and has
all the appearance of being in immature plumage.
There is a fine
series in the Hume collection which agree in dimensions with the
Chinese examples, so that there can be little doubt of the absolute
identity of the Himalayan and Chinese birds.

SuTHORA BULOMACHus,

Swinhoc,

Tbis,

1863, p. 300.

This species has hitherto been supposed to be peculiar to the
Herr Baun has sent two examples collected
at Fuelling (one in February and the other in May), which are very
conspicuously streaked on the throat, and in the richness of the
chestnut on the crown are intermediate between the types of
Suthora bulomachus and Suthora suffusa, both of which are in the
S win hoe collection.
island of Formosa, but

LaNIUS BUCEPHALUS.
Herr Baun has sent two examples
Puching, one

in

of this Shrike collected at

September and the other

Parus venustulus, Swinhoe,

in

December.

Proc. Zool. Soc. 1870, p. 133.

Herr Baun has sent two examples of this rare Tit from Puching,
and 16th of November. One of them agrees
with the type in the Swinhoe collection, but the other is very
different.
The blue-blark on the head, neck, back, wing-coverts, and
collected on the 1.5th

tertials

is

replaced by olive-green, and the white on the nape
It is probably a bird of the year.

is

suffused with yellow.

SiTTA C^SIA SINENSIS.

Two Nuthatches

collected

March and the other
slightly,

by Herr Baun

in April,

only differ in

from examples from South Europe.

Puching, one in
and that very
They measure 2-95

at

size,

inches in length of wing from carpal joint.
The variations of colour in the races of the Common Nuthatch
appear to be climatic, and correspond to a remarkable degree with the

July isothermal lines of mean temperature. Nuthatches moult only
once in the year, and July is probably the month when most of the
new feathers are formed. The Kamtschatkan race is the palest, as
it is of the various climatic races of Parus palustris, Pyrrhula vulgaris.
Pica catidaUt, &c.
It moults in a mean temperature of .54° to 58°
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the Central Siberian race enjoys a mean temperature at that season
of 58° to 62°.
The Western race in the Baltic Provinces, and the
Eastern race in the valley of the Amoor, which are scarcely distingishable, moult in a mean temperature of 65° to 70°, whilst the dark
race in South Europe and its prototype in China enjoy a mean
temperature of 75° to 80° daring the moulting-season.

COCCOTHRAUSTES PERSONATXIS.
Herr Baun obtained this species at Puching

in April.

Scops glabripes.
Herr Baun obtained an example

Puching

at

in

December.

This

is

doubtless the species obtained by Mons. de la Touche near Foo-chow
(Styan, Ibis, 1887, p. 230) and regarded as Scops elegans.
I only
know of the existence of five examples of the latter species. The

Museum the second example is in ihe
(and was erroneously described in the Catalogue,
vol. ii. p. 56, as Scops japonicus)
the third is in the Educational
Museum of Toivio the fourtli is the Pryer collection and the fifth
in the Smithsonian Institution at Washington.
o

type

is

British

in the Philadelphia

;

Museum

;

;

;

Microhierax melanoleucus,
xii. pt.

i.

Blyth, Journ. As. Soc. Beng.

p. 179.

An

example of this beautiful little Hawk was collected by Herr
at Shinkow in North Fokien on the 9th of October.
It
resembles four examples in the British Mnseum from Eastern Assam.
Two other examples in the National collection differ in having more
Three examples collected by
or less white at the back of the neck.
Abbe David in the province of Kiang-si and one obtained by Monsieur
Heude near Nankin are described as "avecune tache blanche au haut
du dos," and on the faith of this character have been regarded as
a distinct species under the name of Microheriax chinensis (David,

Baun

Bull. Soc. Philom. ser. 6,

must be regarded

xii.

p. 18).

The

validity of this species

as very doubtful.

Charadrius placidus.
This species winters at Puching.

On examining

a large collection of birds from a definite locality
and comparing them with an equally
important collection of birds from Japan, it is impossible not to be
surprised at the difference in their general character.
In both collections there are many Palsearctic species which are winter visitors, but
when these are eliminated it is found that the species breeding in
South China and Formosa are for the most part Oriental, whilst those
breeding in North China and Japan are mostly Palsearctic. Possiblv
the best boundary between the two Regions in China, so far as birds
are concerned, may be the watershed between the valley of the HoangIIo and the valley of the Yang-tze-Kiang.
like the province of Fokien,

.
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On some new

Fishes from the English Wealden and
Purbeck Beds, referable to the Genera Oligopleurus,
By A. Smith Woodward,
Strobilodus, and Mesodon.
F.Z.S., of the British

Museum

[Received

(Plates

The

March

(Natural Histoiy)

18, 1890.]

XXVIII. & XXIX.)

of genera and species of Upper Mesozoic fishes met with
English Parbeek and Wealden beds is already somewhat
extensive, many contributions to the subject having been made by
Agassiz and Egerton. There still remain, however, several undeand a few of these
scribed species well represented in collections
in the British Museum, referaljle to the three genera enumerated
Researches already
above, form the subject of the following notes.
published have indicated a close connection between the fish-fauna of
the English Purbeck beds and that of the Upper Jurassic Lithographic Stones of France, Bavaria, and Wurtemberg and the new
forms now described tend to demonstrate that alliance even more
clearly.
The British fossil remains of Oligopleurus are also worthy
of special note, apart from questions of distribution ; for their comparatively satisfactory state of preservation adds much to our knowledge of the osteology of this genus, which has hitherto been only
list

in the

;

;

imperfectly elucidated.

Genus Oligopleurus.
[V. Thiolliere, Poissons Fossiles du Bugey, pt.

Oligopleurus vectensis,
Plate

XXIX.

figs.

sp. nov.

(Plate

ii.

1873, p. 21.]

XXVIII.

figs.

1-4,

1, 2.)

The specimen

to be regarded as the type of this species is a large
compressed skull and mandible from the Wealden of the Isle
of Wight (Brit. Mus. no. 42013), shown, of one half the natural
size, in Plate XXVIII. fig. 1.
A group of scattered head- and

laterally

opercular bones, with a series of vertebral centra of an equally large
individual, from the same formation and locality (B.M., no. 42014),
exhibit some further osteological details.
Moreover, the characters
of the mandibular symphysis, gill-rakers, and a single vertebral
centrum in the first-mentioned fossil show that an imperfect specimen from the Purbeck beds, erroneously determined by Agassiz as
Lepidotus minor ^, must be assigned to the same form ; and this
discovery leads to the identification of other Purbeckian fragments of
the axial skeleton, which elucidate additional features of some
interest and taxonomic importance.
Skull, Mandible, and Opercular Apparatus.
The type specimen is

—

much crushed and
fig.

broken, but, as shown by the figure (Plate XXVIII.
1), several of the elements are distinguishable and well preserved.
'

Kech. Poiss. Foss.

vol.

ii.

pt.

i.

(1844). p. 2(ilS pi. xxix.

c. fig.

V2.

p. Z. S. 1890. Plate }{X\/III.

''-'iF

"^'

G.M.Woodwa,T-d, deLet, Kth,

VVestiNewman. imp.
1

4.

Oligopleurus vectensis.

5.

Mesodon

daviesi.

'^

^

^

r.
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of triangular shape, much laterally compressed, and
in length by 0-16 in maximum depth at the
The cranial roof is broadest at the occipital border, gently
is

measures about O'lS
occiput.

arched from side to side, and produced sufficiently downwards behind the eye to form a considerable portion of the posterior border
there is a longitudinal median depression
of the orbital space
attaining its maximum depth and greatest breadth immediately
behind the interorbital region and gradually becoming shallower in
front and behind
while none of the bones appear to have been
ornamented, the only superficial markings being radiating rugse and
ridges, evidently due to the ordinary processes of growth.
No details
of the cranial osteology can be deciphered but it is clear that there
was originally no ossified interorbital septum, and there is a fragment of the parasphenoid (pas.) in position, which shows that this
bone was narrow in the middle region of the skull. In the mandibular suspensorium, the hyomandibular (hm.) is conspicuous, but its
inferior portion and connections are unfortunately destroyed
the
upper part of the bone is triangular in form, much expanded and
laterally compressed, and at the median constriction the direction of
compression becomes antero-posterior. Of the means of connection
between this element and the quadrate, nothing can be discerned
but the latter bone is well shown, in position, with its condyle
adjoining the socket of the articular element of the mandible.
The
quadrate (qit.) is triangular in shape, thinning out at its notched
superior border,
the hinder margin being thickened, gently arched,
turned outwards, and continued ut)wardsas a long slender process
while the articular condyle is somewhat constricted from the main
part of the bone, and has a robust, inwardly-directed process arising
from its Ijase. The last-named process is only distinguishable on the
left side of the fossil, but is there prominent and not readily
explained.
Of the pterygo-palatine arcade, three elements are seen
from their outer lateral aspect. The metapterygoid (mpt.) is nearly
as deep as long, triangular, with a thickened superior border and
attenuated postero-lateral and antero-lateral margins it is gently
bent, being outwardly concave behind and outwardly convex in front.
The entoptenjffoid (enpt.) is broadest posteriorly, much elongated,
with a nearly straight outer inferior border and an irregularly curved
inner superior border, these gradually converging to a rounded apex
in front
the bony lamina is placed more nearly in a horizontal than
in a vertical position, is sharply curved downwards at its posterolateral angle, and appears concave when viewed from the outer
aspect above.
The ectopterygoid {ecpt.) is a long, narrow, lamelliform bone, apposed to the outer border of the entopterygoid, and
but its exact
apparently extending somewhat in advance of this
form and proportions cannot be discerned. The premaxilla (pmx.) was
The
evidently small, but only an imperfect fragment remains.
maxilla (mx.) is a long, narrow, laterally compressed, and gently
arched bone, of almost uniform depth, except in its anterior third,
which gradually contracts and ends in a stout, inwardly directed
process ; the oral border is convex, and the hinder two-thirds of the
;

;

;

;

;

—

;

;

;

;
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superior border exhibit a deep, narrow depression overlapped by two
Of the latter the hindermost is
supra-inuxillary bones {smx.).
irregularly triangular, })ointed behind, deepest in front, with a sharp
re-entering angle on the anterior border, and a long antero-superior

the second element is also triangular, but much elongated,
;
narrow base fitting into the re-entering angle just mentioned, and
In the mandible, the articular
its tapering apex directed forwards.
bone («?".) is laterally compressed, abruptly truncated behind, narrow
beneath the socket for the condyle, and much expanded forwards ia
The dentary (d.) is long,
the form of an elevated triangular plate.
thin and deep, abruptly truncated at the symphysis, but too much
crushed to exhibit all the details of form. The mandibular suspensorium is somewhat inclined forwards, and the dentary symphysis
Of cheek-plates
evidently projects in advance of the premaxillse.
and circumorbitals almost ail traces are lost, but fragments of a thin
lamina of bone, above and exterior to the metapterygoid, may
probably be assigned to this category; they are marked by somewhat
Of the hyoid arch and its appendages, the rigiit
radiating ridges.
ceratohyal, with the distal end of the epihyal in position, is exhibited
in the small Purbeck fossil described by Agassiz, and there seems to
process

its

be evidence of small, slender, widely spaced branchiostegal rays. The
operculum and suboperculum are not distinctly recognizable in any
but the preoperculum (Plate XXIX. fig. 2) is a characspecimen
This bone is of considerable size, narrow and
teristic element.
its lower limb
deep, with a broad, much thickened anterior border
and
is relatively large, meeting the upper limb in a sharp angulation
the hinder expansion of the upper limb is almost smooth, while that
of the lower limb is separated from this by a transverse ridge and is
itself marked by three or four rounded, parallel, or somewhat
divergent ridges.
Dentition.
The oral margin of the maxilla is thickened, rounded,
and regularly reticulated in such a manner as to suggest the original
None of these
presence of a uniform cluster of very small teeth.
and the teeth of the mandible are also not shown, its
are preserved
dentigerous border being obscured by pyritons matrix and the overIn the small Purbeck fossil, however, the
lap of the maxillae.
svmphysial end of the right dentary is well exhibited (Plate XXIX.
Here are preserved a few small, stout, conical teeth, which
fig. 1).
seem to have formed jjart of an irregular spaced series, around and
between which were still more minute teeth.
In the postero-inferior region of the type speciBranchial Arches.
men, a short vertical series of small, horizontally directed, thick rods
and the
is conspicuous ig.r.), though very imperfectly preserved
appearance of these fragments is at first suggestive of the base of a
powerful pectoral fin.
The supposed Lepidotus minor of Agassiz,
however, explains that the structures in question are referable to the
branchial apparatus
and in the last-mentioned fossil one of the
arches is tolerably well displayed from the outer aspect (Plate
XXVIII. fig. 2). A most singular feature is thus made known, the
arth being provided with a close series of enormous bony gill;

;

;

—
;

—

;

;
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rakers (the fragmentary rods of the type specimen), each of these
being smooth and elongated, with a slight constriction immediately
above its base, and tapering to a point distally.
Vertebral Column.
single centrum attached to the occipital
portion of the type specimen (Plate XXVIII. fig. 1 a) shows that

—A

the vertebrae were completely ossified, while the second Wealden fossil
and some of the Purbeckian specimens reveal the principal characters
of the anterior part of the vertebral column.
The centra are narrow
and distinctly amphicoelous, much deeper than broad, and marked
on the sides by fine transverse striations extending between a thickened rim anteriorly and posteriorly
a pair of deep pits on the upper
aspect accommodates the neural arch, and there is a similar pair of
pits on the ventral aspect for the insertion of a haemal arch.
The
only traces of attached peripheral elements on the sides of the centra
consist in a small, faint, rounded pit or rugosity on four or five of the
anterior vertebrae in the so-called Lepidotus, which may have sup;

ported an intermuscular bone. The first vertebral centrum, articulating with the basioccipital, is composed of two thin discs fused together
(Plate XXVIII. fig. 3), but the others are all simple, each bearing its

own arch. The neural spines (Plate XXVIII. fig. 4) are long and
slender, fixed to delicate, low arches, with prominent zygapophyses
and

if

the

fossil

that best displays these structures gives equally
haemal elements, the latter have the form

reliable indications of the

of very feebly developed ribs.
Two long curved bones in the second
of the large AVealden specimens are also at first sight suggestive of
ribs, and seem to indicate a greater development of these structures
than is here shown; but the elements in question are not certainly
determinable and may be branchiostegal rays.
Generic and Specific Determination. That the fossils now described pertain to the genus Oligopleurus seems evident from the
form and proportions of the jaws and dentition, the characters of
the vertebral centra, and the slight development of the neural and
haemal arches.
The absence of scales is explained by their extreme
tenuity in the fish of the Lithographic Stone, and the coarse nature
of the matrix in which the new Wealden and Purbeck specimens

—

occur.

These fossils, however, scarcely suffice for a specific determination,
and unless the small immature individual from the Purbeck beds,
shown, of shghtly reduced size, in Plate XXIX. fig. 3, be the young
of the form under consideration, no precise diagnosis can as yet be
attempted.
That the larger fossils now described represent a
distinct species from the typical O. esocinus, seems to be indicated
by the narrowness and greater relative depth of the anterior vertebrae
in the English specimens
and they may thus be provisionally
named O. vectensis, from the discovery of the first and best-preserved
fossil in the Isle of Wight.
If, however, the small fish just referred
to prove to be truly referable to the same species, it will readily be
distinguished by its much more slender proportions
the depth of
;

—

the trunk at the position of the pectoral arch being comprised nearly
seven times in the total length, whereas in O. esocinus the same
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is contained scarcely six times in the total length.
The
caudal pedicle is also much less robust in this immature Purbeckian
fish than in the typical species from the French Lithographic Stone.

measurement

Genus Strobilodus.
[A. Wagner, Abh. k.-bay. Akad. Wiss., CI.

Strobilodus purbeckensis,

A

sp. nov.

ii.

Bd.

(Plate

vi.

1851, p. 75.]

XXIX.

fig.

4.)

example of the head and pectoral arch, with a portion of
the abdominal region, exposed from the right lateral aspect, indicates
the occurrence of a small species of Strobilodus in the Purbeck beds of
Swanage. The specimen is shown of tlie natural size in Plate XXIX.
fig. 4, and is unfortunately too much crushed to exhibit many details
It adds, however, a few new points to previous
of its osteology.
observations on the genus.
Head and Opercular Apparatus. The head must have been
originally somewhat compressed from side to side, longer than deep,
The cranium is narrow aud elongated,
and with a pointed snout.
aud the cranial roof
with a well-developed parasphenoid (pas.)
exhibits no ornamentation, being only sparsely pitted.
The prema.villa (pmx.) is evidently short, though much broken, and the
maxilla (rmv.) is relatively long and narrow.
This element is robust
and has a somewhat wavy dentisierous border, its anterior two thirds
forming a gentle convexity, this passing backwards into a short
concavity, and becoming convex again at the hinder end.
The
mandible (md.) is also long and narrow, deepest at its articulation,
and gradually tapering to its pointed extremity. The mandibular
suspensorium is very oblique, but ils elements are obscured by thin
])ostorbital membrane bones, which seem to have attained considerThe branchial
able proportions and are externally unornamented.
arches and pectoral arch are also covered by the crushed remains of
the opercular bones, which likewise exhibit a smooth outer surface.
The preopercultim {p.op.) is long, narrow, and gently curved, without
single

—

;

a distinct inferior limb.
single series of teeth, of large size and well spaced,
Dentition.
occupies the whole of the margin of the month above and below.
Each tooth is fused with the supporting bone, has a large pulp-cavity,
is somewhat tumid at its base, aud ends upwards in a long, slender,

—A

tapering apex
there is also a characteristic median longitudinal
depression on the outer aspect of the tumid base of all the principal
The teeth vary somewhat in size, those of the maxilla being
teeth.
largest in the middle of the great convexity, smallest in the concavity,
and relatively long, slender, and closely arranged on the hinder
convexity.
In the mandible, the largest examples are in the middle
There are not less than twenty-eight teeth in the
of the ramus.
upper jaw and twenty in the lower.
Vertebral Column.
The remains of the vertebrse {v.) are seen in
the form of narrow, though robust rings, either complete or nearly
so, somewhat angulated, and apparently with slight tuberosities for
;

—
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There are also long slender ribs
the support of the haemal arches.
and neural spines.
Apjiendicular Skeleton.
The basal portion of the pectoral fin (p.)
consists of stout unarticulated rays, not less than fitteen in number ;
but the distal part of the appendage is unfortunately wanting.
Scales.
There is distinct evidence of a well-developed squamation.
The scales are thin, ganoid, and smooth externally, and appear as if
deeply overlapping.
Generic and Specific Determination.
The principal characters of
the fossil thus described show that it pertains either to Caturus or
Strobilodus and, as remarked by von Zittel, the known differences
between these two types are so slight that it is probable the latter
must only be regarded as a subgenus of the former. Since, however,
the obliquity of the mandib'alar suspeusorium is greater and the ossification of the vertebrae apparently more advanced than in the typical
species of Caturus, while the teeth exhibit bases as tumid and as
much indented externally as those of the typical Strobilodus, it seems
advisable to adopt the latter name for the Purbeckian fossil, whatever
its value may eventually prove to be.
Of this genus, S. gigas, from the Lithographic Stone of Bavaria \
and S. suchoides, from the Kimmeridge Clay of Norfolk", are the
only two recognized species and the new fossil is distinguished from
both by attaining scarcely half the size, by the relative narrowness
of the maxilla and mandible, the slenderness of the apical portion
of the principal teeth, and the extreme elongation of the hindermost
maxillary teeth.
It may thus be regarded as indicating a hitherto
unrecognized species, to be named S. purbeckensis, from its occurrence
in the Purbeck beds, which constitute the highest horizon as yet
known to yield remains of the genus in question.

—

—

—

;

;

Genus Mesodon.
[A. Wagner, Abh.k.-bay. Akad. Wiss., CI.

Mesodon

A

daviesi, sp. nov.

(Plate

ii.

Bd.

XXVIII.

vi.

1851, p. 56.]

fig. 5.)

member

of the Pycnodont genus Mesodon, from the
Purbeck beds of Swanage, is indicated not only by the well-preserved
fish shown in Plate XXVIII. fig. 5, but also by the head and anterior
abdominal region of another individual, which may possibly pertain
typical

The total length of the complete specimen is
0*225, the figure being thus one half of the natural size.
The fish
is round and short, the maximum depth of the trunk immediately in
advance of the dorsal fin being somewhat less than the length of the
head and trunk to the base of the caudal fin ; while the head and
opercular apparatus are contained nearly five times in the total length
(including the caudal fin).
to a distinct species.

—

Head and Opercular Apparatus. The bones of the head are
much crushed and obscurely defined, the majority being partly broken
away, and some only displaying the fibrous inner aspect. The skull
^

-

A. Wagner,

torn. cit. p. 75, pi.

ii.

Thlattodm suchoides, R. Owen, Geol. Mag.

vol.

iii.

(1866), p. 55, pi.

iii.
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and mandible together are more than twice as deep as broad, and, as
usual in the genus, the facial profile below the frontal angulation is
vertical.
The operculum {op.) is small, having a coarse, radiating,
fibrous appearance, possibly not merely superficial, but textural
it is irregularly triangular in shape, its depth being at least twice
as great as its maximum breadth, and the postero-inferior angle
apparently well-rounded.
Dentition.
The jaws and teeth are so much crushed as not to be
readily determinable
but the principal teeth are not more than
twice as broad as long, while the others are of considerable relative
size and round.
Appearances are also suggestive of there being only
two outer series of teeth in the mandible \
Vertebral Axis.
There is the ordinary vacant space denoting a
persistent notochord, and the small expansions of the bases of the
neural and haemal arches are partly seen.
There are not less than
13 segments in the abdominal region, and 20 in the caudal, these
exhibiting the usual form and proportions.
Appendicular Skeleton. To the remains of the pectoral arch
behind is fixed a large expanded fin, situated well upon the side of
It consists of numerous broad delicate rays, doubtless
the fish.
closely articulated, and very divergent distally.
The ventral margin
that would support the pelvic fins is broken away
but the median
fins are well preserved, except the distal portion of the anal.
Their
rays, like those of the pectoral, are broad, closely articulated from a
point near the base, somewhat spaced, and branching distally.
The
dorsal fin arises at the middle point of the trunk, and com.prises 39
rays, of which the fifth or sixth is probably the longest, its length
being nearly half that of the base-line of the fin.
The anal fin
comprises about 30 rays, is somewhat more than three-quarters as
long as the dorsal, arising behind the latter, but terminating at the
same point quite at the end of the caudal pedicle. The caudal fin
has a narrow base, and its rays are most slender and clustered at the
dorsal and ventral borders
the median rays are sparser and more
robust, but scarcely extend further back than the lateral rays, thus
imparting to the fin a truncated, rather than a rounded form.
Scales.
The thickened ribs of about fifteen vertical series of
scales are observed in the abdominal region, the hindermost proceeding from a point slightly in advance of the dorsal fin and meeting
the origin of the anal.
There are also traces of the serrated dorsal
and ventral ridge-scales, but these seem to have been small.
Generic and Specific Determination.
The form and proportions
of the head, caudal pedicle, and caudal fin demonstrate that the
fish now described is truly referable to Mesodon
and it is one of
the most complete examples of the genus hitherto made known.
The circumstance that so few details are forthcoming as to the

—

;

—

—

;

;

—

—

;

1
In the imperfect specimen mentioned above (p. 351) there are distinctly
only two series of teeth external to the principal row in the mandible but the
present writer is inclined to doubt the specific identity of this fossil with the
line specimen now described, its principal lower tcetii being broader in proportion to their length and the outer teeth relatively smaller.
;
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characters of the teeth is somewhat unfortunate, and this important
information must be supplied before the species can be regarded as
completely defined.
The characters enumerated above, however,
are at once sufficient to exclude from comparison all known species
except the typical M. macropterus, from the Lithographic Stone
and, as shown by a nearly complete specimen of the last-named form
in the British Museum (no. P. 5546), it is distinguished irom
the

Purbeck fossil by the maximum depth of the trunk being equal to
the combined length of the head and trunk, while the^ head and
opercular apparatus together occupy not less than one quarter of the
total length of the fish.
It is thus evident that we are concerned
with a new species
and, the generic relationships of the fossil
having been first recognized by Mr. William Davies (in the Brit.
Mus. Register), the name of Mesodon daviesi seems appropriate.
;

EXPLANATION OF THE PLATES.
Plate XXVIII.
Pig.

L

Oligopleunts vectensis, sp. nov.
head, lateral aspect, one half natural
size.
Wealden Isle of Wight. [B.M., no. 42013.]
ar., articular,
d.. dentary.
ecpt., eetopterjgoid.
enpt., eutopterygoid. g.r., gill-rakers,
km., hyomandibular.
mpt., metapterygoid.
mx., maxilla, pas., parasphenoid. prtuc., premaxilla. qn., quadrate.
S7nx., supramaxillaries.
1 a. Vertebral centrum, posterior and lateral aspects.
Ditto branchial arch and gill-rakers, outer aspect. Middle Purbeck
beds, Swanage.
[B.M., no. P. 4219.]
Ditto first vertebral centrum of same specimen, right lateral aspect.
Ditto; vertebrae, lateral aspect. Ihid.
[B.M., no. P. 1121.]
Mesodon daviesi, sp. nov. lateral aspect of fish, one half natural size
Ibid.
[B.M., no. 41387.]
;

;

2.
3.
4.
5.

;

;

;

op.,

operculum.

Plate XXIX.
Fig.

1.

OUgnplmms

nov.
anterior portion of dentary bone,
Jliddle Purbeck beds, Swanage.
[B.M., no. P. 4219.]
1 a. Tooth, enlarged four times.
Ditto ; preoperculum, two thirds natural size. Hnd. [University Colvectensis,

sp.

;

lateral aspect.

2.

lege, Bristol.]
3.

immature vectensis) lateral aspect offish, nearlv natural
[B.M., no. 40423.]
md.. mandible, mtp., metapterygoid. op., operculum, p.op., preoperculum. pas., parasphenoid. qu., quadrate.
Strobilodus ptirbeckensis, sp. nov.
head, &c., lateral aspect.
Ihid
^
[B.M., no. 46911.]
Oligopleurus
size.

4.

(?

;

Ibid.

;

cL, clavicle,
v.,

vertebrse.

mx., maxilla,

Other

B.M.=British Museum.
size.

pmx., premaxilla.

p., pectoral fin.

letters as before.

Unless otherwise stated the

figs,

are of the natural
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Prof. Flower, C.B., LL.D., F.R.S., President, in the Chair.

The

Secretary read the following report on the additions to the
month of April 1890
The total number of registered additions to the Society's Menagerie during the month of April was 104, of which 36 were by
Society's Menagerie during the

:

presentation, 3 by birth, 46 by purchase, 1 was received in exchange,
and 18 on deposit. The total number of departures during the same
period, by death and removals, was 71.

the additions special attention may be called to:
specimens of Simony's Lizard {Lacerta simonyi) from the
lonely rock of Zalmo, near the island of Ferro, Canaries.
This is a
rare Lizard lately described by Dr. Steindachner (Anz. k. Ak. Wiss.
Wien, 1889, p. 200), and only known from this spot, where it is
These specimens were obtained by Canon
said to subsist on crabs.
Tristram, F.R.S., during his recent visit to the Canaries, and were
presented to the Society by Lord. Lilford.

Amongst

Two

Mr. Sclater exhibited and made remarks upon the stuffed head of
an Antelope, sent to him for identification by Mrs. Montgomerie, of
Hunston House, Ware, Herts.
The specimen had been shot by (commander R. A. J. Montgomerie, R.N., of H.M.S. • Boadicea,' on or about the 16th June,
1889, when on a shooting-excursion about four days inland from
Malimdi, on the East-African coast, north of Zanzibar.
It was
observed, along with several others like it, amongst a herd of
Zebras.

Mr. Sclater referred this head to what is commonly called the
Korrigum Antelope (Damalis senegalensis), and made the following
remarks

:

The Korrigum

is a fine and conspicuous Antelope, well figured in
Knowsley Menagerie' (tab. xxi.) from specimens formerly
living at Knowsley
but it is still rare and little known in Europe.

the

'

;

have never seen living specimens during my long experience
among Zoological Gardens, and there is no example of its skin in
the British Museum, where it is only represented by a series of
skulls and horns'.
The Korrigum appears to have a wide distribution across Central
Africa from Senegal through the interior to Sennaar and SomaliLand. Whether it is really the " Koba '' of Buffon, upon which
the term senegalensis whs originally founded by Desmarest, seems
to be uncertain, but it is certainly the Damalis senegalensis of Gray;
and there is no doubt that it occurs in Senegal, whence living
I

^

T.

There are two stiiifed specimens in the Derby Museum, Liverpool,
Moore kindly informs me, no doubt the animals formerly living

Knowsley Menagerie.

as Mr.
in the
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specimens were transmitted to Lord Derby by Mr. Whitfield.
Dr.
Percy Rendall has also recently sent a skull of this Antelope from
the Upper Gambia to the British Museum.
In Central Africa the Korrigum was obtained by Messrs. Denham
and Clapperton during their journey to Lake Tchad. Proceeding
further eastwards, we find this Antelope recorded by Sundevall as

Fig. 1.

Head

of Damalis scnegalcnsis.

met with

in Sennaar, under the name Bubalis koba (Exp. Pec. Syst.
It is probably also the Damalis tiang of Heugliu, so far
p. 159).
as we can tell from his figure and description (Aritlopen u. Biififel

Nordost-Afr. p. 23).

Heuglin

tells

us this

is

one of the commonest

35G
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skulls obtained

by Petherick on the Bahr-el-Ghasal are in the British Museum.
Examples of the Korrigum have recently been obtained by
several of our naturalists and hunters in Eastern Africa, where this

Fig. 2.

Skull of Damalis senegalensis.

species appears to be distributed over Southern Somali-Land as far
south as the river Tana.
Lord Walsingliam has a skull obtained
)>y

Mr.

F. J. Jackson, F.Z.S., in the vicinity of

Lamu

(see fig. 2),
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and there is a head in the British Museum obtained by Sir John
Kirk on the river Juba'.
We have also the present head now
before us, obtained in the Tana valley
and the " Senegal Antelope "
is enumerated among those "seen up the Tana" by Sir Robert
Harvey and his party in Sir John Willoughby's East Africa and its
Big Game' (p. 283).
I append a list of the principal references to this Antelope :—
;

'

Le Koba,

Buffon, Hist. Nat. xii. p. 267 (1764) (Senegal) (?).
Senegal Antelope, Pennant, Synops. Quadrupeds, p. 38 (1771)
id. Hist. Quadrupeds, p. 91 (1781) (?).
AntUope senegalensis, Cuv. Diet. Sc. Nat. ii. p. 235 (1816).
Antilope kola, Desm. N. D. d'H. N. ii. p. 167 (1816).

;

AntUope

senegalensis, Desm. Mammalogie, p. 457 (1820) (?).
Antilope senegalensis, Children in Denham and Ciapperton,
Narrative of Travels in N. and Central Africa, p. 192 (1826).
Damalis senegalensis. Ham. Smith, in Griff. An. K. v. p. 363
(1827).
Antilope korrigum, Ogilby, P. Z.S. 1836, p. 103.
Bubalis lunatus, Sund. Act. Stock. 1842, pp. 201, 243 (Sennaar).
Bubalis koba, Sund. Exp. Pec. Syst. p. 159 (Sennaar) (1844).
Damalis korrigum. Gray, List of Mamm. in B. M. p. 158 (1843).
Damalis senegalensis. Gray in Knowsl. Men. p. 21, t. xxi. (1850).
Damalis senegalensis. Gray, Cat. of Mamm. in B. M. iii. Ungulata
Furc. p. 126 (18.52).
Damalis tiang, Heuglin, Ant. u. Biiff. Nordost-Afrika's, p. 22
(1863).
Damalis senegalensis. Gray, Cat. Rum. in B. M. p. 45 (1872).
Damalis senegalensis, Gray, Hand-list of Edentates &c. p. 115
(1873).
Damalis senegalensis, Noack, Zool. Jahrb. ii. p. 208 (1887).

Prof. G. B. Howes, F.Z.S., exhibited some specimens of ZTa^^ena
showing the " pro-atlas " and vomerine teeth, and made the following
remarks thereon
" Pro-atlas."
His attention had been recently called, in conversation with Mr. Bouleuger, to a specimen of Hatteria in which the
" pro-atlas " was present only on the left side. The specimen in
question was dissected by Mr. Ridewood, and was now among the
exhibits in the index collection of the Natural History Museum.
As the "pro-atlas" was present only on the left side in Albrecht's
:

—

^ Sir John Kirk writes to me, in reply to inquiries about this
specimen, as
follows
" The Senegal Antelope, so far as I know, is first found on the east coast, to
the north of the river Sabaki at Malimdi.
It is common at Merereri in
Fonnosa Bay, where it might be seen every day when I was shooting there. It
was also common between Lamu and the river Juba, where I first shot it. So
far as I am aware it does not exist anywhere on the coast south of the Sabaki,
but may be found further inland. In the Kilimanjaro district it is replaced by
Alcelwiphus cokii, and in the country opposite Zanzibar by the (so-called) A.
lichtensteini, which, however, I suspect is not the same as A. lichtensteini, Peters,
of the Zambesi region." P. L. S.
:

Proc. Zool.

—
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original specimen (Bullet. Mus. Belg. t. ii. p. 185), and as doubts
had recently been thrown upon its existence by Cornet and Smets
(c/. DoUo, Zoolog. Jahrb. Jena, t. iii. Anat. p. 433), he deemed it
advisable to examine the material at his disposal. Six spirit-specimens
were accordingly examined five of them showed that, as with the
examples of Baur (Zoolog. Anz. 1886, p. 1) and Dollo, the "proatlas" was present and bilaterally symmetrical, while in the sixth
(viii.) it was present on the right side only, having been apparently
removed on the left. He fully acquiesced in Dollo's criticisms of
the statements made by Cornet and Smets and of the views of these
and other observers, and agreed with them in regarding the " proatlas" as {I.e. p. 437) "without doubt conl^tant in Hatteria"
he, moreover, believed that it was invariably present on both sides,
and that in those examples in which it had been detected on one
side only, it had been either lost (as suggested by Albrecht, /. c.
;

Referring to the
in maceration, or incautiously removed.
general relationships and morphology of the " pro-atlas," he pointed
out that the former are most nearly in harmony with the supposition
It articulates
that it represents the arches of a vestigial vertebra.
upon the skull and in its relations to the episkeletal muscles it
repeats the conditions of the atlas ; its arches are preformed in cartilage (cf. Baur, Amer. Nat. 1886, p. 288); they lie, like those of a
p. 192)

;

normal vertebra, buried in the dorso-lateral (occipito-atlantal) ligaments (fig. 3) of the vertebral column, and their separation in the
dorsal middle line is but an exaggeration of that so characteristic of
the atlas in Hatteria, Crocodilia, and many other Sauropsida.
He
stated that he was inclined to accept Dollo's declaration of homology
between those various structures, which have been described in leading
classes of Vertebrata, to which he collectively applies the term " proatlas" (for genera and species see Dollo, Bull. Mus. Belg. t. iii.
and that the views of that author
p. 127, and Zoolog. Jahrb. /. c.)
appeared to him to be in complete harmony with Froriep's important
discovery (xlrchiv f. Anat. u. Phys., Anat. Abth. 1882, p. 279) of
the vertebral nature of the occipital segment of the skull, and with
those of Sagemahl (Morpholg. Jahrb. Bd. ix. p. 177), Jungersen,
and others which bear upon it.
Vomerine Teeth. These were originally described by Baur (Zool.
Anz. 1888, p. 85) in a young individual of 210 millim. total length,
the skeleton of which was still largely cartilaginous.
Prof. Howes's
interest in the question had been heightened by a statement of Mr.
Boulenger's to the effect that he had not been able to find vomerine
teeth in any of the skulls of Hatteria in the Natural History Museum.
He had examined the palates, in all, of nine specimens, details of
which were given as follows
;

—

:

Specimens examined.

Prepared skeletons.
'

i.

ii.

200 mm.
220 miu.

Pro-atlas

"

Vomerine

teeth

absent,

present, the rigiit the larger.
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Carcases.
"Pro-atlas"

1

m.
iv.

(J, 240
240 inm

mm

Senile (^
VI.
vii.

,

|

225 mm.

mm
210 mm

$, 220
<:^,

present
present
present
present
present

on
on
on
on
on

both
both
both
both
both
"

Vomerine teeth

sides.

last traces,

'^
sides,

absent.

sides,

present on right side only,

sides,

absent.
present, bilaterally

sides.

symme-

trical,
viii.

2, 182

ix.

5 158
!

mm
mm

damaged.
present on both

absent,
absent.

sides.

Five of the above-named specimens are in the teaching collection of the
of Science and Eoyal School of Mines, S. Kensington for
the opportunity of examining three others Prof. Howes was indebted to his
former pupil Mr. A. Vaughan Jennings, who had just returned from Kew
Zealand, and for the remaining one he had to thank his Demonstrator,

Normal School

;

Mr. M. P. Woodward.

The occasional absence, mutilation, or reproduced condition of the tail render
measurements expressive of the total length of the body of a Lizard of little
value.
Those given above express the length of the body along the mid-ventral
line, from the posterior edge of the symphysis ischii (which can be readily felt
through the skin) to the anterior one of the symphysis mandibuli.

Hatteria punctata.
Fig.

1.

Anterior palatal region of
rine teeth.

(Young

skull,

showing bilaterally symmetrical vome-

[sexually mature]

(5'.)

Fig. 2. Similar view of a second specimen, showing asymmetrical condition of
the teeth together with their mode of suppression, and apparent
duplication on the right side.
"
Fig. 3. Dorsal aspect of the occipito-atlantal region to show the " pro-atlas
igament and skull,
in relation (right side) to the occipito-atlantal ligament
and (left side) to the dorsal episkeletal muscles.

—

n.p., posterior nares pi.,
Beference letters.
m., dorsal episkeletal muscles
palatines; pt., pterygoids; vc, vomers; i, "pro-atlas"; ii, atlas; iii, axis
vertebra,
;

;

Four of these showed the teeth in an unmistakable form and in
which had not been macerated he found, whether teeth were
present or not, a couple of thickenings of the mucous membrane,
in the region which they occupied, beneath which there lay corresponding ridges of the vomers. He had noted the presence of these
25*
;

all
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Alluding to the teeth
ail the skulls which he had examined.
themselves, he said he had been able to examine them in relation
to the mucous membrane of the roof of the mouth in two specimens.
In one of these, it so happened that the teeth were unequally deveThe individual
loped, that of the right side being the larger.
tooth alluded to was the largest he had observed ; its apex was
exposed, but it could not in any sense be said to project into the
The tooth of the opposite side, which had
cavity of the moutli.
more nearly the proportions observed in other specimens, was
wholly buried beneath the mucous membrane, in the manner of a
ridges in

In the other specimen the insignificant vestiges
of the teeth wliich were present lay wholly beneath the mucous
membrane, which completely covered their apices.
In one specimen there was present on the right side (fig. 2, p. 359)
a small tooth-like tubercle in continuity with tlie base of the vomerine
tooth.
He was unable to say definitely whether the former represented a distinct tooth or a dismembered portion of the larger one.
Commenting upon the aforementioned facts, he pointed out that
in the recently discovered Palceoliutteria of the Permian (Credner,
vestigial structure.

Zeitschr. deu'tsch. geolog. Gesellsch. 1888, p. 490), which animal
unmistakably connects theliving Ilatteriavixih the Sfegocephalia, the
vomers were markedly dentigerous. It becomes therefore a question
whether, in Hatteria, we are dealing with a vestigial or a reversional
Baur's observation alluded to would seem
condition of the same.
to indicate that vomerine teeth appear in the young individual and
On the other hand, the most
disappear with advancing age.
marked development of the individual tooth wliich Prof. Howes had
observed was realized in a senile old male (v.), while Mr. Boulenger
had failed to find teeth in a specimen much younger than that of
Baur'. The presence of a minute tooth on one side (ii.), where that
of the other was well defined, was suggestive of a pecuHar mode of
disappearance of paired vestigial structures known elsewhere (which
he illustrated by the exhibition of a Pigeon's intestine in which
but one of the two familiar caeca was present), and therefore indicative
The observations
of the vestigial nature of the vomerine teeth.
of Boulenger and Baur did not appear to him to be contradictory,
as vestigial structures are well known to frequently appear late.
So far as the evidence afforded by his tooth-bearing specimens
went, the tooth of the left side was the more variable, that being
either small or absent, while the tooth of the right side was wellIt would therefore appear that
developed or even duplicated (?).
the teeth in question are not only vestigial but that they are, at the
present time, undergoing suppression from left to right.
Prof.

Howes

finally

directed

attention

individuals possessed of teeth, in which he

to

the fact that those

had been

able to determine

the sex, were males, and alluded to the desirability of information
concerning the vomer of Colenso's supposed new species of Hatteria
(Spkenodon diversum, Trans. New Zealand Instit. vol. xviii. p. 118,
1886).
'

In the possession of Sir

W.

Buller, approximate total length about 120

mm.
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Two letters were read addressed to the Secretary by Dr. Emin
Pasha, C.M.Z.S., dated Bagamoyo, March 1890, announcing that
he had forwarded certain zoological specimens for the Society's
Amongst them was an example of Anomaliirus orienacceptance.
talis, Peters, from Monda, in the Nguru Mountains, and one of
Rhynchocyon petersi from Mandera.

Mr. Henry Seebohm exhibited a specimen of the Eastern TurtleDove {Turtvr orientalis), which had been sent to him by i\Ir. James
Backhouse, jr., of York, with a letter stating that it had been shot on
the 23rd of October last at a place commonly known as Nab Gutter,
a small stream running from Oliver's Mount near Scarborough down
to the sea.
It flew very swiftly and was pursued by a number of
small birds.
A Ked-breasted Flycatcher (Muscicapa parva) was
This example of the
shot in the same locality on the same day.
Eastern Turtle-Dove is in tbe plumage of the first autumn, without
The Oriental Turtlethe pied patch on each side of the neck.
Dove, in its t\ pical form, with the axillaries, under tail-coverts, and
the tips of most of tbe tail-feathers bluish grey, bred in Southeast Siberia, China, and Japan, as well as in the hilly part of India.
It was not known to have previously occurred in the British Islands,
but it had twice been recorded, both times in immature plumage,
in the north of Scandinavia.
Prof. F. Jeffrey Bell, F.Z.S., read the first of a series of papers

"Contributions to our Knowledge of the Antipatharian
The present communication contained the description of
a particularly fine example of the Black Coral of the Mediterranean
{Gerardia lamarcki), and an account of a very remarkable Antipathid
from the neighbourhood of the island of Mauritius, which it was
proposed to call Antipathes robillardi.
This Memoir will be published in the Society's ' Transactions.'
entitled

Corals."

The

1.

following papers were read

:

Notes on the Wild Sheep and Mountain- Antelope of
Algeria.
By E. N. Buxton \
[Eeceived

March

31, 1890.]

During a shooting-excursion into the Algerian Atlas in 1890, I
obtained specimens of the Wild Sheep and the Mountain-Gazelle, of
which the mounted heads are now exhibited.
expedition was undertaken in January and February of the
The Djebel Metlili overlooking El Kantera, a station
present year.
on the Biskra railway, was the first range I tried for Wild Sheep. I
was advised by naturalists at home that the extension of the railway
It so
to this point would certainly have driven them further afield.

My

1
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happened, however, that, though we were singularly unlucky in our
hunting here, we saw them on several occasions within sight of the
Station and within hearing of the railway-whistle. This was no doubt
owing to the fact that tiiere is a very lofty and broken cliff at that
end of the mountain. On one occasion I saw with the telescope, from
tiie neighbourhood of the Station itself, a small herd about 4 miles
off, near the top of the mountain.
Other ranges which we explored, and where we found the Sheep,
were the curiously honeycombed Salt Mountain (literally of solid
salt) to the east of El Outaja, a few miles south of El Kaiitera
Bou
Arif, 12 miles to the west of that place
and tlie Ahmar Khadou,
40 miles to the east of Biskra, and forming part of tbe Aurfes Range.
In fact, we found more or less of them in every preci{)itous range
where we sought for them.
The Sheep (Ovis tragelaphus) rejoices in a confusing number of
vernacular names.
In the Gardens of this Society it is known as the
"Aoudad." The name is not recognized in Algiers, where it is
called " Moufflon a Mauchettes " by the French, and " Aroui " by
Arabs, or, in the case of the old males, " Feshtal."
The Aroui are thinly scattered all over the above-named ranges,
wherever they are rough and precipitous, and are doubtless to be
found in similar spots on all the arid southern slopes of the Atlas
from the Atlantic to Tunis. They are unknown further into the
mountains, i. e. nearer to the coast, and I do not think are ever
found out of sight of the desert \
After numerous inquiries I cannot liear authoritatively of any
Englishman who has successfully stalked these animals until we did
so, though I heard of two who have tried and failed.
This is not
surprising, for they are more difficult to find than any animal I have
ever hunted.
My own experience will illustrate this. I hunted for
twenty- three days, being nearly always out from before sunrise till
after sunset, and I got shots at only four during that time.
The
;

;

reason for this is the extraordinary capacity for hiding itself shown
by tlie " Aroui," in which it is assisted by its own nearly invisible

which is a pale rufous-yellow, and by the extremely broken
character of the rocks, which, being for the most part of a soft
limestone, readily decompose and are cut into numerous fantastic
hollows and fissures, and are covered in many places with a rather
extensive growth of scrubby Thuya bushes.
The habits of the Arabs, continued tor countless generations, have
helped to form the habits of the Aroui.
The nomad tribes pitcli
their tents necessarily within reach of one of the scanty spruigs of
water, and daily lead their flocks of goats up the mountains, and no
colour,

cliff

or corrie

is

safe

from their intrusion.

The Aroui have

thus no

means of escaping from them, as every mountain withiu reach of
water is similarly infested.
They are constantly within sight and
The Arabs say

that these Sheep never drink more frequently than once in
but tliough this, no doubt, enables thein to traverse long distances in
these thirsty slopes, 1 do not think they are often found at a great distance
from water.— E. N. B.
^
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hearing of the Arabs and their goats, and as they cannot get
away they have developed the art of hiding themselves to an extraordinary extent, and they have unhmited confidence in their own
invisibility.
This was deaaonstrated by me one evening when I sat for
twenty minutes carefully spying the surrounding country. The knoll
on which I sat commanded a small shallow hollow. In this there
was not a vestige of cover except a few thin Thuya bushes wiiich
It was not till I rose to shift
looked as if they could not hide a rat.
my position that a female Aroui and two yearlings started from these
bushes. They had been lying within 60 yards of me, and must have
been fully conscious of my presence all the time. The Aroui, in this
habit of hiding, is very like the Pyrenean Ibex, which lives in
rather similar ground, and also trusts to concealment in preference to
e.g. observe the
flight.
It is very similar to it in other respects
inward turn of the end of the horns to enable it, I presume, to push
through the scrub. The Alpine Ibex, which lives in the open, has

no such inward curve.
The Mouutain-Gazelle of Algeria, which Mr. Sclater

identifies as

Gazella kevella ', is about twice the size of the common Gazelle of
the plains {Gazella dorcas), and has straight instead of lyre-shaped
horns.
It lives on the same kind of steep ground as the Aroui,
perhaps at a rather lower elevation. The fact that it is essentially a
mountain animal is, I think, shown by its large callous knees, like
The Aroui has the same. They are,
those of a London cab-horse.
Another feature consists of
I think, absent in the Gazella dorcas.
It was
the curious hollows or pouches on eiiher side of the testicles.
organs
those
concealing
purpose
of
suggested that they are for the
in cold weather.
The Gazella kevella is rarely seen, and still more rarely got.
had five accomplished telescopists in my party, but we only spied it
on the single occasion when I killed the one of which the head is
now exhibited. This was on a low range a few miles to the west of
El Outaja. On two other occasions we "pumped" them without
getting a shot.
Out of two or three hundred pairs of Gazelle-horns
which I saw in curiosity-shops in Biskra, there were only four or
five pairs of the " Edmi," as the Arabs call this Gazelle.

We

2.

On

a remarkable Antler

By

from Asia Minor.

K. Lydekker, B.A., F.Z.S.
(Plate
[Eeceived

XXX.)

March

28, 1890.]

In the year 1879 Mr. C. G. Danford ^ exhibited to the Society an
Deer from Asia Minor; while subsequently, in a
communication by that gentleman and the late Mr. E. H. Alston ^,
antler of a large

^

{^G-azella kevella (Pallas),

as identified by Lataste (Etude de la

—

Vertebres de Barbarie, p. 172). P. L.
- Proc. Zool. Soc. 1879, p. 562.

Faune des

S.J
^

Ibid. 1880, p. 54.
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—

"At the
the same specimen is alluded to in the following words:
village of Jarpuz, at the foot of the Bimboghas Mountains near
Albistan, Daiiford obtained from a peasant a very remarkable Deer's
and be
antler, in either a subfossil or a greatly weathered condition
saw another similar specimen in the same locality. When he
exhibited this antler at a meeting of the Society last year there was
some difference of opinion as to whether it was or was not an
but as we are ourselves
abnormal specimen of Cervus elaphus
strongly of opinion that it cannot be referred to any known recent
Deer, we reserve its description for another opportunity."
Eecently Mr. Danford has presented this interesting specimen to
:

;

the British Museum, and, at the lequest of Mr. O. Thomas, I have
undertaken an examination, the resnlts of wliich are now laid before
I may say, first of all, that my conclnsions differ from
the Societv.
those arrived at by Messrs. Danford and Alston, and that the specimen, in my judgment, is nothing more than a very abnormal antler
There is nothing in the condition of the specimen
of a Red Deer.
to suggest fossilization, although it has evidently been exposed for a
considerable period to the action of the atmosphere.
This antler (Plate XXX. fig. 1) belongs to the right side, and is
perfect, with the exception of the base, which has been longitudinally
It is that of
split, so as to carry away the brow- and bez-tynes.
beam being
the
Maral,
the
nearly
or
quite
large
as
animal
as
an

Unforvery stout and as much as two and a half feet in length.
tunately the imperfect condition of the base renders it impossible to be certain that both a brow- and a bez-tyne were present,
but from the presence of a prominence some distance above the burr
corresponding to the point of origin of a bez-tyne, I am inclined to
consider that both these tynes may have been present, although, as
is not uncommonly the case, they must have originated very close
Above the point of origin of the presumed bez-tyne there
together.
is an almost cylindrical and nearly straight beam extending, without

any trace of a trez-tyne, for a distance of two feet.
point the beam suddenly expands into a crowai, which

Beyond
is

this

imperfectly

palmated, consisting of a stout cylindrical anterior tyne, of a median
palmation with five snags, and of a somewhat flattened posterior tyne
The whole of the crown forms, so to
terminating in two snags.
speak, one side of a cup, so that no true cup occurs.
At first sight this antler looks utterly unlike that of a Red Deer,
hut further comparison shows that it may be readily derived from the
more normal type. Thus, if I am right in considering that both a
brow- and bez-tyne were developed, we have one very strong point in
favour of this view.
Next, if the crown be compared with antlers
like the specimens in the Geological Department of the British
Museum (No. M. 392) from an Irish lake, figured in Owen's 'British
Fossil Mammals and Birds,' p. 4/2, fig. 196, it will be found that the
palmation of the crown is very similar in the two, if we remove the
tyne forming the external portion of the cup in the Irish specimen.
A much more striking resemblance is, however, presented by three
recent detached antlers in the Museum, some at least of which were
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obtained from the Crimea, and all of which are referred to the Ked
Deer.
One of these (represented in Plate XXX. fig. 2) is a right
antler, with only a rudimental brow-tyne, and above this a straight
beam with no tyne till the crown is reached. The latter is sliglitly
palmated and terminates in three snags.
Such an antler, it appears
to me, is likely to be merely an earlier stage of one of the present
type
and if the one is rightly referred to the Red Deer, I think
there can be no hesitation in considering the other as referable to the
same form. Another and larger antler from the Crimea exhibits the
usual brow-, bez-, and trez-tynes, and then expands at the summit
into a distinctly palmated crown with three snags.
third, if the
;

A

trez-tyne were removed,

would be not

at all unlike

the specimen
palmation of the crown.
Again, on turning to the magnificent series of Red Deer antlers
figured in A. B. Meyer's
Die Hirschgeweih Sammlung im koa
Schlosse zu Moritzburg' (1883), I find that some of the abnormal
specimens approach the one before us, although none are exactly
similar. Thus the left antler of the head, figured in plate xvi. of that
work, has a palmation not unlike Mr. Danford's specimen, although
there is an inner tyne to the crown, which thus forms a cup, and the
trez-tyne is developed.
Again, the left antler in plate xxix. shows
the complete abortion of both brow- and bez-tyne, and the absence
of any trace of a trez-tyne
the beam forming a long unbroken shaft
like the specimen before mentioned.

under consideration, although with

less

'

;

These instances are sulHcient to show that the peculiarities of the
by Mr. Danford are paralleled by other specimens
which are clearly referable to the Red Deer, so that we have every
antler obtained

reason for regarding

it as belonging to that species.
I have conadvisable that this antler should be figured, firstly, because
it has been regarded as representing a new species of
Deer, and
secondly, since it is important as indicating how much care must be
exercised in founding so-called new species upon detached and

sidered

it

imperfect

fossil antlers.

EXPLANATION OP PLATE XXX.
Fig.

1.

2.

An

abnormal right antler of Cervus elaphus, from Asia Minor.
Another abnormal right antler of the same species, from the Crimea.

Both

3.

On

figures are J nat. size.

the Minute Structure of the

Eye

some ShallowWater and Deep- Sea Species of the Isopod Genus
Arcturus. By Frank E. Beddard, M.A.^ Prosector to
in

the Society.
[Keceived April 15, 1890.]

(Plate

XXXI.)

Three years ago I communicated a paper to the Royal Society of
Edinburgh upon the structure of the Eye in the two Isopodan families

,

MR.

366

F. E.

[May

BEDDARD ON THE STRUCTURE

6,

of the Serolidse and the Cymothoidse, which was published in the
Transactions.'
The present paper is a continuation of the same
subject, but deals with the genus Arcturus. The material, like that of
my former paper, consists of teased preparations andof sections of the
eyes of species obtained during the voyage of H.M.S. 'Challenger,'
all of which species have been described by me in my Report (3).
In my paper on the structure of the eye in the Cymothoidse, I
mentioned the principal papers dealing with the Isopodan eye, which
are not many in number.
Since the appearance of that paper but
I am, indeed, only
little has been published upon the Isopodan eye.
acquainted with a single memoir upon the subject, one by Mr. S.
Watase (11); this paper deals largely with Serolis, but it contains
also some very weighty observations upon the morphology and
pedigree of the Arthropod eye in general.
It is gratifying to me personally to find that Mr. Watase has
This fact
"verified all the chief results" of my own research.
also gives me greater confidence in laying the present paper before
If the state of preservation of the specimens of Serolis
the Society.
was so good as to enable me to state accurately the principal facts
in the anatomy of the eye, it seems likely that the Arcturi, which
were preserved in an identical fashion, will also furnish reliable data.
In any case our knowledge of this particular genus is at present, so
and it is almost unnecessary to
far as I am aware, absolutely nil
state that the deep-sea forms are as little known as those which inMr. Watase, in his description of the
habit the shallower waters.
eye of Serolis, which occupies the first five pages of the special part,
refers to the presence of a "corneagen" ^ (a term introduced by
Patten, 13) below the cornea and above the cells of the vitrella ; he
also figures a row of pigmented cells surrounding the vitrella ^.
These structures were not figured or described by myself, but I am
not prepared to dispute the probable justice of Mr. Watase's addition
to my ov\n account.
It seems to me to be very probable that this corneagen layer is,
as Patten has particularly insisted, always present in eyes of these
types ; and Watase has shown a very strong raisoii d'etre for its
presence.
The present paper, however, only professes to be a very small
contribution to the morphology of the Isopodan eye
the main
object is to compare the minute str\ictue of the eye of species liviug
in shallow water with that of their deep-sea allies.
The questions involved are interesting and lead to some rather
important conclusions about the life of these deep-sea forms.
In the first part of my ' Challenger Report, dealing ouly with the
very remarkable genus Serolis (2), I gave some figures and a brief
description of the structure of the eyes in two deep-sea species, viz.
Serolis bromleyana and Serolis necera.
Without recapitulating all
the results here, I may point out that the eyes in those forms showed
very considerable traces of degeneration
this degeneration was
'

;

;

'

;

P

*

PL

^

This term was introduced by Laukcster and Bourne.
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shown

to have affected all the component parts of the eye.
The
cornea was little (S. necera) or hardly at all {S. bromleyana) convex
below the lens was granular, and could hardly have been transparent
during life
the rhabdom and retinules were not recognizable—
at least in the form which they present in other (shallow-water)
species.
The amount of pigment present was comparatively small,
or, as in iS. bromleyana and S. gracilis, completely absent.
I hope
to show in the present paper a somewhat similar though less marked
series of changes in the eyes of the deep-water Arcturi.
Before the appearance of my preliminary account of the genus
Serolis (1), which contained a summary of observations upon the
structure of the eye, but little had been done in investigating the
histology of that organ in deep-sea Crustacea.
Dr. P. P. C. Hoek,
in his Report on the Challenger
Pycnogonida (6), mentioned that
l)igment is often al)sent from the eyes of deep-sea forms, and
that the retina may be replaced by a mass of connective tissue,
though the lens be present. The details given by Hoek are not
very numerous.
Since the publication of my Eeport several other
groups of deep-sea animals have been reported on. Mr. S. I. Smith
(12) found that in the majority of species of Atlantic deep-sea
Decapods the eyes have undergone certain structural changes
these
changes are partly in the alteration of the pigment, which becomes
lighter coloured in the abyssal species, and partly in the reduction
of the number of the visual elements.
considerable number of deep-sea jNIolIusca according to Pelseneer
some are totally blind.
(8) have rudimentary eyes
Henderson found (7) with regard to the Anomura that degeneration was common in the eyes of abyssal forms
this degeneration
was largely shown by the absence or reduction in quantity of the
pigment.
Here, however, there is no elaboration of detail and the
points raised are not illustrated by figures.
Animals that dwell in caves are, so far as absence of sunlight is
concerned, subjected to the same conditions as are deep-sea animals.
Packard (10), in investigating animals from the Kentucky caves,
found various conditions of degeneration in the eyes, culminating in
the total blindness of some species.
The result, then, of all these investigations has been to show that
t/ie deep-sea fauna is chiejly made up of animals which are either
blind or
shoio evident traces of defeneration in
if they have eyes
;

;

'

'

;

A

;

:

—

—

these eyes.
I attempted to show, in considering the deep-sea Isopod?, that
the blind deep-sea genera were, at any rate for the most part, peculiar
genera, and that those deep-sea Isopods with apparently well-developed
eyes were closely allied to, if not identical with, forms living in
shallow water. Thus it appeared reasonable to assume that the

eyed forms were comparatively recent immigrants into deep water.
This view has already, I find, been considered by Prof. Semper ^ to
^ 'Animal Life,' Int. Scient. Series,
p. 84. " We have become acqu.ainted ....
with a wonderful deep-sea fauna, showing the same striking mixture of blind
and seeing animals as the fauna of the caves. This case is all the more
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account for the presence of animals with eyes in dark caves and the
deep-sea, but rejected.
It is accepted, however, by Henderson.
This being the case it is unnecessary to make any further use of the
ingenious "theory of abyssal light," and it is impossible to build up
any theories with regard to the brilliant coloration of deep-sea animals.
These colours must be absolutely without any secondary meaning, as
must also the frequent phosphorescence of Alcyonarians and other
animals living in great depths.
If there were no intermediate stages between Crustacea and other
animals of the deep sea with well-developed eyes and those without
any trace of eyes at all, such theories might be put forward with
some plausibility. It might be urged that the eyeless forms were
that is to say, that just as among
simply peculiar in this respect
shallow-water genera, and even surface forms, eyes may be absent
and characterize a particular genus or species by their absence, such
might also be the case with genera inhabiting the deeper waters of
The numerous stages of degeneration appear to me to
the oceans.
render this view untenable.
I shall now proceed to describe, in as much detail as my preparations allow of, the minute structure of the eye in a number of species
of Arcturus.
;

(1)

The eye of

Arcturus furcatus, Studer.
Isopodan eye, though
from any type that has been hitherto

this species is quite a typical

differing in certain details

studied.

The vitreous body
made up of two halves.

is

rounded conical

As

is

in

form and

illustrated (Plate

is

XXXI.

distinctly

fig. 4),

there

appear to be four nuclei corresponding to each vitreous body and
lying above it.
These are, I imagine, the nuclei of Semper and the
nuclei of the corneagen cells.
The retinula of each eyelet is made up of six cells, which is not
In
a number that has been hitherto met with among the Isopods.
insects this number appears to be common according to Grenadier's
figures (5).

The rhabdom secreted by these retinula-cells is in certain respects
rather remarkable.
it has the clear amberIt is conspicuous on account of its size
yellow colour of the vitreous body ; peripherally (see Plate XXXI.
figs. 5, 14-16) the rhabdom is markedly a very densely pigmented
;

band.

Towards

its

upper extremity the rhabdom

is,

as

shown by

puzzling, because the chief part of such deep-sea animals as can see are extraordinarily unlike their nearest congeners living at the surface and in the light,
so that we are forbidden to suppose that they may be species that have only
It is unnecessary to point
lately migrated from the surface to great depths."
out that this statement does not allow for such cases as I refer to, where the
eyes, although apparently like those of others, are really in various stages of
degeneration. There are no doubt plenty of species in which, as in Scrolls
Hence totally
netsra, the facetted cornea is the last part of the eye to disappear.

blind animals

may

seem to have well- developed eyes.
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transverse sections (figs. 14-16), of an oblong shape, the corners are
sharply marked and the sides are perfectly parallel with, or at right
angles to each other.
Lower down, at about the level of the nuclei

of the retinula-cells (fig. 14), the rhabdom becomes indented, and
shows obvious traces of its orgin from six rhabdomeres. Lower
down still (fig. 1.5) the six rhabdomeres diverge from each other.

Each rhabdomere becomes surrounded

by a dense pigmented

sheath.

When

the eyes are teased in glycerine after depigmentation by
rhabdom shows a tendency to break np into squarish
blocks (fig. 8), as has frequently been noticed in other Arthropods.
nitric acid, the

(2)

The eye of

many

Arcturus spinosus, F. E. Beddard.

this

species,

which

is

from deep water, contrasts

points with that of Arcturus furcatus

—a

in
typically shallow-

water form.

The

has the peculiar form shown in the drawing (Plate
0), which represents a semidiagraramatic longitudinal
section through an eye-element.
It is somewhat muffin-shaped,
being depressed on both sides in the middle.
In some other slides

XXXI.

lens
fig.

1

which are labelled ^' Arcturus spinosus,'''' and which I have no reason
for doubting are really preparations from this sjjecies, the lens has
the form shown in another drawing (figs. 6, II); it is pear-shaped,
and in the middle it is decidedly more opaque than peripherally,
where it is quite transparent. This central opacity may be due to
a precipitated and coagulated fluid occupying the interior of the lens,
such as Watase (11) has described and figured in Serolis^.
I have
not, however, observed anything similar in the shallow-water species
of Scrolls which I myself investigated.
Perhaps it will turn out to
be a commencing degeneration in the eyes of the species described
which is carried out more fully in Sej'o/is necera.
The rhabdom of Arcturus spinosus is very large, and in longitudinal sections of the undepigmented eye shows the characters exhibited in the drawing (fig. 10)
it is of roughly conical form, the
apex of the cone lying towards the ommateal membrane. In some
examples of this species which I referred to above in connection with
;

the peculiar difference in the structure of their lenses, the rhabdom
shows a departure from the ordinary condition. As indicated
in fig. 6, its upper extremity embraces the lens, which is sunk into a
depression of what is really tlie broad end of the conical rhabdom ;
although in such preparations as those illustrated in figs. 6, 11, the
vitreous body and the rhabdom appear to be very nearly if not quite
in actual contact, there is not the least difficulty in distinguishing
also

between them.

The rhabdom in both forms of eye is by no means so clear and
transparent as in Arcturus furcatus, and it is proportionately very
much larger than in that species. Its form varies much, but is
usually more or less bent.
1

Loc.

eit. p.

290, pi. xxix.

fig.

1 a.

MR.

370

F. E.

[May

BUDDA.ru ON THE STRUCTURE

6,

on the other hand, very much smaller proand are only well developed and conspicuous at the end
of the rhabdom, which, by the way, shows no traces of division into

The

retinala-cells are,

portionally,
six

rhabdomeres.

As may

be seen by longitudinal sections (fig. 10), a coating of
dense pigment covers the rhabdom, and occasionally pierces into its
interior for a short distance this I presume to be the upper portion
of the retinula-cells.
The nuclei of these cells are placed on a level
with the posterior end of the rhabdom instead of near the upper
extremity of this structure, as they are in Arctunis /arcatits.
The
pigment, although deep black in colour, is very much less in amount
than it is in A. furcatus.
It is clear, therefore, that the eye of
Arctiiras furcatus differs from that of A. spinosus in many points.
I do not possess so many preparations of other species of Arctunts
The following notes
as of the two which I have just described.
therefore show many lacunJE which I see no chance of being able to
fill
up.
They are largely but not entirely based upon sketches
which were made some five years ago, when I commenced to work
These sketches, unfortunately, do not show all the
at this subject.
points which I have since ascertained to be important.
;

(3)

Arcturus aima, F. E. Beddard.

In this species the lens has an ellipsoidal form, the long axis coinciding with that of the

The

ommatidium when the

lens

is

in position.

lens agrees, however, with that of ^/•cf«/"«s spitiosus

—

—

at least

in being composed of a clearer
with some individuals of that species
peripheral portion and a granular-looking opaque middle.
The rhabdom is large and solid, it is not prolonged into six
separate rhabdomeres at the posterior extremity as in A. furcatus
after treatment with nitric acid, however, it shows distinct traces of
longitudinal division into a number of pieces which no doubt correspond with the cells of the retinula.
The retinula-cells themselves, as in ^. spinosus, are only clearly
distinguishable as such behind the rhabdom where their nuclei are
situated
a coating of pigment which covers the rhabdom up to very
nearly the lens is doubtless deposited in a forward prolongation of
the retinula-cells.
;

(4)

Arcturus comutus,

F. E. Beddard.

In most respects the eye of this species agrees with that of
Arcturus anna so close is this agreement, that I need not enter into
any description of the ommatidium. All that I shall do is to call attention to one rather important point of difference between this species
and Arcturus anna.
This point of difference concerns the vitreous body, which appears
:

to be even less fitted as a refracting

the

medium

in this species than in

last.

The

opacity,

A. anna,

is

which

is

quite a noticeable feature of the lens in

exaggerated in A. comutus, until there

is

not even a
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narrow peripheral band
appears to be more or

(5)

left

less

which

is

clear.
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The whole

vitreous

body

graaular and opaque.

Arcturus brunneus,

F. E.

Beddard.

In this species the vitreous bodies or lenses of tbe ommatidia have
is illustrated in the drawing exhibited (Plate XXXI.
fig. 13)
their shape is usually that of a buffet with the convex
outer surface and a straightish margin where the lens comes into
actual or at any rate very near contact with the rhabdom.
As a
the form which
;

rule the lens

is

decidedly smaller.
the other hand,

The rhabdom, on
(6)

Arcturus

is

particularly large.

glacialis, F. E. Beddard.

The eye
bodies

of this species calls for no lengthy description, the vitreous
have the same curious muffin-shape that they have in

A. spinosus
cells are

the rhabdom
placed below it.
;

(7)

is

large,

and the nuclei of the retinula-

Arcturus studeri, F. E. Beddard.

This is the only shallow-water species besides A.furcatus and
A. america7ius that I have studied unfortunately in this case, as in
that of A. americanus, I am dependent upon a single sketch which I
made some years ago the preparations themselves are missing. This
is particularly to be regretted, as A. studeri resembles in some par;

;

deep water. The vitreous bodies,
however, are quite like those of A. furcatus in their perfect transparency and in their general shape. I am unable to give any details
about the rhabdom
it does not, however, seem to be particularly
ticulars species that only occur in

;

the retinula-cells are unlike those of A. furcatus, and like
those of A. spinosus and all the deep-sea species described in the
present paper in that their nnclei are placed below the posterior extremity of the rhabdom.
Whether there is much or little pigment
large

;

I cannot say.

The

following table indicates the depths

species described in the present paper were
1.

Arcturus furcatus.

fathoms).
2. Arcturus americanus,
3.

4.
5.
6.
7.
8.

at

which the various

met with

:

7-127 fathoms (one specimen
.55

in

1675

fathoms.

Arcturus studeri. 25— 127 fathoms.
Arcturus glacialis.
1675 fathoms.
Arcturus brunneus.
1600 fathoms.
Arcturus anna. 600 fathoms.
Arcturus comutus. 500 fathoms.
Arcturus spinosus. 1375 fathoms.

The

first

water forms

three species are therefore to be looked upon as shallowthe remainder as true deep-sea species.
;
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the shallow-water species, viz. Arcturus

furcatus, A. americanus, A. studeri, have lenses which are perfectly
clear and transparent, and are characteristically pear-shaped.

On

those species which have an apparently
' ;
these are Arcturus spinosiis, A. anna, A. cornulus. This list is not exhaustive of the deepsea forms which I have been able to examine
but there are no
others in which the lens appears to be getting opaque.
It is remarkable, however, that in the other deep-sea species which I have

the other hand,

all

partly opaque lens are deep-water forms

;

examined,

viz.

Arciurus brutineus and A.

glacialis,

and some specimens

of A. spinosus, the lens should show a reduction is size and an alteration in shape which must impair its perfection as an organ for the
passage of rays of light, if the form best suited for that purpose be
that exhibited by A. furcatus.
The retiuula-cells appear to be best developed in A. furcatus, where,
as shown in my drawing (fig. 8), the nucleus is placed high up, not
far from the commencement of the rhabdom.
1 his may also be the
case with A. americanus, butmy sketches are untortunatelj' not conclusive as to this point and the preparations have been since spoiled.
In all the other species of Arcturus examined by me, the retinulacells are relatively small, and the nuclei are situated {e.g. fig. 13, «)
below the extremity of the rhabdom.
It is possible that this reduction of the retinula-cells (which I believe with Grenacher and
others to be the essential visual cells) is correlated with a commencing
degeneration of the eye.
If it were not for the single exception
oflFered by A. studeri (a shallow-water species from Kerguelen), I
should be disposed to lay considerable weight upon this series of
facts.
As it is--, it does not appear to me to be safe to make any
such assertion in at all a positive way.
The rhabdom does seem in several of the deep-sea species, particularly in A. spinosus, to be undergoing degeneration.
This is
shown by its less perfect transparency and by its irregular form,
and perhaps also by its very large size. It may not perhaps seem
very reasonable to adduce increase of bulk in an organ as indiIf we are to regard the rhabdom as formed
cation of degeneration.
by the retinula-cells, the large size of the former may be connected
with the diminished size of the latter ; it may therefore be a sort of
degeneration.
On the Lamarckian view of evolution, the increase in
size of the media for concentrating the light might seem to be an
attempt to keep up with the diminishing supply of light.
I myself
should be disposed to regard this phenomenon as a kind of" running
to seed" of the non-essential part of the eye.
Another point of very considerable importance in relation to the
supposed degeneration of the eye is the smaller amount of pigment
which occurs in the eyes of most of the deep-sea species examined
by me. In teased preparations the rhabdom was always perfectly
distinct, the yellowish-brown colour being quite visible
and in sections of A. spinosus the amount of pigment covering the rhabdom is
seen to be not great (cf. Plate XXXI. figs. 10 and 5).
On the other
;

'

/. e.

occurring at depths greater than oOO fatborns.
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hand, in teased preparations of A. furcatus the rhabdom always
appeared as a densely black mass in the centre of the retinula-cells,
its outline only being recognizable
although in these deep-sea forms
the amount of the pigment is very decidedly less than that which is
found in the shallow-water species A. furcatus, its colour is the
same in all forms it had a dense black appearance. These facts
are similar to those which I stated with reference to Serolis necera
in that species (a deep-sea form) the pifjment is just as densely black
as in the shallow-water Serolis cornuta, but less in amount'.
On
the other hand, it has been several times observed that in other
deep-sea Crustacea the pigment is of an orange colour.
This I
suppose only means that the pigment-granules are less dense in
those forms
for in the species of Arcturus which I describe in the
present paper the pigment when dissolved by means of nitric acid
showed an orange-brown colour.
Unfortunately I am not able to
state what is the amount of pigment, as compared with other forms,
present in the ommatidia of Arcturus studeri.
It agrees, as I have
pointed out, with other deep-water forms in the small size of the
retinula-cells and in the position of their nuclei below the level of
the extremity of the rhabdom, but it has a large clear vitreous body
like that which is found in each oinmatidium of the eye of A. furcatus and A. americanus.
In any case I have been able to describe in this paper for the first
time certain interesting differences of structure in the eyes of a
;

;

;

;

number

of species of Arcturus.

two main categories
(1) In A. furcatus and A. americanus (?) the rhabdom is comparatively small (though large compared with other Crustacea), and

These

differences fall into

:

the retinula-cells are very large, the nuclei being situated at the level
of the anterior end of the rhabdom.
(2) In A. spinosus, A. anna, A. cornutus, A. brunneus, A. glacialis, and A. studeri the rhabdom is veiy lar^e and the retinula-cells
are comparatively small, their nuclei* being situated below the extremity of the rhabdom, near to the basement membrane of the
ommateum. Besides these morphological differences in the retinulacells, which perhaps have no reference to the conditions under which
the animals live, the second division shows various peculiarities iu
most species which seem to be correlated with a deep-sea habit.
Thus in some forms the lens is reduced in size and altered in form
or has become partially opaque and the pigment is small in amount
these statements apply to all the species in the second list except

Arcturus studeri.
List of Memoirs referred
1.

Beddard,

F.

E.

— Prehminary

Notice

to.

of Isopoda collected

It will be remembered that in the case of this deep-sea Serolis the small
aiuount of pigment is also correlated with degeneration of the retinula.
^ This position of the nuclei, though unusual, is not unparallelled.
They
occur in that position in Talorchestia, even below the onimateal membrane
(Watase), and in other Amphipods.
'
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EXPLANATION OF PLATE XXXI.
v., vitreous
The following letters have the same significance in all the figures
body; rk., rhabdom r., retinula; «., nuclei of retinula-ceUs. The ehitinous
parts of the eye (vitreous body and rhabdom) are for the most part coloured
:

;

yellow.
Fig. 1.

A

of ommatidia of Arcturus spinostis, from above.
Cross sections at different levels through rhabdom of A. spinosus.
A number of ommatidia of A. furcatus, from above.
Longitudinal section through ommatidium of A furcatus.
Vitreous body and rhabdom of A. spinosus, from a teased and depigmented preparation.
Partially depigmented retinula o( A. furcatus.
Depigmented retinula of A. furcatus.
Transverse section of ommatidium of A. furcatus below extremity of
rhabdom; one rhabdomere is seen.
Longitudinal section through ommatidium of A. spinosus.

2, 3.
4.
5.
6.

7.
8.
9.

10.

number
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Fig. 11.

Ouimatidium of ^.

spiTiosiis,

375

from a teased and depigmented prepa-

ration.
12. Vitreous

13.

body of A.

Ommatidium

briomoiis,

of A. brunneus,

from above.
from a teased and depigmented prepa-

ration.
14. 15, 16. Transverse
different levels.

4.

sections

tlirougli

ommatidium

of A. furcatus at

Note on the Bones of small Birds obtained by Professor
By
Nation from below the Nitrate-beds of Peru.
F.Z.S.
F.G.S.,
Newton,
E. T.
[Received April 17, 1890.]

At the meeting of the Zoological Society held on the 1 4 th January,
1890, Dr. Sclater exhibited some bones of small birds sent to him by
Prof. Nation in a small quantity of guano-like earth obtained from
" beneath the nitrate-beds of Peru." At present we have no information as to the precise locality where these specimens were found,
and although the nitrate is now being extensively worked, little
seems to be known as to the age of the deposits some account of
them, however, has heen published by Mr. Ralph Abercrombie in
Nature' (June 20 and July 25, 1889), and he alludes to the fact that
there is "in some deposits a layer of guano under the caliche
(nitrate);" but this is not always the case.
The specimens were handed to me by Dr. Sclater for further
examination, and by sifting the guano several other bones were found,
so that there are now for examination portions, more or less complete,
3 femora, 4 tibio-tarsi, 7 metatarsi, 2 or 3 fragments
of the following:
of pelvis, 8 humeri, 4 ulnae, 3 metacarpals, and 2 coracoids. The
only portions of the head found are the curved extremities of 3
upper bony beaks, a fragment of a horny beak, the hinder ends of
two mandibular rami, and a quadrate bone. There are also portions
;

'

—

of 3 vertebrae.
With regard to the lengths of the long bones, it is only the femora
and metacarpals which are quite entire, but by comparing the
different examples of each of the other bones, a tolerably accurate
idea of their length may be obtained, and the following measurements
were made before I had seen those of the Cymochorea leucorrhoa

given by W. A. Forbes (Memorial Volume, p. 426, 1885), which are
here reproduced for comparison.
Bones from below

Cymochorea leucorrhoa,

nitrate-bed.

after Forbes,

millim.

Femur

16

Tibio-tarsus

37 ?
25-30
37-42
35-40
20
13-15

Tarso-metatarsus

Humerus
Ulna
Metacarpal
Coracoid

millim.

16

37
24
35
35
manus 42
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The agreement in size and structure of the different examples of
each of the bones leads to the conclusion that most of them belong
to one species of bird, and it was thought at first they might be
but the curved beak, as well as the longer
parts of a small Tern
tarso-metatarse,
seems to indicate a closer affinity
and more slender
Possibly these remains will be found to belong to
with the Petrels.
some species now living on the western coasts of South America,
;

although the nitrate districts are said to be, at the present time,
almost devoid of animal lite and the birds from which these fossils are
derived must have existed in the district in considerable numbers.
Mr. H. Seebohm kindly suggested a reference to Mr. H.A.Forbes's
memoir on the Challenger Petrels as likely to help in the comparison of these remains and in that memoir (Memorial Volume,
p. 426) measurements are given of the limb-bunes of several forms,
including those of Cymochorea leucorrhoa, the latter agreeing so closely
with the measurements of the fossils as to render it highly probable
At present, however, I have been
that they are generically allied.
species of this genus for close
any
skeleton
of
get
a
unable to
The ' Challenger specimen of Cymochorea leucorrhoa
comparison.
seems not to be in the British Museum collection.
Mr. O. Salvin, who is so well acquainted with the Petrels, tells me
that C. leucorrhoa is not known on the west coast of S. America
but is there replaced by a closely allied species which he has described
(Proc. Zool. Soc. 1883, p. 430) and named C. markhami.
Two skins of Mr. Salvin's species are in the British Museum, and
by the kindness of Mr. Bowdler Sharpe I have been able to examine
them; but the only parts which can be compared are the beak and the
length of the tarso-metatarse, and in so far as one can judge of parts
which are still enclosed in their horny coverings, they seem to agree
'

'

;

'

;

with the Peruvian

The

fossils.

peculiarities of structure presented

by these

fossil

bones agree

so nearly with those of forms closely allied to Cymochorea, and their
proportions and absolute lengths agree so well with the measure-

ments of C. leucorrhoa, that it is highly probable they will prove to
belong to the genus Cymochorea and to be closely allied to C.
leucorrhoa and C. markhami, but the want of skeletons for detailed
comparison prevents a more definite determination.

5.

Note on Canine Dental Abnormalities.
By Dr. St. G. Mivart, F.R.S.
[Eeceived April 25, 1890.]

It appears to me that it may be useful to record some dental
abnormalites amongst the Cauidse which I have myself observed or
have found noticed by others. In his recent paper ^ Dr. Windle has
enumerated, with respect to Domestic Dogs, 7 cases of an additional
>

P. Z. S. 1890, p. 29.
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upper molar on one side and 5 cases of an additional upper molar
on both sides.
I have found the following abnormalities in skulls at the British

Museum

:

C. magellanicus,

No. 46. 11.3. 9

:

an extra lower molar on both

sides.
5. 27. 8: five premolars on the right side.
tooth introduced between P. 1 and P. 2, as
an
extra
One of these
is shown by the presence of a corresponding diastema on the left

No. 71.

C. lateralis.

is

side.

C cancrivorus, No. 10336:
In No. 46.

6. 15. 3,

a small extra lower molar on both sides.
on the right side of the mandible there is,

instead of the third lower molar, a

shown

in the

Hindmost

accompanying

bunch of

five small denticles, as

figure.

teeth of right side of mandible of a specimen of Canis cancrivorus.
Twice the size of nature.

In skull No. 84.2. 21. 1 there is a very small extra lower molar
on one side.
In Cyon javanicus. No. 58. 5. 4. 99, the second upper molar is
wanting on both sides.
the abnormalities above given as
Professor Huxley has noted
regards C. magellanicus and C. cancrivorus, including the five small
denticles.
He has also called attention to a South-American canine
skull described by Van der Hoeven as having an extra upper molar
'

'

lu his papers on the Canidts, P. Z.

S.

1880, p. 268.

MR. H.

378

J.

ELWEs ON SOME

[May

6,

on each side, and to the fact that in Otocyon there is sometimes a
fourth upper molar.
Professor Flower has recorded ^ the presence of a second, small,
upper molar in Icticyon.
Uonitz ^ has described the presence of an extra lower premolar
between the normal first and second premolars in one specimen
of C. inesomelas, and of a small third upper molar with two tubercles
on the left side of another specimen -of the same species.
Finally, Nehring ^ has called attention to the cases of a Dingo with
five premolars above and below, and of two domestic dogs, one with
an extra molar both above and below, the other (a terrier) with only
two interior molars.
The abnormal defects of dentition in Pug dogs, as is well known,
may be such that but one tooth exists on either side of either jaw
behind the canines *.

On some new Moths from

6.

[Eeceived

(Plates
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By H.

J.

ElweSj F.Z.S.
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XXXII.-XXXIV.)

returned from India in 1886 I have been gradually getting

Moths which 1 made in Sikkim ;
and as this has been yearly increased by numerous additions sent me
by my lamented friend Otto M oiler and by Messrs. Gammie and
Knyvett, I have hitherto refrained from describing any of the
novelties, which I believe to amount to something like 200 species
out of about 2000 found in Sikkim.
The difficulty of naming these
into order the very large collection of

very great, as since Guenee's time no one has attempted a general
and though the nomenclature
of Eastern species has been almost a monopoly of Messrs. "Walker,
Butler, and Moore, yet the genera they have described are rarely
based on characters which can be easily examined or compared with
those of their allies. Notwithstanding the assistance I have received
from Mr. F. Moore, whose knowledge of Indian moths is unequalled,
and from Messrs. Druce and Leech, and Col. Swinboe, to all of whom
my best thanks are due, I have in some instances been unable to
find genera to suit my new species, for which in the existing state of
classification I think it unwise to propose new generic names.
I have lately received from the Naga Hills a fine series of Moths
collected by Mr. Doherty, of which a few are included in this paper,
and which will, when worked out, throw much light on the distribution
of species in that most interesting and prolific part of the HimaloChinese subregion.

is

revision of the genera of Heterocera,

1

P. Z. S. 1880, p. 71.
Sitzuugsb. d. Gesell. naturf. Freunde, Berlin, 1869, p. 41, and 1872, p. 54.
» Op. at. 1882, p. 65.
* See Dr. Gray, P. Z. S. 1867,
p. 46, and also Cope, Proo. Acad. N. S. Philad.
1879, pp. ]88 & 189, and the 'American Naturalist,' vol. xiii. (1879), p. 655.
''

PZ.S. 1890. Plate XXXK.

West Newinan. Cbromo. litii

Nev/ Indian Moths.

pzs. 1890. Plate

xxxni.

West.NewEQ£CE.Clirbrno.lrtii

New Indian

Moths.

PZS

1890. Plate XXXIY,

West, Nevnnan. Irth
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Genus Artona, Wk.,
Butler, Jonrn. Linn. Soc.

Artona sikkimensis,

xii. p.

(Plate

n. sp.

356 (1876).

XXXII.

fig. 17,

6

•)

S Brown, with a pale yellow streak at base of costa ; an ovate
spot of the same colour at the middle of the hind margin, and a short
transverse band near apex of fore wing; hind wing with a long yellowish-brown streak in centre. Beneath, the same markings, but the
streak of the hind wing is broader, connected with the costal margin
near ihe middle ; fringes of both wings pale yellow. Thorax and head
brown, with yellowish tegulse and spots on sides of neck. Abdomen
banded with yellow above, beneath yellowish ; front of head and palpi
.

Antennae pectinate, black.

yellow.

Expanse 21 mm.
Described from a

single specimen, taken

Sikkim and Nepal,

by myself on the Singa-

about 12,000 feet elevaJuly 1886.
This species is most nearly allied to A. zebraica, which I have from
Sikkim and Kulu.

lelah range, dividing

at

tion, in

Artona zebra,

n. sp.

(Plate

XXXII.

fig.

11, d.)

Brown, with a faint yellow costal streak ; 4 conspicuous yellow
(S
spots on fore wing, of which one at the base is elongate, the next two in
the centre ovate, and the last near the apex geminate. Hind wing with
.

Fringes broad, yellow,
a broad central longitudinal yellow patch.
abruptly changing to brown close to the apex of the fore and hind
wings, by which character it can readily be separated from the allied
species. Beneath, the two central spots coalesce and touch the basal
streaks on the hind wing the yellow patch extends towards the abdominal margin. Tegnlae and sides of neck, front of head, and base of
Abdomen brown, faintly banded with whitish ; end
coxae yellow.
Antennae black.
of abdomen below yellowish.
Expanse 18 mm.
Described from two males taken at the same time and place as
the last, but lower down the mountain, at about 11,000 feet
;

elevation.

Artona postalba,
With A.

(Plate

n. sp.

sikkimensis I took

still

but which

XXXII.

fig.

16,

c? .)

another, which might be thought

differs so conspicuously in the colour
that,
and
fringes
as I know of no similar variation
wings
hind
the
of
in the species of this family, I must conclude to be a distinct species.
It may be described shortly as like A. zebra, but with the central
patch of the hind wing white instead of yellow, the fringes of the
hind wings blackish instead of yellow, the costal streak at base of
The tegulse show no yellow ; the abdomen no
fore wing wanting.
Antennae
whitish bands above, but narrow yellow bands below.

to be a variety of

it,

black.

Expanse 18

mm.

MR.
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Besides the species of this genus described above I have from

Sikkim the following

:

A. zebraica, Butl. J. L. S.
t.

84.

fig. 9,

vphich

is

most

356 (1876) 111. Het. v. p. 27,
A. zebra, but has 8 yellow patches

xii. p.

like

;

on the fore wing and the fringes all yellow. It occurs also iu the
N.W. Himalayas.
A. postvitta, Moore, which is entirely without yellow markings,
having only a white patch on the hind wing, white fringes to the
hind wings, and some white ou the legs and underside of body.
A sixth species, described by Mr. Moore as from Darjeeling, but
of which all the specimens in the Atkinson Collection are labelled
A. fuliginosa, wliich is entirely brown without spots,
and I think belongs to another genus.
I have also compared my three new species with the collections of
the British Museum and those of Messrs. Moore and Druce, and
found that they agree with none of the species described from other
Calcutta,

is

parts of India.

Genus Clelea, Wk.

ClELEA NIGROVIRIDIS,

Cat.

ii.

p. 465.

n. Sp.

Black, with iridescent green markings on fore wings and thorax.
Base of fore wings, neck, and head showing golden and purple
Hind wing black, with a green stripe
reflexions in some lights.
from base to margin, near anal angle. Beneath, fore wing black, paler
towards the hind margin, with narrow green stripes from base halfhind wings black, with costal green stripe, another
vray up the wing
outwardly,
and a broad green stripe extending to
below it forking
Antennae shining purple. Legs and underside of abdomen
margin.
tinged with shining purple and green.
This differs from Clelea chala, Moore, and C. sapphirina, Wk., so
much in the colour of its iridescent markings that 1 am obliged to
suppose it distinct. I have specimens from Sikkim which agree fairly
with both of these species, which may be identical, and one other
came with C. nigroviridis from the Naga Hills, which also agrees
with the Javan Clelea. There is, however, a specimen from Formosa
in the British Museum, which, though in bad condition, may be the
;

same

as

C

nigroviridis^.

Described from a single male taken by Mr. Doherty

in

the

Naga

Hills.

Genus Atossa, Moore, P. Z. S. 1874, p. 577.
Atossa nelcinna, Moore, /. c. t, 67. fig. 7, c?
This was till recently the only species of the genus, and the type
As figured, the venation is
in Mr. Moore's collection was unique.
not very clear, but Mr. Moore has kindly sent me an accurate drawing
which agrees with the figure here given of Mr. Leech's specimen
•

It will be seen that the subcostal vem has
(Plate XXXIV. fig. 1).
four branches, of which the first arises from about half the length of
'

he

I have since seen better male specimens from
calls C. sKippkirino,

blue,

and

whicli differ

and a blue band on outer margin of

Formosa

from mine
foi'e

winy.

in

in Coll. Moore which
having the markings
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the second and third from a point considerably beyond it.
vein dividing the cell, as shown in the Plate, differs from Mr.
Moore's drawing, which does not, as in the specimen figured and in
A, moorei, fork near the end of the cell.
It will be seen that in both my new species the venation differs
in the fore wing, showing that in this as in other genera of Chalcosiidse
venation cannot be considered as a good generic character.
This species was taken by Col. Lang in Gurhwal, North-west
Himalayas, where it is found in July flying heavily by day among

the

cell,

The

high trees of Pavia indica.
In 1887 Dr. Staudinger described yf/. ne/ry/«na (sic) in Romanoff's
Memoires, vol. iii. p. 192, figuring the only specimen received under
taken
the name of Chalcosia palcearctica (Stgr. I. c. t. x. fig. 3, 2 )
on the Ussuri river, N.E. Asia, by Dorries.
I have examined this specimen, which is a much paler insect than
A. nelcinna, and has the prothorax and tegulse black, with a yellow
collar, which is not visible in A. nelcinna, the breast also is yellow
the abdomen has a black dorsal stripe marked with narrow yellow
bands and four rows of spots, two of them lateral and two ventral.
The venation also differs in the branches of the subcostal being all
This species must therefore stand as
emitted beyond the cell.
Atossa palcearctica, Stgr.
Mr. Leech in 'Entomologist,' vol. xxiii. March 1890, describes
A. nelcymna (sic), var. chinensis, as follows
"$
In this form the neuration is broadly bordered with blackish
the outer third of all the wings is much suffused with the same colour
and sprinkled with greenish-grey scales.
;

;

:

.

" Expanse '79

;

mm.

" I received one female taken

at Changyang (Central China) in June
by Mr. Pratt."
Mr. Leech having kindly lent me this specimen to examine, I have
compared it with Mr. Moore's figure, and should say that it as well
as a male, obtained in 1889 also by Mr. Pratt at Washan, in the

province of Szechuen, and now figured (Plate XXXIV. fig. I), is
apparently not separable from A. nelcinna even as a variety, Mr.
Leech's comparison having evidently been made with A. palcearctica,
which I have shown to be distinct. They agree in their venation,
size, and colour, except that they have not so much of the yellow tint
The female has the hind wing rounder
as Moore's figure shows.
than the male, but not so round as in A. paltearctica.
A third specinien, S also taken by Mr. Pratt at Huang Machung
near Ta-tsien-lo in West Szechuen, has a decided yellow tint on
both wings and surfaces, and much less of the dark marking below.
It agrees in venation with the other two.
in the
In neither of these males is the abdomen banded above
The thorax in all is black, but in
female it is inconspicuously so.
the last-mentioned specimen is a yellow spot on each side of the
If this is found to be constant and not present in any
prothorax.
specimens o( A. nelcinna, as I suspect to be the case, it may belong
to a distinct species, for which I would suggest the name A. leechii.
,

;
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Lastly, I received four specimens of this genus, two males

two females, from the Naga

Hills,

which

I describe as follows

6,

and

:

Atossa moorei, n. sp. (Plate XXXIV. fig. 2.)
Resemble A. nelcinna in general outline, but larger, male
cj S"
77 mm., female 82-90 mm.
Antennae, S 13 mm., 5 16-1/ mm.
Body from head to end of abdomen, S 27, $ 31 mm.
Head and thorax black, with prothorax yellow and tegulse with a
.

broad yellow margin. Abdomen thick, yellow, with seven black
bands above and five broader ones below a single line of black spots
on the sides. Breast yellow; antennte black, pectinate in male,
minutely serrate in female.
Colours greyish white, with a broad dark bar on fore wing crossing
end of cell, and broad marginal band with paler markings down its
centre.
Hind wings greyish white, with black edges and a series of
blackish streaks or spots between the veins, coalescing into an irregular
band across the outer half of the wing. Beneath as above, but the
dark markings less distinct.
Differs from A. nelcinna in the second branch of the subcostal
being forked beyond its separation from the main branch {cf. Plate
;

XXXIV.

figs.

1.

2).

I received a single male, which differs
very considerably in markings, and though on account of the apparently variable character of the markings in this genus, I should not
have been inclined to consider it as more than a variety, yet the
neuration is also so different that I am forced to believe it is of a
distinct species.
The differences will best be appreciated by a comparison of the accompanying figures, which show that there are only
3 instead of 4 branches to the subcostal, whilst the shape of the
cell in the fore wing is also different.
If the same species can vary to this extent in venation as well as in
markings, I can only say that hitherto accepted generic characters
will have to be entirely revised, because the difference in these two
specimens would by many be considered generic rather than specific.
I propose to call this form

Along with these specimens

Atossa nagaensis,

n. sp.

(Plate

XXXIV.

fig.

3.)

Differs from A. moorei in the venation {cf. fig.), in having a
(J
black central stripe dividing the yellow collar, and in having the
.

whole of the fore wing pale grey, excepting a band of whitish marks
between the veins near the outer margin.
Hub. Naga Hills (JF. Boherty).

Genus Herpa, Walk. Cat. Het.

Herpa subhyalina,
cJ

$

.

Nearly

allied to

ii.

p.

442 (1854).

primulina, n. var.
Herpa subhyalina, Moore, Descr.

var.

Coll.

Atk.

The
p. 18 (1879), but smaller and of a much brighter yellow.
costal border of the hind wings not fuliginous as in that species,

i.

though the underside of the costa
the base

is in

in the fore wing only towards
the male sex darker than the upj)crsidc.
The antcnnse
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of the female are very narrowly pectinated compared with those of
the male, but there is no other difference.
This species was taken at 6000-7000 feet in the Naga Hills, hy

Mr.

Dolierty, and seems to be the local representative of the genus,
only two others are known
M. venosa, M^alker, a

which

of

shorter-winged species from the Khasia Hills, with the veins much
blacker and black fringes; and R. subhyalina, which is only known
by a male from the Lachung valley, Sikkim, 8000-10,000 ft., which
is one of the insects I took myself in 1870, and gave to the late
Mr. Atkinson. I have compared my specimens with this, which is
now in Dr. Staudinger's collection.

Genus Campylotes, Westwood.
Campylotes HiSTRiONicus, Westw., Royle, 111. Him.
fig.

1

p.

liii, t.

10.

(1837).

Chalcosia histrionica, Koll. Hiigel's

The type of

this species

Kashm. p. 463 (1848).
came from the North-west Himalaya,

where it is not uncommon at moderate elevations, and extends with
some variation throughout the Himalayas to the Khasia and Naga
Hills, and, as I learn from M. Oberthiir, into the Chinese provinces
of Yunnan, Kouytcheou, and Szechuen.
The Sikkim form might
almost be separated as a local variety, as in the male the red or
reddish-yellow stripes which run parallel to the inner margin do
not, in Khasia specimens, usually extend more than halfway to
the anal angle, whereas in Sikkim specimens they come almost to
the margin.
The colour of the markings on the liind wing also is
less tinged with crimson than in Sikkim specimens.
So far as I
have seen, North-western and Nepalese specimens are nearer to the
Khasia than to the Sikkim ones. I found this species common on
open grassy downs at 5000 feet near Shillong, in September, flying
heavily by day, but have not taken it myself in Sikkim.
There is a dwarf form of this species found in Sikkim, the Naga
Hills, and the North-west Himalayas, which, though not differing
appreciably in markings, is constantly smaller in size *.
The measurements of five specimens in my collection are as
follows
:

mm.

2
2
2

.

.

.

c?.

+

Sikkim, 10,000 feet, July {Elwes)
Sikkim, March 1 7 (Moller)
Sikkim, 10,000 feet (-D. Eotj)

Naga

•

Hills,

»

5000
}>

feet,

Aug. (^.iJoAer^y)
>y

Measurements of C.
Khasia
Khaiia
Sikkim
Sikkim

male

in

my

51
54

collection

female
males vary from
females vary from.

,j

....

52
49
56

histrionicus.

69
74

70-84
76-84

1 A photograph sent me by M. C. Oberthiir
of Campylotes in his collection
shows a speeimeu irom Ta-tsien-lo which eeems to belong to this form.
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The only difference of colour in this form that I see is that the
three lower ovate apical glassy spots on the fore wing are in the
Naga specimen yellow, not white in the Sikkim specimens this
colour is paler, and does not extend to the outermost of the three
This difference holds good in a very small specimen of hisspots.
;

Mandi in the N.W. Himalaya, which from its
thought to be altissima. In this respect the variety
shows some resemblance to C. sikhimensis, but I can distinguish
As this form appears
all specimens of the latter with certainty.
in Sikkim at least to be confined to high elevations, I propose to
trionicus type from

size I at first

call it C. histrionicus, var. altissima (Plate

Campylotes siKKiMENsis,

D. sp.

XXXIII.

(Plate

fig. 1).

XXXIII.

fig.

2^.)

have long hesitated to separate from the last, which
it resembles closely in size, but as I have now four specimens and have
seen others in Messrs. Druce and Moore's collections which agree
pretty closely, I am obliged to give it a name.
d 2 Differ from C. histrionicus in their much smaller size
(d46~5l mm., $ .'il-61 mm. in expanse); in having all the
marks on the fore wing pale yellow, which are vitreous white in
C. histrionicus in the hind wing the red stripes are divided near the
margin by a black line, outside of which the markings are yellow as
In one specimen only this character fails,
in C. desgodinsi, Ob.
sikkimensis and C. histrionicus
making it intermediate between
the apex of the hind wing
underside
var. altissima, but on the
latter.
from
the
it
distinguishes
clearly
At the apex of the fore wing are two additional spots not seen in
any specimens of histrionicus, though in two of the var. altissima
This species

I

•

;

C

there are small white specks in the same position.
On the underside the markings are also different, and leave no
doubt in my mind that this is a different species. It occurs rarely
on Tonglo at 10,000 feet with the last, where I took a male in August

1886, and received three others in the same collection, made by
natives in the Chumbi Vallev, which contained the new butterflies
I described in P. Z. S. 1882, p. 398.
Among the numerous beautiful Heterocera sent me by Mr. Doherty
were 7 specimens of a Campylotes, which though it agrees in pattern

and colour pretty fairly with Campylotes desgodinsi^, is so much larger
and brighter in colour, that I can hardly place it under that species.
As, however, intermediate forms may occur, I propose to call it

Campylotes desgodinsi, var. splendida, n. var. (Plate
XXXIII. fig. 3.)
The subjoined comparison is made with a specimen from Ta-tsienEast Tibet, and with a photograph of three others, for which
I am indebted to the kindness of M. Charles Oberthiir.
Much larger, expands 80 mm. as compared with 58 mm. very
in

lo

;

1

2

Epyrqis desgodinsi, Obei-th. Et. Ent. livr. ix. p. 18, t. si. fig. 10.
The difl'erence shown in the Plate between the abdomen of this species

and

does not really exist, and is caused by the yellow bands of the
sides showing above in its more distended state.
that of

fig. 1
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much

brighter in colour, being bright cherry-red instead of dull reddish pink, the yellow spots, even in worn specimens, much brighter
and larger. The body is black as in C. desgodinsi, with a row of 6

ou the sides and under surface of the abdomen
separated by black bands.
The underside of the tibiae in all the legs is bright yellow, the
This seems to be the case also in C. desgodinsi,
tarsi and feet black.
though my specimen is not so fresh. M. Oberthiir informs me that
a similar form occurs in Yunnan.
Besides the species of Campylotes above referred to, the following
only are known to me

large yellow spots

:

Camp-xlotes atkinsoni, Moore, Descr. Atk.

Coll.

i.

p.

17

(1879).

A

rare species, from high elevations in Sikkim, without any yellow

markings.

Campylotes prattii, Leech, Ent. 1890, p. 109.
From Central China. A species allied to C. desgodinsi,

but easily
by the

distinguished from it and from all other described species
transverse black band near the base of the fore wings.

n. sp.
(Plate XXXIII. fig. 4, J .)
This very curious little insect agrees well with no genus known to
me nor with any in the British Museum, if its size, colour, and
aspect are regarded
but its antennae and the ovipositor-like projection from the abdomen in the 5 as well as the neuration, show
that it belongs to the Chalcosiidae, where it would come between
Herpa and Cyclosia panthona, Cr. It is probably nearly allied to
Arbudas bicolor, Moore, Atk. i. p. 20, t. 2. 9, which, though placed

Cyclosia? ochrea,

;

,

I

by Mr. Moore in the Nyctemeridse, is also, I think, a Chalcosid
Moth.
Fore wings ochreous yellow without markings hind wings
cJ 2
;

•

the same, but paler and brighter, with darker abdominal border.
Head and body brown ; antennae
Beneath, plain dull yellow-ochre.
black legs and underside of body yellowish.
;

Expanse 24 to 26 mm.
Described from a single male and three females taken by Mr. Doherty in the Naga Hills at about 5000 to 7000 feet elevation.

Soritia

know

?

MOLLERi,

of no

u, sp.

(Plate

XXXII.

fig.

13.)

the family at all resembling this, and
believe it will form the type of a new genus
but I have only seen
two specimens, of the sex of which I cannot be certain with the help
of a strong lens, and as I do not wish to destroy them, I must leave it
I

insect

in

;

uncertain for the present, though they seem to agree in venation and
general appearance with Soritia (^Seterusia) circumdata. Walk. Cat.
xxxi. p. 121.
Colour black, with the inner half of both wings white except at
the base, the veins of fore wing and a bar at the end of the cell
vitreous; four black spots in the white part of the fore wing.
Beneath, the white is tinged slightly with bluish.
Head, thorax,
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and abdomen tinged with steel-blue, which also extends to the base
of the tore wings.
Hinder part of abdomen clothed with some

The haustellum

scattered white hairs.

bright red, looking,

when

rolled u{), like a red spot below the neck.

Of

and distinct species I received two specimens only,
Otto MoUer in 1887. As they have neither date nor
presume they were taken in the interior of Sikkim by his

this curious

from the

late

locality,

I

native collectors.

Retina? fuscescens.

(Plate

XXXII.

fig.

12,

$

.)

Of this very distinct species I have a single specimen only, of
which the antennae are not perfect and the wings somewhat worn
but though I cannot be certain of the genus, yet the insect can be
confounded with no other known to Mr. Moore or myself from the
Indian region \
The venation seems near that o{ Retina rubrivitta, though in this
The
family I do not attach so much importance to that character.
antennae are somewhat less pectinated though similar in structure.
The projecting organ which resembles an ovipositor, and the red
neck and the character of the wing-scales, all tend to prove that it
belongs to the Clialcosiicise, though its superficial appearance might
lead one to place it among the Lithosiidse.
Colour dull black, with a large whitish patch from the base to
beyond the middle of hind wing. Tip of fore wing and costa of hind
wing below also whitish. Collar and shoulders beneath red. Head,

and body black.
Expanse 33 mm.
Described from a single specimen taken
by one of MoUer's collectors.

legs,

in the interior of

Sikkim

Retina? flavicosta, n. sp. (Plate XXXII. fig. I, 2.)
Of this insect I had a single female in the same collection

as the

seems to be most nearly allied to R. rubrivitta, VVk. Cat.
Butl. 111. Het. v, p. 25, t. 84. fig. 4.
Het. ii. p. 439 (1854)
Fore and hind wings dull black, with the costa of both wings and
outer margin of hind wing dull yellow
collar and sides of neck
below crimson.
Thorax and body apparently tinged with green, but
the specimen is too much rubbed to be certam ; antennae wanting.

last.

It

;

;

Genus Elcysma, Butl. Trans. Ent. Soc. 1881,

Elcysma dohertyi,

n. sp.

(Plate

XXXIV.

fig.

4,

p. 4.

J

.)

This remarkable species is very nearly allied to E. westwoodi,
Voll.j from Japan, which is figured in the Tijdschrift for 1863, t. ix.
and described at page 136, of which E. translucida, Butl.,
fig. 3, S
,

'

After describing this species I saw

it

in J)t. Staudinger's collection,

and

found that it was the same as Soritia fuscescens, Moore, Atk. p. 16 (1879). The
male differs in baying the hind wing without white, only a paler brown in the
centre, and in being smaller.
The antennae are Tery long, measuring '40 of an
inch, which is the same as the length of the hind wings.
Both sexes are in
the Atkineon collection.
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a synonym (Plate XXXIV. fig. ,5).
It is also closely allied to
Chalcosia cauclata, Brem.' (Plate XXXIV. fig. 6), which I have from
the island of Askold ; but though there is nothing very marked in
the coloration to separate it from either of them, yet the difference in
venation affords a sufficient character.
It may be described as
resembling E. westwoodi in size, shape, and colour, but the fore
wings more smoky, and the second discocellular vein of the hind
wing forked close to, instead of some distance from, the end of the

is

cell.

From E. caudata
both

fore

it differs

in its larger size,

and hind wings, and

much

darker colour of

in the recurrent vein in the cell of the

it is in E. westwoodi, and not forked.
the other species it differs in having the costal vein of the
hind wing forked near the base, the two branches being connected
by a short transverse vein near the middle of the cell {cf. fig. 4, a).
All three species have a yellow patch edged with a dark line at
The antennae, head, legs, and abdomen
the base of the fore wing.

fore

wing being simple as

From both

In E. caudata and E. westwoodi the abdomen is much
the female in E. caudata, and probably in
the other species, are much more finely pectinate than in the male.
The claspers of the male and the ovipositor of the female are of the
same character as those of Cadphises, Chelura, and Aglaope, to which
genera Elcysma seems to me to be most nearly allied. The only
specimen I have seen was taken by Mr. W. Doherty in the Naga
Hills, at an elevation of about 5000 feet, in August 1889.
Expanse of fore wing fi6 mm.; length of hind wing 41 mm.;
length of antennae 12 mm.
are black.

paler.

The antennae of

Chionomera pulchella,

n. sp.

(Plate

XXXII.

fig.

15.)

This species is a near ally of Tijana superba, Moore, and belongs
genus Chionomera, Butl. Trans. Ent. Soc. 1881, p. 18, in
which he placed C. superba and C. argentea from Japan. It belongs
to the Nycteolidae and would come near Earias, but has no other
near allies in Asia as far as I know.
It is easily distinguished from
C. superba by the green instead of yellow bands of the fore wing and
by the much greater breadth of these bands, and these characters do
It is rare in Sikkim
not vary in the five specimens I have seen.
one specimen in Holler's collection was taken at about 5000 feet in
April.
I have received others taken near Tonglo at about 7000
feet.
Of C. superba I have only two one from Bhutan taken in
September, the other by myself at Darjeeling in July'^.
Fore wings silvery above, with rich olive-green markings as shown
in the Plate; below, only an indistinct olive-green patch on the middle
of the costa ; hind wings pure silvery white on both sides.
Legs
two pairs of strong spurs on
olive-green, with white joints and tarsi
the hind legs. Palpi long, extending beyond the head. The sexes do
not appear to differ.
to the

;

—

;

Expanse 23-27

mm.

Chalcosia caudata, Brem. Lep. Ost.-Sib. p. 97, t. viii. fig. 8.
There are several specimens of C. pulchella, from Sikkim, unnamed, in the
Atkinson collection which agree with mine.
^

*
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unable to say with certaiaty to what genus or even to
what family this species belongs. Mr. Moore has a specimen unnamed in his collection wliich he has placed next to Propachijs, but
the palpi and legs are utterly different from this genus. Superficially
it resembles a Tyspanodes, but has short legs like those of a Lithosid
moth; its habit and general aspect make me think it must belong
and as I
to the Lithosiidse, in which also Dr. Staudinger concurs
am unable to make out the venation clearly without injuring the
I

am

;

I have two pairs,
specimen, I have placed it here for the present.
which I took at light on July 7th, 1886, at the old bungalow at
Rangyroon near DarjeeUng, at about 5000 feet also a male from
Bhutan and another which agrees perfectly, from the Naga Hills,
taken in September.
Fore wings above pale red, with a black line from the base to
(f 5
the outer margin, and two faint short ones above this at the apex
hind wings sooty black. Below, the fore wing is sooty black with the
costal margin and fringes red, and a red tinge at the base and hind
margin. Thorax, tegulse, base of the antennae, and front of head
The hind legs have a strong
Palpi, legs, and abdomen black.
red.
there is a conspicuous haustellum.
double spur on the last joint
Antennse rather short and filiform, with fine setae at the joints.
;

.

;

;

6 23-25 mm., $ 28-31 mm.
Katha? semifusca, n. sp. (Plate XXXII.
Expanse,

fig. 9.)

genus Katha (P. Z. S.
1878, p. 16), but I am unable to follow his minute subdivision of the
Lithosiidse, and have no other species with which to compare it,
It comes,
except K. nigrifrons, which it resembles in size and shape.
terminalis
Z.
pi. i.
K.
(P.
S.
figure
oi
1878,
however, nearer to the
wing
of
the
fore
being
band
more
in
the
differs
but
colour,
fig. 14) in
Fore wing fawn-colour, with a broad fuscous
than twice as broad.

According

to

Mr. Moore

this belongs to the

band not extending to the costa except at the apex, or to the outer
Hind wing pale straw-colour. Below as above, but the
margin.
band paler and less defined. Head and thorax brown; neck, legs,
and abdomen pale straw-colour.
Expanse 32 mm.
Described from a single specimen, which seems to be a male, taken
by one of MoUer's men in the interior of Sikkim.

NuDARiA? DUDGEONi,

n. sp.

(Plate

XXXII.

fig.

10.)

Nudaria margaritacea, Wk.,
This species seems
congeneric
with the European
is
that
it
all
sure
at
am
not
I
but
Nudaria, the venation being obscure. Mr. Moore thinks it should
form the type of a new genus, but there are too many ill-defined
genera in the family already, as it seems to me.
The species is very distinct from anything known to me or to
Mr. Moore, and the figure is so good that I need hardly describe the
The fringes at apex of both fore and hind wings are much
colour.
darker brown than the remainder, and all the markings of the underto

come

side are darker than above.

nearest to

The hind

legs

have a double spur on
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anteanEe are filiform, with minute setae at the

joints.

Expanse 23 mm.
Described from a single specimen (? female) taken by Mr. Dudgeon
at about 5000 feet, near Darjeeling, May 15, 1887.

Setina? punctata,

(Plate

n. sp.

XXXII.

fig. 18,

$

.)

This species is nearly allied to S. dasara, Moore, which I have
from the Naga Hills and Sikkim, and which also occurs in the Northwest Himalaya.
It is also less nearly allied to 5'. nebulosa, Moore,
of which I have both sexes from Sikkim, but distinguished from
both these by having no bands across the wings.
From iS. dharma, Moore, and >Sf. punctilinea, Moore, it is also
distinct, as I have compared these species in Mr. Moore's collection.
It comes nearest to S. discisigna, Moore, from the Khasi Hills, but
differs from it in having no purplish brown on the hind wing, no
black spots on the head or thorax, abdomen and legs yellowish
instead of purplish brown.
Described from two females, one from Sikkim, and one from the
Naga Hills. I doubt whether the Indian species are congeneric
with Setina of Schrank, in S. nebulosa at least the male antennae are
pectinate
but I leave them so at present as my series is not sufficiently good to rearrange them.
;

Lyclene simplifascia,

(Plate

n. sp.

XXXII.

fig.

19,$.)

This species is nearly allied to L. nubifascia. Walk., of which I
have numerous specimens of both sexes, but differs in the following
particulars
The double row of spots across the fore wing is not
bent outwards at the hind margin, and except in very fresh speci:

—

mens is hardly visible.
The dark bands across

The fore wings are much deeper in colour.
the fore wings are very faint, often quite invisible on the upper surface, and always narrower, especially in the
female.
If I had not several fresh specimens of both sexes I should not
have ventured to separate it, but finding that both Mr. Moore, Col.
Swinhoe, and Mr. Butler have separated it in their collections without
naming it, I have decided to do so. I took this species as well as
L. nubifascia commonly at light at Darjeelin*, on Tonglo, also on
the top of the Kishilah in West Bhotan, from June to August.
The
antennae of the male are pectinate as in L. nubifascia.

Genus Bizone, Walk. Cat. Het.
Ceyl.

ii.

ii.

p.

548 (1854)

;

Moore, Lep.

p. 60.

Chioncema, H.-S. Aus. Schmett. p. 21 (1858).
In order to identify the numerous species of Bitone I have from
India, and before describing any new species, I was obliged to revise
the whole genus, and have carefully gone through the specimens in
the British and Oxford Museums and in the collections of Messrs.
Druce, Moore, Leech, Col. Swinhoe, and Dr. Staudinger, all of whom
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I have to thank for itllowino; me to borrow for comparison specimens
about which I was doubtful. As the species are numerous, little
known, and closely allied, I have thought it best to give a list of
those known to me.
I think that the species for the most part do
not vary much, and that the characters by which I have separated
them seem constant in all those species of which I have seen many
specimens.
The form of the costal fold and the lobe beneath the
fore wing, which is found in the males of most of the species, and
the number, position, and colour of the bands on the fore wing, as

well as the discal spots, which are usually different in number and
position in the two sexes, afford good specific characters.
The distribution of the genus is rather peculiar. It seems to

maximum of development in the Eastern Himalayas, where
than fifteen species are found, six only of which are as yet
known to occur west of Nepal. In Southern India and Ceylon only
reach

no

its

less

In China there are seven, of which several seem to
belong to a different group, in which the costal fold is absent or
only slightly developed.
In Java, Sumatra, Borneo, and the Malay
peninsula we know of six or seven, and these too little to separate
them in a satisfactory way. Celebes and Amboina have each one
peculiar species.
Madagascar has two ; and one is found at Sierra
Leone.
three occur.

Sect.

I.

A. Costal fold present, with 4 red bands on fore wing,
5 with one spot between 2nd and 3rd bands.
a.

cJ

with 3 black spots between 2nd and 3rd band.

3rd band concave, 2nd comma-shaped.

a'.

1.

BizoNE PUELLA, Drury,

B, peregrina, Walk. Cat.

ii.

Exot. Ins.

ii.

p. 3,

t,

2,

$ (1773).

551, in part.

p.

The type was a 5 from South India. I have a 2 from Bangalore
which agrees with the plate, and both sexes from Kulu, which agree
in the bands and spots.
The male has a black or pinkish dash
beyond the third band, which is sometimes edged with black.
Var. ? FALLENS, Butl. Trans. Ent. Soc. 1877, p. 338, $

.

but the bands are usually much straighter
and more parallel, and the insect smaller. I have a single S from
Sikkim which is rather intermediate. Others from the Naga Hills
seem more distinct from the type. Mr. Butler has placed specimens from Moulmein, Sylhet, and Kangra under this name in the
This may be

British

distinct,

Museum.

a". 3rd

band connected with 4th by a red

line

on costa; a deep

cavity in the underside of fore wing.
2. BizoNE PEREGRINA, Walk. Cat. ii. p. 351, in part.
Walker confused two or three species under this name, which

restrict to the

collection.

It

Ceylon

which

I

have seen only in Mr. Moore's
can certainly be distinguished from the last in thecJ,

though possibly not

species,

in the

$

sex.

I

NEW MOTHS FROM

1890.]

391

INDIA.

I have seen no males from S. India, but if they should be found
to agree with the Ceylon species, then the name of puella must be

applied to this form, and the Himalayan insect, which I have called
puella, would take the name oi peregrina.
Moore has figured in Cat. E. I. C. p. 351, t. 13, the larva and
pupa of a Javan species under the name of puella ; but I have seen

though there are three females from Sumatra
which may be a form of it. These,
however, have the marginal band very faiut, and the 3rd band
convex instead of concave.

none from that

island,

in Dr. Staudinger's collection

b.

with 2 black or pinkish-brown spots and a red dash between

(S

2nd and 3rd bands, which are bent inwards and towards each
3.

BizoNE HAMATA, Wk.

1888,

p.

Cat.

ii.

p.

549 (1854)

other.

Leech, P. Z. S.

;

604.

B. puella, Fixsen {nee Drury), Rom. Mem. iii. p. 332.
The type from Shanghai agrees with Japanese specimens.
?

China, and has been recorded from
be another species.

It occurs also in Central

Kong, though
4.

BizoNE

this

may

FAScioL,A, Lecch,

Hong

MS.

This species is separated from B. hamata by the 2nd and 3rd bands
being straighter, and the lower black spot in the male being placed
It
outside the upper one, not straight below it as in B. hamata.
has been taken at Ichang and Changyang, in Central China by Mr.
Pratt.
5.

BizoNE iNCONCLUSA, Walk.
S (1862).

Journ. Linn. Soc, Zool.

vi.

p. 120,

This species, which I have seen from Borneo and Sumatra, seems
but I have not
intermediate between B. hamata and the next species
seen a sufficient number of both sexes to be able to form an opinion.
Walker describes it as distinct from the next by the difference in
The lobe
the discal dots, shorter costal fringe, and narrower bands.
below the costa is single, not double as in conclusa.
;

6.

BizoNE

p. 120,

c?

CONCLUSA, Walk.

Journ.

Soc,

Linn.

Zool.

vi.

(1862).

IN&Y.javanica, Butl. Trans. Ent. Soc. 18/7,

p.

337.

This species occurs in Java, Sumatra, Borneo, and the island of
Nias, and is distinguished from the last by the larger costal fold,
broader red bands, of which the 2nd is edged inwardly, the 3rd outThe hind wing of B. conclusa is fawn-colour ;
wardly, with black.
Walker says tinged with pale yellow, perhaps this is faded. That
If this is constant, the species might very
of B. javanica is pink.
have
seen but few specimens of either.
separated,
but
I
well be
7.

BlZONE PLATENI,

Allied to B. conclusa,

U. Sp. (?).

Wk.,

\&x. javanica, Butl,,

but has not the
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dash running outward from the 2nd band, and has the lower of the
two spots in the male obliquely inside instead of outside the upper
spot.
The shape, colour, and position of the fringe and lobe are
The
very similar to B.javanic a, &nd the hind wing also is pink.
red bands are broader, as in B. conclusa.
This species I describe with some hesitation, as I have seen only
a single male, which is in Dr. Staudinger's collection, and was
collected by Dr. Platen in the Minahasa district of North Celebes.
c.

spot only and a red dash between 2nd and 3rd bands.
a large brush of hairs on underside of the fore wing.

1

8.

BiZONE UNIPUNCTATA,

LcCch,

with

S

MS.

be very rare in Japan, l)ut
This very distinct species seems
a female from the Liukiu
and
Satsuma
has
pair
from
Mr. Leech
a
Islands, all taken by Mr. H. Pryer.
to

d.

Very small red spots between 2nd and 3rd bands, which are
straight.

BizoNE AMABiLis, Moorc, p. Z. S. 1877, p. 597,
From the description and figure I supposed this to
9.

t.

59.

f.

2, c?

it is a good species.
from Car Nicobar island.

puella, but on examining the type I find

female in Moore's collection

is

BizoNE PUDENS, Walk.

10.

•

be a form of

Joarn. Linn. Soc, Zool.

vi.

p.

A
120

(1862).

B. perversa, Butl. Trans. Ent. Soc. 1877, p. 338, $.
A small species from Borneo, which seems to come very near to
the last,
I have only seen it in the British and Oxford Museums.
B. Costal fold well marked.

6

a.

a

.

with 3 spots between 2nd and 3rd bands.

2 with 2 spots between 2nd and 3rd bands.
a" Hind wings red.
.

11. BizoNE BiANCA, Walk. Cat. vii. p. 1684, S (1850).
A distinct species, which occurs in Sikkim, Burmah, and Penang.
B. determinata, Wk. Journ. Linn. Soc, Zool. vi. p. 120, 2
(1862), from Sarawak, seems nearest B. lianca, and may be its
but the niale is unknown, and what is put as the female
female
of bianca in the Oxford Museum by Walker has three spots, whilst
all I have from Sikkim and Burmah have two only.
;

a". With hind wings fawn-colour.
12.

BizoNE PUER,

n. sp.

(Plate

XXXII.

fig. 8,

cJ •)

Fore vrings white, with two red bars, the outer one edged outa short orange-buff band at
wardly with black, the inner one angled
wing pale buff.
hind
apex
entire
wing;
the
whole
and
base of
(S

.

;
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Like the male but larger, with two larger spots between the

.

bands.

Between the red bars on fore wing are three black spots in a
and a fourth outside the bar near the costa close to the
fold which is little marked above
below there is a single lobe as in
B. sikhimensis. Beneath buff, with the costa of hind wing and hind
margin of fore wing white. Head and body white. Thorax buff
with white stripes.
Legs white with black bands.
Of this distinct species I took a male at light near Darjeeling on
July 20, 1886, and have seen a female in Atkinson's collection from
the Khasia Hills, taken October 1867.
I have also a pair from Mao
on the Manipur side of the Naga Hills, taken by W. Doherty in
August 1889. There is a female without name, from Assam, in the
triangle,

;

0.\ford

Museum.

b.

2 with 3 spots between 2nd and 3rd bands.
b'.

AH

white, with no marginal band.

XXXIL

13. BizoNE siGNA.
(Plate
B. signa. Walk. Cat. Het. ii.
IB. fasciculata, Walk. 1. c.

Kulu

fig. 7,

2,1

var.)

S (185i). Silhet.
Himalaya,
p. 1684, S (185.5).

p. 550,
vii.

to Sikkim.

B. adita, Moore, Cat. E. L C. ii. p. 306, t. 7 a. fig. 11, 2 (1859).
I cannot be certain whether B. signa and B. fasciculata are the
same, as the type of the latter is in the Oxford Museum, and the
type of J5. signa in the British Museum. In this and in one of my
Sikkim specimens the two outer spots coalesce and form a short
black bar, but it does not seem to be otherwise different.
The
female which I have figured as B. signa, var. (fig. 7), has no
corresponding male. I have four specimens of it from Sikkim, which
differ from the female oi B. fasciculata, Wk., which is common in
Sikkim, by the larger size of the spots, the shape of the outer bar,
and the red baud on the hinder part of the thorax.
I also notice
that the basal band in fasciculata is reduced to a line on the costa
which runs along it from the 2nd band, whereas in what I figure as
signa there is no pink edge to the costa, and the basal band
extends nearly to the hind margin.
It B. signa and B. fasciculata
( = B. adita) prove distinct, which I doubt, this might be the female
of B. signa.
If not it may be a new species, which I would call
jB.

walkeri.

BiZONE ADELINA.

14.

Bizone adelina, Stgr. Rom.

Mem.

iii.

p.

191,

t.

x. fig.

14,

9

(1887).

This
in
It

most nearly

B. fasciculata, Wk., and has the
being more angular and
the pink colour of the hind wings.
It seems to be a good species.
was found near Vladivostock in July and August by Christoph.

same

is

allied to

spots, but differs in the pink bands
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White hiud wings.

marginal bands present.

BizoNE ARIADNE,

Ifj.

J.

MS.

This is a good species, distinguished from signa by marginal band
and shape of the second and third bands in the male there is a
pink spot on the costa above the black spot, which is separated by
the fold from the pink band.
It has been found in Central China, at Changyang, by Mr. Eratt.
;

V".

BiZONE PRATTI,

16.

Red hind

wings.

U. Sp.

This was sent to me by Mr. Leech under the name of B. sanguinea, Brem., but it is quite distinct from what I take to be that
species, which is described further on.
It is like B. ariadne, but differs in having the hind wings and
abdomen bright pink as in B. bianco. There are three black spots iu
both sexes, but in the male the outer one is placed on the third bar
instead of within it.
As this species will doubtless be figured by
Mr. Leech, I will not describe it more particularly. It was taken
by Mr. and Mrs. Pratt at Changyang and Ichang in June ] 888.

Next we have a group of five species with four fawn-coloured
bands (except in B. siAkhnensis, which has only three), all, so far
Tliey are all nearly
as I know, confined to the Himalayan region.
allied but, as I believe, quite distinct.

I have been obliged to name no less than three of them, which I
should not have ventured to do if I had not examples of both sexes
in good condition of every species.

c.

4 yellow bands.

c\ Pink body and pale pink hind wings.

BizoNE ARAMA, Moorc,

17.

A

Cat. E.

I.

C.

ii.

p. 306,

t.

7 a.

$.

fig. 10,

which seems rare wherever found. The male,
undescribed, I have only seen in Dr. Staudinger's collection.
The middle spot in the male takes the form of a short bar, as
though two spots were united. The outer spot is placed, as iu
B. pratti, rather outside the third band, which is broken by the
fold, and appears as a spot on the costa.
I have females from Kulu
and Sikkim in my collection, and there are others from Khasia in
the British Museum.
distinct species,

which

<?.

is

"White body and hind wings

BizoNE DOHERTYi,

18.

H. sp.

;

hind wings with a dark lunule.
(Plate

XXXII.

fig. 4,

2

.)

White, with pale yellow bands on the thorax and tegulse.
cJ
Four pale yellow bands across the wings, of which the first does not
extend to the hind margin, the second and third irregular.
In

$

.
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addition to the triangle of black spots between these bands, the male
has a fourth close to the costa outside or partly in the third band.
The fringe of the fold is very narrow, and the lappet beneath the
wing small. Underside and hind wings pure white, the black dots
showins throuch, and on the hind wing a small blackish lunule at

not visible in the Plate, but which
Described from two
distinguishes this species from any other.
males and a female taken by Mr. Doherty at Mao, on the Manipur
side of the Naga Hills, in August 1889.
I have a single female
the end of the

cell,

which

is

agreeing perfectly with them from Moiler's collection, taken in 1888,
in

Sikkim.
c^ 2

sj)ots

only within the bands in

d

•

19. BiZONE MOLLERI, n. Sp.
Very near the last species, but distinguished by the absence of
the dark lunule on the hind wing, by the male having two only
instead of three spots in the disk, by the somewhat smaller size,
I think it is a
and differently shaped lappet below the wing.
perfectly good species, as I have 1 <S and 2 5 from Sikkim, and
have compared a male from Cherra Pungi in the Khasia Hills, in the
Atkinson collection, which perfectly agrees.
This species may be distinguished trom B. yuttifera by the much
larger black spots, the pure white hind wing, and larger costal fringe.

c*.

20.

BizoNE

With

pale yellow hind wings.

GTJTTiFE'RA,

Walk. Cat.

vii. p.

1/79.

Smaller than the last, with smaller black spots, and the hind
wings in fresh specimens bright yellowish fawn-colour, which in worn
Agrees with type in the
or old specimens fades towards the base.
Seems
British Museum, which came from the North-west Himalaya.
common in the interior of Sikkim, and brought from Chumbi by
native collectors, but not found, so far as I know, near Darjeeling.
pair from the Naga Hiils agree perfectly.
In the British Museum and Moore's collection some specimens
which may belong to B. sikkimensis are mixed with it, but fourteen
specimens in Moiler's and my collection, of which four are males,
are constant in the colour of the hind wing
o and other characters.

A

c".

21.

Pure white, with 3 yellow bands, the terminal one wanting.

BizoNE siKKiMEXSis,

H. sp.

(Plate

XXXII.

fig.

6 d", 5

$

.)

AVhite, with orange-buff bands on the thorax and tegulse,
(S $
and three orange-buff bands across the fore wing as in the figure.
.

black spots between second and third bands,
and a black streak on the third band, the outer angle of which is

The male has two round

partly concealed by the costal fold.
The fold appears to be much shorter

and

differently

shaped to

those of B. signa or B. molleri and seems more like that of B. guttifera, whilst the lobe below is shorter and single.
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In the female the three black spots are smaller, and more widely
separated than in B. arama or B. molleri, resembling those of
B. signa c?
I took this species on Tonglo, at 10,000 feet elevation, in July,
where it was rare ; there was also a male in Moller's collection.
•

d.

Pure white, without bands.

22. BizoNE CANDIDA.

(Plate

XXXII.

Chioncema Candida, Feld. Reise Nov.

t.

fig.

10

2

c?

,

3 $

.)

6. fig. 1/.

under the name of Candida,
which appears
As, however, it has
to be the same insect and has the same name.
not been described, I annex a short diagnosis.
Pure white, with crimson band across the tborax a crimson
(S $
spot in its centre and on the tegulse (these are absent in a specimen
taken at Rala). A crimson line along both sides of the costa as
the base of
far as the sexual fold above and the large lobe below
The male has, in addition to the
the costa is also pale crimson.
three black spots in a triangle, a fourth partially concealed by the
Palpi white
Tarsi white banded with black.
fold as in B. signa.
I

had described

when Mr. Butler

this species already

called

my

attention to Felder's figure,

;

.

;

below, black above.
Hab. Sikkim, 8000-10,000 feet elevation ; Kulu, in Indian Museum (/?rfeSninhoe) ; Rala, N.W. Himalaya, 6000 ft. {McArthur).
I have received several males and one female of this species trom
native collectors on Tonglo,

and have no doubt

it is

a good species.

Species of doubtful position.
23.

?

BizoNE TRiGUTTATA, Walk. Char. Undescr. Lep.

p. 89,

$

(1869).
I cannot identify this species with certainty, as the description of
the female only might do for B. molleri.
The type is in the Devon and Exeter Museum, where, on appliIt was said to
cation to the curator, I have not been able to see it.
have come from Benares. There is in Mr. Aloore's collection a
male labelled N.W. Himalaya, which may be of this species, and
which differs from B. yuttifera only in the pure white hind wings,
and from B. dohertyi only in the absence of the Inuule on the hind
For the present this species must remain obscure.
wing.

24.

BizoNE suBORNATA, Walk.

Lep. Ceyl.

ii.

p. 60,

t.

Cat.

ii.

p. 550,

$ (1854)

;

Moore,

103. 4.

The type of this is a single female in bad condition from Ceylon
the male is unknown.
Mr. Moore has one from Ceylon, another
Col. Swinhoe
female from the Andamans, and a third from Borneo.
has a female from Khandalla, near Bombay. All these appear to
belong to one species, which may be described as like B. puella,
but with the bands straighter, as in B. pollens, Butl., and with
three spots instead of one.
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Aberrant species, of which the male only
2.5.

BizoxE cosTiFiMBRiA, Walk.

p. 121,

is

known.

Journ. Linn. See, Zool.

vi.

(1862;.

c?

This species is described from Sarawak, and the type is in the
Saunders collection at Oxford. The description agrees with a male
from Sumatra collected by Paul Staudinger and with one taken at
Perak by Doherty, except that the third band of this species is not
black-bordered outwardly as Walker says.
I find this character,
however, is not constant in other species. Without seeing the
female, I cannot tell where to place this species.
26.

Barsine effracta, Walk.

Cat.

ii.

p. 546.

Bizone effracta, Butl. Trans. Ent. Soc. 1877, p. 339.
A distinct species, which probably belongs to this genus, as the
costal fold and lobe are well marked.
It differs from all others in
having fire pink bands on the fore wing, and pink spots between each
of them, except the two inner ones.
It has also a dark spot on the
hind wing.
It occurs very rarely in Sikkim, and is recorded from Nepal.

Sect.

II.

A. Costal fold absent or inconspicuons.
a.

Hind wings

red.

a. Fore wings red, with 2 black bands and 3 black spots.
27.

Bizone coccinea. Moore,

P. Z. S. 1878, p. 28,

A very distinct species, of which the male only
It appears to be very rare in Sikkim.
a".

is

t. iii.

14,

^

known.

Fore wings white, with 3 red bands and an apical yellow patch.

28.

Bizone bellissima, Moore,

P. Z. S. 1878, p. 27,

t. iii.

13,

d

.

Of this species also the female unknown. The type was from
Masuri, and I have a male from Sikkim, where it is very rare, and
there are two more in the Atkinson collection.
is

a". Fore wings white with 3 pink bands.
29.

Bizone pitana, Moore,

Cat. E.

I.

C.

ii.

p. 305,

$ (1858-9).

This resembles B. subornata, except that it has no apical band.
The type is in the British Museum Irom Java. There is also a single
male from Sindaglaia, Java, in Dr. Staudinger's collection, which,
though in bad condition, appears to have no costal fold or lobe
beneath.

Fore wings red, with white markings and 3 black spots.

a"".

30.

Bizone ph^dra. Leech,

t. ix. fig.

This

is

6,

$

Trans. Ent. Soc. 1889, p.

126,

.

a very distinct species,

which might be put

in

another
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genus with the next two, as the bands are replaced by much broader
irregular markinos.
Mr. Leech says that the sexes are alike, but
the position of the three spots is different in two specimens which
he has lent me to examine.
It occurs at Kiukiang and Changyang, in Central China, also at
Ningpo aud at Ta-tsien-lo, whence I have two specimens from M.
Oberthiir which fairly agree with Mr. Leech's, though the white on
the fore wing is much more extended and the red much paler. These
specimens, however, are not fresh enough to enable me to judge
correctly.

BiZONK SANGUINEA.

31.

Brem. Schmett. N. China, p. 14 (18.53).
Bizone sanguinea, Leech (nee Brem.), Trans. Ent. Soc. 1889,

Calligetiia sanguinea,
1

p. 126.
'i

Bizone cruenta^ Leech, Entomologist, Feb. 1H90,

p. 49,

S 2

•

be certain what Bremer's species is, as the plate to which
Mr. Leech refers is not in any copy of Bremer's work which I have
seen, and it is doubtful whether it was ever published.
Bremer's
Latin diagnosis, however, together with his German description,
seem to me to answer exactly to the species described by Leech as
B. cruenta, except that the Latin says " punctis duobus nigris
in media ala," whilst the German says " wo derselbe vor einem
schwarzen Punkte endigt."
In six specimens of B. cruenta which are before me, including the
types, there are two black spots
but in worn specimens one of them
is faint, and Bremer may have had such before him when he wrote
the description.
Bremer's type came from near Pekin, Leech's
from Changyang in Central China, where it seems comraou.
I cannot

;

32.

Bizone harterti,

n. sp.

This species seems quite distinct, and may be described as like a
small B. guttifera, but differs in having no costal fold, white hind
wings, smaller spots, and narrower yellow bands on the underside of
the fore wing is a dark patch corresponding in position to the spots
The underside is white, with the costal and
above, but no lappet.
outer margins of the fore wing broadly tinged yellow.
The types
are two specimens, of which one is certainly, and the other probably,
a male, in Dr. Staudinger's collection.
They were taken in Upper
Assam in 1888 by Lieut. Hartert, after whom 1 name the species.
;

33.
xliii.

Bizone impunctata,

Abth.

1,

p.

Feld. Sitzungsb.

Ak. Wissen. Wien,

37(1861).

A very distinct species, which I have seen in Dr. Pagenstecher's
and Staudinger's collections from Amboina. It has four red bands,
but no spots at all, and in the specimen before me, which appears to
be a male, there is no costal fold or lappet.
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BiZONE DIVAKARA.

34.

Barsine dwakara, Moore, P. Z. S. 1865, p. 798, t. 43. fig. 9.
This is a large species which is commou at Darjeeling, and is
distinct from all others.
The fold in this case is short and less
conspicuous, but appears to be formed somewhat in the same way
as that of B. puella.

BtzoNE RUBRiFASCiATA, Drucc, Watcrh.

35.

Aid,

172.

t.

fig.

1.

Bizone rubrifasciata is a splendid and very distinct species from
Celebes, with dark slaty hind wings.
The type is in Mr. Druce's
collection, and there are two females from North Celebes in Dr.
Staudinger's.

Bizone SAALMtJLLERi, Butl. Cist. Eut. iii.
From Madagascar. Type in British Museum.
36.

p. 3.

Bizone delicata, Walk. Cat. ii. p. 550.
From Sierra Leone. Type in British Museum.

37-

Bizone amatura, Walk. P. Z. S. 1863, p.
From Madagascar. Type in British Museum.

38.

16.

Doubtful Species.

LiTHOsiA alborosea, Walk.

Cat. xxxi. p. 230.

Bizone alborosea, Butl. Trans. Ent. Soc. 1877, p. 339.
The type is a female, and so much worn that it cannot be
cognized.
Butler gave no reason for putting it into this genus.

Bizone gazella, Moore,

A

P. Z. S. 1872, p. 572,

t.

33.

fig.

4,

re-

c?

•

cannot be included in the genus on account of the antennae of the male being distinctly pectinate, as shown
in the plate.
I have not seen this sex however, but only a female
from Sikkim in Atkinson's collection. It must be very rare there.
The types were from Masuri.
distinct species, but

it

Bizone quadrinotata, Walk. Char. Uudescr. Het.

p.

90,

cJ

(1869).

The

Described from Benares.

Museum, and

for the present

description I expect

it will

Bizone alba, Moore,

A

type is in the Devon and Exeter
must remain obscure, though from the

prove to be either B. pollens or B. puella.

P. Z. S. 1878, p. 28.

specimen in Mr. Moore's collection from N. China
(? Shanghai), in bad condition and of uncertain sex, is all I know of
It is white, without bands, and with a single discal spot.
this species.
single

NOTODONTA (?) GIGANTEA.
I am quite unable to say with any
insect

is,

having seen

nothing like

certainty
it

in

what

any

this

remarkable
except

collection,
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another of the same species in Mr. Druce's, which I received some
years ago from Capt, Graham Young, and which was taken in the
The sex cannot
Mandi or Kulu district of the N.W. Himalaya.
on account
specimens
seem,
certainty,
but
both
be determined with
of the simple frenulum, to be males.
It may be described
I took my specimen at Darjeeling in August.
as follows

:

Form and venation of Notodonta trepida, but twice as large. Fore
wings brown, mottled with grey and reddish brown a dark line
inside the outer margin and a broad grey patch along the middle
distinct fringed lobe in the centre of the hind
part of tlie costa.
margin, resembling that found in the genera Notodonta and Lophopteryx, hut not found in Phalera. Hind wings fawn-colour, with dark
Beneath, fore wings
veins and long dense brown hairs at the base.
brown, with dense bail's clothing the basal part of the wing ; hind
wing paler, the costa reddish brown. Head and thorax grey-brown.
Abdomen dark brown, with yellow projecting tufls along the sides
and yellow bands below. Extremity of abdomen yellowish brown.
Fore legs densely covered, as mNotodonta trepida, with reddish-brown
Palpi short.
hair.
A dense tuft of hair between the eyes and at
Expanse
base of the antennae, which are very minutely ciliated.
125 mm., length of body from eyes 41, length of hind wing 38,
;

A

antennae 21

mm.
Genus Sinna, Wlk.

Sinna, Walk. Cat. Het. xxxii. p. 641 (1865).
Teinopyga, Feld. Reis. Nov., Atl. p. 9 (sine descr.) (1868).

Sinna dohertyi,

sp. nov.

(Plate

XXXIII.

fig. 5.)

which are all represented
This genus
which
from
all
of
my species differs. It
and
British
Museum,
in the
most resembles S. calospila, Wk., from Java, but differs in having
the ground-colour of the fore and the whole of tlie hind wing pure
contains four or five species,

shining silvery white instead of pale buff.
From S. extrema, Wk., from Shanghai (probably identical with
Teinopyga reticularis, Feld.), and S. fentoni, Butler, from Japan,
which is also very nearly allied, it differs in having the markings of
T. clara, Butler, from Japan
the fore wing red instead of yellow.
has no black at the tips of the wings.
The markings of the fore wing above are too intricate for a description that would be intelligible ; but the colour in fresh specimens is brighter than shown in the Plate. Beneath it is silvery
The
white, with smoky black instead of red and yellow markings.
thorax is white with yellow bands ; the abdomen white with two
Legs white, with some black
black spots on each side of its end.
spots.

Described from two specimens taken in the Naga Hills by Mr.
Doherty. I should have been disposed to place this genus near
Chasmina among the Noctuae, but it is arranged in the British
Museum with the Lithosiidae between Setina and Camptoloma, and
Felder suggests its affinity to the genus Hulius.
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EXPLAJ!fATION OF

Plate XXXII.
Fig.

1.

Betina flavicnsta, 2:

2.

Bhone

3.

—

4.
5.

Candida,
,

J

sikkimcnsis,

,62

n. sp., p. 386.

P- 396.

,

n. sp., p. 394.
, u. sp.,
p. 395.

§

var., p. 393.
n. sp., p. 392.
scmifusca, n. sp., p. 388.

7.

signa,

8.

piier, (^

Katha

.

?.

dohertyi,

6.

9.

(S

,

,

10. Niidaria dudgeoni, n. sp., p. 388.
11. Arfoiia zebra, cf, n. sp., p. 379.

12.

Retina

? fuscescens,

J

,

p. 386.

13. Soritia molleri, n. sp., p. 38.5.
14. Lifhosia anomala, 5 n. sp., p. 388.
,

1.5.

16.
17.
18.
19.

Chiononiera pulchella, n. sp., p. 387.
Artoiia post alba, cj, n. sp., p. 379.
sikkimcnsis, cJ , n. sp., p. 379.
Seiina ? puiic-taia, ^ u- sp., p. 389.
Lyclene simplifascia, 2, n. sp., p. 389.
>

Plate XXXIII.
Fig.

1.

2.

Campylotes histrionicus. Tar. altissima,
sikkimensis, n. sp., p. 384.

p. 38-i.

desgodinsi, var. splendida, p. 384.
Cgclosia oohrea, 5 i- sp., p. 38.5.
5. Sinna dohertyi, n. sp., p. 400.
3.

4.

,

Plate XXXIV.
Fig.

1.

Aiossa nelcinna, Moore, p. 381.

moorei, cJ , n. sp., p. 382.
nagaensis, (J, n. sp., p. 382.
4. Elcysma dohertyi, cJ n. sp., p. 386.
5.
wcstwoodi, Voll., p. 386.
6.
caudata, Brem., p. 3872.

3.

,

May

20, 1890.

Prof. Flower, C.B., LL.D., F.R.S., President, in the Chair.

Mr. Gambier Bolton,

F.Z.S., exhibited a series of photographs,

principally taken from animals living
in the

in the

Society's

Gardens and

Menagerie of Mr. Walter Rothschild, F.Z.S.

Prof. Flower exhibited and made remarks on a photograph of a
nest of a Hornbill (Toccus melanuleucus), taken from a specimen in
the Albany Museum, Grahamstown, in which the female was shown
" walled in."

ON A REPORTED DISCOVERY OF DODO's BONES. [May
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The Rev. Canon

Tristram, F.R.S., F.Z.S., gave an account of
Zalmo in the Canaries, where he obtained specimens of Simony's Lizard {Lacerta simonyi) \

his recent visit to the rock of

The
1.

following papers were read

On

:

the reported Discovery of Dodo's Boues in a Caveru

in

By

Mauritius.

Sir

Edward Newton, K.C.M.G.,

F.L.S., C.M.Z.S.
[Eeceived April 30, 1890.]

of the Society, November 3rd, 1885 (P. Z. S. 1885,
an extract from a letter addressed to the Secretary by Mr. J.
Caldwell, C.M.Z.S., of Mauritius, was read announcing the finding by
one of his collectors of a hitherto uuknown deposit of bones of the
Dodo {Didus inepfus) in a small cavern in the island. Nothing
further has been heard, I believe, of the supposed discovery, and Mr.
Caldwell died a few months after he had made his communication
to the Society.
I have, however, just received a letter from Mr.
Evenor Dupont, a well-known shell-collector of Mauritius, with an
endorsement by Mr. C. E. Bewsher, C.M.Z.S., which I think leaves
no doubt that the late Mr. Caldwell had been imposed upon, and that
the bones in question were not those of the Dodo.

At a meeting

p. 719),

Mr. Dupont

writes

:

"Port Louis, Mauritius,

March 20, 1890.
" .... I write to correct a statement made by the late Mr. Caldwell,
and published in Proceedings of the Zoological Society, to the effect
Mr.
that Dodo bones have been found in a cavern in Mauritius.
Caldwell, I believe, was induced to make this statement on the faith
of a story told him by one of our native collectors (a Creole) here
who brought him the bones. The whole thing was a fraud, and I am
afraid the bones were not those of the Dodo, but Turkey's. I searched
for them without success in Mr. Caldwell's collections when they were
I have never heard of any Dodo bones being
sold after his death.
found except in a marsh at Flacq (by Mr. Ange Regnard, one
I am
bone, doubtful) and in the Mare aux Songes at Grand Port.
the more inclined to discredit the story of the Cave bones, as these
men, who for years have made a business of hunting for specimens
of Natural History (one of whom brought the bones to Mr. Caldwell),
have more than once tried to pass off doctored shells as new species
and not always without success."

—

" On my return to MauMr. Bewsher endorses this by writing
ritius two years ago, I went very carefuly into this question of the Cave
bones, and the result of my enquires led me to the same conclusion
I fully endorse all he has said, and would add
as mv friend Dupont.
that Mr. Caldwell was in very failing health both bodily and mentally
lately, and so the cunning Creole imposed on him more easily."
:

^

See above,

p. 3iJ-l.
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further add, from my own knowledge of the caves in Mauthink it very unlikely that any animal remains so recent as
those of the Dodo or its contemporaries will be found in them, as in
the rainy season they are generally flooded by roaring torrents, which
would at once wash away modern deposits.
I

may

ritius I

Oa

2.

By

a

new Toucan

of the

Genus Pteroglossus.

P. L. ScLATER, M.A., F.R.S;, Secretary to the Society.
[Eeceived April 24, 1890.]

A

Museum, formerly

single skin in the British

Godman
zonia of a

This

I

in

Collection, seems to indicate the existence in

new

species of

propose to

Toucan

P.

viridis.

call

Pteroglossus didymus,
Svpra obscure

allied to

the Salvin-

Upper Ama-

sp. nov.

viridis, alis

caudaque ni(/ricantibus

viridi limbatis

;

uropyyio coccineo : infra limonaceo-fiavus in ventre
medio brunnescente adumbratus ; [jatture et colli laterihus nigris ;
tibiis brunneis ; rostri mandibula superiore flavida, hvjus culmine
et ipsa apice nigris ; inferiore nirjra, ad basin margine flavicante
ornata : long, tota 14\5, cdce 4'6, caudee 5*6, rostri, a rictu ad
capite nigro ;

apicem linea directa, 3"3.

Hah. Amazonia

superior.

Obs. Proximus P. viridi, sed rostri culmine nigri, et

tibiis

brun-

neis distinctus.

The typical specimen bears one of Hauxwell's well-known paper
"Male, iris red. Skin round the eye indigo-blue,
marked
with a red patch behind eyes
27. 8. 80.
J. H."
The species seems to he the Upper Amazonian representative of
labels

:

—

—

:

P. viridis, of which there is a good series
from Guiana, Cayeime, and Rio Negro.

3.

On

in the

National Collection

the Remains of some large Extinct Birds from the

Cavern-deposits

of Malta.

By

R. Lydekker,

B.A.^

F.Z.S., &c.
[Received

(Plates

May

2, 1890.]

XXXV. & XXXVI.)

The greater number of the remains of Vertebrates obtained from
the Pleistocene cavern-deposits of Malta having been described in the
publications of tliis Society, I have thought it well to bring to the
notice of the Society evidence of some new species of birds from
these deposits.
In the year 1865 Prof. W. K. Parker described in the ' Proceedings ' of our Society ^ a number of bird-bones from the Maltese
1

P. Z. S. 1865, p. 752.
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caverns which had been collected by the late Admiral Spratt.
These
were subsequently figured in vol. vi. j)l. xxx. of the Transactions';
but what has now become of them I am unable to state.
Several of
them are, however, almost or quite perfect, and therefore better
suited to the exact determination of the affinities of their owners than
those I have now to describe.
The greater number of these specimens were regarded as belonging
to a species of Swan, for which the name Cygnus falcoiieri was
proposed.
This species was described as being about one third larger
than C. musicus, from which it was distinguished by the relatively
shorter femur, the shorter tarso-metatarsus, and the much shorter
phalangeals.
In recently examining the small series of bird-bones from the
Maltese caverns presented to the British Museum by Admiral Spratt,
all of which have hitherto been labelled Cygmis falconeri, I found
that only a few of them, viz. two specimens of the imperfect distal
extremity of the tarso-metatarsus and some phalangeals, really belonged to that form.
These specimens agree with the types in being
decidedly larger than the corresponding bones of C. musicus, and the
phalangeals confirm the conclusion that the species is widely different
from any existing form. Most of the other bones, however, are
referable to a Vulture and a Crane, and these I now proceed to
'

describe.

Gyps melitensis,

n. sp.

The bones

of the Accipitres are so easily recognized and so widely
from thoseof other birds that there is nodifl[iculty whatever
in deciding whether given fossil specimens belong to members of
this group.
A considerable number of specimens in the series
already mentioned indicate the existence in Malta during the Pleistocene period of a Vulture exceeding the existing Vultur monaclius
by about one fifth of its dimensions, and therefore the largest
member of the Accipitres yet known, with the exception of the still
more gigantic extinct New-Zealand bird described by the late Sir
J. von Haast under the name of Harpagornis.
For this species,
which may be sufficiently diagnosed by its large dimensions, I
propose the name of Gyps melitensis, my reasons for the generic
different

reference being given below.
It will be unnecessary

on

this occasion to give an

account of the

distinctive osteological features of the Accipitres, since those

who

are

making themselves acquainted with this subject will find
full details in Professor A. Milne-Edwards's Oiseaux Fossiles de la
France
and I accordingly at once proceed to notice the various
bones, commencing with the tibio-tarsus as one of the most characdesirous of

'

'

;

teristic parts

my

of the skeleton.

XXXV. figs. 2, 2«) there are given two
views of the distal portion of the right tibio-tarsus, an anterior view
of the corresponding part of the homologous bone of Vultur monachus
being given in fig. '6.
A comparison of the figures will at once show
In

drawings (see Plate

EXTINCT BIROS FROM MALTA.
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the complete structural identity of the bones, so that detailed descripis unnecessary.
The characteristic Accipitrine features of this
part of the tibio-tarsus are the fore and aft compression of the shaft,
the shallow anterior groove, the wide separation of the two condyles
on the anterior surface, the extreme obliquity of the bony bridge
over the groove for the extensor tendons, and the absence of any
tion

tubercle on the bridge itself\
On the posterior aspect of the bone,
which has not been figured, the shallowness and great relative width
of the trochlear surface are equally characteristic.
The rough surface
for the

articulation

distinctly seen

of the

distal

extremity of the long fibula

on the postaxial border of the

represented in the next figure (Plate

XXXV.

fossil.
fig.

is

The specimen

1) is the

imperfect

proximal extremity of a right t'bio-tarsus, doubtless forming a part of
the same bone as the preceding specimen.
The cnemial crest
and external surface of this fragment are somewhat imperfect, but
the contour of the portion which remains perfect agrees in all respects with that of the smaller tibia of V. vionachus.
The greatest
transverse diameter of the fossil tibia is 0,030, the corresponding
dimension in that of the existing species being 0,025. The total
length of the libia of V. monachus is 0,222 ; and if the same proportion of breadth to length obtained in the extinct species the
total length of its tibia would be 0,266.
The fossil tibia may be
distinguished from the recent one by the somewhat greater prominence
of the bridge (a) over the groove for the extensor tendons, and the

absence of the lateral perforation (c) which communicates with the
same groove. The great size of this tibia indicates the probability
of its owner having belonged to Vultur (or an allied genus) rather than
to Aquila, this inference being rendered certain by the following
specimens.
The tarso-metatarsus of the Accipitres is fully as characteristic as
the tibio-tarsus, even when, as in the present instance, we have only
the distal trochlese to work with. Thus these trochleae approximate
more or less closely to the same transverse line, and form a slight but
The distal extremity of a left tarsoregular curve from side to side.
metatarsus (represented in Plate XXXV. fig. 6) accords so exactly in
contour with the smaller bone of Vullur monachus (shown in fig. 7 of
the same Plate) that their close affinity is manifest at the first glance.
Moreover, in the relative length of the trochleae, and the elevated
position of the trochlea for the fourth digit, coupled with the slight
lateral expansion of the one for the second digit, the fossil specimen
resembles Vultur &nA differs from Aquila.
The much shorter tarsometatarsus of Gypaelus, while approximating to Vultur in the general form of the trochleae, resembles Aquila in the lateral expansion
of the trochlea for the second digit. This specimen is therefore
decisive that the fossil form should be referred to Vultur or Gyps.
The transverse diameter of the trochlea for the third digit is 0,012,
The Museum also possesses portions
against 0,010 in V. monachus.
'
By an unfortunate error it is stated in Nicholson and Lydekker's Manual
of Palaeontology,' ord. ed. vol. ii. p. 1239, tliat the bridge itself, instead of its
tubercle, is absent in the Accipitres.
'

Proc. Zool.
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of two other specimens of the tarso-metatarsus, as well as another
of the distal extremity of the tibio-tarsus.
Of the femur we have a specimen of the distal extremity (represented in Plate XXXV. figs. 4, 4a). This hone belongs to the right
side, and it is practically certain that the detached head of a right
femur in the Museum (No. 493.55) originally formed a portion of the
same bone. The detached head agrees with the femur of Vultur and
Gyps, as distinguished from that of Aquila, by the large size of the
It has a
depression for the attachment of the Hgamentum teres.

diameter of 0,018, against 0,01.5 in V. monachus. The distal extremity agrees in all respects with the corresfionding portion of the
femur of the existing species (represented in figs. 5, 5 a of the Plate
cited) even down to the position of the fossa (marked d) for the attachment of a muscle or Hgament. The transverse diameter of the fossil
the former being, as in
is 0,044 and that of the recent bone 0,037
the case of the metatarsus, about one fifth larger than the latter.
The length of the femur of V. monachus being 0,133, the calculated
length of that of the fossil species would be 0,159.
The imperfect proximal phalangeal of the third digit of the pes
(represented in Plate XXXV. fig. 8) as well as the imperfect terminal
phalangeal (shown in fig. 9 of the same Plate) resemble the corresponding bones of Vultur monachus, with the same excess in size as
holds good with the other portions of the skeleton.
So far as I am aware there are no very well-marked characters
by which the bones of the hind limb of Vultur can be generically distinguished from those of Gyps.
A marked osteological distinction
between the two genera is afforded, however, by the cervical vertebrae,
more especially those from the hinder part of that region. To
exhibit this difference a late cervical vertebra of each genus is figured
It will be seen
in the two accompanying drawings (figs. 1, 2, p. 407).
irom these figures that in Gyps the lateral borders of the inferior
surface of the centrum are much more emarginate than in Vultur,
while the posterior extremity of this surface is more expanded. The
same surface of the centrum is also convex and has a sharp descent
to the very deep pit immediately behind the anterior articular
whereas in Vultur this surface is almost flat, and nearly in
surface
the same plane as the lower border of the anterior articular surface.
In consequence of this difference a front view of the cervical of Gyps
shows an abrupt vertical surface some distance behind and below the
anterior articular face of the centrum, which is totally wanting in
that of Vultur.
Moreover, the anterior face of the centrum of Gyps
is relatively larger than in
Vultur, with much sharper and more
oblique lateral borders.
Again, in the figured vertebrae of Gyps the
inferior surface of the centrum has a median pneumatic foramen
totally absent in that of Vultur
while in the succeeding posterior
vertebrae of the former there is a foramen situated below the root of
each lower transverse process, which are unrepresented in the corresponding vertebrae of the latter genus.
The above description will at once show that the imperfect late cervical vertebra from the Maltese deposits (represented in Plate
VI.
;

;

;

XXX
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la,"] b\ which agrees fairly well in relative size with the
limb-bones, indicates a Vulture referable to Gyps rather than
to Fultur.
The whole of the characters of this vertebra are indeed
so essentially the same as those of the existing G. /ulcus, even down
to the presence of the median pneumatic foramen, that it would be
waste of words to recapitulate them.
Indeed the only distinctive
mark of the fossil, in addition to its superior dimensions, is the
somewhat greater prominence of the tubercle on the inferior surface
of the centrum immediately behind the anterior pit.
This slight
difference could not, however, be regarded as more than an individual or specific one. The length of the fossil centrum in the median
line is 0,029, and the greatest transverse diameter 0,023.
The first
figs.

7,

fossil

Fig. 2.

Anterior and inferior aspects of a
vertebra
of Vulhir
monachus.
late cervical

Letters as in Plate

Anterior and inferior aspects
of the corresponding vertebra of
a small individual of Gypsfulvus.

XXXVI.

fig.

7.

of two later cervicals in the Museum (No. 49354, cl), apparently
coming next behind the preceding specimen, agrees exactly with the
corresponding vertebra of G. fulvus, having the same pair of
pneumatic foramina at the roots of the lower transverse processes.
An imperfect anterior cervical (No. 49354*) resembles the seventh
cervical of G. fulvus in the narrowness of the inferior surface of the
centrum, which appears to be the most characteristic feature of the
vertebrae of the anterior cervical region.
28^
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Taking it for granted that these cervical vertebrae are referable to
the same species as the limb-bones described above, they afford
conclusive evidence that the large Accipitrine bird of the Maltese
caves belonged to the genus Gi/ps and not to Vultur.
The specimens described above afford therefore conclusive evidence
of the former existence in Malta of a Vulture considerably larger
than any existing species, bat apparently very closely allied in
osteological characters to the large Griffon A'^ulture of Southern
Europe. The existence of such a large raptorial bird in company
with the " Pigmy Elephant," of which the height is estimated at
"
three feet, is certainly suggestive that the old fable of the " Roc
carrying off the Elephant may possibly have had a foundation in
fact.

I observe that remains of a species of Gyps have been recently
described from volcanic deposits in Italy \ but these have not re-

ceived a distinct name.

Grus melitensis,

n. sp.

The evidence showing the existence during the Pleistocene perioiJ
of a large species of Crane in the Maltese Islands is afforded by
certain specimens (represented in Plate XXXYI,figs. 2, 4 and 5) all
of which are portions of very characteristic bones.
The specimen first represented (Plate XXXVI. fig. 4) is the proximal half of the right coracoid, the entire right coracoid of Grus
The coracoid of a
cinerea being drawn for comparison (in fig. 3).
of any other bird
mistaken
for
that
which
cannot
be
bone
a
Crane is
the chief features of the proximal portion being the strongly-marked
crest extending on the ventral surface from the head (a) to join the
intermuscular ridge of the lower part of the bone, and the deep
channel, with a large pneumatic foramen, separating the body of the
bone from the subclavicular process (c). The elongated form of the
glenoidal surface, of which the lateral border is seen at b, is also
;

characteristic.

Now

in all these respects the

fossil

coracoid agrees

with the recent one, to which it also approximates very closely in size.
The head of the fossil coracoid is, however, smaller and relatively
narrower than in G. antigone, a character which affords a well-marked
distinction

from that

species.

Equally characteristic

is

the distal extremity of the

left tibio-

This bone
tarsus (represented in figs. 5, 5 a, 5 b, of Plate XXXVI.).
in the Cranes (as is shown by that of G. ant iff one dva.v/n. in fig. 6) is
characterized by the wide anterior intercondylar interval, and by the

bony bridge (a) over the groove for the extensor tendons being sunk
below the level of the lateral borders of the bone and carrying a
A comparison of the figures will show such a
low tubercle (b).
close resemblance between the recent and fossil bones as to leave no
doubt of the generic identity of their owners. The fossil is, however,
readily distinguished by the bridge over the extensor groove being
much shorter than in G. antigone a feature in which it resembles
;

1

R. Meli, BuU. Soc. Geol.

Ital. vol. viii. p.

490 (1890).
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transverse diameter of the fossil bone

is

0,025, against 0,0255 in G. antigone.
The imperfect distal extremity of a left tarso-metatarsus (represented in Plate XXXVI. figs. 2, 2 a, as being considerably larger
than the corresponding bone of G. antigone, fig. 1) indicates a
Crane larger than the individuals to which the preceding specimens
It exhibits
belonged, although not necessarily specitically distinct.
the relative shortness and backward position of the trochlea for the
Its greatest transverse
second digit characteristic of the Cranes.
diameter is 0,032, compared with 0,026 in G. antigone.
Taking the coracoid and tibia alone into consideration these bones
indicate the specific distinctness of the Maltese Crane from G. antigone, and therefore from the smaller G. communis; and its distinction
from G. australiaca (the coracoid of which I have not had an
opportunity of examining) may be regarded as pretty certain.
Of these the
Several species of fossil Cranes have been described.
so-called G. primigenia, from the caverns of the Dordogne, agrees
with G. antigone in the length of the bridge over the extensor groove
of the tibia", and I believe that both this form and the Italian
G. turfa, Portis, are indistinguishable from G. antigone. The geological horizon of G. excelsa, from the Lower Miocene of AUier, in
which the tibial bridge is short ^ is alone sufficient to indicate that
the present form is in all probability distinct from that species.
With G. pentelici, of the Lower Pliocene of Greece, the present
specimens do not admit of comparison.
Under these circumstances I propose to regard the Maltese Crane
as belonging to a new species, for which the name G. melitensis may
It may be defined as agreeing typically in size with G.
be adopted.
antigone, but distinguished by the smaller and narrower head of the
coracoid, and the shorter bridge over the extensor groove of the
If the above-mentioned tarso-metatarsus also belonged
tibio-tarsus.
of G. melitensis will have considerably exindividuals
it,
some
to
ceeded the dimensions attained by G. antigone.

CyGNUS FALCONER!.
The specimens of this

species to which I desire to draw attention
are the phalangeals to which allusion has been already made, and
one of which has been figured by Prof. Parker in the ' Trans. Zool.

Of these bones the Museum
XXX. figs. 20-23.
and shortness these
In
their
stoutness
examples.
possesses ten
bones are so utterly different from the phalangeals of existing
Swans that it is at first sight difficult to believe that they belonged
Closer examination shows, however, that the first
to a kindred bird.
phalangeals of the third digit (fig. 3, A, p. 410) agree in the form of
their proximal articular surface with the corresponding bone of Color
while the distal articulation of this bone has the
(fig. 3, B, p. 410)
peculiar obliquity and the prominent ridge formed on the posterior
Soc'

vol.

vi.

pi.

;

^

^

See Milne-Edwards, Oiseaiix Fossiles de la France,' pi. Ixxiii. fig.
^ Ibid. pi. Ixxv.
See Milne-Edwards, op. cit. pi. Ixxvi. fig. 8.
'

5.
fig. 5.
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by the outer trochlea which

are features absolutely characThe
of the family to which the genus Ci/gnus belongs.
figured phalangeal of the extinct species has a length of 0,046, with
an antero-posterior diameter of the proximal articular surface of
0,017; the corresponding dimensions in the homologous bone of G.
olor being 0,060 and 0,014. The lateral phalangeals of the proximal
row have similar proportions. Thus in the second digit the proximal
phalangeal has a length of 0,037 against 0,048 in C. olor; while in

aspect

teristic

the fourth digit the lengths are respectively 0,045 and 0,061.
Fig. 3.

Anterior and distal aspects of the first phalangeal of the third digit of the right
pes of Cygnus falconeri (A) and C. olor (B). \,

A second phalangeal of the third digit exhibits the peculiar obhque
proximal articular surface characteristic of the Anaddce, so that its
reference to the present form is undoubted.
It has a length of
0,025 against 0,043 in the corresponding bone of C. ofor.
This remarkable shortness and stoutness of the phalangeals of the
pes in Cygnus falconeri leaves no doubt as to its distinctness from
all other species.
The difference is indeed sufficiently great to afford
grounds for generic separation but since the multiplication of generic
terms is to be avoided as much as possible I prefer to let the species
remain in the genus to which it was referred by its original describer,
who remarks that in the shortness of its toes and the length of its
legs this species seems to connect the modern Swans with the
;

Geese.
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EXPLANATION OF THE PLATES.
(All the figures are

drawn

Plate
Fig.

1.

of the natural

size.)

XXXV.

Anterior aspect of the proximal portion of the right tibio-tarsus of Gyps
melite7isis.

2 a. Anterior and distal aspects of the distal portion of the right
tarsus of Gyps meliiensis.
a, extensor bridge.

2.

tibio-

Anterior aspect of the distal portion of the right tibio-tarsus of Vuliiir
monachus. a, extensor bridge c, lateral foramen.
4. 4 a. Anterior and distal aspects of the distal extremity of the right femur
of Gyps melitensis. a, ectocondyle ft, entocondyle; e, fibular ridge
d, fossa for muscular or Ugamental attachment.
5. 5 a. Anterior and distal aspects of tlie distal extremity of the right femur
of V-uliiir mo)iachus. Letters as in figs. 4, 4 a.
6. Distal extremity of the left tarso-metatarsus of Gyps meliiensis.
7. Distal extremity of the left tarso-metatarsus of Vultiir monachus.
8. Proximal phalangeal of the third digit of the pes of Gyps melitensis.
9. Terminal phalangeal of the pes of Gyps melitensis.
3.

;

;

Plate XXXVI.
Fig.

Distal portion of the left tarso-metatarsus of Grus antigone.
2. 2 a. Anterior and distal aspects of the distal extremity of the left tarso1.

3.

4.

metatarsus of Grus melite7isis.
a, head;
Ventral aspect of the right coracoid of Grus antigone.
h, border of glenoid surface; c, subclavicular process.
Ventral aspect of the proximal portion of the right coracoid of Grus

Letters as in fig. 3.
bb. Anterior, distal, and posterior aspects of the distal extremity of
the left tibio-tarsus of Grus melitensis. a, extensor bridge b, tubercle
on same.
6. Anterior aspect of the distal portion of the left tibio-tarsus of Grus
antigone.
Letters as in fig. 5.
1,1 a, 1 h. Imperfect cervical vertebra of Gyps melitensis. prz, prezygapophysis ; pt::, postzygapopbysis.
melitensis.

5.

5

a,

;
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Prof. Flower, C.B., LL.D., F.E.S., President, in the Chair.

The Secretary read the following report on the additions to the
Menagerie during the month of May 1890
The total number of registered additions to the Society's Menagerie during the month of May was 152, of which 96 were by
presentation, 19 by birth, 24 by purchase, 2 were received in
exchange, and 11 on deposit. The total number of departures
during the same period, by death and removals, was 86.
Amongst these special attention may be called to the following
Society's

:

:

A

pair of the Hartebeest Antelope {Alcelaphus caama), obLike most of the South-African Antetained by purchase May 5.
lopes, this species is now becoming very scarce and is seldom
1.

"We have had no specimens of it in the Society's Gardens
imported.
for the past ten years.
2. A pair of Beatrix Antelopes {Oryx heatrix), presented by Col.
This
E. C. Ross, C.S.I., H.B.M.'s Consul-General at Bushire.
Arabian representative of the Antelopes of the genus Oryx is a
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scarce and little-known animal, and we are mnch indebted to Col.
Eoss for the present pair, which appear to be about three-parts

grown.
3. Two Swainson's Long- tailed Jays (Calocitta formosa), purchased May 24. In 1877 we had a single specimen of this fine
Corvine bird in the Society's Aviaries. The present exami^les have
been acquired from the Jardin d'Acclimatation in Paris, where a
small consignment of them has lately been received.

Mr. Sclater laid on the table two young specimess of Darwin's
E.hea (Rhea darwini), obtained by Mr, A. A. Lane at Cancoa, in
the Province of Tarajjac;!, during his recent visit to that district,
while employed by Mr. H. Berkeley James, F.Z.B., to collect birds
in

vai'ious

remarks

parts

of

Chili.

Mr.

Sclater

made

the

following

:

" It was long ago stated by Dr. Philippi (see his Catalogue of
Chilian Birds, An. Univers. de Chile, xxxi. p. 270, 1868) that
Darwin's Ehea is found in the vicinity of Mendoza and the same
author (Ornis, iv. p. 159) has mentioned this species as of common
occurrence in the desert of Atacama, on the eastern side of the
Andes, and ascending to the high plateau. Mr. H. Berkeley James
has likewise assured me that a Rhea occurs in this district, though
he was not certain as to the species \
" The specimens I now exhibit, along with the larger adult, but
imperfect specimen, received from the same collector, have set this
question finally at rest.
It is now certain that Rhea darwini, so
far from being confined to tlie portion of Patagonia south of the Eio
Negro, as has been generally supposed, extends, like many other
species of birds, along the eastern base of the Andes into the north of
the Argentine Republic, and thence crosses the chain into the province of Tarapaca (20° N. lat.), which now belongs to Chili."
;

Mr. Sclater exhibited the flat skin of a Zebra, received from
Berbera, Northern Somali-Land, by Herr Menges, and kindly forMr. James writes as follows
In a sporting excursion to the Cordillera of Tarapac4 some fifteen years
ago, I came across some Eheas which were very wild, and it was impossible to
distinguish the species; it was at an altitude of about 12,000 feet, on a sandy
plain utterly destitute of vegetation, and what the birds fed upon I cannot
'

:

"

imagine.
" Mr. Lane, when sending the skin shown at the meeting, makes no remark as
to how he procured it he mentions, however, that he had bought two young
birds from the Indians, which he kept ahve for some time; when they suc;

cumbed he preserved the
"Ehea-skins make up

skins and sent them to me.
into very pretty rugs, and large numbers are brought
from the neighbourhood of Mendoza in the Argentine Republic, across the
Cordillera, into Central Cliili.
The Patagonian Indians also, in the Straits of
Magellan, trade in them
but I have never known skins brought to the coast
from the interior of Tarapacil."— Jzwie 1, 1890.
;
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Mr. Sclater by Mr. Carl Hagenbeck, and made the following remarks
" In 1882 (see P. Z. S. 1882, p. 721) I called the attention of the
Society to the discovery of the new Zebra of Shoa, named Equus
grevyi by M. Milne-Edwards, and to its differences from the southern
I have recently again examined the typical example of
E. zebra.
this species, now mounted in the new gallery of the Jardin des
Plantes, and am still more confident of its distinctness, as shown by
the narrowness of the black stripes, the difference of the markings,

warded

to

:

Fig.

Fig. 2.

1.

Fig. 1.
Fig. 2.

— Flat skin oi Eqmis grevyi, from Somali -Land.
—^Flat skin of E. burchelU, from Masai-Land.

and the white spaces on the forehead and on each side of the dorsal
stripe in the northern species.

Museo Civico, Genoa, informs me that that
June
1888, two specimens of this Zebra (an
in
museum received,
adult female, skin and cranium, and the skin of a young animal)
from Dr. V. Kagazzi, Chief of the Italian Station Let-Marefix in
" Dr. Gestro, of the

Shoa.
" Being anxious to know whether the Berg-Zebra of SomaliLand, spoken of by Herr Menges (Zool. Gart. 1887, p. 263) as found
'

'

—
MR,
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mountains of that country as far north as 8'^ N. lat., belongs
to E. grevyi, I requested Mr. Hagenbcck to endeavour to obtain for
me a skin of this animal. This he has most kindly done through
the intervention of Herr Menges.
" It will be seen, I think, that the Mountain Zebra of SomaliLand is Equus grevyi (cf. fig. 1, p. 413), -while the Zebra of MasaiLand, as I judge from the flat skin now exhibited (fig. 2, p. 413),
obtained in that country by Mr. Joseph Thomson, and kindly sent
for exhibition by Col. Grant, would seem to be Equus burchelli, or
in the

rather

northern subspecies E.

its

b.

The following papers were read

1.

On

chapmani"

:

a Collection of Acarina formed in Algeria.

By

A. D. Michael, F.L.S., F.Z.S., F.R.M.S., &c.
[Eeceived

(Plates

May

13, 1890.]

XXXVII. & XXXVIIL)

This paper shows the results of my endeavours to obtain Acarina
during a tour of about two months in Algeria," the time being
March and April 1889. The principal fauna of that country is of
course well known
but, as is usually the case in non-European
countries, that belonging to the above-named order is practically
imknown. Two or three species of Acarina have been recorded by
Lucas \ and there have been one or two other notices of the capture
of a single species in Algeria or Tunisia ; but this is all, except with
regard to the Analgesnce, or bird-parasitic Mites, many of which have
been recorded by M. Trouessart from dried specimens found on the
bird-skins in the French Museums.
;

The journey was not undertaken for collecting-purposes, but I
took with me a Stephenson binocular microscope and an ordinary
dissecting microscope, both arranged to pack in as small a space as
could be conveniently arranged, and I made regular use of these
instruments, and searched pretty constantly for creatures belonging
to my own specialty during all parts of the toui'.
The route embraced almost the whole length and a good deal of the breadth of
the country, and most of the varying conditions of level and climate
which it affords. It commenced on the sea-coast at Philippeville,
almost at the extreme east, or Tunisian frontier thence south to
Constantino, which is a more high-lying situation, and again southward to the low-level oasis of Eiskra in the Sahara, returning to
near Constantine, and along the ordinary railway to Setif, whence
the coast was again reached at Bougie through the magnificent
gorge of the Chabet-el-Akhira from Bougie I went to Algiers by
land.
While at Algiers, in addition to exploring that neighbour;

;

*

Exploration Scientifique de I'Algerie, &c.

Paris, 1849.

PZ.S.1390.Plate XXXVII.

AT) Mjchaal ad nat

West,NewTna.n\
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Algeria

p. Z.S. 18 90 .Plate
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hood, an excursion was made to the high mountain-district of the
Djurdjura at Fort National. On leaving Algiers I continued westward to Blidah, and again reached the coast at Cherchel, then to
the hill-country of Hammam E'hira (well known as a collectingplace for Coleoptera) and Milianah ; thence inland to the cedarforest of Teniet-el-Ahd, some parts of which are ahout 5000 feet
ahove the level of the sea, then to Tlemcen at the extreme west (or
Moroccan) border of Algeria, and finally to the port of Oran.
The first thing that struck me was the entire absence, in this
order of creatures, of that teeming life which one might have hoped
to find in a southern countr}'
the species were, I think, fewer in
number, and certainly there were fewer specimens of each species
than I should usually find under equally favourable circumstances
during a search of similar length in England ; nor do the species
which are not British appear to be larger or more robust than those
found in England. Very little is known of the Acarina of tropical
or southern extra-European lands
the parasitic Ixodidse get sent
home to Museums, and they attain a comparatively large sige ; but
with this exception I have found that such species as I have been
able to obtain from the warmer parts of the world have not, on the
average, been larger or more conspicuous than the British or Mid;

:

European.
Another thing which struck me was the absence of any types
which are, I will not say African, because we are entirely ignorant
what, if any, the African types are, but of any types sufficiently
different from the European to necessitate a new genus.
Of course
we should expect the bulk of the species to be identical with those
inhabiting Southern Europe
and so they are, but we might have
anticipated that a few would have been found departing more
widely from their European relatives.
In spite of this there are
several new species, and some of these are curious and interesting.
The collection, with one single exception, consists wholly of
Oribatidas the exception is a remarkable creature, and forms a
second species of the singular genus Oceculus, which will not fit into
any of the existing families, and has hitherto consisted of one
species only.
In addition to these I found one or two Gamasidae
and Trombididfe, but only scattered specimens of species which are
extremely abundant in England and most other parts of Europe. I
have not thought it worth while to record these. I think the season
must have been favourable for searching all parts except the very
elevated districts such as Eort National and Teniet-el-Ahd it was
;

;

;

Somewhat to my surprise there was a
rather early for these.
remarkable absence of all Acarine life in the truly southern vegetation, such as palms, bananas, prickly pears, &c., both when
growing and in decay.
I had not any opportunity of collecting the parasitic species of
Acari nor the Water-Mites.
The collection consists of forty-four species belonging to fifteen
Of these species eight are new to science, twenty-five
genera.
are found in Britain, and the remainder are natives of Southern
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There are onlj^ 102 known British species of Oriand it is perhaps rather remai'kable that I should have
found a quarter of them in a two-months' tour in Algeria.
Of the new species prohablj' the most remarkable is the curious
new Ccecuhis before referred to not only because there was only
one species of this very exceptional genus known previously, but
also on account of its size and the singular arrangement of the hairs
on the cephalothorax. There are, however, other creatures of conEurope.

batidie,

:

One of these I propose calling Notaspis burrather a handsome Acarid, but is quite typical of the
genus, and is just such a species as one might expect to find in
England it has not, however, been captured anywhere in Europe
so far as I know.
What really makes it noticeable is the example
it affords of the very wide distribution of these minute creatures, a
fact which I have called attention to more than once.
The species
is, I believe, unrecorded, but just before I left for Algeria the Eev.
C. E.. N. Burrows sent me a small collection of Oribatidse which he
had lately formed in the neighbourhood of Lake Winnipeg in Canada.
He remarked that the species seemed mostly identical with the
British, which proved to be the case, but amongst them were a few
unrecorded, the most conspicuous of which was the present species,
which I at once recognized when I found it in Algeria, where it is
not uncommon. I cannot detect any difference between the African
and the Canadian specimens. Another very curious creature is that
which I propose to call Damceus phalangioides.
The various
species of this genus have mostly long and slender legs, as compared
with other Oribatidffi, but in the present species this character is exaggerated to such an extent that it would hardly have been supposed
that they could remain unbroken when the extreme brittleness of
the chitin in this family of Acarina is remembered.
Another new
species of the same genus is exceptional, viz., that called D,patdloides.
Almost all the members of the genus have a more or less
globular abdomen, or else one which is discoidal, the latter being
considered a separate genus by some Acarologists.
In the present
species the abdomen is pyramidal, a form which I do not think is
found again in any known member of the family ; in order to
appreciate this shape the creature must be seen sideways, I have
therefore drawn it in that position.
An Acarid which is not, I think, new, is nevertheless interesting
on account of a difference between the Algerian specimens and those
hitherto recorded in Europe.
With the single exception about to
be mentioned, all known Oribatidse have either monodactyle or
tridactyle claws. Among the tridactyle claws some are homodactyle,
i. e. have the three claws similar
others are heterodactyle, i. e.
have the central claw different from the lateral pair usually the
central is much the stronger, the lateral claws being thin and weak.
It was formerly thought that Oribatidae could be classified chiefly
by these differences of the claws, but wider knowledge has shown
that any such classification would be extremely artificial.
There is
siderable interest.

rowsii

;

it is

:

;

;

an English and European species called Noihrus

sylvestris,

which

is
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monodactyle a species very similar to it, and erroneouslj' supposed
by some to be identical with it, has been found in Italy by Prof.
This creature has
Canestriai, and called by him ]S\ anauniensis.
the strong central claw and an extremely weak and small lateral
claw on one side only, so that it becomes didactyle with very unequal
claws.
In Algeria I find a creature which I have, with some doubt,
considered to be a variety of JV. anauniensis, and which does not
differ from Prof. Canestrini's species in any respect that I can see,
except that it has the weak lateral claw on each side of the central,
thus becoming tridactyle and completing the series.
;

List of Species found in Algeria.

(Those

known

to be also British are

Name.

marked B.)

Places of capture, &c.

ORIBATID.E.
Pelops acromios, Hermann.
Orihata lapidaria, Lucas.

B.

Algiers

B.

Algiers.

glohula, Nicolet.

B.

,,

alata,

B.
B.
B.
B.

Algiers,
Algiers.

„

quadricornufa, Michael.
cuspidata, Slichael.
lucasii, Nicolet.

„
„
„

Hermann.

B.

avenifera, Michael.
longipes, Berlese.
„
Serrarius fusifer, Berlese.
Leiosoma simile, Nicolet.
,,

and Blidah.

Algiers.
Algiers.
Algiers, &c., common.
Algiers.
Algiers and Blidah.

Algiers

Cepheus tegeocraniis, Hermann.

B.
B.

common.

and Blidah, common.

Algiers.

The hairs are finer and
abdomen less spotted than in

Blidah.

the
the

Query, whether

British specimens.
identical.

Scutovertex sculptiis, Michael.

B.

Tegeocranus latus, Koch.

B.

Koch.

„

coriaceus,

„

marginatus, Michael.
elovgatus, Michael.

„

B.
B.
B.

oblonga, Koch.
longilamellata, Michael.

„

splendens,

R'hira.

Blidah.

Hermann.

Koch.

Damaus phalangioidts,

Algiers.

Algiers.

sp.

glabra, n. sp.
bipilis,

R'hira.
R'hira.

Blidah.
Algiers and Blidah.

Hammam

Notaspis hurrowsii, n. sp.
ceqiuilis, n.

Hammam
Hammam

B.
B.
B.

B.

Common

everywhere.

Algiers.

Gorge de

Gorge de

n. sp.

la ChifFa.

The specimens

are rather larger than the British,
and have the pseudo-stigmatic
organs not quite so clubbed.
Blidah.
la Chifia.

One specimen

only.

„
,,

„
„

Forest of Ain Beida, near Algiers.

patelloides, n. sp.

Cedar-forest of Teniet-el-Ahd.

flagellifer, n. sp.

clavipes,

Hermann.

bicostatiis,

B.

Koch.

Algiers.

Algiers,

Bhdah,

Hammam

common.
Algiers.

globipes, Canestrini.

femoratus, Koch
Canestrini.
troisii, Berlese.

;

dugesii.

Algiers, Blidah, &c.,

Gorge de

la Chiffa.

common.

R'hira,
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List of Species (continued).

Name.

Places of capture, &c.

HefTTiannia arrecfa, 'Sicolet.

B.

EremcBus fimbriatus, n. sp.
Nothrus sylvestris, Nicolet.

Forest of Ain Beida.
Algiers.

B.

The
Cedar-forest of Teniet-el-Ahd.
specimens are rather smaller than
the British, and have the hairs on
the hind margin shorter and more
spatulate.

Hammam

R'hira. Ts tridactyle, not
didactyle.
Query, if identical.
Algiers, Blidah, &c., common.

anauniensis, Canestrini.

„
„

doderleinii, Berlese.

„

Koch ; thelcproctus,
Berlese.
spiniger, Koch.
B.
horridMs, Hermann.
B.
scaliger,

„
,,

Hoplophora

dasi/piis,

Duges.

„

cariiMta,

Koch.

B.

Zetorchcstes micronychus, Berlese.

Blidah.
Algiers.

Cedar-forest of Teniet-el-Ahd.
Algiers.
Algiers,

Blidah,

Hammam

R'hira

common.
Forest of Ain Beida, common.

HOPLOPID^.

KoTASPis BTjREOwsii, D.

sp.

(Plate

XXXVII.

figs.

Average length about '75 millini.
Average extreme breadth about -50 millim.
Average length of legs, first three pairs about 'So
„

A

somewhat

specimen.

1-4.)

naillim.

fourth pair about "oS millim.

„
large

One

Forest of Ain Beida.

CcBCulus spatulifer, n. sp.

and handsome

species.

Colour darkish yellow-brown.
Texture smooth.
Cephahtliorax.
Anterior half conical, posterior half suddenly
widening, and its lateral parts forming conspicuous platforms for
the support of the two anterior pairs of legs. AYithout markings.
Eostrum round-pointed rostral hairs long palpi visible from the

—

;

;

dorsal aspect.
Pseudostigmata nearly at the base of the cephalothoras, but not at all hidden by the abdomen or lamellae pseudoBtigmatic organs shortish, with thin peduncles and small, almost
;

LameJlce very short, not much above a third of the
length of the cephalothorax, of about even width throughout ; much
nearer together anteriorly than postei-iorly ; provided with small
cusps and joined by a translamella which is little more than a mere
globular, heads.

Tnterlamellar hairs large and stiff, very near the lamellae.
Lamellar hairs long, stiff, and near together.
Apodemata not
joined to the sternum.
Tectopedia large for the genus.
Legs of the type usual in the genus, with stout hairs on almost
all the joints, the first three pairs of about equal lengths.
Claws
line.

tridactyle, hetcrodactyle.

Abdomen almost, but not quite, round ; it has a few small, circular, clear spots near the hind margin, only seen in preparations.
There are four longitudinal rows of thick

hairs,

and three pairs of
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similar hairs on the hind margin at the dorsal level, besides two
There is a very thick, almost fusiform
pairs at the ventral level.

hair projecting on each side from the shoulder, and a long stiff hair
on the edge of the abdomen a little further back. All these hairs,
and indeed almost all those on the creature, are slightly rough or
imbricated if seen by a high amplification ; but, excepting perhaps
those on the legs, they cannot be called serrated.
Genital plates
roundish anal plates almost square, far from the genit;il.
I found several specimens of this species at
R'hira,
Algeria but just before leaving England for my Algerian journey I
received a collection of Oribatidas from the Rev. C. R. N. Burrows,
which he had collected in the district of Lake Winnipeg, Canada, and
that collection contains an example of the present, hitherto unrecorded, species.
I have named it after Mr. Burrows.
;

Hammam

;

NoTASPis ^auALTs, u.

(Plate

sp,

XXXVII.

fig. 5.)

Average length about '42 miUim.
Average extreme breadth about "24 millim.
Average length of legs, 1st pair about -25 millim.

„

2nd

„
„

3rd
„
4th
„
„
Colour yellowish brown, of

„
„
„

medium

-21 millim.
"25 millim.
-30 millim.

depth.

Texture polished.
Cephalothoraw almost conical, sides slightly curved, without
special markings.
Rostrum blunt-pointed rostral hairs fine and
Pseudostigmata at the base of the cephalothorax pseudolong.
stigmatic organs rather long, with very fine peduncles, and gradually
thickening, somewhat elavate heads.
Lamella and translamella
forming a continuous hand of equal breadth througliout, and without
any demarcation hetiveen them. Xo cusps to the lamellae. Interlamellar hairs straight, rather thick, upright.
Lamellar hairs very
long, fine.
Apodemata not joined to the sternum.
Legs of the ordinary type in this genus a few fine hairs on each
joint.
Claws tridactyle, very heterodactyle.
Abdomen elliptical, without markings. Four longitudinal rows
of curved hairs nearly as long as half the width of the abdomen
one or two extra pairs of shorter hairs on the hind margin, and a
straight spine on each side standing out from the shoulder. Genital
and anal plates almost round, far apart.
Algiers ; not uncommon.
;

;

;

;

NOTASPIS GLABRA,

U. Sp.

Length about '34 millim.

Extreme breadth about
Length
„
,,

„

"21 millim.
of legs, 1st pair about '17 millim.
2nd
-15 millim.
„
„

„
„

3rd
4th

„
„

6 millim.
'18 millim.

•!
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Colour light yellow-brown.
Texture polished.
Cephalothorax almost conical, without si)ecial markings. Eostrum
pointed rostral hairs fine and long.
Pseudostigmata at the base
of the cephalothorax pseudo-stigmatic organs medium length, with
short peduncles and rough pyriform heads.
Lamellar blades on
edge gradually increasing in width from the posterior to the anterior
ends, provided with very short cusps.
Lamellae joined by a translamella not so ivide as the lamella'.
Interlamellar hairs upright,
rather short.
Lamellar hairs long and fine. Apodemata not joined
to the sternum.
Legs of the type usual in the genus, with fine hairs. Claws tri;

;

dactyle, heterodactyle.

Abdomen slightly pyriform, but very broad and short ; with
four longitudinal rows of extremely minute white hairs, and a few
similar hairs on the hind margin, and a short hair on each side of
the shoulder.
Genital and anal plates rather square, with rounded
corners ; far apart.
Algiers.

Dam^us

patelloides, n. sp.

(Plate

XXXVIII.

fig.

3.)

Average length about "66 millim.
Average breadth about '42 millim.
Average length of legs, 1st and 3rd pairs about '57 millim.
2nd pair about •46 millim.
„
„
„

„

A

4th pair about "68 millim.

abdomen.

species remarkable for the exceptional shape of the

Colour very dark brown.
Texture smooth but not polished.
Cephalothorax nearly as wide as the abdomen
without true
sculpturings
but there is a vague ridge running transversely
between the two pseudostigmata, this is not straight, but advances
in the middle and curves backward to each pseudostigma.
Kostrum
rather small, pyramidal, almost sharp-pointed
there are two pairs
of rostral hairs, of which the hinder are the thicker.
The cephalothorax widens greatly and suddenly behind the rostrum, the first
pair of legs being attached at the side of the projection thus formed
then there is a slight indentation, and then a rounded lobe between
Pseudostigmata far apart, raised,
the first and second pairs of legs.
cup-shaped, but with the outer side of the cup produced to a point.
Pseudostigmatic organs long, rod-like, but slightly tapering. Interlamellar hairs short, rod-like, and placed quite close to the inner
sides of the pseudostigmata.
Legs not long for the genus, joints strongly clavate pedupcles
of the femora not long and gradually thickening.
One to four
thick, somewhat curved hairs on each joint, mostly arranged in
whorls
tarsi with one thick straight hair on the outside, and
numerous fine hairs. Claws monodactyle.
Abdomen almost conical, with curved sides and a curved apex, it
leans somewhat back ; the dorsum has a great resemblance to the
;

;

;

;

;
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of the shells of some of the limpets (wheace the name I have
given to the species).
There are two longitudinal curved rows of
short, thick, almost straight hairs on the notogaster, so arranged as
to appear to form a ring round the abdomen when seen from the
side (see Plate XXXVIII. fig. 3).
Genital and anal plates of nearly
equal size, almost square, close together, and occupying nearly the
whole length of the ventral plate.
Almost all the thick hairs on the creatures are slightly rough or
serrated if seen by a high amplification.
When the creature is alive the true form of the abdomen is
scarcely seen, as mud is plastered on the hinder portion of that
region, concealing the shape, and this mud is not irregularly placed,
but is generally so affixed as to make the abdomen appear a thick
flat oblong.
I have three or four specimens from the neighbourhood of Algiers,
and from Blidah, Algeria.

form

Dam^us

phalangioides, n.

sp.

(Plate

XXXVIII.

fig. 1.)

Length about "52 millim.
Breadth about '22 millim.
Length of legs, 1st pair about 1'30 millim.
-80
2ud
„
„
„
1-05
3rd
„
„
„
„
1-50
4th
„
„
„
„
_

This species is remarkable for its extremely long and slender legs.
Colour yellow-brown, of medium depth.
Texture smooth, but not polished.
Cephalothorax distinctly divided into two parts the rostrum,
which is somewhat conical, and the larger hind portion, which is
more globular. Rostrum rather blunt-pointed, with two pairs of
long fine rostral hairs the second pair almost at the posterior limit
of the rostrum.
Pseudostigmata small cups, considerably raised,
and almost transparent. Pseud ostigmatic organs setiform, flexible,
extremely long and fine, about the same length as the bod}' without
the rostrum.
Interlamellar hairs placed close to the inner sides of
the pseudostigmata, and similar to the pseudostigmatic organs,
but even finer and not quite so long.
Legs extraordinarily lovg a.ndjine. Femora with very long thin
peduncles of almost equal thickness throughout, and elongated clubs.
Genuals and tibife scarcely clavate. Tarsi of the first and second
legs considerably, those of the third and fourth slightly, enlarged
near the proximal ends ; toward the distal ends they are all
remarkably thin, and are singularly curved or undulated, parClaws monodactyle, very fine.
There
ticularly the fourth pair.
are a few setiform hairs on the various joints, mostly black, those
on the fourth legs being the largest.
Abdomen a short ellipse without markings, but with two longitudinal rows of hairs, of which those constituting the anterior and
those formcentral parts of each row are black, short, and curved
ing the posterior portion longer, more flexible, and lighter in colour.

—

;

;
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There are a few hairs similar to the last-named round the hind
margin. Genital and anal plates small, projecting, close together.
I have only one specimen, which came from the Gorge de la
Chiffa, Blidah.

Dam^tts flagelufee,

n. sp.

(Plate

XXXVIII.

fig.

2.)

Length about "Go millim.
Breadth about -40 miUim.
Length of legs, 1st and 3rd pairs, about "60 millim.
2nd pair about •45 millim.
„
„
4th
„
„
„ -85
„
„
Colour very dark brown.
Texture smooth, not polished, very finely punctured this, howis difficult to see in unprepared specimens.
Cephalothorax somewhat spotted but without true markings, conRostrum rather small,
siderably less wide than the abdomen.
almost pointed. Two pairs of rostral hairs, of which the hinder is
The cephalothorax widens suddenly behind the
the thicker.
rostrum, forming a large, almost triangular projection, to the outer
and hinder face of which the first pair of legs are articulated. There
it has
is another large projection between the first and second legs
a rounded lobe posteriorly, to the hinder edge of which the second
leg is articulated, and a large tooth anteriorly curving forward
Pseudostigmata far apart, dorsal, slightly raised.
and outward.
generally unduPseudostigmatic organs long, setiform, flexible
InterlameUar hairs
lated or curled toward the distal extremity.
short, curved, almost close to the pseudostigmata.
Legs of moderate length for the genus, joints clavate, the femora
There are three or four
suddenly so, not gradually thickened.
moderately curved hairs arranged in a whorl on almost every joint;
the upper hair of the whorl in the femora and genuals of the fourth
legs is markedly larger than any of the others, and indeed these
hairs, which are whip-like with flexible curled or undulated ends,
are much the largest hairs on the creature, except the pseudostigmatic organs, and form a conspicuous feature of the species.
Claws monodactyle.
There are two longiAbdomen elliptical, without markings.
tudinal rows of curved hairs of moderate length on the notogaster ;
these hairs diminish slightly in length from the anterior to the
There is also a pair of similar hairs on the
posterior margin.
anterior edge, close to the median line, directed forward over the
cephalothorax, and a pair on the hind margin sharply hooked outward. Genital and anal plates close together, the latter much
longer in form than the former.
Two specimens from the cedar-forest of Teniet-el-Ahd.
;

ever,

;

;

Erem^tts pimbriatus,

n. sp.

Length about -38 millim.
Breadth about -24 millim.

(Plate

XXXYII.

fig.

6.)
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Length of legs, 1st and 4th pairs, about '16 millim.
2nd pair about "14 millim.
„
„
^rd ,,
*io
,,
j>
„
»i
Colour red-brown, of moderate depth.
Texture rougb and dull.
Cephalotliorax almost conical, considerably arched,
bearing
numerous irregular, raised, rough dots and short ridges. Rostrum
somewhat rounded, rather trifid one pair of very short curved
rostral hairs.
Pseadostigmata close to the abdomen, slightly
raised.
Pseudostigmatic organs very short, with almost globular
heads upon peduncles so short as scarcely to be seen.
Legs short, the fourth pair not nearly reaching the hind margin
somewhat flattened, rough. The tibiae long, the tarsi short ; most
joints have a pair of very short curved hairs near the distal end
claws tridactyle, heterodactyle.
Abdomen large in proportion to the cephalothorax, compressed
dorso-ventrally.
The anterior margin is somewhat truncated, but
not straight, the hind margin strongly rounded. The central part
of the notogaster is an elliptical arched lobe or elevation, the exterior margin of which, after attaining its lowest level, turns gently
up again and forms a rough irregular edge, from which there is a
projection in the centre of the posterior margin.
Some very short,
rather clavate, hairs project from this margin at regular intervals.
Outside the above-named edge is a deep irregular trench which
extends all round, except the anterior edge.
Ourside this, forming
the margin of the abdomen, is a broad, slightly arched band or
border, which is widest at the posterior margin, and is there fringed
with short clavate hairs at regular intervals.
Both the central
portion of the abdomen inside the trench and the raised border bear
conspicuous, rough, raised, irregular ridges ; those on the anterior
part of the central ellipse are almost transverse, those on the
posterior portion strongly bent forward in the middle.
The ridges
on the border are not continuous with those on the central part,
they are much more numerous and are arranged almost radially.
I only found a single specimen of this minute creature, which I
obtained at Algiers ; its nearest ally is probably Eremceus brevities,
a British species.
;

;

CscuLTjs spATULiFEE, n. sp.

(Plate

Size of the single specimen found

XXXVII.

fig. 7.)

:

Length 1 miUim.
Breadth -60 millim.
Length of legs, 1st pair 1 millim.
2nd and 3rd pairs "70 millim.
„
„
„

„

4th pair -80 millim.

—Legs and chitinous

plates of the body very dark brown,
parts where the skin shows between the plates or in
articulations lighter yellowish brown.
Texture of chitin very rough and duU, of skin finely striated
with irregular wavy striae like that of most Sareoptidce.

Colour.

almost black

;

29*
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The plate on the dorsum of the rostrum is not
Cephaloihorax.
carried nearly so far forward as in C. echinipes it allows almost the
whole of the palpus to be seen from the dorsal aspect projecting
;

The palpi arc very large and are dark and
joint very large, the ultimate provided
penultimate
the
chitinized,
with a strong claw or spine, the palpus also bears several large
the median portion of the rostral plate is depressed
spatulate hairs
and marked with several parallel, straight, longitudinal lines. This
central portion is bordered by a large raised ridge or roll on each
side ; the ridges are narrow anteriorly, where they nearly meet, and
gradually thicken and become more separated towards their
posterior ends, which are suddenly thickened and turned inward.
These ridges are thickly set with stout, very curved, opaque white
The chitinizing of the rest
hairs which are extremely conspicuous.
The median
of the body hardly assumes the form of distinct plates.
portion of the cephalothorax behind the rostrum is raised, forming
There are two long spatulate hairs on
three large rough lobes.
forming two longitudinal lines ; they are
thus
each side of each lobe,
All
than those on C. echinipes.
spatulate
less
and
longer
much
round these lobes is a deep depressed trench, showing the striated
skin but little chitinized ; outside this laterally is a raised chitinized
margin composed of three lobes on each side, and a fourth lobe continues on to the posterior margin of the cephalothorax these lobes
all bear spatulate hairs similar in character to those on the central
The posterior margin is bordered with hairs corresponding
lobes.
The eyes are
to those described below as bordering the abdomen.
two on each side, placed as in C. echinipes, but rather more pro-

beyond the rostrum.

;

;

jecting.

Legs very similar to those of C. echinipes, but the spines on the
femora of the first pair are more curved. The claws are didactyle,
but the two claws of each pair are very unequal, one claw being
the other very small
strong, thick at the base, and slightly brown
rudimentary.
legs
quite
of
the
on
some
short,
and
Abdomen (if this be really the division of the body) only projecting a comparatively short distance behind the cephalothorax,
and decidedly lower in level, so that the hairs on the hind margin
The hind margin is
of the cephalothorax stand free above it.
divided into two flat lobes, being thus indented at the median line
it is bordered by a close line of large spatulate hairs, of which some
The arrangement of the sizes is
are markedly larger than others.
definite
starting from the median line -we find, on each side, first
three small hairs, then a large one, then two small, then one large,
and then two more small. All these hairs, and indeed all the
spatulate hairs, both on the body and legs, are opaque white,
giving the creature a very singular and conspicuous appearance.
I was only able to obtain one specimen of this species, which was
found in moss in the forest of Ain Beida, near Algiers. I doubt if
it be quite mature.
I therefore thought at first that it might possibly
but Professor Berlese, of
be some young form of C. echinipes
Florence, has been kind enough to lend me all his specimens of that
;

:

;
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; thej- include immature stages, but all are very
from the species now described. As the immature C. ecliinipes closely resemble the adult, it is probable that even if the
specimen from which the above description is taken be not quite
mature, the adult would not differ greatly.

species for comparison
different

EXPLANATION OF THE PLATES.
Plate XXXYII.
Fig.

1.

Notaspis burrowsii, x50,

2.

,
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,
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,
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aqualis,

6.

x 80,
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,
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p. 423.

x200.

XXXVIII.
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of Podica senegalensis.

By Frank

Beddard, M.A., F.R.S.E., Prosector to the
and Lecturer on Biology at Guy's Hospital.
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is known about the anatomy of the Heliorniihidce and
consequence of this, the opinions with regard to the systematic
position of the family are so diverse, I am particularly glad to be
able to offer to the Society a contribution towards the settlement

As

so little

as, in

of this question.
I am able to do this through the great kindness of Dr. Jentink,
who permitted me to dissect and study a fine example of the bird
Dr. Biittikofer, to whom, as the curator of
well preserved in alcohol.

the Bird department of the Leiden

Museum,

I applied for assistance,

mention my wants to Dr. Jentink, offering on
his own account to let me have the use of a rather imperfect skeleton
brought by him from Africa. To both these gentleman I desire here

was good enough

to tender

my

to

hearty thanks.

Although many families and genera of birds have not yet found
a definite resting-place in the system, the Beliornithidce have been
perhaps more tossed about from pillar to post of the ornithological
They have mainly oscillated between the Divers
edifice than most.
and Grebes on the one hand, and the Eails on the other.

On

the whole, the njiinion of ornithologists has been in favour
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them with some of the EaUs ; and all those writers
themselves studied the structure of the bird take this
Thus Nitzsch [13] places the HeliormtMclce with Aramiis
view.
and Parra in the " Eulicariae " Brandt [7] unites them with
Fulica, but removes the group thus formed to the " Natatores."
This
Giebel [6] unites the Heliomithidce with the Fulicariae.
view is accepted by Fiirbriuger [4], who, however, is only able to
of uniting

who have

;

base his opinion upon the investigations of others, particularly of
those who have just been mentioned ; but the reasons for this belief
are stated in the tables which conclude his review of the different
groups of birds. Schlegel [8] places HeUomis with Spheniscus, Alca,
Podiceps, and Cohjmbus in his Urinatores. One of the most recent
writers, who believes that the Heliomithidce are not closely allied to
Coots or Rails, is the late Mr. W. A. Forbes [12] he associates tlie
family with the Colymhidce and Podicipedidct to form an order
Eretopodes. I believe, however, that Mr. Forbes's knowledge of the
bird was only derived from the writings of others.
The HelioniithidcB appear to consist of only two genera, viz.
;

HeUomis

or Podori, which

is

Neotropical, and Podica, which

is

Ethiopian and Oriental. The former genus is at present the only
one which has been investigated anatomically'. It is clear that,
as Fiirbringer points out, the Old- World forms require a close
investigation before the position of the family can be fairly conThe following description will be found, I trust, to contain
sidered.

some materials

for a

more

detailed consideration of the affinities of

the family.
§ 1. Pterylosis.

Dr. Biittikofer has recently published some notes upon the African
and P.petersi ; being desirous of studying
further the skin of the present specimen, he requested me to have
I have been able to comply with his request
the skin prepared.
and to study the pterylosis, partly by ascertaining the distribution
species Podica senegalensis

was removed and partly by examining
inside.
the
from
the feather-tracts
Mtzsch, in describing [13] the pterylosis of Podoa surinametisis,
distinguishes it from other Eails on account of the broad and undivided ventral tracts and the absence of continuity between the
In the latter
anterior and posterior regions of the dorsal tracts.
character it resembles Psopliia and the Limicolas, but the two dorsal
tracts only unite just in front of the oil-gland, whereas in the Limicolae
of the aptcria before the skin

they anite at a point considerably anterior to this.
I find, however, that in Podica senegalensis the two halves of the
dorsal tract unite about 2h inches in front of the oil-gland, showing
that the above character is not one of family value.
I find also that the ventral pterylosis is less peculiar than might
In Podica senegalensis
be inferred from Nitzsch's description.
'

Dr.

With tlic exception
Gadow [5] of I'odica.

of

some obseivatioue iqiou the lutcstimil Coils by
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a distinct division of the pectoral tract such as occurs in the

The inner branch is much broader than the outer, and ends
abrupt!}', as figured by Mtzsch in Rallus aquaticus, a short way
below the wing the inner branch of the pectoral tract is if anything
Eails.

;

rather broader nearer to its free extremity than at its origin ; it is
1| inches long; the outer branch of the pectoral tract is wider at
first, though not so wide as the inner branch.
The humeral tracts
are very strong, and certainly more than two feathers wide (2-6).
In almost every point, therefore, the pterylosis of Podica senega-

from that of its American ally.
regards other external characters, I find that there
agreement between the Neotropical and African forms.
lensis differs

As

The
The

is

a close

oil-r/land is distinctly tufted.

contour-feathers have no aftershaft.
There are 18 rectrices.

I count 21 remif/es.
It is important to notice that theotJi cubital reme.v'\s not wanting

Wray, 10 Sclater, 9].
The pterylosis of PoJmf is so difi'erent ivom.i\iB.toi Ueliorms, that
we must assume one of two things either that Nitzsch's description
[see

;

:

wrong, or that the pterylosis

is

— at least in this group —has not the

significance that

is frequently attached to it.
a mere question of probability, it does not appear to me to be
necessary to pin our faith too firmly to the data of pterylography.
And I should be disposed to regard Nitzsch's description of Eeliomis
as likely to be right.

As

§ 2. Myology \

The pectoralis primus muscle is separable into two layers, which
are even to be distinguished by a slight difference of colour the
separation is effected by a tendinous sheet.
The muscle arises from
the keel of the sternum and from its outer margin behind the third
pectoral and alongside of the second pectoral, and from the hinder
part of the sternum which is not reached by the second pectoral
it has also an origin along a line running parallel to but of course
below the uncinate processes from the ribs ^.
Pectoralis secundum
this muscle is large and extends nearly to
;

:

the end of the sternum
The scapuJo-humeralis
the tendon of the biceps.
;

it
is

has the usual bipinnate form.
a broadish band of muscle underlying

In the accompanying sketch (Plate
the patagial muscles of the bird.

XXXIX.

fig.

1)

is

illustrated

I have in this section principally confined myself to those muscles which
to be of use for systematic purposes.
^ Fiirbringer
[4, p. 417 and note] denies that this extrasternal portion of
the pectoral muscle springs from the ribs it takes its origin, according to him,
from the " parasternal fascia " which covers the stei-no-costal muscles.
Nevertheless I cannot but think that in Podica sencgalensis the origin is actually
in part from the ribs themselves.
^

are

known

;
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only a single pafagial muscle, which divides into two

and
shown

lo7ifjus

hrevis.

drawing (Plate XXXIX. fig. 1\ is a
straight to its attachment near
passes
which
tendon
single strongish
recurrent
slip to join the Jongus tendon.
gives
off
no
it
elbow
to the
As in so many other birds, a muscular slip arises from the biceps
and passes into the patagium it is, however, not attached to the
lonr/us tendon, as is so generally the case, but is inserted on to the
I have carefully examined both sides of the
patagial membrane.
body of the single specimen at my disposal, and have found that the
it may be therefore reasonably
conditions are absolutely identical
inferred that this peculiar termination of the biceps slip is cha-

The

latter, as

in tho

;

;

;

racteristic of the bird.

So far as my own experience goes, this peculiar arrangement
of the muscle is not to be met with in any other Eail-like bird ;
In the
nor do I find any mention of such by Fiirbringer [4].
Alca,
and
Podiceps
genera
Coli/mbus,
in
the
Coh/7nbidce, however,
Fiirbringer figures (4, Taf. xix. figs. 2, 3, 4) and describes a similar

ending of this muscle which he terms " Biceps propatagialisr This
is obviously a rather important fact, though perhaps it may be
thought that its significauce is somewhat reduced by the occurrence
of an identical arrangement in the Cormorant many ornithologists,
however, have indicated points of aflinity between the Steganopodes
(particularly PhaJacrocorax, Plotus, and Phaethon, see Garrod 3) and
;

the Colymbidce.

—

Expansor seciindariorum. This is a muscle upon the presence or
absence of which Garrod [1] laid very considerable stress as a
I find that it is distinctly present in Podica
classificatory mark.
senegalensis, having an attachment to the teres which is frequently
found in other birds. In the Eallidce this peculiar muscle is present,
In the
and has the form which Garrod termed Ciconine [1].
"
"
however,
was
not
seen
this
muscle
Podicipedidce
and
ColymbidcB
Fiirbringer found [4] in the latter group undoubted vestiges of the
tendon, of which he was unable to trace very definitely the origin or
;

insertion.

Merely from the point of view of its presence, then, this muscle does
not permit of any conclusions with respect to the relationship of
With regard to the course of the tendon, I have already
Podica.
referred to the fact that it joins the teres at a point where that
muscle begins to become converted into its tendon of attachment,
passing through a fibrous pulley the tendon of the expansor secundariorum is here comparatively broad and tough and not easily
missed it then passes beyond the teres and enters the thoracic
cavity, ending apparently in the usual way.
Anconceus longus.- This muscle {Anc, Plate XXXIX. fig. 4) arises
from the scapula by an origin which is fleshy internally, but tendinous externally it is also attached to humerus close to its scapular
further down the humerus, a little above the insertion of the
origin
latissimus dorsi, is a flat but somewhat narrow tendon (Anc) which
There appear to be no special
attaches the anconceus to that bone.
;

;

—

;

;
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between the condition of this muscle in the Rallidce and
that in the ColymJndce and Podicipeclida'.
The two latissimi dorsi muscles are shown as regards their
as is
insertion in the accompanying figure (Plate XXXIX. fig. 4)
generally the case among birds, the posterior of the two muscles
(which are hardly distinguishable in the middle of their course')
ends in a long thin tendon below the fleshy insertion of the other.
It seems, from Prof. Piirbringer's account [4] of the posterior
latissimus dorsi, that its origin from the front border of the ilium is
very inconspicuous among the Fulicariae indeed it was not observed
In the Colymbkke, on the other hand, this
at all in many cases.
muscle has an extensive origin from the anterior border of the
ilium ; Podica is in this particular Colymbine and not Ealline.

differences

;

;

The two rhomboidei have an extensively aponeurotic origin. This
appears to be so far evidence in favour of the Colymbine affinities
of the genus, since these muscles seem to have less tendon among
the Rails this is certainly the case with Gallimda chlorojnis, which
I dissected for the purposes of comparison along with Podica.
The serratus posterior has a very large tendinous insertion on the
end of the scapula in Gallinula chloropus this muscle is fleshy up
;

;

to its insertion.

The ambiens is present and has the usual relations.
The seniitcndinosus is a powerful muscle ending in a muscular
insertion covered by an aponeurosis.
There

is

no accessory semitendinosus.

The origin of the tensor fascice extends behind the acetabulum.
The bicejys is very large and important, with a somewhat unusual
mode of insertion it is of course covered by the tensor fascia when
;

;

that muscle is cut across and turned back the biceps is seen to arise
from the whole of the postacetabular region of the ilium. It has
no less than three insertions
(1) By a broad flat muscular insertion
:

on

—

to the fascia covering the outside of the leg

;

this strip of muscle

springs from the outer side of the biceps just behind its division
into the second and third insertions.
(2) By a thickish long tendon
which corresponds to the tendon of insertion in most birds ; this
passes in the ordinary way through a loop and is i^nserted some way

down the leg. (3) The muscle divides just after the branch to the
fascia of the leg into two branches, of which one has the insertion
through the biceps loop that has just been described ; the other
branch forms a long thin muscle which becomes tendinous just before
its insertion on to the leg some way below the second insertion.
This singular modification of the biceps cruris (which is illustrated
in Plate

XXXIX.

fig.

2)

appears to be, so far as our present

knowledge enables us to speak, quite unique among birds it recalls
in many respects the biceps in the Mammalia, though I have not
the faintest desire to make any comparison with other groups
nothing seems to me to be more unreasonable than to compare
muscles from one large group of animals to another although I am
;

:

;

'

is,

Their origius are closely side by side, and there
for example, in Gallimda chloropus.

is

no space between, as there
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a most valuable aid in determining the
and even groups, of birds, its use in my
opinion is restricted to this no wider inferences can be drawn with
any degree of safety.
The semimembranosus arises deep of the semitendinosiis, from the
ischium it is a tolerably strong muscle, though slighter than the
semitendinosiis
it is inserted by a broad flat tendon considerably
below the insertion of the semitendinosiis on to the tibia.
The relative positions of the insertions of this muscle and of the
Semite ndinosus are shown in the drawing (Plate XXXIX. fig. 3
and more in detail in fig. 3 a). As Garrod [2] has pointed out, this
muscle is usually very thin in the Grebes and may even \ as stated
by Sundevall, occasionally disappear.
I find, however, in some notes left by Prof. Garrod that Colymbus
glacialis has a large semimembranosus " twice the size of semitendinosus." Its origin appears to bo a little peculiar
it arises from the
ilium and ischium near to the posterior end of the pelvis
The femora-caudal is a strong and well-developed muscle which has
the usual origin and ends by a narrow thin tendon of insertion.
The accessory femoro-caudal is a short fleshy muscle which is inserted in commou with the femoro-caudal (as shown in Plate XXXIX.
it appears as if inserted on to the tendon of the latter.
fig. 3)
The adductor muscles appeared to me to be comparatively small
in size
the lower of the two was largely tendinous.
The (jastrocnemius arises by three heads the outer head is a
large fleshy muscle arising by a thin and strong tendon from the
femur, and also by a few muscular fibres from the fascia covering the
leg, which has already been spoken of in connection with the biceps
the inner head is of equal size and arises from the cnemial crest of
tibia, from fascise covering the leg, from septum between itself and
the peroneus longus its tendon joins that of the outer head at the
tendo AchiUis.
The middle head is a very tiny muscle with a very
long tendon of insertion it unites with that of the inner head before
the latter joins the tendon of the outer head of the gastrocnemius.
There are two peronei muscles which have the usual relations
the tendon of the longus fuses with the tendon of the superficial
flexor of the third digit.
The ijeroneus brevis is a large muscle which forms a kind of
sheath round the tibialis anticus and the other muscles which
spring from the front of the leg its flat, rather broad tendon,
appears to be inserted on to the heel in the usual fashion.
The tibialis anticus has the usual two heads, one femoral, the
other tibial; its tendon just before its insertion into metatarsus
gives off a small branch to the fascia which covers over the tendon
of extensor communis.
According to Giebel's [6] notes upon the myology of Heliornis
surinaniensis, the pectoralis primus and secunclus agree with the
same muscles in Podica he mentions also the large " musculus
a7nbiens).
The peroneus longus has evidently the same
gracilis" {
The description of
relations, and is, as in Podica, a large muscle.
is

affinities of different genera,

;

;

;

;

;

;

:

;

;

;

;

;

=

'

Garrod. MS.

(In

rarlkcpf miiwr).
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a very short one, and occupies hardly one

§ 3. Alimentary Viscera.

The remarks that I am able to make under this head arc not
many, as the organs were not iu a very first-rate condition, being

much

softened and compacted together.

The right lobe of the liver is larger than the left, and there appears
be no c/all-bladder the intestines measure twenty-one inches.

to

;

Ccecu are present

and

arise

from the gut at a distance of about

two inches from the cloaca each caecum measures
possible one and a half inches in length.
These facts do not point in any particular direction

as nearly as

;

the absence
of a gall-bladder is certainly peculiar, but I should not like to be
very positive upon this point, considering the somewhat softened
condition of the viscera '.
One of the most important aspects of the alimcntarj' tract, viz.
the disposition of the convolutions of the intestine, has been already
investigated by Gadow, and a description appears in the most recent
fasciculus of his work on the Anatomy of Birds [5, p. 709 et stq.].
Dr. Gadow makes the following remarks
" The birds of the
first circle group themselves round the Grallse as the middle point.
Limicolae and llallidae can readily be derived from each other
they
have, however, sufficient differences in the general alimentary system
to allow them to be regarded as equivalent divisions of the Grallse.
To the RaUidaj belong the Alectoridcs or Crane-like forms, such as
Grus, Psophia, Bicholophus, Otis. Rhinoohetus unites in its alimentary system, particularly in the disposition of the intestine,
characters of the Eail, Limicoliue and Ibis-like birds
the relationship with these is, however, remote, and only the Ethiopian genus
Poclica shows striking resemblances to the New-Caledonian Rhinochetus.
It is not improbable that both, with the American genera
Heliornis and Eurypytja, diverged eai'ly from the common Rail-like
The Pygopodes (incl. Podicistock, and are now isolated forms."
pedidse and Colymbidaj) appear to be altogether different as regards
:

;

—

;

;

their intestinal convolutions.

§ 4. Syrinx.
This organ is illustrated in the accompanying drawing (p. 432,
there is nothing particularly remarkable about it.
fig. 1)
The
intrinsic muscles are attached to the first bronchial semirings
these
are very different from the tracheal rings in appearance they are
much bent (into a bow-shape, the convexity being anterior), thin,
and not ossified the last tracheal rings on the contrary are stout
and stiff, though apparently not ossified, and closely api^lied to each
There are 17 (16 on one side) bronchial semirings, between
other.
which are membranous intervals decreasing posteriorly. The bronchidesmus is complete. The syrinx of Poclica is in fact in every
way thoroughly typical.
;

;

;

;

•

Moreover Giebel

distinotly states that a gall-bladder

is

present in Podoa.
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The relationships of the bird from the point of view of the structure of the syrinx are somewhat doubtful.
It is, in any case, very different from that of Pcdicejjs, of which
I propose to give a more detailed description in another paper.
As to the Colymbida), I have in my possession a syrinx of Colymbus

sejytentriotialis

which agrees
Fig.

in all essentials

1.

Syrinx of Podica senegalcnsk, front view

Podica
rather

;

the only difference

is

with that of

;

nat. size.

that the bronchial semirings are

more numerous, and are hardly divided anteriorly by mem-

branous interspaces I do not mean to imply that they are fused,
but they are so close together as to leave only the merest chink
between adjacent rings.
The resemblance then of Podica senegalensis to Colymbus septentrionalis in respect of the syrinx is very close, but there are many
Rails which show an equally close resemblance to both, so that the
syrinx is unfortunately not very useful as a diagnostic character.
;

§ 5. Osteology.

Brandt [7, p. 199] remarks that Podoa and Podiceps agree closely
in the form of the skull, but that it is broader and more vaulted
posteriorly in Heliornis it is clear from his figures (pi. xii. figs. 1, 2,
:

3) that Heliornis offers no marked points of difference from Podim.
In another section of the same paper (p. 155), Brandt comments
upon certain points of resemblance between Podoa and the Steganopodes there is, however, no detailed comparison of the skeleton in
any of these types.
In spite of these alleged resemblances, Heliornis is placed with
Fulica into a separate Family (Podiceps being placed with Penguins
and Auks in another) of the six into which the Natatores are
;

divided.

Giebel [6J has described, without figures, but in a more thorough
fashion, the osteology (and to a certain extent the soft parts also)
of Heliornis surinamensis, comparing it with the Grebes on the one

hand, and with various genera of Bails (Fulica, GaUiinda, Porzana)
on the other.
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He does not, however, direct attention in the skull to all the
points which I refer to in the following brief enumeration of the
characters which distinguish the Grebe from the Kails.
In the Rails the maxillo-palatines are large, and are not concealed
by the underlying palatines when the skull is viewed from below '.
In the Grebe, the maxillo-palatines are very slight curved plates
of bone, which are almost entirely concealed by the underlying
palatines, only projecting very slightly on the inner side of these
bones.

In the Rails the cranial axis extends as far forward as (at least)
In the Grebes it does not
the middle of the maxillo-palatines.
reach the posterior margin of these bones.
Fie

Skull of Podica senegalcnsis, lateral view

;

nat. size.

In the Rails the temporal fossa is not bounded by very sharply
in the Grebes it is so marked, particularly in
Podiceps cornutus and P. cristatus ; in P. minor this character is less

marked ridges^;
obvious.

The temporal fossce themselves are
Grebes than in the Rails.

much more

extensive in the

The occipital conch/le in the Rails is round in the Grebes it is
decidedly kidney-shaped with the " hilum " above.
The forward process of the quadrate^ is more slender in the
Grebes than in the Rails.
The general outline of the skull from above appears also to be
very characteristic in these two groups. The hinder part of the
skull is rhomboidal in the Grebes, and squarish in the Rails ; this is
due to the peculiar development of the temporal fossae, which are
quite visible from above, while the jutting-out region of the skull
;

* In the shape of its maxillo-palatines, Fidica comes nearer to Podiceps
than
do either Ocydromits or Crex
they are curved and comparatively thin in
Fulica, instead of being inflated bulla as in the two latter genera.
- In Ocijdromus aiistralis this ridge is rather more marked than in Fulica,
Crex, and Aramides it is curious to note there is not any approximation here
;

;

to the Grebes through P. minor.
In the Rail it is the commencement of the
ridge which is best marked, in the Grebe the middle portion. Giebel has re-

marked that Podiceps minor is less of a typical Grebe than is, for example,
Podiceps cristatus; but he does not refer to this particular point.
^ Special attention has been lately directed to the quadrate as
furnishing
evidence of particular affinities in an interesting paper by Miss Walker (Studies
from the Mus. of Zool. Univ. Coll. Dundee, vol. i. no. 1).
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which forms the lower boundary of the fossae presents the appearance of independence, and the eye hardly takes it in in noting the
shape of the skull.
In all these points the skull of Podlca resembles that of the
Eails.

Fig. 3.

Skull of Podica senegcdensis, ventral view

;

nat. size.

The general appearance

of the skull of Podica is more like that
Aramides than of any other Rail with which I have been able to
compare it. But it differs from Aramides, and agrees with Fidica
and Ocydromus, in the comparatively short, outwardly aud backwards directed part of the lachrymal, and also in the slender ventrally-directed process which does not (as far as the ossified part at
any rate is concerned) reach the jugal.
There is rather a less marked contrast in diameter between the
anterior and posterior parts of the palatines than exists in the Rails
but this character by no means offers a link with the Grebes.
There is no advantage to be gained by comparing Podica with
Colymhus, for that bird shows the characters of Podiceps even
exaggerated, and has also a well-marked supraoccipital foramen and
grooves for nasal glands, which are wanting in the Eails and also
of

in Podiceps
*

meu

*.

outline of the foramen magnum shows where this supraoccipital fortihas coalesced with the foramen magnum.

The
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Judging from the figures given by Brandt and from Giebel's deno noteworthy points of difference between Podica
and Heliornis in the skull.
The sternum of Podica (fig. 4, p. 435), as far as Grebes, Rails, and
Divers are concerned, is decidedly peculiar.
Giebel has also noted
this with regard to Podoa.
In general shape it is perhaps as much like that of Eurypyga

scription, there are

Sternum of Podica
Co.,

Coraeoid;

cl.,

senegalensis, ventral

clavicle,

view

shown on left side)
shown from the side.

clavicle (only

;

;

nat. size.

xd., articulation of

any other bird with which it can be reasonably supposed
two lateral margins are more concave and the
processes extend for a short distance beyond the median
the sternum. The keel also is less developed in proportion.

helias as of

to be related, but its
lateral

part of

In this character

it

is

Rail-like, but in CoJymhus, as in other birds,
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the keel is not deep as ia many purely flying birds. Eurypyga has
a very deep keel to the sternum.
The clavicles have a large interclavicular piece which is prolonged
in front as well as behind.
Here, again, Podica appears to be peculiar, or rather to resemble
Ardea, which has also an anterior and posterior interclavicular
process.

Among the supposed near allies of Podica, Cohjmhus and Podiceps
have both a posterior interclavicular process only, which is present,
though extremely small, in Rails.
The pelvis of Podica is in some respects like that of many Eails
but in other particulars again it is Grebe- or Diver-like. The ilia in
front (see fig. 5, p. 437, and fig. 6, p. 438) do not reach up to the
;

top of the spines of the dorsal vertebrae each ilium also is deflected
away from the vertebral column and overlaps several ribs. In most
Rails that I have examined, the ilia completely cover the vertebrae,
being fused with the summit of their neural spines this is the case
;

;

In Trihonyx and
any rate with Ocydromus and Aramides.
Fidica the ilia do not completely cover up the dorsal vertebrae which
at

but in both these forms the ilia approach each other at
and are not deflected away from each other
In this particular the pelvis of Podica is
as they are in Podica.
decidedly Colymbine.

they overlap

;

their anterior extremity,

The general outline of the pelvis is as decidedly that of a Rail,
being wider behind than in front but in all the Rails which I
have examined the pelvic bones are perfectly free from the ischia,
though they do not extend very far behind the termination of the
;

latter.

In Podica there is in places a close union between the pubis and
ischium of each side, amounting to a synostosis, while the pnbic
bones themselves extend for about an inch in length beyond the
ischia, and are curved inwards towards each other.
As regards the non-fusion of the pubis and ischia, the Divers are
the Rails occupying an
at one extreme and Podica at the other
intermediate position so that, although Podica is in some respects
peculiar, it must be considered as coming nearer to the Rails than
the Grebes.
The backward extension of the pubes is, however, a
The ilia of
Grebe-like character, though it is after all rather slight.
Podica end posteriorly in a strong blunt point on each side, about
as long as the first two vertebrae, and there is no strong ridge, such
the hinder part of the pelvis is
as we meet with in the Rails
smoothed and rounded. Although there are differences here from
the Rails, it cannot be said that there are any marked resemblances
to the peculiar pelvis of the Diver and of the Grebe.
The anterior parts of the ilia together with the intervening
vertebras are narrower than the postacetabular portion of the pelvis
but the disproportion is certainly not so great as in most of the Rails
the long and narrow pelvis of Fidica ardesiaca, though it does not
approach in shape that of Podica, does so in the proportion of the
so also that of Aramides, with which
anterior and posterior regions

—

;

;

:

:
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the genus Podica has been already especially compared on account
of the skull characters. Three ribs are covered at their origin by the
ilia, which just fall short of the posterior margin of the next rib in
front.

In

Fiillca only

one rib

is

thus covered, the

pelvis being placed

Pelvis of Podica senegalensis, dorsal view; nat.

size.

In the Divers and Grebes there are two ribs thus
further back.
covered over by the ilia.
In Ocydromus australis the ilia completely cover the origin of one
pair of libs and nearly reach over another, so that there is no great
use to be

The

made

of this point.

pelvis of Heliornis

shows the same

peculiarities as that of

Podica the pubes are in the same way united with the ischia and prolonged beyond them the fused neural spines of the lumbar vertebrae
;

;

Proc. ZooL.

Soc— 1890,

No.

XXX.

30
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project freely as a vertical plate of bone between the two ilia. Giebel
states that there is a ridge running as far as the end of the pelvis
which marks the boundary between the postacetabular portion of
the ilium from the ischium on each side ; I have already contrasted

the pelvis oi Podica with that of the Rails by the absence in the former
well-marked ridge. In this particular therefore it appears
that the Neotropical Heliornis has diverged less from the Rail-pattern
of such a

than Podica has.
It is evident, however, from Giebel's description that Podoa offers
no veiy great differences from Podica, and that both these birds

present a very

much

pelvis to the Rails

closer resemblance in the characters of the
than they do to the Grebes or Divers.

Giebel thus describes the ribs in Heliornis
" Podoa possesses eight pairs of ribs, and of these the first and
second are false ribs, without uncinate processes, the following broad
and flat, all bound by quite flat sternocostalia with the breast-bone,
with slender uncinate processess, each reaching to the next rib,
except on the two last. These latter are covered at their articu:

lation

by the

pelvis."

I have attempted to construct from this description a formula to
compare with that of Heliornis, but I am not quite clear from the
description whether a free cervical rib is present and whether any of
But apart from this it is clear that Podoa
the last ribs are lumbar.
difiers considerably from Podica, chiefly in the fact that there are no
rudimentary floating ribs behind the last, which is attached to the
sternum.
The diff'erences indeed between Podica and Podoa in these
structures are (if the specimen studied by Giebel was not in any way
defective) if anything greater than the differences which distinguish
either genus from the Grebe or Coot.
The following table indicates some points of comparison, as to
the number of vertebrae, ribs, &e., between Podica and some other
birds

:
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me, can be gathered from the above

as it appears to

it is not distinctive!}' Ealline
Colymbiue. In Porzana and
hand,
distinctively
nor is it, on the other
Gallinula (Giebel) there is a fusion between a number of the dorsal

facts as to the relationship of Pof?ica

:

vertebrae.

The comcoid is

a stout bone the mesocoracoid process (Parker, 11)
continued into a long thin ridge, -which extends along nearly the
whole of the inner edge of the bone, gradually decreasing in depth.
This process is much larger than in any Rail which I have
examined, but not so large as in Psopliia (cf. P. Z. S. 1890, p. 336).
In the Grebes the process in question is obsolete or rudimentary.
The clavicle has been already partly described in connection with
the sternum ; it is attached above to the mesocoracoid process and to
In Heliornis the furcula is also firmly attached to the
the acromion.
carina sterni, but Giebel has omitted to mention anything about the
;

is

anterior and posterior interclavicular processes.

The

articulation of

the clavicle is a point upon which Fiirbringer lays some importance ;
it allies Podica with the Eails and not with the Divers, in which
birds the clavicle extends beyond the acromion.

The

EeliornitJiidce thus agree

characters

:

—

with the Rails in the following

the general structure of the skull.
the general form of the pelvis.
the pterylosis.
the presence of an expansor secondariorum and in the relation of the tendons of this muscle.
They agree with the Colymbidce in the following
(1) The insertion of the bice2JS slip on to the patagium instead
of on to the tendon of the patagicdis longus.
(2) In the characters of the latissimi dorsi.
(with
(3) In the muscle-formula of the leg, which is
Oolymbus, not with Podiceps).
The HeliornitMdce appear to be peculiar in the following charac-

In
In
(3) In
(4) In
(1)

(2)

:

ABX+

ters

:

The absence of an aftershaft.
The form of the sternum.
The shape and relations of the

(1)
(2)

interclavicular '.
(3)
(4) In the fusion of the pubes with the ischia and the absence of
lateral postacetabular ridges.
(5) In the arrangement of the intestinal coils.
(6) In the form of the biceps cruris.
It will be evident therefore, from a glance at the above statement,

that the Hellornitliida' have more characters peculiar to themselves
than characters which ally them with cither the Ralline or Colymbine
birds and these characters appear to me to be not merely numerous
but also for the most part important ones nor are they confined
;

:

'

I

do

liut ciu])liasize

ticulars to other

the resemblances whicli tliey

groups of

birds.

show

in this or otlier par-
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to oue organ or system, but are manifested in the entire structure

bones, muscles, and viscera.
It appears to me, therefore, to be necessary to strongly emphasize
the justice of regarding the Heliormtliidm as a distinct and wellmarked family. The following is a brief definition of that family
:

Characters of the Family Heliornithidte.

Schizognathous holorhinal birds with 18 rectrices, moderately
long

caeca, a tufted oil-gland,

no aftershaft

notched sternum and low carina

;

with an elongated one-

;

clavicles

with an anterior and

posterior interclavicular process, the latter firmly attached to the

carina sterni

;

the skull without basipterygoid processes, occipital

foramina and supraorbital furrows, and without greatly developed
temporal

fossae.

Biceps slip ending freely on patagial

expansor secundariorum

weU

membrane

;

developed; in the hind limb ambiens,

femoro-caudal, accessory femoro-caudal,
accessory semitendinosus absent

;

semitendinosus present,

relations of biceps cruris peculiar.

Muscular formula of leg ABX-|-.
Affinities of the Heliomithidae.

It is curious to notice that the osteological characters

shown by

and those

the muscles are almost in antagonism.

Judged entirely by its myology, Podica would be referred to the
Pygopodes, though it would doubtless be regarded as an aberrant
member of that group \
If only osteology were taken into consideration, then Podica would
be as unhesitatingly assigned to the Rails, though the characters
afforded by the sternum would necessitate its separation as a very
distinct genus from the other Rail-like birds.
"Which set of characters are we to be guided by in attempting to
settle the systematic position of the Heliornithidce ?
It is hardly necessary to emphasize the fact that in deducing
affinities one character is not as good as another
adaptive characters
must clearly be set aside when they are not in harmony with
structural characters showing no evident relation to the mode of life
of the bird.
I should be inclined therefore, in the first place, to discount very
liberally the skull characters, as least some of them.
The strongly developed temporal fossee with the ridges on either
side of them distinguish the Grebes from the Rallidce.
But we find
exactly the same extraordinaril)' developed fossae in the Ardeidce and
in Plotus and Phalacrocorax.
These birds, like the Grebes, use their
neck and heads greatly and have ijowerful muscles which are inserted
;

This makes me think that Mr. Forbes must have dissected Podica or Pocloa;
otherwise, if he had only published accounts to go upon, or had only examined
the osteological structure, he would hardly have definitely placed it in tlie same
group with the Divers and Grebes, as he did at the close of his career [12]'^
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is

smooth down

3,

Perhaps also the comparatively great length of the

into these fosste.
basis cranii

[JuUC

11' you
associated with this muscular development.
the skull of a Grebe and pare away the strongly

developed ridges, the result is not very unlike the skull of a Kail.
There are not any other really marked differences between the skulls.
Fiirbringer [4, p. 1029 et seq^] lays no weight upon the systematic
value of these characters he does not refer to them in his digest
of the important cranial characters.
With regard to the other characters which the skeleton exhibits,
it is true that no resemblance is shown to the Divers and Grebes.
On the other hand, its resemblance to the Rails which has been so
insisted upon by Giebel is in my opinion less striking than its
;

from the same group of birds.
Turning to the muscular anatomy, we have a mixture of Colymbine
and Ralline characters with a decided element that is peculiar to
On the whole, if it were necessary to associate
the Heliornithidce.
Podica definitely with either of the two groups to which it
shows affinity, I should feel obliged to regard it as belonging to the
differences

Colymbidse.
Taking everything into consideration, it seems that the Heliornithidce form a distinct familj- which has traversed for a certain
distance the branch leading from the Rails to the Colymbidte and
has then diverged rather widely in a direction of its own.
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EXPLANATION OF PLATE XXXIX.
Mj'ology of
Fig.

Podka

senegalensis.

L

Patagial muscles.
T.p, tensor patagii
£«.«, biceps slip; .Sz, biceps;
Hu, tendon attaching tensor patagii to humerus.
2. Muscles of thigh, outer view.
Bi, Biceps; 1, 2, 3, its three iusertions;
t.f, tensor fascia, cut and reflected.
y, gastrocnemius
Amb, umbiens; afc, accessory femoro3. iluscles of tliigh, inner aspect.
caudal; st, semitendinosus; f.c, femoro-caudal sm, semimembranosus.
3 a. Insertion of semitendinosus {st.) and semimembranosus (sm.).
4. Some of the muscles of the shoulder-girdle.
Anr, Aucon.ieus longus
Anc', its tendinous slip to humerus; <S'c, scapula; LD^,LD-, two
latissimi dorsi
D, deltoid
Tr, triceps
Hu, humeral head of anco;

;

;

;

;

;

Dseus.
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By Oldfield

1890.]

XL.)

The Mammals now described were collected partly on Dr. Emin's
return march from his Equatorial Province, and partly by himself
or by friends of his during his stay at Bagamoyo.
The former, like
the magnificent collection sent over in 1887 ', were presented by
him direct to the Natural History Museum, and the latter were
given to the Zoological Society, whose Council have in their turn
passed them on to the Museum for comparison and preservation.
After the coUectious described in the previous papers were dispatched in 1887, Dr. Emin continued to investigate the fauna of
the region of the great lakes, and it speaks volumes for his energy
and enthusiasm that after all the collections then made had most
unfortunately been lost, he should, nevertheless, have perseveringly
continued to coUect all the way down during the painful march
from Equatoria to Bagamoyo, and should, under such diflSculties,
have been able to obtain so many valuable specimens as are here
described.
Later, while at Bagamoyo, he exercised his influence
among his friends, and the specimens recorded as from Monda, in
the Nguru Mountains, and from Mandera, a place equidistant from
Saadani and Bagamoyo, about '2b miles from the coast, were obtained
for him in this way.
Those from the latter locality were collected
by Lieut. Langheld, to whose friendly exertions we owe some of the
most interesting specimens obtained.
Every skin collected during the march has been most carefully
labelled by Emin himself, many of the particulars so recorded being
'

See P. Z.

S.

1888, p. 3.
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of the utmost value, and increasing very considerably the interest
of the specimens.

Anxheopopithecus teoglodttes, Gm.

1.

" Skull of a full-grown Chimpanzee shot by me in Mssougua, shores of Albert Lake, the first specimen ever obtained in
these regions."
E.
h. 5
Skull without mandible.
No exact locality.
Specimen a is an unusually fine male skull, measuring 198 millim.
from occiput to gnathion, and 138 in its greatest bi-zygomatic

S

a.

•

—

.

breadth.

There appears to be no essential difference between it and
ordinary West-African Chimpanzee's skulls ; and in regard to " Troglodytes scJiiveinfurtJii " and " T. niger var marungensis," I can
only repeat my opinion of 1888 \ namely, that the evidence is as
yet too meagre for their proper distinction.

Heepestes galeea, Erxl.

2.

Monda, Nguru Mountains.
remarkably handsome specimen, strongly influenced by erythrism, many of the hairs, especially those on the belly, being
wholly or partly of a brilliant rufous colour.
.

c?

A

Helogale paevtjla unbulata,

3.
a.

2

b.

cf.

.

Usambiro,

Victoria Nyanza.
1/9/89.
22/11/89.
Native names (a) " Ndjororo " and (6) " Viguiri."
flocks of from 6 to 10 individuals, running about
S.

TJsagara.

" Iride fusca.

Common

Peters.

in little

the fields."— E.

Although, on the whole, I
as to the specific identity

am

disposed to agree with Dr. Jentink^
and H. undulata,

of II. j^cirvula, Sund.,

Peters, yet the difference in the colour of typical examples of each
is

such as to render

it

advisable to consider the tAvo as representing
a southern semi-tropical, and a northern

different geographical races

—

tropical one respectively.

Dr. Emin's observation as to the gregarious habits of the species
of remarkable interest, and is, I believe, the first observation of
the sort made about any member of the family.
is

4.

Ehynchocton

petbbsi, Socage.

Handera.

Coll. Langheld.
3/90.
the third specimen of this rare species that has
been received by the Museum.
The first was obtained on the
island of Zanzibar by Sir John Kirk in 1884; and a second one, a
fine male in spirit, in the Eabai Hills, Mombasa, by the Rev. W. E.
Taylor in 1886. All the three agree precisely with the original
description given by Prof, du Bocage ^, of which an abstract was
published by Dr. Giinther in his monograph of the genus ''.
a.

The present

is

'

P. Z. S. 1888, p. 5.

2

Notes Leyd. Mus.

xi. p.

31 (1888).

3

J. Sci. Lisb. vii. p.

^

P. Z.

S.

159 (1880).

1881, p. 164.
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Petbodkomus teteabactylus, Peters.
Mandera.

Coll. by Lieut. Langheld.
worthy of note that there is a very considerable
difference in size between the sexes, a difference so groat as at first,
with only unsexed specimens for examination, to make one suspect
specific distinctness.
Thus a male skull in the Museum collection
measures 50 millim. in basal length, whilst that of a fully adult

a-c.

In

3/90.

this species it is

female

is

only 45.

Specimen c has its milk-dentition still in place, and a figure of it
may be of use. Its interest, however, lies, not in the mere form of the
milk-teeth, but in their proving that all the usually received dental

cOc= €£;

**^ C3E>!^
Milk-dentition of Petrodromus tetradactylus.
Side and top view of upper and lower teeth.

members of the family are wrong in one important
So far as I know, without exception, every author has
considered that the MacroscelicUdce have three premolars, and three
molars above and below, except Macroscelides brachyrhynchus and
M. fuscus, which have four molars below. This last fact might
have aroused a suspicion of what is really the case, as proved by the
milk-dentition, namely, that in all the members of the family there
formulae of the
essential.

are four premolars, the last three changing, as is usual, and only
two molars in the ordinary forms, the above-mentioned two species

having three below.
This is rather a remarkable example of the many mistakes which
occur owing to naturalists homologizing teeth from their form alone,
for in this case, what is now proved to be P.^ is in its shape
absolutely molariform, so that it has hitherto always been taken to
be M.\
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In Rhynchocyon and Macroscelides other specimens in the Museum
show the same fact equallj' clearly and decisively.
The revised formulae for the three genera will therefore be
:

Rhynchocyon

I.

:

Petrodromus'.
Macroscelides

6.

I.

:

"^f^^C.

\^^,

I.

C. j

^^, C.

,

i

,

[^^, M. i^° X 2=34 or 36.
P. 1^*, M. ii|^ x 2 = 40.
P. i^*, M. ^^^^^ x 2 =40 or 42.
|

,

P.

Macroscelides kttpescens, Peters

(?).

Usambiro.

$.

a.

1/9/89.
" Iride nigerrima.
This single specimen found amongst the high
dry grasses. Runs like a Gerbille. IS'ative name Gosso'." E.
This beautiful little Elephant-Shrew appears to agree in all essen-

—

'

tial characters with Peters's M. rufescens, although it is considerably
paler and less rufesceut in colour than some of the original specimens of that species now in the Museum. Its colour is in fact
more like that shown on the plate of " 21. revoili," Huet \ a form

which

will,

I suspect, be found to be specifically identical with the

earlier described
7.

M.

rufescens.

Epomophokus minor, Dobs.

Kiriamo.
16/5/89.
(S.
b-d. c? 2
Bagamoyo. 20/2/90.
" Iride pallide umbrina.
10 to 20 individuals together on cocoapalms, inside the town of Bagamoyo."
E.
a.

•

—

8.

Epomophorus

pxtsillus, Pet.

Kiriamo. 14/5/89.
(S
" Iride pallide umbrina.''

a.

9.

.

Nyctinomus

ptjmiltjs,

Cretzschm.

9- Usambiro. 9/9/89.
Bagamoyo. 24/l/90'.
" Iride fusca.
Frequent among the

a, b.
c.

(S

cJ.

tunke.'
10.

rocks.

Native

name Ka'

"—E.

Anomalttrus OKiENTALis, Pcters.

Monda, Nguru Mountains.
The present is only the second specimen
a.

of this interesting species
that has been obtained, the type in the British Museum having
remained unique up to the present time. As that type was bought
from negroes in the streets of Zanzibar by Fischer, Dr. Emin's
example is the first that shows where the species reaUy occurs wild.

A. orientcdis is unquestionably very closely allied to the first
described species of the genus, A. fraseri, Waterh., a native of
Fernando Po.
'

Kevoil's

'

Fauna

et

Flore des Pays-^oinalis,'

pi. 1 (1882).
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11. SCITTETJS PALLIATTT8, Peters.
a, b,

c.

Monda, Nguru Mountains.

12. SciTJRus RTjEOBBACHiATTTs,

Waterh.

2- Buguera. 29/3/89.
" Iride fusco-umbrina. Common in the thick forest on the
sides,"—E.
a.

13. SciTTEUs PTEEHOPxrs AifEEYTHETJs, subsp. nov.

Buguera.
Buguera.

hill-

(Plate XL.)

Tj/pe of variety.

14/3/89.
31/3/89.
" Tride fusca.
On trees near watercourses." E.
For differential characters see below.
Head and bodj' 185
Dimensions of a, an adult male in skin
millim. ; tail, without terminal hairs 167, with hairs 196 hind foot,
a.

c?

b.

2-

•

:

—
—

;

without claws, 40.

The numerous and well-defined colour-variations found in Sciurus
pyrrliopus, and commented on by Dr. Jentink in his admirable
monograph of the African Squirrils ', have always appeared to me
somewhat more than the merely individual value assigned
to them by that author, and on laying out the Museum series of the
species, 20 in number, I find that the variations are so strictly
to be of

geographical in their occurrence that they deserve recognition by

name.

The following

would propose to
which distinguish them
characters of the whole are given

are the geographical races that I

recognize, with short notes on the characters

from one another.

The

in Dr. Jeutink's paper

specific

:

A. S, pyrrhopus leucostigma,

Temm.

along sides, on cheeks, flanks, and outer
sides of limbs.
Pale lateral line shown up by the darkening of the
hairs just external to it, the latter forming in some specimens a
distinct blackish line.
Belly pure white.
Hah. Region north and west of the Bight of Biafra.

Rufous extending

all

B. S. pyrrhopus erythrogenys, Waterh.

Eufous duU, confined to cheeks, none on flanks or hmbs.
darker line on sides. Belly white.
Hob. Island of Fernando Po.

No

C. S. pyrrhopus typicus, F. Cuv.
Rufous very brilliant, present on face and cheeks, fore and hind
limbs, not on flanks.
Belly white, often washed with rufous.
Hab. Gaboon and eastward through the great Congo Forest to
Monbuttu, Central Africa^.

Notes Leyd. Mus. iv. p. 1 (1882).
The type of this form was said to have come from Fernando Po, but as it
had been kept alive as a pet, it may easily have been taken to the island by
All of the five
natives before it came into the hands of the French naturalists.
Fernando Po specimens in the British Museum are of the erythrogenys variety.
1

^
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D. S. piirrhopus aiun/t/irus, subsp. noT.

Xo rufous present on head, body, or limbs. Pale lateral lines
very indistinct, not shown up by darker external lines. Belly grey,
washed with pale orange the hairs slat}" grey basally, and orange
diitally. none of them pure white.
Hab. Lake-region, S. of Albert Xyanza,
:

The present is a still further eastward extension of the known
range of this species, which had never been recorded out of "West
Africa until Dr. Emin sent home the two specimens of the typical
race from Monbuttu, referred to in the previous paper on his
Mammals \
14. SciTBrs cosGicrs, Kuhl.

S.

a.

Xative

GEKBiurs,

15.

24 11,89.

ilrogoro. Usagara.

" Iride fusca.

Young.
Too young

name Kifruma.'
'

—E.

sp. inc.

Mugombia, fgogo.

a.

"

2/11/S9.

for determination.

16. GEBBiLLrs Nisrs, Blanf. (?).

a.b. S'
Ussougo. 3/10/89.
" Iride fusca.
Xative name ' Xkosso.'"— E.

am unable

I

to distinguish these specimens

Museum

from some Abyssinian

obtained by Mr. Blanford
himself at Zoulla but it is possible that spirit-specimens would show
differences not discernible in the dried skins, and, considering the
great difference in locality, it would be wiser to accept the deterindividuals in the

collection,

:

mination with some doubt.

The species was originally described from Persia, but the Zoulla
specimens are unquestionably identical with the types, now in the

Museum.
[Mrs EATxrs,
a.

Bagamoyo.]

Mrs

17.
a.

(IsoKTs) DOESALis, Smith.

Monda, Xguru Mountains.

Mrs

18.
a.

L.

S

.

(Isosrrs) ABTssEacrs, Eiipp.

Gombe, Ikungu.

19. Mtoscaiops

-

18/10/89,

AEGESTio-ctJTEBErs, Pctcrs

(?).

Mandera. 3/90. CoU. Langheld.
with the greatest hesitation that I place these two specimens
under one heading. Externally, no one would doubt but that they
a, b.
It is

P. Z. S. 1888. p. 9.
noT.
Hdiophobius, Peters, 1*46, ncc Boisduval, Index Meth., Lepidopt. p. 09 (1829).
1

=^

Som.
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were simply adult and young o£ the same animal.

But in their skulls,
as in other cases in the present family, the age characters are so slight
and doubtful that one would at first sight say that the skull of h
was that uf an adult animal ; and therefore that it could not possibly
be of the same species as the very much larger one of a. Purthermore, h agrees in every respect, external and cranial (except that
it has not the white frontal spot), with the tj-pe of Geonjchus
albifrons, Gray, in the British Museum ; and, on the other hand,
a agrees in its skuU and dentition with that of G. 'pallidum, Gr.,
which is unquestionably synonymous with Peters 's IJdiojihobius
aiv/enteo-cinereus.
The colour of 6r. pallidus, and, so far as can be
judged from the figure and description, that of H. argenteo-cinereus,
is very much paler than either of Emin's specimens, and this by
itself makes it doubtful whether the latter are certainly of the same
species.
Without further material, however, it would not be safe to
separate them on account of their colour alone.

But the difiSculty arises owing to the number of the teeth. In
Peters's examples, in the type of G. j^allidus, and in a of the present
collection there are either five or six cheek-teeth, as in typical
Myoscalops, while in the G. albifrons and in b there are only three
But the peculiar structure of the posterior
same in both, as also are the proportions
of the digits
and I am therefore induced for the present to look upon
the two smaU specimens as merely younger examples of M. argenteocinereus, and to suppose that as they got older they would have
developed more and more of their posterior molars.
The peculiar way in which the teeth of Myosmhps succeed each
other behind up to a total of six renders the true homologies of the
four cheek-teeth of Georychus a little doubtful, and instead of there
being three molars and one premolar as is ordinarily supposed, it
seems possible that there are really three premolars and one molar,
the two molars suppressed being those that only come up in extreme
or four, as in Georychus.

palatal region is quite the
;

old age in the allied genus Myoscalops.
Finally, should the difference in colour already referred to prove
of specific value, the type of " G. paUidus " would fall under

M.
M.

aryenteo-cimreus, while the dark-coloured species would stand as
albifrons, to which both of Emin's specimens would then be

referable.

20. Atjlacodus swrNDERNiANTTS,
a.

Temm.

Monda, J^guru Mountains.

21. Pbocavia bocagei. Gray.

$, Usambiro. 3/9/89.
" Iride fusco-umbrina.
Pound on the rocky hills round Usambiro.

a.

Native name Pembe.' "— E.
This is a very considerable extension of the known range of
P. bocagei
but Dr. Emin's specimen agrees on the whole so fairly
well with the Angolan examples in the Museum that I do not at
'

;

present feel justified in separating

it specifically.
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22. ScopoPHOETTs, sp. inc.
a.

Skin without

23.

label, too

young

for determination.

Manis TEMMiNCKii, Smuts.

a. Mandera.
Collected by Lieut. Langbeld.
3/90.
This specimen appears to have an unusually long tail, but as some
of the terminal caudal scales have been lost, the exact extent of the
variation cannot be recorded.
I

4.

Descriptions of two

Arges.

new Species of the Siluroid Genus
By G. A. Boulenger.

[Eeceived

May

28, 1890.]

(Plate XLI.)

Leaving aside the two or three species in which a spine is present
between the rayed dorsal fin and the caudal, whether exposed and
supporting the small adipose fin or partly embedded in the skin, and
for which the name Stygogenes, Giinther, may be retained, I find,
upon examination of the material in the British Museum and after
perusal of Dr. Steindachner's descriptions, that as many as six species
of the genus Arges are entitled to distinction.
They may be easily
identified

by means of the following synopsis

:

A. First ventral raj about as long as its distance from
the posterior extremity of the anal laid against the
tail, reaching or nearly reaching the anus.
a. Barbel half the length of the head.
Eye equally distant from posterior nostril and
upper border of gill-opening outer pectoral
ray reaching but a little beyond the base of the
1. prenadilla, C. & V.
outer ventral ray
Eye nearer the upper border of the gill-opening
than to the posterior nostril outer pectoral
ray reaching nearly the extremity of the outer
'
ventral ray
2. longifilis, Stdr.
b. Barbel one third or one fourth the length of the
head eye nearer the upper border of the gill&Y.
opening than to the posterior nostril
3. sabalo,
B. First ventral ray exactly as long as its distance from
the anal anal opening nearly equally distant from
the extremity of tlie ventral and tlie origin of the
anal, or a little nearer the former.
a. Barbel half the length of the head.
Eye equally distant from posterior nostril and
upper border uf giU-opeuing outer pectoral
ray not reacliing the middle of the outer
4. whi/mperi, sp. n.
ventral ray
Eye nearer the upper border of the gill-opening
than to the posterior nostril outer pectoral
ray reaching beyond the middle of the outer
ventral ray
5. taczanowskii, sp. n.
eye
h. Barbel one third the length of the head
nearer the upper border of the gill-opening than
6. peruamu, Stdr.
to the posterior nostril
;

;

;

C

;

;

;

;
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A. longijilis, sabalo, taczanowsMi, and periianus inhabit the Andes
of Peru, A. prenadilla and ivhymperi the Andes of Ecuador.
I had
originally confounded the two latter species, when Mr. Whymper
submitted to me his specimens for identificatiou some years since,
but a renewed examination has convinced me that there are at least
three kinds of " Prenadillas "" in Ecuador, instead of one as believed

by Putnam.

Arges taczanowskit,
Arges
p.

sp. n.

(Plate

XLI.

sabalo, part., Steindaehn. Sitzungsb.

fig. 1.)

Ak. Wien,

Ixxii.

1876,

598.

D. 1/6.

Head

A. 1/6.

P. 1/11.

V. 1/4.

broad as long, one fourth of the total length (without
Eyes very small, about one third the width of the interocular space, midway between the anterior nostril and the posterior
border of the head, much nearer the upper extremity of the gill-cleft
than to the posterior nostril
nostrils much nearer the end of the
snout than to the eyes. Three rows of teeth in the prsemaxillary,
mostly unicuspid, the outer row comprising about twenty teeth;
mandibular teeth of the outer row larger and deeply notched.
Labial lobes large and graulate all over
the cleft of the mouth
measures one half the width of the buccal disk
barbels measuring
as

caudal).

;

;

;

half the length of the head.
Adipose fin one third of the total
length (without caudal), very low and extending to the caudal.
The origin of the first dorsal is one third nearer the end of the snout
than the base of the caiidal ; the first ray is somewhat prolonged
and its length equals the distance from the posterior nostril to the
posterior extremity of the head.
First pectoral ray prolonged, as
long as the head, extending as far as halfway between the head and

the anal, but not so far as the extremity of the ventrals. The latter
fins originate slightly in advance of the dorsal, and measure exactly
one half the distance between the base of their first ray (which is
much thickened but scarcely prolonged) and the anal. Anal opening
a little nearer the extremity of the ventrals than the origin of the
First anal ray three fourths the length of the ventral, halfanal.
way between the extremity of the pectoral and the caudal. The
caudal fin is injured in the unique specimen examined.
Yellowish,
above closely marbled with pale purpUsh brown.
Total length (without caudal) 72 mUlim. ; length of head 18
width of head 18; depth of body (above base of ventrals) 12.
A single specimen, from Amable Maria, Peruvian Andes, is in the
It was obtained by exchange from the "Warsaw
British Museum.

Museum,

in

memory

of

whose regretted Curator the

species is

named.

Arges whympeei,

sp. n.

D. 1/6.

Head

A. 1/6.

as broad as long,

excluded).

(Plate

XLI.

fig.

P. 1/10,

2.)

V. 1/4.

4| to 5 times in the total length (caudal
Eyes very small, about one fourth the width of the
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interocular space, midway between the posterior nostril and the
upper extremity of the gill-cleft ; posterior nostril midway between

the end of the snout and the eye.
Five rows of teeth in the praemaxillary, nearly all bicuspid, the outer row comprising about
twenty teeth ; mandibular teeth scarcely larger than prsemaxillaries,
bicuspid.
Labial lobes large and covered with granular papillse
the cleft of the mouth measures three fifths the width of the buccal
disk ; barbels measuring half the length of the head.
Adipose fin
quite indistinct.
The origin of the first dorsal is nearly twice as far
from the caudal as from the end of the snout its first ray is scarcely
prolonged, measuring a little less than the distance between the
posterior nostril and the posterior extremity of the head.
Pirst
pectoral ray little prolonged, a little shorter than the head, measuring about one third of the distance between its base and the aual,
and not extending to the middle of the outer ventral ray. Ventral
fins originating sUghtly in advance of the dorsal
the outer ray
much thickened and a little prolonged, measuring half the distance
between its base and the anal. Anal opening equally distant from
the extremity of the veutrals and the origin of the aual. First anal
ray two thirds the length of the ventral, halfway between the extremity of the ventral and the caudal.
Caudal fin cresceuticaUy
notched, with the outer rajs a little produced and a httle shorter
than the head. Olive-brown above, closely spotted with darker.
Total length 89 millim., without caudal 75 ; length of head 16 ;
width of head 16 ; depth of body (above base of ventrals) 12.
Specimens were obtained in the Andes of Ecuador (Milligalli) by
;

;

Mr. Edward Whymper.

5.

On some new

Species of Fishes from Madeira.

By James Yate Johnson, C.M.Z.S.
[Keceived June

3,

1890.]

Family Seeeanid.s!.
1.

Anthias mundulus,
B. 6.

D. 10/16.

sp, n.

V. 1/5,

A. 3/7.

Lat.line37.

Oblong compressed
the height being to the length without the
caudal as 1 to 3^.
Body, head, and cheeks scaly. Scales of moderate size, the exposed edge finely pectinate.
Head compared with length without the caudal as 1 to 3. Eyes
round, large, scarcely more than half a diameter from the snout
and less than a diameter apart they do not take part in the proDiameter of eye to length of head as 1 to 3. Snout short,
file.
obtuse, upper jaw protrusile
rictus very oblique, not reaching to
orbit.
Upper border oi month formed entirely of the premaxillary
maxiUary much dilated posteriorly, its scales not larger than those
;

;

;

;
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its posterior extremity uot reaching quite so far as the
from the middle of the e}'e.
In the upper jaw there is a narrow band of minute curved teeth
with two larger conical teeth at the front of the lower jaw a similar band of teeth with four conical ones, and at the sides behind a
single series of teeth.
Minute teeth on the vomer and palatines ;
none on the tongue. The opercular pieces are clothed with scales.
There is a spine near the upper angle of the opercle and another
spine a little lower down.
Lower still are a few serratures. The
vertical border of the preopercle is strongly serrate, and there is a
spine at the angle with a smaller spine a little beyond.
The rest
of the lower edge is entire.
^Ul the spines are directed backwards.
The dorsal fin begins over the root of the pectorals and extends
The first and second spines are
a little beyond the end of the anal.
short, the third and fourth are equal iu length and have skinny
tags at their tops.
The soft portion of the fin is higher than the

of the head,
vertical

;

spinous portion ; the last ra}s reach to the base of the caudal.
The jiectorals are not quite so long as the ventrals, and they reach
back to the beginning of the anal, or to the end of the spinous portion of the dorsal ; their bases are scaly.
The ventrals are inserted
under the root of the pectorals and reach back a little beyond the
commencement of the anal.
The second soft ray is elongate and
filiform.
The anal begins a little behind the middle of the base
The first spine is short, the second stout and the
of the dorsal.
longest of the three.
The soft portion of the fin is higher than the
second spine, but the last rays do not reach nearly so far as the
The caudal is deeply furcate and has some of
base of the caudal.
the exterior rays elongate and filiform.
The membrane between
the rays is scaly as in Callanthias.
The lateral line has 37 scales ; it rises from the edge of the gillcover, runs high up on the side following the curve of the back,
descends rapidly under the end of the base of the dorsal, and passes
along the middle of the tail to the base of the caudal.
The colour of all the specimens had faded to a pale brown ; but
faint traces of pink or red were visible in parts, and there seemed
to have been twelve or more narrow transverse bands on the sides,
alternating with paler bands.
This fish much confuses the distinction between the genera AnWith the only known member of the latter
tJiias and Callanthias.
genus it agrees in having only six brauchiostegal rays, in possessing
much the same external form, and in having the angles of the caudal
fin prolonged into filaments.
It would therefore appear that the
difference between the two genera is reduced to the serrature of the
border of the preopercle, which is present in Anthias and not in
Callanthias, a trifling artificial distinction.
The first specimen that came under my notice was found dead and
dry by myself, in a cavity amongst a mass of Ostrea and Chama
shells brought up from deep water.
Afterwards four specimens were
taken by the officers of the ' Britannia ' whilst engaged in repairing
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the Brazilian Submarine Company's cable in Funchal bay, two of
which are now in the British Museum.
millim.

Length of fish without caudal
Height at the shoulder
Head, length 16 thickness nearly

48
14
8

;

5-5

Eye, diameter
Dorsal fin, length of base
Pectorals, length 1 4 ;
Ventrals, length
Anal, length of base

Caudal, length

26
distance of root from snout 17
15
11
19

Family
2.

Ist

SCOPELUS lANGERHANSI,

Scopelid-s;.

Sp. n.

2nd D. rudimentary. P.
B. M. 5 ?

D. 12.

Compressed, elongate

;

ca. 14.

V.

A. ca.24.

8.

height to length without caudal fin 1 to

Colour blackish, with numerous small silvery spots two longitudinal rows of about 8 each on the belly; a row more widely
separated halfway between the median line of the belly and the
lateral line
a few just below the lateral line and a close row of
:

;

about 20 at each side of the anal fin up to the base of the caudal.
Head large compared with length of fish without caudal as 1 to
Profile quadratic
snout very short, about half the diameter of
3f
the eye, which is round and large, being nearly 11 mm. in diameter or
about one third the length of the head. It is surrounded by a thin
bony crest, which is more prominent above. The space between the
eyes is concave, and at the fore part of it there is a thin bony crest
along the snout.
The inside of the mouth and gill-covers is black.
The rictus reaches to about the vertical of the posterior part of the
orbit.
The upper border of the mouth is formed entirely of the
premaxillaries.
Both premaxillary and maxiUary are dilated pos;

.

;

teriorly.

Minute teeth in narrow brush-like bands are found in both jaws
and on the palatines the innermost teeth are rather larger. There
are also teeth on the vomer, and the cntopterygoids are roughened
;

with

asperities.

The

tonr/ueis of peculiar form, being boat-shaped, hollowed at the
middle, with a small tip.
The gill-covers are scaly ; the fore edge
of the preopercle is turned up so as to form a thin vertical crest,

which

is continued nearly up to the angle of the mouth.
The inner
edges of the mandibular pieces are also turned up into crests.
The first dorsal fin commences over the root of the pectorals and
much in advance of the root of the ventrals ; its base is onlj' 1 6 mm.
long ; it does not extend quite so far as the end of the anal. As
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the fin was mutilated, further account of it caunot be given.
The
rudimentar}- second dorsal is placed a little in advance of the
posterior end of the base of the anal, and about 16 mm. from the
base of the caudal.
The long narrow pectorals are inserted near
the edge of the opercle and extend back much beyond the base of
the ventrals, reaching almost as far as their tips, but not quite so far
as the vertical from the posterior end of the base of the dorsal.
Compared with the length of the fish without the caudal, they are
as 1 to 4|-.
The abdominal ventrals were mutilated in the specimen ; but the more perfect one was 15 mm. in length they are
inserted about 13 mm. behind the root of the pectorals.
The anal
begins a little behind the posterior end of the base of the first
dorsal its base has a length of 2-5 mm.
What remained of the
furcate caudal had a length of 19 mm.
There were no spines on
any part of the fish.
The scales had been nearly all removed ; the few remaining were
;

;

and thin. The lateral line commences at the upper angle of
the opercle and falls rapidly on the side of the body untU it reaches
cycloid

fkopelus langerhansi.
Scales of lateral line, enlarged.

the middle of the base of the first
middle of the height to the base of
body, in the neighbourhood of the
of the lateral line were left to show

dorsal, thence it runs along the
the caudal.
On one side of the
rudimentary dorsal, three scales
that these scales were very large,
transversely elliptical and imbricated.
They were 6 mm. wide, or
about half as wide as the tail at that part.
The single specimen of this fish that has occurred was obtained
from a fisherman b}^ my friend the late Prof. Dr. Langerhans, and
was sent by him to the Museum of Natural History at Berlin under
the name of Ah/sia loricata, Lowe.
But from that fish (which Dr.
Giinther believes to be Scopelus coccoi) the fish here described
differs in many important respects.
On comparing the above description with Mr. Lowe's description of Alysia, the following differences (along with others) will be found to exist
1. In this fish
the pectoral fins extend much beyond the roots of the ventrals
in
Ahjski the ventral fins are inserted under the tips of the pectorals.
2. The ventrals have 8 rays ; in Alysia 6.
3. The first dorsal fin
begins over the root of the pectorals ; in Alysia that fin is placed
over the space between the ventrals and the anal. 4. The caudal fin
is very small in Alysia, whilst here it is longer than the height of
5. In Alysia there are spines on the tail both above and
the fish.
below ; here there are no spines. 6. In Alysia there is a single
:

—

;
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row of silvery spots aloug the ventral Hue; here there are several
rows of silvery spots on the sides.
inillim.

Length without caudal
110
Height at root of pectorals ....
20
Thickness at root of pectorals
12
Head, length
31
Premaxillary, leugth
17
Pectoral fin, length
25
.

3.

SCOPELUS SCHMITZI,
B.

M.

6.

.

sp. n.

2nd D. rudimentary.

1st D. 12.

V.

7.

A. 14.

Oblong, compressed ; height to length without caudal as 1 to 4^.
Blackish, reflecting steel-blue from the sides and gill-covers ; a row
of small spots behind the vent near the ventral line on each side,

a few before the vent, and a few irregularly scattered at the sides
of the body.
Scales cycloid, finely and concentrically striate.
Head to length of fish without caudal as 1 to 34.
Snout very
short.
Head and cheeks scaly. Eye round, not quite reaching to
the profile, less than half a diameter from the snout and coming
nearly up to the maxilla.
Diameter of eye to length of head as 1
to 3|.
A low median crest between the eyes aud along the snout.
Posterior margin of opercle projects with a deltoid angle over the
root of the pectorals. Inside of mouth aud giU-covers black. Rictus
oblique, nearly 11 mm. long, reaching much beyond the orbit and
nearly to below the lower angle of the opercle.
Upper border of
mouth formed entirely of the premaxiUary, which is dentiferous up
to its end.

Teeth minute, curved, sharp, in narrow brush-like bands in both
jaws.
In the lower jaw the band of teeth is broader than that in
the upper jaw, and it is seen outside when the mouth is closed.
There are teeth on the palatines and a few minute ones on the
vomer; the entopterygoids are rough with points. Minute teeth
along middle of tongue expanding posteriorly into a broad patch.

The gill-rakers are
The first dorsal

also

armed.

it begins over the root of the venthe base ends a little before the
beginning of the anal its posterior rays reach back a little beyond
the tips of the vcntrals aud as far as the commencement of the anal.
The second rudimentary dorsal is very small it is placed over the
end of the base of the anal. The narrow pointed pectorals are
inserted low down and reach back to or a little beyond the base of
the ventrals.
The ventrals reach back as far as the vent. At the
upper angle of the root there is a narrow scale-like loose appendage.
The anal fin has 14 rays and it begins a little behind the end of
the base of the dorsal.
The caudal fin is furcate and has about

trals

or slightly

fin is

in

short

advance

:

;

;

;

;

20 rays.

The

lateral line is straight along the

There are about 3S scales in
below the lateral line.

its

middle of the body and

length, and about 5 above

tail.

aud 5
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Two specimens of this little fish were found lying on the sandy
beach near what is known as the " Fossil Bed " at the east end of
Madeira by the Rev. Padre Ernesto Schmitz, Director of the Seminario, Funchal, and one of the specimens is now in the British
Miisenm. The following are the dimensions
:

millirn.

Length without caudal

51

Height, pectoral region
Head, length 14 thickness
Pectorals, length 7
distance of base from snout
First dorsal, height 7
length of base
First dorsal, distance from snout

11

;

:

;

Second dorsal, distance from first
Ventrals, length ; distance of root from root of
pectorals
Anal, height 6 ; length of base
Anal, distance from snout
Caudal, length 13
lowest height of
;

tail

6

15

7
21
10
5
8
30
5

4. ScoPELirs PusiLLUS, sp, n.

D.

9.

V. 5 or

6.

A.

M.

ca. 7.

B. 6.

SmaU, compressed, moderately elongate the height compared
with the length (without the caudal fin) being as 1 to 5|. Black;
scales cycloid, about 32 in the side and 7 or 8 in the height.
There
is no trace of silver spots on the head or body.
Head scaleless, not cubic or striate, top rounded snout very short,
Compared with the length of the fish (without
profile not steep.
the caudal) the head is as 1 to 4\. Eye oval, of moderate size, not
reaching the profile, compared Avith length of head as 1 to 3^. It is
placed near the upper jaw and about half a diameter from the tip
Eictus very long, extending much beyond the eyes
of the snout.
and being nearly equal to seven eighths of the length of the head.
The upper border of the mouth is formed by the premaxillaries, which
:

;

The styliform maxillaries lie
are only slightly dilated posteriorly.
The inside of the mouth is black, and it is copiously
behind.
In the lower jaw there is a band of minute
furnished with teeth.
In the front of the upper jaw
glassy teeth in about four rows.
there is a single row of similar teeth with a band of 2-3 rows
on each side behind. The palatines cany a narrow band of minute
teeth, and on each entopterygoid is a long broad band of teeth.
On the pharyngeals are broad patches of teeth, and on the vomer about
narrow band of very minute teeth runs along the middle
6 teeth.
of the tongue, expanding into an oval patch behind, where the teeth
At each side of the tongue there are short
are longer and subulate.
transverse series of minute teeth with a longer subulate one in
each series. Lastly, the gill-rakers are rough with teeth.
The short dorsal is placed near the middle of the back over the
It is higher anteriorly
space between the ventrals and the anal.
There is no second
than behind, and there are about nine rays.

A
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The pectorcds are placed low down, are narrow and
adipose dorsal.
pointed; they are much damaged in the specimen, but they are
not rudimentary (as in Nannobrachiiim), as they reach back to the
The ventrals have five or six rays and reach
root of the ventrals.
back to the vent, but not so far as the anal they are inserted
nearly under the commencement of the dorsal, 12 mm. from the
snout and 5 mm. behind the root of the pectorals. The anal begins
;

behind the end of the dorsal and has about 7 rays it is about as
Caudal forked.
high as the dorsal, but its base is rather longer.
The lateral
There are no spines on the tail above or below.
line could not be made out.
I am much indebted to the Eev. Padre Ernesto Schmitz for the
It was obtained
single specimen of this little fish that has occurred.
from a fisherman. It was only l^V inch long, with a height of |
inch.
When it came into my hands it had been much injured, and
it has therefore been impossible to speak positively as to some of the
details.
Perhaps it had been found in the stomach of another fish.
;

However

that

may

are the dimensions

had a deep-sea

be, it

aspect.

The following

:

millim.

Total length of the fish
Length to base of the caudal

Height
Head, length 8

39
34

,

fin

6-5

4

thickness

;

7

Rictus nearly
Eye, longer axis 2"5.
Dorsal fin, length of base ca. 5 ; height in front ca.
Ventral fins, distance from snout 12; from root of
.

5

.

5

pectorals

Anal
Anal

fin,
fin,

6

length of base ca
distance from end to base of caudal

height ca. 5

:

7

Family STEKNorxTCHiDiE.
5.

GONOSTOMA MADEEENSE,

Sp. n.

+

19 + III.
with
the length minus
Elongate, compressed the height compared
61.
with
two
rows of silvery
Blackish,
the caudal fin being as 1 to
The specimen
or pale steel-blue spots along each side of the belly.
seems to have been clothed with scales, but they have disappeared
except fi'om the head. The ridge of the back is rugosely warted, and
apparently there have been no scales in that part.
The
The head is to iihe length without the caudal as 1 to 54
top of the head is scaleless, and two low converging ridges meet in
B. 11.

V.

P. 10.

8.

A. 33.

C. III.

;

.

The
The cheeks bear rather large scales.
wide.
very
gill-openings
The
the
thin
and
opercular pieces are very
The round eye does not
profile is rather steep and the snout short.
front of the orbits.

reach to the profile its diameter is contained in the head about
five times
it is distant from the snout rather more than one diaThe upper border of the mouth
meter, and from the jaw rather less.
is formed partly of the premaxillary and partly of the maxillary,
both being armed with teeth ; the latter is dilated posteriorly. The
;

:
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and extends much beyond the eye. The inside
mouth and the gill-covers is black. There are no pseudobranchias.
The under jaw for the greater part of its length fits
inside the upper, and it carries a row of sharp, curved, conical
rictus is oblique

of the

with a few small ones in the intervals between them.
In
is an outer row of eight similar, but shorter teeth.
In
the upper jaw there is only one row of similarly shaped teeth in
front
then come three on each side, the longest in the mouth,
Posteriorly the longer
and these are about 3 millim. in length.
teeth become smaller and the intervening teeth very small.
There
on the palatines a row of minute
are a few teeth on the vomer
sharp teeth a patch of minute teeth on the entoptery golds and
at the tip of the very small tongue a few minute teeth.
The dorsal fin is placed at the middle of the back over the space
between the ventral and anal. It has 11 rays and its base is 11
mm. long. It is rather injiired, but what remains has a height of 13
mm. There is no adipose fin, nor are there any spines behind the
The pointed pectorals have ten rays, are inserted
dorsal or anal.
low down, and do not reach so far back as the root of the ventrals.
The narrow pointed abdominal ventrals contain 8 rays and reach
back beyond the beginning of the anal they are shorter than the
pectorals.
The anal is not so high as the dorsal, but its base is
longer it has about 33 rays.
The deeply cleft caudal is damaged,
but as it is it measures 14 mm.
The lateral line begins near the edge of the opercle one third of
the height from the outline of the back, and falls gently until it
reaches the middle of the height under the dorsal it then runs
straight to the base of the caudal.
The scales having been removed
could not be counted.
The two rows of spots previously mentioned are closely set low
down on each side of the belly. The upper row, on which between
60 and 70 spots may be counted, begins at the throat and is continued to the base of the caudal: the lower row runs along the
isthmus between the gill-openings and likewise extends to the caudal.
A single specimen of this fish was obtained in the fish-market at
Eunchal and is now in the British Museum. It may be readily distinguished from the known species of this genus by the number of
teeth,

front there

;

;

;

;

;

;

;

its

anal rays.
millim.

130
21
7

Length of fish without the caudal
Height at root of pectoral
Height of tail at base of caudal

*

Thickness at the shoulder
S or 9
8
Head, length 25 mm., thickness
5
Eye, diameter
11
Dorsal fin, length of base
20
Pectorals, length
30
Pectorals, distance of root from snout
Ventrals, length
14
66
Ventrals, distance of root from snout ....
41
Anal, length of base
,

.

.

.

.

.
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June 17, 1890.
Prof. Flower, C.B., LL.D., F.K.S., President, in the Chair.

Mr. Sclater exhibited and made remarks on a mounted head of a
Pallah Antelope, belonging to Capt. Freville Cookson, F.Z.S.
The specimen had been shot b)' Captain Cookson in August last,
in Hasholand, in the neighbourhood of the Cunene liiver, where some

Front Tiew of head oi Mpyceros iietirai.

twenty or more other examples had been met with, but this was the
only specimen brought to England.
This form of the Pallah -was at once distinguishable from the
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ordinary form of the Cape Colony {^pyceros melamjius) by having
a short line beneath each eye passing towards the nostrils and a
broad band in the centre of the forehead black. Mr. Sclater supposed it to be the species designated ^pyceros petersi by Bocage
(P. Z, S. 1878, p. 741).

Mr. Sclater also exhibited a large photograph of Grevy's Zebra
(Equus fjrevyi) taken by Mr. Gambier Bolton, F.Z.S., from the type
specimen at Paris, and read the following remarks drawn up by
]Mr. Bolton on the subject
" I send herewith a photograph just taken of the mounted speci:

men of Eqniis fjrevyi now in the Natural History Museum at Paris.
Judging by a photograph in the Society's library taken when this
animal was alive, I should fancy that nearly all trace of the true
shape of the head has been lost in the mounting and judging by
the height of the man (who is shown as feeding it) I imagine that the
whole skin has been very greatly stretched, as it now appears far
larger than any of the living specimens of Equus zebra that I have
;

seen.

" The skin of this mounted specimen is marked with very brilliant
black and white lines, looking as though it had been bleached the
white mark above the taU being very much wider than in the skin
exhibited at the last meeting.
" In the Societj-'s Proceedings for 1883 (P. Z. S. 1883, p. 175) is
a paper read by Col. Grant, describing a Zebra that he found in Ugogo
in 1860-5, with a woodcut of the head.
Professor Elower has
compared this carefully with the photograph before you, and thinks
;

them

identical."

The Secretary exhibited on behalf of Mr. T. Southwell a mounted
specimen of the Caspian Plover {^gialitis asiatica), and read the
following note from Mr. Southwell on the subject
" On the evening of the 23rd May I received from Mr. Lowne, of
Yarmouth, the fresh skin of a handsome full-plumaged male of
^gialitis asiatica, sent me for identification.
" Subsequently I learned the following particulars with regard to
this interesting occurrence.
During the morning of the 23rd of
May two strange birds were seen in a large market-garden bordering
on the Jforth Denes at Yarmouth, which attracted the attention of
the occupier of the Gardens, but he had no opportunity of a shot
till about 5.30 p.m., when they were on the Golf ground which forms
He tried to get both birds in a line for a
a portion of the Denes.
double shot ; that being unsuccessful he selected the brighter of the
two, its companion being at the time about six yards distant from
when he fired, the paler bird, presumably the female, flew off in
it
Very shortly after, the
a westerly direction and was no more seen.
bird was purchased of the shooter by Mr. H. C. Knights, by whom
it was taken the next morning, to Mr. Lowne for preservation, who,
:

;
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forwarded the skin to me for identification. The
weather at the time -was very warm, and llr. Lowne seeing that it
was a valuable bird would not risk sending it to me in the flesh
hence it was that I saw oulj- the skin, but I may mention that it
had all the appearance of having been very recently removed and
that there were still many living parasites remaining on the feathers.
The sternum Mr. Lowne sent to Professor Newton. The total length
of the bird in the flesh was 8 inches and its weight 2^ oz.
Mr.
Knights was good enough to give me the first offer of the bird, and
through the liberalitj- of some friends of the Norwich Museum I
was enabled to purchase this latest addition to the many local rarities
as before stated,

for that Institution,"

Profesor JeflErey Bell, P.Z.S., read a note which he had received from
Mr. Edgar Thurston, C.M.Z.S., of the Madras Museum. He explained
that his attention had been called, last autumn, by the Hon. A. E.
Gathorne-Hardy, M.P., F.Z.S., to certain difficulties which he felt as
accepting the generally received statements as to the mode of
of British Pennatulids ; of which difficulties Mr. GathorneHardy gave an account in his interesting paper in the National
Shortly after its publication Prof.
Review of Eebruary last.
Bell received Mr. Thurston's report on the Marine Fauna of the
Gulf of Manaar. As the habits of Virgularia are there described he
called Mr. Thurston's attention to Mr. Gathorne-Hardy's paper, with
the result that he received the following interesting letter from

to

life

'

'

Mr, Thurston

:

—

.

"

Madras Museum.

May
"

My

19, 1890.

attention has been directed to an article in the ' National
for February 1890, entitled ' Out of the Depths,' by the

Review
Hon. A, E. Gathorne-Hardy, M,P,, who enters into a discussion of the
The points at issue are twofold
habits of the genus Virr/idaria.
"1. Do the animals stand up vertically with their bulb planted
"

:

in the

—

mud ?

" 2. Can the animals pull themselves in with force so as to nearly
or quite disappear ?
" I see that in my Notes on the Pearl and Shank Fisheries, and
Marine Fauna of the Gulf of Manaar,' ^ I say (p. 74) with reference
The Sea-pen, Virgularia juncea, was
to specimens of Virgularia
collected at low water, and accords in its habits with another species,
V. j/)ff<ar/o/n'ca, which is described by Darwin(' Journal of Researches')
as being seen projecting like stubble, with the truncate end upwards, a few inches above the surface of the muddy sand. When
touched or pulled they suddenly drew themselves in with force so
as to nearly or quite disappear.'
" The specimens were obtained by one of my native Sabbi divers
in shallow \\atcr opposite the Kothanda Raman Sovil (temple) on
Riimesvaram Island in July 1888. His attention wa.s attracted by
'

:

1

—

'
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few inches above the sandy

a stick projecting a

one of my native collectors
bottom, and he broke it off and gave
it
as being the broken piece
recognized
and
who
who was with him,
The divers then hunted for and secured other speciof an animal.
mens, iill of which had their terminal bulbs in a perfect condition.
The largest specimen, which I have just re-examined, is 16 inches
in length, and tapers towards the upper end, but the extreme tip is
wanting. The diver described the animals as sticking straight up
in the sand, and said that, as soon as he touched them, they went
deeper and deeper down in the saud, and sometimes fixed themselves
so firmly that he could only secure them by digging them out with
it to

a spade.
" Though I was not present at the capture of the specimens I have
no reason to discredit the evidence of the diver, who is a keen observer, wliolly unacquainted with the English language, and who has
certainlj- never seen or heard of the .Journal of Researches.'
'

" Edsak Thueston."

The Secretary

called attention

to

a pamphlet presented to the

by M. P. A. Pichot, C.M.Z.S.,' giving an account
of the localities in which the Beaver {Castor fiber) is at present found
in the Camargue or Delta of the Rhone, and exhibited a map forwarded by M. Pichot in which these localities were exactly shown.
Society's Library

Mr. W. T. Blanford, E.R.S., exhibited a photograph, lent by
Mr. A. B. Wynne, of a specimen of the Indian Gaur {Bos gaurus)
recently killed, and made some remarks on this animal.

The following papers were read

1.

A

:

Mr. William Bonny
ou the Journey with Mr. Stanley from Yambuya on the
Aruwimi River through the Great Forest of Central
List of the Butterflies collected by

Africa;

with Descriptions of nine

new

Species.

By

H. Grose Smith, F.Z.S.
[Eeeeived June 16, 1890.]

This collection of

Butterflies being the first

which has been

received in Europe from the Great Forest, a complete list of the
It will be seen that, with the
species which it contains is given.
exception of the species described as new and a few others, the
collection consists of species for the most part common on the West
Coast, very
in

few species peculiar

to the

East Coast being comprised

it.
^

See

'

Eevue

Britannique,' 1888, p. 49.
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good condition and has suffered from
but considering the great difficulties under which it was
formed, it is surprising that under the circumstances Mr. Bonny
was able to preserve the Insects so well.

damp

collection is not in very

;

Papiiionid^.
Papilionin^.
1.

Papilio ANTIMACHT7S, Drupy.

One specimen
were seen.

:

Mr. Bonny

states that six or seven other specimens

Hew.

2.

Papilio zaimoxis,

3.

Papilio meeope, Cram.

4.

Papilio ptlades, Fabr.

5.

Papilio ctnoeta, Fabr.

6.

Papilio leonidas, Fabr.

7.

Papilio demoleus, Linn.

8.

Papilio menestheus, Drury.

9.

Papilio ttndab^us, Fabr,

10. Papilio beomius, Doubl.

11. Papilio antheus, Cram.
12. Papilio policenes,

Cram.

The ordinary form and one specimen of a small dark variety in
which the round green spot just beyond the end of the cell is
;

absent.

Pieein^.
13. Belexois SYLVIA, Fabr.
14. Belenois thysa, Hopff.
16. Belenois infida, Butl.

Three males and a female.
16. Belenois stlvandee, n. sp.

—

Male.
Uppei'side.
Anterior wings resemble infida, Butl., but the
black bar across the end of the cell is attenuated in the middle, the
upper and lower part being connected only by a black line the apical
black area is rather broader, and the white streaks in it are rather
more linear. On the posterior wings the black border of infida is
represented by large triangular spots at the ends of the veins confluent at their base, inside which, between the veins, is a row of six
black spots, the uppermost, on the costal margin, the largest.
;
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On the anterior wings the black bar at the end of the
broader than on the upperside, little attenuated in the middle,
Posterior
the lower part being developed into a large round spot.
wings with very broad black veins, connected on the margin by rather
broad black lines the spots in the submarginal row are seven in
number, larger and more 'quadrate than on the upperside, and touch
the black veins on either side at the opposite angles of each spot.
Wings greyish brown, the inner two thirds
Female.
Upperside.
shading into greyish white tinged with pale yellow on anterior
wings is a greyish-brown broad oblique bar, and on posterior wings
a distinct greyish-brown spot, each situate at the end of the cell.
Anterior wings as above, with pale yellow streaks at
Urulerside.
the apex between the subcostal and discoidal nervules, and indistinct
greyish-white patches between the median nervules and submedian
Posterior wings dusky white in the
nervure near the outer margin.
middle, shading into pale dusky yellow at the base and outer margin,
where beyond the submarginal row of spots it is divided by the
broadly greyish-black nervules into rather brighter yellow lunides
the submarginal row of spots is indistinct and confluent with the
greyish-black nervules, and there is a distinct spot at the end of the
Underside.

cell is

;

—

;

;

cell.

Expanse

of wings,

male 21, female 1| inches.

17.

Mylothris popp^a, Cram.

18.

Terias okientis, Butl.

19. Terias brenda, Doubl.
20.

Eronia argia, Fabr.

21.

Eronia ihalassina, Boisd.

22. Catopsilia pyeexe, Swainson.

ACR^IN^.
23.

ACR^A

ITURINA, U. Sp.

—

Male.
Upperside. Both wings vitreous, with dusky brown veins
anterior wings with costal margin, apex, outer margin, and veins dusted
with greyish-brown scales, basal third densely dusted with bright
rufous scales, black at the base, a cluster of black confluent spots at
Posterior wings with
the upperside of the cell about its middle.
the inner two thirds bright rufous, paler on the inner margin above
the anal angle ; the rufous space does not extend to the costal margin
or beyond two thirds of the central area, except towards the anal

where it approaches nearer to the outer margin at the base is
a cluster and beyond the cell a row of seven black spots, the fourth
being out of line and nearer the outer margin ; between the basal
cluster and this row are two spots, one above the subcostal nervure,
the other on the inner margin.
angle,

;
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Underside devoid of scales, except the spots on the posterior

wings as on the upperside.
Expanse of wings Ig inch.
Nearest to A. cerasa, Hew., but a larger insect with more elongate
wings, the rufous area comparatively smaller and on posterior wings
different in shape, and the arrangement of the spots on both wings
is different.

24. AcE.aEA VESPEKAIIS, n. sp.

—

Anterior wings vitreous, with veins, costal
Upjyerside.
Male.
margin, apical and outer marginal area, a broad somewhat oblique
band crossing the cell and thence nearly to the posterior angle, and a
patch beyond the end of the cell, more or less densely dusted with
fuliginous-brown scales. Posterior wings semivitreous, the inner three
fourths pale ochreous brown, the outer fourth darker brown, which
colour radiates up the veins on the disk nearly as far as the cell, a
cluster of brown spots at the base, and a dark brown spot on the
upper discoceUular nei-vule at its junction with the discoidal nervule.
Anterior wings as above ; posterior wings uniform
Underside.
brown, brighter than the pale brown area of the upperside a cluster
of dark brown spots at the base, followed by a row of foiu- spots
before the middle, outside which are two smaUer spots beyond the
cell, below the discoidal and upper median nervules respectively.
;

Expanse of wings 2| inches.
Nearest to A. pentapolis, Ward.
it

In colour and general appearance
bears a superficial resemblance to the female of Plcmema vesta,

Fabr.
25.

AcR^A

ciRc.ras,

Drury.

variety larger in size and with the stramineous area of the
posterior wings broader and extending nearer to the base than in

A

the typical form.
26.

AoE^A

Possibly a distinct species.

poGGEi, Dewitz.

A variety

with the fulvous band extending obliquely across the
wings to the posterior angle, instead of curving inwardly to about
one half of the inner margin. One specimen only in the absence
of more examples I hesitate to describe this as a new species.
;

27.

AcE^A

CEPHEUs, Linn.

28. AcEJEA MENIPPE, Drury.
29. ACE-EA PEEENNA, Doubl.
30.
31.
32.

ACE^A
AcE^A
AcE^A

LTCOA, Godt.
ciDOKTA,

Ward.

SERENA, Fabr.

33. AcRJEA EPONiNA, Cram.

34.
35.

AcR^A lYciA, Fabr.
KcKML EUEiTA, Linn.

& HoW.

butterflies from central africa.

1890.]

467

Ntmphalid^.
Danain^.
36. Limn AS alcippxis, Cram.
37. TiRTJMALA PETIVERANA, Doubl.
38. AmATTRIS VASHTl, Butl.

39. AmATTRIS HECATE, Butl.
40. Amatjeis EGiAiEA, Cram.
41.

Amauris DAMOCLES, Eeauv,

42.

Amauris niatius, Linn.
NTMPHALINJi;.

43. Atblla coltjmbina, Cram.
44. Jttnonia clelia,

Cram.

45. JUNONIA CHORIMENE, Gucr.

46. Salamis cacta, Fabr.
47. Salamis anacarmi. Linn,
4b.

A

KaLLIMA

varietj'

RT7MIA,

Wcstw.

without the snbapical oblique orange band on anterior

wings.
49. Neptis marpessa, Hojjff.

50. Neptis agatha, Cram.
51. Neptis nysiaues,

Hew.

o2. Neptis nemetes.

Hew.

53. Neptis melicerta, Drury.
54.

Hypoluinas stanleyi,

n. sp.

— Upperside.

Anterior wings black, with a large, very
oblique, elongate central spot white faintly tinged with pink
the
upper part extends into the cell (where there is a minute spot
above it) and above the median nervure, and is bifid the lower part
occupies the area between the median nervules except a small space in
the angle formed by the junction of the lowest median nervule with the
median nervure, and extends outwardly to nearly four fifths of the
wing, being irregularly defined on its upper and outer edge; it also
extends slightly below the lowest median nervule, where it is represented by some irregularly marked white scales. There is a subapical
white patch divided into two by the lowest subcostal nervule, the
upper part being the smallest. Posterior wings dark brown, with a
white centre which is shaded externally with pinkish blue, and

Male.

—

;
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traversed across the disk as far as the cell by the black nervures and
rays between a row of very minute bluish-white spots between the
;

veins near the margin.
Uadersklc. Anterior wings black at the base, shading into brown
towards the apex the patch and apical spot as above but larger,
especially that part of the patch which lies within the cell, where it
;

extends upwards till it joins the small white spot nearer the base
is another small white spot and several small white spots at the
base
on the margin from above the upper median nervule to the
posterior angle is a row of small white spots, in pairs, alternately
longer and shorter.
Posterior wings with the base and the space
between the costal margin and the upper subcostal nervule broadly
bright brown, with the veins and a ray between them dark brown
the central area and abdominal fold is white, shading into dull brown
towards the anal angle, and traversed by the dark brown veins with
rays of same colour between a series of minute spots on the margin.
A few white spots on the head ; thorax and abdomen black above,
brown beneath antennte black.
;

;

;

;

:

Expanse of wings 4 inches.
Nearest to H. dinarcha. Hew., but very
or any of the group.

from that species

distinct

55. HrPOLrsufAs baetelotti, n. sp.

—

Anterior wings dark brown, a sinuate rather
Male.
Upperside.
narrow oblique white band in the cell at | of its length, an oval
spot at the end of the cell with a few white scales above it ; a
bi'ownish-white patch on the disk about

its

middle divided into three

by the upper and middle median nervules, the middle part elongate
ovate, the upper part subovato, smaller, the lower part linear, almost
obsolete, beyond which is a row of five round spots, the uppermost
and lowest the largest, but smaller than in dinarclia, Hew., the
three others minute the cilia at the apex, and also minutely between
the veins, white.
Posterior wings paler brown, the nervures and
rays between dark brown the cell and the spaces above it, as far as
the upper submedian nervule and slightly below it, stramineous
on the margin two minute white spots between the veins from the
costal nervure down to the upper median nervule
the cilia also
between those veins spotted with white.
Underside. Anterior wings paler than above towards the apex
and blacker towards the base and the spots larger above the white
spot at the end of the cell are two indistinct white streaks, and
between the spot across the cell and the base are four other white
spots
a series of submarginal white spots between the veins,
commencing beneath the upper median nervule down to the posterior
Posterior wings as above, the central stramineous patch
angle.
being whiter and more extended, a submarginal row of minute white
spots as above, but four instead of two between each vein the cilia
;

;

;

;

;

;

also spotted as above.

Expanse 85

inches.

Also near H. dhiarcha, but wings browner and compai'atively
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broader, and the
that species.

row

of spots

56. HrPOLIMNAS DINARCHA,

beyond the middle

4G9

differs in size

from

Hew.

57. Hypolimnas dtibia, Boisd.
58. Utpolimnas mima, Trimen.

59. HrpoLiJTXAs salmacis, Drury.
60. Ettxanthe ansellica, Butl.
61. Aterica cup a VI a, Cram.
62. Aterica veronica, Cram.

63. Aterica abesa.
(ii.

Hew.

Eurfphene mandinga, 2

•

65. E0ryphe:je, sp.

A brown female n(5ar to E. hrunhilda J
the male I have not described it.

,

but in the absence of

66. EuRTPHEiirE, sp.

An
67.

olive-brown female, likewise without the male.

Hamanumida meleacris, Cram.

68. Icera CRiTHEAi, Drury.
69. EuPH^EDEA C^RULESCETfS, U. Sp.

—

Female.
Upperside.
Anterior wings bliie-black, with the base,
basal third of cell, and basal two thirds of inner margin dull steelblue ; a broad oblique baud of same colour but rather paler extends
from the middle of the costal margin beyond the cell till it reaches
the middle median nervule, where it terminates some distance from
the outer margin, broader at its lower than at its upper end ; apex
Posterior wings, basal three fourths dull
tipped with bluish white.
steel-blue ; minute white spots on the margins between the veins of
both wings.
Underside.
Both wings bluish green tinged with brown, paler
and more blue in the cells, with submarginal bands of rather small,
nearly contiguous dark spots.
Anterior wings with a round spot
near the base of the Cell and two others, larger, beyond it the end
of the cell is marked by an oblique rather narrow black bar, followed
by a longer parallel bar which crosses the space between the upper
and middle median nervule, below which is a nearly horizontal indistinct black streak apex indistinctly tipped with greenish white.
Posterior wings with four spots in the cell, and a broad crimson band
extending from the base along the costal margin about three fourths
of its length, where it merges the band is bordered on its lower
edge with blackish indistinct markings, broader at the base and
:

;

;
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curving downwards towards the end of the
on the margins between the veins.

cell
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;

minute white spots

of wings 3^ inches.
Nearest to xypete, Hew., and gunsape, Butl.

Expanse

70.

EUPH^DKA

PEATUfAS, Doubl.

& HcW.

A variety in which the submarginal row of indistinct white spots
on the posterior wings is absent.
71. EuPHjEDKA johnstoni, Butl.
72. ExjPHiEDRA ELEUs, Druty.

73.

EuPH^DKA

EuspiNA,

Hew.

74. CtmothoI) bonnti, n. sp.

—

Bright tawny brown, darker towards the
and the outer margin of posterior wings.
On the
Anterior wings with the cell crossed by two zigzag lines.
disk from the second median nervule to the inner margin is a
vertical patch of olivaceous-brown scales, the internal edge of which
between the veins is a submarginal row of small
is Well defined
the margin is
the lowest being doubly sagittate
spots,
brown
dark
rather broadly dusted with brown scales, forming indistinct lunules
Posterior wings crossed rather beyond the
between the veitis.
middle, from the costal margin to near the anal angle, by a band of
dark olivaceous-brown scales, the inner edge of which is sharply
a submarginal row of contiguous
defined, but not so externally
externally
with bright tawny brown. The
edged
markings
hastate
Male.

TJpperside.

base, the anal angle,

;

;

;

basal and anal area, outer margin and abdominal fold are irrorated
with dusky brown scales.
Resembles egesta. Cram., except that the dark line
Underside.
which crosses the middle of both wings is very sharply defined, and
the curved lines, which in egesta are inside this line, in honnyi
cross and recross it several times on the anterior wings, and on the
upper part of posterior wings they are closer and shorter than in
egesta.

Female.

Olive-brown, darker in the middle of anterior wings,

and at the base and inner two thirds of posterior wings. On the
anterior wings beyond the middle are five sharply triangular
brownish-white spots, the uppermost the largest, the third the
smallest situate in a straight line beneath each other between the
veins from the subcostal nervules to the lowest median nervule
there is a submarginal row of dark brown hastate markings, inside
which is another row of brown hastate markings the cell is crossed
by two zigzag and two rather sinuate lines, and there is a sinuate
On posterior wings is a submarginal
line at the end of the cell.
the two uppermost very broad
markings,
1-ow of contiguous hastate
wings are crossed beyond the
both
the
underside
On
middle.
in the
middle by a dark line, inside and based on which are placed the
triangular brownish-white markings which are conspicuous on the
;

;
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iipperside of the anterior wings,

with an additional spot near the

inner margin.
Expanse of wings, cJ 2| inches, 2 3| inches.
Nearest to 0. egesfa, Cram., the male of which
resembles ; the female is quite distinct.
75.

CrMOTHOE OCHKEATA,

4/1

somewhat

it

n. Sp.

—

Male.
Upperside.
Resembles bonnyi, but is more orange-tawnv.
Anterior wings without markings in the cell, and the dark band
bejrond the middle is only represented by an indistinct dark line the
spots in the submarginal row are smaller, and the margin is not
dusted with brown except at the apex.
Posterior wings very
slightly darker towards the anal angle, and in place of the dark
band across the middle of bonnyi is a narrow dark line there are
a few indistinct markings in the cell, and a curved line slightly
above and at the end of the cell the submarginal row of hastate
markings as in C. bonnyi, but the margin is very little darker than
the rest of the wings.
Underside.
Paler than in C. bonnyi
a sinuate line inside the
straight line which crosses the wings beyond the middle, which, on
the anterior wings of C. bonnyi, crosses and recrosses it, in ochreata
does not approach it, while on the upper part of the posterior wings
it recedes still further from it.
Female.
Upperside.
Both wings rather dark brown from the
middle to the base, beyond which it is much paler. Anterior wings
with five triangular spots based on the transverse line which crosses
Posterior wings with two raitre-shaped brownishboth wings.
white spots with their bases on the transverse line, the first situate
below the subcostal nervure, the second below the first ; the markings
in the cell more prominent.
Underside resembles C. bonnyi but paler, and the dark transverse
line which crosses both wings is more marked.
Expanse of wings, c5' 2| inches, $ 2| inches.
;

;

;

;

—

76.

Cymothoe westekmanni, Westw.

77. CxMOTHote SANGARIS, Godt.

78.

A

Cymothoe herminia, Grose Smith.

darker variety.

79.

Cymothoe thedbena, Doubl. & Hew;

80.

CymothoM iodutta, WestW.

81.

Cymothoe theodota, Hew.

Male darker rufous-brown on the underside, and the white spots
on posterior wings smaller.

Cymothoe hypatha, $ var.
Whether this be a distinct species
82.

I

am

unable

to

determine iu

the absence of the thale;

32*
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Charaxes castor, Cram.

The red submarginal band on the underside of the posterior wings
very much wider than in either the East or West Coast forms.
84.

Charaxes brutus, Cram.

85.

Charaxes ctnthia, Butler.

86.

Charaxes candiope, 6odt.

87.

Charaxes

88.

Charaxes tiridates, Godt.

89.

Charaxes eupalis, Drury.

90.

Philognoma varanes, Cram.

exesipe, Godt.

91. Philognoma falcata, Butl.

SATYRID

v?'].

92. Gnophodeb chelts, Pabr.
93. MeLanitis leda, Linn.

94. Idiomorphus nanodes, n. sp.

—

Both wings blackish brown, slightly tinged
Upperside.
Male.
with violet anterior wings paler towards the apex and crossed by a
broad purple band broader than in heivitsoni, Daum., from beyond
the middle of the costal margin to nearly the outer angle a minute
Posterior wings with a band of same colour
siibapical white spot.
commencing on the costal margin at about two thirds of its length,
extending to the outer margin, thence gradually narrowing down
the outer portion of the wings to near the anal angle.
Basal two thirds of both wings dark olivaceous brown,
Underside.
the outer edge of which is sharply defined by a narrow pale violaceous space. Anterior wings with the outer third violaceous brown
in which are three spots, two being subapical and small with a pale
iris, situate below the subcostal nervule and the first discoidal
nervure respectively, the third spot larger with a black iris and
a subsituate between the middle and lowest median nervule
marginal sinuate brown line, becoming obsolete towards the posterior
Posterior wings with the outer third browner than it is on
angle.
the anterior wings, with a violaceous space at the apex and a row of
seven spots each with a black iris, the first, fifth, sixth, and seventh
larger than the others, the fifth being the largest, the sixth and
;

;

;

seventh spots at the anal angle distinct, not contiguous like the anal
Outside the spots is a sinuate dark brown band,
spots of heu'itsoni.
broader towards the anal angle, and on its inner edge curving round
the spots.

Expanse 2| inches.
but with longer wings and more spots on
I have several specimens of a closely allied species
from Cameroons, not, I believe, hitherto described.
Nearest to

/. hrwitsoni,

the underside.
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Hew.

96. MyCALESIS TUIGAEIS, Butl.
97. Ekgolis enotria, Cram.

98. EtTRYTELA oPHioNE, Cram.
99.

E0EYTELA HiARBAS, Diury.

100. EiJEYTELA DKYOPE, Cram.
101. Lybyiuea labdaca, Westw.

102. Hypanis iLiTHYiA, Drupy.
103. Abisara gerontes, Eabr.

104. Abisara tantalus,

Hew.

L
105.

Hypolyc^na

106. CASTALirs

D

Y C ^5 NI

Ji;.

faitnus, Drury.

ISIS,

Drury.

107. Larixopoda lyc^noides, Butl.
108. Lyc^nesthes laeydas, Cram.

109. TiNGEA species near maculata.
110. TiNGRA species.

Hesperid^.
111. ISMENE LIBEON, DrUCe.

2.

Report on a Collection of Rhynchota made at Yambuya,
on the River Aruwimi, by Mr. W. Bonny of the Emin
Pasha Relief Expedition under Mr. H. M. Stanley. By
W. L. Distant.
[Eeceived

Among
collected

May

22, 1890.]

the 48 species of Rhynchota, specimens of which were
by Mr. Bonny during this memorable Expedition, eight

prove to be new to entomological science. With three exceptions
the previously known species are all recorded from West Africa,
The exceptions are Sphceprincipally from the Calabar district.
rocoris ocellatus, Klug, Aspongopus japetus, Dist., and Foscilopsaltria
polydorus, Walk., which have hitherto only been received from
South-east Africa.

HETEROPTERA.
Fam. Pentatomid^.
Subfam. Plataspinjs.
1.

CeRATOCORIS BUCEPHALUS.

Plataspis hucephalus. White, Entomol. p. 136 (1841).

MR. W.
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Plataspis vermicellaris.

Plataspis vermicellaris, StSl, Ofv. Vet.-Ak. Forh. 1858, p. 434.
3.

1.

Prob.i:nops dromedarius.

Probcenops dromedarius. White, Entomol. p. 406 (1842).

Subfam. Scutellerin^,
4.

Solenostethium sehestedii.

Tetyra sehestedii, Fabr. Syst. Rhyn.
5.

Steganocerus multipunctatus.

Cimex multipunciatus, Thuiib. N.
6.

Ins. Sp.

ii.

p.

30 (1783).

Sph^rocoris ocellatus.

Tetyra ocellata, Klug, Symb.
7.

p. 130. 9 (1803).

43.

v. t.

f.

1-3 (1834).

SpHvEROCORIS xjnicolor.

Sphcerocoris

1

unicolor, Dall. List

Hem.

i.

p. 7.

(1851).

1

Var. flavonotatus.
Sphcerocorisi flavonotatus, Dall. List
8.

i.

p. 7. 2 (1851),

Procilia morgani.

Callidea morgani, White,
9.

Hem.

Procilia bonnyi,

Mag. Nat. Hist.

(2)

iii.

p.

542 (1839).

n. sp.

Closely allied in colour and markings to P. morgani. White, but
smaller ; abdomen beneath with a large discal sanguineous
patch extending across the four basal segments, and with its margins
Rostrum shorter
concavely sinuate (antennae and legs mutilated).
than in P. morgani, not extending beyond centre of basal abdominal

much

segment.

Long. 16 millim.
10.

Cryptacrus comes.

Tetyra comes, Fabr. Syst. Rhyn. p. 130. 8 (1803).
11.

Cryptacrus novemmaculatus.

Callidea novemmaculata. Sign. Rev. et
t.

12.

12.

f.

Mag.

Zool. 1851, p. 439. 2,

2.

Anoplogonius nigricollis,

Chcerocoris nigricollis, Sign, in Thorns. Arch. Ent.
t.

11.
13.

f.

1

p. 270. 489,

Hotea subfasciata.

Trigonosoma subfasciatum, Hope, Cat.
14.

ii.

(1858).

i.

p. 11 (1837).

Hotea acuta.

Hotea acuta,

SlSl,

Hem.

Afr.

i.

p. 55. 3

(1S64).
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Subfam. Asopin^.
15.

Oplomus elongatus.

Oplomus elongatus,
f.

1

16.
.

Dall. Trans. Ent.

Soc.

new

ser.

ii.

p. 6,

t.

1.

(1852).

Platynopus rostratus.

Cimex
17.

rostratus, Drury,

Nat. Hist.

III.

Platynopus silvaticus,

Dark brownish ochraceous,

p. 59,

iii.

t.

43.

f.

3 (1782).

n. sp.

thickly and coarsely punctate.

Propointed black spines.
Scutellum with a large levigate ochraceous spot at each basal angle,
and an apical spot of the same colour. Connexivura ochraceous.
Body beneath brownish ochraceous, and more or less thickly punctate.
Sternum with central and lateral black suffusions ; abdomen
with a broad central, discal, and two narrow lateral black fasciae and
a series of small dark stigmatal spots.
Intermediate legs ochraceous,
femora spotted with castaneous (anterior and posterior legs mutilated).
Rostrum ochraceous, its apex castaneous and reaching the
The punctures of the head are somewhat brassy
intermediate coxae.
green (antennae mutilated).
Long. 1 1 millim. Exp. pronot. angl. 6 millim.
notal angles produced

into

stout, obtusely

Subfam. Pentatomin^e.
18.

Atelocera raptoria.

Atelocerus raptorius. Germ, in Silb. Rev.
19.

A

Atelocera,
species

sp.

v. p. 163.

8 (1837).

?

very closely allied to A. serrata, Fabr., but probably

distinct.

20.

Eractheus

tibialis.

Sciocoris tibialis, Dall. List

21.

i.

p. 138. 21

(1851).

Caura marginata.

Caura marginata,
f.

Hem.

Dist. Trans. Ent. Soc.

Lond. 1880,

p. 150,

t.

v.

5.

22.

Caura bipartita.

Pentaloma bipartita. Sign. Rev.
23.

Mag.

Zool. 1851, p. 444. 8.

ASPAVIA brunnea.

Mormidea brunnea,
24.

et

Sign, in Thorns. Arch.

AsPAViA ingens,

ii.

p.

281. 521 (1858).

n. sp.

Head ochraceous, with the lateral margins and two central longieyes fuscous, oceUi red.
tudinal fasciae blackish
Pronotum with
the anterior half ochraceous, sparsely punctate, a submarginal series
;

of dark punctures, two dark patches near anterior margin, and a

476
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7.

transverse series of dark punctures between the lateral angles which
^re produced into long, somewhat acute, and slightly ascending
black spines ; posterior half of the pronotum chocolate-brown,
coarsely and thickly punctate.
Corium and scutelhini chocolatebrown and coarsely punctate, the last with three large levigate
luteous spots, situate one in each basal angle and one at apex
corium with the anterior lateral margin obscurely ochraceous,
followed by a marginal series of blackish punctures.
Membrane
bronzy.
Connexivum ochraceous. Body beneath pale ochraceous
the sternal and abdominal incisures, some small sternal spots, a
sublateral fascia on each side commencing at pronotal angles and
terminatinii: at apex of abdomen, a central fascia crossing the last
two abdominal segments of the stigmata, black. Rostrum reaching
the second abdominal segment, "ith it< apex black.
Legs muti;

;

lated.
Antennae with the basal joint ochraceous, its apex blackish,
the second joint blackish (remainder mutilated).
Long. 10 millim.
Exp. pronot. angl. 8 millim.
Allied to A. grandiuscula, Dist., from the Cair.eroons, but distinguished by the long and acute pronotal angles, different markings of
the pronotum, &c.
2.5.

Carbula melacantha.

Cimex
26.

vielacanthus, Fabr. Ent. Sjst. \\. p. 103. 94 (1794).

Zangis guineensis.

Edessa ffuineensis, Fabr. Syst. Rhyn.
27.

Nezara orbiculata,

p. 151.

27 (1803).

n. sp.

Broadly ovate
pale olivaceous green
lateral margins of the
pronotum, basal lateral margin of corium, and margins of the connexivum very narrowly paier green.
Membrane pale greyish.
Upper surface very thickly and finely punctate. Body beneatii
somewhat paler abdominal spme and the coxae ochraceous. Eyes
greyish brown
antennte with the basal jonit green, second and
third joints pale fuscous, about subequal in length, or second joint
very slightly shorter than the third (fourth and fifth joints muti;

;

;

;

Abdominal spine not
Rostrum brownish ochraceous,

lated).

])assing
its

the

intermediate

coxae.

apex pitchy and reaching the

posterior coxae.

Max. lat. 13 millim.
This species, by its peculiar shape, is allied to the N. o., Sign.,
from which it differs in its larger size, the paler margins to the pronotum and corium, and in the second and third joints of the antennae
being about subequal in length.
Long. 17 millim.

Subfam. TesseratominjE.
28.

Tesseratoma nemorivaga,

n. sp.

Brownish ochraceous margins of the pronotum and basal margins of the corium very narrowly darker in hue
connexivum dull
;

5
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scutellum pale
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Sternum

ochraceous.

ochiaceoiis, with a large black patch at the area of the odoriferous
orifices;

abdomen beneath dark castaneous;

men above

legs ochraceous.

Abdo-

Antennae black, second joint a little
longer than the third (remainder mutilated).
Pronotum with the
lateral margins ampliated, reflexed, and slightly rugulose, remaining
upj)er surface very finely, thickly, and indistinctly punctate.
Anterior femora with two strong spines beneath at apex.
Long. 28 to 30 millim. Ex)). pronot. angl. 14 millim.
This species, as shown by the spined anterior femora, is allied to
T. hornimani, Dist., from which it differs in its narrower and more
elongate form, different colour of the abdomen above and beneath,
&c.
It also widely differs in its immature condition'.
29.

dull castaneous.

Tesseratoma indicta,

n. sp.

Brownish ochraceous margins of the head, pronotum, base of
cerium, and conuexivum black.
Body beneath ochraceous, margined
a spot between anterior and intermediate tibiae and a
as above
patch at the area of the odoriferous orifices black.
double series
of central segmental spots and the stigmata dark fuscous.
Legs
ochraceous ; apex of the rostrum pitchy.
Antennae with the basal
joint ochraceous, second black (remainder mutilated).
Upper surface very finely, thickly, and obscurely punctate.
;

;

A

Long. 25 millim. Exp. pronot. angl.
Allied to T. afzelii, Stal, from which

\'6

millim.

easily separable by the
black lateral margins and the series of abdominal spots beneath.

30.

it is

Piezosternum calidum.

Cimex

calidus, Fabr.

Mant.

Lis.

ii.

p. 292.

128 (1787).

Subfam. Dinidorin.e.
31.

CyCLOPELTA

Dinidor
32.

p.

TRISTIS.

trisiis, St§,l,

Afr.

i.

p. 212. 2 (1864).

ASPONGOPUS japetus.

Jspongopus japetus,
387(18»9).
33.

Hem.

Dist. in Oates's

AspoNGOPUs XANTHOPTERUS,

'

Matabele Land,' Append,

var.

Aspoiigopus xanthopterus^ Fairm. in Thorns. Arch. Eut.

ii.

p. 291.

546 (1858).
Subfam. Phyllocephalin^.
34.

Basicryptus funestus.

Phyllocephalafunesta, Walk. Cat. Het.
^

I

iii.

p. 490. n.

23 (1868).

have previously figured the immature stages of two African species
Aid Study Ins. vol. i. t. 4'J), and T. hornimani,

T. (Sthio'ps, ])ist. (Waterhouse's

Dist. {ibid. vol.

ii.

t.

135).
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Fam. CoREiDiB.

Plectrocnemia cruciata.
Mictis cruciata, Dall. List Hem. ii.
35.

p. 396. 31 (18.12).

36. MlCTlS METALLICA.

Mictis metallica. Sign. Rev. et Mag. Zool. 1851, p. 447. 14.

Anoplocnemis curvipes.

37-

Cimex

curvipes, Fabr. Spec. lus.

ii.

p. 351.

78 (1781).

Homceocerus fallens.

38.

Cimex pallens, Fabr. Spec.

lus.

ii.

p. 363.

149 (1781).

Fam. ReduviidjE.
Subfam. Reduviin^e.

Phonoctonus picturatus.

39.

Phonoctonus picturatus, Fairm.

in

Thorns. Arch.

ii.

p.

318. 616

(1858).

ReDUVIUS NITIDULUS.

40.

Reduvius

nitidulus, Fabr. Spec. Ins.

Reduvius yambuYjE,

41.

ii.

p. 378. 5 (1781).

n. sp.

Head, pronotum, and scutellum ochraceous ; postocular portion
of the head black ; corium black, mottled with ochraceous pilot.ity ;
membrane brassy black, its apex very pale fuscous. Body beneath
black head beneath, rostrum, prosternum, and legs ochraceous ;
apex of rostrum, femora (excluding apical third), and the tarsi
Postocular portion of the head a little longer than the anteblack.
ocular portion ; first joint of the rostrum a little longer than the
second joint anterior lobe of the pronotum longitudinally sulcated
;

;

and moderately tuberculate.
Long. 22 millim.

Subfam. Ectrichodiin^.
42.

Physorhynchus lucidus.

Reduvius lucidus, St.-Farg.

et

Serv.

Enc. Meth.

x. p. 2/9.

28

(1825).
43.

Centraspis imperialis,

Ectrichodia imperialis,
t.

p.

bicolor.

Westw. Trans. Ent. Soc.

2 (1845).
Centraspis imperialis, var.

7.

var.

(2)

119.

iv. p.

1,

f.

bicolor, Dist. Ent.

Mo. Mag.

vol. xiv.

208 (1877).
44.

Santosia luteola,

n. sp.

Body above pale luteous pronotum with two broad longitudinal
black fasciae arched and meeting together anteriorly ; scutellum
;
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claval area and apex of corium and the membrane black
connexivum luteous with black spots head reddish ochraceous, with

black

;

;

;

the base narrowly black ; rostrum black, its base reddish ochraceous ;
body beneath black ; margins of sternum, marginal and central discal
spots to abdomen luteous ; legs black, apices of femora and bases of
tibise reddish ochraceous (anterior legs and the antennae mutilated).

Long. 15 millim.
Allied to S. vitticollis, Reut., but differing from the description

of that species in the colour of the connexivum, legs, &c.

Subfam. Acanthaspidin.e.
45.

AcANTHASPIS BILINEOLATA.

Reduvius hilineolatus, Pal. Beauv. Ins.

p. 14,

Hem.

t. 1. f.

3 (1805).

HOMOPTERA.
Fam. Cic ADiD^.
46. PcECILOPSALTRIA

POLYDORUS.

Oxypleura polydorus, Walk. List
A7.

Hom.

i.

p. 32. 14 (1850).

Platypleura stalina.

Platypleura stalina, Butl. Cist. Ent.

i.

p. 193. n.

39 (1874).

Fam. CercopidjE.
48.

Ptyelus grossus.

Cercopis ffrossa, Fabr. Ent. Syst.

3.

On some
in the

iv. p.

47.

1

(1794).

Coleopterous Insects collected by Mr.

Aruwimi Valley.

By H. W.

W. Bonny

Bates, F.R.S.,

F.L.S.
[Eeceived June 13, 1890.]

The following is a list, with descriptions of new species, of the
Coleoptera belonging to the tribes Geodephaga, Lamellicornia, and
Lougicornia, collected by Mr. Bonny during the recent Expedition
for the Relief of Emin Pasha.
Mr. Bonny informs me that they
were all taken at Tambuya Camp and on the march through the
forest-region towards Albert Nyanza, between the months of October
1887 and November 1888, and that the collection is only a remnant
of that originally made, the greater portion of it having been
destroyed for want of suitable appliances for preserving and storing
the specimens.
The collection, comprising examples of only 73 species, is clearly
merely a fraction of what really exists in the forest-region, similar
areas in other tropical countries being known to yield at least ten
times the number of species of the same families. The material is
therefore not sufficient for a satisfactory estimate of the relations of
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the Fauna to that of other parts of Tropical Africa but, such as it
is, it points to a close connection with West Africa, especiall}- with
the forest-regions of Cameroons and Old Calabar and we shall not
be far wrong in saying that the Coleoptera confirm what has been
already advanced with regard to other departments of the Fauna,
viz. that Central Africa belongs essentially to the same zoological
subprovince as "West Africa. The relation with Eastern Equatorial
Africa, i.e. the coast-lands opposite to Zanzibar and the wooded
regions of Usambara and Nguru, is more remote.
Mr. Bonny informs me that the rain-clouds which supply the
constant humidity of the Aruwimi forests are brought by south-Avest
winds, though squalls come generally from the north-east. Rain
It will probably be found
falls more or less throughout the year.
that the great central forest-area is connected by means of narrow
belts of wood along the courses of streams with the coast-forests.
Such belts would be quite sufficient to serve as lines of migration
;

:

for forest species of animals of all classes.

Family Cicindelid^.
CiciNDELA oiNCTA, Fabr.

The specimens differ from all those I have seen from the Gold
Coast and the Cameroons in the submarginal white vitta of the
elytra being much narrower, and interrupted or even reduced to a
short streak near the apex.
CiCINDELA NEGLECTA, Dcj.

Family Carabid^.
Ceaspedophokus bonuti,

E

n. sp.

majoribus, capite thoraceque relative parvis elytrisque multo
amplioribus et convexiorihus. Niger, nitidus, capite post oculos
convexos perparum strangidato ; thorace subovato etsi angidis
posticis subrectis, margine basali fere recto, laterali explanatoreflexo,

sat

grosse j)unctato

sparsim piloso

;

elytris

glabris,

in hoc genere sat spjarsim et
subtiliter punctatis, utrinque maculis transversis duabus straVentris segmenta antice
niineis, interstitia 4—8 tegentibus.
hand crenidata ; epistema postica quadrata, quam latitudine

punctulato-striatis,

interstitiis

paidlo longiora.
Long. 23 millim.
In the proportions of head and thorax to the after-body similar to
C. eximiv^, Laferte, with which it also agrees in the moderate
strangulation of the neck and in the suboval outline of the thorax,
which has, however, more sinuated sides behind the middle, and
The elytra, in the single
distinct, almost rectangular, hind angles.
is nearly glabrous, the
abraded,
example which appears not to be
striae are deep and
the
hairs
few
only
having
interstices
a
lateral
punctured and the punctuation of the interstices is rather shallow
and nowhere very dense the fasciae arc straw-yellow, narrow, and
;

;
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macular, the spot on the fifth interstice of both fascia? being much
shorter than the others
on the hinder fascia the spot on the sixth
interstice is extended forward and that on the seventh prolonged
behind.
;

Teffltjs jamesoni, n. sp.

T. raffraj'i {Chaud.) affinis,
f/lahro.

Nifjer,

thorace

divert, inter alia, corpore toto

seel

sat

angusto he.vagono, sujjra grosse

conjluenter et suhrugose puiictato, lateribus postice leviter sinuatis,
angulis p)OSticis obtusis ; elytris graciUter ovatis, utnnque acute
sexcostatis, costis

prope apicem 2—6

et

3-5

conjunctis, inter-

multo grossius quam in cceteris speciehus transversofoveolatis et granulis medianis inter se valde distantihus. Subtus
Icevissimiis; tibice anticce extiis recta ; antennce sicut in T. violaceo
graciles ; frons inter oculos et in svJcis longitudinalibus rugosopunctaia, medio et antice Icevi, sutura epistomali distincta.
Long. 35 millim.
This species belongs to the group defined by Kolbe as having
(besides the raised suture) only six carinse on each eljtron, and
difi'ers from the other species of the group in the absence of pilosity
and the very coarse sculpture and widely-spaced line of granules in
the interstices.
The thorax is nearly as long as it is broad, the
median dilatation is strongly angular, and the sides behind the angle
oblique (very slightly sinuated) to the hind angles, which are therefore obtuse as in T. raffrayi, and not rectangular as in T. juvenilis,
from which also the species difi'ers in the perfectly smooth episterna.
The specimen was contained in a small box of beetles, all that
have been received in England of the Coleoptera collected by the
stitiis

late

Mr. Jameson.

Mr. Eonny

also

met with

it.

Ckaspedophoeus erichsonii, Hope.

Ceaspedophoeus oxygonus, Chaudoir.
The two preceding species are widely distributed on the West
Coast, C. oxggonus extending as far as Sierra Leone.

Chljenius artjwtmitjs, n.

sp.

C. lucidieolli (Laferte) similis et affinis, sed valde differt elytris pro-

fande

striatis, striis puheseentibus latenbus pjunctulatis.
Cajjut
thorax splendide cupreo-cenea, hoc sparse punctata illo piostice
punctulato ; partibus oris, antennis pedibusque rufis ; elytris
et

nigris.

Long. 17 millim.

S

.

The abdomen and presternum,

as in C. lucidicollis and allies, are
impunctate, but the sides of the metasternum are thickly punctured.
The thorax is precisely of the same form, i. e., quadrate with gently
rounded sides, obtuse hind angles, and deep elongate basal fovea.
In the depth and sharpness of the elytral strife the species resembles
the C. lissoderns (Chaud.), from Cameroons and Gaboon, belonging
to the same group ; but the double line of piliferous punctures on
the sides of the striae is peculiar to C. aruwimius, and the thorax in

C.
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lissoderus

is

interstices in

all

black and only faintly
three are impunctate.

The elytral
The labrum is broadly

metallic.

emarginated.

Family Passalld^.
DiDIMTJS PTJNCTIPECTUS, Kaup.

Agrees with Kaup's description of the species founded on examples
from Guinea.

Family LucANiDiE.

Metopobontus savagei, Hope.

A widely

distributed West-Coast species.

HoMODEBUs MELLTi, Parry.

A single female example, differing in nothing from specimens
found in the Cameroons district.
Family Copeii)^.
Gtmnopletjetjs C.-ERULESCENS, Olivier, var. centralis.

A

forma typica

differt

thorace disco politisshno, spatiis Icevibus

suturam loevioribus, interstitio tertio
sparsim {nee densissime) gramdato.
Long. 10 mUlim.
S
One male example, differing from numerous specimens of G.
ccerulescens from Senegal with which I have compared it by the
larger smooth spaces of the disk of the thorax and the finer and less
densely granulated sides of the elytra, in which the third interstice
The clypeus is 4-dentate, with the two lateral
is partly smooth.
The underside of the
teeth, like the gense, broad and rounded.
small tooth.
an
acute
but
has
femora, as in the typical form,
latioribus elytrisque versus

•

AjfACHALCos CTJPEEUS, Fabr.

One example, agreeing with

otters from various parts of the "West

Coast of Africa.

Family Melolonthid^.
PsEtrDOTROCHALTJS

?

One much-damaged example

of an apparently

new

species.

Family Rutelid^.

Anomala (Ehinoplia)

?

Two examples of a species allied to A. forhesi from the Niger,
but not further determinable owing to the broken condition of the
tarsal claws.

Family DrNAsxiDiE.
Oeyctes boas, Fabr.

A

very widely-distributed African species.
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CENTAT7RFS, Fabr.

A -well-known African Dynastid, found commonly in the coastregions of Guinea.
Family Cetoniid^.

Ceeatorhina satagei, Harris.
Several examples, differing in nothing, except the rather broader
fulvous stripes and spots, from the species as found on Mt.

Cameroons.
ECCOPTOCNEMIS lATIPES, n.

sp.

E. thoreyi simllUma, seel differt c? tihm posticis hrevibus latts
intus ante medium dente m.agno trianr/ulari instructis, coxisque
2>osticis cJ 5 e.vtus fuJvis vel sanguineis.
Long. 29-33 millim.
cS 2
•

E. thoreyi (Sehaum) from the Guinea
coast in the silkj'-golden reflections of its green surface and the
stronger sculjiture, minutely rugulose-punctate with scattered larger
punctures, and the reddish outer-lateral part of the posterior coxae.
The apices of the elytra are more strongly sinuated and the sutural
In the male the hind tibiae are conspicuously shorter
tooth longer.
and broader, and the tooth at the commencement of the deep emarThe glabrous inner margin of
gination at the base is very large.
the same tibiae and the short, scarcely perceptible pubescence of the
intermediate tibiae distinguish it, beside colour, from E. harthi
Differs

from examples

of

(Harold).

Smaragdesthes

iiuTicA, Harold.

Described originally from examples taken by Pogge in the interior.
or local form, very closely allied and agreeing in the slight
elevation of the anterior margin of the clypeus, but differing in the
more elongate form of body, is common on Mt. Cameroons.

A species

Pl^sioehina recttrva, Fabr.

A

single example of a variety in -which the elytra are testaceous
yellow, except a broad border at the shoulders and another at the
apex, -which remain of the general brassy-green colour. The underside of the body, legs, lateral margins of the thorax, and mesosternal
epimera are reddish. Similar varieties are found on Mt, Cameroons.

PL^siORaiNA ciNCTA, Voet.

Pachnoda MARGiifELLA, Fabr.
Similar to Cameroons examples.

Pachnoda

EfrscRiPTA,

One example,

Gory & Perch.

differing

from Gory and Percheron's figure and

description in the upper surface being testaceous-yellow like P.
picturata (Bohem.), and the abdomen being free from -white spots.
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The mesosternal process
impressa, but

it is

is conical and obliquely inclined as in F.
not so large as in that species.

DiPLOGNATHA GAGATES, Fabr.

Macroma congoensis, n. sp.
M. sulcicolli (ScJiaum) siiniUima
margitiali antice dilatata

;

differt infer alia thoracis vitta

maculamqae nigrum iududente.

Long. 17 millim.
Shining black, legs and middle of the abdomen pitchy red forehead with a large triangular bright yellow spot, the base of which
is in front (leaving the clypeus black) and the apex prolonged to
the crown.
The lateral marginal vitta is very broad in front and
tapers rapidly towards the hind angles
the central yellow vitta is
ver}' narrow
the scutellum has in the middle a triangular spot
variable in size, and the spot on the pygidium is broad and strongly
tridentate behind.
On each side of the disk of the thorax there is
a large strongly-punctured area, and similar punctures are seen in
;

;

;

the dorsal depression, which does not, as in M. snlcicollis according
The elytra are
to Schaum's description, extend to the fore margin.
strongly but not closely punctured, the punctures gradually changing
Underneath, the
to transverse scratches near the sides and apex.
episterna, the metasternum, the anterior coxa;, and sides of the
abdominal segments and posterior coxte have each a large bright

yeUow

spot.

Family Prionibje.
SoBARTTS POG'?ET, Harold, Col. Hefte, xvi. p. 165, tab. 2.

fig.

2

( c? ).

Both Mr. Bonny and Mr. Jamesou obtained examples of this fine
Aruwimi, where it appears to be not uncommon.

species on the
It

interesting as belonging to a group {PcecilosomimA the chief

is

members

of which belong to Tropical America.
Pogge obtained the
male only the female difi'ers in the much shorter antennte, only
two thirds the length of the body, the apical joints of which are
shortened and thickened, and in the smaller and narrower hexagonal
thorax with more prominent lateral spines.
5 Elonyato-oblongus, convexus, nigro-velutiniis, supra capite postice elgtrisque fasciis tribus roseo-ritjis, fascia prima {basali)
ancjusta, fascia fertia {apicaW) utrinque prope apicem nigromacidata ; abdomine metasternoque medio fulvo-testaceis.
Antennoe 2^cmUo idtra medium elytrorum. extcnsce ; articulis granulatis, 3" et 4" Jiaud latioribus, Q^-ll™ ahbreviatis et incrassatis.
Thorax elytris multo angustior, hexagonus,margine laterali acuta
dentictdato, spina mediana valida acuta.
;

.

Long. 23-32 millim.

Family Cerambtcid,^.
Ploc(ederus

A

?

much-damaged example of a

species allied to P; denticornis, F.

1890.]
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n. sp.

P. (Corethrogaster) annulipedi,

momea,
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hrtviter puhescens

;

Chevr., multo

gen'is ante oculos,

rohustior, cinnamandibulis femori-

busque apice nigris ; thorace latiore, transversa tuhercido discoidali valde elevato, laterali mediano obtuse conico, lateribusque
posticis valde sinuatis, angulis posticis promlnentibus.
Long. 33 millim.
$
Of similar elongate form to P. annulipes, but broader, rufescentcinnamon in colour, with the short genae in front of the eyes,
antenniferous tubercles, and mandibles blackish, and the apical
The
fourth of the femora and extreme base of the tibiae also black.
whole surface is sericeous-opaque, the elytra very minutely and
closely punctulate-rugose, with two extremely narrow costse on each,
The
the apices conjointly rounded, without trace of sutural tooth.
thorax is nearly twice as broad as long, the surface with many (four
or five) flattish tubercles on each side and one in the middle of the
disk elevated and subcompressed ; the medio-lateral tubercle is very
broad, subconical, and the sides behind it rather deeply sinuated in
Tlie antennai
connection with a strong transverse subbasal groove.
reach to about four fifths the length of the elytra the scape is thick,
oblong, abruptly constricted at the base, longer than the third joint,
which as well as the fourth is shorter than the fifth and following
the second, third, and fourth are slightly nodose at the apex, fifth
and tenth subserrated. The antenniferous tubers are acutely dentiform. The elytra are unarmed at the sutural apex, very densely
By the proportions of the
subconfluent punctate and pubescent.
third to fifth antennal joints and the slight nodosity of the second
to fourth, this large species appears to belong to Paroeme rather than
Unfortunately the female only is known.
to AVofjaster.
.

;

;

Xystrocera nigrita,

Serville.

This species seems to be very widely distributed in Tropical Africa.
The specimens from the
ServUle described it from Senegal examples.
E. Aruwimi do not differ from others found in Usambara, E. Africa,

with which I have compared them.

Callichroma fragrans, Dalman, Schonh. Syn.

Ins.,

App.

p.

150.

A

robust species with concolorous elytra, i. e. without lighter
sutural stripe, and distinguished from its nearest allies by the
patches of dense silky golden-tawny pubescence on the sides of the
The thorax is very finely transversely striated,
ventral segments.
the striae broken and granulated on each side of the disk. In Dalman's
described examples from Sierra Leone the antennae and legs were

but the colour of the antennae is variable, being
wholly rufous
sometimes dark reddish brown with the scape rufous, or entirely
I have seen specimens from Sierra
reddish brown and even black.
Leone, Cape Coast Castle, and Cameroons. The two examples from
the Aruwimi have dark antennae.
;
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Callichroma afrum, Linn.
Recorded from several distant points alonp; the West-African
Loango, Old Calabar^ and Sierra Leone.

coast

—

Callichroma barbiventris,

n. sp.

C. afro (Linn.) affirms ; differt thorace haucl passim transversim
striato, disco utrinque granulosa nigro-velutino, ventreque medio

dense fulvo-hirsuto.

Long. 18 millim.
Similar in form and colours to the Tropical- American C. rugicollis
(Guer.).
Bright metallic green ; elytra darker and velvety opaque,
with a sutural vitta narrowing and ending before the apex of the
labrum, antennae,
scutellum, transversely pubescent and yellow
and legs red. The head is densely confluent punctulated the scape
The thorax is
short, subovate-clavate, and transversely rugose.
moderately long, the anterior constriction slight, the posterior
the
stronger and with two transverse wrinkles in the groove
surface is transversely wrinkled only on the two anterior slight
elevations and partially on the sides, the middle part being closely
The
confluent punctulate, with a dark velvety patch on each side.
The underside is
scutellum is densely punctulate and opaque.
lighter metallic green with a silky-tawny pubescence, which (at
least in the male, the only sex known) on the metasternum and the
The fifth and
middle of the ventral segments is long and erect.
sixth ventral segments are both very deeply emarginated in the
;

;

;

same

sex.

(Bates), from the Gaboon, which is similarly
pubescent on the underside, much denser in the male than in the
female, and has also deeply emarginated fifth and sixth segments in
the male, is a more robust insect, with broader thorax, and differs,
moreover, in the black colour of the antennfe and tibiae and the pale
hind tarsi.
C. piliventris

Callichroma

An

apparently

?

new

species,

but the single example

is

in tdo

inutilated a condition to be satisfactorily described.

Mecaspis setulicollis, Quedenfeldt, Berl. ent.

A

Zeits.

1882, p. 327.

single very imperfect specimen agrees well with the above-cited

The species is very
drawn up from Angola examples.
M. subvestita (Bates) from the G-aboon, differing
only in its greenish-blue colour (M. subvestita being violaceous) and
the much finer and more scattered punctuation of the more elevated

description

closely allied to

|)art of

the elytra.

Philematitjm virens, Linn. Mus. Lud. Ulr.

p. 73.

A widely distributed insect on the West Coast of Africa. Linnaeus
gave the erroneous locality "America" to the species, for which, in
the 12th ed. of the Systema Naturae,' he substituted "India."
Olivier confounded it with a West-Indian species, and consequently
'
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4S7

that the femora were sometimes toothed and sometimes
The toothed femora are now known to be a generic
character, which I believe does not occur in any American species
of Callichroma and its immediate allies.

stated

simple.

Ettporus strangttlattjs, Serville, var. pueptjreipes.

A

forma typica differt thorace supra viridi-aurato, parte
cum occipite, antennis pedibusque jmrpinx'O-ciipreis.

antico

known to vary in colour (conf. Qaedenfeldt,
1883, p. 144), the present may be one of its
In the sculpture and colour of the elytra it oifers no
varieties.
difference,
tt seems, however, judging frorh the scanty material
before me, to be a narrower form with stronger anterior strangulation of the thorax, and the scape of the antennae is confusedly
scabrous rather than transversely rugose as in the typical form.
As E.

Berl.

stranrjulatiis is

ent.

Zeits.

Phkosyne brevicoknis, Fabr.

A

species widely distributed along the

Sierra

Leone

West-African coasts from

to Angola.

Clttus conteactifrons,

n. sp,

Subgen. Mecometopo proxime
verticalis, inter cavitates

affinis ;

frons suhelongata, fere
Mediocriter

antennarum angustissima.

elongatus, cylindricus,fusco-aureus-, late sericeo-jJuhescens ; ehjtris

dimidio basali nigris tttrinque linea curvata a scutello versus
latera plagu iriarigulari suhbasati signattiraque hairiata sid>humeruli Jlavescenti-auratis, fascia obscura posteriore cinerascente ; mesosterno segmentoque primo ventrali aureo-pilosis.
Long. 10 millim.
One example. The species seems referable to a section or subgenus of CJlytus near Mecometopus. The forehead is rather long and
subverticali plane; with widely open autennal cavities, which leave
only a narrow space between
of antenniferous tubercles no trace.
The antenna3 are about two thirds the length of the body, the joints
withoiit spines, froih the fourth to the nihth shortened dnd thickened,
tenth and eleventh rapidly narrowing.
The thorax is subglobular,
slightly narrowed anteriorly^ very convex and wider than the elytra
it is free from crests and markings, the long tawny-silky pile laid
and convergent. The elytra are parallel, flexuoso-truncate at the
apfex, the otiter angle produced in a lohgish spine.
The hind legs
are only moderately elongated, the femora not thicker than the
others, armed at the apex with two very short spiheS;
;

Ptycholjemfs siMfticicoLLts, Thomisoil.

A

species originally described

from the Gaboon.

Paristemia theorini, Aurivillius, Entom. Tidskt; 1886,
{Amphidesmus)

One example,
tinly in

p.

89

differing from the description of Prof. Aurivillius
the black siltnral vitta near the base being expanded behind
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The abdomen and middle of
the sterna are red, as he describes, and the species is certainly
distinct from P. apicaUs, W^estw. 1843 (= u'estemianni, Guer.
P. theorini
1844), the typical example of which I have before me.
is found at the Gaboon and in the Cameroons district, whence I
have received examples.
It is represented at Old Calabar by a
closely allied species with black abdomen '.

and forming a long triangular

spot.

Family Lamiid^.
MoifOHAMMITS

A

?

single imperfect example of a species allied to

M. mspafor,

Fabr.

CoPTOPS FUSCA, Olivier.

Many

examples

of this widely-distributed species.

PlNACOSTEENA NAOHTIGALI, Harold.

A

species, so far as at present

Gaboon

known, confined

to the

Congo and

basins.

QirrMALANCA EEGALis, Fabr.
This

common West-African

species

was obtained

in considerable

numbers by Mr. Bonny.

Gelohaepya amcena, "Westw.
Westis found also on the Ogowe and Gaboon.
from the Gold Coast ; his figure agrees exactly with
specimens from the Gaboon.
This fine species

wood

records

it

Steknotomis vieescens, Westw.
Several examples.

Steknotomis bifasciata, Fabr. Syst. Ent.

Lamia

imperialis, Fabr. Syst. El.

Many examples

of the

ii.

p.

common form

p.

175 (1775).

286 (1801).
as found

on the Guinea

coast.

Sternotomis variabilis, Quedenfeldt, Berl.
and 1882, p. 341.

ent.

Zeits.

1881,

p. 289,

This very distinct species appears to be abundant on the Aruwimi,
Paristemia calabarica, n.

A

sp.

P. apicali differt elytris longiorihtis, versus apicem magis dilatatis,
utrinque A-costatis, costa quarta stchinarginali, futvis, plaga apicali

supra
nigra
sicut in P. apicali, magna, medio antice utrinque dentata,prodtKta,plagaqtie
communi nigra triangulari paullo ante medium: suhtus nigra ; pro- et mesosternis medio flavis; thorace vittis duabus niqris etc. sicut in P. apicali.
Loug. 21-24 millim. $
Old Calabar. Two examples. I would have adopted the MS. name P. costata
for this species, had not Murray expressly withdrawn that name and stated that
his species was certainly P. apicalis, he having compared it with examples from
Sierra Leone.
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and

offers similar colour-varieties to those described

489
from the

E,.

Quango by Quedenfeldt. It is distinguished from its allies t'nier
alia hy the usual green fasciae on the thorax and base of the elytra
being reduced to distinct spots. None of the numerous examples
collected by Mr. Bonny show a continuous basal fascia on the
elytra.

Tkagocephala nobilis, Fabr.

One example
elytra

is

of a variety in which the yellow basal fascia of tht

wanting.

Tkagocephala

?

Three examples of a species apparently new, but so discoloured
that they cannot be profitably described.

Tkagocephala opttlenta, Harold,
denfeldt, Berl. ent. Zeits. 1883,

Col. Hefte, xvi. p.
5.

228

;

Que-

t. i. f.

This fine species has previously been recorded only from the

Loango coast country,
Alphitopola
A.

pallidae

jantjs, n. sp.

quoad formam simillima (thorace

(Thorns.)

transverso excejoto)

;

latiore,

supra fulva immaculata, fronte, antennit,

pedibus corporeque subtus nigris ; subtilissime griseo-pubescens.
Long. 18 millim. 5
Subcylindrical, slightly narrowed behind, clothed above with a
reddish ochreous tomentum, the antennae, legs, and under surface
being shining black, with an extremely fine and short grey pile.
The forehead is also black, but this may be due to abrasion in the
specimen the tawny pile of the thorax clothes the flanks up to the
anterior coxte, and the side pieces of the mesosternum are similarly but
more thinly clothed. The thorax is short and broad, and its sides have
a minute and acute tubercle, but the two strong basal furrows and
flexuous subapical shallow sulcus are precisely as ia A. pallida.
The presternum is narrow and simple between the coxae, and the
mesosternum produced into a conical tubercle as in the typical species
The cicatrice of the scape is limited by a sharp, inof the genus.
complete ridge.
,

;

Chariesthes aeuwimia,

n. sp.

C. bellae (Z>«Zm. =:carissima, Westw.) similis

et affinis ;

differtprce-

cipue signaturis elytrorum, viz. fascia rufa subbasali oblique ad
suturam descendente et antice ramulos duos ad basin emittente ;

fascia rufa postmediana cum maculis duabus marginalibus conjmicta ibique guttam viridem includente j area viridi apicali
maculis nigris liberis tribus, denique margine laterali sat late
fusco, maculis tiigris quatuor anterioribus conjuncto.
Long. 10^ millim.
There is one (imperfect) example only of this pretty little species,

which may be perhaps more correctly considered a

local

form of the
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Another equally
Cameroons and Cape Coast Castle \

C. helJa of the Ouinea coast.
at

[June 17,
distinct

form

is

found

Ceroplesis calabaeica, Chevrolat.

Specimens agreeing with others I have seen frpm the G3,bp,on and
Cameroons.
Cekoplesis 5-fasciata, Fabr.

One pxample,

differing only i^ the slightly b^-oacler ^ed fasciae

ffom others received from

Mozambique and Natal.

Ettkysops esatt, Chevrolat.
species appears not t» be uncommon at Caifleroqns
Old Calabar. It is also recorded frpm Sierra Leone.
T|i|s

^np

Pheineta AUEpciKCTA,

and

Gvierin.

A

single example, differing scarcely in apy respect from others
received from Sierra Leone and Senegal.

Phbyneta macularis, Harold.
Described by Harold from examples tajien by Pogge in the Upper
Mr. B.onny's specimens have apparently lighterCongo region.
cploured antpnnae (HarolfJ says " braunlich gelb ") ; they are tawny
The elytra are clothed with long
yellow, witb scape dark brown.
erect black hairs (like P. uigropilosa, Auriv.), the non-mentioi^ of
\jvhich in Harold's description would lead me to doubt the identity
of the species, if it were not for the exact agreement in other respects
and the prob3.bility that thp h^^rs are liable to abr3,siop.

Phetneta spinatoe, Fabr.

The specimens belong

to the variety (PJi. ohspuva^ Oliv.?) ip

which

elytra are qf a unifo^ni dull ashy-brpwn above with the black
The same yariety occurs op the Guinea coast
spots less distinct.

t;he

^nd

in Senegal.

Pachtstola muiica,
PhrynetEe

n. sp.

piapulari

{liar.}

simillima, sed differt cliaracterihus

intermediis e.vtus fortiter siunatis,fronte inter
antennas latiore, tuberibus antenniferis valde obliquis, thoraceque
Subcylindrica, cceruleo-grisea, nigro-j-iiperita,
convexo simjdici.
R%ibobliqua
post medium nigro-vdutina ; antenelytris fascia lata
f/enericis, viz. tibiis

•

ChARIESTHES L^ETISSaiA,

Major quam C.
viitis

p. sp.

bella, svjpra {kvbiiifqric laterihtis) Idtc viridis,farinosa, Iftoracc

angustisbfuscis; elytris uiririque fascia obliquach humeroad siituram

alteraqite transversa post '^nedium

ad tafcra bifyn-(tta margivemqne

attinyente,

gutta sulmarghiali nigra unica ante medium, vna
ftiscoidali antemtdiana duabusqne in area viridi apicali, marginc fusco
prope apirem patdlo dilatato ; antennis, pe^ibus corporeqne siibtus {laierilits
rufo-fulvis

sericeis,

exccptis) fulvo-testaceis.

Long. 11 millini,

Pamtroonsand

Cajie Cnasl Caslh-.

IVvvt^ c\y\m\i[ef.
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nis articulis d"-!}'", tlhiis et tarsis fulvis
valido, prosferni minore. acuto.

;

491

tuberculo mesosteiiii

Antenna:

( cJ ?) corpore 2}aullo
longiores, rohitstce, apice acuminata', nrticadls arete conjunctis.

Long. 16 millim.

One example

A

Phyneta

decttssata, Che^Tolat.

example of

single

Pachystola, the middle

Peteognatha

A

from the Gaboon and Cameroons mimics

nigropilosa (Aurivillius) in a similar way.

Pachtstola

A

only.

closely- allied species

this
tibiae

Calabar species. It is hardly a true
having & straight outer edge.

gigas, Fabr.

single example, agreeing perfectly with others received

from

Lagos.

AcMocERA

rNDULATA,

Quedenfeldt,

Berl.

eut.

Zeits.

1882,

pp. 185, 354.

Found
locality

originally on the Quango river, examples from which
have been compared with those obtained by Mr. Bonny.

Olenecamptus hofmanni,
p. 355,

t. vi. f.

Quedenfeldt, Berl. ent. Zeits. 1882,

10.

Also found on the Quango.

Frea MActTLicoENis, Thoms.

A

common

species apparently

in

the Gaboon country on the

coast.

DiCHOSTATES
Breviter

(?)

BIMACULAXUS,

U. Sp.

maculatim albo-griseo-tomenfundo punctorimi
solunn tomentosis, utrinqueprope apicem macula penicillata nigra ;
ihorace brevi et lato, antice valde rotundatim angustato, laterihus
inermi, hasi transversim stdoato, margine hasali utrinque valde
sinuafo ; elytris hasi latis, humeris oblique subtruncatis.
Long. 11 millim.
One example. The species belongs to a small group in which the
usual lateral tubercles of the thorax are absent. The short ovate
and broad form and the short triangular scutellum separate it from
Eumimetes.
The antennae are as in Dichostates, the scape planed
beneath and much shorter than the third joint. In the example
described, doubtless a 2 the antennae are shorter than the body and
the joints 5-11 short, the last pointed.
The presternum is vertical
before and behind, and the mesosternum broad and vertical in
tosus

;

et late

ovatus, nigro-nitidus,

elytris grosse suhconjluenter punctatis, in

,

front.

Dichostates collaeis, Chevrolat.

Many

examples, agreeing with others received from Old Calabar,
originally described.
It is found also at

whence the species was
Lagos and Cape Coast

Castle,

and extends,

slightly

modified in
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i. e. tawny brown with the black and white marks
Eastern Equatorial Africa, at Zanzibar and Mombasa.

general colour,
less clear, to

NiPHONA soRDiDA, Flhrseus,

Ofvers. Vet.-Ak. Forh. 1872, p.

35

(Ilecyi-ida).

Many examples, not differing except in the elongate black spot in
the middle of the sides of the elytra being black only on its inner
border, thus forming a curved line.
FShrffius places the species in
the genus Hecyrida, but if our species is the same, the bidentate and
fasciculate apices of the eh'tra and the subparallel claws show it to
be a Niphona. Von Harold says that the H. (qjpendlcnlafa of
Gerstacker is the same species, but does not mention the position of
the claws.
It has a wide range.
I have seen examples from
Graharustown and Caffraria and Camcroons. Gerstacker records it
from Eastern Africa, at Lake
If TTPSERHA

Jipe.

HOMETERI, Harold.

One example.

Yon Harold

records

it

from Pungo Andongo on

the river Quanza.
Glen'ea pasciata, Pabr.

Eound

also at

Cameroons and Cape

calabarica, Thorns.,

is

Coast,

Castle.

Volumnia

the same or a nearly allied species.

GiENEA OHETROLATii, Murray.
This species is also widely distributed along the "West Coast. I
have seen examples from Old Calabar, Camcroons, and the Batanga
coast, and from Angola.

VOLTJMNIA WESTERMANXI, ThomsOU.

A
The

single
species

example, agreeing with the typical form from Natal.
occurs also in East Africa, from Bagamoyo to the

interior.

VOLTJMNIA XEtrCOMEL^NA, U.

Sp.

V. morosae {Pascoe) proxime offinis. Supra nigra, elytris utrinque
linea ohliqua a medio bast usque ad sutitram, suturu deinde ad
apicem, fascia curvata angusta niediana alteraque angustiore undulata prope apicem, albis, fronte grism ; thorace vitta laterali
et

linea,

nigris;

pleinimque obsoleta, dorsali albis; scuteUo antennisque
subtus nigro-grisescente, vitta laterali a cajnte

corpore

usque ad anum eoctensa, altera oblique pectorali ventreque vittis
medianis duabus sordide albis ; supra sat grosse punctata. AntenncB articulis prima et tertio quam in V. westermanni lotigioribus, tertio quam quarto fere duplo longiore, apice hand
nodosa ; elytra prope apicem mugis angustata, breviter truncata.
Long. 15-18 millim.
Several examples.
Distinguished at once by the deep black
colour of its upper surface, even in the apical area of the elytra,
which is ochrcous and light brown in V. morosa.
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Species of Lepidoptera Heterocera

from Central and South America. By Herbert Druce,
F.L.S., F.Z.S., &c.
[Received June 17, 1890.]

(Plates

XLII. & XLIII.)

now described from Central America will be
Biologia Centrali-.lmericana.' The types of those
from South America are all in my own collection.
The new

species

figured in the

'

Fam. ZTG^afiD^.
HisTioEA, Walk,

HlSXrOEA BOLIVIANA,

8p. H.

Primaries very dark brown, streaked from the base with carmine,
below which the wing is pale yellowish brown a spot in the cell
and a band of four spots beyond the cell, the first and second large,
a spot at the base
the other two small, all pale ochraceous yellow
of the wing and two minute streaks at the end of the cell bright
Secondaries bright rose-carmine, with the costal
metallic blue.
margin, apex, and outer margin very dark brown. The head, thorax,
and abdomen black. The head, collar, base of the thorax, and sides
the second and
of the abdomen spotted with bright metallic blue
third segments of the abdomen pale primrose-yellow ; the antennae,
;

;

;

palpi,

and legs blackish brown.

Expanse 2^

inches.

JJab. Bolivia (21us. Bnice).

A

fine distinct insect, not closely allied to

histioea

known

any other species

of

me.

to

EuPTRA, Herrich-Schaffer.
ExjPrRA GIGANTEA,

Sp. U.

Primaries bronzy green, black at the end of the cell; an elongated streak at the base of cell, below which is a large round spot, a
round dot at the end of the cell and two just beyond, the three
almost forming a triangle, below which is a large round spot, all
hyaline white.
Secondaries black, shaded with bronzy green round
a large ovalthe outer margin from the apex to the anal angle
shaped hyaline spot close to the base, beyond which nearer the apex
The head, thorax, and abdomen
is a band of three hyaline spots.
dark bronzy green the abdomen crossed at the base by a white band ;
Expanse 2| inches.
the antennae and legs black.
Hah. Interior of Colombia {Mus, Druce).
A fine species, allied to E. salmoni, Druce.
;

;

Maceocneme, Hiibner.

MaCROCNEME

AlESA, Sp. U.

Primaries black, glossed with bright green from the base to beyond
the middle secondaries black. The head, thorax, and abdomen black
;
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the tegulae black
the head aud thorax spotted with greenish white
from the base
central
stripe
with
a
edged with green the abdomen
to the anus and a stripe on each side bright metallic green ; the
antennae and legs black the underside of the abdomen with two
rows of minute white dots. Expanse 1| inch.
Hah. Bolivia {Mus. Druce).
A distinct species, allied to Macroctieme esmeralda, Butler.
;

;

;

HoMCEOCERA, Pcldcr.
HOSICEOCERA. RODRIGUEZI, sp. n.

Primaries clear hyaline, the base broadly deep black the costal,
and inner margins narrowly edged with black, the veins all
the secondaries the same as the primaries, very broadly
black
bordered with black on the inner margin the head, thorax, base of
the upperside of the
the abdomen, antennae, and legs black
abdomen banded with yellow, with very minute white spots on each
Expanse 1| inch.
the tip of the antenna; is white.
side
Hab. Guatemala, in the city {Rodriguez).
A very distinct species, allied to Homceocera salvini, Butler,
and Homceocera azora, Druce.
;

outer,

;

;

;

;

DiNiA, Walker.

DiNiA LAUDAMiA, Sp. n. (Plate XLII. fig. 1.)
Primaries and secondaries hyaline, the veins and outer margins of
both wings black the head, thorax, and the base of the abdomen
black, the abdomen above and the anal tuft deep carmine, with a small
tuft of black hairs at the anus a row of creamy-white spots extends
down the middle of the abdomen from the base to the anus the
underside of the abdomen and the legs greyish white the antennae
Expanse 1 inch.
black.
Hah. Interior of Colombia {Mus. Druce).
A beautiful little species allied to Dinia eagrus, Cr.
;

;

;

;

Trichura, Hiibn.

Tkichura ALiAEiA, sp. n.

(Plate

XLII.

fig.

3.)

Primaries and secondaries hyaline, the veins and outer margins
the head and collar brick-red the thorax
of both wings deep black
the
glossy green, the anal tuft black
abdomen
bright
black; the
the underside of the abdomen w^hite
palpi and legs Avhite in front
near the base antennae deep black. Expanse \-^^ inch.
Hah. Amazons, Pebas {Mus. Druce).
This insect is not closely allied to any other species in the genus.
:

;

;

;

;

Fam. Arctiid^.
Chaeidea, Dalman.

Chakidea amata,

sp. n.

Primaries black, shot with bright blue from the base to near the
middle, a broad streak partly in the cell and partly beyond rose-
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carmine secondaries bright blue excepting at the apex, which is
black a large oval-shaped spot about the middle of the outer margiu
bright carmine
the head, thorax, and abdomen bright blue ; the
tegulae black
the underside of the abdomen -white ; the legs bluish
:

;

:

;

Expanse 1^ inch.
Hah. Interior of Colombia {Mus. Druce).
A beautiful species, unlike any other known to me, but nearest

black.

to CTuiridea sjjlendida, Herr.-Schaff.

Helhira, Butler.
Helittra lelex,

sp. u.

aUicd to H. apicaJis, Herr.-Sch., from which it differs
at the apex
is very much smaller, the blue bands are much wider and deeper in
colour
the secondaries are bright metallic blue excepting near the
apex, which is black with a narrow white margin. In the female the
primaries are much blacker than in the female of H. apicalis, and
the secondaries are deep ultramarine blue, the segments of the
abdomen being edged with the same colour. Expanse, (S li inch,
3Iale.

Closel}'

as follows

:

— the primaries are broader, the white mark

;

2 If inch.
Hab. Ecuador

8arayacu, Chiguinda, Intaj (Mus. Druce).
to HeUura apicalis, Herr.-Sch., and
Ileliura alpha, Druce, the female being quite distinct from the females
of either of them.

A

distinct

:

species, allied

AuTOMOLTs, Hiibner.
AtrioMOLis LAXANiA, gp.

n.

(Plate

XLII.

fig.

2.)

Primaries chrome-yellow, the apex edged with black, the fringe
black. Secondaries black, with the costal margin from the base to the
apex broadly banded with chrome-yellow. The head bright metallic
blue the thorax, collar, and tegulae chrome-yellow
the abdomen
black; the anus and the four anal segments spotted with bright metallic blue
the basal segments spotted with chrome-yellow on each side;
the underside of the abdomen banded with chrome-yellow antennae
;

;

;

;

and legs black. Expanse 1| inch.
Hab. Interior of Colombia (Mus. Druce).

A

fine insect, allied to

Automolis superha, Druce.
iDALrs, Walk.

Idalxjs ciTEiNA, sp. u.

(Plate

XLII.

fig.

4.)

Primaries bright yellow a streak at the base, an elongated spot at
the end of the cell, and a small round dot boj'ond dark grey
a spot
on the inner margin close to the base and a long streak near the
anal angle bright rose-red below the spot at the end of the cell are
four dark grey elongated spots, the fourth on the inner margin.
Secondaries white, shaded with pink
the underside of both wings
white the costal margin, apex, and outer margin of the primaries
shaded with yellow. The head and thorax greyish the collar yellow
edged with red the tegula? yellow, edged with red and tipped with
•while; the abdomen above bright red; the sides, undersides, and
;

;

;

;

;

;

:
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anus white the legs brownish white ; the antennae pale brown,
yellowish at the tips.
Expanse 14 inch.
Hab. Amazons, Ceara (Slas. Bruce).
A sperdnien of this beautiful little insect is in the National
collection from San Paulo, lirazil.
;

Idall's lemba, sp. n.

Primaries the basal half, and along the costal margin to the apex,
pale brownish fawn-colour, the outer half whitish hyaline
secondaries white.
The head, thorax, and tegulee fawn-colour the coUar
:

:

;

and base of the

tegulae white
the abdomen above bright red,
the underside of the abdomen white ; the palpi, antennae, and legs
brownish white. Expanse I5 inch.
;

Eab. Amazons, Para (J/«s. Druce).
Idalus LAEIS8A,

sp. n.

(Plate

XLII.

fig. 5.)

Primaries pure hyaline white the costal margin from the base to
the apex and from the base to the anal angle pale brown ; the inner
margin from the base to about the middle white, with a small red
streak nearest the base. Secondaries rose-carmine, the costal, outer,
and inner margin white, the fringe white. The head, thorax, and
tegulse white shaded with pink ; the abdomen above bright rosecarmine, the underside and two dots at the base white ; the antennae
and fore legs pale brown, the other legs all white. Expanse 1^4^. inch.
Hab. Amazons, Santarem(il/MS. Bruce).
:

Idalus lavixia,

sp. n.

(Plate

XLII.

fig. 6.)

Primaries red shaded with grey
three V-shaped yellow marks
along the costal margin, the outer margin and a round-shaped mark
above the anal angle pale primrose-yeUow, two yellow dots on the
inner margin
near the base a band of very distinct red spots crosses
the wing about the middle, and the outer margin spotted with red;
the fringe yellow. Secondaries pale reddish yeUow. The head, thorax,
and upperside of the abdomen red the underside and the legs reddish
yellow
the collar and base of the tegulse bright yellow ; antennae
yellowish brown.
Expanse ly^g inch.
Hab. British Guiana (Mus. Bruce).
;

;

;

;

Ekchia, ^Yalk.

Eechia latera,
Primaries black,

XLII. fig. 7.)
crossed beyond the middle from the costal margin

sp. n.

(Plate

by a wide semihyaline white band crossed by
the black veins, the costal margin streaked from the base to near
the apex with bright blue ; a wide bright blue streak extends from
the base to the anal angle, but not quite reaching it secondaries
black shot with bright blue. The head, thorax, and the abdomen dark
blue the underside of the abdomen white ; the antennae, palpi, and

to near the anal angle

:

;

Expanse 1^ inch.
Hab. Ecuador {Buckleij, Mas. Bruce).

legs black.

A

very beautiful insect, allied to E.

jjorj^lniria.

Cram.
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Phcegopieea, Boiad.

Phcesopteea leeia,

sp. n.

Primaries pale yellowish fawn-colour, thickly irrorated with
an indistinct pale yellow waved subminute black scales
marginal line crosses the wing from the costal to the inner margin ;
the fringe brown and yellow. Secondaries pale yellowish white,
almost hyaline near the base the fringe yellowish white the underside of both wings as above but paler in colour. The head and thorax
pale fawn-colour the abdomen brownish black on the upperside, the
underside and the legs yellowish fawn-colour, the antennae blackish
;

;

;

;

brown. Expanse 2| inches.
Hah. Ecuador, Sarayacu {BucMeij, Mus.
Phceoopteka lkda,

Drtice).

sp. n.

Primaries and secondaries pale yellowish hyaline, darkest along
the costal and inner margins of both wings, the costal margin of the
primaries dotted with brown. The head, thorax.and tegulae pale fawncolour, a black dot on the base of each of the tegulaj
the upperside of
the abdomen pale orange-yellow, the underside yellowish white the
legs orange-yellow spotted with black
the antennae dark brown.
;

;

;

Expanse 3 inches.
Hab. Dominica (Angus, Mus. Bruce).
This insect

is

allied to P. elota, Moschler.

Phcegoptera laudia,

sp. n.

Primaries and secondaries uniformly pale yellowish hyaline, with
all the veins dark brown
the head, thorax, abdomen, and legs
orange-yellow; the antennae black.
Expanse 2^ inches.
Hab. Trinidad (Mus. Druce).
A distinct species, very unlike any others known to me.
;

Ph(egopteea AiMOPiA, sp. n.
Primaries and secondaries pale greyish brown, the secondaries
whitish near the base, the veins on the primaries darker brown than
the ground-colour of the wing. The head and thorax blackish brown
the abdomen on the upperside yellow banded with black, the underside dark brown
the antennae, palpi, and the legs almost black.
Expanse 2| inches.
Hah. Antioquia, Frontino (Salmon, Mus. Bruce).
This insect is allied to P. umber. Cram., but is a smaller and much
;

paler coloured species.

Phcegopteea alsa,

sp. n.

Primaries reddish hyaline brown, darkest at the base and along
the costal and inner margin, a very indistinct waved submarginal
line crosses the wing from the costal to the inner margin above the
Secondaries almost hyaline excepting at the apex
anal angle.
and partly round the outer margin, which is shaded with reddish

The head, thorax, abdomen, and legs brownish fawn-colour
antennae black. Expanse 2^ inches.
Hnb. Dominica (Angas, Mus. Drme).
brown.

•
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Phcegoptera ambrosia, sp. n.
Primaries dark brown, with all the veins black, marked much the
same as those of P. stiffasa, Herr.-Schaff., but considerably darker
The head, thorax, and tegulas dark
secondaries brownish hyaline.
brown, the collar and tegulae banded with red the upperside of the
abdomen bright carmine the anus and last two segments banded
with black thesidesand the underside of the abdomen dark brown ;
Expanse 3| inches.
the antennae and legs brown, the palpi black.
Hab. Antioquia, Erontino (Salmon, Mus. Druce).

;

;

;

;

A

fine species.

Allied to P. snffasa, Herr.-Schaff.

Akctia.

ArCTIA EODRIGUEZr, Sp. D.
Primaries black, with a pinkish-white streak extending from the
base almost to the anal angle, on the costal side of the streak beyond
the middle is a large pinkish-white ^-shaped mark, and on the costal
margin near the base is a small streak crossing the wing almost to the
Secondaries bright carmine, broadly bordered with
inner margin.
black, above which close to the anal angle is a row of three small
The head, antenna, thorax, tegute, and legs black, the
black spots.
abdomen bright carmine the anus and underside black. Expanse
1| inch.
Hab. Guatemala, in the City {Rodriguez).
;

Earn. Melameridje.

Thiemiba, Walk.
TfliRMiDA suPERBA,

sp. u.

(Plate

XLII.

fig.

10.)

Primaries black glossed with dark blue, the basal half of the wing
bright orange, the orange colour does not extend to either the costal
or inner margin ; the veins crossing the orange are black: secondaries
black glossed with bright dark blue ; the fringe of both wings black.
The antennae, palpi, head, thorax, and legs black ; the abdomen bright

Expanse 2 inches.
Hub. Upper Amazons {Mus. Druce).

blue.

This fine species

is

allied to Scea deovica,

Druce.

(Plate XLII. fig. 11, $ .)
Cat; ii. p. 466.
Walk.
Thirmida dimidiata,
Walker described the male of this fine insect.
figure of the female from a specimen in my own

Thirmida DiMiDiATA.

Colombia

;

I

now

give a

collection

from

both sexes are in the Hope collection at Oxford.
Flavinia; Walk.

Flavinia alcidamea,

sp. n.

Primaries and secondaries bright citron-yellow the costal, outer,
and inner margins of both wings naiToWly bordered with deep black
The head, thorax,
the black is widest at the apex of the primaries.
the abdomen black, banded on the
antennae, palpi, and legs black
;

;

;
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with j'ellow. The sexes are alike, the oiil}- difference being
that the antennte of the male are pectinated, those of the female
simple.
Expanse 1| inch.
Hah. Panama, Chiriqui (Arce, Mus. Druce)
Ecuador, Intaj
[Bucldey, Mus. Druce).

sides

;

Flavinia lemonia,

sp. n.

(Plate

XLIl.

fig. 8.)

Primaries black, with a wide central yellow streak extending from
the base to the end of the cell.
Secondaries bright yellow, broadly
bordered with black. The head, thorax, abdomen, and legs black.
Bexes are alike, excepting the antennae of the male are pectinated,
those of the female simple.
Expanse 1| inch.
llah. Ecuador,

Chiguinda {BacJcley, Jlus. Druce).

Devara, Walk.

Devaea

lassippa, sp. n.

(Plate

XLII.

fig.

13.)

Primaries with the basal half of the wing bright chrome-yellow,
the costal and the apical half brownish black, with a large oval creamcoloured spot nearest the apex. Secondaries chrome-yellow, broadly
bordered with black from the apex to the anal angle. The head,
antenna;, and palpi black ; the thorax, tegulae, abdomen, and legs
chrome-} ellow, the anus tipped with black. The underside of the
wings the same as above, but paler in colour. Expanse
inch.
Dab. Colombia, Bogota (Mus. Druce).
This species is allied to Devara onoba, Druce.

1^

MiCROGiTON, Feld.

MiCROGlTON LARI8SA,

Sp. n.

Primaries brownish black, crossed in the middle from the costal
margin with a wide cream-coloured band. Secondaries
cream-coloured, dusky at the base and broadly bordered with black
from the apex to the anal angle. The head, tegulae, and abdomen
bright metallic green, the collar orange
the thorax, antennce, and
palpi dark brown, the legs cream-colour.
Expanse 1^ inch.
Hab. Ecuador, Sarayacu {Bucldey, Mus. Druce).
to the inner

;

MiCROGITON LATOKA,

Sp. U.

Primaries and secondaries black, both wings broadly banded in
the middle with dark yellow, the band on the secondaries not reaching
the outer margin, a small metallic blue spot at the base of the primaries ; the underside the same as above excepting that tbe base of
both the wings is bright blue, and a large blue spot beyond the orange
band on the primaries. The head, thorax, and abdomen black, the
abdomen banded Ttith metallic green ; tbe collar orange ; the

Expanse 1| inch.
Hab. Ecuador, Ihtaj {Buckley, Mus. Druce).

antennae, palpi, and legs black.

MiCROGITOU ALEA,

Sp. n.

Primaries pale yellow,- with the apex, outer and inner margins
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broadly bordered with black, a black streak extending from the base
Secondaries yellow,
along the costal margin to about the middle.
bordered with black along the costal margin, the apex and outer
margin, to the anal angle. The underside the same as above but
The head and thorax brownish black ;
considerably paler in colour.
the abdomen black, striped with yellow, the underside yellowish

Expanse 1| inch.
antennae and palpi black, the legs yellow.
Hah. Ecuador, Sarayacu {Buckley, Miis. Druce).

white

;

Paniasis, gen. noT.
slender, the abdomen extending slightly
proboscis
small, the palpi very minute
the
head
beyond the wings
rather long, slender antennae one third the length of the wing, very
Primaries long, narrow at the
deeply pectinated the legs slender.
base, broad and much rounded at the apex, the costal margin
secondaries rather long, rounded at the apex and anal
straight

The thorax and abdomen

;

;

;

;

;

angle.

Paniasis aleopetra,

sp. n.

(Plate

XLII.

fig. 9.)

Primaries and secondaries uniformly dark glossy blue, almost
black at the apex of the primaries, which are crossed from the costal
to the outer margin by a white band which is slightly hyaline, the
band does not extend to either of the margins a semihyaline round
The
the fringe of both wings bluish black.
spot close to the base
thorax
the
and
front
of
the
collar
black
palpi
and
head, antennae,
orange-yellow the thorax and abdomen dark glossy blue, the anus
;

;

;

;

and legs black. Expanse 1| inch.
Hah. Interior of Colombia {Mus. Druce).

Fam. LiPARiD^.
Genussa, Walk.

Genussa altaba,

sp. n.

Primaries and secondaries semihyaline white, the costal apex,
outer and inner margins bordered with greyish black a streak at the
end of the cell and the veins greyish black the underside the same
The head, thorax, and abdomen white, the anus dusky
as above.
white antennae black, legs white. Expanse 1| inch.
Hah. Ecuador, Sarayacu (Buckley, Mus. Druce).
;

;

;

This species

is

allied to

Genussa celerenaria, Walk.
Eacles, Hiibn.

Eacles

leona, sp. n.

Primaries greyish brown three spots close to the base, one in the
and two elongated streaks at the end of the cell, a row of ovalshaped spots crossing the wing beyond the middle from the costal
to the inner margin, and a marginal row of elongated streaks exSecontending from the apex to the anal angle, all creamy white.
marginal
row
a
the
wing
and
half
of
the
basal
brown,
daries greyish
;

cell,
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of elongated streaks extending

from the apex to the anal angle
pale primrose-j-ellow, the base and a large spot at the end of the
cell bright red ; on the underside the spots are more suifiised and of
a dark yellow colour, with a large red spot at the end of the cell on
both wings.
The head, thorax, tegute, and abdomen dark greyish
brown, the base of the tegulag yellow,and the thorax streaked with two
•wide yellow lines, the sides of the abdomen streaked with yellow,
the upper and underside of the abdomen banded with red the an;

tenna? and legs black.

Expanse 5
Eah. Paraguay, Uruguay {Mus.

A fine

inches.
Driice).

distinct species, allied to E. sphndens, Druce.

CoLOKADiA, Pack.

COLORADIA LEPTA,

Sp. U.

Primaries and secondaries almost uniformly dark brown, darkest
along the costal margin and at the apex of the primaries, the veins
are aU_ slightly darker than the ground-colour of the wings the
underside of the primaries are slightly greyish. The head, thorax,
fcegula;, abdomen, and legs all dark brown; the antennae black.
;

Expanse 5| inches.
Hah. Paraguay {Mus, Druce).

Fam. Lasiocampid^.
DiEPHiA, Hiibn.

DiRPHiA LAVERifA,

(Plate

Bp. n.

XLIII.

fig. 1.)

Primaries semihyaline, black, thickly irrorated with yellow scales
;
the veins all deep black a yellow spot at the base of the cell and a
yellowish band at the end of the cell. Secondaries semihyaline black,
with the fringe black and white. The underside of both wings pale
blackish brown with a yellowish tinge, and a white spot at the end
of the cell of both primaries and secondaries, the costal margin of
the latter edged with yellow. The head, thorax, and tegulfe black,
clothed with long yellowish hairs ; the collar yellow, the abdomen
black, banded with yellow ; the anus and legs red
antennae black.
;

;

Expanse 2| inches.
Hah. Ecuador, Intaj

(Buekleij,

Mus. Druce).

This insect is very distinct from
any near ally.

DiRPHIA LATEMEDIA,

all

known

to

me and

has not'

Sp. n.

Primaries very like D. rosea, Druce, but

and instead of the straight

much browner

in colour,

wings in that species
is a series of lunular-shaped yeUow markings edged with black,
extending from the costal to the inner margin the darker markings
are all more defined, the spot at the end of the cell being considerably larger.
Secondaries dark brown, with a yellowish tinge at the
base, and the black submarginal line very distinct.
The head and
thorax dark brown
abdomen orange-yellow banded with black,
Proc. Zool. Soc— 1890, No. XXXIV.
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lines that cross the

;

;
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and with a central black line from the base to the anus the sides
and underside of the abdomen black the outer sides of the legs
;

;

fawn-colour, the inner sides black ; antenna3 orange palpi orange in
The sexes are alike. Expanse,
front, black at the sides and back.
;

cJ

3 inches, $ 4 inches.
Hah. Ecuador, Sarayacu

A

Mus. Druce).

(Bucllei/,

very distinct species, allied to D. rosea, Druce, from Mexico.

Draconiptekis, Hiibn.

Draconipteris gigantea,

sp. n.

(Plate XLIII.

fig. 4.)

Primaries and secondaries pale fawn-colour, becoming almost
yellow round the outer margins the costal margin of the primaries
edged with yellow a straight yellow line edged with white on the
outer side extends from the apex to about the middle of the inner
margin, on the outer side of which is a row of yellowish lunularshaped marks the apex and part of the fringe black the apical
a yellowish streak at the end
part of the wing clouded with white
of the cell on the inner point of the streak is a very minute black dot.
Secondaries crossed below the middle from the costal to the inner
margin with a faint yeUow line, below which is a dusky baud with
whitish lunular-shaped markings the fringe at the apex black, that
round th e outer margin yellowish white. The underside of both wings
fawn-colour shaded with yellow, and irrorated with brown scales
both wings with a submarginal brown line. The head, thorax, and
abdomen pale fawn-colour ; the underside of the latter rather
darker; antennas yellowish fawn-colour; palpi dark brown ; legs
Expanse 3| inches.
yellowish brown.
Hah. Ecuador, Sarayacu {Buckley, Mus. Druce).
A fine distinct species, much the largest known to me belonging
to the genus Draconipteris.
;

;

;

;

;

;

;

;

•

OxTTENxrs, Hiibn.

OxYTENus LAVERNA, sp. u. (Plate XLIII. fig. 5.)
Primaries and secondaries uniformly yellowish fawn-colour the
primaries crossed from the costal margin near the base to the inner
margin by four waved lines, and considerably beyond the middle by
several very indistinct waved lines
a submarginal row of blackish
lunular-shaped markings extends from the costal margin near the
apex to the inner margin two large black spots at the end of the
;

;

;

that nearest the costal the smallest the outer portion of the
wing is clouded with silvery white. Secondaries with the submarginal row of blackish lunular-shaped markings the same as on the
primaries, and with a marginal waved silvery-white line extending
from the apex to the anal angle.
The underside yeUow with a
pinkish shade, and with the darker lines more distinct than they are
on the uppcrside. The head, thorax, and abdomen fawn-colour
Expanse 4 inches.
antennte, palpi, and legs brownish.
Hah. Ecuador, Intaj {Buckley, Mus. Druce).
A fine species, not closely aUied to any other known to me.
cell,

;
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Eriogastek, Germer.

Eriogaster aleria,

sp. n.

Primaries pale grey, shaded with dark brown, and crossed from
the costal to the inner margin with waved white lines ; a darkbrown elongated spot at the end of the cell. Secondaries very pale
grey, with a submarginal waved white line extending from the apex
almost to the anal angle, but not quite reaching it the fringe and
underside of both wings pale grey.
The head, thorax, and abdomen pale grey; antennae and legs greyish brown. Expanse 2|
;

inches.

Hah. Ecuador, Sarayacu {Buchley, Mas. Druce).
This species is allied to Eriorjaster submarginalis, Walker, from
Colombia.
Hydrias, Herr.-SchaflP.

Htdeias amathueia,

sp. n.

Primaries brown, thickly irrorated with very minute black scales;
a large black spot at the end of the cell, beyond which is a row of
very minute white dots crossing the wing from the costal to the
inner margin a faint submarginal black line extends from near the
;

apex to the anal angle. Secondaries pinkish brown the costal
margin dark brown, irrorated with minute black scales from the
base to the apex. The underside of both wings uniform pale brown.
The head, thorax, aud base of the abdomen dark brown ; the abdomen pinkish brown the antennae, palpi, and legs brown. Expanse
1^ inch.
ffab. Ecuador, Sarayacu {BucHey, Mus. Druce).
This species is allied to Hydrias iJSorica, Herr.-Schiiff.
;

;

,

Hydrias lascoria,

(Plate

sp, n.

XLII.

fig.

12.)

Primaries reddish brown, with the veins mostly black

;

a dark-

brown mark near the base below the cell, beyond which a narrow
waved black line crosses the wing from the costal to the inner
margin

the costal margin broadly streaked with greyish white.
;
Secondaries: the costal half of the wing greyish white, slightly
irrorated with brown scales ; the abdominal half of the wing pale
reddish brown ; a submarginal dark brown waved line extends from
the apex to the anal angle.
The underside uniformly pale reddish
brown, slightly greyish at the apex of the secondaries. The head,
thorax, and abdomen dark brown, the collar grey ; antennte, palpi,

and legs brown. Expanse 1| inch.
Hab. Ecuador, Sarayacu {Buckley, Mus. Druce),
Hydrias laudia,

sp. n.

Primaries dark brown ; the costal margin, a wide line extending
from near the apex and crossing the wing about the middle to the
inner margin, creamy white on the inner side of the line is a second
narrow curved white line, which joins the first about the middle of
the wing; a very indistinct waved submarginal white line extends
;

34*
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from the apex to the anal angle. Secondaries pale reddish brown,
with a white streak at the apex the fringe of both wings brown.
The underside of both wings pale brown, with a slight reddish tinge.
The head, thorax, and abdomen dark brown antennae, palpi, and
Expanse 1| inch.
legs greyish brown.
Hah. Ecuador {Bucldey, Mus. Druce).
This insect is not nearly allied to any species known to me.
;

;

Htdrias ampika,

(Plate

sp. n.

XLII.

fig.

14.)

Primaries silvery white a large spot at the base, one at the
apex, and one beyond and below cell nearest the anal angle and the
outer margin all reddish brown tn'o small spots at the end of the
Secondaries reddish brown,
cell and two narrow waved lines black.
with the apical half of the wing silvery white ; a submarginal waved
black line extends from the apex to near the anal angle. The underside of both wings reddish brown ; the apex of the secondaries
The head, thorax, abdomen, antennae, palpi, and
slightly greyish.
;

;

Expanse If inch.
Hab. Ecuador, Sarayacu {Bucldey, Mus. Druce).
A very fine insect, quite distinct from any other known

legs reddish brown.

HxDRiAs AMiDA,

sp. n.

(Plate

XLII.

to

mo.

15.)

fig.

Male. Primaries pale fawn-colour a wide white band edged with
black crosses the wing about the middle from the costal to the inner
margin, and a faint submarginal line extends from the apex to the
the costal margin
Secondaries pale fawn-colour
anal angle.
broadly bordered with greyish-white irrorated fawn-coloured scales.
The underside of both wings uniformly pale whitish fawn-colour.
The head and thorax greyish the antennae, palpi, abdomen, and legs
fawn-colour. The female the same as the male, but larger, and
Expanse, c? 1| inch, $ 2|
with all the markings more distinct.
;

;

;

inches.

Hah. Ecuador, Sarayacu {Buckley, Mus. Druce).
This species differs from all the species of Hyclrias known to
in having the wide white baud across the primaries.

Htdkias lecca,

me

sp. n.

Primaries and secondaries almost uniform pale brown, slightly
darkest along the costal margin of the former ; primaries with a
large triangular white spot close to the base the fringe pale brown
the underside the same as above, but without the white triangular
The head, thorax, and abdomen pale brown ; the antennae
spot.
;

Expanse 1| inch.
Hab. Ecuador, Sarayacu {Bucldey, Mus. Druce).

black.

Apatelodes, Packard.

Apatelodes anava,

sp. n.

Primaries pale fawn-colour, crossed from the costal to the inner
margin with three dark-brown bands, edged on the outer side with
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whitish lines a row of minute black dots crosses the wing
beyond the third band ; a small hyaline white spot close to the
apex, and a marginal white line extends from the apical white spot
indistiiict

;

to the anal angle.

Secondaries pale pinkish fawn-colour, crossed

about the middle from the apex to the inner margin by two narrow
brown lines the fringe of both wings brown. The underside of
both wings very pale brownish fawn-colour, with all the lines very
indistinct, excepting those on the secondaries, which are darker than
above.
The thorax and abdomen pale fawn-colour the head,
antennae, palpi, and legs darker brown.
Expanse 2 inches.
Hah. Ecuador, Sarayacu (BucJclei/, Mus. Bruce).
This species is allied to Apatelodes homhycina, Feld., but very
different in colour and markings.
;

;

CECEOLOSTERA.
fficECLOSTEKA AMOEIA, Sp. n.

Primaries pinkish fawn-colour, shaded with grey, crossed from
the costal to the inner margin by three indistinct waved brown lines
a black dot at the end of the cell and a white hyaline spot close to
the apex.
Secondaries reddish fawn-colour, crossed from the apex
to the anal angle with a narrow brown line
the fringe of both
wings brown the underside pale fawn-colour
the head, thorax,
abdomen, antennte, and legs reddish fawn-colour.
Expanse 2
;

;

;

;

inches.

Hah. Ecuador, Sarayacu (Bucldey, Mus. Driice).
This species is allied to (Ececlostera micropus. Walk.

Fam. LiMACODiD-S.
Daloera, Herr.-Schaff.

Dalcera leberna, sp. n.
Primaries creamy white, with a wide submarginal reddish-brown
band extending from near the apex to the anal angle a small
reddish-brown spot at the end of the cell. Secondaries creamy
The head,
white, tipped with reddish brown at the anal angle.
thorax, and abdomen, antennteand legs reddish brown. The underExpanse
side of the wings yellowish white, without any markings.
;

1| inch.
Hah. Ecuador, Sarayacu

A

{Buckley.,

distinct species, allied to

Dalcera ampeia,

Mus. Druce).

D. ahrasa, Herr.-SchalB.

sp. n.

Primaries white ; the costal half slightly hyaline the inner margin
and anal angle shaded with pale brown ; a brown streak just above
the anal angle the marginal line brown. Secondaries pure white,
slightly shaded with brown on the outer margin close to the anal
The head, thorax, and the abdomen pale yellowish brown
angle.
the antennae and legs slightly darker brown. Expanse 1| inch.
Hah. Bolivia {Buckley, Mus. Druce).
This species is not closely allied to any other known to me.
;

;
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Dalcera laxta,
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sp. n.

Primaries brownish grey, crossed from the costal to the inner
margin with narrow waved brown lines. Secondaries dark grey,
palest at the base ; the underside of both wings grey, without any
markings. The head, thorax, and abdomen pale grey the antennae
and legs pale brown. Expanse 1| inch.
Hah. Ecuador, Sarayacu {Bucldey, Mus. Dt-uce).
;

A

distinct species, allied to I), ampela, Druce.

MiEESA, Walk.

MiEESA

(?)

AM18ENA,

sp. n.

Primaries pale fawn-colour, with a large reddish-brown mark
close to the anal angle, and extending along the inner margin almost
to the base
the dark brown is crossed by two narrow white lines,
and is shaded with white nearest the anal angle. Secondaries pale
fawn-colour, slightly dusky near the anal angle
the fringe of both
wings pale brownish fawn-colour. The head, thorax, and abdomen,
antennae and legs pale fawn-colour a tuft of dark reddish-brown
hairs at the base of the thorax.
Expanse 1| inch.
Hah. Ecuador, Sarayacu {Bucldey, Mtis. Druce).
A beautiful little species, very distinct from all known to me.
I place it in the genus Miresa with considerable doubt.
;

;

;

Earn. BoMBYCiD^,

Peismoptera, Butl.

Peismopteea aminula,

sp. n.

Primaries and secondaries quite hyaline the costal, outer, and
inner margins and the veins yeUow
the base of the costal margin
white the secondaries with a small black spot on the inner margin
a little above the anal angle.
The head greyish collar yellow
thorax and abdomen dark reddish brown antennae and legs yellow;

;

;

;

;

brown. Expanse 1 5 inch.
Hah. South-east Brazil {Mus. Druce).

ish

A

distinct species, allied to Prismoptera opulina, Butler.

Caethaea, Walk.

CaETHAEA

AJIISENA, Sp. U.

Male. Primaries dull brown, crossed by three waved darker brown
lines, and close to the apex an elongated reddish-brown spot.
Secondaries brown, with three short white streaks along the inner
margin. The head, thorax, and abdomen yellowish brown ; antennae
dark brown.
The female is considerably larger and much darker
in colour, the primaries being much irrorated with grey scales
the
secondaries are also blacker.
Expanse, c? I4 inch, $ 2 inches.
Hah. Ecuador, Sarayacu {BxiclAey, Miis. Druce).
A very distinct species, allied to Carfhara vecca, Druce. from the
Volcan de Chiriqui.
;
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Anthoceoca, Butler.

Anthocroca lebethka,

sp. n.

Primaries the costal half of the wing pale citron-3'ellow, with a
pinkish tinge near the apex the inner half of the wing dusky
brown two narrow brown lines cross the wing from the costal
margin close to apex to the inner margin above the anal angle.
Secondaries pale reddish brown, crossed by two indistinct darker
brown lines; an orange-coloured streak at the anal angle. The
underside much the same as above, but with the markings more
indistinct.
The head, thorax, and the abdomen pale fawn-colour
Expanse 1^ inch.
the antenna; and legs brown.
Hah. Ecuador, Sarayacu {Buclcley, Mus. Druce).
:

;

;

Anthocroca amphea,

sp. n.

Primaries pinkish fawn-colour, irrorated with white and crossed
costal to the inner margin by four narrow waved black
lines
a small black dot at the end of the cell.
Secondaries pale
pinkish fawn-colour, darkest at the apex and round the outer margin
the base and inner margin shaded with white
a faint submarginal
brown line extends from the costal margin to the anal angle the
fringe of both wings fawn-colour.
The head, thorax, abdomen,
antennae, palpi, and legs pale pinkish fawn-colour.
Expanse ]^

from the
;

;

;

;

inch.

Hah. Ecuador (BucMey, Mus. Druce).
A smaU and very distinct insect, allied

Anthocroca amtcla,

to the preceding species.

sp. n.

Primaries pale

yellowish fawn-colour, with a very indistinct
line extending from the costal margin near the
apex to the inner margin above the anal angle ; a large greenishbrown spot on the costal margin close to the apex, and two small
black dots at the end of the cell ; on the outer side of the submarginal line the wing is shaded with yellow near the anal angle.
Secondaries pale fawn-colour, shaded with yellow at the apex and
partly round the outer margin.
The head, thorax, and abdomen
pale fawn-colour ; the antennae and legs brown.
Expanse 1^ inch.
Hab. Ecuador, Sarayacu {Bucldey, Mus. Druce).

waved submarginal

Asthenidia, Westw.

ASTHENIDIA BTJCKLETI,

Sp. U.

Primaries and secondaries pale yellow, shaded with white ; both
wings crossed about the middle by a wide pale-brown band, beyond
which on the primaries is a narrow dusky line that extends from
the apex to the inner margin above the anal angle
secondaries
with two submarginal waved pale-brown lines. The underside of
both wings pale yellow, with brown submarginal line. The thorax
and abdomen pale yellow the head, palpi, and legs black the
Expanse 3| inches.
antennae dark brown.
Hah. Bolivia {BucMey, Mus. Druce) East Peru {Mas. Druce).
;

;

;

;

MR. H. DRUCE ON LEPIDOPTERA FROM

508

[June 17,

ASTHENIDIA. AMPHIRA, Sp. D.

Primaries and secondaries pure white, with a slight primrose
shade on the costal and outer margin of both the wings. Primaries
crossed by two dusky black lines, the first broad, the second narrow;
the marginal line black a short black streak at the end of the cell
Secondaries with two dusky black bands, the
the fringe white.
broad the fringe black a red spot just
second
first narrow, the
above the tail and two black spots on the outer margin. The underThe head white, the collar yellow ;
side of both wings pure white.
thorax and abdomen white ; the antennae dusky the palpi white in
Exfront, black at the sides ; the legs black, banded with white.
;

;

;

;

panse 3| inches.
Eah. Ecuador, Intaj (Buckle;/, Mus. Bruce).
This species is allied to Asthenidia transversaria, Pruce, from
which it is at once distinguished by its much longer hind wings,
and by the bands being almost black instead of pale brown.

Fam. CossiD^.
Cossus, Fabr.
CossTJS

AMUNDASA,

(Plate

sp. u.

XLII.

fig.

16.)

Primaries reddish pink; the base and the outer margin dark
the wing is thickly streaked with minute black lines.
brown
Secondaries dark brown, with a red spot close to the anal angle.
The underside pale pinkish brown, thickly streaked with very fine
brown lines. The head, collar, and tegulse red the thorax brown ;
abdomen red, with a brown line down the middle, the underside
brown ; legs brown antennse and legs reddish brown. Expanse
;

;

;

2

inches.

Hah. Ecuador, Sarayacu {Bucldey, Mus. Bruce).
A fine species, quite distinct from all known to me.

Fam. HepialidjE.
Hepialus, Fabr.

Hepialps

paropus, sp. n.

Primaries yellowish fawn-colour, thickly streaked near the apex
with very minute brown lines. Secondaries reddish fawn-colour
the costal margin slightly shaded with yellow. The head, thorax,
abdomen, and legs yellowish fawn-colour antenna; dark brown.
Expanse 1| inch.
Hah. Ecuador, Sarayacu (BiicHei/, Mus. Bruce).
This species is not allied to any other known to me.
;

Hepialus momus,

sp. n.

(Plate XLIII.

fig.

3.)

Primaries fawn-colour, banded along the costal margin with dark
reddish-brown bands, and a large reddish-brown triangular marking
below the end of the cell a pinkish^white band crosses the wing at
the end of the cell and becomes wider on the inner margin a row
;

;
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of marginal brown spots extends from the apex to the anal angle.
Secondaries pinkish t'awn-colour, almost pink at the base.
The
head, thorax, and abdomen reddish brown ; antennae and legs darker

Expanse 2| inches.
Hub, Ecuador, Harayacu (BucJdei/,

brown.

A

fine species, allied to

Hepialus metellus,

AIus. Bruce).

Hepialus cemulus, Eutler, from Japan.

sp. n.

(Plate

XLIII.

fig.

2.)

Primaries dark brown, banded with darker brown along the
costal margin and near the inner margin close to the base
two
narrow white lines cross the wing beyond the middle, extending
from the costal to the inner margin ; two large black spots about
the middle of the inner margin and a metallic gold spot at the end
of the cell.
Secondaries blackish brown, thickly clothed with light
red hairs at the base. The underside of both the wings dark brown,
shaded with yellow along the costal and outer margin. The head,
thorax, and lower part of the abdomen dark brown, the basal
half of the latter clothed with light-red hairs
the legs almost
black the antennae black.
Expanse 2| inches.
Ifab, Ecuador, Sarayacu {Buckley, Mvls. Bruce).
This species is allied to HepiaJiis momiis, Druce but it is very
distinct in the markings and colours.
;

;

;

:

Fam. NoTODouTiDiE.
Phaleea, Hiibn.

Phaleea amphissa,

sp. n.

Primaries dark grey, thickly irrorated with brown scales, and
crossed from the costal to the inner margin with narrow darkbrown waved lines ; a submarginal waved white line extends from
the costal margin close to the apex to the anal angle ; the marginal
line black, edged with white on the inner side
the fringe grey.
:

Secondaries dark brownish black, slightly streaked with grey at the
anal angle a few yellowish hairs at the base and on the inner
margin ; the fringe dark brown. The underside of both wings grey,
shaded with dark brown, yellowish near the base. The head and
front of the thorax dark brown ; the thorax and tegulae grey, mixed
with dark-brown hairs ; the abdomen above blackish brown, banded
with yellow ; the anus grey ; the underside of the abdomen and
legs yellow ; the antennae yellowish brown.
Expanse 3 inches.
Bab. British Guiana (Mus. Bruce).
A fine species. To some extent it resembles Phalera sigmata,
Butler, from Japan; but is altogether a larger and darker-coloured
;

insect.

Edema, Walk.

Edema

lanassa, sp. n.

Male. Primaries olive-green, mottled with darker brown along
the costal margin and beyond the cell
a silvery-white spot and
streak at the end of the cell, beyond which is a yellowish mark and
;
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a row of aubmarginal minute black dots the fringe olive-brown.
Secondaries dark brown, palest at the base the fringe pale greyish
brown. Underside primaries pale brown, with a marginal row of
black dots near the apex.
Secondaries greyish brown, broadly
bordered with darker brown round the outer margin.
The head,
thorax, and anus olive-green
the antennae and abdomen on the
upperside dark brown, the latter on tlie underside pale greyish
brown the legs pale greyish brown the palpi olive-green, the
terminal joint black.
The female the same as the male, but larger,
and rather paler in colour. Expanse, c? 1^ inch, $ 1| inch.
Hah. Panama, Chiriqui (Trotsch, Mus. Staudtnijer).
very distinct species, allied to Edema pulchra, Butl., from the
;

;

:

;

:

;

A

Amazons.

Edema alata,

sp. n.

Male. Primaries very pale greyish fawn-colour, speckled along the
costal margin and beyond the cell with small brown streaks
a row
of very minute brown spots crosses the wing from the apex to about
the middle of the inner margin several black dots close to the
Secondaries greyish white, darkest at the apex and round the
base.
outer margin. The underside as above, but paler, and with the spots
on the primaries entirely absent. The head, thorax, abdomeu, and
legs pale fawn-colour; the antennae darker brown.
Expanse 1§
;

;

inch.

Hah. Panama, Volcan de Chiriqui (Trotsch, Mus. Staudiiif/er).
One specimen in Dr. Staudinger's collection, very distinct from
anything I have seen.
Q^DEMASiA, Packard.

(EdEMASIA

(?)

ALCIMEDE,

3fale. Primaries

sp. n.

dark brown, with a reddish-brown spot and two

yellow lines close to the base a greyish-white row of spots crosses
the wing beyond the middle from the costal to the inner margin,
and a submarginal row of greyish spots with black points extending
from the apex to the anal angle the fringe dark brown.
Secondaries uniformly dark brown, the fringe rather paler.
The underside brown, with the costal margin of both the wings and the fringe
yellowish.
The head and collar, the thorax and iipperside of the
abdomen dark brown the tegulse golden brown antennae dark
brown the underside of the abdomen and legs pale yellowish white.
Female. Considerably larger than the male, and much duller in
colour, without the grejdsh line on the primaries
the base of the
wing much paler in colour and without the yellow lines the underside of a more uniform dusky brown colour.
Expanse, c? I4 inch,
;

;

;

;

;

;

;

2 1|

inch.

Hah. Panama Volcan de Chiriqui, 2000 to 3000 ieet (Champion);
Chiriqui (Ribhe, cJ $ Mus. Staudinger) Ecuador, Sarayacu (Buckley,
2 Mus. Bruce).
A very distinct species, of which both sexes are in Dr. Staudinger's
collection.
Mr. Champion captured a specimen on the Volcan de
:

;
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all

we have

seen

of this insect.

EosEMA, Walk.

EOSEMA

SCIKITIS, Sp. n.

Primariea pea-green, darkest at the hase and along the inner
margin, which near the base is streaked with black, and at the
anal angle it is olive-green
the fringe pea-green.
Secondaries
pure white, shaded near the base with pink the underside of both
the wings silky white.
The head green the thorax and base of
the abdomen black the palpi and iinderside of the thorax bright
red the upperside of the abdomen red, the underside yellowish
white the legs black ; antennsB reddish brown. Expanse 2 inches.
Hah. Ecuador, Sarayacu {Buchley, Mus. Bruce).
;

;

;

;

;

;

EoSEMA

SIMOIS, sp. U.

Primaries very pale pea-green, the costal margin slightly shaded
with yellow the fringe pale green. Secondaries pure white the
underside of both wings white. The head and thorax pale green
the abdomen white
antennte and legs yellowish white. Expanse
;

;

;

;

1| inch.
Bab. Argentine Eepublic (Mus. Druce).

Hemiceeas, Guen.
Hejiicekas lissa,

sp. n.

Primaries very pale fawn-colour, crossed from the costal to the
inner margin with two orange-brown lines, the first near the base,
the second beyond the middle, a largo round black spot at the end
of the cell
the fringe dark brown.
Secondaries yellowish white,
almost hyaline in the middle the fringe white. The underside of
both wings white, excepting along the costal margin it is shaded
with fawn-colour.
The head, thorax, and abdomen pale fawncolour; the antennae pale brown.
Expanse 1| inch.
Mab. Ecuador, Sarayacu (BucHet/, Mus. Druce).
This species is allied to Hemiceras leucospila, Walk.
;

;

Hemiceras ania,

sp. n.

Primaries silvery-grey, palest along the outer margin
a dark
brown streak extends from the base to the end of the cell, and a
brown band crosses from the apex to the anal angle, on the inner
side of which is a row of minute black dots.
Secondaries pure
white, shaded with brown at the apex and round the outer margin;
the fringe of both wings greyish white. The underside white the
primaries shaded with brown on the costal and outer margins.
The head and thorax greyish brown the abdomen above brown,
white on the underside. Expanse 2 inches.
Hab. Ecuador, Sarayacu (BucJcley, Mus. Bruce).
very distinct species, not closely allied to any other known to
me. A specimen of this insect from the Volcan de Chiriqui is in
Dr. Staudinger's collection.
;

;

;

A
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losa, sp. n.

Primaries pale brown, crossed by two wide dark brown bands,
the first near the base, the second about the middle ; the outer
margin dark brown, a row of minute black spots near the apex.
The head, thorax,
Secondaries fawn-colour, palest at the base.
abdomen, antennae, and legs fawn-colour. Expanse 2 inches.
Hah. Trinidad {Mus. Bruce).
This species is also represented in the collection of Dr. Staudinger,

from the Yolcan de Chiriqui.

Hemiceras levana,

sp. n.

Primaries dark reddish brown, shaded with darker brown at the
end of the cell and the apex the costal margin from the base to
the apex edged with white a rather indistinct waved black line
crosses the wing near the base from the costal to the inner margin,
and a row of small grey spots extends from near the apex to the
middle of the inner margin, the last spot being the largest the
Secondaries pale brown, whitish in the middle
fringe dark brown.
The underside of the
margin
the fringe white.
costal
and on the
The
that of the secondaries white.
primaries pale fawn-colour
head and thorax reddish brown the abdomen above darker brown ;
The underside of the head, thorax, and
the anus fawn-colour.
The legs and antennae reddish brown.
abdomen pinkish white.
;

;

;

;

;

;

Expanse 2| inches.
Hab. Ecuador, Sarayacu (Buckley, Mus. Bruce).
This species is allied to Hemiceras violascens, Guen., from which
is at
once distinguished by the white costal margin of the
primaries and by its much larger size.
it

Fam. Glottulld^.
Chasmina alcibamea,

sp. n.

Male pure white, excepting the antennae and the last four
segments of the abdomen, both of which are tinged with pale
The female only differs from the male in having the
yellow.
primaries crossed beyond the middle from the costal to the inner
margin by two very faint yellow lines. Expanse, <5 and Jig inch,
Hab. Guatemala, in the City (Rodrir/uez).
This species can at once be distinguished from all the Eastern
species of Ghasmina known to me by the tibia and tarsus being
For
quite white instead of yellow or orange spotted with black.
the female of this insect I am indebted to the kindness of
M. Candeze.

Fam. Apamibes.
CeIXENA

(?) LILACINA, sp. n.

Primaries dark brown, crossed from the
margin by three purplish-grey bands, the first
close to the base, the second beyond the cell, and the third submarginal; the fringe dark brown. Secondaries dull brown, slightly

Male and female

costal to the inner

alike.
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The head, thorax, and
the fringe pale brown.
abdomen dark brown the anus pale brown the underside of the
Antennae dark brown.
wings and the abdomen pale brown.
Expanse IJ inch.
Hah. Panama: Volcan de Chiriqui, 2000 to ^000 ieel {Champion)

paler at the base

;

;

;

;

Chiriqui {Rihhe, Mus. Staudinger).
specimen of this species is in the collection of Mens. Dognin,

A

from Ecuador.

Peeisea agnonia,

sp. n.

Primaries pale fawn-colour, in some specimens shaded with
pink and striated with blackish lines, the discal spot very distinct
Secondaries
the fringe pinkish brown streaked with fawn-colour.
The
pale brownish white, dusky at the apex and outer margin.
head, thorax, and base of the abdomen brownish fawn-colour, the
the anus yellowish
upperside of the abdomen dark blackish brown
fawn-colour ; the underside of the thorax and abdomen pale fawn;

Expanse I5 inch.
pale brown.
Atitlan
2500 to 3500 feet (CAamde
Volcan
Hab. Guatemala:
Staudinrjer), Volcan de
Mus.
{Eihbe,
Chiriqui
Panama
pion)
Ecuador, Brazil.
Chiriqui below 4000 feet {Champion).
It is possible that this insect may have been described by Walker,
as it appears to be a very common species round Eio Janeiro, from
which locality I have a large series but I have been unable to
find anything like it in the National Museum, or in the Saunders
Collection now in the Oxford Museum.
colour.

The antenna)
:

;

—
;

Eam. Caeadbikid^.
Caeadeina alana,

sp. n.

Primaries pale mouse-colour, crossed from the costal to the inner
margin by two pale whitish-brown lines, the first near the base,
Secondaries pale
the second beyond the cell the fringe brown.
;

brown, whitish near the base ; the fringe pale brown. The head,
thorax, and abdomen brown, slightly paler on the underside.
Expanse
Antennae and palpi brown ; the legs whitish brown.
1 inch.

Hab. Panama, Chiriqui {Ribbe, Mus. Staudinger).

Two

specimens of this dull-coloured insect are in Dr. Staudinger's

collection.

Eam. NocTuiD^.
Ageotis lampteka,

sp. n.

Primaries pale pinkish fawn-colour, crossed beyond the middle
by a faint brown line that extends from the costal margin near
the apex to the inner margin above the anal angle an indistinct
spot in the middle of the cell, and two short pale brown lines at
the end of the cell; a submarginal row of very indistinct and very
minute brown spots the fringe pinkish fawn-colour. Secondaries
hyaline pinkish white, the inner margin broadly edged with black
;

;

:
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the fringe white. The underside of the primaries pale pinkish fawnThe head, thorax, and tegulse
colour
the secondaries whitish.
pale fawn-colour the abdomen blackish brown, excepting at the
The antennae, palpi,
anus, which is clothed with 5'ellowish hairs.
and legs dark fawn-colour. Expanse 1| inch.
Hah. Guatemala, Pautaleon, 1700 feet (Chamj)ion).
;

;

AhROTIS

(?)

LIMENIA, Sp. U.

Primaries reddish brown, in some specimens pale fawn-colour,
crossed beyond the middle from the costal to the inner margin b}"two faint waved lines ; a minute black dot in the middle of the cell,
and a large oval-shaped grey spot edged with dark brown at the

Seconcell
a c_-shaped black spot close to the base.
daries blackish brown, darkest at the apex and round the outer

end of the

;

The head, thorax, and
the fringe pale greyish brown.
the abdomen above black, the sides and
brown
underside reddish brown. The anus and legs brown. Expanse
margin

;

tegulse reddish

2|

;

inches.

Hab. Guatemala, in the City {Rodriguez).
I have received four specimens of this very distinct species
colour, and is not closely allied to any
it varies very much
iia
other species known to me.

Fam.
COSMIA LAOEIPA,

CosMiD-ffi.

Sp. n.

Primaries dark brown, crossed bj^ two bands of paler brown,
the first near the base, the second beyond the middle, and a
marginal row of minute white dots. Secondaries brown, palest at
The head, thorax, and abdomen dark brown, the underthe base.
side considerably paler. AntenniB, palpi, and legs brown. Expanse

\^

inch.

Hab. Panama, Chiriqui (Ribbe, Mus. Staudinger).
I have only seen the specimens of this insect in Dr. Staudinger's
collection.

Fam. Oethosid^.
Xanihia alala,

sp. n.

a
Male. Primaries orange-brown, shaded with paler yellow
cell,
end
the
at
the
of
oval
spot
large
cell
and
a
round spot in the
pale yellowish brown, and a submarginal row of small spots
extending from the apex to the anal angle, the outer margin, and
Secondaries brownish white, darkest round
the fringe brownish.
the outer margin. The head and thorax yellowish brown the
abdomen much paler the antennae and legs pale brown. The
female the same as the male but darker in colour. Expanse
liinch.
Hab. Mexico, in the City (Hbge).
A male and female of this insect are all we have received from
;

;

;

our region.
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sp. n.

Male. Primaries pale citron-yellow, shaded with dark brown at
the base and along the costal margin to bej'ond the middle two
waved lines cross the wing from the costal to the inner margin, the
a large
first near the base, the second beyond the end of the cell
round spot about the middle of the ceU and an oval-shaped spot at
Secondaries creamy white.
the end of the cell, both pale brown.
The underside of both wings pale yellow. The head and thorax
the abdomen yellowish white
the antennae
brownish yellow
and legs brownish yellow. Expanse Ig inch.
Hah. Mexico, Tierra Colorada, in Guerrero, 2000 feet {H. H.
;

:

;

;

SmiiJi).

Two
month

males of this insect were captured by Mr. Smith in the
October 1888.

of

Fam. Hadenid^.
Polia

(?)

LORiNA, sp. n.

Primaries pale grey, crossed by indistinct lines of the same
but rather darker in shade. A black line crosses the wing
near the base from the costal to the inner margin, beyond which,
close to the anal angle, is a second waved narrow black line
crossing the wing towards the costal margin, but not reaching it.
Secondaries pure white.
The underside of both wings white the
primaries shaded with grey at the apex.
The head, thorax, and
tegulse pale grey ; the abdomen and legs white ; antennae brown.
colour,

;

Expanse 2|

inches.

Hab. Mexico, Presidio (Fon-er).
A fine insect, very distinct from any known to me.
Polia

(?)

ameria,

sp. n.

Primaries dark grey, crossed from the costal to the inner margin

by many dark grey and black waved lines. Secondaries white,
dusky round the outer margin. The marginal line of both wings
black the fringes dark grey. The head and collar dark grey
the abdomen pale brownish
the tegulse and thorax pale grey
;

;

the antennae and legs pale brown, the anus tinted with
yellowish brown. Expanse 2| inches.
Hab. Guatemala, Volcan de Atitlan, 2500 to 3500 feet

grey

;

(^Ohairvpion).

One specimen

of this fine insect

It is allied to P. larina, Druce,

was captured by Mr. Champion.

from Mexico.

Eam. Heliothid^.

Anarta agonax,

sp. n.

Primaries very dark brown, almost black a large square white
spot at the end of the cell, beyond which the wing is crossed from
the costal to the inner margin by a pale yellowish-brown band,
which is somewhat dentated on the outer side the fringe pale
;

;
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yellowish brown, excepting in the middle, where it is black.
Secondaries black, broadly white from the base to about the middle
of the inner margin ; the fringe white.
The underside of both
wings black, with the white spots as above. The head, thorax,

Expanse J inch.
Hah. Mexico, Jalapa (Hoje).

antennae, and legs black.

AbDISURA

GRA.NDIS, Sp, n.

Primaries bright rose-pink, with a narrow cream-coloured line
extending down the middle of the wing from the base to the outer
margin the fringe cream-colour. Secondaries pure silky white,
with the fringe white. The head and thorax pink the base of
the thorax and the abdomen white
the legs pinkish white ; the
antennae pale pinkish brown.
The underside silky white the
primaries dusky from the base to beyond the middle. Expanse
;

;

;

;

1^ inch.
Hub. Mexico, Lake Chapala, Jalisco (^Richardson).
A very fine species, quite distinct from all others I have seen.
Earn. AcoNTiTD^.

ACONTIA SPLENDENS,

Sp. n.

Primaries pea-green, crossed from the costal to the inner margin
by three pure white waved narrow bands, the first close to the
base, the second beyond the cell, and the third submarginal
six dark brown spots along the costal margin, the three nearest
the apex very minute a dark brown streak extends from the end
of the cell to the costal margin
a small spot at the end of the
cell bright «pink, edged with white, below which are a number of
minute dark brown spots the outer margin broadly bordered with
bright pink, with a marginal row of minute black dots the fringe
greenish fawn-colour.
Secondaries pale brown, palest at the base,
crossed below the middle by a dark brown waved line the outer
margin and the anal angle shaded with pink. The underside
brownish white, with very indistinct brown markings. The head
and thorax pale greenish white the abdomen pinkish brown
antennae dark brown the legs pale brownish white.
Expanse
1| inch.
Hub. Panama, Volcan de Chiriqui (Trotsch, Mus. Staudinger).
;

;

;

;

;

;

;

One specimen

of this beautiful little insect is in the collection
Dr. Staudinger
the head, thorax, and abdomen are so much
crushed that I am not certain that my description of the colours

of

is

;

quite correct.

Thalpochares laeoxia,

sp. n.

Primaries very pale fawn-colour, crossed by three broad silverywhite bands the second band broken into two, forming an ovalshaped spot at the end of the cell the outer margin banded with
silvery white ; between the first and third band the wing is shaded
with bright pink ; the fringe white. Secondaries white, clouded
;

;
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The head, thorax, and abdomen pale
fawn-colour the base of the abdomen whitish the antennje and
legs pale brown.
Expanse 1 inch.
Hab. Mexico, Tierra Colorada, in Guerrero, 2000 feet {U. H.
Smith).
One specimen of this beautiful little insect was captured byMr. Smith in October 1888 it seems to be allied to the European
with very pale fawn-colour.
;

;

;

T. rosea.

TH.liPOCHAKES LAGOBE,

Sp. n.

Primaries the basal half dark brown, the outer half pale purplish
brown, a narrow yellow line crosses the wing about the middle
from the costal to the inner margin
a black dot at the apex
edged with yellow on the upperside, and three minute yellow
streaks on the costal margin near the apex
the marginal line
yellow, with very minute black dots on the outer edge the fringe
brown. Secondaries uniformly dark brown. The head and front
of the thorax yellowish brown
the thorax and abdomen dark
brown. Antennse and legs brown. Expanse | inch.
Hab. Mexico, Teapa, Tabasco {H. H. Smith) Panama, Chiriqui
:

;

;

;

;

;

(Ribbe,

A

Mus.

Staitdinger).

small dull-coloured species allied to T. hijypotes, Druce.

Smith captured

this insect in

Mr.

January and March 1888.

Fam. Anthophilid^.
Xanthoptera laphtra,

sp. n.

Primaries yellowish brown, with a pinkish tinge from the
base to the middle, and crossed from the costal to the inner
margin by five very indistinct pale brown lines the costal margin,
from the base to near the apex, bordered with primrose-yellow
Secondaries yellowish white, darkest
the friTige yellowish brown.
round the outer margin the fringe whitish brown. The underside
The head and front of the thorax
of the wings pinkish white.
primrose-ycUow
the thorax and abdomen yellowish brown
Expanse | inch.
antennas and legs pale brown.
Panama,
Hab. Mexico, Atoyac, Vera Cruz {H. H. Smith)
Chiriqui {Ribhe, Mus. Staitdinger).
Mr. Smith captured this species in April 1888. It is possible
that this insect may prove the same as XantJwptera albqflava,
Walker, from Honduras but it does not agree with his description
and I have not seen the type.
;

;

;

;

;

:

Fam, Eriopid^.
Callopistkta agtea,

sp. n.

Primaries dark brown, with very fine yellowish-white lines along
a
the costal margin and crossing the wing to about the middle
black elongated spot close to the base, and several indistinct
brown spots near the apex ; a white spot at the end of the cell,
;
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waved black

line extending from the
Secondaries
the fringe dark brown.
paler brown than the primaries, with a dark streak at the end of
the cell; the fringe brown.
The thorax, abdomen, legs, and
antennae dark brown ; the head and anus yellowish brown. Expanse

beyond which

is

a very fine

costal to the inner

margin

:

1 inch.

Hab. Panama, Chiriqui (Uibbe, Mus.

A

Staiidinc/er).

small species, not closely allied to any

Callopistria langia,

known

to

me.

sp. n.

Primaries brown, crossed from tlie costal to the inner margin by
small whitish streaks somewhat like C. floridensis, forming a broad
Y-shaped mark iu the middle of the wing. Secondaries dark
brown the fringe of both wings pale brown. The head, thorax,
and abdomen brown ; the anus yellowish brown ; antennae and legs
;

Expanse 1 inch.
Hab. Panama, Chiriqui (^Ribbe, Mus. Staudinger).
A pretty little insect, not unlike some of the European species
the specimens in Dr. Staudinger's collection are all we have seen.
The female is rather larger than the male and paler in colour.
dark brown.

Fam.

Plitsiid^,

Plusia, Ochs.

PlUSIA ANDA,

sp. n.

Primaries very pale pinkish brown, darkest about the middle,
crossed from the costal to the inner margin by four narrow dark
brown lines, edged on the outer side with pinkish white three
;

minute black spots at the end of the coll and two small metallic
Secondaries silky brown, palest at the
silver spots below the cell.
The head, thorax,
base the fringe of both wings greyish brown.
and abdomen pale brown the autennte pinkish brown palpi and
Expanse
legs darker brown ; the anal tuft yellowish brown.
;

;

;

1^ inch.

Hab. Guatemala, in the City {Rodriguez).
This species is very distinct from any known to me,
ally being Plusia illustris, Eabr.
PlUSIODES

its

nearest

(?) LAPvONIA, Sp. n.

Primaries dark brown, with a purplish shade near the base and
the wing is thickly irrorated with minute
along the outer margin
greyish-brown scales several minute spots in the cell, and a row of
spots beyond the cell, crossing the wing from the costal to the
inner margin, and four spots along the outer margin nearest the
apex all pale greyish brown a greyish submarginal waved line
extends from the apex to the anal angle the fringe dark brown.
Secondaries pure white, very broadly bordered with black from the
apex to the anal angle ; the fringe white. The head and thorax
purplish browTi, irrorated with minute specks of grey ; the abdomen
;

;

;

;
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whitish brown, palest on the underside the anus with a slightlyreddish tinge the palpi dark blackish brown the underside of the
the antenuse reddish brown.
head, thorax, and legs brown
;

;

;

;

Expanse 2 inches.
Hab. Panama, Volcan de Chiriqui {Arce, Mas. D.)

Ecuador,
Sarayacu {Buckley).
The specimen captured by Arce is the only example I have seen
from our region it is identical with those in ray collection from
Sarayacu.
;

;

PLtrSI0DES(?) AGENOEIA, Sp. n.

Male. Primaries purplish brown, crossed from the costal to the
a greyish-black wide
inner margin by
darker brown Lines
V-shaped mark on the costal margin, close to the apex, edged with
greyish white
three pale yeUo wish-brown spots close to the apex
the costal margin and the cell streaked with greyish white the
fringe dark reddish brown.
Secondaries white, broadly bordered
with black from the apex to the anal angle the fringe greyish white.
The head, front of the thorax, and the base of the tegulte bright red ;
the thorax and antennre purplish brown; the abdomen blackish
the legs reddish
brown, considerably paler on the underside
brown.
The female the same as the male, excepting that the
Expanse d" 1| inch
secondaries are almost black to the base.
;

;

;

;

;

:

$ If inch.
Ecuador,
Hab. Mexico Atoyac, Vera Cruz {H. H. Smith)
Sarayacu (Buckley, Mus. D.).
We have only seen two specimens of this insect the male from
Ecuador, and the female from Mexico. Mr. H. H. Smith captured
;

:

:

May

the female in

Plusiodes alesa,

1888.
sp. n.

Primaries purplish brown, crossed by darker brown bands beyond
the cell three brick-red streaks on the costal margin close to the
base, and three on the inner margin, extending towards the middle
of the wing
a narrow >-shaped yellow line crosses the wing
beyond the cell, and is joined by several narrow yellow straight
a black streak at the end of the cell
lines with the outer margin
edged with yellow, and two curved greyish lines close to the apex
Secondaries
the marginal line yellow the fringe dark brown.
pure white, broadly bordered from the apex to the inner margin
with black ; the fringe greyish white. The head and the base of
the collar bright red the thorax and tegulse purplish brown ; the
thorax and base of the abdomen with some brick-red spots in the
middle the abdomen dark brown, paler on the underside. The
;

;

:

;

;

;

Expanse 2 inches.
antennae, palpi, and legs dark brown.
Hab. Panama: Volcan de Chiriqui {Arce, Mus. D.), Chiriqui
Ecuador, Sarayacu {Buckley).
{Ribbe, Mus. Staudinger)
;

beautiful species, quite unlike any other known to
Panama specimens are identical with those from Ecuador.

A

35*

me

;

the
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Plusiodes laodamia, sp. n.
Primaries fawn-colour, shaded with darker brown from the
base to beyond the middle ; a dark brown line crosses the wing
near the base from the costal to the inner margin ; a curved
brown line extends from about the middle of the inner margin
across the wing almost to the apex, but it does not quite reach it
a round mark in the cell and two brown lines at the end of the
cell, a half-circular dark brown mark on the costal margin close to
the apex, the marginal line dark brown the fringe yellowish fawnSecondaries dusk}^ fawn-colour, palest at the base ; the
colour.
The underside of both wings
fringe pale yellowish fawn-colour.
the primaries crossed beyond the
pale yellowish fawn-colour
middle by a dark brown line. The head, thorax, and abdomen
yellowish fawn-colour ; the base of the abdomen tufted with reddishbrown hairs the antennae, palpi, and legs yellowish brown.
;

;

;

Expanse 1| inch.
Hah. Mexico, Amula, in Guerrero, 6000

feet {H. H. Smith).
specimen in Dr. Staudinger's collection, without any exact
locality in Mexico, is considerably paler than the one captured by
Mr. Smith in August 1888.

A

EXPLANATION OF THE PLATES.
Plate XLII.
Fig.

I.

Binia laudamia,

p.

494.

Automolis latania, p. 495.
3. Trichura aliaria, p. 494.
4. Idalus citrina, p. 495.
2.

5.

larissa, p.

496.

lavinia, p. 496.
7. Erchia latera, p. 496.
6.

8.
9.

10.
11.
12.
13.
14.

15.
16.

Flavinia lemonia, p. 499.
Paniasis aleopdra, p. 500.
Thirmida siiperba, p. 498.
dimidiata, p. 498.
Hydria& lascoria, p. 503.
Devara lassippa, p. 499.
Hydrias ampira, p. 504.
amida, p. 504.
Cossus amundasa, p. .508.

Plate XLIII.
Fig.

1.

Dirphia lavema,

2.

Hepialus metellus, p. 509.

3.

momus,

p.

p. 501.

508.

4. Braconipteris gigantea, p. 502.
5.

Oxytenus levema, p. 502.
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Note on the Secondary Sexual Characters in the SouthAfrican Tortoises of the Genus Homopus. By G. A.
BoULENGER.
[Keceived June

owe

9, 1890.]

Mr. J. M. Leslie, F.Z.S., of Port Elizabeth,
hving specimens of Homopus areolatus, male and
female, which I have the pleasure of exhibiting before the meeting.
They were sent to me in illustration of the fact that the male is
armed on the back of the thighs with a bony tubercle, which I stated,
on the evidence of the specimens in the British Museum, to be absent
in that species.
The tubercle is, however, comparatively small and
rounded, not conical, very much less developed than in If. femoralis
and H. sicjnatus it is to be found, but in a quite rudimentary condition, in the female from Port Elizabeth.
It may be well, on this occasion, to point out the very marked
First,
external characters which distinguish the fully adult male
the size of the head, which is much greater, as may be seen from the
measurements given below. Second, the shape of the snout the
beak ends in a much stronger point, and its profile descends slightly
forwards, whereas in tlie female the profile slants in the opposite
direction.
Third, the much greater length of the mandibular symphysis, which measures nearly half the total length of the mandible,
as against about one third in the female.
Fourth, the greater size
And
of the large detached scale on the inner side of the elbow.
lastly, in this specimen, but not in the others I have hitherto examined, the presence, on the upper side of the tail near its end, of a
small bony tubercle similar to that on the hinder side of the thighs.
The plastron shows no concavity whatever.
On comparing this male specimen with specimens of the same sex
of H. femoralis and H. sigyiatus, I find that it differs from them in
the following points, apart from the characters which I have given
in the Catalogue of Cheloniaus
From H. femoralis in the much
longer mandibular symphysis (see measurements below) and the
much smaller size of the femoral tubercle from If. signatus in
both the above characters and in the absence of a plastral concavity,
which is well marked in the male of that species.
I

two

to the kindness of

fully adult

;

:

—

;

:

—

:

Measurements, in millimetres.
H. areolatus,
\
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Notes on some Indian Rats and Mice.
B.A., P.Z.S.j

By W.

[June 17,

L. Sclater,

Deputy Superintendent of the Indian

Museum.
LReceived June

(Plates

3, 1890.]

XLIV. & XLV.)

The following notes were written during the preparation of the
catalogue of the specimens of Rats and Mice in the Indian Museum ;
they may be considered as forming a supplement to Mr. Thomas's
paper published in the ' Proceedings of the Zoological Society for
1881, which is the foundation of all accurate knowledge of the
Indian Muridse.
Mr. Thomas's paper dealt only with those species which were
found in India and the Himalayas, and excluded those species found
only in Assam and Purmah ; but in the following notes the Assamese
and Purmese species have been also alluded to, and somewhat more
detailed descriptions are given of one or two species hitherto not
adequately described. Appended to the paper is a complete list of
all the types of Muridge now in the Indian Museum, which may
'

perhaps be useful to some naturalists.
All the species found within the Indian Empire are mentioned
in order whether the Indian Museum possesses examples of them or
not.

on the whole, a very good collection of Eats and Mice in
Museum, but there are still one or two districts whence
among others the North-west Himacollections are much wanted
layas, Ceylon, and Upper Purma are places from which the Museum
contains few or no specimens of this family.
There

is,

the Indian

;

1,

Nesokia hakdwickii (Gray)

;

Thomas, P. Z.

S.

1881, p. 524.

From an examination

of the large series of this species in the
does not seem to be possible to distinguish JV. huttoni of
Blyth from JV. harchvicJcii, even as a geographical race. Thomas
gives the length of the hind foot as the principal distinction, but this
does not seem to hold good when a large number of specimens are
measured. The difference of the fur of the two so-called races also
breaks down in the case of the specimens in the Museum coming
from Sind, from which place we have specimens exhibiting both
It is possible, however, that the character of the
varieties of fur.
fur is directly due to climate and season, but of this it is difficult to
obtain direct evidence without carefully dated specimens.
There is in the Museum one example of this species obtained at
Purneah in Pengal, showing a considerable eastward extension of
the range of the species.

Museum,

it

Nesokia scullti, Wood-Mason, Proc. As. Soc. Peng. 1876,

2.
p. 80.

A

species

{Nesolia

hracTiyura)

has

recently

been

described

P.Z.S. 1890.
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by Biichner in the account of the Mammals obtained by Przewalski
Asia, which seems to resemble Nesokia scuUyi very
closely, and which, when the types are compared, will probably be

in Central

to be identical with it.
Przewalski's species is somewhat larger than the type of N. scuUyi
and has a somewhat shorter tail.

found

Nesokia bengalensis (Gray)

3.

Thomas, P.

;

Z. S.

1881,

p.

526.

This is one of the commonest of all the Indian Pats and is found
over India there are specimens in the Museum from Srinugger,
Sind, North-west Provinces, Bombay, Central Provinces, and Bengal
there are also specimens from Cachar and other parts of Assam,
Burma, and Mergui. In the south of India and Ceylon it is replaced
by a geographical race, differing merely in being somewhat smaller
of this, there are examples from the Nilgiris, Trichinopoly, and
Ceylon.
all

;

;

Nesokia bandicota (Bechst.)

4.

Thomas, P.Z.S. 1881,

;

p.

528.

The true Bandicoot is only found in Peninsular India, that is in
It has frequently been reIndia south of the Ganges and Indus.
ported from Calcutta, but on investigation the specimens are found
to be either unusually large individuals of Mus decumamis or the
rarer Nesol:ia netnorivcif/a.

Nesokta NEiioRivAGA (Hodgs.)

5.

;

Thomas, P. Z.

S.

1881, p. 529.

This species replaces the last in the Eastern Himalayas, Eastern
whether it is
Bengal, and Assam it is also found in Formosa
the same as the Mus handicota of Cantor from the Malay Peninsula
and Mus setifer of Horsfield from Java it is, in the absence of
specimens from those localites, impossible to say.
There is in the Museum a very small series of this species of
Nesokia the four specimens come from the follo\ving localities—
Specimens
Purneah, Alipur (Calcutta), and Sibsengar, Assam.
of this Bandicoot from Assam, Burmah, or the Malay Peninsula
would be most welcome additions to our collection.
;

;

;

6. Mtrs DECIJMANU8, Pallas

;

Thomas, P.

Z. S. 1881, p. 532.

The Norway or Brown Rat does not seem to have spread much
over India ; all our specimens with one exception come from seaports where, especially in Calcutta, this species is excessively common
besides those from Indian ports there are in the Museum examples
of this species from the Andamans and the Persian Gulf.
7.

Mus

RATTTJS, Linnaeus;

Thomas, P. Z.

S.

1881,

p.

533.

Sabsp. a. alexandeintts,
Subsp. b. NiTinus.
Subsp. C. EUFESCENS.

Mr.

Thomas now

considers

that the Alexandrine Eat

(Mus
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merely a geographical race of the old English Black
from which it is distiuguishable by its softer
reddish or greyish fur and by its white belly. This race {Mus rattus
alexanclrinus) was originally described from Egypt it has also been
recorded from other countries bordering on the ilediterranean and
Palestine. Specimens indistinguishable from this form Avere got by
Dr. ScuUy from Gilgit and are now in the Museum.
Mus rattus riifescens, the common Tree-Rat, is found over the whole
of India, Cej'lon, Assam, and Burma, ranging south as far as Mergui
certainly, perhaps as far as the ilalay Peninsula.
alexanchinns)

Eat {Mus

is

rattus),

;

To the already long
added

Mus

sladeni and
be identical in every

This Tree-Eat

is

list

of

synonyms of

this

subspecies

may

be

M. yunnanensis of Anderson, which seem to
way with the typical Mus rattus rufescens.

only distinguished from the Alexandrine Eat by

its

slightly smaller size.

The Hill-Eat (il/cs

rattus nitidus)is another variety, distinguished
rather shorter tail and reddish colour ; it is found in the
eastern Himalayas and in parts of Assam.

by

its

..8.

llus BowEESii, Anderson, Anat.

Mr. Thomas (P.

Z. S. 1886,

p.

&

Zool. Ees. p. 304, pi. xvii.

62) has, since Dr. Anderson's

original description of this species, recorded the occurrence of a
probably identical from Muni pur.

Eat

This Eat is apparently allied to Mus rattus rufescens, but is
distinguished at once by its very large size
its length from muzzle
to vent being 9-0 inches and that of its tail 10-26 inches ; the
corresponding measurements of a typical specimen of Mus rattus
rufescens being 5-5 and 6" 7 inches.

—

The skuU is not distinguished by any marked peculiarity except
that the antorbital plate does not project above in the marked way
in which it does in Mus rattus rufescens, but is evenly rounded and
slightly sloping

9.

Mus

forward (see Plate

XLIV.

EtTBKicosA, Audcrson, Anat.

&

fig. 2).

Zool. Ees. p. 306.

This species was described from a unique specimen procured by
Dr. Anderson in Yunnan.
It does not seem to differ from the
ordinary Hill-Eat (Mas rattus nitklus), except in its very dark

whether this is merel}- an individual variation
or a constant character can only be proved by the examination of
more specimens.
The skull does not present any very special
ventral surface

;

features.

10. Mtrs ruLVEscENs,

Gray

;

Thomas, P.

Z. S. 1881, p. 537.

Thomas (/. c.) identifies with this species Mus cinnamomeus of
Blyth, which was procured by Major Berdmore in the Schwegyeen
District of Burmah.
The type of Mus cinnamomeus agrees in every
respect with the description given by Thomas of Mus fulvescens, so
that there is a little doubt of the correctness of bis identification.
It seems that this species must be an exceedingly scarce one, as
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although there are in the Museum large collections of Rats and
Mice from Sikhim, there are no examples that can be referred to this
The only specimens in the Museum are the two originally
species.
sent by Major Berdmore to Mr. Blyth from Burmah, of the skull of
which I send figures (Plate XLIV. fig. 1).
11.

Mus

This

by

is

jEEDONi (Blyth)

;

Thomas, P. Z.

which

is

1881,

p.

537.

Eat it can be at once identified
brown above and white below, and very long.

a very distinct species of

its tail,

S.

;

There are in the Museum examples of this species from Darjeeling
and from Cherra Punji in the Ehasi hills.
12.

Mus

NivEivENTER, Hodgsou

;

Thomas, P. Z.

S.

1881,

p.

540.

from Landour
There are in the Museum two
with this
identified
Blyth
originally
by
which
were
near Mussoorie,
it to
Catalogue
considered
in
his
however,
afterwards,
he
species
of
specimens
examination
the
An
Mus
rufescens.
with
identical
be
the tails do not show any
rather coufirms Blyth's second thought
sign of white below so characteristic of this species, and the dimenThe skulls, however, are so
sions are large for Mus niveiventer.
broken up that it is impossible to make anything of them.
There are no other examples of this species in the Museum, and I
should be very grateful to any one who could procure specimens
old stuffed specimens

;

:

for us.

13.

Mus

BLAOTOEDi, Thomas, P. Z.

S.

1881,

p.

541,

pi.

50.

nothing to be added to Thomas's excellent description of
marked species the Indian Museum has recently received an example from the Shevaroy hiUs in the Madras Presidency,
this adds another locality, as the
collected by Mr. William Daly
original specimen was found at Cudapah, also in the Madras

There

is

this distinctly

;

;

Presidency.
, 14.

Mus

BEEDMOREi, Blyth

;

Thomas, P.

Z. S. 1886, p. 62.

described by Blyth (J. A. S. B. xx. p. 173),
This species was
skull procured in Mergui he, however,
and
skin
flat
single
from a
afterwards merged it with his 3Ius rohtistulus, which has since
been shown by Blanford and Thomas to be indistinguishable from
Mus rattus rufescens, the common Tree-Eat of the whole of India.
Mr. Thomas has since (l.s.c.) applied Blyth's old name to a
first

;

peculiar Eat forming part of the Hume Munipur collection, which
Eat, according to Mr. Thomas, agrees so well with the original description of Mr. Blyth, that he has no hesitation in identifying the
two, and this notwithstanding the fact that Blyth's specimen was
from Mergui, which is a long way off, and has a very different

fauna from Munipur.

The

flat

Mammals
appeared

;

skin

which

is

mentioned in Mr. Blyth's Catalogue of the

Museum has unfortunately disnot complete, is still in the
however,
though
the skull,

of the Asiatic Society's
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and so far as it goes confirms Mr. Thomas's identificaThe measurements (see table, p. 536) correspond very closely
with those of the Munipur examples mentioned by Mr. Thomas in
collection,
tion.

description ; the type also agrees very well in regard to the
great distance between the upper incisors and the molars and the
paleness and forward direction of the incisors, which are the points
described by Mr. Thomas as specially characteristic of the Munipur
his

skulls.

15.

Mrs

coNCOLOR, Blyth, J. A. S. B. xxviii. p. 295 (1859).

This species is somewhat intermediate in size between the Hats
and Mice it should, however, be considered rather as a small Rat
than as a large Mouse, since the hind pad of the hind foot is elongate
as in the Rats, not rounded as in the Mice.
This species does not seem to have been described since the
it may therefore be as well to
original description by Blyth inlS59
give some additional particulars and measurements which may be
;

;

useful to students of Indian Mammalogy.
The fur is largely composed of flattened spines with long black
hairs and fine fur intermixed the tips of the spines are reddish in
colour, and the hairs, which are longer, are black, so that the colour
above is brownish beneath, the spines are not so numerous nor are
;

:

their tips red, the long black hairs are absent, and the general colour
is dark grey, considerably lighter than the back.

The ears are clothed without rather thickly (for a Rat) with brown
hairs and within with the usual white glistening hairs ; they are
rounded and of moderate size, beut forward they hardly reach the
eyes.

any way the usual 5 pads are
and
the
usual
6 on hind feet the pads on the
fore
feet
the
on
present
hind feet are rather small, and the proximal one, as mentioned above,

The

feet are not remarkable in

;

;

is

elongate

;

the soles are dark-coloured.

which is slightly longer than the head and body, is quite
uniform, and provided with the usual rings, about four to the tenth

The

tail,

of an inch.

The mammae, in the only specimen in which they could be made
two pairs of inguinal, two pairs of pectoral.
out, were 8 in number
The caecum is rather large and measures about 0'67 inch.

—

There are examples of this species in the Museum from the
Schwegyeen District of Pegu, from Tenasserim, and from Malacca
and a very closely allied species, Mus ephip^num., Jentink, has been
recorded from Sumatra and from Mt. Xina Balu in Borneo.
The skull of Mus concolor resembles that of Mus rattvs rufescens
:

in almost every particular

;

the interparietal of the latter

ls

perhaps

somewhat narrower.
however, the skull of Mus concolor be compared with that of
urbanus, the former will be found to be considerably longer
and naiTower in proportion, and also to possess a much shorter
anterior palatine foramen, barely reaching the level of the front ends
If,

Mus
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These points are at once apparent on examination
measurements of all the skulls (given below,
pp. 536, 537), where the measurements have been reduced to a

of the molars.

of the second table of

percentage of the total length of the skull.
I send figures of the skull (see Plate XLIV. fig. 3).
The following are the measurements in inches of examples preserved in spirit, taken in the same way as the measurements given
in Mr. Thomas's paper {I. c):

—

Head and body

....

Tail

Hind foot
Forearm and hand

.

Ear-conch
Muzzle to ear
16. Mtrs TJKBANTjs, Hodgs.
This, the

;

d.

$.

470

4-40
5-07
0-90
1'08
0-50
1-45

—

0-93
1"10
0-58
1-20

Thomas, P. Z.

common House-Mouse

S.

1881,

p.

544.

of India, is doubtfully different

from the almost universally distributed Mus muscidus, the European
House-Mouse it has been treated by Thomas in his paper as disBlyth
tinct, and has therefore been left so in the present paper.
stated that Mus musculus has larger ears, smaller eyes, and broader
paws than Mus urbanus, and further that the tail of Mus musculus
none of these differences, however, hold good
is one-fourth shorter
when many specimens are examined.
To the synonymy given by Mr. Thomas, Mus kalchyensis and
Mus viculorum, described by Dr. Anderson (Yunnan Exp. i. pp. 307,
308) from two specimens procured in Yunnan, may be added, as a
careful examination of the specimens fails to show any characters
by which they may be distinguished from the ordinary Indian
House-Mouse.
Mr. Thomas gives the whole of India as the habitat of this
there are not, however, any examples of it in the Indian
species
Museum from the Punjab or North-west of India, where Mus
On the other hand, there are
hactrianus seems to take its place.
specimens from Ceylon, from various places in Assam and Cachar,
from Burma, and from the Andamans and Nicobars.
;

;

;

Mus

17.

BACTEiANUs, Thomas, P. Z. S. 1881,

p.

546,

This species replaces the last as the common House-Mouse in the
North-west of India it differs from Mus urbanus in its white belly
and pale colour the skull also seems to differ from that of Mus
urbanus in being longer and narrower (c/. table of reduced measurements, p. 537).
There are examples of this species in the Museum from the
Punjab and Sind, from Ladak and the Pir Pinjal Pass, and from
Simla also from Baluchistan, Southern Persia, Palestine, and
Egypt.
;

;

;

MR.
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[June 17,

p. 51.

This species is closely allied to Mies urbanns it differs in having a
slightly longer hind foot, with the tubercles very far apart from each
other the skull differs from those of Mtis urhanus and M. hacirianus
in having the zygomatic arches very strongly incurved the palate is
also peculiar, the posterior nasal opening being particularly wide,
and its edges and the pterygoids all very much thickened, so that
the under surface of the skull has a very different appearance from
that of ^lus urhanus.
This species has been only found in the higher regions of Central
Asia once by Stoliczka west of the Pankong Lake iu Ladak, at a
height of 13,000 feet above the sea, and once by Col. Biddulph
(Scully, Ann. Mag. N. H. (5) viii. p. 99) in the Astor district of
Kashmir, at a height of 11,000 feet.
:

;

;

—

19.

Mrs

AEiANrs, Blanf.

This species

is

;

Thomas, P.

closely allied to

Thomas has pointed

Mus

Z. S. 1881, p. 548.

sylvaticus of

out, distinguishable

by

Europe

it is,

;

shorter hind foot

as

the
following measurements seem to show that though the length of the
hind foot of Mus stflvaticits does not invariably surpass the distance
between the muzzle and the ear, yet the difference between the two
is much less than in Mus arianus
:

Mus

its

;

—

st/lvaticti^.

a.

Hind

-86

foot

Muzzle

to ear

.

.

-89

The skull of Mus arianus is considerably larger than that of Mits
urbanus, but the proportions are much the same except with regard
to the nasals, which are very much longer, and to the anterior palatine foramen, which is much shorter and does not reach the level of
anterior line of the molars.

Mus WAGNEEi, Eversmann.
Mus pachycercus, Blanford, Yarkand Mammals,

20.

p.

53.

The short-tailed House-Mouse of Central Asia, described as a new
species by Blanford, has been since identified by Biichner (Eesult.
Przewalsky's Reise, Saugethiere, p. 88) with a species described by
Eversmann

in 1848 from a specimen collected on the steppes between
Examples of it were got by Przewalsky
the Volga and the Ural.
from a great number of localities throughout Turkestan and Mongolia, and it seems to be the common House-Mouse of all Central
There is also a skin of a Mouse procured by Mr. Blanford at
Asia.
Eesht on the Caspian, which has hitherto remained unnamed, and

which seems referable

to this species.

This Mouse cannot in any way be considered an Indian species,
it has,
as it has never occurred this side of the Kuenluen Mountains
however, been included in this paper, because the types of Mus
pachycercus of Blanford are in the Indian Museum.
;
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cERVicoLOR, Hodgs.

;

Thomas, P.Z.

S.

1881,

p.

547.

There does not seem to be any true distinction between this
and Mas {Leggada) huduga. Thomas allows that they are
nearly allied, but asserts that they can be distinguished by the
length of their ears this distinction, however, does not seem to hold
good when the measurements of many individuals are taken. Mus
cunicularis of Blyth, as is suggested by Thomas, seems to be in every
way identical with il/ns cervicolor.
The specimens procured by Blyth from near Calcutta mentioned
by Thomas seem to be better placed under 3Ius ( Leggada) huduga
than under this species, since they are particularly short-eared, and

species

;

some of them show
molar, which is the

distinct traces of the extra anterior cusp to the
distinctive,

though by no means constant, mark

of the genus Leggada.

22. Mtjs nitidulus, Blyth

is

;

Thomas, P.

Z. S. 1881, p. 550.

The type of this species, which should be
nowhere to be found it was, perhaps,
;

in the Indian
lost

Museum,

during the trans-

ference of the Asiatic Society's collections to the present Museum.
It is therefore impossible to be certain whether Thomas's identilication of this species is correct or not.
There is in the Indian Museum a collection of mice from Dar-

by Dr. G. King, and another single specimen from
the Khasia Hills, which seem to resemble in certain particulars
Mus nitidulus of Thomas. In these the fur is long, and in some of
the specimens spiny the tail, which varies somewhat in length,
but the anterior
is bicolorous, brown above and white below
is not slanting,
foramen
infraorbital
edge of the outer wall of the
Khasia Hills
the
specimen
from
one
so
in
slightly
except perhaps
longer
than the
to
be
not
seem
does
foot
hind
the
and
Until, however, authentidistance from the muzzle to the ear.
cated specimens of Thomas's Darjeeling species can be examined,
our specimens may remain as Mus nitididus, since there is certainly
no other species hitherto described with which they can be

jeeling presented

;

;

;

identified.

23.

Mus HUMEi, Thomas,

P. Z. S. 1886, p, 63,

pi. v.

This species was described by Thomas from specimens procured
by Mr. Hume in Munipur it appears to be allied to Mus erythrotis,
from which it differs in being considerably larger. There are no
specimens of it in the Indian Museum.
:

24. Mtjs erythrotis, Blyth, J. A. S. B. xxiv. p. 721.

The type of this species, of which, unfortunately, the skull
appears to have been mislaid, seems to be immature there is, however, in the Museum another specimen from the same locality,
Cherra Punji, which agrees with the type in every way except that
;

it is

slightly larger.
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The f\ir in this species is soft, not shining it is above of a very
dark slate-colour for three quarters of its length, the remaining
quarter being of a chestnut colour posteriorly towards the tail the
chestnut-coloured portion of the fur increases at the expense of the
slate, so that its general appearance is very much redder poste:

;

riorly

;

below, the fur

more reddish

is

of a dirty greyish white, getting

posteriorly, the

bases of the hairs being

more and

still

slate-

coloured.

The tail is somewhat longer than the body it is slightly more
lightly-coloured below than above, and is woll-haired but not
pencilled.
The ear is very small, and is almost concealed by the
very long fur all round it ; it is further remarkable for a thin tuft
of long hairs springing from the middle of the conch, a character
which seems to distinguish this species from all other Indian Mu;

ridce except

Mus

The mammae
The fifth toe

hiunei.

are eight in number.

of the front foot does not seem abnormally short as
described to be in Mus Jiumei ; it reaches well beyond the
bottom of the division between the 2nd and 3rd toes almost to a

it is

and 2nd phalanges of the 3rd toe ;
the pads of the hind toe are large and not very well defined, but
the pi'oximal one, which is in all other Indian Mice rounded, is in
this species distinctly oval and rat-like.
The skull of this species (Plate XLIV. fig. 5) can be at once
recognized by the fact that the external wall of the antorbital
foramen is perfectly perpendicular. In this it resembles Mus humei,
in which, however, the modification has gone further and the wall
is concave.
The zygoma itself is slightly concave and the anterior
palatine foramen ends at the auterior line of the front molars.
The hinder part of the hard palate formed by the pterygoids is
characteristic, it forms two little concave cups separated in the
median line and from each other by a slight ridge (c/. fig. 5 a).
The posterior nasal opening is exceedingly wide, much wider than
the corresponding opening in Mvs ^lrba)^us, and the bulla is much
more inflated. Altogether Mus erythrotis is a much more distinct
species than most of the Indian Mice.
Of the specimens in the Indian Museum six, including the type,
are from Cherra Punji on the Khasia Hills, in Assam. Another specimen, a skin, unfortunately without a skuU, procured by Col. GodwinAusten in South Munipur, must also be referred to this species.
The following are the measurements of the adult female above
alluded to, in inches
level with the joint of the 1st

:

Head and body 2-85, tail 3-25, hind foot without claw "68,
arm and hand "83, ear-conch -32, nose to ear (skull extracted)
25.

Mus METTADA

(Gray)

;

Thomas, P. Z.

S.

1881,

p.

This Eat has been fuUy described and figured
A. S. B. xlvi. p. 290) and by Thomas, so that there
to the descriptions already published.

(J.

fore
•82.

550.

by Blanford
add

is little to
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The Indian Museum possesses examples of this species from the
Etawah and Banda districts of the North-west Provinces, from
Karachi in Sind, and the Madras Presidency Blanford has recorded
it from Admednagur, and Sir W. Elliot from the Deccan.
This Hat,
therefore, seems to be found only in the western and southern parts
;

of India.

26.

Mus

GLEADowi, MuiTay, P. Z.

S.

1885,

p.

809,

pi. 11.

This species seems to be very closely allied to Mus mettada, from
which it is distinguished by its considerably smaller size and by
Moreover, Mus gleadowi
its much shorter and narrower tarsus.
never seems to possess more than four pads on the hind foot, while
all the specimens of Mus mettada in our Museum possess the
proximal fifth pad.
The skull {cf. table of measurements, p. 537) resembles that of
Mus mettada very closely, except that it is slightly smaller in all its
dimensions.
The examples of this species in the Indian Museum are all males,
so that I am unable to confirm Mr. Blanford's statement that the
mammae are six in number, instead of eight as in Mus mettada.
The measurements of the three specimens in the Indian Museum
agree very well with those given by Mr. Blanford in a note
appended to the original description, i. e. head and body 3'40, tail
2-80, hind foot -70, forearm and hand -80, ear-conch •61, auditory
meatus to muzzle •91. The type of thesijecies described by Murray
was procured near Kurrachee in Sind the specimens in the Indian
;

Museum
27.
p.

are from

Gooua

in Gwalior

Mus (Leggada) PLATTTHKix

and from Kutch.

(Bennett); Thomas, P.Z.S. 1881,

553.

of this species Mus spinulosus of Blyth (J. A. S. B.
734) may be added. Blyth's type, which was procured in
the Punjab by Mr. Theobald, agrees in every way with the descriptions and with the other undoubted specimens of Mus {Leggada)
platythrix ; unfortunately the skull, which has been extracted from
the type, seems to have been changed for another skull, for the
one which is marked as belonging to the type specimen is certainly
not identical with the skull of the Mtis (Leggada) platythrix, nor is
it that of a Leggada at all.
There are in the Indian Museum examples of this species from
the Punjab, Kurrachee, Bhandara in the Central Provinces, Khandula in Bombay Presidency, and from South Malabar, and the CollaThis considerably extends
gelly Hills in the Madras Presidency.
the distribution as given by Thomas.

To the synonyms

xxiii. p.

28. MxTs (Leggada) buduga,
p.

Gray

;

Thomas,

P. Z. S.

1881,

553.
Blyth's specimens of

Mus

cervicolor

seem

to

be rather referable to
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them possess fairly well-developed the extra
cusp to the front edge of the anterior molar.
The specimens from
about Calcutta and Northern India are remarkably free from spines
in the fur
this is specially the case with the specimens named by
Blyth Mus terricolor, all of which seem to be immature. The type
oi Mus falvidiventris IS, in very bad condition, but there does not
seem to be any reasonable doubt that it is conspecific with this

this species, as several of

;

species.

There are examples of this species in the large Museum series
from nearly all over India, viz. Karachi in Sind Futtegurh, Etawah,
Banda, and Allahabad, N.W.P.
Bhandura and Chanda, C. P.
Poona in Bombay Madras, Shevaroy Hills, Trichinopoly, and
Ganjan in Madras P. Trincomali in Ceylon Sirgunja, Midnapur,
Maunbhoon, and Calcutta, in Bengal. It is also recorded from
Burmah under the name of Mus heavani by Blyth in the 'Mammals
of Burma (J. A. S. B. xliv.); but this is probably a mistake, as Mus
heavani was described by Peters from Maunbhoon, not from Burma.
;

;

;

;

;

;

'

29.
p.

Vandeleuria olekacea (Bennett)

;

Thomas, P.

Z. S. 1881.

556.

This Mouse is a very distinct form and leads away towards the two
other genera Chiropodomys and Hapalomys described below.
Dr.
Anderson has given a very full account of the species in his 'Zoolological and Anatomical Eesearches,' to which nothing more can be
added, except perhaps the fact that it has hitherto not been
recorded from Ceylon.
I send figures of the skull (Plate XLIV.
fig. 4) and of the dentition (Plate XLV. fig. 10).
30. Chiropodomts gliroides,

Mus gliroides, Blyth, J. A. S. B. xxiv. p. 721 (1856).
Mus peguensis, Blyth, J. A. S. B. xxviii. p. 295 (1859).
? Chiropodomys penicillatus, Peters, Monatsber. Akad. Berlin,
Doria, Ann. Mus. Civ. Genoa, (2) iv. p. 631.
1868, p. 448, pi. i.
Chiropodomys gliroides, Thomas, P. Z. S. 1886, p. 78, and 1889,
p. 235.
;

The unique type of Miis gliroides of Blyth has unfortunately
disappeared from the Museum, so that it is not possible to be absolutely sure as to whether Mus peguensis is identical with it or not
there seems, however, to be no reasonable doubt on the subject,
since there is in the Museum a Mouse from Cherra Punji, whence
the type originally came, which entirely agrees with the description
of Mus gliroides, and this specimen is certainly conspecific with
the type of Mus peguensis. Of Chiropodomys penicillatus, which is
the type of the genus, it is not possible to be certain without a
direct comparison of the tj'pes, but there is nothing in the description to pidvent its being absolutely identical with 31us gliroides of
Blyth.
In this form the fur is long and soft and not spiny ; ou the back
it is slate-coloured for about three-quarters of its length, the other
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quarter being chestnut.
The body beneath, including the chin,
throat, and sides of the muzzle, is white without any slate-coloured
base the two colours are abruptly separated from one another.
The sides of the snout from which the whiskers spring are considerably swollen
the ears are large, rounded, and covered with
very scanty short single hairs, so that unless looked at carefully
they appear to be naked when bent forward they easily reach the
;

;

:

eye.

The

very long, much longer than the head and body
the
is comparatively bare
the distal portion is covered
with gradually increasing quantities of hair, those at the tip of the
tail reaching a length sometimes of -20 of an inch
the tail is quite
uniformly coloured, it is not lighter above than below.
On the fore feet there are four well-developed toes, all clawed
the first digit is represented by a mere stump springing from the
inner proximal sole-pad and is provided with a &at nail the toes
are all much swollen distally by the great development of the toepads, which is very well shown in Peters's plate {I. c.) in the hind
foot the first digit is very stumpy, and only reaches to the level of
the base of the division between the second and third toes, it is provided with a flat nail the toe-pads are sw ollen in the same way as
are those of the fore feet the sole-pads are large and well-developed, and the proximal inner one is oblong and rat-like.
In the only specimen in which the mammae could be made out,
they were four in number, and all situated abdominally on either
eide on a level with the femur
no traces of pectoral or inguinal
mammte were to be found whether this is a constant character or
not must be decided by the examination of more specimens.
The skull of Ghiropodomys (Plate XLV. fig. 6) resembles that of
Vandeleuria more than that of any other Indian Mouse in general
appearance it is very wide and short, its breadth being greater than
that of any other Indian Mouse or Eat.
The nasal bones are so
short that the nasal processes of the premaxillae reach back to a
considerable distance behind their posterior ends
this is also the
case in Vanddeiiria, but it is not nearly so marked a feature.
The interparietal is crescent-shaped, with an anterior median projection between the two parietals.
The antorbital plate is perfectly
straight and perpendicular, as in Vandeleuria and Mus enjthrotis
below the anterior palatine foramina are very short, shorter than in
any other Indian Rat, they are also rather broad, and present a
kidney-shapped appearance. The posterior nasal opening is very
wide, almost as wide as the hard palate
it is equal to more than
half the length of the anterior palatine foramen, while in Vandeleuria its width is very much less than half the length of the
anterior palatine foramen.
tail is

;

basal portion

:

;

;

;

;

;

;

;

;

;

;

;

;

The dentition of this species (Plate XLV. fig. 11) appears to be
somewhat intermediate between that of Vandeleuria and typical
Mus. The anterior upper molar in Mus consists of three central,
three external, and two internal cusps, the posterior internal cusps
being absent

;

in Vandeleuria there are eight cusps as in

Proc. Zool.

Soc— 1890,

No.

XXXVI.

36

Mvs, but
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the external posterior, not the internal posterior, cusp that is
missing.
In Chiroj^odomj/s there are three central, three external,
and generally two internal cusps, but in some specimens small
traces of the third posterior cusp can be seen.
The median molar in
3fns consists of two central, two external, and two internal cusps
in Vandeleuria of two central, one external, and three internal
in
CJiiropodomys of two median, two external, and two internal cusps,
it is

;

with perhaps traces of the third posterior cusp.
The molars of the lower jaw are much the same in

Mus and

Vandeleuria, the anterior consisting of six cusps in two rows bilaterally symmetrical, and the median of four cusps in two rows,
also bilaterally symmetrical.
In Chiropodoynys the condition seems
more primitive, as in addition to the cusps present iu Mas and
Vandeleuria there is a strong external cingulum present which
seems to me to represent the true external cusps present in the
upper jaws of the molar.
Chiropodomys appears therefore to be, so far as the dentition is
concerned, a somewhat primitive form combining the dental characters of both Mus and Vandeleuria, and iu addition to that
showing distinct traces of the way in which the bilaterally symmetrical molars of the lower jaw of typical Eats have been derived
from a form of tooth consisting of a row of central cusps with lateral
cusps such as are still found in the upper jaw.
This speculation is rather supported bj' the condition of the
dentition in Hapalomys, as will be seen below.
The following are the measurements of a specimen in spirit from
Cherra Punji in Assam
Head and body 3'35, tail 5-15, tarsus '70,
arm and hand 1*0, ear-conch "53, muzzle to ear (skull extracted)
:

—

•90.

The examples of Chiro2')odomys gliroides in the Museum collection
are from the following localities
Cherra Punji in Assam, Munipur,
and the valley of the Sitang River in Burmah. This species has
:

also

—

been recorded from the Malay Peninsula {Hume
(Doria), Borneo ( Wallace), and Java (Doria).

coll.).

Upper

Burma
31.

Hapalomys iongioatjdatus, Blyth,

The specimens from which

this

J.

A.

species

S.

B. xxviii. p. 296.

was described have

hitherto remained, so far as I am aware, unique
they were procured by Major Berdmore in the vaUey of the Sitang Eiver in
Burma. The following description contains considerable additional
matter to the short one published by Blyth (I. s. c.) thirty-one years
ago.
;

The fur is soft, contains no trace of spines it is very long,
measuring about three-quarters of an inch on the back ; the basal
three-fourths is very dark slate-coloured, the tips a paler chestnut,
with few or no traces of longer black hairs. The body beneath,
including the chin and the tip of the muzzle, is white with no trace
;

of the slate-coloured bases to the fur.

The tail is very long, and resembles that of CJiiropodomys in
being clothed with hairs gradually increasing in length distally till
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at its tip they reach a length of nearly half an inch
the tail is
covered with square scales forming a series of rings which run to
about 20 to an inch the tail is of a light brown colour above and
below.
In the hind foot (Plate XLV. fig. 8) the toes are very long, they
form about 5 of the total length of the hind foot the three middle
digits are all equal in length and bear well-developed claws
the
fifth digit is smaller and bears a very small claw that does not
nearly reach beyond the pad ; the first digit is about the same length
as the fifth, and is very much swollen transversely, it bears a fiat
nail as in Chiropodomys.
The toe-pads are very large and swollen,
so that the claws hardly extend beyond them
dorsally below the
claw, they consist of two flat plates divided by a median groove
ventrally, they consist of the usual series of transverse plates, but
much more developed than usual. The sole-pads are six in number
they are large and well-developed, and the proximal internal one
very long and curved as in Rats.
The digits of the fore feet (Plate XLV. fig. 9) are four in number
each bears a very small claw, which is almost embedded in the toepad the first digit forms a slight projection on the inner side of the
hand, but has no trace of a nail the toe-pads are swollen like
those of the hind feet the sole-pads are five in number as usual.
The ears are very small and rounded the edge of the conch bears a
fringe of long hairs all round, more than | an inch in length
the
short hairs inside the conch are white, outside brown.
The mammae
are 8 in number
two pairs of pectoral, two pairs abdominal.
The skull (Plate XLV. fig. 7) has the same general appearance as
that of Chiropodomys, being considerably shorter and wider than
that of Mus
the nasals and the anterior part of the skull are much
shorter than in Mus the interparietal is broader and more rounded
in outline than in Chiropodomys
the anterior wall of the antorbital
foramen is perpendicular and does not project at all below, the
anterior palatine foramina are of moderate length, not markedly
short as in Chiropodomys they end some distance in front of the
The palate is somewhat narrower than
line of the anterior molars.
that of Mus rufescetis, and ends on a level with the line of the hind
ends of the posterior molars, whereas in Mns rufescens the palate
projects an appreciable distance further back
the bulla is larger
than that of M^(S rufescens, and is not provided with the thickened
anterior edge to the bony meatus which is found in Mus rattus.
It is, however, the teeth which present the most distinctive
;

;

;

;

;

;

;

;

;

;

—

;

;

;

;

;

;

The incisors are quite smooth and have no trace of a
characters.
groove or of any markings on them the lower incisors are very
broad, resembling those of Nesol-ia and much broader than in Mus
the anterior upper molar consists of three central, three external,
and three internal cusps all arranged in a remarkably regular way,
as will best be understood by reference to the drawing (Plate XLV.
The cusps are all more or less equal to one another the
fig. 12).
second upper molar exactly resembles the anterior molar, but consists
the posterior molar consists of one central, one
of six cusps only
:

;

;

;
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and in addition has externally a slight
rudimentary external cusp.
the lower jaw are even more remarkable: the

internal, one posterior cusp,

projection

which seems

The molars

of

to represent a

anterior one consists of eight cusps arranged exactly as those of
the molar of the upper jaw, but the anterior external cusp is

wanting ; the second lower molar

consists of six cusps arranged as in
the corresponding tooth above, while the posterior molar consists of
four cusps only, representing the two central and two external cusps,
with a slight trace of the anterior external cusp.
This curious dentition, taken in conjunction with the facts above
mentioned about the dentition of Cliiropodomys, seems to lead to
the inference that we have in Hnpalomys a very primitive form of
Eat, by which the dentition of Mus maj' to a certain extent be
explained.
The upper molars of Mus are easily derivable from a
molar such as that of Ilcrpaloinys by the increase in size of the
central row of cusps and the suppression of one of the lateral
ones ; so, too, with Vandeleuria.
In the case of the molars of the
lower jaw the condition in Mus and Vanddeuria seems to be directly
connected with that in Hapalomys by the in<^ermediate condition as
exhibited in CMropochmys
in Hapidomys the external row of
cusps is ah-eady slightly inferior in development to the central and
internal rows, and in the case of the anterior molar one cusp is
already lost ; in Chiropodomys the outer row of cusps has been
reduced to the cingulum running along the external face of the
molars described above while in Vandeleuria and Mus the outer
cusps have altogether disappeared, not leaving any trace even of
the cingulum, and the molar is bilaterally symmetrical.
These remarks are merely suggested as a method by which a
small step in the evolution of Murine molars may have taken place;
it would be absurd to lay any great stress on this theory, as I have
only been able to examine the skulls of Indian Eats, and I do not
claim to have any acquaintance with the numerous exotic forms.
The following are the measurements of the unique spirit-specimen
of Hapalomys longicavdatus
Head and body 5'27, tail 7'9, hind
foot 1-05, forearm and hand 1-5S, ear-conch "35, muzzle to ear
(skull extracted) I'-iO.
;

:

:

—

List of the Types of Muridaj in the Indian

Museum.
Eemarks.

1 skin.
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Names.

Mus

1 skin.

2 skins.
1
1

al.
al.

1 skin,

Mus
Mus
Mus

Author.

and

infralineatus.

Elliot

andamanensis.

Blyth.
Blyth.

howersii.

rubricosa.

Mus dnnamomeus.
1 skin. Mus jerdoni.
IskuU. Mus berdmorei.
2al.
Mus con color.
1 al.
Mus Icahhyensls.
2al.
Mus victdorum.
1 skin. Mus gerbUlinus.
]

1 al.J

Al.

3Ivs subJimis.

2al.

Mus

erijihronotus.

.5.39

Remarks.

= Mus rattus

rufes-

cens.

Anderson.
Anderson.
Blyth.

= Mus fulvescens.

Blyth.
Blyth.
Blyth.

Anderson.
Anderson.

=:Mus urbauus.
:=Mus urbanus.

Blyth.
Blanford.

= Mus

Blaut'ord.

bactrianus.

=:Mus arianus
name changed).

(only

= Mus ivay

Skin.

Mus pachyoircus.
Mus cunicularis.
Mus erythrotis.
Mus fulvidiventris.

Blanford.
Blyth.
Blyth.
Blyth.

2

Mus

Blyth.

= Mus

Mus pegue^isis.

Blyth.

=

Uapalomys

Blyth.

2al.
3al.
1 al.

al.

1 skin,

terricolor.

•=Mus (Leygada)
buduga.
{Leggada)
buduga.
CJiiropodomys

1 al.

1 skin,
1

al.

iieri.

= Mus cervicolor.

gliroides.

longi-

caudatus.

EXPLANATION OF THE PLATES.
Plate XLIV.
Fig.

1.

2.

3.

4.

5.

Skull of Mus fulvescens, p. 525. a, palatal Tiew ; b, lateral view.
Skull of Mus bowersii, p. 524. Lateral view.
Skull of Mus concolor, p. 527. a, palatal view ; h, lateral view ; c, from
above.
Skull of Vandelmria oleracea, p. 532. a, palatal view ; b, lateral view ;
c, from above.
Skull of Mus erythrotis, p. 530. a, palatal view ; b, lateral view ; c, from
above.

Plate XLV.
a, palatal view ; b, lateral view.
Fig. 6. Skull of Chiropodomys yliroides, p. 533.
7. Skull of Hapahmys longicaudatus, p. 535.
a, palatal view; 6, lateral
view c, f roai above.
8. Hind foot of Hapahmys lonyicaudativs, p. 535.
9. Fore foot of Hapalomys lonyicaudatus, p. 535.
10. Dentition of Vandeleuria oleracea, p. 533.
a, upper left, b, lower left
molars.
X 3 diam.
11. Dentition of Chiropodomys yliroides, p. 533.
a, upper left, b, lower
left molars.
X o.
12. Dentition of Hapalomys lonyicaudatus, p. 535.
a, upper left, b, lower
left molars.
x2.
;
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I.

ARjfOGLOS3U8 LATERNA, Gunther.

The history of the species Arnoglossus lopJiotes, Gunther, has been
quite recentlj- reviewed by Dr. A. Giintherin the Proceedings of this
Society^
I need not therefore repeat it here in detail.
But it is
'

necessary to mention that Couch in his ' History of British Fishes
(1864) recorded that he had examined a dried skin of the form in
question at the house of Lieutenant Spence, R.N., at Plymouth,
this specimen having been taken, we are told, in the neighbourhood
of that port.
The only entire specimens examined by Dr. Gunther
were one trawled by Prof. Moseley in 1882 near Lundy Island, and
one sent from Palermo.
Until December 1889 I had never met with any specimens in the
course of my observations at Plymouth which exhibited the characters ascribed to A. lojihotes.
At the beginning of that mouth I
collected specimens of A. laterna in order to make an attentive examination of its characters. I asked a man employed on the fishquay to bring me a number of full-grown specimens of the ' Scaldfish,' as the species is called at Plymouth, from the trawling-smacks
which came in from the fishing-grounds. Among the specimens he
brought me I was much surprised as well as pleased to find a number
which presented the peculiarities of A. hphotes. In fact, whenever
the man brought a number of Scald-fish from the trawl refuse, there
were more A. loplwtes than A. laterna among them. The specimens
were obtained at all parts of the trawling-grounds off Plymouth, that
is from 3 to 15 or 20 miles off the south coast of Devon and East
Cornwall.
On subsequent excursions in trawlers, both in the neighbourhood of Plymouth, off Mounts Bay, and in the Bristol Channel, I
found that the Jophotes form always occurred along with A. laterna
and was more abundant than the latter.
I of course made a careful examination of the specimens obtained,
and was for some time puzzled by the close similarity between
the two forms in the majority of their characters. I found, too,
on examining smaller and therefore younger specimens that none
of them exhibited the elongation of the anterior dorsal fin-rays
which characterizes A. lopliotes, but that this character was confined
to specimens above a certain size.
I began to think that if the two
forms were really distinct species, they were more exactly similar in
the majority of their characters than two distinct species usually
Then it occurred to me to ascertain the sex of every specimen ;
are.
and I found that specimens of^. lopliotes were invariably males, and
adult specimens of A. laterna invariably females.
Having found
'

"A

Contribiitiuii
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tliat this was true in every case without exception, and having traced
the gradual development of the peculiar character in the males, I
no longer had any doubt that the two forms belong to a sin; ie
I will now describe the differences
sexually dimorphic species.
between the two forms in some detail.
The largest specimens of the male, or lophotes form, are 20 cm.
long including the tail. The first dorsal ray is not elongated, and
it is thin
its length is contained 4| times in the length of the head
and flexible and arises from the right side of the head, not from the
The 2nd, 3rd, 4th, 5th, and 6th dorsal fin -rays are elongated,
edge.
the fourth ray
the order of magnitude being 4th, 3rd, 5th, 2nd, 6th
in a specimen of the length just mentioned measured 3"2 cm. or five
sixths of the length of the head.
The rays of the left pelvic fin, excepting the first, are also elongated as compared with those of the female, the 4th being the longest.
In the specimen mentioned it was 2 cm. long, or half the length of
the head.
The eyes in the male are slightly larger than those of the female.
as the following measurements show (the total length given mthe eyes were measured along thc longitudinal
eludes the tail
diameter):
;

;

Total length,

Males

..

r

Females

Diameter of

13-2 cm.
f
...\ 17-4 cm.
[ lS-4 cm.

...

\

6-5

8-75
10-0

13-7 cm.
17-6 cm.

7'0
8"5

9-25

[18-7 cm.

The length

of the

upper jaw measured from

its

eye.

mm.
mm.
mm.
mm.
mm.
mm.

anterior extremity

to the posterior end of the maxilla on the upper side is slightly
smaller in the male than in the female, as the following measure-

ments show

:

Total length.

Males

Pemales

Length of upper jaw.

19-1 cm.
18-4 cm.

11-25
10'5

mm.
mm,

ri8-7 cm.

12-0
11"25

mm.
mm.

f

b cm.
|_18-5

Up

to the length of 13"2 cm. the males do not show any elongation
of the rays of the dorsal or pelvic fins, and therefore do not differ in
But in male specimens 14"7 cm.
this respect from the females.

long the character is already well-marked, the longest dorsal ray
in a specimen of this length being five sixths of the length of the
head, as in a fuU-grown specimen.
In the fuU-grown adult female the character so conspicuous in
the male is slightly but distinctly developed, that is to say some of
the anterior dorsal fin-rays are slightly elongated. The 2nd, 3rd,

MR.

542

J. T.

CUNNINGHAM ON THE

[June 17,

4th, and 5tli rays are longer than the 6th, the third being the longest.
In a female specimen 20 cm. long the 3rd ray was 14-5 mm. long or
two fifths the length of the head. At the same time the 3rd ray in
the adult female is not so long as the longest rays of the fin, which
are behind the middle of the body and are half the length of the

head as in A. latema, according to Dr. Giinther's description. The
longest ray in the left pelvic fin in the female specimen just mentioned was about the same length as the 3rd dorsal, namely 15 mm.
In young specimens of either sex less than 13"2 cm. in length, no
elongation of the anterior dorsal fin-rays exists, but the rays
increase gradually in length from the 2nd backwards.
I have now to guard against the possible objection that the large
adult specimens I have described are males and females of a distinct
The
species A. lojjhotes, and the small specimens are A. laternn.
truth of my conclusion is almost sufficiently established by these
facts, that I have examined a large number of specimens taken indiscriminately by the trawl in various localities and at all depths, that
among these specimens aU those in which the anterior dorsal rays
are elongated and thickened are males, all those in which the
anterior dorsal rays are very slightly elongated are females more
than 13 cm. long, and all specimens less than 13 cm. in length are
But aU possible
of either sex and show no elongation of the rays.
doubt is overcome by the fact that with the exception of the three
characters alreadj' discussed, namely, the length of the anterior
dorsal fin-rays, the length of the upper jaw, and the size of the eyes,
all my specimens essentially agree with descriptions given by previous
To show this I will describe some
writers of the species A. latema.
of the characters in my specimens.
The following are the numbers of fin-rays found in

mens

:

Male 19-3 cm. long

.

.

.

three speci-
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The scales are estrcmly thin those of the upper side are larger
and have a single row of minute spines along the posterior edge,
those of the lower side are smaller and are smooth with an entire
:

edge without spines.
side are not pierced by
sensory tube is either
upper side the lateral

The scales along the lateral line of the lower
a dermal tube and are not tubular the lateral
;

rudimentary or absent on this side. On the
dermal tube pierces a series of tubular scales

as usual.

Dr. Giinther has made a mistake in stating that no author mentions
a prolongation of fin-rays in the common British species of Scaldfish.
Couch, in his Fishes of the British Islands,' in his description
of the species says
" The dorsal fin begins in frout of the upper eye,
and commonly is narrow at its origin, becoming wider at half its
length, but in the example described several of the first rays were
considerably lengthened into separate threads." The character
thus mentioned is represented in Couch's figure, and agrees exactly
with the condition I have described in my larger female specimens.
Couch cannot be supposed to have confused the two forms, for he
gives a separate description and woodcut of A. loplwLes.
Day also in his description of Arnoglossus laterna says " the dorsal
commences on the snout, its first few rays being occasionally somewhat separated one from the other and a little elevated."
The total number of specimens brought to me in the beginning of
I deterlast December and on which this paper is founded was 43.
mined the sex of all of these by opening the body-cavity. There
were 30 males and only 13 females. As the specimens were collected
indiscriminately, it is evident that the males are far more numerous
than the females. The testes of the males are extremely small in
comparison with the size of the ovaries in the females, and this fact
is doubtless correlated with the numerical superiority of the males.
The relations of the sexes in the common Sole, as shown in my
In size the sexes of
treatise on that species, are quite similar.
A. laterna show no difi'erence, the largest specimens both of males
and females being 20-4 cm. in length, or just over 8 inches.
I have examined those specimens of this species which are preserved
entire in spirit in the collection of the British Museum of Natural
The specimen of A. laterna
History, with the following results.
marked o, obtained by Mr. Murray in Kilbrennan Sound in the Firth
of Clyde, is a female and resembles in all respects my own female
There are only two entire specimens of A. lophotes
specimens.
one obtained by Prof. Moseley off Cardiff in 1882, another sent by
Both are of the male sex. The
Prof. Doderlein from Palermo.
Both resemble my
first is 5 1 inches long, the second Q^ inches.
the
Cardiff
specimen the 4th
specimens
in
all
respects.
In
male
dorsal ray is the longest, in the Palermo specimen the 5th.
I have already stated that adult and full-grown individuals of
the Scald-fish are abundant off the Devon and Cornish coasts up to
Young specimens of all sizes from 1 cm.
the depth of 40 fathoms.
or even less up to 1 or 12 cm. are very abundant in Cawsand Bay,
Plymouth Sound, at a depth of 2 to 6 fathoms.

—
'

:

—

1

MR.

544

In
last,

J. T.

CUNNINGHAM ON THE

justice to Dr. Giinther I

when

[June

must explain here that

in

1

'.

December

I first obtained specimens resembling his species A.lophotes,

After I had
I had some correspondence with him on the subject.
informed him of my belief that they were the males of laterna, and
found that he was publishing a paper on Arnoijlossus, I requested him
to include in his paper my conclusion and the evidence for it, if he
thought the conclusion sound. But he replied that his paper had
already been sent to the Secretary of this Society, and that he
preferred to leave it as it stood, so that I might publish my observations quite independently.
II.

Akxoglossus geohmasni, Giinther,

It is recorded in Dr. Giinther's paper that hitherto only one
specimen of this species has been found in British waters, namely
one obtained by the Eev. W. S. Green from a depth of 10 fathoms
I have to rein the Kenmare Eiver on the S.AY. coast of Ireland.
Garstang, on
Mr.
Walter
was
found
by
which
another
specimen,
cord

March 3<.1th of the present year, among material obtained by the
smaU beam-trawl in Cawsand Bay, Plymouth Sound, at a depth of
4 or 5 fathoms. In nearly all the specific characters mentioned by
The specimen
Dr. Giinther this specimen resembles A. r/rohmanni.
measures 15"3 cm. in length including the caudal tin, and 5"7cm. in
greatest height.

The numbers

of fin-rays are

D. 87, A, 66, P. 10, V.

:

6, C. 17,

thus agreeing very closely indeed with the numbers in Dr. Giinther's
In the shape of the anterior part of the body, the size
specimens.
of the eyes, the character of the mouth and jaws, the form of the
lateral line, the characters of the scales, and in colour the specimen
agrees with A. grohmanni^ and there can be no doubt that it belongs
But in some interesting peculiarities the specimen
to that species.
differs considerably from those described cither hy Dr. Giinther or
any other ichthyologist. The anterior part of the specimen is repreThe 2nd, 3rd,
sented in the accompanying drawing (see p. 545).
and 4th dorsal fin-rays are elongate, the 2nd being much the longest.
The 2nd ray is very nearly as long as the hiad, being 28 mm. in
length, while the head measures 29-5 mm. from the edge of the
operculum to the apex of the lower jaw. This ray is therefore
The
considerably longer than in previously described specimens.
same ray is fringed anteriorly and posteriorly by a broad plicated
membrane which is quite independent of the rest of the fin, so that
the ray presents the appearance of a feather, the broadest part of
the fringe being near its proximal end, where it measures 1 cm. in
The breadth of the fringed ray diminishes gradually to
breadth.
Thus this ray is both longer and its fringing
zero at the apex.
membrane much broader than in Dr. Giinther's specimens. The
first ray is short and fringed with a very narrow membrane, which
is continued at the base and posteriorly on to the root of the 2nd
The 3rd ray is two thirds the length of the head, and very
ray.
this ray is sepaslightly fringed with membrane at its outer part
:
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rated from the second but connected posteriorly with the membrane
of the dorsal fin.
The 4th ray is slightly longer than the 5th
from the 5th backwards the rays increase gradually in height as
usual.
The specimen is also higher in proportion to its length than
those described in Dr. Giinther's paper, the greatest height being
contained 2| times in the total length including the caudal fin.
My specimen is a male, and there can be no doubt that those
characters I have described in which it differs from previously known
specimens of ArnogJossus grohmanni are secondary sexual characters
peculiar to the male sex.
Thus an interesting sexual dimorphism
occurs in both these species of Arnorjlossus.
It is worth noting
that the sexual dimorphism of CaUmujmus h/ra, in which the two
sexes were originally described as distinct species, consists principally

Head

of Arnoglossus grohmanni,

(^

in a difference of the same kind as that in the genus Arnoglossus,
namely a great elongation in the male of the anterior dorsal finrays.

The specimen here described, when first found in a pan of trawled
Nearly all the scales except
material, was dead but perfectly fresh.
those of the lateral line were wanting, but the skin was nearly entire and showed the colour and markings distinctly.
The general
was rather dark and sombre, the markings consisted of black
and orange blotches and streaks. The black blotches were arranged
on the upper side as in the common Sole, namely in three principal
longitudinal rows, one along the lateral line and one along each
colour

&46
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edge of the body, with two intermediate row3 of smaller blotches.
There were also black marks at intervals along the dorsal and anal
fins.
The scales are cousiderabl}- larger than in A. latertui, those
in the middle of the upjjer side being 3-5 mm. in breadth.
As in
that species, the scales of the upper side have a single row of short
spines along the posterior edge, while in those of the lower side the
edge is entire.

8.

Notes on Specimens in the Hume Collection of Birds.
No. 6. On the Coraciidfe of the Indian Region, with
Descriptions of some new Species'.
By R. Bowdlek,
Sharpe, F.L.S., &c.
[Received June 16, 1890.]

During the time that my friend 3Ir. Gates has been engaged in
writing on the Passeres of the
Fauna of British India,' I have
refrained from publishing any critical notices of the Hume Collection.
Since, however, every representation to the Government of India has
failed in procuring for Mr. Gates the extension of leave from his
duties in Burma, necessary for him to complete his work, which
has therefore come to a standstill at the end of the Passeres, I feel
myself at liberty to turn my attention once more to the study of the
'

Hume

Collection.

Since I wrote my last paper thousands of specimens have been
registered and incorporated in the cabinets of the British Museum
and the superb series collected by Mr. Humo enables one to
thoroughly work out every species of Indian bird ; but it is surprising
what a field still lies open for inquiry in the study of the Humo
Collection.
Witness the discovery that three species of Eurystomus
have been confused under the heading of E. orientalis, to disentangle
which confusion is one of the objects of the present paper.
As it is obviously impossible to publish a complete list of all the
Hume specimens in the ' Proceedings,' and as they will shortly
appear in their proper place in the ' Catalogue of Birds,' I ha%'e
thought it best to try and condense my few remarks into the form
adopted by Mr. Gates in his work, to which this paper may be
taken as a supplement.
;

Fam. CoEACiiDJ).

The

front plantar leading to the hallux.
Well-defined lateral
bare tracts on the neck. Spinal feather-tract forked on the upper
back.
Oil-gland nude or absent.
(H. Seehohm.)

Subfam. Coraciinje.
There are two genera of Comciime found in Africa and India.
consist of the brilliant Roller, commonly called the " Jay " by

They

>

For No.

.5,

see P. Z. S. 1887, p. 470.
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and the Broad-billed Elue Eoller, a much

Anglo-Indians,

less

familiar species.

Key
a.

Bill long

and

to the

slender, compressed,

Genera.

much

longer than

broad

Coeacias, p. 547.
stout and depressed, as well as slightly hooked, as
broad at gape as it is high
Eurystojius, p. 550.
it is

b. Bill

On comparing the skulls of Coradas and Eurystomus the differences above noted will be found to be emphasized, the skull being
everywhere broader and more massive, and especially remarkable
for its very broad palatine bones.
The nasal aperture is apparently
linear in Coradas, and triangular in Eurystomus.
As with other Picarian birds, the Hollers nest in holes of trees or
buUdings and lay white eggs. They get their name of " Koller "
from their peculiar flight ; but the broad-hilled Eurystomi are more
forest-loving,

and by no means such birds of the open as the

species of Coracias.

Genus Coeacias, Linnaeus, 1766.
Three species of Coracias occur in the Indian Region, all of them
well represented in Mr. Hume's collection.
There appears to be
very little doubt that C. indica and C. affinis interbreed on the
confines of their respective ranges., and this is probably one of the
few absolutely indisputable instances of hybridization between birds
taking place in a state of nature. Dr. Jerdon and Mr. Blyth also
speak of the crossing of C. indica with C. garnda in the extreme
North-west, but I have not seen any instance of this phenomenon
exhibited in the

Hume

series.

Key
a.

to the

Species.

With

a subterminal band of silvery blue on the quills.
a'. Tail with a broad terminal band of purplish blue
upper
tail-coverts purplish blue, darker than the rump....'
indica, -p. bVJ.
b'. Tail with no terminal band, though occasionally a blackisii
spot at the end of the feathers is present upper tailcoverts light silvery blue, paler than the rump '
affinis, p. 548.
With no subterminal blue band on the quills, the basal part
only being light primarj'-coverts silvery blue back light
bay
garrula,p.549.
;

;

b.

;

;

1.

The Indian Roller.

Coeacias indica.

Coradas

indica, Linn. Syst. Nat,

i. p. 157 ; Blyth, Cat.
p. 51 ;
Horsf. & Moore, Cat. ii. p. 571 ; Jerd. B. I. i. p. 214 ; Gould, b!
Asia, i. pi. 54 ; Hume, Cat. no. 123 ; Legge, B. Ceyl. p. 281.

Coloration. Base of forehead

and lores sandy white ; head greenish
of bright blue over the eye
round the hind
neck a coUar of lilac-rufous ; back drab, washed with oily green
blue, with a

wash

;

;

lower back and rump bright blue ; upper tail-coverts purplish blue
wing-coverts greenish blue, as weU as the base of the quills lesser
coverts puq)lish blue
remainder of quills purplish blue, the primaries with a subterminal band of bright blue inner secondaries
;

;

;

:
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back centre tail-feathers green, the remainder silvery blue,
with a purplish-blue base and a band of the same colour at the
sides of face, throat, and breast
tip ; chin and base of cheeks white
lilac-brown, purplish on the throat, which is streaked with white
" Bill blackish brown,
remainder of under surface light blue.
mouth pale greenish
inside
of
lower
mandible
paler at base of
eyelid and naked skin round the
yellow
feet brownish yellow
eye pale gamboge iris greyish brown {E. A. Butler).
Length about 12 inches, tail 5, wing 7'3, tarsus 0*95, bill from
gape 1-7.
The specimens from Southern India are rather darker and more
richly coloured than the birds of the North-western plains, those
from the N.W. Provinces being decidedly lighter in colour.
Distribution. Nearly the whole of India and Ceylon, not ascending
the hiUs. It extends from Asia Minor to Persia, Northern Arabia,
and Baluchistan, and thence over the greater part of the plains of
India.
Its range extends to the Nepal Valley, where Dr. Scully
procured authentic specimens, and here it meets with C. ajjinis from
Assam, and intermediate specimens occur in which the strain of
Its eastern limit appears to be Dacca and
indica predominates.
intermedi9,te8 between it and C. affinis
Calcutta,
where
of
vicinity
the
Over Central and Southern India it
again occur rather frequently.
is likewise generally spread, but it is apparently not nearly so
plentiful as in Upper India; and in the Deccan it is migrator)-,
retii-ing to the better-wooded tracts to breed, according to Colonel
Butler and the Rev. S. B. Fairbank.
Habits, 6fc. Breeds from the end of March right into July

like

;

;

;

;

;

'

;

C

according to Hume, who also states that in Upper India the great
The Indian Roller,
majority of the birds lay in April and June.
like its congeners, nests in holes, sometimes making a considerable
The situation chosen is the hole of a
nest of feathers, grass, &c.
tree or old walls, or in roofs and under the eaves of bungalows.
The eggs are white, and measure from about 1'3 inch in length by
about 1-06 inch in breadth.

CoRACiAS AFFINIS.

The Burmese

Roller.

Blyth, Cat. p. 51
Coracias affinis, McClell. P. Z. S. 1839, p. 164
(1849); Horsf. & M. Cat. ii. p. 574 (1856); Jerd. B. I. i. p. 217
(1862); Godw.-Aust. J. A. S. B. xxxix. p. 95 (1873); Blyth &
Wald. B. Burm. p. 72 (1875) Hume & Davis. Str. F. vi. p. 72
(1878); Anders. Yunnan Exped., Aves, p. 581(1878); Hume,
Salvad. Ann. Mus.
Gates, B. B. ii. p. 69 (1883)
Cat. no. 124
Genov. (2) iv. p. 589 (1887); Hume, S. F. xi. p. 48 (1888).
lower back and
Coloration. Upper surface dingy olive-brown
rump purplish blue, but the upper tail-coverts silvery cobalt wings
and tail as in C. indica, excepting that there is no blue terminal
band to the latter, the outer feather alone having a black spot at
the end crown of head greenish blue, with a lighter and more
sides of face and
verditer-blue shade on the forehead and eyebrow
throat and breast brown, becoming paler on the latter; chin
;

;

;

;

;

;

;

;
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greenish white
throat streaked with lilac-blue ; abdomen
under tail-coverts light cobalt thighs purplish blue. " Bill
brownish black mouth yellow
edges of the eyelids, lores,
skin at the back of the eye yellowish orange ; iris brown
;

;

;

;

;

yellowish

brown

;

claws black "

Length about 12 inches,

(

and
dark

and
legs

Oates).

tail 4-7,

wing

7'6,

tarsus 1, bill from

gape 1-75.
Disti'ibtition.

out

Prom Nepal to

Darjiling and Bhutan, thence throughDacca and the neighbourhood
spread all over Burma and Tenasserim, except in

Assam and Cachar

of Calcutta.

It

is

as far west as

the extreme south, and ranges eastwards to Siam and Cochin China.
Specimens in the Hume Collection from Nepal {J. Scully), Native
and British Sikhim (L. Mandelli), Tippera, and Calcutta are apparently hybrids between the present species and Coracias indica, and
belong to the intermediate form which I call Coracias indica ajjinis.
Habits, 6fc. Similar to those of C. indica.
Mr. Oates has found
the bird breeding in Pegu in March and April.
The eggs are
glossy white, four or live in number, laid on the bare wood at the
bottom of large natural hollows in decayed branches of large trees.
The average of twelve eggs was 1'37 inch by 1*09.
3.

CoKACiAs GAEETiLA.

The Common

Boiler.

i. p. 159 (17G6); Horsf. & M. Cat.
570 (1856); Hume, N. & E. p. 104 (1813); Hume, Cat.
no. 125
Bidd. Ibis, 1881, p. 48
Scully, t. c. p. 429
C. Swinh.

Coracias garrula, Linn. S. N.

ii.

p.

;

Ibis,

;

;

1882, p. 102.

Upper surface light cinnamon, including the scapuand inner secondaries ; lower back and rump dark ultramarine ;
upper tail-coverts greenish blue washed with ultramarine wingcoverts round the bend of the wing ultramarine
rest of the coverts
Coloration.

lars

;

;

greenish blue, as well as the base of the quills ; bastard-wing green,
blue at the end ; primary-coverts greenish blue with a dark blue tip ;
remainder of quills black ; two centre tail-feathers dull greenish
remainder of the feathers dark blue, externally green and internally
black, all the feathers light silvery blue near the ends, the outermost with a black terminal spot crown, sides of head, and under
surface of body pale greenish blue, the base of the forehead and
the chin white ; the throat and chest as well as the sides of the
face streaked with silvery green.
Young birds are much duller in colour than the adults, and have
the breast pervaded with a brown shade.
Although no difference
can be found between adult Rollers from Europe and those from
Cashmere, the young specimens from the latter locality and N.W.
India are generally much paler than European birds of similar age.
Bistrihution. The European EoUer extends from Southern and
Central Europe through Persia to Afghanistan, where it breeds, as
well as in Cashmere.
In the autumn it visits various parts of
North-western India, occurring regularly in the vicinity of Simla,
and specimens are in the Hume Collection from Masuri and Gurhwal.
;
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The Broad-billed Hollers inhabit Africa, Madagascar, and the
greater part of the Indian add Australian regions.
One species
ranges as high as Manchuria and Eastern Siberia.
The habits of these birds differ considerably from those of the
true Rollers (Coracias).
They affect the forests rather than the
open country, and are of a sluggish nature duriug the daytime,
becoming actiTe in pursuit of food in the morning and evening
only.

A curious consensus of opinion is expressed by writers on Indian
ornithology that there is only one species of Eurystomus occurring
within Indian limits, and that specimens from the Malay Archipelago
are identical with those from the Indian Peninsula
but after a
careful examination of the series in the Hume Collection, there
appears to be no doubt that there are t7i7'ee Indian species, each with
well-defined characters and a definite range.
;

Key
a.

Terniinal half of

tail

to the

Species.

entirely black, not shaded with

purjDlish blue.
a'.

Larger
under surface decidedly greenish
head
brownish black
secondaries black with no blue
shade externally
Smaller under surface decidedly blue
head black
secondaries black, washed with purplish blue near
;

;

;

h'.

;

;

the base of the outer
h.

web

Terminal half of the tail
washed with purplish blue
1.

oricntalis, p. 550.

;

latior, p. 551.

black,

but

conspicuously
calonyx, p. 551.

EUETSTOMTTS OEIENTALIS.

159 (1766).
Gen. Zool. vii. p. 403
(1809); Horsf. & M. Cat. i. p. 121 (1854); Hume, S. E. ii. p. 164
(1874) ; Blyth & Wald. B. B. p. 72 (1875) Hume & Davison, S. F.
vi. p. 72 (1878)
Hume, Cat. no. 126 (pt.) Gates, B. B. ii. p. 70
Coracias orientalis, Linn. S. N.

Eurystomus

orientalis

(Linn.),

i.

p.

Steph.

;

;

;

(1883).
Coloration. Bluish green, the wing-coverts and scapulars a little
brighter than the back, as also the inner secondaries ; head blackish
brown, the hind neck, sides of head, and sides of neck brown and
washed with green ; under surface of body greenish blue, duller on
the fore neck and chest
the throat violet-blue, each feather with a
mesial streak of brighter blue ; primary-coverts black, with a narrow
edging of purplish blue ; quills black, the primaries purplish blue at
the base, followed by a. subbasal band of silvery blue, which is again
succeeded by a purplish shade
most of the secondaries entirely
black, some of the inner ones with a slight edging of purplish blue ;
tail black, with a purplish and blue shade near the base.
Bill, legs, and feet dtill vermilion, the tip of the biU black ; iris
dark brown ; gape yellowish.
Length about 11-5 inches, tail 4-1, wing 7'4, tarsus 0*65, bill
from gape 1"45.
;

;
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Burmese provinces,

extending as far north as Cachar, and southward through Tenasserim and the Malayan Peninsula to Sumatra, Java, Borneo, and

Major AVardlaw-Ramsay records the species from
the Karen Hills, but as no specimens were preserved it is possible
that the bird there noticed -was E. calonyx.
It is also found ia the

the Philippines.

Andamans, the birds from
somewhat larger bill.
2.

EUEYSTOMTJS LiETIOE,

Eurystomus
Morgan, S. P.

this locality being

remarkable for a

Sp. n.

P. i. p. 495 (1873);
P. iv. p. 382 (1876)
Davison, S. P. x. p. 351 (1883).
;
Coloration. Similar to E. orientalis, and, like that species, having
the end of the tail black without any mark of purplish blue. Differs
in its somewhat smaller size, blacker head, brighter blue under
surface, and also in having the black secondaries washed with
purplish blue near the base of the outer web.
Bill deep orange-red, the tip of the upper mandible black
orbital
skin red tarsi and feet orange-red
feet duskier than the tarsus ;
iris hazel-brown.
Length about 11 inches, tail 4, wing 7-8, tarsus 0-65, bill from

Vipan,

orientalis (nee L.),

p. 531 (1874)
Leggc, B. Ceylon, p. 285 (1878)
ii.

;

Hume,

S.

S.

;

;

gape

;

1'5.

Distribution.

The

forests of

Malabar (where Mr.

Ii.

W. Morgan

procured specimens at NeUumbore) and the IS^ilghiris. It breeds
in the Travancore Hills, but, according to Mr. Bourdillon, it is
apparently not a resident.
In Ceylon it is an extremely rare
bird, and but few instances of its occurrence are recorded by
Colonel Legge.
Habits. Mr. Bourdillon found a pair breeding in Travancore,
where they ejected a pair of Mynahs (Eulabes religiosa) from their
hole in a tree-stump at about 40 feet from the ground.
The eggs
are like those of the Indian Roller, but are somewhat larger, very
broad ovals, pure white and fairly glossy (Hume).
3.

EXJEYSTOMTTS CALONTX.

Eurystomus calonyx, Hodgs. in Gray's Zool. Misc. p. 82 (nam
nudum),
Eurystomus orientalis (nee L.), Hodgs. t. c. p. 82 (1844) Gray,
Cat. Hodgs. Coll. p. 55 (1846); Blyth, Cat. p. 51 (1849); Jerd. B.
Ind. i. p. 219 (1862) ; Hume, N. & E. p. 105 (1873) ; id. Cat. no.
126 (pt.).
;

Coloration. Similar to E. orientalis.
Differs in having the end of
the tail black washed with pm-plish blue, and the whole of the black
" BUI and feet coralsecondaries also washed with purplish blue.
red iris red " ( W. E. M. James).
Length 11 inches, tail 3-9, wing 7*4, tarsus 0-75, biU from gape
;

1-45.
Distribution.

Extends throughout the Himalayan Terai from
37*
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Kumaon

to Darjiling and Upper Assam, probably breeding throughMr. Thompson states that they are
out the whole of this range.
found from the Sardah to the Ganges, but particularly abound in
the Kotree Doon.
The species is also found in summer in Eastern
Siberia and Northern China, and it appears to winter in Southern
Tenasserim and the Malayan Peninsula, specimens being in the
Hume Collection from Copah, Malacca, Pulo Seban, and the native

Kuroo near Malacca. It is probably this species which
Jerdon believed to winter in Central India.
State of

according to Mr. Thompson, in the Terai
May and finally leaving the
forests in July and August.
They breed in the loftiest sal trees in
holes in the higher branches (never less than 50 feet from the
ground), and they are confined to the sal forests.
Although this species has never yet been described and its
Habits,

below

Arrives,

t|-c.

Kumaon

in April, breeding in

from E. orientalis pointed out, I have thought it best to
adopt Hodgson's name. This has before now been quoted, but only
as a synonym of E. orientalis, which is the black-tailed bird.
While on the subject of the Eastern Eurystomi, I may point out
that the Roller of the Solomon Islands, usually identified with
E. crassirostns, is a distinct species, entirely wanting the black tip
to the culmen which is found in all the other Eurj/stomi. Although
originally supposed to come from the Solomon Islands, there is no
doubt that the type specimen of E. crassirostris came from New
I have
Ireland, like many other birds out of the same collection.
not seen the tj-pe specimen recently, but it is distinctly described by
Count Salvador! as having a black-tipped culmen, and I therefore
call the allied bird from the Solomons
differences

EUEYSTOMTJS SOLOMONENSIS, Sp. n.

E. similis E.

crassirostri, seel rostro

nigro terminato distingueadus.
alee 7"7,

omnino ruhro, culmine minime
Long. tot. 12'0, culm. 1"45,

caud. 5*2, tarsi 0"7.

Bah. in insulis Solomonensibus.

9.

On

a Collection of Lepidoptera

made by Mr. Edmund

Reynolds on the Rivers Tocantins and Araguaya and
By Emily Mary
in the Pro^dnce of Goyaz^ Brazil.
Sharpe.
(Communicated by R. Bowdler Sharpe,
F.Z.S.)
[Eeceived June 16, 1890.]

(Plate

XLVI.)

It has seemed to me to be worth while that a record should be
preserved of the collection of Butterflies made by Mr. Reynolds
during his adventurous journey on the Araguaya. The collection
was made with great care and, as I believe that no naturalist has
;

F.

Z.5

.

1890.. PI-

XJM

a.

-id.

Hcnnaun -Pisher

;u-i

t-L

liuv

"V^inhern

KEVv SPECIES OF NEOTROPICAL LF.PIDOPTERJ^-

Bros Chromo
.

litK.

LEPTDOPTERA FROM BRAZIL.

1890.]

553

penetrated so far up the Araguaya River as Mr. Reynolds, the list
useful as showing the distribution of Amazonian Butterflies,
I have to return my grateful thanks to Mr. F. D. Godman and
Mr. Osbert Salvin for help in determining many difficult species.
]>rincipal work on the collection has been done at the Natural
History Museum
and I cannot sufficiently thank Mr, A. G.Butler
for his kindness in helping me with my determinations, which, with
the imprimatur of three such experienced Lepidopterists, will, I
trust, be found to be in the main correct.
Mr. C. O. Waterhouse has also assisted me greatly with his advice
in my descriptions of the new species.
Mr. Reynolds has sent me the following account of his journey
"The Butterflies in question form part of a small collection
made by me while in the interior of Brazil and as I was not on a
Natural History expedition, but on one that had for its object the
exploration of the Araguaya and other rivers, I had to do my
collecting under considerable difficulty.
" When barely 300 miles from Para our steam-launch was wrecked
in the first rapid on the Lower Tocantins, and although after great
delay and trouble we succeeded in getting her off the rocks and
patched her up, we found it i npossible, in the low state of the river,
to make our expedition in her; so my companion (Mr. Middleton)
and I decided to continue our journey in a canoe.
therefore
sent back the launch with all hands, instructing the engineer to stop
at the first settlement to buy a boat and hire a black crew, and send

may be

My

;

:

;

We

them up

to where we were encamped above the rapids.
I may
mention here that after the wreck of the launch we got ashore on a
small rocky island in the middle of the rapids, and as we could not
get off for several days I had time to collect what little there was to
catch in the way of Butterflies, among them being specimens of
Mylothris iphigenia and Heliconius antiochus.
" There was little room in our boat for more than a few necessaries
but I managed to stow away a net, some camphor, and a
book of paper for wrapping up the Butterflies, and also a couple of
old biscuit-tins for storing them in.
We expected to reach a settlement on the Araguaya called Leopoldina in about three and a half
months, intending from there to go overland to the city of Goyaz,
then to return by the River Vermelho, and cross the country
between the Araguaya and Upper Tocantins Rivers, and on reaching the latter to return by it to Para,
We had therefore a very
long journey before us so, to avoid delaying the canoe, I used to
take the opportunity of our getting into the rapids or a very strong
current to land and go into the forests, making my way through
them as the boat was working up the stream, and in this way my
principal collecting was done.
Any one who has been in a tropical
Brazilian forest will understand the difficulties I had to contend
with.
Occasionally I would come across a bit of comparatively
clear ground where I could collect ; but generally my way lay
through the densest of vegetation, and it took me all my time with
my cutlass to make any progress at all. If I thought that the
;

;
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canoe was gaining on me, I had to cut mj way out to the river and
on the stretches of sand where I came across them, which I

collect

frequently did, as the river was low.
" On the sand I could make better time; but I could seldom
afford the luxury of following up any particular specimen if I
stroke of my net, as I had to
was of course a serious handicap
to collecting.
Any damp spot on the sand was sure, at a certain
time of the day, to be crowded with Butterflies, and sometimes they
were in such vast quantities that if one got up to where tbey were
drinking, it was difficult to capture any particular insect without
getting thirty others into the net at the same time, and in their
struggles to get free they broke each other's wings, and you often
In these great
found your particular specimen utterly ruined.
gatherings of thirsty Butterflies drinking, I always noticed twenty
On the
or more of a yellow or white colour to one of any other.
Araguaya, between a small military settlement called Martyrios and
a larger one 200 miles further up called Santa Maria, lies the country
In fact,
of the Caraja Indians, and collecting becomes very risky.
as we had to pass about ten of their large aldeas,' or settlemeuts on
When
the river, we had to keep together as much a* possible.

happened to miss it with the
keep up with the canoe. All

first

this

'

troubled to carry a rifle or gun, finding
myself hampered enough with a cutlass; but even if I had done so,
I should have had a very poor chance against Indians in the forest.
''The Indians have certainly chosen the most lovely part of the
after Butterflies I never

river
I

—

a paradise for a naturalist

managed

to get

;

and, in spite of the difficulties,

some good specimens, but of

Butterflies only, as I

found it impossible to collect birds or other animals, seeing that we
should have to leave our boat farther up and make our way 150
miles by land.
Near Santa Maria, on the other side of the river,
some twenty miles inland, is a large settlement of Cayapo Indians.
I wanted very much indeed to go over; but the Commandant of
the place would not give me permission, or even let me hire a couple
of men to paddle me to the opposite shore, as one or two people who
went across some time back had been killed in fact, the inhabitants
at Santa Maria keep entirely to their own side of the river.
" From Santa IMaria to some way past the island of Bananal (a
very large island, nearly 300 miles long, and said to contain its own
rivers and mountains) there are no white settlers, the country being
in the hands of another branch of the Carajas, on the west side of
the island.
This tribe is supposed to be more 'manso,' or tame,
than the Carajas between Martyrio and Santa Maria, where they
are said to be very bravos,' or fierce.
From what I could judge
(and I saw a good deal of both tribes), I would rather trust myself
to the latter.
I got some good specimens round about the city of
Goyaz and on our trip down the Vermelho River ; the latter full of
fever and every conceivable fly that bites.
" I had great difficulty in getting my specimens across the Araguaya to the Upper Tocantins but once in the latter river, we got
a small canoe at a settlement, and after ascending the river for some
;

'

;

LEPIDOPTERA FROM BRAZIL.

1890.]

555

it to Para.
My only chance of collecting
on the homeward voyage was during the short time that we landed
for meals, as my friend was very ill with fever, and evt ry day's delaj',
without proper nourishment and medicines, lessened his chance of

distance finally descended

getting out of the country alive.
"The greater portion of the specimens I collected on the way
back I lost by the upsetting of our canoe in the rapids but I
;

managed to get out, after about six months and a journey of some
4000 miles, with some 1300 specimens, amongst which I am glad to
In addition to my Butterflies and Indian
find several new ones.
curiosities, two panther-skins were all we brought out, though at
As
different parts of our journey we had collected all sorts of skins.
would
journey
exploring
one,
and
it
before,
my
was
an
said
I have
be unfair to judge of the country as a field for a naturalist from the
my collecting ; but I am sure that if any naturalist, who
could afford the time and money, and could endure the thought of
his body furnishing food during many months for every imaginable
species of insect, would make the expedition properly, he would

results of

be amply rewarded."

Fam. Papilionid^e.
"
Contributions
to an Insect Fauna of the Amazon
W.,
Bates, H.

[Cf.

Valley
1.

PapUionidce," Journ. Ent. vol.

(I8(il^.]

i.

Papilio polydamas.

Papilio polydamas, Linn. Kirby, Syn. Cat. Diurn. Lepid. p. 521
Bates, Journ. Ent. vol. i. (18(31), p. 224.
;

Province of Goyaz.

Papilio sesostris.
Papilio sesostris, Cram.
2.

Kirby,

;

t.

c. p.

525

Bates,

;

t. c.

p.

225,

Province of Goyaz.

Papilio parsodes.
Papilio par sodes, Gray

3.

;

Kirby,

t. c.

p.

529.

Province of Goyaz.
The type is in the British Museum, from Para
pt.

i.

4.

Gray, Cat. Lepid,

(cf.

p. 54, pi. viii. fig. 3).

Papilio thoas.

Papilio thoas, Linn.

;

Kirby,

t. c.

p.

541

;

Bates,

t.

c. p,

228.

River Araguaya.
5.

Papilio protesilaus.

Papilio protesilaus, Linn.

;

Kirby,

t.

c. p.

555

;

River Araguaya.
6.

Papilio agesilaxjs.

Papilio agesilaus, Boisd.

River Araguaya.

;

Kirby,

t. c,

p.

555.

Bates,

t. c,

p.

229.
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Fam. PiERiD^.
\Cf. Bates,

Amazon
7.

H. W., " Contributions

to an Insect
Pieridce," Journ. Ent. vol.

Valley

Fanua of the
i.

(1S()1).]

Callidryas philea.

Catopsilia philea, Linn.

Kirby,

;

Callidryas philea. Bates,

c.

t.

t. c.

p.

483.

p. 238.

River Araguaya.
8.

Callidryas eubule.

Catopsilia eubule, Linn. ; Kirby, t. c. p. 482.
Callidryas eubule. Bates, t. c. p. 239.

River Araguaya
9.

Province of Goyaz.

;

Callidryas senn.e.

Catopsilia sennce, Jiinn.

River Araguaya
10.

Kirby,

;

t.

482.

c. p.

Province of Goyaz.

;

Daptonoura ^lia.

Daptonoura

Paid.

celia.

Kirby,

;

t. c.

p.

470.

Province of Goyaz.
11.

Daptonoura pedrosina.

Daptonoura pedrosina, Butl. Trans. Ent. Soc. 1877,
Province of Goyaz.
12.

p. 144.

Pieris monuste.

Pieris monuste, Linn.

;

Kirby,

t. c.

458

p.

;

Bates,

t.

c. p.

235.

River Araguaya.
13.

Pieris phaloe.

Perrhybris phttloe, Godt.
Pieris phaloe, Bates,

t.

c.

;

Kirby,

t.

c.

p. 479.

p. 235.

River Araguaya.
Mr. Bates found this species on the Tocantins, at Tapajos, and on
the Up])er Amazons but he states that it is not found on the Lower
Amazons or at Para.
;

14.

Pieris demophile.

Perrhybris demophile, Linn.
Kirby, t. c. p. 478.
Pieris demophile. Bates, t. c. p. 235.
River Araguaya.
Mr. Bates gives the same distribution for this
;

P. phaloe.
15.

Glutophrissa albunea.

Daptonoura albunea, Dalm.
River Araguaya.

;

Kirbj',

t. c.

p.

471.

species

as for
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Hesperocharis NERA.

Hesperocharis nera. Hew.
Pieris nera, Bates,

;

c. p.

t.

Kirby,
237.

t. c.

p.

432.

River Araguaya.

Found by Mr. Bates on the banks of the Cupari, Tapajos.
17.

Hespicrochakis anguitia.

Hesperocharis anguitia, Godt.

;

Kirby,

t. c.

t. c.

483.

p.

432.

River Araguava.
18.

Phcebis larra.

Catopsilia larra, Fabr.

Kirby,

;

p.

River Araguaya.
19.

Phcebis trite.
Linn.

Catopsilia

trite,

Callidryas

trite. Bates,

Kirby,

;

t.

p. 484.

c.

t.

239.

c. p.

River Araguaya.
20.

Aphrissa statira.

Catopsilia statira, Cram. ; Kirby, t. c. p. 485.
Callidryas statira, Bates, t. c. p. 239.

River Araguaya
21.

Mylothris iphigenia.

Perrhybris iphiyenia, Schulz

Lower Tocantins
22.

Amynthia

;

Kirby,

t. c.

478

p.

River.

j^eachiana.

Catopsilia leachiana, Godt.
Callidryas leachiana. Bates,

Kirby,

;

t. 0.

t.

c. p.

483.

237.

p.

River Araguaya; Province of Goyaz.
23.

Sph^nogoma graduata.

Eurema graduata,

Butl.

;

Kirby,

t.

c.

Suppl. p. 790.

River Araguaya.
24.

Terias fl.vvilla.

Terias flavilla. Bates,

c, p.

t.

241.

Eurema jlavilla (Bates); Kirby.

442.

t.

c. p.

t.

c. p. 44,').

River Araguaya.
25. Terias smilacina.
Eurema smilacina, Fehl.

;

Kirby,

River Araguaya.

Terias nisella.
Eurema nisella, Feld.
26.

River Araguaya

;

;

Kirby,

t. c.

p.

Province of Goyaz.

443

558

MISS

E.

ON

M. SHARPE

[June 17.

Terias athalia.

27.

Eunma

athalia, Feld.

Kirby,

;

c. p. -445.

t.

River AraguaTa.

Terias elathea.
elathea. Cram.

2S.

Eurema

Terias elathea. Bates,

Kirby, t.
242.

;

444.

c. p.

c. p.

t.

River Araguaya.

Terias albtla.
Eurema albula. Cram.
29.

Terias albula. Bates,

Kirby, t.
p. 243.

;

44G.

c.

t. c.

River Araguaya.

Terias maxa.
Eurema mana, Boisd.
30.

Kirby. t.
p. 243.

;

Terias mana. Bates,

t. c.

River Araguaya.
Mr. Bates procured

it

446.

c. p.

at Para.

Fam. Daxaid^.
[Cf.

H. W.
Amazon
(1861)

31.

Bates,

Vallev

" Contributions to an Insect Fauna of the
Heliconidce,'' Trans. Linn. See. vol. xsxiii.

p. 495.']

Lycorea

h-alia.

Lycorea halia./Rvihn.; Kirbv, t. c.
Soc.'vol. xxxiii. (1861) p. 518."
River Araguaya.
Rirer Tocantins

p. IS;

Bates,

Trans. Linn.

;

32. Thtcridia ceto.

Aprotopos

ceto, Feld.

Kirby,

;

t. c.

p. 19.

River Araguaya.
33.

Ithomia epidero.

Dii-cenna epidero, Bates,

t.

c.

p.

521

Kirby,

:

t. c.

p. 20.

River Araguaya.
34.

Ithomia dorilla.

Ithomia dorilla, Bates

;

Kirby,

t.

c. p.

29.

River Tocantins.
35.

Ithomia neso.

Ithomia neso, Hiibn.

;

Kirby,

t.

c. p.

29.

River Tocantins.
36.

Ithomia

Ithomia

nise.

xise.

Cram.

River Tocantins.

;

Kirby,

t.

c. p.

29

;

Bates,

t.

c. p.

539.
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Ithomia galata.

Ithomia galata, Hew.

;

Kirby,

t.

;

Kirby,

t. c.

c. p.

28.

Kiver Tocantins.
38.

Ithomia sylvo.

Ithomia sylvo, Hiibn.

p. 30.

River Tocantins.
39.

Ithomia sylvella.

Ithomia sylvella. Hew.
River Tocantins
40.

;

Kirby,

;

p. 30.

c.

t.

River Araguaya.

Ceratinia vallonia.

Ceratinia vallonia.

Hew.

Kirby,

;

t.

c. p.

22

22

Bates,

Bates,

;

t. c.

p. .525.

River Tocantins.
41. SaiS ROSALIA.

Sais rosalia. Cram.

Kirby,

;

t.

c. p.

;

c. p.

t.

527.

River Toeautins.
42.

Mechanitis polymnia.

Mechanitis pohjmnin,

Linn.

;

Kirby,

p.

c.

t.

23

Bates,

;

t.

c.

p. 529.

River Tocantins.
43.

Mechanitis lysimnia.

Mechanitis lysimnia, Fabr., Kirby,

c. p.

t.

24.

River Tocantins.
44. MiLINiEA EGINA.

Milineea egina, Cram., Kirby,

t. c.

p.

33

Bates,

;

t.

p. 550.

c.

River Tocantins.
45.

MiLINiEA MNASIAS.

Milineea mnasias, Hew.; Kirby,

t. c.

p.

34

;

Bates,

t. c.

p. 552.

River Tocantins.
46.

TiTHOREA PSEUDETHRA.

Tithorea pseudethra, Butl.; Kirby,

t.

c.

Suppl. p. 697.

River Tocantins.

Fam. HeliconiiDjE.
47.

Heliconius antiocha.

Heliconius antiocha, Linn.

Lower Tocantins River

;

;

Kirby,

t.

c. p.

Araguaya River.

139

;

Bates,

t. c.

p.

556.
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Heliconius clytia.

Heliconius clytia, Cram.; Kirby,

Lower Tocantins River
49.

Bates,

;

t. c.

p. 556.

Heliconius rhea.

Lower Tocantins River

;

t. c.

140

p.

Bate*,

;

t.

c. p.

556.

Araguaya River.

Heliconius doris.

Heliconius doris, Liun.; Kirby,
Soc. (3) V. p.

c. p.

t.

141

Bates, Trans. Ent.

;

537 (1867).

Lower Tocantins River
51.

140

p.

t. c.

Araguaya River.

;

Heliconius rhea. Cram.; Kirby,

50.

[JunC 17,

;

Araguaya River.

Heliconius thelxiope.

Bates, Trans.
Heliconius thelxiope, Hiibn.
Kirby, t. c. p. 142
Linn. Soc. xxxiii. p. 559 (1863) id. Trans. Ent. Soc. (3) v. p. 538
;

;

;

(1867).

Lower Tocantins River
52.

;

Araguaya River.

Heliconius acede.

Heliconius acede, Hiibn.; Kirby,
Soc. xxxiii. p. 561.

Lower Tocantins River
53.

;

Heliconius quirina.

Lower Tocantins River

;

t. c.

142.

p.

Araguaya River.

Heliconius numata.

Heliconius numata. Cram.; Kirby,

Lower Tocantins River

;

t.

138; Bates,

c. p.

p. 553.

'.

Agraulis JUNO.

Dionejimo (Cram.)

Kirby, t. c.
Agraulis juno. Bates, Journ. Ent.

Araguaya River
56.

t. c.

Araguaya River.

Fam. Nymphalide
55.

Bates, Trans. Linn.

;

Araguaya River.

Heliconius quirina. Cram.; Kirby,

54.

144

p.

t. c.

;

p. 148.

Upper Tocantins

;

p.

ii.

187 (1866).

River.

Agraulis vanilla.

Dione vanillce, Linn.; Kirby, t. c. p. 148.
Agraulis vanilla. Bates, t. c. p. 187.
Araguaya River Upper Tocantins River.
;

57.

Agraulis julia.

Colfpnis Julia, Fabr.

Araguaya River
1

Cf.

;

;

Kirby,

t.

c. p.

Upper Tocantins

147; Bates,

t. r.

p. 186.

River.

H. W. Bates, Nymphalide, Journ. Ent.

vol.

ii.

(1866).
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Agraulis ph.erusa.

58.

Kirby,

ColcBnis phcBrusa, Linn.;

c.

t.

147

\>.

;

Bates,

t.

c. p.

18().

Araguaya River.

Pyrameis myrinna.

.59.

Pijrameis mijrinna, Doubl.

Upper Tocantins

;

Kirby,

c. p.

t.

18G.

River.

Cybdelis caresa.

60.

Eunica caresa. Hew.; Kirby,

199

c. p.

t.

Bates,

:

197.

c. p.

t.

Province of Goyaz.
Mr. Bates met with this species at Ega.

Cybdelis orphise.

61.

Eunica orphise. Cram.

Kirby,

;

t. c.

p.

200; Bates,

t.

Province of Goyaz.
Mr. Bates found the species at Ega, where, however,

c. p.

199.

was not

it

commou.

Cybdelis c^lina.

62.

Eunica

ccelina,

Godt.

;

Kirby,

c. p.

t.

199

Bates,

;

c. p.

t.

197,

Province of Goyaz.
Very rare on the Upper Amazon, according to Mr. Bates.

Cybdelis bechina.

63.

Eunica bechina. Hew.; Kirby,

t.

c.

p.

199; Bates,

t.

c.

p.

197.

Province of Goyaz.
Commou on the Upper Amazons, teste Bates.

Cybdelis viola.

64.

Eunica

viola, Bates,

t.

c. p.

199

;

Kirby,

c. p.

t.

200.

Province of Goyaz.
Found by Mr. Bates at Tunantins and San Paulo, and extending
as far as Ega, but very rare at the latter.

Cybdelis Margarita.

65.

Eunica margarita, Godt.
Province of Goyaz.
66.

;

Kirby,

t. c.

p.

200.

LiBYTHINA CUVIERII.

Libythina

cuvierii,

Godt.

;

Kirby,

t.

c.

201

p.

;

Bates,

t.

c.

p. 200.

Province of Goyaz.
" Found, in the Amazons region, only in the neighbourhood ol
Santarem and on the shores of the Lower Tapajos" {Bates).
67.

EUBAGIS ^VATA.

Eubagis cevata, Butl. Trans. Ent. Soc. 1877,
Paraguay ; Vermelho River.

p. 117.
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EUBAGIS DECIMA,
Dijnamine decima. Hew,; Kirby,

68.

Paraguay
09.

Bates,

;

t.

c. p.32.'{.

River Vermelho.

;

EUBAGIS ARENE.

Bijnaiiihie areiie, Hlibii.

Eubagis arene. Bates,
Paraguay
70.

206

t.c. p.

;

Kirby,

t.

c. p.

207.

p. '627

t. c.

River Vermelho.

;

EuBAGIS PIERIDOIDES.

Dijiiainine liieridoides, Feld.

Kirby,

;

c.

t.

20 J.

p.

River Vermelho.
71.

Catagramma marchalii.

Callicore marchalii, Guer.

Paraguay
72.

;

Upper

Kirby,

;

t. c.

207.

p.

Tocantins River.

Catagramma hydaspes.

Catagramma hydaspes, Dru.

Kirby,

;

c.

t.

210.

p.

Paraguay.
73.

Catagramma candrena.

Callicore candrena, Godt.

Paraguay

;

Kirby,

;

t.

c. p.

208.

Province of Goyaz.

Catagramma sorana.
Catagramma sorana, Godt. Kirby,

74.

;

Paraguay
75.

;

c. p.

t.

212.

Province of Goyaz.

Catagramma tham\ras.

Catagrainma thamyras, Men.

;

Kirby,

t. c.

p.

211.

p.

211;

Paraguay.
76.

Catagramma texa.

Catagramma

texa.

Hew.; Kirby,

t.

c.

Bates,

t.

c.

p. 207.

Province of Goyaz.
77-

Catagramma miles.

Catagramma

miles, Bates,

t.

c. p.

207

;

Kirby,

t.

c. p.

212.

Province of Goyaz.
78.

H.«matera pyramus.

Hcematera pyramus, Fabr.

;

Kirby,

t.

c. p.

212.

Province of Goyaz.
79.

EUPTOIETA hegesia.

Euptoieta hegesia. Cram.; Kirby, t.c. p. 154

Tocantins River.

;

Bates, t.c. p. 188.
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AgANISTHOS ORION.

Ayanisthos orion,

Fal)r.

Kiiby,

;

p. 2(33

t. c.

Bates,

;

t. c.

p.

335.

Province of Goyaz.
81.

Phyciodes hkrmas.

Ph)jciodes hermas.

Hew.; Kiiby,

c. p.

174.

c. p.

17().

t.

Araguaya River.
82.

Phyciodes letxtia.

Phyciodes

letitia,

Hew.; Kirby,

t.

River Vermelho.
S3.

Phyciodes thymetus.

Phyciodes thymetus, Fabr.

Kirby,

;

t. c.

j).

72.

1

River Vernielbo.
84.

JUNONIA LAVINIA.

Junonia

lavinia.

Cram.

Kirby,

;

c. p.

t.

187

Bates,

:

t.

c. p.

194.

Araguaya River.
85.

Anartia jatroph^.

Anarlia jatrophce, Linn.

;

Kirby,

t.

p. 194

c

:

Bates,

t. c. j).

193.

;

Bate.-,

t. c. j).

1

River Tocantins; Araguaya River.
86.

Anartia amalthea.

Anartia amalthea, Linn.
River Tocantins
87.

;

;

Kirby,

Araguaya

t. c.

p.

194

93.

River.

Epicalia antinoe.

Kirby, t.
Catonephele antinoe, Godt.
Epicalia antinoi, Bates, t. c. p. 202.
;

c. p.

203.

Araguaya River.
Mr. Bates met with this species at Obydos, on the Guiana side
of the Lower Amazons, and again at San Paulo ou the Upper
Amazons.
88.

Epicalia numilia.

Catonephele numilia, Cram. ; Kirby,
Epicalia numilia. Bates, t. c. p. 202.

t. c.

p.

203.

Araguaya River.
89.

Epicalia obrinus.

Gatonephele obrinus, Linn.

Araguaya
90.

;

Kirby,

t. c.

p.

River.

Myscelia canthara.

Nica canthara, Doubl.
Province of Goyaz.

;

Kirby,

t. c.

p. 205.

203.
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Gyn^cia dirce.

Gyncecia dirce, Liiiu.

Araguaya

Kirby,

;

c.

t.

p.

214

Bates,

;

t. c.

p. 212.

River.

ECTIMA lONA.
Ectima iona, Hew.
92.

Kirby,

;

214

c. p.

t.

Bates,

;

212.

c. p.

t.

Araguaya River.
93.

Ageroxia feronia.

Ageronia feronia, Linn.

;

Araguaya River Rio.
"The commonest species

Kirby,

t.

21.3

c. p.

Bates,

;

t. c.

p.

312.

;

94.

Amazons region" {Bates).

Ageronia ferentina.

Ageronia ferenthia, Godt.

Araguaya River
9.5.

in the

;

;

Kirby,

t.

215

c. p.

;

Bates,

t. c.

p.

312.

Rio.

Ageronia amphinome.

Ageronia ainphinome,

Ju'mn.

;

Kirbv,

p.

c.

t.

216;

Bates,

t.

c.

p. 314.

Araguaya River.
96.

Ageronia chloe.

Ageronia

chloe, Stoll

;

Kirby,

t.

c.

p.

215

;

Bates,

t. c.

p.

312.

Araguaya River.

Found by
97.

Bates at Para and on the Lower Amazons.

INIr.

Ageronia arete.

Ageronia

arete, Doubl.,

Hew.

Kirby,

;

c. p.

t.

216.

Araguaya River.
98.

DiDONIS

Didonis

BIBLIS.

biblis,

Fabr.

;

Kirby,

t.

c. p.

216

;

Bates,

t.

c. p.

316.

Araguaya River.
99.

Pyrrhogyra

ne.i:rea.

Pyrrhogyra necerea, Linn.;

Kirbv,

c.

t.

p.

218;

Bates,

t.

c

p. 319.

Province of Goyaz
100.

;

Araguaya River.

Pyrrhogyra amphira.

Pyrrhogyra amphira, Bates, t. c. j). 319 Kirby,
Province of Goyaz
Araguaya River.
Found by Mr. Bates on the Upper Amazons,
Paulo, where it was common.
;

t.

c.

]>.

218.

;

at

Ega and

S.
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TiMETES NORICA.

Megahira norica, Hew.
Araguaya River.

Kirby,

;

221

p.

c.

t.

Bates,

;

t.

c. p.

330.

Occurs, according to Air. Bates, at Ega, and, according to Dr.
Felder, on the

102.

Upper Rio Negro.

TiMETES CHIRON.

Timetes chiron, Fabr.

Kirby,

;

c. p.

t.

221

Bates,

;

t.

c.

Bates,

t.

p.

327.

Araguaya River.
103.

Marpesia peleus.

Megalura peleus, Sulz.
Araguaya River.
104.

Kirby,

;

t. c.

p.

222.

ViCTORINA STENELES.

Fictorina steneles, Linn.

Kirby,

;

t. c,

p.

223

;

Para; Araguaya River.
105.

Heterochroa

Adelpha

erotia.

erotia.

Hew.

Kirby,

;

Heterochroa erotia, Bates,
Province of Para
106.

p. 232.
332.

t. c.

c. p.

Province of Goyaz.

;

Heterochroa

Adelpha

t.

iphicla.

Linn.
Kirby, t. c. p. 230.
Heterochroa iphicla. Bates, t. c. p. 331.
iphicla,

Province of Para
107.

;

;

Province of Goyaz.

Heterochroa messana.

Adelpha messana, Feld. Kirby, t. c. p. 232.
Province of Goyaz Province of Para.
;

;

108.

Heterochroa CYTHEREA.

Adelpha cytherea, Linn.

Kirby,

;

Heterochroa cytherea. Bates,
Province of Para
109.

;

Chlorippe selina.
c.

t.

p.

334

;

Kirbj',

t.

c.

p. 261.

Chlorippe marse.

Apatura marse, Hiibn.

Araguaya
111.

p. 233.
333.

t. c.

c. p.

Province of Goyaz.

Apatura selina. Bates,
Araguaya River.
110.

t.

;

Kirby,

t. c.

p. 261.

River.

Chlorippe chalciope.

Prepona chalciope, Hiibn. ; Kirby, t. c. p. 265.
Araguaya River.
Proc. Zool. Soc— 1890, No. XXXVIIl.

38

c.

p. 320.
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Prepona meander.

112.

Prepona meander, Cram.

Kirby,

;

264

p.

c.

t.

;

Bates,

t.

c.

p. 336.

Araguaya River.

Paphia ryphea.

113.

Aneea ryphea. Cram.

Kirby,

;

t. c.

276.

p.

Paraguay.

SiDERONE ELLOPS.

114.

Siderone

ellops.

Men.

Kirby,

;

t. c.

p.

280.

Paraguay.

SiDERONE ISIDORA.

115.

Siderone isidora, Cram.

Kirby,

;

t.

280

c. p.

Bates,

;

t.

c. p.

343.

c. p.

344.

Paraguay.

Fam. MoRPHiDiE.

Caligo idomeneus.

116.

Caligo idomeneus, Linn.

Kirby,

;

p. I27»

t. e.

Para.

Caligo oberon.

117.

Caligo oberon, But).

Par^
1

;

;

Kirby,

t. c.

p.

646.

Araguaya River.

I8.3I0RPHO MENELAUS.

MorpJio menelaus, Linn.

Kirby,

;

t. c.

p.

122

;

Bates,

t.

Araguaya River.
119.

MORPHO

Morpho

ACHILLES.

achilles, Linn.

;

Kirby,

t. c,

p.

123

;

Bates,

t, c.

Araguaya River.

Fam. Brassolid^.
120.

OpSIPHANES aUITERIA.

Opsiphanes quiteria, Cram.; Kirby,

t. c.

p. 126.

Province of Goyaz.
121.

Opsiphanes berecynthus.

Opsiphanes berecynthus. Cram.

;

Kirby,

t.

c.

p. 126.

Province of Goyaz.
122.

Opsiphanes invert.

Opsiphanes

inverce, Hiibn.

Province of Goyaz.

;

Kirby,

t. c.

p. 127.

p. 345.
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sophor^.

Brassolis sophorce, Linn.

Kirby,

;

c. p. 12.5.

t.

Province of Goyaz.
124.

DyNASTOR DARIUS.

Dynastor darius, Fabr.

Kirby,

;

p. 127.

t. c.

Paraguay.

Fam. SatyriD/E.
125.

HjETERA PIERA.

Papilio piera, Linn.

Kirby,

;

t.

37.

c. p.

Araguaya River.
126.

Taygetis erubescens.

Taygetis erubescens. Bull.; Kirby,

t.

109.

c. p.

Araguaya River.
127.

Taygetis andromeda.

Taygetis andromeda. Cram.

Kirby,

;

c.

t.

p. 109.

Araguaya River.
128.

Taygetis echo.

Taygetis echo. Cram.
Araguaya River.
129.

;

Kirby,

t.

c. p.

1

09.

Taygetis EUPTYCHiDiA.

Taygetis euptychidia, Butl.

Kirby,

;

t.

e. p.

110.

Araguaya River.
130.

Taygetis tenebrosus.

Taygetis tenebrosus, Blanch.

;

Kirby,

t.

c.

p. 109.

Araguaya River.
131.

Taygetis rebecca.

Taygetis rebecca, Fabr.

Kirby,

;

t.

c. p.

109.

Araguava River.
132.

Taygetis cleopatra.

Taygetis Cleopatra, Feld.

;

Kirby,

t. c.

p.

HO.

Araguaya River.
133.

Taygetis penelea.

Taygetis penelea, Cxsim.

;

Kirby,

t.

c.

p. 110.

Araguaya River.
134.

Amphidecta reynoldsi,

sp. n.

(Plate

XLVL

fig.

1.)

Nearest to A. pignerator, Butler, but is distinguished by the white
band which commences at the costal nervure aud extends across the

38*
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under side of the hind wing. Below this white band there are six
silvery spots, situated between the nervures, bordered with sandy
yellow on the side next to the white band, and with light browu on
the outer side the 1st, 2nd, 5th, and 6th are more or less black in
the centre. The fore wing has eight distinct white spots on a darker
brown ground near the apical portion of the wing.
Expanse 52 mm.
Hab. Araguaya River.
;

135.

PlERELLA LENA.

Pierella lena, Linn.; Kirby,

t. c.

p. 38.

Araguaya River.
136.

EuPTYCHIA OCYPETE.

Euptychia ocypete, Fabr.

Araguaya
137.

Kirby,

;

47.

c. p.

t.

River.

Euptychia myncea.

Euptychia myncea. Cram.; Kirby,

47.

c. p.

t.

Araguaya River.
138.

Euptychia ocirrhoe.

Euptychia ocirrhoe, Fabr.

Kirby,

;

c. p.

t.

47.

Araguaya River.
139.

Euptychia TERRESTRis.

Euptychia

terrestris, Butl.

KLirby,

;

p.

48.

c. p.

49.

t. e.

Araguaya River.
140.

Euptychia huebneri.

Eitptychia huebneri, Butl.

Kirby,

;

t.

Araguaya River.
141.

Euptychia PENELOPE.

Euptychia penelope, Fabr.

Kirby,

;

t. c.

p. 48.

Araguaya River.
142.

Euptychia celmis.

Euptychia celmis, Godt.; Kirby,

t.

c.

p. 49.

Araguaya River.
143.

Euptychia argante.

Euptychia argante, Cram.

;

Kirby,

t. c.

p. 49.

Araguaya River.
144.

Euptychia undulata.

Euptychia undulata, Butl.

Araguaya River.

;

Kirby,

t.

c. p. 50.
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EUPTYCHIA ARMILLA.,

Euptychia armilla, Butl.

Kirby,

;

p. 50.

t. c.

Araguaya River.
146.

Euptychia hermes.

Euptychia hermes, Fabr.

Kirby,

;

c.

t.

p. 50.

Araguaya River.
147.

Euptychia chloris.

Euptychia

Cram.

chloris.

Kirby,

;

t.

c. p.

53.

Araguaya River.
148.

Euptychia arn^a.

Euptychia arncea, Fabr.

Kirby,

;

p. 53.

t. c.

Araguaya River.
149.

Euptychia itonis.

Euptychia

itonis.

Hew.

Kirby,

;

c. p.

t.

55.

Araguaya River.
150.

Euptychia furina.

Euptychia furina. Hew.

Kirby,

;

t. c.

p. 54.

Araguaya River.

Fam. ErycinxdjE
151.

'.

LiBYTHEA CARINENTA.

Libythea carinenta, Cram.

;

Kirby,

t. c.

p.

282.

Province of Goyaz.
152.

Eurybia lycisca.

Eurybia
t. c.

lycisca,

& Hew.

Doubl.

;

Kirby,

t.

c.

p.

28"

;

Bates,

p. 415.

Vermelho River.
153.

Eurybia juturna.

Eurybia juturna, Feld.

Vermelho

;

Kirby,

t.

c.

p.

287

;

Bates,

t.

c. p.

415.

Bates,

t.

c. p.

416.

River.

Mesosemia nesti.
Mesosemia nesti. Hew. Kirby,
154.

;

t. e.

p.

288

;

Province of Goyaz.

Mesosemia sella, sp. n. (Plate XLVI.
Similar to M. antcerice. Hew., but differing in
155.

fig. 2.)

the black apical
border of the fore wing, which is continued along the hind margin of
both wings. The general colour is black, with two narrow bands of
^

\_Cf.

"A

Catalogue of Erycinida."

vol. ix. (1868) p. 367.]

By H. W.

Bates.

Journ. Lion. See.
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metallic blue on the fore wing, and with a faintly

marked

ocellus

end of the discoidal cell. The hind wing resembles the fore
wing in having the two blue bands. There is some blue at the base
of both wings, and on the hind wings this extends along the inner
at the

margins.

Expanse 30 mm.
Hab. River Araguaya,
1.56.

Mesosemia metope.

Mesosemia metope. Hew.

Kirby,

;

t. c.

p.

290

;

Bates,

t.

c. p.

418.

Province of Goyaz.
157.

Mesosemia melpia.

Mesosemia melpia, Hew.

Kirby,

;

291

p.

t. c.

Bates,

;

t.

c.

p. 418.

Province of Goyaz.
158.

Mesosemia philemon.

Mesosemia philemon, Cram.;

Kirby,

c.

t.

291

p.

;

Bates,

t,

c.

t.

c.

p. 419.

Province of Goyaz.
159.

Mesosemia macaris.

Mesosemia macaris. Hew.

Kirby,

;

c.

t.

292

p.

p. 419.

Province of Goyaz.
160.

EuRYGONA HYGENIUS.

Euselasia hygenius, Stoll

;

Eurygona hygenius, Bates,

Kirby,
t. c.

t. c.

p.

295.

p. 422.

Province of Goyaz.
161.

Eurygona eutychus.

Euselasia eutychus, Hew. ; Kirby, t. c. p. 295.
Eurygona eutychus. Bates, t. c. p. 421.

Province of Goyaz.
162.

Eurygona

mys.

Euselasia mys, Herr.-SchafF. ; Kirby,
Eurygona mys. Bates, t. c. p. 422.

t, c.

p.

295.

Province of Goyaz.
163.

Eurygona cafusa.

Eurygona

cafusa. Bates,

Euselasia cafusa (Bates)

p. 422.
Kirby, t. c. p. 295.

t. c.
;

Province of Goyaz.
164.

Eurygona gelanor.

Euselasia gelanor (Cram.)

Eurygona gelanor, Bates,
Province of Goyaz.

;

Kirby, t.
p, 423.

t. c.

c.

p. 296.

;

Bates,
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EURYGONA EUG^ON.

Euselasia eugceon (Hew.)

;

Eurygona

t. c.

eugceon. Bates,

Kirby,

p. 298.

t. c.

424.

p.

Province of Goyaz.
166.

Eurygona euoras.

Euselasia euoras (Hew.)

Kirby, t. c. p. 296.
p. 422.

;

Eurygona euoras, Bates,

t. c.

Province of Goyaz.
167.

NoTHEME EUMEUS.

Notheme eumeus

(Fabr.)

Kirby,

;

t. c.

p. 291^.

Province of Goyaz.
168.

Panara barsacus.

Panara

barsacus,

P. phereclus,

pt..

Westw.
Bates,

Kirby, t.
p. 425.

;

t.

c. p.

300.

c.

Province of Goyaz.
169. ISAPIS AGYRTUS.
Isapis agyrtus. Cram.

Kirby,

;

c. p.

t.

307

Bates,

;

t. c.

p.

431.

Province of Goyaz.
170.

Lymnas melander.

Lymnas melander, Cram.

;

Kirbv,

t.

c. p.

300

;

Bates,

t.

c. p.

426.

Province of Goyaz.
171.

Lymnas zoega.

Lymnas

zoega.

Hew.

;

Kirby,

t.

c. p.

300

;

.Bates,

t. c.

p. 426.

Province of Goyaz.
172.

Lymnas Isabella,

XLVI.

(Plate

sp. n.

fig. 3.)

Allied to L. inaria. Hew., but differs iti having a much narrower
black border on the hind margin of the fore wing, and there is no
black border along the inner margin.
The black marginal border
there is a black stripe near the
on the hind wing is very narrow
The underside is similar to that of L. inaria, but
costal margin.
the black is much narrower.
The orange on the costal margm of the
hind wing is more extended.
;

Expanse 33 mm.
Hab. Araguaya River.
173.

Lymnas THYATiRA.

Lymnas

thyatira.

Hew.

;

Kirby,

t.

c.

p.

301

Province of Goyaz.
174.

Lymnas

Lymnas Jesse,

jesse.
Bull.

Province of Goyaz.

;

Kirby,

t.

c. p.

301.

;

Bates,

t.

c.

p. 426.
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DiORHlNA PERIANDER.

Diorhina periander. Cram.

Kirby,

;

304

c. p.

t.

Bates,

;

t.

c.

p. 429.

Araguaya River.
176.

Diorhina arthuriana,

(Plate

sp. u.

XLVI.

figs. 4, 5.)

Allied to E. periander, Cramer, which it exactly resembles on
the upperside, but is easily distinguished by having only one white
band on the under surface, the white band near the base of the

wings being absent.

S exp. 34 mm., 2 3/ mm.
Hab. Araguaya River.
177.

Zeonia amazona.

Zeonia amazona, Saund.

Kirby,

;

t. c.

p.

431

;

305

;

Bates,

t.

c. p.

430.

Araguaya River.
178.

Ithomeis satellites.

Ithotneis satellites, Bates,

t,

c. p.

Kirby,

t. c.

p.

306.

Araguaya River.
179.

Riodina lysippus.

Riodina lysippus, Linn.

Araguaya
180.

Kirby,

;

c. p.

309

;

Bates,

t.

c. p.

434.

Amarynthis meneria.

Amarynthis meneria, Cram.
p.

t.

River.

;

Kirby,

t.

c.

p.

309

;

Bates,

t. c.

434.

Araguaya River.
181.

Helicopis cupido.

Helicopis cupido, Linn.

Kirby,

;

t. c.

p.

310

Bates,

;

t.

c. p.

435.

Lower Tocantins.
182. Helicopis acis.
Helicopis acis, Fabr.

;

Kirby,

t. c.

p.

310.

Lower Tocantins.
183.

Emesis spreta.

Emesis spreta. Bates,
Araguaya River.
184.

t. c.

p.

436

;

Kirby,

t.

c. p.

3 12.

Emesis arminius.

Emesis arminius, Fabr.
Araguaya River.
185. Emesis

Kirby,

;

t.

c. p.

312.

c. p.

312

mandana.

Emesis mandana, Cram.

Araguaya River.

;

Kirby,

t.

;

Bates, t.c. p. 436.
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186.

Mesene phareus.

Mesene phareus, Cram.
Araguaya River.
187.

57.3

Kirby,

;

t. c.

p.

315

;

Bates,

t.

c. p.

439.

Mesene simplex.

Mesene simplex, Bates, t. c. pp. 387, 440
Araguaya River Province of Goyaz.

Kirby,

;

t. c.

p.

316.

c.

p. 440.

;

188.

Mesene epaphus.

Mesene epaphus. Cram.; Kirby, t. c.
Araguaya River Province of Goyaz.

p.

316

Bates,

;

t.

;

Mesene
Allied to M.
189.

clarissa, sp.

(Plate

n.

XLVI.

fig. 6.)

trucidata, Butler, but differs in having a much
narrower band of orange- red on the hin.l wing; the orange-red
band on the fore wing is much broader and widens perceptibly towards the inner margin. The marginal fiiuge of the fore wing is
dotted with white. The underside differs in having the base of the
hind wing greyish white spotted with black. '1 here are two rows
of white spots on the hind wing near the outer margin.
Expanse 22 mm.

Hab. Araguaya River.
190.

Calydna catana.

Calydna catana. Hew.
Araguaya River.
191.

Calydna

Calydna

Kirby,

;

t.

317

c. p.

;

Bates,

c. p.

t.

442.

caieta.

caieta.

Hew.

Kirby,

;

t. c.

217

p.

Bates,

;

t.

c. p.

442.

Araguaya River.
192.

ChARIS THEODORA.

Charts theodora, Feld.

Kirby,

;

c.

p.

318

;

t. c.

p.

318

;

t.

Bates,

t.

Bates,

t. c.

c. p.

443.

Araguaya River.
193.

Charis cleodora.

Charis cleodora, Godt.

Kirby,

;

p. 443.

Araguaya River.
194.

Charts cleonus.

Charis cleonus. Cram.
Araguaya River.
19.5.

Bjsotis

;

Kirby,

JOHANNA,

sp. D.

t. c.

p.

318

(Plate

;

Bates,

XLVI.

t.

c. p.

443.

fig. 7.)

Similar to B. melanis, Hiibn., but differs in being blackish brown,
with a transverse band of pale ochre-yellow across both wings.
This yellow band commences at the costa of the fore wing and
gradually widens to the inner margin of the hind wing.
The underside of the fore wing has the baud of yellow well marked, but on
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the hiud wing it spreads and partially unites with the yellow at the
base of the wing, so that nearly the whole of the ba^al area is yellow.

Expanse 24

mm.

Hab. Araguaya River.
196.

Metacharis lucius.

Metacharis

lucius,

Fabr.

Kirby,

;

320.

t. c.

p.

p.

321

t.

c. p.

Araguaya River.
197.

Lasaia meris.

Lasaia meris, Cram.

Araguaya
198.

;

Kirby,

t.

c.

Bates,

;

c. p.

t.

445.

River.

Lemonias nepioides.

Lemojiias nepioides, Butl.

Lemonias pseudocuspis,

Kirby,

;

pt., Bates,

t. e.

p.

322.
447.

Araguaya River.
199.

Lemonias cerealis.

Lemonias cerealis. Hew.
Araguaya River.
200.

;

Kirby,

t. c.

p.

323

;

Bates,

t.

c. p.

447.

c. p.

449.

Lemonias aristus.

Echenais aristus, Stoll

;

Kirby,

t. c.

p.

325

Bates,

;

t.

Araguaya River.
201.

Anatole middletoni,

sp. n.

(Plate

XLVI.

figs. 8, 9.)

Nearest to A. epulus, Cramer, but is much larger ; the upperside
of the male is much brighter, and has a row of white spots on a
black external border ; the spots in the central area of the fore wing
are of a deep reddish ochreous colour, whereas in A. epulus they are
white. The imderside of the hind wing is darker with a submarginal
row of elongate oval white spots with a black centre to each. There
are numerous white spots scattered over the basal area.
The female is darker, with the white spots on the black external
border not so well defined as on the upperside of the male. The
hind wing is bordered with brownish orange, and the ovate white
spots are divided by the orange-colour so as to form two rows of
white spots.

S

,

exp. 33

mm.

Hab. Araguaya

;

$

,

35

mm.

River.

202. Stalachtis phlegetonia.
Stalachtis phlegetonia, Perty

Stalachtis phlegia^ pt.. Bates,

;

Kirby,
t. c.

t. c.

p. 333.

p. 457.

Araguaya River.
203. Stalachtis lineata.
Stalachtis lineata, Guer.

Araguaya River.

;

Kirby,

t. c.

p.

334

;

Bates,

t.

c.

p. 458.

lepidoptera from brazil.
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204. Stalachtis

ph^dusa.

Stalachtis pTitedusa, Hiibn.
p.

575

Kirby,

;

t.

c.

p.

334

p.

334; Bates,

t.

c.

458.

Araguaya River.
20.5.

Stalachtis calliope.

Stalachtis calliope, Linn.

Kirby,

;

t. c.

;

Bates,

t. c.

p. 457.

Araguaya River.
206.

Alesa amesis.

Alesa amesis. Cram.

Kirby,

;

t. c.

287

p.

;

Bates,

t. c.

Araguaya River.
Farn.

207.

Lyc^nid^.

Thecla echion.

Thecla echion, Linn.

Kirby,

;

t. c.

385.

p.

Araguaya River.
208.

Thecla vesulus.

Thecla vesulus, Cram.
Araguaya River.
209.

Kirby,

;

c. p.

t.

394.

Thecla cinniana.

Thecla cinniana. Hew.

Kirby,

;

Suppl. p. 856.

t. c.

Araguaya River.
210.

Cycnus togarna.

Thecla togarna, Hew.

Kirby,

;

t. c.

p.

384.

Araguaya River.
211.

Thecla

vENXJLius.

Thecla venulius. Cram.

Kirby,

;

t. c.

p.

380.

Near Para.
212.

Thecla satyroides.

Thecla satyroides,

Hew.

;

Kirby,

t.

c.

p.

380.

Araguaya River.
213.

Mithras hemon.

Thecla hemon. Cram.; Kirby,
Araguaya River.
214.

Parrhasius

Thecla

bitias.

t.

c. p.

381.

bitias.

Cram.; Kirby,

t. c.

p.

391.

Araguaya River.

Bithys stilbia,
Kirby,
Thecla stilbia, Hew.
215.

;

Araguaya River.

t.

c. p.

391.

p. 415.
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216.

CEnomaus doryasa.

Thecla doryasa. Hew.; Kirby,

Suppl. p. 779.

t. c.

Araguaya River.
217.

Chalybs marsyas.

Thecla marsyas, Linn.

Kirby,

;

p. 383.

t. c.

Araguaya River.
218.

CUPIDO MONOPS.

Lyccena monops, Zeller,

in litt.

Province of Goyaz.
219.

CUPIDO

Cupido

CASSIUS.

Cram.

cassius,

;

Kirby,

p. 351.

t. c.

Province of Goyaz.

Fam. Hesperid.e.
220.

GONIURIS CATILLUS.

Thymele catillus. Cram.; Kirby,
Araguaya River.

t. c.

570.

p.

221. TeI.EGONUS TALUS.
Telegonus talus, Cram.

;

Kirby,

t. c.

p.

572.

Araguaya River.
222.

Telegonus anaphus.

Telegonus anaphus, Cram.

Kirby,

;

t. c.

p.

574.

Araguaya River.
223.

Phanus leucomelas.

Entheus leucomelas, Hiibn.

Kirby,

;

p. 579.

t. c.

Araguaya River.
224.

Pyrrhopyge acastus.

Pyrrhopyge acastus, Cram.; Kirby,

p. 585.

t. c.

Araguaya River.
225.

Pyrrhopyge fluminis,

Pyrrhopyge fluminis, Butl.
Araguaya River.
226. Erycides

;

Kirby,

t. c.

p. 821.

palemon.

Erycides palemon. Cram.

;

Kirby,

t. c.

p. 588.

Araguaya River.
227.

Erycides pygmalion.

Erycides pygmalion. Cram.; Kirby,

Araguaya River.

t. c.

p.

588.
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EUTHEUS MARCHALII.

Pampliila marchalii, Boisd.

Kirby,

;

Suppl. p. 824.

t. c.

Araguaya River.
229.

Proteides idas.

Proteides idas. Cram.

Kirby,

;

t. c.

p. 595.

Araguaya River.
230.

Achlyodes

bromitjs.

Achlyodes bromius,

Stoll

Kirby,

;

t. c.

p.

632.

Araguaya River.
231.

Achlyodes

petius.

Pellicia petius, Moschl.

;

Kirby,

t.

c.

Suppl. p. 829.

Araguaya River.
232.

Achlyodes trifasciata.

Achlyodes trifasciata. Hew.

;

Kirby,

t. c.

p.

631.

Araguaya River.
233.

Achlyodes ozema.

Achlyodes ozema, Bull.

;

Kirby,

t.

c. p.

657.

Araguaya River.

EXPLANATION OF PLATE XL VI.
Fig.

2.

Amfhidecta reynoldsi, p. 567.
Mesosemia bclla, p. 569.

3.

Lymnas

1.

isuhellm, p. 571.

Diorhina arthuriana, p. 572.
Mesene clarissa, p. 573.
Bmoiis johannm, p. 573.
9. Anatole middletoni, p. 574.
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10.

On

a

Case of the Occurrence of a persistent Right

Posterior Cardinal Vein in the Rabbit.

By Edmund

S.

Hall^ Student of Guy's Hospital. (Communicated by
F. E. Beduard, M.A., Prosector to the Society, Lecturer
on Biology at Guy's Hospital.)
[Eeceived June 16, 1890.]

it

In the dissection of a male Rabbit on June 5th at Guy's Hospital,
was noticed that, in the thoracic region, the azygos cardinal vein

thickness, its diameter being a third of the size of that
of the right anterior vena cava, though its position and branches
were exactly comparable with those of the normal vein of any other

was of great

Rabbit.
In following this vein from the thoracic region towards the posThat,
terior end of the body, the following points were noted
:

—
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instead

of, as in the ordinary Rabbit, ending or (more correctly)
beginning in its branches, the intercostal veins, the azygos vein pierced
the diaphragm by an aperture to the right of that of the aorta, and
continued its course posteriorly with a very slight diminution in size

and in the same relative position as in the thorax with regard to the
aorta and the vertebral column.

At the point where the posterior vena cava reached the dorsal wall
of the abdominal cavity, the aorta curved slightly upwards and ran
dorsally to the cava
the azygos continuing its course in a straight
;

ran parallel with and to the right of that vein, finally opening
into it by a large aperture on the right side about half an inch above
where it received the right renal vein. Since this aperture was as
large as the vein it opened into, the anterior part of the latter might
be regarded as a branch of the azygos, the posterior part becoming

line,

-V.C.I

R.Kl

Diagram showing abnormal

relations of the

Azygos Vein in a Eabbit.

V.C.I, vena cava posterior.
R. V., right renal vein.
R.A., right auricle.
B.K., right kidney.

Az., azygos vein.

the prolongation of that vein, and not the posterior vena cava. The
total length of the vein from its junction with the anterior to where
it joined (or received) the posterior vena cava was six inches.
Its
relatively large size would naturally lead one to the supposition that
the greater part of the blood brought by the iliacs, femoral, and other
branches of the posterior vena cava from the posterior ends of the
body was returned direct to the right auricle by means of this extra-
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ordinary prolongation of the azj'gos cardinal vein, though the vena
cava was quite of the normal size.
It will be observed that the continuity between the inter-renal
portion of the vena cava and the azygos is quite in accord with the
discoveries of Hochstetter ' in the development of these veins.
Contrary to the generally received opinion (c/. for example the diagram illustrating the origin of these veins in Wiedersheim's ' Grundriss der vergleichenden Anatomic der Wirbelthiere,' Jena, 1888,
p. 329), Hochstetter found in the Eabbit and the Pig that the vena
cava from where it receives the renal veins to a point behind the

opening of the ilio-lumbar veins

On some

11.

is

formed from the right cardinal.

Cases of Abnormal Repetition of Parts in

By William Bateson, M.A.,

Animals.

Fellow of St.

John's College, Cambi'idgej and Balfour Student in the
University.
[Received June 17, 1890.]

This paper contains descriptions of some instances of variations
consisting in abnormal repetitions of normal structures.
large
number of similar or identical facts have already been recorded by

A

many

observers, yet every additional record

is

valuable

significance of a variation depends not only on the

;

for the

form which

it

but also on the frequency and the degree of completeness
with which it takes that form.
Though one is naturally tempted to draw seemingly obvious deductions from the facts about to be given, it is not proposed on the
present occasion to do more than describe the actual structures as
they are found. Por while it is clear that the key to some of the
problems of variation is to be sought by an analysis of this class of
facts, yet such an analysis can only be attempted after a wide survey
of the whole ground, and when it shall be possible to bring forward
I have
a large collection of the evidence bearing on the subject.
been for some time engaged in preparing such a collection, and I
hope before long to find an opportunity of putting it in order with
a view to a full discussion of the modes of variation of Multiple
In the meantime it is best to describe the forms without
Parts.
comment.
takes,

I.

Crab (Cancer pagurusj having

the

Endopodite of

the

Third

MaxilUpede represented by a Chela.
This animal was brought by a fisherman to the Laboratory of the
Marine Biological Association at Plymouth. It is a male, measuring
five inches from one side of the carapace to the other.
All the
1

"

Ueber die Bildung der hinteren HohlTene bei den Saiigethieren," Anat.

Anz. Bd.

ii.

p.

.51

7.
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parts appear to be normal with the exception of the third maxiUiThis structure, however, has the form
pede of the right side.
shown in fig. 1, A, differing entirely from the ordinary condition
Fig. 1, B, is taken from the third maxillipede
of the appendage.

and shows the ordinary structure of the same parts.
the two figures, it will be seen that the protopodite
does not difler in the limbs of the two sides ; that the exopodite of
the right side is essentially like that of the left, but that it lacks
the inner process and the flagellum which are borne by the normal
part.
There was some indication that this branch of the limb had
been injured, and perhaps the flagellum may have been torn away,
but the appearances were not such as to warrant a conclusion on
this point.
The branchial epipoditcs (nob shown in the figures) were
normal in both cases. The endopodite of the right side was entirely
of the left side

On comparing

A

A

Fig.

B

1

represents the abnormal third maxillipede of the right side.
same parts on the left side, which are normal.

B

shows the

cp, carpodp, dactylopodite
cp, epipodite
i^p, propodite
podite mi, meropodito and ischiopodite ankylosed together, g indicates
the line of their separation g' corresponds to the groove at which a
chela can be thrown off.

bp, protopodite

:

;

;

;

;

;

peculiar and was, in fact, literally transmuted into the likeness of
one of the great chela3. It consists of a single joint (mi), articulating
with the protopodite centrally and bearing the carpopodite. This
single joint represents, as it were, the ischiopodite and meropodite
of an ordinary chela, but these two parts are ankylosed together,
and the articulation between them is only represented by a groove
another groove ((/') represents the groove upon the ischiopodite
((/)
of the chela at which the limb is commonly thrown off by the
animal if it is injured. The carpopodite, propodite, and dactylopodite are feebly movable on each other and hardly differ, save in
The shape, proporabsolute size, from those of the normal chela.
;

and texture are all those of the chela.
Cases like the foregoing, of the comxilete transformation of a part
into the likeness of another part, though very common among
tions,
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rare amongst animals.
This variation is especially
interesting from the fact that a precisely similar case of the transformation of the third maxillipede (left) into a chela has been
plants, are

already observed in C. yagurus (Cornish, T., Zoologist (b),
p. 349).

viii.

Cases of Repetition of the Pincers of the Chelce in Crabs
(Cancer pagurus).

II.

A & K. These two specimens were brought by fishermen to the
Plymouth Laboratory. The greatest measurement of the carapace
was in each case about five inches. The one specimen was a male,
but the sex of the other was not noted. With the exception of the
varying structures about to be described, the animals seemed normal
and healthy. In A the chela of the right side had the form shown
in fig. 2, A (p. 582), which represents the limb seen from the outside.
The dactylopodite bears two supernumerary, fixed processes.
Whether the outer pair of processes which curve towards eaOh other
are the extra ones, or whether two processes have grown up on the
inside of the dactylopodite, cannot be affirmed
but the lattet
seems more likely. If this is the true interpretation, it will be
seen that one of the extra processes curves towards the " index " of
the limb, while the other turns to meet the dact3rIopodite.
Though the fact may have no relation to the presence of this
supernumerary structure on the right side, it should nevertheless
be mentioned that the chela of the left side, which was otherwise
perfect, had lost its dactylopodite. The socket in which the dactylopodite usually moVes was filled with a plate of hard shell, but
whether the joint had been lost by injury or had been congenitallv
;

absent could not be affirmed. Since mutilated limbs are generally
off by Crabs, the presence of such a chela without the
dactylopodite is so far evidence that this joint had not been lost by
an accident. As, however, according to the observations of Heineken
(Zool. Jouru. vol. iv.), such mutilated parts are occasionally retained,
much stress cannot he laid on this consideration.
The left chela of B is shown in the figure as seen from the inside.
The dactylopodite bears a thick process which divides peripherally
into two stumpy projections which bear teeth on their inner faces-.
These projections are like the normal pincers in consistency and

thrown

Colour.

specimen was kindly leht to me for description by
Cambridge. It is the right chela of a
Cancer pagurus. In it the repetition of parts is far more extensive
than in either of the preceding specimens. As is shown in fig. 2, C,
it bears two dactylopodites, each complete in all respects, and to
each of these dactylopodites is opposed a fixed process. In addition
to this, one of the two dactylopodites is partially divided longitudinally
into two, and at its free end terminates in a pair of toothed processes.
The teeth on these processes are continued downwslrds on
the inner surface of the joint in two complete rows. The total
number of points borne by this claw is five.
C;

Mr.

This

J. Carter, F.E.C.S., of
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Fig. 2.

Abnormal claws
A,

is

of Cancer fagurus.

shown from the outside B, from the inside C, is represented
from the end and from the outside.
;

;

(The two processes overlap, but do not meet, at the point
(Figures

B

and

C

were drawn for

me

by Miss M.

J.

as seen

x.)

Davidson.)
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Though there

is not sufficient evidence for determining the quesmentioned that the general appearance suggests that
the double dactylopodite, D, is the normal one of the limb and
that the process, P, which is warped over to meet it, is the process
normally opposed to it. The process P', which is opposed to the
dactylopodite, D', is comparatively small and ill-developed.
The class of variation shown by these three specimens is not uncommon amongst Decapoda {cf. Paxon, Leger, &c.).
In addition to these cases an especially interesting one shovdd be
mentioned which was communicated to me by Mr. G. C. .Bourne,
This specimen, which
Director of the Marine Biological Laboratory.
was not seen by myself, was sent to Mr. Bourne by Mr. Dunn of
It was an edible Crab (C. pcic/itrus),
Mevagissey, Cornwall.
measuring about 2"o inches across. In this specimen the three
It
posterior walking-legs of one side were seen to be each repeated.
had lately moulted and was much decomposed when received. Unfortunately an imperfect examination of it was made and the specimen has been destroyed. Similar occurrences among Crustacea and
insects have been recorded by Leger and others.

tion, it ma^' be

III.

Beetle

(Chrysomela banksii) having three complete
Tarsi on one Leg.

This specimen was kindly lent to me for description by Dr. Sharp,
obtained it from the 2^ew Porest.
It was exhibited at a meeting of the Entomological Society in
1862, but has not been figured or described in detail. The tibia
of the third leg on the right side has the form shown in the figure,

who

A, Abnormal right posterior leg of Chrysomela banksii. B, Normal leg in the
Bome position, from a rather larger specimen (enlarged to scale).
(Figures drawn by Mr.

Its

outer extremity, which

is

Edwin Wilson.)

widened into a

flat,

club-shaped

structure, bears three complete tarsi, each of which is perfect in all
These three tarsi
its four joints and carries a pair of normal claws.

are equal in size, but are very slightly smaller than those of the

same

leg on the other side.

In addition to the three tarsi the tibia is produced into a small
At the
horn, which projects from it rigidly, having no articulation.
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apex of this horu is a small circular pit wliich is apparently closed
by membrane. The other appendages are normal.
A considerable number of cases similar to the above have been
collected, especially by Kraatz, Mocquerys, and Jayne.
IV.

— Antedou rosacea

ivith

Brachkd

Ahnormal

liepetition of the

Structures.

This individual was found amongst a number of other specimens
of A. rosacea collected by a party that had been dredging for the
Plymouth Laboratory in the Hamoaxe, near Beggar's Island.
In normal individuals of this species the arms after leaving the
radial plates do not again divide, but are continued to their ends as
a single row of brachial plates, which bear pinnules on either side
alternately.
The present specimen, however, bears two arms,
which, after being continued normally for a certain distance, break
up into several secondary arms. The diagram (fig. 4, A) shows the
relation of these two varying arms (lettered 6, and e,) to the mouth
and anus. It is seen, therefore, that they are symmetrically placed.
As I am inexperienced in the use of Crinoid terminology, I sent
this specimen to Dr. P. H. Carpenter, who has very kindly 'supplied
the following description of it
" The abnormal arms of this remarkable specimen are symmetri:

mouth and anus, being the posterior arms,
two anterolateral rays.
The arm 6^ lias been
regenerated at the syzygy in its 15th brachial. But the pinnule on
the new epizygal is on the same side (abradial or outer) as that on
the 14th br?ichial, and not opposite to it as would normally be the
case, so that there are two pinnules in succession on the same side
of the arm.
The next twelve pinnules alternate regularly on opposite sides, those of the 19th and 27th brachials having much enlarged
basal joints.
That on the 28th brachial is considerably larger than
its predecessors and more like a bifid armlet.
It commences with
five large joints, the last of which bears two pinnules, the one continuing the main axis being rather stouter than its fellow.
The
29th brachial is a syzygy and its epizygal axillary. The abradial
or outer facet bears an arm, of which some 75 joints remain.
It
has pinnules on the 2nd and 4th, the latter of which is a syzygy
but there is none on the 3rd, which would normally be a syz3'gy
and bear a piunule. On the larger, adradial, facet of the axillary
cally placed as regards the
h^

and

e,,

of the

29th brachial

is another axillary (30th br.), but without a syzygy.
of its facets bears the continuation of the primary arm, on the
next joint of which_(31st br.) is an abnormal trifid armlet with

One

three enlarged basal joints, the second being a syzygy with a pinnule-stump on the epizygal, while the fourth bears two pinnules.
The 32nd brachial is again axillary with a syzygy, its epizygal

bearing two subequal arms of some 60 joints each. The second
which continues the primary arm has a
bifid pinnule with its basal joints enlarged, and the following pin^flles alternate reg\ilarly on opposite sides.
The arm borne on the

joint of the left-hand one

1890.]
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Fig. 4.

B

A, Diagram sbowing the position of the abnormal arms, Sj and Cj, to the
and anus. B, is a semidiagrammatic enlargement of the arm, b.^.

(Drawn by Mr. Edwin Wilson.)

mouth
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right or adradial facet of the axillary 32nd brachial has no pinnule
till its third joint, which is not a syzygy, though the fourth is ; but
in other respects the arm is normal.
The second facet of the axillary 30th brachial bears a normal arm of about 60 joints, with a
pinnule on the second and a syzygy on the third.
Thus, then, the
axillary 29th brachial of the primary arm 6^ gives rise to four welldeveloped arms, two of which bear bifid or trifid armlets, in addition
to the larger bifid armlet on the 28th brachial.
" The primary arm e^ does not seem to have undergone any

regeneration and is normal to the 40th brachial.
The 41st is a
syzygy and the appendage of its epizygal is a short armlet of three
joints, the second and third of which bear pinnules laterally, while

main axis is also continued on in the form of a pinnule. The
42nd brachial has a similar armlet, with but one lateral pinnule.
The 43rd is axillary without a syzygy, its adradial branch being a
normal arm with some 40 joints remaining, the second and fourth
of which have pinnules, though the third has not.
The 44th joint
of the primary arm seems to be a syzygy
and its epizygal, though
not regularly axillary, supports an arm which has the first pinnule,
its

;

as usual, on the second joint, but on the inner instead of on the
The next five joints are all enlarged and bear bifid or
outer side.
trifid armlets, while the remainder of the arm is normal, with
regularly alternating pinnules."
Variations in the number of parts and even in the primary symmetries are well known among Echinoderms, but Dr. Carpenter
informs me that this specimen is quite unlike anything of the kind
which he has previously met with.

V.

Pilchards (Clupea pilchardus) unth the

abnormally

Number of Scales

iticreased.

In the ' Proceedings of this Society for 1887 (p. 129) the late
Mr. F. Day described a specimen which he believed to be a hybrid
between the Herring (C. harengus) and the Pilchard. The specimen
was sent by Mr. Dunn, of Mevagissey.
Its peculiarity lay in the
fact that the scales on the left side were very many more in number
than those on the right side. The number of scales along the lateral
line is given as 32 on the right side and 51 on the left.
Mr. Day
adds that the ridges on the operculum, which are characteristic of
the Pilchard as compared with the Herring, were better marked on
the right side than they were on the left, though they are stated to
have been very distinct on the left side also.
In the specimen described the gill-rakers were 61 in the " lower
branch of the outer branchial arch " viz. the bar consisting of the
first hypobranchial and ceratobranchial), and it is mentioned that
this number is inteimediate between that found in a Pilchard (71)
and in a Herring (48) but whether this intermediate number was
found on the side showing the " hybrid " characters, or on the other,
or on both, is not stated.
These gill-rakers are also said to have
been intermediate in length between those of a Pilchard and those
'

(

;
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of a Herring.
From these points of structure Mr. Day concluded
that the specimen was a hybrid between the Herring and the
Pilchard.
Before discussing the propriety of this view, I will describe two
specimens showing somewhat similar characters, which were given
to me by Mr. Dunn during the summer of 1889.
Mr. Dunn told
me that among the large number of Pilchards which come under
his notice as director of the pilchard-curing factories at Mevagissey,
specimens showing this singular reduplication of the scales on one
side are not uncommon.
Owing, however, to the fact that the fresh
Pilchards are shovelled wholesale into the brine-vats, it is generally
not until the fish are picked over for packing after the salting
process that any individual peculiarities are noticed.
This was the
case with the present speciniens, which were given to me as they
came salted from the presses. Nevertheless, when received, they
were in good condition.

The first specimen measures 8 inches to the base of the caudal
The head and opercula of both si4^s are normal. The number
of scales along the lateral line on the left side is 32, and the number
on the right side is 56 or 57. Examined closely, it can be seen that

fin.

an inch behind the operculum the scales
smaller than those of the normal Pilchard, but that
behind this point each scale is of about half the normal size.
The second specimen difi'ers from the first in that the reduplication
occurs on the left side instead of on the right.
Furthermore, the
scales are normal in size as far as the anterior end of the dorsal fin,
behind which place they are of about half the normal size. The
for the distance of about

are not

much

transition is

The

much more abrupt

scales of this fish

in this specimen

than in the other.

had been somewhat rubbed, and I was not

able to satisfy myself of the accuracy of the counting, but the total
lateral line was approximately 48.
In the figure of Mr. Day's specimen, given in P. Z. S. 1887, pi. xv.,
no transition is indicated between normal and abnormal scales, but
there is a general appearance of uniformity.

number along the

These three specimens aU agree in showing repetition of the scales
on one side. The distance to which this repetition extends differs
in each case, but in aU the condition of the scales is uniform and
regular so far as it extends.
In my judgment these specimens
should be considered as examples of variation in number of parts.
Since, however, it has been suggested that they are of hybrid origin,
a few words may be permitted in criticism of this view.
No direct evidence is adduced which points to hybrid parentage.
The suggestion is derived from (1) the condition of the scales, (2)
the number of the gill-rakers, (3) the alleged difference in the
opercula of the two sides.
In view of the first point, viz. that the
number of the scales on one side is intermediate between that of the
Pilchard and that of the Herring, it seemed desirable to know
whether the resemblance extended to the minute structure of the
scales or was restricted to their number only.
On comparing
microscopically the scales of the Pilchard and the Herring, I find
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that those of the Herring bear concentric lines which are almost
always smooth and without serrations, while those of the Pilchard
are marked with lines which are waved into very characteristic
crenelated serrations.
On comparing the scales which are repeated,

was found that they also show these characteristic serrations
and that in pattern the}' differ in nowise from the scales of the

it

This evidence appears to tell very strongly against
the theory that the small scales are derived from a Herring
parent.
The evidence from the gill-rakers seems to be also unreliable. In
a normal Pilchard Mr. Day found 71 on the hypo- and cerato-branchials of the first giU-bar, and in a specimen examined by me 72
were present and in normal Herrings 48. But in the two specimens
showing the repeated scales there were present, on the normal sides
79 and 67 respectively, and on the abnormal sides 78 in the one
fish and 67 in the other.
In size and shape the gill-rakers were
like those of the Pilchard, being smooth, and unlike those of the
Herring, which bear well-marked teeth.
As it is stated that the serrations characteristic of the operculum
of the Pilchard were very distinct on the abnormal side, it is impossible to place much stress on the circumstance that they were
less distinct than those of the other side.
In addition to the considerations given above^ there are several
a priori objections to the hypothesis of the hybrid origin of these
forms as, for example, that unilateral division of parental characters
is certainly not a common phenomenon, if it occurs at all, and so on.
But since the evidence advanced for the theory of hybrid parentage
is already open to criticism, it is perhaps unnecessary to discuss these
further difficulties.
On the whole, therefore, it seems simpler to look on these abnormalities as instances of the phenomenon of Eepetition of Parts,
which is so common a form of variation. Though on the present
occasion a discussion of the nature of these variations is to be avoided,
it may be useful to mention in this connexion that such repetitions
are especially common among exoskeletal structures
and though,
in the absence of fuller treatment, the comparison maj^ seem somewhat crude, reference may be permitted to such cases as that of the
Merino Sheep &c., in which the number of hair-follicles in a given
area is enormously greater than that in the common varieties. Such
variations are weU known among many wild and domesticated
animals.
The unilateral occurrence of such a variation, however, is
Pilchard.

;

;

exceptional.

The fact that these fishes were full-grown and in good
swimming with the shoal, should be specially remarked.

condition,

For the reasons given above it is felt to be unadvisable to consider
the significance of these facts until it shall be possible to discuss the
whole question of the Variation of Multiple Parts.
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Flower, C.B., LL.D., F.R.S., President, in the Chair.

Secretary read the following reports on the additions made
Menagerie during the months of June, July, August,

to the Society's

September, and October 1890:

The registered additions t^ the Society's Menagerie during the
month of June were 157, of which 24 were by birth, 108 by
presentation,

12 by purchase, and 13 were received on deposit.
departures during the same period by death and

The number of

removals was 95.

The most

noticeable acquisitions during the month were
1
young male of the Wild Cattle of Chartley Park, StaffordThis is the first example of any of
shire, presented by Earl Ferrers.
:

A

the original breeds of English Wild Cattle that has been exhibited in
the Society's Gardens.
2. A young male Water-buck Antelope (Cobus cUipsiprymnus)
from Kisumayu, on the Somali Coast, E. Africa, presented by George
This is the first example of the WaterS. Mackenize, Esq., F.Z.S.
buck that has been received by the Society for many years.
The registered additions to the Society's Menagerie during the
month of July were 141 of these 39 were acquired by presentation,
19 by purchase, 2 by exchange, 68 by birth, and 13 were received
on deposit. The number of departures during the same period by
death and removals was 92.
The registered additions to the Society's Menagerie during the
month of August were 6 1 of these 34 were acquired by presentation, 1 7 by purchase, 7 by birth, 2 by exchange, and 1 was received
on deposit. The number of departures during the same period by
death and removals was 98.
The registered additions to the Society's Menagerie during the
month of September were 77 of these 38 were acquired by presentation, 14 by purchase, 8 by exchange, 11 were bred in the Gardens,
and 6 were received on deposit. The number of departures during
the same period by death and removals was 86.
The most noticeable additions during the month were
1. A Common Bee-eater {Merops apiaster), purchased Sept. 15th,
being the first example of any species of the family Meropidse that
we have received alive.
2. A young example of the Horned Screamer {Palamedea cornuta),
purchased Sept. 29th. This 's a rare bird. I believe no example
of it has been received in London since the specimen presented by
Lord Harris in 1851, which lived for some time in the Gardens.
The number of registered additions to the Society's Menagerie
during the month of October were 78, of which 10 were by birth,
48 by presentation, 11 by purchase, 2 by exchange, and 7 were
The number of departures during the same
received on deposit.
period by death and removals was 128.
;

;

;

:
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The most

4«

—

noticeable additions during the month were
Purple Porpbvrios {Porphyria cceruleus), presented by
J. I. S. Whitaker, Esq., F.Z.S., of Palermo.
These are the first
specimens of the South-European Porphyrio received by the Society
direct from Sicily, where they are said to be not uncommon in the
marshes of the south-eastern portion of the island.
2. A young female of Speke's Antelope {Tragelaphus spekii),
presented by James A. Nicolls, Esq., October
4th, being the first
specimen of this rare and little-known Antelope that has reached
Europe alive. The specimen was captured in the marshes north
of Lake Ngami by Mr. Nicolls and his companions, under circumnewsstances mentioned in that gentleman's letters to the
Field
paper \ and was carried in their waggons 800 miles to Kimberley,
whence it was brought to this country by rail and steamer. We
have placed it in a sheltered compartment of the Gazelle sheds and
covered the yard with dried peat fibre, as its peculiar elongated
hoofs render it hardly able to move on a smooth surface.
The accompanying sketch by Mr. Smit (Plate XLVII.) will give
a good idea of the external form of this Antelope. It will be observed
that the animal, although not much more than two years old, is
nearly free from bars and spots.
3.
female Bay Colobus (Colobus ferrugineus) , purchased of a
dealer, October 1 6th, which, however, I regret to say, did not live
many days in the Menagerie. This is the first specimen of this
well-marked Colobus which I have ever seen alive. The sketch,
which I exhibit, by Mr. Smit (Plate XLVIII.) will give a good idea
of its appearance in life.
This is a West-African species, of which positively ascertained
localities are Gambia {Rendall) and Gold Coast {Pel).
1.

:

Two

1

'

'

A

The Secretary exhibited, on behalf of Dr. A. B. Meyer, C.M.Z.S.,
a coloured photograph of a singular variety of the Rose-coloured
Pastor (Pastor roseus) with a red head, and read the following note
from him on the subject
" It is well known that the invasion of Europe by the Rose-coloured
Pastor in 1889 was repeated this year and that Bulgaria was again
overrun with flocks of this bird. They arrived near Sofia on June
the 4th, the same day as they made their appearance in the previous
year.
They came from the east, were observed in Philippopel, and
bred again 8 km. south of Sofia, at Knjajevo, in flocks numbering
altogether about 30,000.
In 1889 the eggs were so numerous that
the inhabitants made omelettes of them.
The birds are not at all
shy, and one can approach to within about 1
feet of them without
disturbing them.
One specimen with a red head was caught alive
and lived a fortnight in the possession of H.R.H. the Prince Ferdinand of Bulgaria, who sent me the foregoing notes and the photo:

* See " Travel and Sport along the Botletle River and around Lake Ngami."
Field,' Feb. 22, 1890, p. 289; March 1, 1890, p. 325; March 8, 1890, p. 363.
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graph of this bird, which I have the pleasure of submitting. I am
not aware that a similar individual variety of Pastor roseus has been
It differs from tiie typical bird in having the
described before.
head and neck red, with the exception of a few feathers on the
crown and forehead and an irregular band round the neck, which
are black, whereas in the normal bird the black extends from the
red breast to the mandible."

Mr. Boulenger drew attention to an early reference to the Syrian
Newt, Molge vittaia, Gray, and made the following remarks
On recently perusing Thomas Shaw's Travels in Barbary and the
Levant' (Oxford, 1738), I came across a figure of a Newt which,
though of very unsatisfactory execution, is so far recognizable that
and this determination is
I at once identified it as Molge vittata
" The Skinconfirmed by reference to the text, which runs thus
fountain
near
numbers
in
a
great
"found
in
kore" (p. 3/5)
kind,
being
of
the
Lizard
Tripoly],
south
of
miles
few
[a
Bellmont
all over spotted, and differ from the common Water Efts in the
:

'

;

:

.

.

—

.

These, in the males, commence
extent and fashion of their fins.
from the tip of the nose, and running the whole length of the neck
and back to the very extremity of the tail, are continued afterwards
along the under part of the tail quite to the navel ; whereas the
The body and tail of this
tails only of the female are finned.
animal are accounted to be great provocatives, and are therefore

bought up by the Turks at an extravagant price."
Except that the anus is taken for the navel, Shaw's description is
perfectly correct, and it is interesting to find a record of this rare

Newt a century

prior to

its first scientific

description.

Molge vittata v/as regarded as a British
It will
animal up to the year 1877, when M. Lataste demonstrated in a
remarkable paper that its habitat is Syria and Asia Minor. The
be remembered

thu.t

where the Newt was found by Shaw affords no addition of
importance to our knowledge of its distribution, it having been
already recorded in Syria from the Lebanon Coast (Lataste) aud
Beyrut (F. Midler, Boettger).
locality

Mr.

J. J.

Lister, F.Z.S., gave an account of his visit to

Phoenix Islands, South
cruise of

H.M.S.

'

Egeria,'

eggs obtained there.

The

the

June and July 1889, during a
and exhibited specimens of the birds and

Pacific, in

following papers were read

:

40*
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On tlie Gaur (^Bos gaurus) and its Allies.
By W. T. Blanford, F.R.S., F.Z.S., &c.

1.

[Received June 18, 1890.]

(Plate

Very

XLIX.)

has been added to our knowledge of the classification,
Bovidee since Blyth,
thirty years ago, RTote an excellent account of the " flat-horned
taurine cattle of India " \
But an important addition to the opportunities hitherto afforded to residents in London of studying the
living animals of this section of the genus Bos has been made by
the arrival at the Society's Gardens of a young male ' Gaur
or
' Sladang,'
Bos gaums, in the autumn of 1889^. Despite many
preiaous attempts to introduce this animal, no other individual is
known to have reached Europe alive. Examples of both the other
species belonging to the same section have lived in the Gardens.
The young animal^ now in the Gardens at Regent's Park was
one of a herd of twenty-four animals captured by the Sultan of
habits,

little

and

distribution of the wild Indian

'

Pahang

Malay

Peninsula, as described by Mr. A. H. Wall
1889, p. 767).
stockade or kraal,
similar in form to that used for capturing Elephants, was constructed
on a promontory, covered with high grass and bushes, on the
Pahang river, and the herd of Gaur were driven into the enclosure
by about 1500 beaters.
The frightened animals charged and
fought each other until one half were killed or mortallv wounded,
the survivors were driven into a long narrow passage leading to the
in the

in the 'Field

'(June

1st,

A

and isolated from each other by bamboo poles.
section of the genus Bos comprising Bos gaurus and its allies
was separated by Hodgson^ under the name of Bibos in 1837. It
comprises three well-marked forms, and is distinguished by the horns

river,

The

being flattened or subelliptical in section, especially towards the
by the tail being short, only reaching the hocks, and by the
spinous processes of the dorsal vertebrae being long and those of the

base,

^ J. A. S. B. xxix.
The substance of this paper was subsep. 282 (1860).
quently republished with additions in a series of articles on " \Vild types and
sources of Domestic Animals," that appeared in ' Land and Water,' vol. iii.
18(37, pp. 287, 345, 39.5, 422, 476, 630.
2 8ee P. Z. S. 18S9, p. 447.
^ This animal is now (Nov. 1890) in excellent health and condition, and
has
grown nearly to his full stature.
* J. A. S. B. vi.
see also J. A. S. B. x. p. 447, and xvi. p. 706.
p. 747
Blyth,
in his Catalogue of the Mammalia in the Museum of the Asiatic Society,' 1863,
p. 160, adopted the generic term GavcBus, Hamilton Smith.
In this he was
followed by Jerdon (Mammals of India, p. 301). I cannot find any publication
of the name Gavmtis as a generic term by Hamilton Smith.
lu Griffith's
' Cuvier,' iv.
p. 401), and v. p. .375, the Gayal is described under the name of Bos
gavteus, and placed in the subgenus Biso?}.
Hodgson subsequently, in 1847
(J. A. S. B. xvi. p. 705), separated the Gayal from Bibos. and made it the type
of a distinct genus Gcwatis, and both genera were admitted in Horsfield's
'
Catalogue of the Mammalia in the Museum of the Hon. East India Company.'
;

'
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lumbar vertebrae

sh.ort, the change in length taking place abruptly, so
that there is along the anterior half of the back, from the shoulders,
a high ridge which terminates suddenly about halfway down the
trunk.
This character, however, is less marked in Bos sondaicus

than in the other two species, and the flattening of the horns is less
conspicuous in females than in males and is sometimes not to be
detected in cows of the species just named.
All the species have a peculiar and characteristic coloration, the
old males being dark brown or almost black, the females and younger
males paler or reddish brown, the legs from just above the knee
and hocks downwards white or whitish.

The three known forms may be thus distinguished
A. No white caudal disk dorsal ridge Ligb. Females dark umber
:

;

or sepia-

brown.

Forehead very conraTe

a high ridge, the upper border of which is very
conTex, between the horns. Horns curving much, the points turned inwards.
Bos gaurus (the Gaxir).
Forehead nearly flat, no elevated ridge between the horns. Horns curving
but little, points not turned inwards.
Bos frontalis (the Gayal or Mithan).
white caudal disk. Females reddish brown approaching chestnut. Doi'sal
ridge much lower, termination inconspicuous. Forehead narrower and
skull longer than in the other speeie-s.
Horns smaller and more cui-ved
than in either, the points turned in. Bos sondaicus (the Banteng).

a.

h.

;

A

B.

Coloured figures of the Gayal have already appeared in the
' Proceedings
1866, pi. i. ; 2 and young, 1882, pi. x.
( c?
Excellent coloured representations of the Banteng are to be
233).
p.
found in Sal. Miiller and Schlegel's ' Verliandelingen Nat. Gesch.
Society's

'

,

Ned. overz. Bez.' The accompanying figure^ (Plate XLTX.) of the
young male of Bos gaurus, now in the Gardens, is probably the first
taken from a living example, though many figures have been given in
illustration of Indian sporting and zoological works ".
Not one of

me to be a really good representation of the
animal, and I am doubtful whether the portrait of the young tame
bull now published will convey a correct idea of an adult Gaur in his
these, however, appears to

The photograph of a dead Gaur (apparently a bull
which I now exhibit (see woodcut, p. 594), affords a
better conception of the animal than any drawing I have ever seen ^.
A figure of the bull Gayal {Bos frontalis), which serves to show
the proportions, and to some extent the differences of that type,

native haunts.
just mature),

given in another photograph, kindly lent to

is

me

for the purpose

^ This figure is copied from photographs taken in the
Gardens by Major J.
Fortune Kott, F.Z.S., who has very kindlv allowed them to be used for the

Plate.

The most

and

by Wolf in Col. Walter Campbell's
incorrect in several points.
Figures of it are
given in Forsyth's Highlands of Central India,' Sanderson's Thirteen Years
among the Wild Beasts of India,' Sterndale's Seonee,' the same authoi-'s
Natural History of the Mammalia of India and Ceylon,' and Homaday's
Two Years in the Jungle.'
^ I am indebted for the loan of this photograph to
Dr. V. Ball, C.B., and Mr.
A. B. Wynne. I regret to say that the original photographer is not known.
'^

'

My

spirited

Indian Journal,' but

artistic is that

it

is

'

'

'

'
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J. Anderson, who had the original in his possession in
It was a superb specimen, and was intended for the
Calcutta.
Society's Gardens, but unfortunately met with an accident, from the
The
result of which it died, wlieu being shipped for England.
horns
head,
differently
formed
dewlap,
shorter
and
large
shorter legs,

by Dr.

are
I

shown

in the photograph (see fig. 2).
cannot concur in the view taken by Hodgson, Gray, Blyth, and
is a difference amounting to generic distinction
group of flat-horned bovines and typical Bos, e. g.

Horsfield that there

between

this

Fig. 2.

mmmm.
Boa frontalis,

cJ

From

•

a photograph.

_

indeed I feel grave doubts as to the
;
generic distinction of the Bisons and Buffaloes from the taurine
Bos sondaicus is in some respects intermediate between Bos
cattle.
gaurus and the typical forms, whilst the distinctions between Bos
coffer and Bos bubalus, or between Bos bonassus and Bos grunniens,
appear very similar in kind to those between Bos taurus, Bos bonBut if the
assus, and Bos bubalus, and not very different in degree.
appear
to be the
sections
natural
the
most
divided,
Bos
be
genus
and the members of the flat-horned
taurine, bisondne, and bubahne

B, taurus and B. indicus

;

agree far better, as has been, I think, shown by Lydekker
in his discussion of the fossil forms, with the taurine than with the
section

MR. W.
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bisontine subdivision, although they were referred to the latter by
Hamilton Smith and others.

Our

present knowledf^e of the range of the three species of this

Bos maybe thus summarized —
The Gaur is found in all the

section of

:

—

larger forest-tracts of
the Indian Peninsula from the Ganges to Cape Comorin, but not in
Its extreme north-western range, at present, I believe to
Ceylon.

JBos yaurus.

be in the neighbourhood of the river Nerbudda east of Broach, and
west of long. 80° E. the valley of the Nerbudda forms approximately
its northern limit, though it may in places exist a little further north.
It does not inhabit the grass-jungles of the great Indus and Ganges
plain, except to the eastward in the neighbourhood of the Himalayas
in fact this animal is seldom, if ever, found far away from hilly
ground. It occurs in the forests along the base of the Himalayas
as far west as Nepal, and is met with in the hill-regions south of
Assam and thence in all suitable localities throughout Burma and the
other countries immediately east of the Bay of Bengal down to the
southern extremity of the Malay Peninsula, where its occurrence is
no new discovery, for Blyth recorded its existence there in the paper
already quoted '.
The range of the Gaur in Siam, Cochin China,
Tonquin, &c. does not appear to have been ascertained with any
certainty it is said to occur in Siam, but I can find no record of its
occurrence further east, and no mention of the existence of any flathorned bovine in South China is made by Swinhoe.
The Gaur is unknown in the Malay islands and in Ceylon, but
the statement has repeatedly been made that it formerly inhabited the
latter.
I am disposed to think this doubtful, and I quite agree with
Sanderson ^ in my surprise that the Gaur should have disappeared
from a region where wild Elephants are still found in large numbers.
Throughout the Peninsula of India the reverse is tlie case the
Elephant has, I think, clearly been the first to disappear, as in the
Satpuras, the Northern Syhadri, and throughout parts of Chutia
A belief in the former occurNag[)ur, where the Gaur still occurs.
rence of Bos gaurus in Ceylon is partly founded on the fact that
Knox, writing in 1681, mentioned under the name of Guavera an
animal kept tame at Kandy, and partly on Kelaart's statement ^ tliat
" the Kandyans also say that the Goura once roamed through those
foiests which to the present day are called after the Goura, GouraElha, Goura-Koodie, &c."
On the other hand, it is by no means
improbable that the Gaur, like the Tiger, never inhabited Ceylon, a
circumstance very possibly due to the animal not having migrated
into Southern India until after Ceylon had been separated by sea.
;

;

Bos sondaicus.
of the

Bay

— The Bantengis

of Bengal.

entirely confined to countries east

The northernmost

localities

from which

it

^
Cantor too, in 1S-1(>, stated that the Gaur was " numerous in the Malayan
Peninsula " (J. A. S. B. xv. p. 273).
^
Thirteen Years among the Wild Beasts of India,' p. 243.
^ Prodronius Faun. Zeyl. p. 87.
In Griffitli's Cuvier,' v. p. 410, too, it is
stated that the wild ox or Guavera of Ceylon was shot, by Biitisli parties diu-ing
the war with Kandy. But the animals shot may have been wild BuHaloes.
'

'
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has been distinctly recorded are Northern Pegu and Arrakan west of
Pegu but Blyth has shown (J. A. S. B. xxix. p. 294) that it proIt is common in
bably occurs in the ranges east of Chittagong.
Tenasserim, and is probably found in Siam, the Malay Peninsula, and
Sumatra. It occurs in Java, Bali, and Borneo, and besides the
wild animals large herds exist in Java and perhaps in Sumatra in a
domesticated state.
Bos frontalis. I have left this to the last, as the question of the
The
range and even of the existence of the wild animal is disputed.
Gayal or Mithan is kept tame by the hill-tribes on both sides of
the Assam valley and throughout the Chittagong hills as far south
According to the
as the neighbourhood of Akyab in Arrakan.
earlier accounts, both wild and tame animals are found in the hillranges south of Assam
and an elaborate account was given in the
Linnean Transactions, vol. vii. p. 303, by Mr. Macrae (quoted by
Mr. Lambert) of the maimer in which the Kukis captured the wild
herds by the help of the tame Gayals.
It is quite possible that this
story may have been devised by the inventive faculty of Mr. Macrae's
informant, though the account in itself has more innate probability
than most of the legends about animals that we owe to the imagination of the natives of India, whether civilized or not.
Some recent
writers, and especially Mr. J. Sarbo ', who writes apparently with
good opportunities for knowing, declare that there is no such animal
as a wild Bos frontalis known, at all events in the country extending from Assam to Arrakan.
Blyth, too ", only notices the wild
race as numerous in the Mishmi hills and other hill-ranges bordering
on Upper Assam, and states that it is the domestic race that extends
southward to near Akyab.
It has even been suggested (though certfiinly not by Mr. Sarbo,
who clearly appreciates the distinction between the two) that
Bos frontalis is a domestic race of Bos gaurus. This is not impossible, but at the same time it is not, I think, a probable view,
because if it were the case, as both animals inhabit the same forests,
and as the tame herds of Bos frontalis are said to roam freely during
the day, merely returning at night to their owner's village, the two
would assuredly interbreed and it is incredible that the difference
between Bos gaurus and Bos frontalis should be so constant as it is,
and so very much more marked than in the case of the wild and
tame Buffalo, although the range of the tame animal in the latter case
is very far from coinciding with that of the wild race.
Hybrids
between Bos frontalis and the humped cattle B. indicus are said to
be common but the skulls of B. frontalis brought from localities as
far apart as Upper Assam and the Chittagong hills appear, so far
as can be judged from the accounts given, to be similar to each
other, and to be all similarly distinguished from those of B. gaurus.
Further information on this point is desirable
but as to the absolute
distinction of the two and the absence of intermediate forms we have
;

—

;

;

;

;

1
^

P. Z. S. 1883, p. 143.
Oat. Mauim. Mus. As. Soc. 1863, p. 162.
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the important testimony of so good and trustworthy an observer as
Mr. S. E. Peal \
There are two facts that should be borne in mind in any endeavour
to disentangle the somewhat complicated history of Bos frontalis.
1. The names of animals used by various nations and tribes are
just as carelessly and loosely applied as English terms are employed by
English-speaking people.
In America the English term selected
for the Bison is the name of that particular bovine to which perhaps
the Buffalo
the Bison is least related and which it least resembles
whilst in India the common English name for Bos gaurus is
Bison. It is not therefore surprising that terms like Gaur and Gayal
In fact, in a number of Iiidiau languages, the
are interchangeable.
name applied to Bos gaurus means wild buffalo '. I have myself
heard the name Gayal used for Bos gavrus in Orissa, where Bos
Probably the same name Gayal is used by
frontalis is unknown.
such inhabitants of Tipperah, Chittagong, &c. as speak Hindi or
Bengali (foreign languages to the majority) indifferently for Bos
gaurus and Bos frontalis. Mr. Peal states that in Upper x\ssam
It is easy to understand the confusion
both are known as Mithan.
that may thus have been caused to naturalists of a generation or
two back, who appear, judging by their writings, to have regarded

—

—

such names as restricted to particular species.
2. Blyth has given at length ^ some very curious evidence obtained by him, which, if correct, certainly appears to show that Bos
gaurus itself is domesticated by some of the hill-tribes in the
If this were substantiated, it might account for the
Tippera hills.
Gayals
by
descriptions by Mr. Macrae of the taming of wild
As I have
the Kukis, the Gayals in question being Bcs gaurus.
already stated, Mr. Macrae's story has a distinct appearance of
'

'

truth.
it highly probable that Mr. Sarbo is right in his opinion
Bos frontalis does not exist wild south of Assam. It is true
that we know very little of the great hill-area south of Manipur
between the Ky end wen river and its tributaries to the east and
But it is scarcely
Tipperah, Chittagong, Arrakan, &c., to the west.
probable that tliree wild forms so nearly allied as Bos gaurus. Bos
frontalis, and Bos sondaicus should be found living wild in the
same area. It is far from improbable that B. sondaicus is the representative in comparatively level country of the hill-loving Bos
gaurus, and that the two do not actually inhabit the same tract, but
both Bos gaurus and Bos frontalis are distinctly inhabitants of hillIt is more probable that these
forests and are speudid climbers^.

I think

that

Nature, Nov. 5th, 1885, vol. xxxiii. p. 7.
llan-}iila,Ban-pada in Mahratti and Guzaratti, and .Tangli KhuhjciBs quoted
by Jerdon. I have even heard the name Anui, the correct appellation of a
wild buffalo, applied to JSo^ (/aunis.
^ J. A. S. B. xxix. p. 294
see also Cat. Mamm. Mus. As. Soc. p. 162, Gavaus
gaurus, specimen D.
• To the powers of Bos gaurus in this respect I can speak from personal
observation. I have seen them go at sjieed down slopes where I could only
follow by holding on to the bamboos and shrubs, and all observers have re1

^

;
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species, inhabiting distinct areas.
Bos
the wild ox of the Mishmi hills and of the mountains extending eastwards from Assam.
These hills have scarcely
been penetrated by any Europeans and are extremely difficult of
access.
In some MS. notes, for which lam indebted to Mr. Hume,
he gives measurements of the horns on a skull, which was sent to
him as that of a wild animal from the South ^lishmi hills. The
measurements are those, I think, of B. frontalis, the tips of the horns
being 37 inches apart.
There is one more point on which a remark is necessary. The
animal described briefly by Mr. Davison ^ as the Sapio ' of the
Malays may be Bos sondaicus. It is not impossible that the white
of the 'stockings' may be rufous in some individuals of either
B. gaurus or B. sondaicus (I have seen them deep yellow in a bull
The insides of the legs are not unfrequently of a
frontalisf
golden brown and may occasionally be chestnut.
It seems hardly
probable that an additional species besides Bos gaurus and Bos sondaieiis remains to be discovered in the Malay Peninsula.

two

are representative

frontalis

may be

'

B

2.

.

.

new Squirrel from the Philippine
Islands.
By A. B. Meyer, M.D., Director of the Royal
Zoological Museum, Dresden, C.M.Z.S., &c.

Description

of

a

[Received August 28, 1890.]

There were, till quite recently, but few species of Squirrels known
from the Philippines, though the great islands in the south of the
Indian Archipelago (Celebes and Borneo) had already been shown
to possess a large series, and new species are being discovered
there nearly every year.
Putting aside Borneo, which, being more
intimately related

to the

Celebes, together with
seven species, viz.

its

continent of Asia, is rich in Squirrels,
small adjacent islands, is known to possess

:

„

M. & Schl., from North Celebes.
M. & Schl., from North Celebes.
leucomus, M. & Schl., from North Celebes.

„

prevosti, Desm., from

Seiurus murinus,
,,

ruhriventer,

North Celebes.

marked on the climbing propensities of Bos frontalis. Bos sondaicus is, as
Blyth points out, a more leggy animal tlian its two allies, and I thxuk B. gaurus
has proportionally longer legs than B. frontalis.
' P. Z. S. 1889, p. 448.
It is worthy of notice that Cantor (J. A. S. B. xv.
p. 272), in his Catalogue of the Mammalia inhabiting the Malayan Peninsula
and islands, does not mention Bos sondaicus and gives Saki utan (wliich means,
I believe, simply wild cattle) as the Malay name of Bos gaurus.
^ Since the above was written, I have seen the bull Gayal in the Society's
Gardens, with a distinctly ferruginous tinge on parts of his white 'stockings.'
I can well believe that all the lower part of each leg may be stained red in
some animals. The coloration is due, Mr. Bartlett tells me. to an exudation,
that becomes much more copious in hot weather.
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Sciurus 7-osenhergi, Jent., from Sangi Island to the north of
Celebes.
weberi, Jent., from Central Celebes.
notatus, Bodd., from South Celebes and the island of
Saleyer to the south of Celebes.

„
„

On

the other hand, from the Phihppines only three species were

known,

viz.

:

(1) Sciurus philippinensis, Waterh., from Mindanao (P. Z. S.
1839, p. 117) and Basilan {fide Steere), which is insufficiently described, but

is

said to be closely allied to Sc. tenuis,

(c/. Jentink, Notes, 1883, p. 12.5).
(2) S. steerii, Gthr from the islands of Balabac and Palawan
(P. Z. S. 18/6, p. 73.5, plate Ixix.), which is a brown-red
And the small
species.
(3) 8. concinnus, Thomas, from the island of Basilan (Ann. Mag.
N. H. 6th ser. ii. p. 407, 1888), which is similar to the widely

Horsf., a widespread species
,

spread Sc. exilis,

To

M. &

Schl.

these three species two have been quite recently added

by

Prof.

Steere, tliougli only provisionally and insufficiently described, viz.
Sciurus mindanensis, Steere, from Mindanao ; and

:

—

Sciurus samarensis, Steere, from the islands of Samar and
Leyte (see " A List of the Birds and Mammals collected
by the Steere Exped.," Ann Arbour, Mich., July 14, 1890,
p. 29 et seq.).
species, which I am about to describe, has, so far as I
nothing to do with these five species already known from the
I propose to name it
Philippines.

The new

see,

Sciurus cagsi,

n. sp.

Fur short and rather stiff. Upper parts entirely blackish, variegated or grizzled with light yellowish brown, each hair being black,
ringed with yellow near the tip ; bristles entirely black as well as the
whiskers ; ears covered with short hair of same colour as body ;
cheeks and side parts of head and neck rather more yellowish.
Underparts greyish or brownish white, under base of tail more or
Tail bushy, variegated with reddish brown, black,
less ferruginous.
and white above heneath brown, edged laterally on each side by a
longitudinal black stripe, bordered externally with white ; end of
;

t.iil

white.

Skull rather elongated

broad

;

m.^ 3

mm.

;

premolars y, the anterior minute molars

in breadth

;

the series of dentition parallel.

Measurements of type (an adult

skin,

No. 2007 Mus. Dresd.).
milliin.

Head and body
Tail without hairs
Tail with hairs

Hind

foot

220
c. 1
c.

70

270
47
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millim.

Heel to front of naked
Ear
Length of whiskers

32

sole

12

47

Measurements of smallest specimen

(skin,

No. 2015 M. Dr.).
millim.

Head and body
Tail without hairs

c.

Tail with hairs

c.

Hind

foot

Heel to front of naked
Length of whiskers

sole

190
70

1

220
44
31

40

Measurements of Skulls and Skeletons. (The Dresden Museum
received from Prof. Semper two skeletons (Nos. 291 and 292) of
a Squirrel from " Mindanao," without determination of species,
but I do not doubt that they belong to Sc. cagsi.)
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On a Cerviue Jaw from
By R. Lydekker, B.A.,
[Received September

1,

[Nov.

4,

Algeria.

F.Z.S.

1890.]

The specimen forming the subject of the present communication
was sent bv Dr. John Murray to the Natural History Museum, where
It had been forwarded to Dr.
it was submitted to my notice.
Murray by Monsieur Rouyer, of Hammam Meskoutin, near Gueland is stated to have been found at that place in a
ma, Algeria
deposit,
at a depth of one metre from the surface.
tufaceous
The specimen consists of a fragment of the left maxilla of a
Ruminant containing the last five cheek-teeth, of which the third
premolar and the second and third molars are somewhat imperfect.
It is somewhat impregnated with mineral matter of a full buft" colour,
but the enamel of the teeth is but slightly changed from its original
The condition of the specimen recalls that of the Mammalian
tint.
remains obtained from the Karnul cavern-deposits of Madras and
I should consider it probable that the deposit whence it was obtained
was of Pleistocene age.
Two views of the teeth of this specimen are given in the accompanying drawing, from which their chief structural characters will
be apparent.
;

;

Cervus algericus.

Oral and outer views of the last

five left

upper cheek-teeth.

\.

The teeth are about one-third worn, and thus indicate a fully
The molars have square and extremely brachydont
adult animal.
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crowns, with a very bold internal cin^ulum, rising between the two
inner columns into a flattened triangular accessory column.
On the
outer or external aspect these teeth are remarkable for the excessive
development of the oblique ridges forming the lateral borders of the
outer columns, or crescents, so that distinct cavities are produced on
the outer surface by the reflection of these bordering ridges. The
antero-external extremity of the second inner crescent runs up nearly
to the extremity of the interval between the outer crescents after the
fashion of the Cervidce.
The premolars are likewise characterized by the strong development of the internal cingulum, and the reflection of the lateral ridges
of the external surface of the outer crescent.
From the general characters of the teeth, as detailed above, more
especially the brachydontism of the crowns, the form of the inner
accessory column, and the outward extension of the antero-internal
angle of the second inner crescent, I have no doubt that the specimen
is referable to one of the Cervidce.
It indicates a Stag of somewhat
smaller dimensions than Cervus cashmirianus.
No existing species
of Cervus that has come under my observation has teeth with the
large inner cingulum and complex outer surface which characterizes
the present specimen.
I have, indeed, found a few isolated teeth of the extinct O.giganteua,
as exemplified by specimens in the Natural History Museum, presenting an inner cingulum approximating to that found in the molars
of the jaw under consideration
but such teeth do not show the
' pocketed ' external
surface found in the fossil molars.
The nearest
approach to the latter feature that I have observed occurs in the
molars of some of the larger species of the Rusine group of the genus
Cervus ; but all the members of that group are widely differentiated
from the fossil by their hypsodontism.
In the memoirs of Monsieur P. Thomas on the Fossil Mammals
of Algeria, pubhshed in the Mem. Soc. Geol. France and elsewhere,
there is no mention of any teeth like those of the specimen before
us, nor indeed is there any species of Cervus described from the
later Tertiaries of Algeria.
Seeing, then, that the specimen under consideration appears to
indicate a species decidedly specifically distinct from all existing Cervidce, and which cannot be identified with any fossil form known
to me, I may be justified in regarding it, at least provisionally, as
representing a new species, for which I propose the name of Cervus
;

algericus.

may be defined as follows
smaller in size than Cervus cashmirianus, with brachydont molars, having a very large inner cingulum, and the external
surface complicated by the excessive development and reflection of
the lateral ridges of the outer crescents so as to form distinct pockets
on this surface at the base of the ridges in question.
The teeth of this specimen appear to represent the most complex
type of brachydont and selenodont molars yet described ; and I
This species

:

Somewhat

venture to hope that the description of this specimen

may

lead

DR.
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the discovery of the

antlers of this species.

It may be added that a cast of the specimen has been deposited in
the Natural History Museum.

4.

Note on

Skull of

the

[Cervicapra bohor).

By

the East-African

Eeed-buck

Dr. A. Gunther, F.R.S.

[Received September 10, 1890.]

Among the specimens collected by Mr. II. C. V. Hunter, F.Z.S., in
Eastern Central Africa, and jjresented by him to the British Museum,
there is the skull of an adult male Reed-buck, to which Mr. Hunter

*'^
HI

w
SkuU of Cervicapra redunca.
yjugal;

has especially directed
present paper.

my

Z,

lacrymal.

attention

and which

is

the subject of the

EAST-AFRICAN REED- BUCK.

1890.]
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In Sir J. Willoughby's ' East Africa and its Big Game,' p. 289 '
Mr. Hunter alludes to this East-African Reed-buck in the following
words
" This Antelope obtained by us differs from the South-African
one, and will probably prove to be a new species
the horns in this
are thicker and more bent forward at the tips.
It is found in the
early morning and evening feeding near the edges of reedy swamps.
:

;

Fig. 2

Skull of Cervicafra hohor.
jl,

jugo-lacrymal suture;

o,

lower edge of infraorbital rim.

and when disturbed immediately runs into the rushes. It was very
common round a large swamp near Mikunduni, in the Masai country,
In the same list (p. 290) Mr. Hunter mentions a Duiker from Kilimanjaro,
10,000 ft., with remarkably dense and long fur. I believe this to be a
climatic variety of Cephalophus grivimii.
^

alt.

Proc. Zool.

Soc— 1890,

No. XLI.

41
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of a light yellow colour, the hair

Common Reed-hnck

possesses skulls of the

{Cervicapra arundinacea) and of the species to which the name
Cervicnpra redunca has been applied by Gray,
Our specimens of
the latter species are from the Cape Colony (coll. Burchell) and from
the Orange River.
But we do not possess specimens of this species
from AYest Africa, so that I cannot offer an opinion as to whetlier
tlie so-called West-African C. redunca is really identical with, or
distinct from, our South-African specimens.
Tiiis, howerer, is a collateral question which, as we shall see presently, has no bearing upon
tlie determination of the Masai Reed-buck.
Riippell (N. Wirb. p. 20, Taf. vii. fig. 1) describes the Abyssinian
Reed-buck under the name of Jnfilope redunca but at a later period,
after he had had an opportunity of comparing its skull with one from
^yest Africa, he came to the conclusion that it is distinct, changing
its name \\\ioJiedunca bohor (Verz. Mus. Senckenb., Siiugeth. 1842,
I have no doubt that this Abyssinian Reed-buck is the
p. 38).
same as the one from the Masai country. Although Riippell's
craniological notes are extremely meagre, they apply pretty well to
the skull brought home by Mr. Hunter and another obtained by
Capt. Speke.
There cannot be the least doubt that (as stated by Mr. Hunter)
this animal differs widely from the common Reed-buck (^Cervicapra
arundinacea), being of considerably smaller size and having horns of
an entirely different shape.
In fact the Masai Reed-buck comes
nearer to the South-African specimens in the British Museum
named Cervicapra redunca, but the cranial differences sufficiently
;

indicate a distinct species.

Cervicapra redunca (fig. 1, p. 004) is distinguished by its very
in a skull 230 millim. long tlie vertical dimensions of
the orbit is 45 millim.
the eyeball is supported below by a largely
expanded concavity of the jugal bone, the lower edge of the orbit
being particularly sharp and thin, merging into the suture between
the jugal and lacrymal bones.
The cheek part of the skull is flat,
rather concave, so that the facial portion of the cranium between
the orbit and the antorbital foramen appears rather compressed when
viewed from above.
The ascending ramus of the intermaxillary
reaches to, or nearly to, the nasal bone.
The horns are but slightly
divergent and very little bent forwards.
In Cervicnpra holior (fig. 2, p. 605) the orbit is comparatively
smaller in a skull 245 millim. long the vertical diameter of the orbit
is only 40 millim.
the jugal bone is much less expanded to form
the bottom of the orbital cavity the lower rim of the orbit has two
edges, the lower of which does not merge into the jugo-lacrymal
suture, but runs parallel to it at a distance of about 8 millim.
The
cheek part of the skull is swollen and convex, so that the facial portion
of the cranium above the molar teeth cannot be termed compressed.
The ascending ramus of the intermaxillary is short, terminating at
a considerable distance from the nasal bone.

large orbit

;

;

;

;

;
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The horns are much stronger and larger than in our specimens of
their basal portion is somewhat flattened from
Cervicapra redunca
they diverge very
the front backwards, but similarly corrugated
slightly, and have their points strongly curved forwards.
The skull of a female Antelope brought home by Capt. Spekeand
given to the Museum in 1863 evidently belongs to the same species ^
it has the basal portion of the nasal bones raised into a slight
A similar sexual
convexity, whilst this part is flat in the male.
difference exists in the skulls of Cervicapra urundhiacea.
Sir Samuel Baker seems to have met with the same species, to
judge from the sketch which he has kindly given me of a skull in
his possession.
In the notes added to this sketch he states that the
Antelope is of the size of a Fallow-deer, and that its native name
among the Madi tribe is " Ohoor " that it is never seen in herds,
but generally in pairs, excepting when a young calf is with the
parents.
He found it between 4° and 2° 30' N. lat.
;

;

;

A

Graphic Formula to express Geograpliical Distribution.
By P. Chalmers Mitchell, B.A., Senior Demonstrator
(Communiin the Morphological Laboratory, Oxford.

5.

cated by F. E. BeddarDj

M, A., Prosector to the Society.)

[Received September 26, 1800.]

In lecturing on the Geographical Distribution of Animals, I have
found pictorial representation of the facts a considerable difficulty.
construction of a sufficient number of coloured maps is troubletedious, and it is impossible for students to copy them. I
have designed a graphic formula to supply their place. The formula
can be drawn, copied, or printed with great ease.
Take a map of the world on Mercator's projection and draw across

The

some and

Through the middle of this let a vertical line
an equatorial line.
Next let the lower
be drawn at right angles to the equatorial line.
right-hand space be bisected by a vertical line, and let the space to
These
the right of this new line be bisected by a horizontal line.
As the
lines map out the world into the zoogeographical regions.
relative positions of the spaces correspond to the relative positions
of the regions, it is unnecessary in the formula to inscribe in them
set of lines which can
the names of the regions represented.
it

A

referred to in Selater's list of the animals observed by Speke
Soc. 1864, p. 103) as no. 23, Kohus sp. ?, with a note by
Speke " that its native name is Ndjezza, and that it is found among the grasses
near water in Uganda." Speke, however, was mistaken in thinking that he met
with females only of this Antelope, f(jr it is evident that the " Helcufrugiis
redimcua" {no. 20 of the same list),of wjiich Grant shot an example in Usagar.'i,,
was a male of Cervk-aj^ra bvhur.
1

This skull

is

and Grant (Proc. Zool.

41*
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be drawn with four strokes of the pen thus indicates the regions in
their relative positions, fig. 1.

Nearctic.
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Species of Rodents of the Family

Dipodidce from Central Asia.

By W.

L. Sclater^

M.A., F.Z.S.
[Received October 25, 1890.]

(Plate L.)

While engaged

examining and cataloguing the collection of
Museum, Calcutta, 1 came across two
sj)ecimens which seemed to belong to a species of the genus Alactaga.
On removing the skull from one of the specimens, I found that I was
quite unable to identify it with any species of Alactaga hitherto
described.
Nor have I, in the course of fresh researches, been able
to find any specimens, either in the Indian or the British Museums,
which in any way resemble it. In fact the skull in question differs
so strikingly from that of all the other forms of Dipodidce, that it
seems necessary to make a new genus for its reception.
I therefore
propose the generic name Euchoreutes (eJ bene et ^opevr()s saltator)
for this Rodent, with the specific term naso, on account of its prominent and pig-like snout.

Mammals

in the

in

Indian

EuCHOREXJTES NASD,

sp. noT.

(Plate L.)

The fur is soft and long, of a blackish-grey colour, mixed with
red on the back ; posteriorly the red predominates and becomes
much more conspicuous at the root of the tail ; the sides and bellv
are pure white, quite sliarply defined from the grey colour of the
back the snout, cheeks, and chin are also white. The snout is
very projecting and pig-like, and there is a large bare area round the
nostrils, which is surrounded by a ring of very short stiff upright
hairs.
In Alactaga iiidica the snout is much shorter and more
rounded, and there is no bare area round the nostrils.
The ears are very long, and extend considerably bevond the end
of the snout when pressed forward ; they are clothed within with
fine scanty silver hairs ; externally, where they are divided into an
anterior and posterior portiou by a fold, the anterior part is covered
with a few silvery hairs, while the posterior is hairless.
There are four pairs of mammse one pair of pectoral, one pair of
inguinal, and two pairs intermediate.
In the anterior limb the digits and claws are very long and slender
all the five digits are distinctly claw-ed, whereas in Alactaga indica
the first digit bears a nail.
There are four carpal pads, two smaller
distal pads at the base of the fourth and fifth digits, and two larger
subequal proximal pads.
In the hind limb, which is rather long, the first and fifth toes are
subequal, the first being slightly longer ; the ends of the claws do
not quite reach the metatarsal joints of the three median digits.
The second, third, and fourth toes are subequal, the median one
being only very slightly longer than the other two ; the difference
;

—
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between these toes is very much greater in A. indica and
Alactaga that I have been able to examine.
Beneath the three median toes of all Jerboas there are large
laterally compressed pads, wbich are marked with parallel conIn Euchoreutes there are four constrictions on each
strictions.
toe-pad, while in Alactaga there are four constrictions on the median
toe and only three on the second and fourth toes.
The tail resembles that of Alactaga it is very long and tufted,
the tuft is basally white, but black in
with long hairs at the end
again
The hairs of the tuft are
white
at the tip.
the middle and
equally developed all round, and do not seem to be arranged in so
distichous a manner as in Alactaga.
in length

in all other species of

;

;

Skull of Euchoreutes naso.

The skull o^ Euchoreutes is of a much longer and more slender
type than that of any other species of Jerboa, and is altogether very
distinct in general appearance.
The nasals are very long and narrow and the bullae much inflated,
so that when the skull is viewed from above they project both
laterally and posteriorly, and give it a very different appearance from
There is also a very marked constriction
that of all other Jerboas.
of the frontal bones in the middle of their length just above the eye;
unrepresented in the skull of Alactaga.
is very weak and thin, and the vertical portion,
which separates the optic from the antorbital foramen, is also very
thin, and slopes from above downwards posteriorly, while in Alactaga
the corresponding part of the zygoma is either vertical or anteriorly
in consequence of this the antorbital foramen is very
directed
differently shaped, being about half the size of the optic foramen
there is, as in Dipus, a separate canal at the base of the foramen for

this is quite

The zygoma

;

;

the exit of the nerve.
Another very distinctive feature of the skull of Euchoreutes,
when viewed laterally, is the long anterior trumpet-shaped prolongation of the nasal cavity formed by the nasals and premaxillse,
the opening of which is considerably in front of the anterior line of
the incisors, while the reverse is the case iu all the other skulls of
Jerboas which I have been able to examine.
Viewed from below, the anterior palatine foramina will be seen to
be very large and to extend back to behind the anterior line of the
molars, while in Alactaga they do not extend so far as the anterior
line of the premolars.

MR. W.
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Behind the large anterior palatine foramina there are found,
between the posterior molars, a large pair of posterior palatine
foramina, which are only represented by very minute passages in the
other Jerboas.
The very large size of the bullae in Euchoreutes causes them
nearly to meet in the median line, where, as in all other Jerboas,
there is a considerable interval between the two bullae in the region
of the basioccipital.
In the lower jaw of Alactaga there is between the condyle and
the angle an outwardly and backwardly projecting thick process of
bone, which is very conspicuous in all the species of that genus that
I have been able to examine ; this process is quite unrepresented in

Euchoreutes.
is similar to that of Alactaga, and
and
three molars above, and three molars
consists of one premolar
however, are much shorter, and
of
the
molars,
crowns
below ; the
the cusps much longer and sharper than those of other Jerboas.

The

dentition of Euchoreutes

The incisors, as in Alactaga, are not grooved.
The following measurements are in inches and decimals
Total length from snout to base of

3*25

tail

5'8.5

Tail to end of vertebrae

with hairs

„

ears from vertex
Distance from snout to ear (in extracted skull)
Fore limb from elbow-joint to end of toes

Length of

.

Tarsus to end of 1st digit

,,

:

6-40
1*55
1-20
1*10
1*15
1-65

2nd „
3rd „
4th „
5th „

170
1-65

s

MO
M5

„
Total length of skull
Breadth of zygoma
,,

at brain-case

„

at interorbital constriction

Length of nasals
Anterior palatine foramen
Length of molars and premolars
lower jaw from the condyle to the incisors
„

"50
'53
*30
'45
"20
"20
'70

Habitat. The two specimens of Euchoreutes naso were procured
by the Hon. Charles Ellis, during his journey through Eastern or
Chinese Turkestan, and presented to the Indian Museum. They
were probably obtained by him in the sandy plains round the city
of Yarkand, but no exact locality is attached to them.
The new genus Euchoreutes belongs essentially to the BipodincB
as defined by Alston (P. Z. S. 1876, p. 89), of which subfamily it
will

form a fourth genus.

ters of the four genera.

I

subjoin a table of the principal charac-

Euchorewtes.

Dipics.

Hind

with 3

feet

Tail

digits,

cylindrical

and
Auditory
bllllEB

witli

5

Alactaga.

digits,

cylindrical

and

tufted.

with 5

digits,

cylindrical

and

tufted.
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tufted.

Platyoercomys.

with

.5

digits.

flattened
lancet-

and

shaped.

"1

large.

very large.

moderate.

with a sepa-

with

with no sepa-

J

Antorbital

foramen
Incisors
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Premolars

a separate passage
for nerve.

rate passag e
for nerve.

grooved.
generally

smooth.
ab-

rate passage
for nerve.

smooth.

Premolar pre- Premolar pi-osent above.

sent.

No

premolars,

sent above.

In addition to these characters, Euchoreutes differs from

which

all

other

have heen able to examine in
1. Its long pig-like snout, which is accompanied by a corresponding development of the anterior part of the skull.
form.s of the Dipodidce

2.
3.

4.

I

:

The very large size of the auditory bullae.
The interorbital constriction of the frontal bones.
The large size of the posterior palatine foramina.
The absence of the process on the lower jaw between

5.
the
condyle and the angle.
I have to thank Mr. Oldfield Thomas for assistance and advice
when examining the specimens in the British Museum.

7.

Note on the Occurrence of the Saiga Antelope in the
Pleistocene Deposits of the Thames Valley.
By A.
Smith Woodward, F.Z.S.
[Eeceived November

The

extensive

4,

1890.]

Western range of the Saiga Antelope {Saiga ta-

Pleistocene Period has long been well known
through the researches especially of French palaeontologists. Not
only do its bones and teeth occur in considerable numbers in certain
of the cave-deposits in the Departments of Vienne, Dordogne, Tarnet-Graronne, and Haute-Garonne \ but at least one recognizable
sketch of the head of the animal has been found upon an artificially
incised bone, of the kind so often met with in the caverns where
The Saiga thus inhabited
relics of human handiwork occur ^.
Western Europe as late as the era of Palaeolithic man, and was
doubtless one of the objects of his chase.
Until the present time, however, no evidence of the occurrence of
this animal in the British area has been discovered among the
tarica) during the

^ Details are given by A. Gaudry,
Materiaux pour I'Histoire des
Quaternaires,' fasc. ii. (1880), with four plates.
2 P. Gervais, Journ. de Zool. vol. ii. (1873), p. 229, woodcut.
'
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bones disinterred from almost all caverns and
where excavations have been made. So long ago as
true. Dr. J. Collet incidentally mentioned the discovery
fossil

valley deposits

1757,

it is

Frontlet and bom-cores of Saiga tatarica, cJ.

Half uut.

size.

of the horns of an antelope near Newbury, in Berkshire ^ ; and some
have supposed that the Saiga may possibly be the species in question.
But the fossil on which the determination was based was never
described, while it is now unknown ; and there is thus considerable

doubt as to whether
goat

it

was not merely a fragment of the common

-.

A

recent discovery by Dr. J. K. Leeson, of Twickenham, in the
Pleistocene deposits of that neighbourhood, at last affords some
'

Phil. Trans. 17.57, p. 112.

-

E. T. Newton, Quart. Journ. Geol. Soc.

vol. xl. (1884), p. 290.
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on the subject. During excavations lately made
Orleans Road, Twickenham, the workmen met witli the fine
example of the frontlet and horn-cores of an adult male Saiga tatnrica now exhibited to the Society.
The specimen was secured by
Dr. Leeson, who kindly forwarded it to the present writer for
determination
and the fragment is fortunately so characteristic, that
the genus and species to which it pertains are at once apparent beyond
all doubt.
With regard to the circumstances of the discovery, Dr. Leeson
remarks that the spot in Orleans Road is about | mile distant from
the N. bank of the Thames, and perhaps not more tljan six feet
above high-water mark. The section exposed consists of two feet
of loam and other surface material, resting upon about ten feet of
gravel and sand in alternating layers, this being immediately underlain by the London Clay.
The specimen was met with in one of the
sandy layers about seven feet from the surface. No associated bones
were found, and Dr. Leeson's researches have not led to the discovery of any other mammalian remains in the corresponding beds
in other parts of the neighbourhood.
The nature of the section,
however, proves conclusively that the fossil is of Pleistocene age.
The specimen, which is shown, of one half the natural size, in the
accompanying drawing (see p. 614), exhibits the fused parietals,
the frontals, and the greater part of the horn-cores. The cranial roof
agrees preciselv with that of a recent skull, as described in Dr. Murie's
memoir
and the horn-cores, which are preserved for a length of
0"1, are strongly marked with longitudinal ridges and grooves.
Tn
every respect, indeed, except in the comparatively erect position of
the horns, the fossil agrees with the recent skull of a male in the
British Museum (no. 613 c?), obtained from Sarepta, even the various
measurements in the two cases being almost identical. Whether the
less divergent character of the horns in the British Pleistocene type
be a racial difference, or wliether the same feature be sometimes
observed as a merely individual peculiarity in the existing Saiga,
cannot be determined from the lack of specimens for comparison.

definite information

in

;

'

;

It suffices to add, that a frontal figured

by Gaudry

{op. cit.),

from

the Pleistocene of France, agrees in the character just mentioned
with the English specimen.
As already remarked, the remains of the Saiga are widely distributed in the French cavern-deposits ; and M. Dupont has recorded
evidence of its former range over Belgium'.
Being thus well

known in the West, it is somewhat remarkable that no remains of
the animal have hitherto been definitely described from the wide
areas of Germany and Russian Poland intervening between the
present limit of its range and its former extension.
Prof. x\. Nehring, of Berlin, however, is of opinion^ that a careful
study of existing collections of Pleistocene bones from the German
1

P. Z. S. 1870, p. 459.

E. Dupout, L'Homtne pendant les ^ges de
Dinant sur Meuse,' ed. 2, p. 187.
^ 'Timdren und Steppen'
(1890), p. 187.
^

'

la Pierre

daus

les

environs de
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caves would afford undoubted proof of the occurrence of the Saiga
The Professor has kindly called the present
writer's attention to some incidental allusions to the discovery of
antelope-remains in the Harz Mountains \ in the vicinity of Quedinburg". Westeregeln^ and Nuremberg*, as also in the neighbourhood
of Kaschau in Hungary'; and it seems probable that, in most
in several localities.

instances,

these fossils will

prove to pertain to the remarkable

species under consideration.

November
Dr.

St.

18, 1890.

George Mivart, F.R.S.,

in the Chair.

Mr. F. Menteith Ogilvie, F.Z.S., exhibited a specimen of the Redbreasted Flycatcher (Muscicapa parva), and made the following
remarks
I have thought
;

this

specimen might be of

exhibited, partly on account of its

sufficient interest to

be

rarity as a British bird, partly

because there seem to be a few errors in the descriptions of this Flycatcher in the latest ornithological text-books.
In the 4th ed. of
Yarrell the tail is said to consist of 10 feathers, in place of 12
and
Mr. Saunders, in his lately published Manual, while he describes
the tail as of 12 feathers, states that they all have conspicuous white
bases except the central j^^ii^, which are black.
In this specimen
the four outer feathers on either side have more or less white on
their basal halves, but the four central feathers are black.
In length
this specimen measured 5g inches, in place of 4^ in his description ;
the legs were black, aud the irides so dark a brown as to appear
black at first sight.
This bird I shot on the beach at Cley-next-the-Sea, Norfolk,
Sept. 13th, 1890, during a week's visit to that place with a view to
watching the autumn migration.
I flushed it twice from the ' scrub ° before I was able to secure
it, following it for about five minutes.
It uttered no note during
this time.
Its flight was peaceful and buoyant and always at some
height from the ground, differing in this from the other birds I saw
in the scrub, chiefly Warblers
which flew very low and were flushed
;

'

'',

with some difficulty from their hiding-places.
The weather during the week was very fine with hot sun, and
light wind mostly from the west and north-west.
On the loth,
H. Grotrian,

Zeitschr. deutseh. geol. Ges. vol. sxxii. (1880), p. 751.
Nehring, ibid. p. 473.
^
Nehring, ibid. p. 475.
'
Nehring, Hid. p. 488.
«
Nehring, Berl. Zeitschr. f. Ethnologie, 1881, pp. 103, 106.
* As the sea-blite {Sueeda fruticosa) is called, which covers the beach atCley
and Blakeney.
'

^

A.
A.
A.
A.

"

Willow-Wtens,

Chiffchaffk.
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going round to south in

the afternoon.

The

following description was taken a few hours after death.
naturalist, dissected the
bird b-^fore me, and I am also indebted to him for verifying my
description and measurements.

Mr. T. E. Gunn, the well-known Norwich

Red-breasted Flycatcher.
Wei(/ht 4-3 drs.
Length 5g inches
tibia

j^

;

$

(?

2nd

year), Sept. loth, 1890.

wing 2|^ inches

;

;

tail

1|-

inches.

[Beak f

;

tarsus |-J.]

Mandibles, upper dark

horn-colour;

lower the

same, getting

lighter towards the base.

Iiides blackish brown.
The irides were far darker than the artiones which have been used
in fact, they were so dark that I
thought at first the iris was absolutely black.
ficial

:

Leys and toes black.
Cheeks ashy brown crown, nape, back, and wing-coverts mousecolour. Primaries and secondaries a shade darker, with slii^htly paler
;

margins.

Chia, throat, Ax\i flanks warmbiiff, a faint transverse line
Belli/ and under tail-couerts white,
the latter faintly tinged with buff.
Upper tnil-coverts mouse-colour
above, lower feathers black tipped witli wood-brown.

between throat and upper breast.

Tad

12 featiiers.
Basal portion of four outer feathers on either
white (except part of outer web of outer feather and inner
web of fourth feather, which are nearly black), four central feathers
(and apical portion of other feathers) dark brown or black.
By dissection $ ovary large and well-defined (no ova visible on
examination with a lens).
Crop empty. Stomach containing large
quantity of insect remains*.
No doubt many of the ornithologists present will be able to give
an authoritative opinion as to the age of this specimen.
Itseems probable to me that it is at least a second year's bird there
does not seem to be any very evident traces of immaturity about
the feathers, and the size and appearance of the ovary rather support
side

;

;

this view.

Prof. F. Jeffrey Bell, F.Z.S., exhibited a specimen of Holothuria
and made the following remarks thereon : The Holothurian

—

nigra,

now exhibited

an example of the Cotton-Spinner (^Holothuria
nigra), taken this summer off the west coast of Ireland, and has
been sent to me for determination by Prof. Herdman. Its interest
lies chiefly in the fact that it has been caught in i^s own toils, for,
as will be seen, it is a good deal covered with " cotton."
is

Mr. Boulenger

exhibited the skull of a large specimen of a Sea-

[These were very kindly examined for me by Mr. James Edwards, F.E.S.,
of Norwich, and proved to consist mainly of earwigs there were also fragments
of two species of ground-beetles (D'/sohiritis glo^osus, Dickirotrkhus obsoletus)
^

;

and of a homopterous

insect {Acocephaliis nervoms).']

ON A SKULL OF DISTIRA CYANOCINCTA.
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Snake, Distira cyanocincta, from Ceylon, belonging to the Museum
of the College of Surgeons, showing grooves not only upon all the
maxillary teeth, as normal in that genus of Sea-Snakes, but also upon
the mandibular teeth. The groove on the latter teeth, although very
shallow, was yet perfectly distinct when viewed under an ordinary
lens
it ran along the antero-outer side of the tooth.
This appeared
to be the first notice of grooved mandibular teeth in a Snake
but
the presence of a groove on the po>iterior maxillary teeth had been
several times recorded in Sea-Siiakes, for the first time by Thomas
Smith, Phil. Trans, cviii. 1818, p. 472, who had remarked:
"In
this Serpent {Hydrus), as in many others nearly allied to it (les
vdres
of M. Cuvier), there are simple teeth ou the same bone which supThese teeth so much resemble the faugs,
ports the poisonous fangs.
that it requires a very close investigation to distinguish between them ;
and this arises from the simple tooth having not only a longitudinal
furrow exactly resembling the edges of the slit of the poisonous fang,
but also a very visible cavity at the base, where the foramen occurs
in the others
and I have even found a fine tube in a tooth of this
sort ; it was, however, confined to the parietes, and did not affect
the cavity of the tooth."
Mr. Boulenger also exhibited three skulls of the Green Turtle
(Chflone mydas), likewise from the Museum of the College of
Surgeons.
In one of these the prae- and postfrontal bones were in
contact, excluding the frontal from the periphery of the orbit; in
another, the frontal separated the prsefrontal from the postfrontal
whilst in the third, tlie former disposition was shown on the right
side and the latter on the left.
Attention was drawn to the
variability of this character, because it had recently been proposed
to make use of it for diagnosing the genera of Turtles, the genus
C'helorte, to which the Green Turtle belongs, being described by
Baur (Am. Nat. 1890, p. 486) as having the " Orbit formed by
;

;

—

H

;

prefrontal,

frontal,

postfionto-orbital, jugal,

further observed that the

same

variability

It was
though not so

maxillary."

occurs,

frequently, in the genus Thalassochehjs.
The skull of a half-grown
Loggerhead from Ceylon, preserved in the British Museum, had
the frontal bone excluded from the orbital periphery on the right
side and not on the left. That specimen had, bes^ides, the maxillaries

separated by the vomer, instead of the maxillary suture commonly
found in Thalassochehjs ; a skull of Loggerhead in the College of
Surgeons was, in this respect, intermediate between the two extremes,
the praemaxillo-maxillary and niaxillo-vomerine sutures forming an

X-shaped

intersection.

Mr. G. A. Boulenger, F.Z.S., read a paper upon the Reptiles
and Batrachians of Barbary (Morocco, Algeria, Tunisia), based
chiefly upon the notes and
collections made in 1880-84 by
M. Fernand Lataste.
This paper will be printed entire in the Society's Transactions.'
'

o
en
oo
CO

I

—

t

CO

o
H
<
J
<

p.

Z.S

.

1890

.

PI

.

LII.

Mir.l^m Bros imp

Feter Smit del et litK.

.

ALI.IGATOR. SINENSIS.

CIS-

ON THE CHINESE ALLIGATOR.

1890.]

The

following papers were read

Remarks on

1.

By

tlie

619

:

Cliinese Alligator.

G. A. BoULENGER.

[Eeceived October 7, 1890.]

(Plates LT.

&

LII.)

Altliougli the first intimation of the existence of a Crocodilian in
the Yang-tze-kiang ap[)eared in these Proceediaigs in 1870', it was not
until nine years later that M. Fauvel, a French gentleman in the service
of the Chinese Customs, made us acquainted with the animal, which
surprisingly proved to helong to the American genus Alligator.
In
his excellent paper" M. Fauvel not only gave a very satisfactory
description of the new Alligator, for which he proposed the name of
A. sinensis, but dwelt at great length with the former records of it

A stuffed specimen was forwarded by M.
Chinese literature.
Fauvel to the Paris Museum, where I had the pleasure of examining
it in 1880; two others, kept for some time alive by the German
Consul von MiJllendorff, were after their death transmitted to the
Eerlin Museum, as we are informed by Boettger ^
It was not until
last year that two specimens, obtained at Kiu Kiang by Mr. Styan,
were received in this country, one of which was retained for the

in

Museum.
The Society has now the advantage of exhibiting two living specimens in its Menagerie'', presented by Mr. D. C. Janson of Shanghai,
on August 26th. Upon these and the stuffed specimen in the
British Museum, I propose to offer some remarks, accompanied by
British

a figure of the animal.
The Chinese Alligator belongs to the genus Alligator in the restricted sense
its nearest ally is the North-American A. mississippiensis, which differs from the Central and South-American forms
(^Caiman) chiefly in the presence of a bony septum dividing the
commonly single nasal aperture.
However, the Chinese S()ecies
approaches the Caimans in the greater development of the bony
plate in tlie upper eyelid and in the presence of ossifications in the
These ossifications, however, are wide apart, neither
ventral shields.
juxtaposed nor imbricate on an}^ portion of the ventral region.
Among the characters hitherto given as diagnostic of A. sinensis,
two prove not to be constant
1. The three pairs of nuchal scutes may be reduced to two, as
shown by the larger specimen in the Society's Menagerie; the other
specimen has an additional fifth scute on the right side, but it is small.
The three pairs are all present in the British-Museum specimen.
;

:

1

2

Swinhoe, P. Z. S. 1870, p. 410.
A. A. Fauvel, " Alligators in China," Journ. N. China Br. As. Soc. (2)

1879, pp. l-3(), figs.
O. Boettger, Ber. Offenb. Ver. Nat. 188S, p. 112.
* I hear from my friend Dr. Boet.tger that two specimens Lave just been
received by the Zoological Gardens of Irankfort-on-the-Main.
xiii.
^
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larger specimen in the Menagerie has as

[NoV.

many as

in the fifth transverse dorsal row, instead of six, which

number

is

18,

eight scutes

the highest

specimens known. Except in trivial points the
three specimens otherwise agree with Fauvel's description.
In the following enumeration, I designate by a the larger specimen in the Zoological Gardens, by h the smaller, by c the specimen
in all other

Museum

in the British

:

a.

Number

of teeth

J-J

Transverse rows of dorsal scutes
Caudal whorls

b.

c.

i|

\1

17

18

17

33

37

37

Specimen h is blackish above, speckled or vermiculated with
yellowish on the head and nape, and on the cross bands on the body,
limbs, and base of tail.
Iris dark, bronzy, vermiculated with black.
Specimen a is nearly uniform black, with mere traces, here and there,
of light vermiculations.

EXPLANATION OF THE PLATES.
Plate LL
The smaller specimen

in the Society's Gardens,

(6) of Alligator sinensis

from

life,

reduced about

i.

Plate LII.

Head and nape

of the specimen

(c) in

the British

Museum, about

|

of nat.

size.

On some new Species and two new Genera of Araneidea.
By the Rev. O. P. Cambridge, M.A., F.R.S., C.M.Z.S., &c.

3.

[Eeceived October 23, 1890.]

(Plate LIII.)

A

small collection of Spiders placed in my hands by Mr. Frederick
Taylor, of Rainhill, Lancashire, most of them collected in South Africa
by the Rev. Nendick Abraham, contains examples of several species
of much interest. Four of them appear to me to be undescribed, and
on one I have ventured to found a new genus {Platyoides) in the family
Drassidae.
Together with the above, Mr. Taylor sent me a Spider
from New Zealand, which is, I think, without much doubt, Migas
paradoxus, L. Koch.
trapdoor nest of this Spider accompanied the
specimen ; it was found attached to the roots of fern, i. e., I conclude,
to the base of the stem, among the loose soil around it. Spiders of the
Trapdoor group, as a rule, have the extremities of the falces on the
upper side armed with a group of strong spines or teeth ; these are
used in the excavation of the cylindrical holes in which the nests are
formed, and are well adapted, and probably necessary, for this work.
In the genus Migas, however, the falces are not so armed, and hence
the type, M. paradoxus, received its specific name from Dr. L. Koch.
The nest now figured is new to science, and its being formed in a
situation where excavation in the solid earth is not required somewhat

A

P

O.PCambnage
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confirms the interpretation above implied from the absence of the
spines on the falces.
This, however, cannot be taken as conclusive,
inasmuch as in the genus Moggridgea, Cambr., there is a similar
absence of spines on the falces, while in an allied genus {Dendricon,
Cambr.) they are present ; but the known Spiders of each of these
two genera form their trapdoor nests in similar situations, i. e. in the
interstices of the rough bark of trees.
I am also glad to be able to
give a figure and description, in the present paper, of JDendricon
rastratum, Cambr., a genus and species characterized and described
some time since (P. Z. S. 1889, p. 250) from a few dried fragments
The
of the Spider, which had been crushed to pieces in transit.
perfect specimen, now in the British Museum, bears out the generic
distinction accorded to the fragments mentioned.
Another very
remarkable Theraphosid described below was received from India,
from Dr. Walsh (of the General Hospital, Calcutta). It possesses
only two spinners, and consequently needs not only a new genus,
but a new subfamily for its reception.
Along with the above-mentioned species is also described a fine
Spider, nearly allied to the very remarkable Robsonia marina, Hector,
which last lives in holes of the rocks in tlie sea below high-water
mark, in New Zealand. I received no information as to the habits
of the present Spider, but should imagine them to be like those of
Dr. Hector's species.
Among Mr. Abraham's S.-African Spiders
were several adult specimens of, Stegodyphus gregarius, Cambr.,
of which the large nest, numerously inhabited by Spiders of all
ages, some time ago in the Society's Gardens ', came from the
same quarter of the globe. Mr. Abraham, however, says that the
nest of this Spider sometimes attains the enormous dimensions of
twelve feet.

Fam.

Theraphosid iE.

Subfam. Diplothelid^.

DiPLOTHELE,

(Spinners 2.)

gen. nov.

Characters of the Genus.

Cephalothorax oval, rather truncated in front.
in size, placed on a distinct protuberance,
forming a square ; the fore laterals and hind laterals occupy the

Eyes very unequal

four corners of the square, and are placed obliquely, cutting off the
angles ; the fore and hind centrals form a transverse quadrangle
within the square, nearest the hinder part.
Legs rather strong, moderately long, 4, 1, 2, 3, but not differing
greatly in length ; furnished with hairs and bristles only, a few of
the latter beneath the tibiae and metatarsi of the third and fourth
pairs being of a spinous character ; the tarsi of the first two pairs
terminate with a strong compact elaw-tuft, pointed in front ; the
terminal claws appeared to be two, curved, but not strong, and
The claw-tuft
without, so far as could be seen, any denticulatiou.

on the two hinder pairs
^

Proc. Zool.

is

less

compact, not pointed, and more

Presented by Lord Walsingham.

Soc— 1890,

No. XLII.
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Each tarsus has a not very dense scopula beneath it,
least dense on those of the third and fourth pairs.
Falces strong, projecting, and armed with some strong, curved
divided.

claws at the fore extremity, just in front of the base of the fang.
the inner corner of the anterior
Maxillce cylindrical, divergent
extremity very sHghtly prominent.
Labium short, slightly hollow-truncate at the apex, which is but
;

little less

wide than

Sternum

tlie

base.

oval, rather broadest behind.

Spinners two only
and upturned.

;

moderate in length and strength, two-jointed,

DiPLOTHELE wALSHi,

sp. u.

(Plate

XLIII.

Length of an immature female, rather over 4

fig. 1.)

lines.

colour of the cephalothorax and/a?ce« is pale yellow-brown,
the normal converging indentations marked by darker lines ; the
thoracic indentation is moderate in depth, curved, the convexity of
the curve directed backwards the surface is furnished with hairs and
The profile line of the caput is slightly curved
slender bristles.
behind the ocular protuberance, but runs off pretty evenly and
The posterior side of the ocular
to the hinder margin.
gradually
&
rather less so.
the
anterior
is
abrupt,
protuberance
The fore lateral eyes are largest of the eight, next are the fore centhese last are contiguous
trals, and the hind centrals are the smallest
to the hind laterals, and with them are of a shining white colour ; the

The

;

;

The latter are
fore laterals are pearly, the fore centrals dark grey.
placed on a largish black patch, the rest are more or less widely edged
The fore laterals are seated on the anterior
with a similar colour.
slope of the protuberance and look straight forward

;

between them

are a few strong black recurved bristles.
The legs (together with the^a^^i, which are leg-like and similarly

furnished) are of a yellow hue, as also are the maxillae, labium, and
sternum towards the hinder extremity of the upperside of the tarsus
of each of the first two pairs of legs and of the pal^ii is a group of
three or four black, clavate, or racquet-shaped hairs.
The falces are furnished with numerous hairs and strong bristles,
besides the rdteau of curved spines at their fore extremity on the
The fang is strong, curved, and of moderate length.
upperside.
The abdomen is oval, of a dull clay-yellow colour, marked on the
upper part and sides with broken transverse black fasciae of varied
width and clearness of definition, those on the anterior half being the
strongest and best defined ; it is clothed above with hairs and a few
;

slender bristles, underneath with hairs only.
The spinners are two only in number and two-jointed, unless the
small but distinct portion at the extremity, on which the spinnerets
(or spinning-tubes) are placed, be taken to form a third joint.

An immature female of this very interesting and remarkable Spider
was sent to me from Orissa, Calcutta, by Dr. Walsh (of the Calcutta
General Hospital). The possession of only two spinners differentiates
it from all others of the Therapliosidce known to me, and by this, as
well as by other important characters, such as the possession of spines
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no spiny armature on the legs,
the position of the eyes, and the form of the claw-tufts, it may be
readily distinguished.
nest accompanied the Spider, but was
unfortunately too much damaged to enable me to do more than to note
that it was a round cylindrical hole, lined with white silk and covered
with a hinged lid or door somewhat between the cork and wafer types
in character.
at the extremities of the falces, but

A

Genus Dendricon, Cambr. P.

Z. S. 1889, p. 250.

Pseudidiops, Simon, Ann. Soc. Eut. Fr. 1889, ser.
pp. 182, 215, pi. i. fig. 3.

6,

torn. ix.

In characterizing this genus {I. c. supra) the only materials available were a few fragments of the Spider, but as these comprised a
fore leg, a falx, the labium, and one of the maxillse, it appeared to

me

sufficient to establish the genus upon.
Subsequent examination
of a perfect specimen, as well as the characters given by M. Simon
c. supra), have justified this opinion.
A conjecture, however,
(J.,
hazarded as to the affinity of this genus to Moffgrid(/ea, Cambr.
(based on the character and position of its trapdoor nest and some
points of structures), is not borne out.
The position of the eyes, in
the perfect specimen which has since come under my notice, shows

that

it

is

more nearly aUied

doubt but that
from Cayenne.

it is

to Idiops, Perty.

There seems little
by M. Simon

identical with the Spider described

Dendricon rastratum, Cambr.
An adult female.
The cephalothorax and falces

(Plate LIII.

fig.

2.)

are of a pitchy black colour.

The abdomen

The

of a deep
vSpinners four;
purplish brown.
those of the inferior pair are
small and cylindrical, the superior ones short, two-jointed, upturned,
Tlie relative length
not visible when looked down at from above.
of the legs is 4, 1, 3, 2, or 4, 1, 2, 3.
The caput just at the occipital
legs rather paler, with an olive tinge.

is

strongly prominent.
are in two widely separated groups, two very near
together occupying a small prominence at the middle of the fore
extremity of the caput, the remaining six in a transverse oval figure
at some distance behind ; four of these six form a curved transverse line,

junction

The

is

eyes

the convexity of the curve directed backwards, and a little way in
front are the other two, being the largest of the eight, and separated
The two
(apparently) by rather less than a diameter's interval.
central eyes of the curved row are widely separated, and each is
about (or perhaps less than) a diameter's distance from the end eye

on

its side.

same time as the one above
out to be of a diflferent species,
though without further examination (which I am at present unable
In this specimen the
to make) I hesitate to describe it as distinct.
general hue was yellow-brown, the proportionate length and breadth
of the cephalothorax seemed slightly different, the eves were more
"42*
Another example, examined

described,

may

possibly

turn

at the
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grouped together and varied a little ia their relative position,
and the Spider itself was smaller. The above examples are in the
British Museum, and were kindly submitted to me by Mr. Pocock.
Two nests accompanied them, one of which was exactly like the one
the other was a little different,
described (P. Z. S. 1889, p. 250)
consistent with the identity
might
quite
be
though not more so than

closely

;

of their species.

Hah. Bahia.
Genus Migas, L. Koch.

MiGAS PARADOXUS, L.Koch, Arachn. Austr.

An
its

p. 467,

t.

xxxvi.

f. 1.

New Zealand was contained
me by Mr. F. Taylor, as well as one

adult female of this Spider from

in the collection submitted to

of

i.

trapdoor nests (Plate LIII.

fig.

3) found at the roots of fern.

was about an inch and a half in length, covered with particles of
soil and decayed vegetable matter, and protected by a thin wafer-lid
I do not believe that the nest of
attached by a weak silken hinge.
and its being found attached
before,
described
has
been
this Spider
to the roots of fern, where the Spider could obtain a suitable position
without itself excavating an independent hole in the soil, is quite in
It

accordance with the absence of those strong spines at the extremity
of the falces with which Spiders whose known habits are to excavate
their dwellings iu the hard soil are invariably furnished.

Family

Drassid^.

Platyoides, gen. nov.
Cephalothorax a little longer than broad, broadest behind, flattened
above, the caput and thorax being on the same level ; normal indentations distinct but not strong, except the thoracic indentation,

which is rather long and deep.
Eyes in two transverse, slightly curved rows, the convexity of which
is directed forwards, the anterior row shortest and close to the lower
margin of the clypeus small and not greatly differing in size the
hind centrals sligliitly smallest and wider apart, as well as forming a
Those of the lateral
longer line than those of the fore central pair.
The four centrals form a square
pairs seated on slight tubercles.
The hind centrals are
whose posterior side is longer than the rest.
much nearer to each other than each is to the hind lateral on its
side, and the same holds good, though in a less degree, in respect to
;

;

the fore central eyes.

Falces long, projecting, abruptly prominent above towards the
and thickly furnished with hairs on their inner sides.
The fang is long, sharp-pointed, and much curved.
Legs moderately loug, and not differing very greatly in length, 4,
The coxae and genuse are of rather unusual comparative
2, 1, 3.
length, especially the coxae of the fourth pair, which are double the
length of those of the first pair, while the genua of the second pair
base, divergent,

is
all

the longest and that of the third pair the shortest.
The tarsi are
very short, and terminate with two curved cla«s, each furnished
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with two small teeth near the middle on its inner side. The legs are
furnished with slender bristles and hairs only, many of which had
probably been rubbed off, no spines being visible.
Palpi slender, and similar to the legs in armature.
Maxillce long, moderately strong, and of very characteristic form,
rather inclined towards the labium, enlarged near the extremities,
where they are obliquely truncated from the outer side inwards, the
truncation thickly clothed with hairs
the palpi arising from about
halfway towards the extremity.
Labium slightly more than half the length of the maxillae, sides
parallel, rounded at the apex.
Sternum oval, rather broadest behind.
Abdomen oblong, rather flattened above, somewhat truncated
before, and obtusely pointed behind.
Spinners short, compact,
inferior pair rather longest and strongest, and placed immediately
beneath the hinder extremity of the abdomen.
;

Platyoides abrahami,

sp. n.

(Plate LIII.

fig. 4.)

Adult female, length (not including the falces) very nearly 6 lines.
colour of the cephalothorax and falces is a liver-coloured brown,
the normal grooves and indentations blackish.
The legs have the tarsi, metatarsi, tibise, and genuse of a rather
olive-brown, the remainder dull orange-yellow.
The palpi are olive-brown, as also are the maxillce and labium,

The

the last being darkest.

The sternum is dull orange, with a narrow reddish-brown margin.
The abdomen is thinly clothed with short hairs, and of an almost
uniform dull black above, paler along the middle of the upperside,

and with traces of transverse pale oblique lines just above the spinners,
but no distinct pattern visible, though this may have been owing to
the rather damaged condition of the type specimen
is of a uniform pale dull yellow-brown.

Hah.

;

the underside

S. Africa.

Genus Robsonia, Cambr.

Robsonia formidabilis,

sp. n.

(Plate LIII,

fig. 5.)

Adult male, length 4| to nearly 7

lines, to end of falces 7 to 9\
length of female, including the falces, 9| lines.
Cephalothorax, falces, labium, maxillce, and sternum rich liverLegs and palpi yellow-brown, tinged with reddish.
colour.

lines

;

Abdomen dull brown.
The cephalothorax is

slightly longer than the falces, of a broad-

oval form, truncated in front

the lateral marginal constriction at the
the caput and thorax are uniformly convex, with
caput is slight
very slightly marked normal indentations, and the surface is clothed,
but not densely, with rather short, light brownish fine hairs.
The falces are long, slightly shorter than the cephalothorax,
powerful, projecting, and curved, with strong teeth on their inner
sides, where they are also furnished with numerous hairs.
The fang
lies a little obliquely ; it is long and strong, and slightly curved.
;

;
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eyes are in the normal position, but those of the hind central
much nearer together than each is to the lateral eye on its
side in the same row, the interval being nearly double the extent of
that between the centrals.
The legs are moderate in length and strength, 1, 4, 2, 3, destitute
of spines, but pretty densely clothed with hairs, those beneath the
metatarsi and tarsi almost amounting to a scopula ; terminal claws
strong, those of the superior pair furnished with 6-7 small close-set

The

pair are

teeth towards their base.
The palpi are rather long, slender.

The radial joint is double the
length of the cubital, and has a bifid projection at its outer extremity,
the lower limb being longest and strongest. The digital joint is long
The palpal organs are simple, not very prominent, with
narrow-oval.
a slender reddish filiform spine round their margins on the outer side.
The abdomen is densely clothed with short pale brownish hairs.
Spinners normal.
The sexes resemble each other.
This fine Spider is nearly allied to Robsonia marina, Hector, a
New-Zealand species (P. Z. S. 1879, p. 687, pL lii. fig. 4),
resembling it closely in general form and structure but it may easily
be distinguished by its larger size, stouter form, much denser hairy
clothing, and (notably) by the total absence of spines on the legs,
and the relative position of the eyes, those of the posterior row in
B. marina being separated from each other by equal intervals, while
in the present species the interval between the central pair is nearly,
if not quite, double that between each and the lateral eye next to it.
I have no information respecting the habits of this Spider, but
from its near alliance to the New-Zealand species I should imagine
it to be semi-aquatic like that one.
;

Hab. Cape

of

Good Hope.
Fam. ERESiDiE.

Genus Stegodyphus, Sim.

Stegodyphus gregarius, Cambr.

P. Z. S. 1889, p. 42,

pi.

ii.

figs. 4, 5.

among those submitted
F. Taylor from S. Africa, and forwarded to him by

Several adult females of this Spider were
to

me by Mr.

the Rev. Nendick Abraham.
Nests of this species appear, from Mr.
Abraham's account, to attain a great size, sometimes as much as 12
feet in extent.
Their habits in nature, from Mr. Abraham's account,
seem to correspond very closely with those evidenced by them in
captivity in the Society's Gardens (see I. c. supra).

Fam. EpEiRiDiE.
Genus Argyroepeira.

Argyroepeira blanda,

sp. u.

Length of an immature female, 4

(Plate LIII.

fig.

6.)

lines.

This species is of the ordinary form. The whole of the fore part
(including the cephalothorav, legs, and fakes) yellow.
Legs rather
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The falces strong,
2, 4, 3, the spines few and slender.
and prominent at their base in front. The eyes are small,
seated on black spots
the four centrals form a small trapezoid a
little longer than broad ; the laterals not being greatly removed from
the centrals, seated on a small tubercle, and contiguous to each other.
The curve of the anterior row of eyes is the strongest, the curves, as
usual, opposed
i. e. that of the anterior row directed forwards, and
of the posterior backwards.
The sternum is black-brown, furnished at its fore part with long

short,

1,

vertical,

;

hairs.

The abdomen is large, oblong, slightly tapering to the spinners,
and projects over the thorax it is of a uniform closely reticulated
silvery hue above, excepting an irregular blackish patch close to a
low prominence on each side near the fore extremity there is also a
;

;

slender blackish longitudinal central line, emitting a fine black crossline in front, still finer oblique lines on each side of the hinder

and two black elongate patches at the posterior extremity, near
together and converging to the spinners. The sides of the abdomen,
the hinder part of which projects well over the spinners, are blackish,
obliquely streaked with silver ; the underside has a large central,
uniform, silver area, parallel on the sides, square before, and rounded
behind.
The spinners are encircled with four round silvery spots,
the anterior pair being the largest and widest apart.
This Spider, though much resembling some species from Ceylon
half,

and South America,
Hah. S. Africa.

is,

I think,

new

to science.

Genus Tetragnatha.

Tetragnatha TAYLORi,

sp. n.

(Plate LIII.

fig. 7.)

Adult female, length 5 lines. Length of the falces over 2 lines,
and exceeding in length that of the cephalothorax.
This Spider is of the ordinary T. extensa form, but the falces are
very divergent, and project more in the same plane with the cephaloThe fang is very long and strong,
thorax than in that species.
bicurvate, with a slight projecting point in the middle on the inner
side, and abruptly bent at the base close to its articulation with the
On each side of
falx, and has a small tooth there on the outer side.
that on the under
this articulation the falx has a strong sharp tooth
(and outer) side is much the strongest and close to the articulation.
The inner side of the falx is armed (next to the fang) with two strong
these are followed by two converging
teeth placed transversely
longitudinal closely-set rows of other teeth, which decrease in size
the inner row being the shortest, but
towards the base of the falx
;

;

;

its teeth

The
The

the strongest.

—

legs are long
1, 4, 2, 3 ; the spines few and slender.
eyes are placed in two transverse, almost concentric, curved
rows ; the interval between the laterals being nearly equal to that
which separates the central pairs.
The four central eyes form a
square whose anterior side is rather the shortest ; and those of the

hind central pair are slightly nearer together than each
The clypeus is vertical, and
hind lateral eye on its side.

is

to the

its

height
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equals half that of the facial space. The colour of the cephalothorax
is a deep blackish brown ; the ocular area, a lougitudinal central line
on the caput, and some converging streaks on the thorax yellow.

Looked at in profile, the caput is rather raised above the thorax.
The legs ?caA falces are yellow-brown the fang deep black-brown,
;

and towards the extremity red-brown.
The abdomen, in the only example examined, was of a uniform
blackish hue, but this probably arose from its imperfect state of
preservation.
It was large in front, tapering to an obtuse termination behind.

Hab.

S. Africa.

CcEROSTRis ALBiCEPS,

sp. u.

(Plate LIII.

fig. 8.)

Adult female, length 7| lines.
Cephalothorax short, broad, and of the characteristic form belonging to this genus.
The upper part of the caput is white, densely
clothed with shining white pubescence. Clypeus black, clothed with
short grey and brownish hairs ; thorax behind black, on the sides
bright and red, almost scarlet.
Eyes small. Four centrals, on a protuberance, form a trapezoid,
of which the posterior end is longest and the sides shortest.
Falces powerful, vertical, black, clothed with brownish hairs.
Legs not very long, strong, relative length 4, 1, 2, 3?, difficult to
decide owing to their damaged state.
Femora thinly clothed with
fine hairs, bright shining chestnut-red, with the anterior extremities
shining purple-black ; the rest thinly clothed with grey, white, and
brownish hairs and pubescence, black beneath the extremities of the
tibise, and irregularly annulated with black and white on the metatarsi

and

tarsi.

Abdomen large, somewhat round, with two very large long divergent
protuberances on the fore half of the upperside of a slightly tapering
form, and cleft into two parts, or bifid, at the extremities.
Slightly
in front of and between these is a small, sharp, conical hump, and
two smaller ones also in a transverse line wide apart, behind, towards
the spinners.
The colour of the abdomen is black-brown, clothed
with greyish and brownish pubescence, excepting a large subtriangular
patch at the fore extremity densely clothed with short shining white

Perhaps

may be some
example seen was dried, and
from injury and shrinking it was difficult to get more than a general
idea of its form, colours, and indument.
A fine and striking-looking species owing to the strong contrast of
hairs.

in

well-preserved examples there

distinct pattern visible, but the only

the colours of the cephalothorax.
It is nearly allied to C. coivani,
Butl., a Madagascar species (P. Z. S. 1882, p. 103, pi. vi. fig.
4),
but is a very much larger Spider, and I think distinct, though I
suspect that when the various African species of Ccxrostris come to

be collected in lengthened series from different localities, great
variations will be found to exist both in size and other specific
characters.
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LIII.

Diplothele walski, p. 622.
1 a, Spicier in profile, without legs
1 b, sternum and labium
1 c,
eyes from above and behind
1 d, extremity of falx ; 1 e, tarsus of leg
of 1st pair ; 1 /, hinder part of abdomen, and spinners in profile 1 ff,
ditto from below
1 h, one of the maxillje.
Dendricon rastratum, p. 623.
2 a, cephalothorax in profile, without legs ; 2 b, eyes from above and
behind; 2 c, spinners from below.
Migas paradoxus, p. 624. Nest.
Platyoides abrahanii, p. 025.
4 «, underside, showing maxillw, labium, and sternum; 46, eyes
from above and behind 4 c, Spider in profile, without legs ; 4 d,
extremity of tarsus of 3rd pair of legs 4 e, spimiers from below ; 4/,
genital aperture; 4y, lengths of the four legs.
Bobsonia formidabiUs, p. 625.
5 a, eyes from above and behind ; 5 h. Spider in profile, without legs
5 c, right palpus from outer side 5 d, lengths of two examples.
Argyroepcira b/anda, p. 627. Abdomen, upperside.
6 a, ditto in profile.
Ictragnatha taylori, p. 627. One of the falces.
Coergstris albkeps, p. 628.
;

;

;

;

;

2.

3.
4.

;

;

5.

;

6.

7.
8.

3.

On some Upper

Cretaceous Fishes of the Family o£

By
Museum

AspidorhynchidcB.

A. Smith Woodward, F.Z.S.

of the British

(Natural History).

[Eeceived November

(Plates

LIV.

&

4,

1890.]

LV.)

xlmong the fishes met with in Upper Cretaceous rocks, there are
very few representatives of the " ganoid " types so characteristic of
Solitary survivors, however, do occur
earlier Mesozoic formations.
in almost every fish-fauna of late Cretaceous date hitherto discovered
and conspicuous among these are members of the remarkably speciIt is of much interest to comalized family of Aspidorhynchidse.
pare the latest species of such a family with those by which it, was
represented at earlier periods ; and a large series of specimens in the
British Museum now enables this comparison to be made in a more
number of
satisfactory manner than has hitherto been possible.
undescribed fossils from the Upper Cretaceous of Brazil are referable
to the genus Belonostomus, and reveal most of the principal external
characters of the species they represent; while some fine examples
of another genus, as yet imperfectly described and inaccurately determined, prove the occurrence of an allied, though more specialized,
fish in the corresponding formation of Mount Lebanon, Syria,
;

A

Genus Belonostomus.
[L. Agassiz, Poiss. Foss. vol.

Belonostomus comptoni.

ii.

pt.

ii.

1844,

(Plate LIV., Plate

p. 140.]

LV.

1841. Aspidorhynchus comptoni, L. Agassiz, Edinb.
Journ. vol. xxx. p. 83.

figs.

New

1-10.)
Phil.
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1844. Aspidorhynchus eomptoni, L. Agassiz,
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Comptes Rendus,

vol. xviii. p. 1009.

The horizon from which the Brazilian fossils were obtained has
long been well known.
The fish-fauna was briefly noticed by
Agassiz so long ago as 1841 and 1844 {loc. cit.), and Prof. Cope
described one of the genera in 1871 \ while the present writer treated
another genus at still greater length in the 'Proceedings' of this
Society, June 23rd, 1887".
As in the case of Rhacolepis, already
described, the examples oi Belonostomus occur in nodules in a beautiful state of preservation, though, on account of the form of the
fish, the specimens are always incomplete.
As a rule, the long body
is bent upon itself at about the middle point, the tail thus lying in
close proximity to the head (Plate LIV.)
and in no instance is the
slender elongated snout completely preserved.
Several typical portions of the fish are shoAvn in the accompanying drawings (Plates LIV.,
LV.), and the Brit. Mus. register-numbers of some of the more important specimens are placed in brackets after the various descriptions
of anatomical characters which they specially demonstrate.
All
measurements are given in decimal fractions of the metre.
General Form.
Owing to the death-contortion, it is not readily
possible to estimate the precise proportions of the fish under consideration.
The trunk, however, must have sometimes attained a total
length of not less than O'.oo
and the maximum depth of such an
individual, shortly behind the pectoral arch, would be about 0-08.
The total length of the head and opercular apparatus of a fish of this
size would probably not exceed 0*24.
As usual in the genus, the
head and trunk are much laterally compressed, and the fins are
;

—

;

relatively small.

Head and

—

The long, narrow cranial roof is
and beautifully ornamented with close, thick,
vermiculating rugae of ganoine, which have numerous short branches,
and are chiefly disposed in a longitudinal direction upon the rostral
region (no. 15495 a).
Behind the parietals, a pair of large supratemporal plates continues the roof backwards as far as the hinder
extremity of the upper border of the operculum (no. P. 975 b).
In
advance of the frontals, the snout tapers rapidly into a very slender
rostrum, of which the base is shown from above in Plate LY. fig. 1.
Seen in profile (no. P. 3810), the much elongated frontal and rostral region inclines gradually downwards from the short parietal
region, which continues the dorsal plane of the trunk
and the narrow, well-developed parasphenoid bone is parallel with the parietal
roof.
There are extensive ossifications in the otic region, but no
interorbital septum occurs.
A remarkable pair of large longitudinal
tubular ossifications is also shown in transverse sections of the rostrum
Opercular Apparatus.

flattened in the middle

;

(Plate

LV.

fig. 2),

these structures extending almost or quite as far

backwards as the orbital space. They are probably ethmoidal in
character, and destined for the protection of the elongate pedicles
of the olfactory lobes.
^

Anccdofocion, E.

The bones

of the

mandibular, suspensorium

D. Cope, Proc. Amer. Phil. Soc.

vol. xii. (1871),

(Founded upon the imdescribed Cladoc-vclus gardneri, Agass.)
Bhacolcpis, Smith Woodward, P. Z. S. 1887, pp. 535-542,
=*

p. 53.

pis. xlvi., xhii.
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and pterygo-quadrate arch are relatively large and expanded laminse,
of which the hyomandihular (Plate LY. fig. 3) is the only element
well displayed in the fossils underconsideration. The truncated upper
extremity of this bone is less than half as broad as its inferior
expansion, and a few irregular ridges radiate from the middle of its
upper moiety, opposite the point at which the short and stout process
(jo.) for articulation with the operculum occurs.
The entopterygoid
is a long, narrow, lenticular bone, adjoining the upper margin of the
short metapterygoid and large ectopterygoid elements (no. P. 3810).
There is no definite information concerning the mandibular and
maxillary bones, and the only teeth to be observed are very minute
slender conical cusps, which seem to have been arranged in clustered
series upon a hinder bone of the upper jaw and the splenial (uos.
28616 and P. 975 b). Round the eye some very small membrane
bones represent a discontinuous or rudimentary circumorbital ring
(Plate LIV. fig. 1, CO.) and two trapezoidal elements of a large suborbital series (s.o.) cover the whole of the space between the circumorbitals and the preoperculum, while a third irregularly triangular
bone adjoins these below. The preoperculum ('p.op.') is of very
large size, triangular in shape, terminating in a pointed upper extremity almost at the antero-superior angle of the operculum, and gradually expanding downwards and forwards, finally bounded by a long,
straight or gently curved inferior margin, well beiow the level of the
suborbital ring
the maximum depth of the bone equals somewhat
less than twice the length of this margin.
The operculum (op.) is
also very large, slightly deeper than its maximum breadth, and nearly
flat, though bent inwards above.
It is irregularly quadrate in shape,
and the postero-superior angle is obliquely truncated, so that its
upper border is scarcely two-thirds as long as the lower border. The
suboperculum (s.op.) is comparatively small, long and narrow, deepest and truncated in front, and its inferior margin gradually curving
upwards to a posterior apex. All the suborbital and opercular bones
are ornamented with thick vermiculatiug rugae of ganoine with short
branches, as shown in the illustration (Plate LV. fig. 4) taken fi-om
the operculum, the arrangement on this bone and on the expanded
inferior portion of the suboperculum being more or less concentric
;

;

with the borders.
Axial Skeleton of Trunk. Well ossified vertebrae occur throughout both the abdominal and caudal regions.
The centra (Plate LV.
fig. 5) are in the form of stout double-cones, but they are always perforated by a small thread of persistent notochord.
The pedicles of
the arches seem to be fused with the centra
and the firmly united
neural and hsemal spines are very slender, except the hsemals at the
base of the caudal fin, which are much expanded distally (no.
Ribs have not been observed.
P. 975 d).
Appendicular Skeleton. The fins are relatively small, and, so far
as known, agree precisely with those of the typical Jurassic Belonostomus.
The rays are stout, laterally compressed, and unarticulated
for a short space from their insertion, but soon become distantly jointed
and branched. The more robust portions of the rays are also often
The pectoral fin (Plate LIV. fig. 1,
coated with smooth ganoine.

—

;

—
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clearly exhibit the characters
elements are attached to a long,
slender, gently arched clavicle, externally marked with delicate, irregular longitudinal striations and there is a large supraclaTicle above
this, adjoining the truncated angle of the operculum (s.cL), broad
above, tapering below, and transversely marked with numerous, closely
arranged coarse rounded rugae of ganoine. The dorsal and anal
fins are precisely opposed, not far from the caudal extremity, as
shown in Plate LV. fig. 9, and the lobes of the deeply forked caudal
fin (Plate LV. fig. 10) seem to be obtusely pointed, with a convex posterior-inner border, of which the subdivisions of the branched rays
There are indications of
are extremely numerous and delicate.
minute fulcra on each of the median fins.
Squamation.
The squamation is continuous, and all the scales are
They are slightly
thick and bony with a superficial layer of ganoine.
imbricating, and the posterior border is either smooth or feebly
Except quite at the extremity of the tail, the greater part
crimped.
of the flank is covered by a single very deep longitudinal series of scales,
along the upper part of which extends the lateral line, as indicated by
In
the row of short transverse ridges by which its course is marked.
the anterior part of the trunk, one of these scales is between five and six
tim es as deep as broad, abruptly tr unrated below, but somewhat tapering
and slightly reflexed forwards above the position of the lateralline. On
the inner face of the scale there is a vertical median ridge, terminating
above in a feeble articular peg, and excavated below by a small socket.
Into the latter fits the upper articular peg of another scale, two and
a half times as deep as broad, which is slightly overlapped by the
principal flank-scale, and is similarly strengthened by a prominent
The ventral margin is completed by three or four
ridge within.
small scales, one above the other, as broad as those above, but having
an extremely short vertical measurement. There are no indications
of ventral ridge-scales. At the upper end of each principal flank-scale
there occurs a rhomboidal scale scarcely twice as deep as broad, having
a slight oblique ridge about its middle (Plate LIV., Plate LV. figs.
7, 8). Another nearly similar but less deep scale adjoins the anteriorly
and a small azygous ridge-scale
directed upper border of the latter
(Plate LV. fig. 8, r.), irregularly sexangular, narrower in front than behind, completes the vertical series above. The writer has not observed
any peg-and-socket articulation in these upper scales, and it is probTowards the caudal region
able that their borders simply overlap.
(Plate LV. figs. 9, 10) the depth of the principal flank-scales becomes
relatively less, while the very narrow ventral scales are more nearly
equilateral ; at the extremity of the tail, indeed, all the scales are
diamond-shaped and of nearly uniform dimensions. The scale ornament varies considerably in different individuals and upon different
parts of the body, but it is essentially similar to that of the external
head and opercular bones already described, though perhaps less
prominent.
In small (probably young) specimens, both the bones
and scales are very feebly ornamented, but in fully grown individuals
the rugose ganoine is always conspicuous.
Each scale of the two
Its supporting

just described.

;

—
,

;
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deep series of the flank is characterized in the abdominal and anterior
caudal region bj a prominent mesial vertical ridge, nearly corresponding in position to the internal keel ; and the chief ornament consists
of irregular, thick, transverse rugae, which not only impart to the
ridge a nodular appearance, but also frequently pass into a series of
The dorsal and ventral
feeble crenulations at the hinder border.
scales are similarly rugose, but more finely marked ; and in the
caudal region, too, there is a diminution in the prominence of the
ornament.
Generic Determination.
As already remarked, the species now
described was briefly noticed by Agassiz under the name of Aspidorhynchus comptoni. In 1841, as at the present time, the jaws were
undiscovered, and the most conspicuous character separating Aspidorhynchus from Belonostomus was thus not available for reference.
Two features now made known, however, appear to suffice for the
generic determination of the fish with absolute certainty.
The suborbital ring is in direct contact with the preoperculum throughout
its length, there being no supplementary' cheek-plate, such as characterizes Aspidorhynchus ^ ; and only two series of flank-scales are
deepened one excessively so
while in Aspidorhynchus there are
invariably three such series, more nearly equal in their vertical
measurement". These being special characters oi Belonostomus, and
the Brazilian fish agreeing with the typical species of that genus
both in the arrangement and proportions of the fins and in the
development of the vertebral axis, there seems no reason to doubt the
generic determination here adopted.
The Brazilian Cretaceous fish is the
Specific Determination.
largest species of Belonostomus of which any definite account has
hitherto been published.
The fragmentary skull from the Cretaceous
of India, described under the name of Belonostomus (?) indicus ^,
will, if correctly determined, indicate even a slightly larger member
of the genus ; but the smoothness of the external bones readily separates this form from the highly-ornate species now under consideration.
The large English Cretaceous species * is also distinguished
from the Brazilian fish, among other points, by the feeble character
of its external ornamentation; and the small associated species ° is
too imperfectly known for satisfactory comparison.
The other
Cretaceous members of the genus, B. crassirostris ^ and B. lesind-

—

—

—

—

' O. M. Reis, " Ueber Belonostomus, Asjndorhyiichus,
und ihre Beziehungen
zum lebendea Lepidostcus," SB. k. bay. Akad. Wiss., math.-naturw. CI. 1887,

p. 173, pi.

ii. fig.

7.

B. Vetter, " Die Fische aus dem lithographisehen Scbiefer im Dresdener
Museum," Mitth. k. mineral. -geol. Mus. Dre.sden, pt. iy. 1881, p. 89.
^ Smith Woodward, "Description of a Fish-skull," Rec. Geol. Surv. India,
-

Yol. xsiii. (1890), p. 23.

Belonostomus

L. Agassiz, Poiss. Foss. vol. ii. pt. ii. (1843), p. 142,
F. Dixon, Greol. Sussex, p. 367, pi. xxxv.figs. 3, 3* ; Smith
Woodward, Quart. Journ. Geol. Soo. vol. xliv. p. 145, pi. vii. figs. 7-13.
= £. attenuatus, F. Dixon, Geol. Sussex
(1850), p. 368, pi. xxxv. figs. 4, 4*.
^ O. G. Costa, Paleont. Eegno Napoli, pt. ii. (1856), p. 33, pi. ii. figs. 1, 2
(including B. c/raciUs, Costa, ibid. p. o5, pi. ii. fig. 3).
'

pi. X7i. a. figs.

ciiictus,

10-13

;
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\ as also the typical species B. sphyrcenoides ', B. muensteri ^,
', and B. tenuirostris ^, from the Bavarian and French Lithokochi
B.
graphic Stone, are distinguished, among other characters, hy the much
more slender proportions of the trunk. The determination of the
Brazilian fossils as a hitherto undefined species is thus justified, and
we propose to adopt the specific name originally suggested by Agassiz,

ensis

terming the fish Belonostomus comptoni.
Formation and Locality. The species occurs in a bed of nodules
met with on the slopes of the Serra de Araripe, in the Province of
Ceara, North Brazil.
As remarked on a former occasion ", the
formation seems to be of late Cretaceous date.

—

Genus Apateopholis, novum.

Body much

compressed.
Head relatively large mandilength dentition consisting of conical
teeth, mostly small, sometimes obtuse, but a single series of large,
well-spaced laniaries occupying the anterior half of the mandible.
Preoperculum deep and triangular, with a long, robust, posteriorlylaterally

;

ble equalling the snout in

;

Vertebrae well ossified,
Dorsal fin at least as long as deep, in advance of
caudal
the anal fin, which is remote, elongated, and relatively low
fin deeply cleft.
a single
Scales very thin and feebly ornamented
series of deep scales occupying the greater part of the flank.
The tj'pe and only known species of this new genus has not
hitherto been satisfactorily described.
The original specimens, however, are preserved in the British Museum, and an opportunity is
thus afforded for contributing some additional notes.
directed spine at

and the

its

postero-inferior angle.

ribs robust.

;

;

Apateopholis laniatus.

(Plate

LV.

fig.

1 1

.)

1887. Rhinellus laniatus, J. Wf Davis, Trans. Roy. Dublin Soc.
iii. p. 612, pi. xxxvii. figs. 1, 7.
1888. Belonostomus laniatus, Smith Woodward, Rep. Brit. Assoc,
p. 678.

[2] vol.

The largest known specimen of this species would probably measure not less than 0"3 in length when complete.
The head is remarkably large, this with the opercular apparatus being not less than twothirds as long as the trunk.
total length
extremity.

;

The maximum depth

of the trunk
contained about eight times in the
and the caudal region tapers rapidly to its hinder

immediately behind the head

is

Head and Opercular Apparatus.
'

F. Bassani, Denkscbr.

p. 198, pi.

i.

fig.

k.

— The head (Plate LV.

Akad. Wiss., math.-naturw.

*
*.
8

Agassiz,
Agassiz,
Agassiz,

11)

is

CI. vol. xlv. (1882),

10.

^ L. Agassiz, Poiss. Foss. vol. ii. pt. ii.
(1843), p. 140,
Wagiier, Abb. k. bay. Akad., matb.-pbys. CI. vol. is. p. 690,
3

fig.

loc. cit. p.

141,

loc. cit. p.

143
143

loc. cit. p.

P. Z. S. 1887, p. 541.

pi.
;

;

xhii. a,

Wagner,
Wagner,

fig.

2

;

Wagner,

689.
p. 691.

loc. cit. p.
loc. cit.

pi. xlvii. fig.

loo. cit.

p. 689.
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extremely narrow and deep, the orbit {orb.) relatively large and
posteriorly situated, and the surrounding membrane bones well developed.
The jaws and facial bones seem to have been almost smooth,
the mandible only being marked by a longitudinal series of perforations
for a sensory canal ; but the cranial roof is ornamented with numerous tuberculations, which are also visible upon the stout preopercular
spine.
The preopevculum (p.op.) is comparatively robust, triangular in shape, tapering to a point above, and abruptly truncated
below; its postero-inferior spinous process (s.) exceeds in length the
maximum width of the bone, is sharply pointed, and distinctly appears to have been hollow.
The operculum (op.) and suboperculum
are comparatively thin, the former deeper than broad, and the latter
broad in proportion to its depth
the only ornament exhibited consists in a few feeble radiating lines upon the operculum.
The
branchiostegal rays (br.} are very delicate and apparently numerous.
Axial Skeleton of Trunk. The vertebrae are well ossified, apparently
simple double cones, somewhat longer than deep, and about forty in
number.
The neural and hcemal spines are firmly united to their
supporting arches, and the ribs in the abdominal region are very
robust.
There are also numerous short intermuscular bones, in their
crushed state transversely overlapping tlie arches of the axial
;

—

skeleton.

—

Appendicular Skeleton. The fin-rays are robust, and in all, except
fin, are undivided for a considerable space above their
insertion, though apparently articulated and bifurcating distally.
In
the caudal

the caudal fin the rays are closely articulated from a point close to
the base.
In the dorsal and anal fins each ray is borne by a separate
interspinous element, but the arrangement of the fin-supports in the
caudal is not distinctly shown.
The pelvic fins are relatively small
and remote, the space between these and the pectorals being three
times as great as that between the same fins and the anal.
The rays
of the latter, about seventeen in number, scarcely exceed those of the
pelvic fins in length, but the dorsal fin is relatively mucK elevated,
with not less than twenty stout rays, and is situated completely in
advance of the anal.
Squamation. The scales are only distinctly shown in part in the
type specimen, but it seems probable that they formed a continuous
covering.
They are all very thin, and their most conspicuous
markings are the concentric lines of growth, along which a feeble
ornament of fine rugse and tuberculations is developed.
single
series of deep narrow scales, at least half as deep as the trunk,
occupies the flank ; and above (probably also below) there are
smaller, more nearly equilateral scales, likewise of quadrangular
shape.

—

A

—

Formation and Locality. Upper Cretaceous (Upper Senonian)
Mount Lebanon, Syria.

Hake),

Evolution of the Aspidorhynchid^.
The Cretaceous

species assigned to Belonostomus are so closely
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members of the genus of late Jurassic age, that
be regarded as proving the persistence of this somewhat
specialieed type during a long period and over wide areas of the
That is a feature of some interest in the evolution of
earth's surfiice.
But if Apateopholis be correctly interpreted in the forethe group.
going description, this genus is still more noteworthy as presenting
probably the latest phase in the specialization of the family-type.
It would appear that in the Aspidorhynchidfe, as in most groups,
similar to the typical

may

they

the degeneration of the squamation is a character indicating high
degree in development, and it is quite possible that further researches
may prove some intimate connection between this family and the
problematical Hoplopleuridse, which are so characteristic of Upper
Cretaceous formations, and are generally considered to include at
least one genus {Prionolepis or Aspidopleurus) with a single series
It is further of
of deep flank-scales like those of Belonostomus.
interest to note that the development of a preopercular spine is a

unknown even in the most specialized of Phj sostomous
Apateopholis, in this respect, being paralleled only by some
of the highest Pliysoclysti.
With regard to the origin of the family, the typical genera,
Aspidorhynchus and Belonostomus, so far as knovpn, appear suddenly
in the Lower Oolites ' ; and no intermediate stages occur between
these rostrated forms and the more ordinary " ganoids" of earlier date.
feature hitherto
fishes

;

It is, however, worthy of note that, so low in the Mesozoic Series as
the Upper Trias, there are P7iolidophorus-s\m^ed fishes (Pholidopleurus) with scales and fins almost identical with those of Belonostomus, and further discoveries elucidating the osteology of these early
types will be awaited? with interest in connection with the problem

under consideration.

EXPLANATION OF THE PLATES.
Plate LIV.
Pig.

L

Belonostomus comptoni remains of head and trunk, coiled up in nodule.
Upper Cretaceous, Serra de Araripe, North Brazil, c.o., circumorpd., pectoral
bitals op., operculum orb., orbit -p.op., preoperculum
fin s.cl., supraelavicle s.c, suborbitals s.op., suboperculum. [47892.]
;

;

;

;

;

;

;

;

Plate LV.
Fig.

1.

2.
3.

4.

5.

G.

7.

Belonostomus comptoni svi^mov asr^wi oi vosiYum. Upper Cretaceous,
Serra de Araripe, Nortli Brazil. [15495 c]
Ditto transverse section of rostrum. Ibid. [15495 «.]
Ditto right byomandibular, outer aspect. Ibid, p., articular process
for operculum.
[15495 5.]
Ibid.
upper poi-tion of operculum, showing ornament.
Ditto
[15495 a.]
Ditto vertebral centra, (a) lateral aspect of caudals, (6) abdominal in
longitudinal section. Ibid.
[P. 975 <?.]
\

;

;

;

;

Ditto; inferior lateral scale, restored. Ibid.
Ditto dorso-lateral scale.
Ibid.
[P. 3809.]
;

A

Synopsis of the Fossil Fishes of the English
Smith Woodward, "
Oolites," Proc. Geol. Assoc, vol. xi. (1890), pp. 295, 290.
'
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Fig. 8. Ditto ; dorsal scales.
Ibid, r., series of ridge-scales.
Ibid.
9, 10. Ditto ; caudal region.
[47894, 47896.]
11. Apateopholis lanicctus

;

Upper

head, lateral aspect.

Mt. Lebanon,
br., branchiostegal rajs
orb., orbit
p.op., preoperculum with spine (.s).
[P. 48G9.]
;

All the specimens are preserved in the British
refer to the Eegister of the Geological Department.

natural
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1

Cretaceous, Hakel,
;

op.,

operculum

Museum, and the numbers
All the figures are of the

size.

On

the Heteromerous Coleoptera collected by Mr. W.
Bonny in the Aruwimi Valley. By G. C. Champion^
F.Z.S.
[Eeceived November 13, 1890.]

(Plate

The

following

is

a

list,

LVI.)

with descriptions of new species, of the

Heteromerous Coleoptera collected by Mr. Bouuy at the Yarabuya
It forms a continuation of tbe paper contributed by
Camp.
Mr. Bates {ante, pp. 479-492), and has been undertaken at his
request.
Seventeen species only, representing the families Tenebrionidae, Lagrhdse, and Meloidse, are contained in the collection ;
of this number seven are described as new, and one new genus is
added.
Mr. Bates's remarks {op. cit. p. 480) as to the similarity
of the fauna witli that of the Cameroons and Old Calabar apply
equally well to the Heteromera.
Family TENEBRiONiDiE.

Taraxides, Waterh.
Taraxides, C. O. Waterhouse, Ann. & Mag. Nat. Hist. 4th
xvii. pp. 288, 289 (1876).
Dischidus, Kolbe, Ent. Nachr. xii. p. 297 (1886).

ser.

Taraxides sinuatus.
Helops sinuatus, Fabr. Syst. Eleuth. i. p. 160
Beauv. Ins. Afr.
Amer. p. 139, t. 30 b. Bgg. 9, a, b.
Nyctobates confusus, Westw. P. Z. S. 1842, p. 118 ; Trans. Z. S.
iii. p. 221, t. 15. figg. 6, 7
Ann. & Mag. Nat. Hist. xi. p. 532 (1843).
Three examples of the dark form.
;

et

;

Taraxides gibbipennis,

sp. n.

(Plate

LVI.

fig.

1,

j

,)

subopaque, the elytra with a greenish-aeneous lustre.
Head finely and thickly punctured, strongly longitudinally carinate
on either side just within the eyes
antennae ( c? ) s'hort, not
reaching the base of the prothorax, joint 8 about as broad as long,
joints 9 and 10 transverse; prothorax transversely subquadrate,
slightly narrowed in front, bisinuate at the sides behind (the anterior
sinuation formed by an interruption of the sharp lateral carina), the
Proc. Zool.
1890, No. XLIII.
43
Black,

;

Soc—

;
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hind angles acutely rectangular, the base strongly bisinuate, the
surface finely, sparsely, and very distinctly punctured
elytra wider
than the prothorax, widest beyond the middle, very obliquely
narrowing behind, the apices a little produced, the lateral margin
grooved within from a little below the base to the apex, the disc
transversely depressed below the base, transversely convex or gibbous
beyond this, and flattened and somewhat abruptly declivous posteriorly, the surface finely striate-punctate, the punctures not very
closely placed and becoming finer towards the apex, the interstices
smooth and quite flat beneath almost smooth, the ventral segments
1-3 punctured and wrinkled in the middle
the anterior tibiae bent
inwards at the apex in the male.
Length 18, breadth 7^ millim. ( d-)
One male example. iVllied to T. sinuatiis (Fabr.), but easily
known from that species (and from T. moerens, Westw., also) by the
gibbous, aeneous elytra, the bisinuate lateral margins of the thorax,
and the shorter antennae. T. ceneij^ennis (Kolbe), from the Congo
valley, resembles T. gibbipennis in the colour and shape of the
elytra, but is described as having the thorax and elytra more
strongly punctured than in T. sinuatus, a definition certainly not
;

;

;

applicable to the present insect.

Taraxides pictus,
Subopaque, black

sp. n.

(Plate LVI.

fig. 2,

<S .)

the elytra each with a transverse flavous fascia
some distance before the middle, curving forwards as it approaches
the suture and narrowly extending along the side of it nearly to the
base and also narrowly extending forwards along the lateral margin
to the shoulder, and a shorter and narrower similarly-coloured
transverse fascia considerably beyond the middle, this latter at some
distance from the suture abruptly and obliquely branching off
anteriorly to about the centre of the disc (forming a large \^-shaped
mark) and posteriorly connected near the suture and along the
lateral margin with a large pale castaneous common apical patch,
these markings enclosing a large spot of the ground-colour on each
elytron.
Head broadlj' flattened between, and obliquely carinate on
either side near, the eyes, minutely punctured, the punctuation
becoming closer in front and sparser behind ; antennae ( cf ) black,
short, not nearly reaching the base of the prothorax, thickening
outwardly, joint 7 about as long as broad, joints 8-10 transverse,
9 and 10 strongly so, 11 about twice as long as 10; prothorax
transversely subquadrate, a little narrowed in front, very slightly
narrowed and sinuate at the sides behind, the hind angles acutely
rectangular, the base strongly bisinuate, the surface sparsely and
minutely punctured, more shallowly so towards the sides, the disc
with traces of an obsolete median groove behind ; elytra wider than
the prothorax, widest beyond the middle, very obliquely narrowing
behind, the apices a little produced, the lateral margin from the
base to the apex not grooved within, the disc transversely flattened
just below the base, the surface very finely and obsoletely striatepunctate, the punctures not continued to the apex and a little more
;
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the base, the interstices

smooth and quite flat beneath black, the ventral segments finely
and somewhat thickly punctured and longitudinally wrinkled along
;

the middle
legs pitchy black, the femora dark castaneous at the
extreme base the anterior femora thickened to beyond the middle,
and the anterior tibiae somewhat strongly curved inwards, in the
;

;

male.

Length 18, breadth 7| millim.
One example in Mr. Bonny's

(6

•)

a second, from Old
contained in the National Collection.
This species is
closely allied to T. simiatus (Fabr.), for a colour-variety of which it
might be taken at first sight, more especially as the latter varies in
the colour of the thorax.
It differs, however, from that insect not
only in colour, but in the broadly flattened interocular space of the
head, the much shorter antennae in the male (not longer than in the
female of T. simiatus, with the penultimate joints more transverse
and the apical joint relatively longer), the shorter legs, and the
more finely and much more obsoletely striate-punctate elytra, the
latter not grooved within the lateral margin (in T. sinuatus the
margin is accompanied by a groove which becomes deeper and more
distinct towards the apex).
The species is interesting from the fact
of there being a large Erotylid with similarly coloured elytra in the
same region in which Mr. Bonny's collection was made the peculiar
markings are very distinct and sharply defined, the allied forms,
Nyctobates bifusciatus, Quedenf., excepted, being all of very sombre

Calabar,

collection;

is

;

colours.

Chiroscelis, Lam.

Chiroscelis passaloides.
Chiroscelis passaloides,
f.

3

;

Arcana Ent.

Westw. Trans. Z.

p. 160,

ii.

t.

^7.

S.

iii.

p.

210,

t.

14.

4.

f.

Tiiree specimens.

Odontopus,

Silb.

Odontopus obsoletus.
Odontopus

obsoletus,

Thoms. Arch. Ent.

p. 90 (1858).
female specimen.
This nearly agrees with a male example
in Mr. F. Bates's collection, except that it has the punctuation of
the upper surface still more obsolete, the thorax being almost impunctate, and the elytra shallowly, finely, and sparsely punctate.
ii.

One

Pycnocerus, Westw.

Pycnocerus costatus.
Odontopus costatus,
Hist. Nat. Ins. Col.

Two

specimens.

ii.

Silb.

Rev. Ent.

i.

pt. 2, no.

4 (1833)

;

Casteln.

p. 213.

P. exaratus, Harold, seems

to

be a closely

allied species.
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Sterces, gen. nov.

Mentum

strongly transverse,

flat

;

labial

and maxillary palpi with

their last joint ovate, obliquely truncate at the apex (that of the

maxillary pair subtriaugular in S. violaceipennis) ; ligula largely
developed, triangularly raised in the middle between the point of
insertion of the labial palpi, deeply emarginate in the centre at the
apex ; mandibles feebly emarginate at the tip ; head short, feebly
emarginate in front, not deeply sunk into the prothorax, distinctly
narrowed behind the eyes, the autennary orbits not prominent, the
epistoma short, limited behind by a faintly impressed groove ; the
antennae
eyes rather convex, coarsely granulated, moderately large
the six
reaching
the
base
the
prothorax,
of
short, not or scarcel}'
outer joints broadly dilated and punctured, 6-10 transverse, 1 1 much
longer than 10, the five basal joints almost smooth ; prothorax as
long as broad, subquadrate, somewhat cylindrical, very acutely
;

at the sides, the base bisinuate and distinctly margined ;
scutellum subtriaugular ; elytra about one half broader than and
fully four times as long as the prothorax, parallel towards the base,
a little dilated at the middle, and obliquely converging behind, very
sharply margined at the sides (the margin deeply grooved within)
from the base nearly to the apex, the epipleurse reaching as far as the
apex of the fourth ventral segment and strongly sinuous posteriorly
prosternum abruptly declivous behind the anterior coxae and extending
as far as the base of the prothorax, a little raised at the apex ; mesosteruura triangularl}' excavate in front, ^-shaped ; intercoxal process
of the abdomen subtriangular ; legs short ; the femora not clavate ;
the tarsal joints (the apical one excepted) broad and compressed and
clothed beneath with a dense brush of spongy hairs (this clothing
being extended on to the apex of each of the tibiae), the penultimate
joint deeply excavate above, as broad as the preceding joint, and
slightly emarginate at the apex, the first joint of the posterior pair
about one third longer than the following joint ; tibial spurs
obsolete ; claws furnished with a long sharp tooth at the middle
within ; body elongate and somewhat cylindrical, metallic, glabrous.
This new genus is proposed for an interesting species belonging to
the group Cnodalonides ; a closely allied form, from Lagos \ also

margined

'

Sterces violaceipennis.

Less elongate than 8. rcsplendens the head not depressed in the middle bethe antemi£e shorter, joints G-10 shorter and much more
tween the eyes
strongly transverse; the prothorax more parallel at the sides behind, the hind
angles more rectangular, the transverse basal depression deeper, the disc not
canaliculate in front, the punctuation a little coarser (similar to that of the
head) the elytra relatively shorter, bright violaceous, coppery in certain lights,
the legs shorter
the femora and tibiae,
a little more deeply punctate-striate
except at the base and apex, reddish -testaceous, this colour occupying more of
the basal portion of the femora than in & resplendem ; the rest as in
;

;

;

;

S. rcsplendens.

Length 14, breadth Jrj mUlim.
Hab. Lagos {coll. F. Bates).
One example, apparently a male.

;
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to it.
The sharply margined subquadrate thorax, the
and excavate, broad penultimate joint of the tarsi, the sharply
toothed claws, the posteriorly narrowed head, and the elongate,
somewhat cylindrical shape distinguish Sterces from the other
known genera of Cnodalonides. The genus is perhaps best placed
between Camarimena and Acropteron.

belongs
dilated

Sterces resplendens,
labium

;

3

b,

sp. n.
(Plate LVI. figg. 3, c? ; 3
maxilla and maxillary palpus
3 c, anterior tarsus.)

Head and prothorax
lustre

;

a,

;

black, the latter with a slight violaceous
the elytra bright metallic green, this
;

the scutellum black

colour (in certain lights) changing to violaceous towards the suture
and along the lateral margins ; shining. Head somewhat flattened,

depressed in the middle between the eyes, finely, deeply, and rather
closely punctured, the epistoma smoother
antennae black, joints
6-10 broad, transverse, 6-8 suijtriangular, 11 about one half longer
than 10 ; prothorax as long as broad, subquadrate, narrowing a little
in front and slightly sinuate at the sides behind, the hind angles
acute and directed outwards, the disc broadly transversely depressed
in the middle before the base and obsoletely canaliculate in front,
the surface finely, irregularly, and rather sparsely punctured (the
punctuation finer than that of the head), a longitudinal space down
the middle impunctate ; scutellum smooth ; elytra very finely
punctate-striate, the interstices quite flat and with very minute
widely scattered punctures ; .beneath very shining, blackish-violaceous,
very sparsely and minutely punctured, the first three ventral segments also with very fine shallow longitudinal rugae legs black, the
femora broadly m.arked with reddish-testaceous beyond the middle
(the apex and base alone black), the tibiae and tarsi thickly, the
femora very sparsely, punctured, all the tibiae slightly dilated within
at the apex and somewhet curved, the femora glabrous.
Length 16^, breadth 5 niillim. ( c? .)
One example.
;

;

Nesioticus, Westw.

Nesioticus flavopicttjs.
Nesioticus flavopictus,
iii.

p. 227,

t.

15.

f.

13

;

Numerous examples.

(Plate

LVI.

fig. 4, var.)

Westw. P.

Z. S. 1842, p. 121
Thorns. Arch. Ent. ii, p. 92,

These

;

t.

Trans. Z. S.
3.

f.

1.

from the type in the shape of
of the elytra, and they form a

differ

the transverse flavous basal fascia

well-marked variety
the fascia extends inwards to a little nearer
the suture and usually has a short additional ramus extending forwards from its point of termination.
:

Strongylium, Kirby.

Strongylium ATROViOLACEtiM,

sp. n.

(Plate

LVI.

fig. 5.)

Elongate, parallel, opaque, bluish-black, the head in front and
the elytra obscure violaceous.
Head distinctly grooved between the

642

MR.

CHAMPION ON COLEOPTERA

G. C.

[NoV.

18,

thickly and finely punctured, the interocular space more
coarsely so in front but with a smooth space in the middle behind
the eyes moderately large, not prominent ; antennae ( $ ) blackishviolaceous, short, extending very little beyond the base of the
eyes,

;

prothorax, moderately stout, joint 3 twice as long as 2, 4 longer
than 3, triangular, 5 very much shorter than 4, 5-10 gradually
increasing in width, flattened, subtriangular, 10 transverse, 11 a
little narrower but not longer than
10; prothorax transversely
subquadrate, moderately convex, the sides almost straight, very
little narrowed in front, with a fine but complete lateral carina, the
anterior angles prominent but obtuse, the hind angles acute and
outwardly directed, the base and apex strongly margined, the surface
finely and thickly punctured, a very narrow space down the middle
(slightly impressed at the base) smooth ; scutellum very finely and
sparsely punctured ; elytra nearly one half broader than and fully
four times as long as the prothorax, parallel, exceedingly finely and
shallowly puuctate-striate from the base to the apex, the punctures
oblong in shape, the interstices smooth and perfectly flat, the
shoulders swollen and prominent ; beneath bronze-black, shining,
the propleuree, the sides of the meso- and metasternum, and the
metasternal episterna rather coarsely punctured, the ventral segments
sparsely, obsoletely punctured and aciculate (the fifth more coarsely
and more closely punctured) ; prosternum broad, transversely depressed before and behind the anterior coxae, and with the apex
produced behind but very little raised ; legs blackish-violaceous, the
femora reddish-testaceous from near the base to far beyond the
middle.

Length

18, breadth

5g millim. ( $ .)
This species is chiefly distinguished by its very
smooth elytra, prominent humeri, parallel shape, and dull violaceous
colour, the femora broadly marked with red.
It does not seem to
be at all closely allied to any of the described African members of

One example.

the genus.

Strongylium auronitens,

sp. n.

(Plate

LVI.

fig.

6.)

Elongate, parallel, of a bright metalhc golden-green colour, with
golden-cupreous reflections.
Head feebly longitudinally grooved
between the eyes, sparsely and somewhat coarsely punctured behind,

more

finely so in front
the eyes large and prominent antennae
moderately long, gradually thickening outwardly, joint 4 much
longer than 3, 5 much shorter than 4, 5-8 flattened, but little
widened towards their apex (9-11 missing), 1-3 metallic green, the
rest bronze-black
prothorax transversely subquadrate, a little
flattened on the disc, the tides almost straight behind, slightly converging and somewhat arcuate in front, with the lateral carina fine
and only extending from the apex to a little beyond the middle, the
hind angles acute and outwardly directed, the base sharply and the
apex very distinctly margined, the disc transversely depressed in the
middle in front and deeply and somewhat obliquely depressed on
either side before the base, the surface coarsely, closely, and irregu;

;

;
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punctured ; scutellum with a few fine punctures ; elytra about
one third broader than and fully four times as long as the prothorax,
parallel, a little flattened on the disc, coarsely striate-punctate from
the base to the apex, the punctures oblong in shape and becoming
finer towards the suture and larger and deeper towards the sides, the
interstices very minutely and very sparsely punctured, flat on the
disc, moderately convex towards the sides, the shoulders very little
swollen and not prominent ; beneath very shining, bright metallic
green, with golden and cupreous tints, the propleurse, the sides of
the meso- and metasternum, and the metasternal episterna very
coarsely punctured, the rest of the surface (the fifth ventral segment
excepted) sparsely and minutely punctured, the ventral segments
also longitudinally aciculate, the fifth thickly and rather coarsely
punctured
prosternum horizontally produced behind, its posterior
face vertical ; legs moderately long, golden-cupreous, with greenish

larly

;

tints in certain lights.

Length

breadth 4| millim. ( 2 .)
Apparently closely allied to S. quadraticolle and
S. puncticolle, Thorns., from the Gaboon, but not agreeing satisfactorily with the brief and very imperfect descriptions of either of
15,

One example.

these species.

Xanthothopeia, Makl.

Xanthothopeia aruwimensis,

sp. n.

(Plate

LVI.

figg.

7;

7 a, antenna.)

Elongate, rather convex, subparallel ; bronze-black, the head
violaceous in front and greenish in the middle and at the sides
anteriorly, the elytra greenish-seneous and opaque, the head, prothorax, and scutellum shining.
Head distinctly foveate in the
middle between the eyes, finely and sparsely punctured, a longitu-

down the middle smooth the eyes comparatively very
prominent palpi bronze-black
antennae dark violaceous,
short, extending a little beyond the base of the prothorax, the joints
from the fourth greatly dilated and flattened and becoming very

dinal space

;

large, not

;

;

much

wider outwardly, 4-7 subtriangular, 6-10 strongly transverse,
9 and 10 each about twice as broad as long, 11 narrower and
scarcely longer than 10 ; prothorax convex, transverse, the sides
converging from the middle and slightly rounded anteriorly, feebly
sinuate before the base, with the lateral carina very fine and

extending only from the apex to about the middle and thence to
the base replaced by a finely impressed line, the apex finely margined
on either side, immarginate in the middle, the base sharply grooved
within, the hind angles acute and outwardly directed, the anterior
angles declivous, the disc very feebly transversely depressed on
either side at the middle and with a deeper transverse impression
lower down nearer the lateral margin, the surface finely, deeply, and
closely punctured
scutellum very finely and sparsely punctured
elytra about one third wider than and fully four times as long as the
prothorax, parallel to about the middle, crenate-striate from the base
;

;
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apex, the punctures fine on the disc but becoming much
coarser towards the sides anteriorly, the interstices sparsely and very
minutely punctured and transversely wrinkled, almost flat towards
to the

the suture, convex at the sides, the epipleurae transversely wrinkled
beneath dark violaceous, shining, the propleiu-se coarsely and sparsely,
the sides of the metasternum more finely punctured, the ventral
segments finely and rather thickly punctured and aciculate ; prosternum broadly, longitudinally depressed between the anterior
coxae, the apex broadly produced but very Uttle raised ; legs rather
short, dark violaceous, thickly and rather coarsely punctured.
Length 16|, breadth 5g millim.
One example, probably a female. In the very broadly widened
outer antennal joints (joints 7-10 being about twice as broad as
long), the prosternum broad and depressed between the anterior
coxae, the comparatively short legs, &c., this insect agrees very much
and as it does
better with Xanthotliopeia than with Strongylium
not differ in any important particular from the former I refer it to
that genus.
Three species only of XantJioOiopeia have been described, all differing considerably from the present one.
Maklin has
taken the colour of the palpi as one of the generic characters of
Xantliotliopeia ; but the colour of these organs cannot possibly be
regarded as of generic importance, though they are conspicuously
;

;

flavo-testaceous in his typical species,

X.

rufipennis.

ASPIDOSTERNUM, Makl.

ASPIDOSTERNUM PHYSOPTERUM.
Aspidosternum physopterum, Harold, Mittheil. Miinch.
iv. p.

ent. Ver.

164.

One example apparently referable to this species, of which von
Harold has only published a brief and very incomplete diagnosis.
It has the elytra gradually widened from the base to very far beyond
the middle, strongly convex behind, and distinctly costate
the
upper surface greenish-aeneous and shining ; the thorax strongly
transverse, rounded at the sides, and sparsely punctured.
Several
specimens of the same species, from the Cameroons, are contained
in Mr. F. Bates's collection
in one or two of these the elytral
costae are almost or quite obsolete, thus agreeing better with von
;

;

Harold's diagnosis.

Praogena,

Cast.

Praogena procera.
Fraogena procera, Harold, Mittheil. Miinch.
Col. Hefte, xvi. p. 131,

A

t.

ent. Ver.

ii.

p.

107-

1. fig. 8.

single mutilated example, 25 millim. in length, agrees well
with von Harold's diagnosis of P. procera, " Aurato-viridis, nitidissima, corpore subtus rufo-piceo, pedibus rufo-testaceis, femorum
apice, tibiis ultra medium tarsisque nigris," and also with his figure.
This is one of the finest known species of the genus.
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Family Lagriid.^.

Lagria, Fabr.
Examples of three species, one apparently L. oliscura, Fabr., the
others undeterminable.
The specimens of these latter are insufficient
for description, even if they should prove to beloug to undescribed
species.

Family MELOiDiE.

Eletica, Lac.

Eletica bicolor,

(Plate

sp. n.

LVI.

fig. 8,

(f .)

Moderately elongate, parallel above and l)eueath and the legs and
antennae black the elytra from the base to beyond the middle bright
red, immaculate, for the rest black
the head, the basal half of the
prothorax, and the elytra almost glabrous, shining, the elytra duller
towards the apex
the anterior half of the prothorax, the scutellum,
the entire under surface, the basal joint of the antennae, and the legs
(the inner side of the femora excepted) densely clothed with long,
;

;

;

;

appressed yellowish-grey pubescence.
Head coarselv,
and somewhat closely punctured, the occiput a little
smoother, longitudinally grooved down the middle, the groove much
more deeply impressed between the eyes and on the forehead
prothorax broader tl.an long, the sides almost
(antennae mutilated)
parallel behind and obliquely converging in front, the base very
sharply margined, the anterior half transversely depressed, densely
and finely punctured, and pubescent, the posterior half glabrous and
with only a few very widely scattered punctures in the middle and
at the sides, the disc sharply canaliculate (the median channel
ending in a deep impression before the base and replaced on the
densely punctured portion of the surface by a smooth central line)
and with a large shallow depression on either side behind the
middle
scutellum densely punctured, the punctures confluent and
much coarser in the middle elytra nearly twice as wide as the
prothorax, parallel, transversely and irregularly wrinkled, and with
two distinct longitudinal ridges on the disc and a short sharp ridge
near the suture at the base, the suture also raised towards the base,
the ridges on the disc becoming sharper and more distinct towards
the base and fainter towards the apex, the apices broadly rounded
externally and truncate and a little retracted towards the sutural
angle
beneath very densely and finely, the legs densely and more
roughly, punctured.
Length 20|, breadth 8 milUm. ( d' •)
Allied to E. rufa (Fabr.), but differing from the corresponding sex
of that variable species by the peculiar sculpture of the thorax and
by the coarsely punctured upper portion of the head. The densely
punctured, pubescent, and depressed anterior portion of the thorax
is very sharply delimitated from the smooth and glabrous posterior
portion ; the entire under surface is very densely clothed with long,
silky, appressed, yellowish-grey pubescence, the legs also being very
fine,

silky,

irregularly,

;

;

;

;

;
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pubescent.
Since the publication of Gemuiinger and Harold's
Catalogue numerous species of Eletica have been described by
Kolbe, von Harold, Ancey, Peringuey, and FShrseus
but the
present insect appears to be perfectly distinct from any of these.
;

It may not be out of place to add here a list of the more
recent and more important papers dealing with the Heteromerous
fauna of Tropical Africa. These are entirely German
:

1.

"Bericht iiber die von den Herren A. v. Homeycr und P. Pogge
in Angola und im Lunda-Reiche gesammelten Coleopteren,"
von E. V. Harold.
[Col. Hefte, xvi. pp. 109-143 (18/9).]
(Diagnoses of some of the new species here described were

published in the previous year, Mittheil. Miinch. ent. Ver. ii.
pp. 106-109.)
2. " Verzeichniss der von Herrn Major a. D. von Mechow in Angola
und am Quango-Strom 1878-1881 gesammelten Tenebrioniden
und Cisteliden," von G. Quedenfeldt. [Berl. ent. Zeitschr. xxix.
3.

pp. 1-38 (1885).]
" Neue afrikanische Coleoptera des Berliner zoologischen Museums," von H. J. Kolbe.
[Ent. Nachr. xii. pp. 289-301

(1886).]
4.

"Beitrage zur Kenntniss der Koleopteren-Fauna von CentralAfrika nach den Ergebnissen der Lieutenant Wissman'schen
Kassai-Expedition 1883 bis 1886," von G. Quedenfeldt. [Berl.
ent. Zeitschr, xxxii. pp.

183-189 (1888).]

EXPLANATION OF PLATE
Fig. 1.

(f

2.

(5"

3.

cS

LVI.

Taraxides gibbipennis, p. 637.
jj^'^tus, p. 638.
„
Sterccs resplendens, p. 64L

3

a.

„

3

b.

„

„
„

labium.
maxilla aucl maxillary palpus.

3 c.

„

„

anterior tarsus.

4. Nesioticns jlavopictus, var., p. 641.

Stroiigijlimn atroviolaccum, p. 641.
auronitcns, p. 642.
„

5.

6.
7.

7

Xanthothopeia aruwimensis,

8.

a.

„
(5"

p. 643.

antenna.

„

Eletica bicolor, p. 645.

December

2,

1890.

Prof. Flower, C.B., LL.D., F.R.S., President, in the Chair.

The

Secretary read the following report on the additions to the
Menagerie during the month of November 1890 :
The registered additions to the Society's Menagerie during the
month of November 1890 were 43 in number.
Of these, 22 were
acquired by presentation, 17 by purchase, 2 on deposit, and 2
Society's
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in the Gardens.
The total number of departures during
the same period, by death and removals, was 67.
The most noticeable addition during the month was

were born

:

A young

example of the scarce carnivorous animal Cr%jptoprocta
ferox, from Madagascar, new to the Collection, purchased November
12th.

The

following letter, addressed to the Secretary by

Edwards, was read

M.

A. Milne-

:

"

Museum

d'Histoire Naturelle,

28 Novembre, 1890.

"Cher Monsieur,
" Je viens de lire dans le dernier cahier des Proceedings
(P. Z. S. 1890, p. 461) une note de Mr. Bolton relative au Zebre de
Grcvy, dans laquelle il est dit que les proportions de I'exemplaire
monte ne correspondent pas a celles de Tanimal vivant, et que la
peau a ete beaucoup trop distend ue. Je crois utile de ne pas laisser
cette erreur s'accrediter, et je puis vous assurer que les dimensions de
I'animal ont ete minutieusement observees par les taxidermistes.
Le
Zebre de Grevy est arrive vivant a Marseilles, oil on en a pris une
photographie, sur laquelle les oreilles sont indistinctes et le museau
disparait dans le seau oil un gardien fait boire I'animal.
II est done
impossible d'apres cette photographie de se rendre un compte exact
de la forme de la tete.
" Envoye a Paris a I'epoque la plus chaude de I'annee, ce Zebre est
mort en ari'ivant d'une congestion pulmonaire.
J'ai fait de suite
monter en platre la face, les epaules, les pattes et le bassin, afin que
Ton puisse en reproduire exactement les formes.
Ces montages
existent encore dans mon laboratoire.
Le crane a ensuite ete enleve,
et il est aujourd'hui place dans la collection d'Anatomie Comparee ;
mais le squelette a ete prepare, et il a ete laisse, comme charpente,
sous la peau de mauiere a assurer I'exactitude des proportions.
Je
vous envoie, d'ailleurs, un dessin sur lequel sont indiquees les dimensions de ce Zebre, telles qu'elles ont ete relevees sur le cadavre apres
Les taxidermistes se sont conformes a ces indications.
la mort.
" J'insiste sur ce point parce que les proportions de VJEquus grevyi
sont tout-a-fait differentes de celles de 1'^. zebra.
Le premier est
beaucoup plus svelte et plus haut que le second. II n'a pas la forme
Son aspect est tout autre, et Ton
de I'espece de I'Afrique australe.
peut considerer I'exemplaire monte de la collection du Museum de
Paris comme une reproduction aussi exacte que possible de ce qu'etait
r animal vivant.
" Croyez, cher Monsieur, a I'expression de mes sentiments devoues.
" A. Milne-Edwards."

A letter was read addressed to the Secretary by Dr. Emin Pasha,
C.M.Z.S., dated "Tabora, East Africa, Aug. 16th, 1890," returning
thanks to the Society for his election as Corresponding Member,
Dr. Emin stated that a Striped Hyaena, similar to (and perhaps
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Egyptian form {Eyccna striata), but smaller and
lighter in colour, occurred in that part of Africa.
He was not aware
identical with) the

that the occurrence of this species so far south in Africa had been
previously registered.

The

following papers were read

1.

On

:

the Antelopes of Nyasa-laud.

By Richard Crawshay

'.

[Eeceived October 14, 1890.]

In the following notes I have endeavoured to embody and condense
far as possible my observations and experiences as regards
Antelopes in the Lake Nyasa District, where I have travelled and
resided at intervals during the last seven years, viz. from September
1883 till March 1890.
Being a sportsman, however, or rather, perhaps, what is termed a
" hunter," and not an accomplished naturalist, I cannot pretend to
but, as most of my time in
be an authority on natural history
Africa has been spent in " hunting," mainly in pursuit of Elephants,
I have been constantly in touch with both large and small game of
all kinds, and thus have had ample opportunities of seeing for myself
what animals there are and where, in addition to picking up a good
deal of information from natives as to districts I have not visited;
so that I ought to be in a position to throw some light on the game
to be found in Nyasa-land, though at the same time I do not know
if I shall be able to impart my knowledge satisfactorily on paper to
Hitherto little or nothing has been said or written of
others.
Nyasa-land as a hunting resort but this must he due to the fact
that comparatively few whites have visited it, while of these few
again only some half dozen have been sportsmen, or, to put it otherwise, "sportsmen-naturalists;" two who are, I believe, still alive, viz.
Capt. Fairlie and Lieut. Pulley, B.N., standing out very prominently;
and, in a lesser degree, of late years Messrs. Alfred Sharpe and
H. H. Johnston, the last-named being perhaps the only true
naturalist of all, though his stay in the country was only too short
while, though no longer living, Messrs. Stewart, Rhodes, and Capt.
Elton were nearly as well known in their day.
Unfortunatelv,
one only of all these appears to have committed his experiences to
print
and this is Capt. Elton, whose delightful book, ' Lakes and
Mountains of Africa,' with its hfe-like illustrations, I would commend
to all who have not read it and who are interested in Nyasa-land.
Space and time prevent my here entering on the subject of my
own travels in this part of Africa little short of a book could give
Suffice it to say, then,
any comprehensive idea of my movements.
1 have made in all four journeys from the sea-coast at Kilimane to
as

;

;

;

:

^
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following dates

visited the following districts
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between the

:

Between September 1883 and February 1884, travelling by the
nsual route up the Kwa-kwa, Zambezi, and Shire Elvers, I made my
way through to the Awa-Nyakyusa country at the N.W. end of
Nyasa. Here I formed one of a party of whites hunting Elephants,
as did my companion, Capt. Berry, of Natal, who, poor fellow, was
tliere taken by a Crocodile whilst bathing at Kapora's, in the Kiwira
River, December J 6th, 1883.
Between June and December 1885, after trying unsuccessfully for
Elephants in the country to the S. and S.W. of Lake Chirwa, I went
on to Nyasa, where on the west coast I took up my quarters at Cape
Maclear. Making this my liead depot, I travelled over and hunted a
large tract of country to the N.W., visiting from time to time
Mlomba, Mbapi, Amuwa, and Mpemba's, in which neighbourhood
Elephants then proved rather plentiful.
Subsequently, however,
1 became involved with trouble with a band of Achikunda, from
Chifisi's (a big Angoni chief), who stole the tusks from one of my
dead Elephants ; and not being able to get another caravan irom the
Cape-Maclear men (a miserable lot of cowards), I proceeded N. by
water to Bandawe. Here, almost immediately, I was stricken down
with heavy fever, and, with a congested liver, had ultimately to
return to the coast, where I embarked for Europe.
In May 1887 I again made my way out to East Africa, and this
time visited the E. coast of Nyasa, residing some months with the
Universities' Mission on Likoma Island
from this, I occasionally
made short excursions to the mainland, visiting Mapunda's, Ngofi's
Chiteji's, Mataka's Mbuzi's, Utaya's, and Malo, but did little or
nothing anywhere in the way of hunting.
Subsequently however, in
December, on my way to the coast, I made a short shooting-trip to the
S.W. of Cape Maclear, on theW. side of the Lake, and visited Lesumbwi
and Chirombo's. I then, in March 1888, left Kilimane for a change
to S. Africa.
Returning to Nyasa again, in Oct. 1888, I travelled
and resided in all the country between Chombi (Mt. Waller) and the
Wa-kinga mountains on the N.W. of the Lake, and also to some
extciitin the Apoka Mountains,
a range which branches off inland
from Mt. Waller, and skirts the vast plains which extend from it N.
to the Wa-kinga Mountains.
great part of my time I lived at
Karonga's, or Nkanga, which last-named place I left in Feb. 1890 to
come to England.
Thus very briefly, and I fear unintelligibly, I have given my headbut I have not been able
quarters in Nyasa-land during these years
to include many places which will come in for mention in the
;

—
A

;

following notes.

And

now, maybe, some description of the country will be looked
but Nyasa, with its vast coast-line, embracing swamp and plain,
mountain and low undulating highland in endless profusion, is far
beyond me to depict in so small a space and I must not attempt
now anything more than a few very general remarks.
Everywhere, the scenery is magnificent, audits beauty is furtherfor

;

;
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variety
swamps green and luxupapyrus and reeds give way to open sandy plains sparsely
studded with borassus ; dry arid flats, relieved only by a few grotesque
baobabs or sprawling-limbed acacias are gradually changed for thickly
wooded undulating highlands and, in places, as for instance on the
E. coast of the Lake in the neighbourhood of Kalowilis, and again for
some 50 miles at the N.E. end, lofty mountains rise wall-like sheer
out of the water shutting out all beyond, while in others they
succeed one another, tier upon tier, till those in the background
resemble only blue hazy clouds.
:

riant with

;

And

yet

the distinguished writer of

'

Tropical Africa

'

has

it

Nyasa scenery is not African, or, to use his own words, does
not " remind you where you are."
But from what I have seen
of the country, I can only say no words could be more unhappily
chosen.
Neither are the sentences " once a week you will see a
palm ; once in three weeks the monkey will cross your path," any
more appropriate, since palms are almost everywhere, while forest
and swamp are alive with animals and birds.
But though to the human eye the country is surpassingly fair to
that

look upon, yet no part of it can be termed healthy, or even moderately
so, since everywhere malaria is jirevalent in a greater or less degree,
whether in sand, soil, swamp, or rock, though temperature is doubtless
a powerful agent in generating it.
Still, on the highland plateaus,
where a height of from 2000 to -4000 feet or more can be attained,
the climate must be much better adapted to whites, though thechange
there from the enervating lowlands would at first prove trying, as the
malaria " works itself out." On the Lake itself the heat is never very
oppressive, and it is not so great as in the low country inland from
it, as there is almost always in the daytime a breeze which more often
than not partakes of the nature of a gale. There are two prevailing
winds: from sunrise till noon the "Mvmna" (east wind) blows; this,
as the sun reaches the meridian, gradually dies, and is then almost immediately succeeded by the "Mwera" (south-easter), the most tearing
wind on Nyasa, which lasts till sunset, when it drops. During the
night, there is rarely any wind, and then, as the natives say, the
Nyanja " sleeps." The greatest heat I have experienced in the Nyasa
Country has been on the vast swampy plains round Kisako, in
Mapweri's country, close in under the Wa-kiuga Mountains. Here
about the middle of November when the rains there commence, the
temperature at noonday in the shade is seldom under 100°, often
considerably m.ore.
This moist steamy heat it is that generates the
worst type of malaria, and terribly cruelly unhealthy are these

Awa-Nyakyusa

Many

plains.

other topics there are still pressing for mention
one of the
foremost being that of the Nyasa tribes and their languages
a most
interesting study ; but the subject is too lengthy to deal with now
in my limited space, and I must leave it untouched, as also zoology
in general, ornithology, and entomology, all of which offer a new
and practically unlimited field to the naturalist. The future will, no
doubt, do much for Nyasa-land and all these sciences as well as open
:

—
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Bandawe and

possibly Mweniwanda's, has done practically nothing, while the loss
of human life has been proportionately enormous.
I now proceed to give
with in Nyasa-land

my

notes on the Antelopes that

I

have met

:

COBUS ELLIPSIPRYMNUS.
The Water-buck is by far the commonest
1.

of those Antelopes

which go in lierds, and it would be hard to set foot anywhere in
Nyasa-land except, of course, in the immediate vicinity of large
villages, or in the very precipitous country which in places rises
sheer out of the Lake
where these animals are not to be seen in
greater or less numbers.
There is only the one species, I take it,
but in this I have noticed variety, animals freC. ellipsiprymnus
quenting the open plains being rather lighter in colour than those
of the wooded highlands where they are often found.
The natives

—

—

;

seemingly only recognize the one species, known as the " Nakodzwi"
or " Nyakodzwi " of the Ajawa and of the Anyanja, the " Ipiva "
of the Angoni, the " Chuzu " of the Achewa, Atonga, Atembuka,

Ahenga, and Anyika (Apoka), and the '' Lipuwa" of the Ankonde.
All over Nyasa-land, as I have said. Water-buck are plentiful,
and it would be almost impossible to enumerate every locality where
I have seen them ; I can, however, note a few places where they
have appeared to be most numerous.
On the west coast, to the north of Cape Maclear and about a
day's journey west of Mpemba's, I saw great numbers in September
and October, 1885. I was at that time hunting Elephants, and the
Water-buck proved a positive nuisance, since they constantly ran in
on the former and put them on the qui-vive. To the north of
" Chombi " or " Piri Ngoma " {Anglici, Mt. Waller), and between
it and the Hara River, I saw immense herds, and from there again
right away to the foot of the Wa-kinga Mountains to the north-west
of the Lake, a distance of some 130 miles, I was scarcely ever out of
sight of Water-buck or their spoor, when I made the journey in
1889.
In the vast swamps of Kisako and Kisali, at the foot of the
Wa-kinga Mountains, I saw more Water-buck than I have seen anywhere, except on the plains of the Shir^ river.
On the East Coast I came across a few in 1887, in the hills bordering the Lake, to the south of Chiteji's
here the country is rocky
and precipitous right down to the water, but there is a small belt of
Water-buck are always found in greatest numreeds, if no swamp.
bers on large swampy plains overgrown with coarse grass, tall reeds,
and papyrus, where in the wet season it is almost im.possible to get
unlike other Antelopes, except the Reed-buck, they do not
at them
appear to leave the lowlands in the rains, but keep to the plains all
the year round apparently they revel in almost impassable swamps
where only Elephants, Buffaloes, and Reed-bucks care to stay, and I
have occasioually followed them in mud and water almost waist;

;

;
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deep.
In such places one has to undergo cruel torture from reedcuts and mosquitoes, the latter of the fiercest type and even in broad

noonday most vicious. Nature has provided the Water-buck with a
tougher hide and coarser hair than any other of his kind, but even
these are not proof against the rank tall " mabandi " grass and
spear-like " matele " reeds, and I have noticed that the legs of some
I have killed have suffered considerably, the skin on the fetlocks
and pasterns being cut clean through.
I have seen more of Water-bucks than of any other Antelopes, and
had ample opportunity for observing their habits at Nkanga and
other places, where I have actually lived among them. They have
a habit, after drinking, of "wandering considerable distances along
the sandy shore of the Lake
Elands, I have noticed, do the same ;
this I have seen on bright moonlight nights, when I have camped
on the Lake shore.
When alarmed and beating a retreat, they
occasionally give vent to a low snorting bark, and move off at a
;

if I may use the expression, " wooden " trot ; unless
or hard-pressed in pursuit, they seldom canter or gallop,
they do not bound or jump as do almost all their kind.

smooth and,

wounded

and
Water-bucks have an extraordinarily powerful scent, like that from
Sheep but stronger, and their haunts and paths retain it for weeks
and even months after the animals have left them.
Lions, it has
occurred to me, seldom kill a Vi ater-buck, and I can only attribute
this either to their dislike to this scent, or to the habit Water-bucks
have of lying in open places where Lions cannot easily get at them.
Buffaloes appear to me the natural prey of the Lion, but compared
with Koodoo, "Lnpala," and Bush-buck, it is seldom that Waterbucks fall victims. The meat of the Water-buck is quite the worst
of all African venison that I have eaten, its grain being considerably
coarser than that of an old bull Buffalo, while at the same time
it has a very strong flavour, too strong by far for stomachs undermined by a malarial climate; natives, however, to a man eat it, and,
so far as I know, they have no evil superstitions about the animal
itself, such as they have with the Bush-buck, a small red-coloured
Antelope, the " Insa," and the Red River-hog (Potamochcerus
j)enicillatus).
I have heard it said by some that Water-bucks are
unusually stupid
such, however, has not been my experience
no
doubt they are at times confiding and offer an easy shot, but not
more often, I should say, than any other Antelopes of the open plains.
I think they possess greater vitality than any other of their kind,
at least those I have met (though there is little to pick between
a Water-buck and a Hartebeeste on the score of being hard-lived)
and they are certainly more stoutly built, especially about the neck
and legs, the latter being short, coarse, and even clumsy.
Compared with other Antelopes they are by no means graceful, yet their
beauty may be said to " consist in 'their ugliness " and if not
actually useful, they are certainly ornamental to the vast wastes
of swamp, grass, and reeds where they are generally found.
;

;

;
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Cervicapra arundinacea.

Quite as widely distributed as the Water-bncic, though in fewer
numbers, is the Reed-buck, " Mpoyo " of the Anyanja, " Ndopi "
of the Ajawa, " Imzigi " of the Angoni, " Swye " of the Ahenga and
Anyika, and " Iswera " of the Ankonde. All over Nyasa-land Reedbucks are to be found, at least wherever there are open plains such
as Water-buck frequent
I have not, however, come across them in
;

the

hills.

On

West

Coast, on the plains to the north of Cape Maclear,
Amuwa and Mpemba's, I found the Reed-buck in
considerable numbers in 1885.
I also saw a good number in 1889, scattered about the country

the

especially between

between Chombi and Nkanga here there are five small rivers, the
Kapwekeri, Hara, Kambweri, Chonanga, and the Ngarawi, all close
together, and the intervening country is particularly suited to the
Reed-buck. I have found it perhaps in greatest numbers on the
vast swampy plains at the foot of the Wa-kinga Mountains, between
Kisali in Mankendya's country and Kisako inMapweri's to the northwest of the Lake south of that, again, in the Songwi and Insesi
country, and indeed everywhere between that and the Eikuru River,
some three miles north of Karouga's. But the Reed-buck are so
generally met with throughout all Nyasa-land that renlly it seems
needless to give any localities.
I should say that the Reed-buck is more wary than the Waterbuck, at least they are certainly more difficult to stalk, and this is
mainly due to their liking for bare open country as a rule, they are
found singly or in pairs, but I have occasionally come across as many
as four or even six together in one place.
In their habits they are decidedly local, and day after day the
same animals can be found in the same spot they are particularly
partial to clean bare sandy patches in open plains, well away from
cover, and here, hke the " Insa," a small reddish-coloured Antelope,
;

;

;

;

they resort and stand about day after day for weeks together, as may
be seen from the piles of droppings that accumulate. When alarmed
they give vent to shrill screams Whew Whew
and bound oif
kicking up their hind legs and tossing their tails like rabbits
their
tails are thick and bushy and, being white on the underside, present
a striking appearance when their owners are making off in the grey
dusk of evening or very early morning. They have a strong scent,
but their venison, to my thinking, is better than any except that of
as a rule, too, it carries more fat than any
the " Impala " or Eland
other, unless occasionally an Eland.

—

!

!

—

;

;

3.

Oreotragtjs saltator.

The Khp-springer, "Chinkoma" of the Nyasa tribes, is commonly met with in rough mountainous country, and occasionally
where there are no other Antelopes.
On the West Coast, on Chombi and all along the Apoka Mountains, I have found them plentiful, especially in the dry rocky hills
Proc. Zool. Soc— 1890, No. XLIV.
44
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about Taowira, and behind Kaundi, to the N.W. of that region. I
have, too, now and again come on them in the hills between
Nkanga and Ncheweri.
At the foot of the Wa-kinga Mountains, in the Upper Lufira
country, I have also seen them.
On the East Coast, I have occasionally come across them in the
hills to the south of Chitezi's (Chiteji's), and between that and
Malo.
I have never seen more than a pair together, though, in places
where they are numerous, one occasionally sees as many as three or
When wounded, I have
four on the move at the same time.
bleating
not unlike a young
cry
piteously,
Klip-springer
noticed
Goat.
The venison is, to my thinking, excellent; and the skins
are prized by hill tribes, who make bags of them for carrying grain,
for which they are well suited, being unusually thick and durable.
The hair is very curious, rather resembling soft bristles, and I have
heard the term "niinga" (thorns) applied to

it

by natives when

describing the animal.
4.

Nanotragus tragulus

The Steinbuck,

(Licht.).

T believe, will

prove to be

common in

Nyasa-land,

at any rate in those parts where Duiker are found ; but for myself
I have only succeeded in obtaining one specimen, a female, which I
killed on the Chitimba River, a little to the north of Chombi
"
"

(Mt. Waller). This the Ahenga with me pronounced to be Yisya
(which is the name by which they know the Duiker) but I had
no difficulty in distinguishing it from that animal, inasmuch as
the dark brown mark on the forehead and down the nose was wanting, as was also that on the legs, which were in this case of an
almost uniform red with the body, while the white belly in this
Antelope was very much more conspicuous than in the Duiker, there
being no gradual blending of the white and reddish brown, such as
I have usually noticed in the Duiker.
I may, however, be wrong in assuming this Antelope to have
been a Steinbuck, since, at the time I examined the specimen, I had
had very little previous knowledge of the Steinbuck but, at any
rate, I am fully persuaded the animal in question was not a
Duiker.
;

;

jEpyceros melampxjs.
The " Impala " of the Angoni,
5.

Nswala "

of the Anyanja,
not common to all
Nyasa-land, but where met with these Antelopes are as a rule
found in even larger numbers than Water-buck, and I have seen
them, I daresay, in herds numbering one hundred or more.
On
Nyasa itself, I only remember having come across them in three
districts, all on the West Coast.
In 1885 I saw some very large herds on a clean sandy plain,
covered with mimosas, half a day's march beyond Mbapi, to the
north of Cape Maclear ; here there appeared to be little other game

Ajawa, and

I

believe of all the

•'

Nyasa

tribes, is
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than Buffalo, and from the numbers of " Impala " skulls lying
it looked as if Lions liad made these animals their special

about,
prey.

In 1887 and 1888 I constantly saw " Impala" on the plains to
the S.W. of Cape Maclear, notably round Lesumbwi (jMonkey Bay),
which is only about nine miles from it liere the country bordering
on the Lake is very hilly and covered with rough boulders, but
there are intervening plains overgrown with short grass and beautifully wooded with sweet-smelling umbrella-shaped mimosas, and
these were always a sure find for " Impala."
In 1889 I came across a small herd of about seven on the Wovu
Biver, about 20 miles inland from Vuwa, but they were very wild
and quite unapproachable here, again, they were in clean sandy
country, wooded with short mimosas and dwarf borassus palms, and
I fancy they are not found in any other.
To the S.W. of Nyasa,
I have found " Impala" in very great numbers, and in 1888 I ran
down and caught a young buck about four days old, but he did not
live more than a day.
No Antelope I have seen can compare with the " Impala" in fleetness of foot, and certaiidy no other can display such wonderful leaping
power they go off like the proverbial " arrow from the bow," and,
with most beautiful gliding bounds, cover the ground without apparently the least effort. When alarmed they often give utterance to a
sharp bark.
Once or twice I have noticed that " Impala" become
;

;

;

panic-stricken if persistently followed or run after in the open ; I
have had a herd stop, look at me, and then double back past me
when they had plenty of open ground to their front. Natives seem
to know this, and when occasion offers take advantage of it.

Tragelaphus sylvaticus.
Commonest of all the Nyasa Antelopes, whether
otherwise, and better known perhaps than any other
6.

gregarious or
to the natives

the Bush-buck, " Babala " of the Anyanja, " Mbawala " of the
Ajawa, "Imbabala" of the Angoui, and " Mpatu " of the Ahenga

is

and Anyika.

From

the great variety that exists in the colour and markings of
I have thought there must be more than one
species, but after carefully examining a great many of both sexes,
both young and old, I have come to the conclusion that I have only
met with T. sylvaticus.
I now exhibit several skins and pairs of horns of specimens from
different locahties of the west coast of Nyasa, and a brief description of them may not be without interest.
Young males are of a bright reddish brown, deepening in colour
about the back, belly, and legs. They are marked plentifully with
white spots on the flanks and haunches, and have also some five or
more transverse white stripes on either side, emanating from the
ridge of the back, along which extends a short white mane intermixed with black.
Old males vary very much indeed, but the majority are of a dull

Nyasa Bush-bucks,
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reddish brown, in places verging on coal-black, plainly marked with
about forty or more large and small white spots on the flanks and
In some the white stripes may be said to be impercephaunches.
tible, in others only just discernible, but in a few they are eveu
more clearly defined than in the young males. The mane on the

back

is

white.

are of a very rich red, especially the very young
fawns, very beautifully spotted and clearly marked with a number
of transverse white stripes ; along the back there is a narrow stripe
of short dark brown hair, tipped with white.
Adult and old females are of a darker red, but are not nearly so
plainly spotted and striped as the younger animals.
In both male and female there is a broad band round the neck, on
which there is only some very fine mouse-coloured hair, the coarser
and longer hair having been rubbed off, presumably by contact with
overhanging branches ; outside this band, again, there is a broad

Young females

white stripe.
A good average length for the horns of the Bush-buck is between
the longest pair I have seen measured 11| inches
10 and 11 inches
the bearer of these stood 30 inches at the
and
straight,
on the
" 20| inches in girth.
shoulder, with a neck at the " collar
Bush-bucks are found everywhere on Nyasa, on the plains and in
the hills, and I think I may say I have seen or heard them almost
wherever I have set foot on the shores of the Lake.
I have, however, seen more than anywhere else between Chombi
and Nkanga, in a long dense belt of small bush and undergrowth
extending for some miles along the margin of the Lake here in
former years there were villages and the land was cleared for cultivation, but these in course of time moved, and, as usual, a heavy crop
In places
of small bush and tangled undergrowth quickly came up.
lie,
indeed
and
anywhere
sure
to
in
are
such as these Bush-bucks
open
surrounded
by
those
grassespecially
bush,
thick clumps of
;

;

land.
It is curious how close to the haunts of men these animals will
if there is a thicket or a clump
occasionally take up their quarters
of grass or reeds at all undisturbed close to a village, one may be
But perhaps
tolerably certain it harbours one or more Bush-bucks.
burial-place,
native
-and one
them
is
a
for
all
the best "find" of
;

that has been a burial-place for some generations ; here the undertrees are let run riot, and except when a funeral takes
place or an offering is made, no one dares go there for fear of the

growth and

"masoka"

(spirits-of-the-departed)

and other "mizimu"

(spirits),

From thus

constantly frequenting
amongst
Nyasa natives that
superstition
a
burial-grounds, there is
said
to
have
a habit of lying
they
are
spirits
evil
are
Bush-bucks
licking
the
pole
on which the
with
credited
also
are
and
graves,
on

which are supposed

to

haunt

it.

;

corpse has been carried to burial. Natives who believe this will not
eat the meat of the animal ; some even go so far as to refuse to touch
in finding men to tan the
it, and I have occasionally had difficulty
skin
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It appears to me that the Bush-buck is monogamous
at least, I
have never come across more than a pair together, male and female,
unless there happens to be a fawn
but in places they are so
numerous, and the families so closely located to one another, that it
is not possible to say positively whether such is the case.
Each
family, at any rate, is strictly local, as may be ascertained by
cautiously reconnoitring the domain of each for two or three days
consecutively, when the same animals will almost certainly be seen
or heard in the usual place. An extra big buck, conspicuous for his
long horns or dark coat, will now and then serve to identify any
particular family.
Quicker of hearing than perhaps any other
Antelope, at any rate those of the plains, it is almost impossible to
approach Bush-bucks in thick covert in the mornings and evenings
when they are on the move the crackling of a dry leaf, the snapping of a twig, or the catching of a thorn or branch in one's person
;

;

—

But if
or clothing being quite sufficient to attract their attention.
the wind is fair, it is not difficult to obtain a shot by posting one's self
and lying in ambush before they start feeding or go to drink. In
the heat of the day, when asleep in the shade of thick bush, they
will occasionally lie close and allow a hasty shot, after being roused,
before turning and bounding oflF; but it is a hasty shot, and one
that can seldom be taken advantage of, especially in thick covert.
When alarmed and looking at an object of suspicion. Bush-bucks as
a rule stand broadside on, instead of facing round as do almost all
their kind ; and as often as not they contrive to have their bodies
For this reason they are difficult
shielded by a bush or tree-trunk.
to see, and perhaps the first warning one has of the presence of

these animals is a loud, hoarse, startling bark " Baugh " often
repeated in quick succession, as a dark red form dashes away from
within, maybe, as little as 20 or 30 paces of you.
In so small an animal as the Bush-buck this loud, far-sounding
bark is very remarkable, and I have wondered for what special object
nature can have intended it. Often, when passing near thick bush
!

I have noticed Bush-bucks barking in
knowing
I was not myself the cause of it, and
but
quick succession,
were
in the neighbourhood, I have only
human
beings
other
that no
been able to attribute it to the presence of their natural enemies.
At Nkanga, in the belt of bush already menLions or Leopards.
tioned, I especially noticed this barking, and there Leopards are
unusually plentiful, since in the space of a few months, in broad
daylio'ht,' I came across three, at different times, and was fortunate
Leopards, I take it, are the natural enemies of
enousih to kill one.
one
has only to watch these Antelopes in their
and
Bush-buck,
the
native haunts to see that they are ever on their guard against some
such stealthy foe, for their every movement suggests instinctive fear of
Take the Bush-buck as he moves through thick bush
surprise.
picking his steps gingerly among dead leaves or over fallen timber,
and creeping when need be under overhanging branches, he steals
tlirough the thickest covert almost as noiselessly as a cat. Nor will
he trust his hearing altogether when on the move, for eveiy now and
at

sunset or a

little later,
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again he stops to listen, with a foot poised, and his large ears turn
uneasily in every direction watch him when a piece of dead wood
Yet all
drops, or snap a twig and see him start and work his ears.
this caution avails him not, tor he falls an easy prey to the Leopard,
and occasionally to the Lion.
;

7.

Oreas canna.

The Eland, " Nchefu " of the Anyanja, " Mbunju " of the Ajawa,
" Inipofu " of the Angoni, and " Sefu " of the Ahenga and Anyika
or Apoka, may be said to be almost as widely distributed as the
Water-buck but frequenting as these Antelopes usually do thickly
timbered country, and at the same time being by nature more shy
and retiring, they are not nearly so often met with.
All over Nyasa-land Elands appear to be found, both in the hills
and on the wooded plains at the foot of hills
I have only,
however, come across them on the West Coast, though a little to
the S.E. of the Lake I have often seen them.
In 1885, I came
across a few a little beyond Mbapi, to the north of Cape Maclear,
and from native report they must be plentiful to the north of that
again at Bana and Karali, and from that on to Bandawe
beyond
Bandawe, especially in the neighbourhood of Syiska and Ruarwi,
and from that north to the Linyina River (Mlowi's Rikuru), the
mountains rise to a height of some 2000 feet, rugged and precipitous, sheer out of the Lake, and it is scarcely possible that Elands
could frequent such country, though I am told they are plentiful
enough on the plateau above.
Between Chonibi (Mt. Waller) and along the entire range of
mountains which skirt the plains of the Hara, Fulirwa, and Taowira
;

;

;

on the Manchewi slopes, large herds can
but to the north of that again, bordering on
the coast, beyond the Chitimba River (Mpyhampya's) they are most
numerous, especially in the dry red sandstone hills at the back of
Makwawa's, between that and the Kapwekeri River to the north,
and again in the undulating highland forests between Nkanga and
Fulirwa, and Nkanga and Vuwa, some 20 miles to the northward.
At Vuwa, I noticed a great lot of spoor, but actually saw only one
animal, a solitary old blue bull with thick stumpy horns.
At
Mrali, some 18 miles north of Vuwa, we found the remains of a cow
countries,

especially

generally be

met with

Eland

by Lions.

killed

;

The Eland

is so very well known, and has been so often described
by others more competent than myself, that it seems unnecessary

here to say anything on its natural history ; still, a few observations as
affecting the Nyasa Eland in general may not be altogether without
interest.
I may begin by saying that I have only been able to
identify one species
Oreas carina ; but this, as in other districts, is
subject to great variety both in colour and as regards the plainness
or otherwise of the white stripes. In a single troop, individuals may
be seen varying from a light tawny yellow to a slaty blue in very old
age, while in some the stripes are clearly defined, in others faintly,

and

in others again they are not distinguishable at

all.

In very
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young animals, as in the Koodoo and Bush-buck, the stripes, I take
but this is merely a conjecture on
it, would be most conspicuous
In the
very young specimen.
seen
a
never
I
have
my part, as
;

horns, I have not been able to note any specific difference, though
it is remarkable that in some districts they are wider or narrower
apart as the case may be, as with other Antelopes.
Elands as a rule go in large herds numbering 50 or more, but it is
not unusual to meet solitary bulls, or even small troops of bulls,
It is a remarkable fact that
wliich latter are generally very fat.

" Rhinoceros " birds almost always accompany Elands
I have
them with other Antelopes, though natives
Elands no doubt are
tell me they sometimes go with the Wart-Hog.
naturally shy and timid, but these birds make them still more difficult
to approach," since, on the slightest appearance of danger, they fly up
from the backs of the animals and screech out a terrible tell-tale
they are, however, also useful in enabling one to find
concert
Elands, especially in wooded country.
The favourite haunts of Elands seem to be undulating, well-timbered
country, where the grass is not too long, and where there are intervening open plains as a rule, they visit the plains at night or in the
early mornings to drink, and then wander back long distances into
the forest, where they spend the hot hours of the day. I have often
found Elands five or six miles from water, notably in the Nkanga and
Eland, I have noticed, consort freely with
Fulirwa countries.
Zebras, taking the same paths and mixing with them when feeding
they also have a habit of rolling in the curious basin-shaped earthholes which Zebras make and use for the same purpose ; this I
especially remarked at Nkanga.
:

not, however, once noticed

;

;

8.

Strepsiceros kudu.

The Koodoo, "Ngoma" of the Anyanja, "Ndandala" of the
Ajawa, "Nganchla" of the Angoni, and " Chipurupuru " of the
Ahenga and Anyika (Apoka), is tolerably well distributed throughout
I have myself, however, seen comparatively few
all Nyasa-land
fewer indeed, than any other well-known species except the Sable
Antelope, though this may be readily attributed to the excessive
shyness and retiring habits of these animals, as well as to the rough
out-of-the-way hilly country where they are generally found.
In 1885 I repeatedly came across the Koodoo in the hills at the
back of Amuwa, north-west of Cape Maclear ; here I saw some really
magnificent bulls with splendid heads, but could not take advantage
of the chances they afforded.me, as I was anxious not to disturb the
Elephants in whose pursuit I was then engaged. In the same year
and horns of a
in the neighbourhood of Mbapi, I noticed the skull
obtained a
subsequently
I
and
Lions,
killed
by
presumably
fine bull,
Mbapi,
who had
native
of
from
a
horns
of
pair
fine
remarkably
killed the bearer of them not far from the outskirts of the village.
On the Cape Maclear promontory I know there are Koodoos,
having constantly noticed their spoor on the path to and from
Lesumbwi; but the animals themselves are incredibly shy there,
•
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from their mountain fastnesses

at

night, returning again at the break of day.

There aie Koodoos, I am told, in the hills at the back of Karali
and Bana, and I saw a fiue pair of horns, of which the bearer was
killed by Mr. Alfred Sharpe, between the former place and
Mwazi's.
In 1889

I passed a lot of spoor in the neighbourhood of Taowira
(Kapyira's) and Kaundi, at the foot of the range of mountains
which run inland about north-west from Mount Waller (Chombi);
and in Kapvira's village, on the Chimbwiriri River, I saw a Koodoo

bull's skull.'

In the hills about Mweniwanda's
there are a good many Koodoos, but

I

(Chirenji), I have been told
have not visited that district.

However, as I have said, Koodoos are common practically to all
Nyasa-land, especially in the rugged wooded highlands awaj' from
occasionally they are met with on the plains,
the haunts of men
but never i'ar from hills, which they leave at night for the low country,
returning again at daybreak.
Like Elands, they are fond of browsing on the young and tender
shoots of trees and shrubs, especially in the dry season, when the
When
grass has been burnt off and has not had time to grow.
best imitated
alarmed. Koodoos sometimes give vent to a low bark
by anyone inflating the lungs with air and then expelling it openmouthed but this bark if bark it can be called is only audible at
;

—

—

;

—

close quarters.

The horns of this animal are very generally seen in the possession
of Nyasa natives, who use them for hubble-bubble pipes and also as
war-horns but they furthermore are made to do duty, hke most other
Antelope horns, as receptacles for native " medicine " and are hung
suspended in the liouses or outside under the eaves of the thatch,
according as the contents are expected to act.
;

9.

HiPPOTRAGUS NIGER.

Sable Antelope or Harris-buck, " Mpala-mpala" of the
Anyanja, " Mbarapi " of the Ajawa, " Mpala-mpala " of the Achewa,
Angoni, Ahenga, and Anyika, is not by any means evenly distributed,
but in parts appears to be plentiful, especially in forest highlands,
its favourite haunts.
I have myself only once seen these animals in Nyasa-land, and
that was in 18S5, in the Yao hills, between the south-east corner of
there were just a pair standing watching me
the Lake and Shirwa
from the crest of a hill. In the Chirenji country (Mweniwanda's),
I hear, they are ])lentiful, and Mr. Alfred Sharpe showed me the
In the " Ma-suku "
horns of a bull killed by himself in that district.
forests of the Apoka Mountains they are also said to exist, but I
was never lucky enough to come across any.
Sable Antelopes must be very plentiful in parts ^judging from the
number of horns in the possession of the natives, especially Ajawa
and Machinga, who use them as powder-horns, and I think tliey

The

;

—

ANTELOPES OF NYASA-LAND.

1890.]

66]

must obtain them along the caravan-routes through the Yao country
between the east coast of the lake and the sea.

Cephalophus ocularis (?).

10.

A

J. Kirk (P. Z. S. 1864,
very generally met with throughout
Nyasa-land, except on bare open plains or in very steep rocky country,
and appears to be known as " Insa" of the Anyanja, " Gwapi" of the
Ajawa, " Nyiska " of the Atonga, and " Yisya" of the Ahenga and
Anyika. As regards these native names, however, I may be open to
correction, as nearly all the natives of the Lake with whom 1 have
come in contact appear not to distinguish between the Duiker and
another little Antelope (which I take to be the Steinbuck), but call
both by the same name, so that I have never been able to determine
which of these animals is actually entitled to any or all of the above
names, though I have adopted what seems to be the opinion of the

species of

p. 656), I call

Duiker which, following Sir

by

this

name

is

majority.

have said. Duikers are common practically to all Nyasa-land,
I can, however,
have come across them almost everywhere
note a few districts where they have appeared most numerous.
On the west coast of the Lake, between Mponda's and Cape
Maclear, especially in the neighbourhood of Chuaro's, I came across
a good many in 1888, and to the north of Cape Maclear I saw a few
at the foot of the hills about Amuwa and between there and Mpeniba's.
At Bandawe, in the direction of Chintechi, in the low thickly
wooded hills, between which are patches of long grass and reeds, I
have occasionally met with them, and again to the north of that,
between Chombi and Karonga's, in a broad belt of low scrubby
bush bordering on the Lake. At Nkanga, in 1889, 1 caught a young
male fawn, which lived over a month, and then came to an untimely
death through accident.
Nyasa Duikers, I have noticed, vary very much in colour, ranging
from a reddish brown, not unfrequently tinged with green, to almost
a dark red, while in some the belly is more conspicuous for its whitein size, too, they are inferior to the Duikers of
ness than in others
Natal and parts of the Transvaal, and I have never once come across
a specimen of the decided grey which the Duikers of the south
generally assume.

As

and

I

I

;

;

11.

CePHALOPHUS MAXWELLI

(?).

Antelope, or at any rate a species of Blue-buck very
it, appears to be common in parts of the Nyasa
especially
in the densely wooded slopes of moimtains ; and
country,
though I cannot claim to have come across any in life, I have yet
notably among the Anyika of
seen a good number of their skins
Chombi and the adjoining mountains, where they are said to be

This

little

closelv resembling

—

plentiful.

On

the thickly

Bandawe and Syiska they are
the hills about Cape Maclear

wooded mountainous
;

slopes between

and again

in some of
but everywhere natives speak of them

also said to exist,
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as being shy and very difficult to bring
where they are generally found.

to

bag

[Dec. 2.
in

the thick covert

I cannot just now recollect the Ahenga or Anyika names, and I
never had an opportunity of finding out wliat the Auyanja and
Ajawa call them but a Cliikunda from the Kwa-kvva, who happened
to be with me when two skius of these animals were brought in from
Chombi, at once recognized them as those of the "Lumza" or
"Lumsa " of the Achikunda about Kilimane,
;

12.

Alcelaphtjs lichtensteini.

Lichtensteiu's Hartebeeste, "

Front view of skull

oi'

Ngondo "

Alu-laphus

of the Anyanja and Ajawa,

licJitensieini,

J

jr.
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of theAheugaand Anyika, "KaiTgosa" of tlie Awanyakyusa,
very generally met with in the hills, if not too steep and rocky, and
but appears to prefer a flat or undulating country, well
in the plains
wooded and with intervening open glades.
In 1883 I first met with this Antelope on the plains between the
Kiwira and Insesi Rivers, in Makyusa's country, at the north-west of
the Lake ; there were just three in the troop, and with the help of
another gentleman I was lucky enough to kill one a nearly fullgrown bull, which was subsequently identified by Mr. Pulley, one of
our party, as Lichtenstein's Hartebeeste, and of which I now exhibit
In 1885 I saw several herds of these
the skull (Fig., p. 662).
animals to the south-east of Nyasa, and between it and Lake ShirwR,
and from all accounts they must be plentiful in the Yao country, to
the east of the Lake.
On the West Coast, later in the same year, I came across a good
many on the Kanjamwana River, and between Atnnwa and Mpemba's:
here they usually consorted with Impalas ; but on the same plains
there were also to be seen in their company, from time to time,
Water-bucks, Reed-bucks, and occasionally Koodoos or Elands.
Inland from Bana to the north again, I was told there were Hartebeestes, and I saw some heads of animals said to have been killed

"Nkozi"
is

;

—

there.

1889-90

I repeatedly saw a few in the low red-sandstone
the north of Chombi, between Makwawa's and Afunanhere they generally went in company
chenga's, on the liara Iliver
with AVater-bucks or Zebra?, and once I noticed three Hartebeestes
herding and feeding in the midst of some thirty or forty Water-bucks,
Between Nkanga and Karonga's, on the coast-line, and in
all cows.
all the intervening country between that and the Anyika Mountains,

In

hills to

;

Hartebeestes are commonly met with, notably at Vuwa, Mrali, and
At Nkanga, during my stay there, a cow was killed in a
Taowira.
game pit, and of this animal I secured the horns and frontal bone.
As a rule, I have seen Hartebeestes in herds numbering from half a
dozen or even less to perhaps fifteen or twenty, but I never rememThis Antelope
ber having come across more than that number.
possesses extraordinary vitality, and in this respect is very little
behind the Water-buck.

CONNOCH^TES TAURINA.
This Wildebeeste the " Nyumbu
13.

—

" of the

Anyanja and Ajawa, but

apparently unknown to the natives round the northern half of Nyasa
is not met with anywhere in the immediate neighbourhood of the

—

Lake, though

it is

found a

little to

the south-east, and also, I believe,

to the south-west.
I have never myself come across any of these animals, though I
have often noticed that the natives of Cape Maclear and other places
north and south of it make use of their tail-hairs for stringing beads
on their combs, and these, I fancy, must come from the country to
the westward.
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the Presence of Pterygoid Teeth in a Tailless Batrachiau {Pelobates cultripes) , ^ith Remarks on the Locali-

on the Palate
BouLEXGER.
By G. A.
zation of Teeth

iu Batrachians

[Received November

1,

and Reptiles.
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On recently examinino; some disarticulated bones of Batrachians,
which I prepared in 1877, and which I had not looked at since, I
was very much surprised to find a few small teeth on the left pterygoid bone (the right one had been lost) and on the parasphenoid in
My attention once drawn to this
a skull of Pelobates cultripes.
point, which is of considerable importance from the fact that pterygoid teeth haye not yet been recorded in any living Batrachian, I
examined the various skulls of Pelobates in the British Museum,
and also removed the mucous membrane from the palate of several
specimens in spirit, with the result that, although I have failed to
detect any teeth on the pterygoids or parasphenoid of Pelobates
fuscus, I have succeeded in finding pterygoid teeth in two other
specimens of P. cultripes, one from Nantes, the other from the
I will designate the former specimen as a, the
south of France.
latter as b, and the imperfect skull (from Bordeaux), mentioned
above, as

In

all

c.

three these teeth are small, grain-like, resembling the same

in various Stegocephala

;

the mucous

be removed to ascertain their presence

membrane of the
;

palate has to
they are evidently in a rudi-

mentary condition.
In specimen a there are about ten teeth on the parasphenoid, at
the base of the longitudinal branch of the ^-shaped bone, and two
Specimen b has no
pterygoid teeth close together on the left side.
teeth on the parasphenoid nor on the left pterygoid, but shows a
group of eight distinct teeth on the right pterygoid. In specimen c, as iu a, there are about ten teeth on the parasphenoid, and a
series of four on the left pterygoid (the right being lost).
Our knowledge of the localization of the teeth on the various bones
of the palate in Batrachians and Reptiles has so much increased of
late ^ that it appears to me usetul, on this occasion, to review and
tabulate the data available at present in recent and fossil forms.
AVhUst in not a few fishes all the bones of the palate are toothed,
it is only among the lowly Stegocephala that we meet, higher up in
the scale, with such a disposition. As evolution proceeds in both
the Batrachian and Reptihan phylse, we find the palatal dentition
more and more localized and reduced. Thus, in the Urodeles or
tailed Batrachians, we have frequent examples of a toothed parasphenoid, no form, however, showing teeth on the pterygoids, but all
agreeing iu having them on the vomers and palatines -.
In the
1 A table, verv iucoiuplete even at the time it was published, of the dentition
of recent Batrachians is given by O. Hertwig in his admirable memoir " Ueber
das Zahnsystem der Amphibien," Arch. mikr. Anat. xi. Suppl. (1874).
- In the Protcidcs the ])alatines are not 3 et separated from the pterygoids
ia most Urodeles they are fused with the vomers.
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Batrachians most forms are provided with teeth on the
vomers, whilst but a few have any upon either the palatines or
Among Reptiles, a distribution of the teeth on
the parasphenoid.
as many as three elements (pterygoids, palatines, vomers) is only
It
known in two forms a Rhynchocephalian and Lacertilian.
is a fact that the Batrachians generally agree with the Fishes in
the sequence in which the teeth of the palate are usually lost,
viz., in the following order:
(1) Pterygoid, (2) Parasphenoid,

tailless

—

(3)

Palatine,

Teeth on

(4)

Vomer

—

;

whilst in

the Reptilia

we

find great
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The Rhynchocephalians appear to lose the pterygoid
the vomerine next.
In the Squamata, the predominating
Reptilian type at the present period, vomerine teeth are known in
but a single genus (Ophisaurus) of the family Anguidce, which has
in addition palatine and pterygoid teeth ; and in these Squamata
we see that the rule in the suborder Lacertilia is to lose the teeth
from front to back, and in the suborder Ophidia from back to front.
Thus, there are but two genera of Lizards with palatine teeth, and
diversity.

teeth

first,

they are also armed with teeth on the pterygoids and the few
genera of Snakes in which the teeth are restricted to one of the two
bones have them invariably on the palatines.
I have attempted to record in the table (see p. 665) what is at
present known of the distribution of the teeth on the palates of the
Reptiles and Batrachians.
An asterisk after a generic name indicates
that the character is not constant throughout the genus.
;

3.

On

the Fijian Species of the

Genus Merula.

By Henry Seebohm.
November

[Eeceived

29, 1890.]

The four largest islands of the Fiji group each contain a species
of Merula, which appears to be distinct from those found on the
other three.
Of these four species three are well known, but the
fourth appears to be undescribed.
The distribution of the four
species

is

as follows

:

Merula vanuensis. Vanua-Levu.
Merula layardi. Viti-Levu.
Merula rujiceps. Kandavu.
Merula tempesti. Taviuni.
These four species differ from each other in many characters, of
which the following are the most useful for diagnostic purposes
(a) In some species the under tail-coverts are uniform in colour, in
:

others each under tail-covert has a conspicuous pale shaft-streak,
widest at the tip.
(5) The upper parts below the nape are nearly
black in some species, and olive or brown in others, (c) The throat
in one species is orange-buff, and in the others grey.
These three
characters serve to diagnose the four species as follows
:

vanuensis.

~]

I

layardi.

Under

)>Throat grey.

tail-coverts uniform. -"^ tempesti.
1
}>

t ru^ceps.

The male

differs

Back nearly

somewhat from the female

the characters given above are

common

black.

J
to

in all

the species, but

both sexes.
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vanuensis, nom. nov.

Merula vanicorensis (Quoy

et

Gaimard), apud Lavard,

Ibis,

1876,

p. 151.

Merula

vitiensis,

Layard, Ann. Mag. Nat. Hist. 4th

ser.

xvii.

p. 30.5 (1876).

The Vanua-Levu Ouzel was discovered by Mr. Tempest at Kandi,
a small village 600 feet above the level of the sea, near Bua in Sandalwood Bay, on the west coast of Vanua-Levu. It was recorded as
Merula vanicorensis under the erroneous impression that it was
identical with the species said to have been obtained on the island
of Yanikoro (Quoy et Gaimard, Voyage de I'Astrolabe, 1826-1829,
Zool.

i.

p. 188).

Shortly afterwai'ds Mr. Layard discovered his error and described
the species as new, but unfortunately adopted a name which must
be abandoned as misleading. When Mr. Layard described the species
it was the only Merula known from the Fiji Islands, and the name
vitiensis "was applied in a collective sense as denoting an inhabitant
When it was found that two of the Fiji Islands
of the Fiji Islands.
were inhabited by other species the name became somewhat objectionable, but now that we discover that Viti-Lev\i is inhabited by
a fourth species, which everybody has taken for granted to be
Merula vitiensis, it is obvious that this name must be no longer used
for the Vanua-Levn species, and I have accordingly proposed Merula
vanuensis as a substitute.
There are two examples (male and female) in the Layard Collection, which are the types both of Merula vitiensis and of Merula
The British Museum does not possess a specimen of
vanuensis.
this species, but there is a female in the Tristram Collection.
The Vanua-Levu Ouzel differs from its ally on Viti-Levu in the
(a) The under tail-coverts of both sexes are
following particulars
uniform dark grey without pale shaft-streaks or pale tips.
(6) The
general colour of the upper parts of both sexes is darker and
browner, much less olive, (c) It is a rather smaller bird, wing 4'2
{d) The lower breast and
to 4'4 inches instead of 4"3 to 4*5 inches,
flanks of the male and the lower breast of the female are of a duller
chestnut colour, whilst the flanks of the female are brownish grey
instead of dull orange-chestnut.
:

Merula

layardi,

Merula
278 (1881).

vitiensis,

p.

—

sp. nov.

Layard, apud Seebohm, Cat. Birds Brit. Mus.

The Viti-Levu Ouzel was probably

discovered

by Mr.

v.

Kleiii-

schmidt in the interior of Viti-Levu, whence examples were sent to
the Godeflfroy Museum in Hamburg, but for want of an opportunity
of comparing them with examples from Vanua-Levu they have been
I have two examples
hitherto confounded with the allied species.
in my collection, and there are two examples in the Tristram Colbut I prefer to make the two examples (male and female) in
lection
;

the British

Museum

the types of

my

Merula layardi.

It

is

much
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be regretted that so absolutely appropriate a name as Merula
cannot be applied to the Viti-Levu species, but as it has
been previously applied to the Vanua-Levu species it cannot be used

to

vitiensis

for

any other.

The

differences between the

two species have been already pointed

out.

There is less difference between the sexes in the Viti-Levu Ouzel
than there is in the Vanua-Levu species
but in the male the tail
is longer than it is in the female (3'1 inches instead of 2'8 inches),
tlie chestnut on the breast and flanks is paler and duller in the
female than in the male the colour of the upper tail-coverts and
tail of the male is darker and more rufous (less olive) than in the
female and the grey on the upper breast is more sharply divided
from the chestnut of the lower breast in the male than it is in
;

;

;

the female.

Merula

tempesti.

Turdus tempesti, Layard, Proc. Zool. Soc. 1876, p. 420.
discovered by Mr. Tempest on the island
of Taviuni, and the type is in the Layard Collection.
It is most nearly allied to Merula poliocephala from Norfolk Island
(more than a thousand miles from Taviuni), so nearly indeed that it
requires a very accurate knowledge of the species to discriminate
between them. So far as is known, Merula tempesti always has
uniform dark brown or black under tail-coverts, but this seems also
to be the case with adult males and very old females of its NorfolkIn both species males have the grey of the throat and
Island ally.
upper breast sharply divided from the black of the lower breast and
belly, whilst in the females the two colours gradually blend into

The Taviuni Ouzel was

In both sexes the Taviuni species has a much darker
each other.
head than the same sex of its Norfolk-Island ally. The crown of
Merula tempesti male, and that of Merula poliocephala female, may
be described as greyish brown, several shades darker and browner
than the brownish grey of Merula poliocephala male ; whilst the
crown of Merula tempesti female is brownish black, almost as dark
as the back.

Merula

ruficeps.

Merula ruficeps, Ramsay, Proc. Linn. Soc. New South Wales, i.
p. 43 (read 29th November, 1875).
Merula bicolor, Layard, Ibis, 1876, p. 153.
The Kandavu Ouzel was discovered on the island of Kandavu by
Mr. Pearce, who seems to have sent skins to Mr. Ramsay and to
Mr. Layard, so that the species was almost simultaneously described
by each of these ornithologists.
It is a yery handsome species, and appears to be nearest allied to
Merula pritzbueri from the Loyalty Islands and the New Hebrides,
and more distantly to Merula tempesti from Taviuni. It differs
from these two species in having the entire head and neck of a rich
(almost orange) buff.

!i'
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Australian Torpedo

[Hypnos subniyrum), with especial reference to the
Suspension of the Vertebrate Alimentary Canal. By
G. B. Howes, F.Z.S., F.L.S., Assist. Professor of Zoo\o^Y, R. College of Science^ S. Kensington.

(From the Huxley Research Laboratory.)
[Eeceived December

•

2, 1890.]

(Plate LVII.)

The Australian Torpedo, Hypnos subnigriim, \vas first described
by A. Dumeril from two specimens, deposited in the Paris Museum
by Mons. J. Verreaux.
Its skeleton has been dealt with by
Haswell ^ and has been shown to be in some respects exceptional
and peculiar, while its electrical organs have recently been written
about by G. Fritsch, in the second volume of his ' Die elektrischen
During the Fisheries Exhibition held at South KenFische ^.
sington in 1883, Mr. Ramsay, Curator of the Sydney Museum,
brought some specimens of this fish to Europe
three of them are
now in the Museum of Natural History, two (a c? and a $ ) in my
teaching collection at South Kensington,
For the gift of these
animals, zoologists at home owe Mr. Ramsay and the authorities of
his Museum a debt of gratitude.
On laying open the post-pericardiac body-cavity of this fish, the
alimentary tract is seen to be disposed in the manner of an inverted S,
as is the case in all the Ichthyopsida and the lower Amniota.
That
a line (a, jS of Plate LVII. fig. 1) drawn parallel with the
is to say
long axis of the body would bisect the oesophagus and cloaca,
together with a more or less considerable portion of the large
intestine, and leave the stomach {cd., py.) to the left and the small
'

'

;

—

intestine (i.s.) to the right of the animal.

The

liver (hp.),

which

is

two-lobed

*,

lies,

as usual, ventrad of the

and to tlie right and dorsad of the small
(valved) intestine {i.s.") on the opposite one.
Its gall-cyst {c.b.,
so called gall-bladder) is exceptionally spacious and lies disposed
stomach on the

left side,

notch of the right lobe.
This right liver-lobe is much the
it extends inwards in this fish to an unusual
degree, reaching almost to the middle line and forming (as seen from
beneath) a kind of bed upon which the valved intestine lies.
The
latter, which, unlike that of most Chondrickthyes,hea.rs no well-marked
external furrows denoting the course of its contained valve, has the
customary proportions and relationships, but that its duodenal
segment (or Bursa Entiana, i.s.') is more tubular than is usually
the case, Lcemargus excepted ^, and is marked off from the stomach

in a

larger of the two, and

1

^

Eev. et Mag. de Zoologie, 1852, no. 5, p. 277.
Proc. Linn. Soc. N. S. W. vol. ix. part 1.

3

Leipzig, 1890.
in Trygon, Urolophim,
vol. iii. (ser. 2), p. 1716.

As

•*

5

Cf.

Turner, Journ. Anat.

Proc. Zool.

and Myliohatis, Haswell, Proc. Linn.

&

Phys. vol.

Soc— 1890,

No.

vii.

XLV.

p.

Soc.

233 (1873).
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by a deep constriction (Plate LVII. figs. 1 & 4) which coincides with
the point of origin of a very efficient pyloi'ic valve (v, fig. 4).
I have elsewhere shown ^ that in the Thornback {Raia clavata)
the left kidney may be restricted to the posterior third of the bodycavity, and that the conditions of its displacement show the same to
have resulted either from atrophy or concentration in accommodation
to the enlarged stomach and spleen.
That which may be thus true
of the individual Thornback is true of certain other species of the
genus Raia, and of the fish now under consideration
so completely
so in the latter that the entire kidney may be seen from beneath
{re, fig. 1) while the stomach is still in its natural position.
Between the liver and stomach of this fish there passes a welldefined lesser omentum {om., fig. 1)
the suspensory ligament of the
liver {Ig.) is very extensive and asymmetrical, passing on the left
side to the dorso-lateral wall of the cardiac gastric sac (cd.), and on
the right to the adjacent body-wall and head of the testis (ts. of
fig. 2).
Buried up in this ligament there lies the customary vestige
of the coalesced ostia of the Miillerian ducts (d.m., fig. 1), and that
here assumes the form of a short but spacious tube, disposed
obliquely on the right side, and closely bound down to the ventral
body-wall.
There is no trace of median ventral mesentery.
The pyloric chamber of the stomach of this fish is long and
tubular {py., figs. 1 & 4), and, as already stated, marked off from
the head of the small intestine by a deep constriction.
That portion
of it which lies to the right of the axial line is skirted posteriorly
by a pancreas, which, contrary to the general rule among these fishes,
The Bursa Entiana (i.s!) is reis lozenge-shaped (pc, fig. 4).
markable for its subdivision internally into two chambers, the
posterior of which receives the bile-duct {d.h.)'; this subdivision is
effected by a crescentic infolding of the postero-lateral wall to form
a well-defined intra-duodenal valve {v.").
That which is most
noteworthy in the general disposition of the viscera of this fish is the
non-appearance of the processus digitiformis and spleen, when the
parts are viewed from the ventral aspect. The appendix digitiformis
of all other Elasmobranchs lies conspicuously disposed at or towards
the left side of the valved intestine^.
The spleen of the Plagiostome fishes is very variable in its extent and relationships it lies
either (most Batoids) in the bay formed by the cardiac and pyloric
gastric sacs, or in a more or less close relationship to the base of the
entire stomach.
The relations of these organs are, in Hypnos,
remarkable and exceptional, as the sequel will show.
The alimentary viscera of the Plagiostomi are well known to be
suspended by two folds of mesentery an anterior one, which is
continuous in front with the suspensory ligament of the liver and
a posterior one, which serves to attach the processus digitiformis
;

;

;

—

;

'

^

Journ. Aiiat.

&

Phys. vol. xxiv. (N. S. vol. iv.) p. 407 (1890).
at the point of termination of the pancreas antewas not possible to determine the course of the pancreatic

The bursa was injured

riorly,

wherefore

it

duct.
^ Cf. Blanchard, Mittheilung.
•
(1878-79).

a. d.

Embryol.

Instit.

Wien, Heft

iii.

p.

190

1890.]
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3) and that portion of the gut which

lies

behind

as also to carry the post-superior (so-called inferior) mesenteric
artery {a.m.", fig. 2).
These folds have been termed "mesogaster"
it,

and " raesorectum " ^

The first named extends backwards to the
posterior limit of the so-called superior mesenteric artery {a.m.') ; it

ensheaths this vessel and its cceliac ally, and, while frequently continuous as a simple sheet, it is more generally fenestrated and broken
up ^. Inasmuch, however, as it suspends the duodenal segment of
the gut together with the stomach and pancreas, the term mesogaster would be well withdrawn.
I have elsewhere attempted to
show^ that that portion of the Plagiostome's gut which is suspended by mesentery posteriorly, represents the entire large intestine
of the higher Vertebrata
whether I am right or not, the term
" mesorectum " might be preferably restricted to that mesentery of
those higher Vertebrata possessed of a recognizable rectum, and withdrawn here in preference to a more general one. I would propose
to substitute for " mesogaster " the term ante-mesorceum, and for
" mesorectum " that of posi-mesorcBum.
The foregoing description applies to both the Plagiostomes and
Chimseroids, allowance being made for the absence of the processus
digitiformis in the latter
in them, and in some Selachii, the fenestration of the ante-mesorseum is so complete that the superior
mesenteric arteries, be there one or more present, are set free
within the folds of cord-like sheaths, and the assumption of this
condition is associated with the origin of the arteries named at a
point remote from the cceliac axis.
From the known facts of development of the dorsal mesentery,
the fenestrated condition of the same may, with tolerable certainty,
be regarded as due to absorption and the description of it as " interrupted by one or more large fenestrse " * is as satisfactory as could
In Hypnos the conditions are otherwise, for this fish
be wished.
is, among the Chondrichthyes, the sole known possessor of a conThe fact that in it the spleen and processus
tinuous mesentery.
digitiformis are not seen on opening the body-cavity from the ventral
aspect, has been already alluded to.
It is due to these organs being
hidden beneath the continuous mesentery named.
More than this
however! for, on turning the alimentary viscera to the left side as
indicated in fig. 2, the mesentery in question is seen to be perforated
by two large round holes. The anterior of these lies immediately
behind the anterior (superior) mesenteric artery {a.m.'), in juxtaposition to the head of the small intestine, and gives passage to
the posterior occurs lineally below the posterior
the spleen (s.)
(inferior) mesenteric artery {a.m."), and similarly gives passage to the
appendix digitiformis {ap.). There here arises the question whether
the spleen and digitiform process, which alike perforate the mesentery,
;

;

;

;

^

Parker, T.

J.,

'

Zootomy,' p. 47.

and Urolophus (Pvoc. Linn. Sec. N.

The
S.

descriptions of Haswell for Trygon
vol. iii. (ser. 2) p. 1716) are more

W.

nearly correct.
2
Cf. Stannius, Handbuch d. Anat. d. Wirbelth.' p. 193.
3 Journ. Linn. Soc, Zool. vol. xxiii. pp. 393 et seqq. (1890).
^ Marshall & Hurt, Junior Course in Practical Zoology, ed.
'

2,

1888, p. 218.
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its substance
or whether
not been induced by other means, the glands
named having merely accommodated themselves to the exigencies of
The spleen had been unfortunately removed, to a large
the case.
extent, in my specimen before it reached my hands {cf. Plate LVII.
fig. 3, s.) ; sufficient, however, remains to show the presence of a
couple of well-marked furrows. One of these {f.p-) indicates the
point of apposition with the head of the pyloric gastric sac {py.)
the other {f.m.) that of strangulation or embrace by the mesentery.
That portion of the spleen which lay to the right of the latter (=
that marked s. in figs. 2 & 3) had grown out into a veritable hernia.
In view of the very variable extent to which this organ may force
its way between the folds of the mesentery among Plagiostomi in
general, I am inclined to adopt the second of the two alternatives
postulated above, and to regard the absorption as perhaps not
primarily due to this hernia-like extension of the glandular struc-

actually caused the absorption of

the latter

;

may have

;

tures

named.

The

spleen of the Batoidei

is

remarkable among that of

all verte-

It lies in the bay formed
enormous development.
between the cardiac and pyloric sacs of the stomach, and projects
It either extends under cover of the stomach
freely to the right side.
and intestine, giving rise to a solid mass which lies immediately
beneath the backbone, and not unfrequeiitly fills the interspace

brates for

its

between the genital glands or it embraces the left side of the valved
segment of the gut (ex. Rhinobatus and Trygonorhind), in a manner
somewhat resembling that in which the embryonic supra-renal
body of mammals "caps" its corresponding kidney. It will be
observed that in Hypnos the spleen (s., fig. 2) passes behind the
main trunk of the (anterior) superior mesenteric artery {a.m.'). In
many Plagiostomes, it shows a marked tendency to extend either in
front of the same or between its branches
consequently, while the
facts seen in the absorption of the mesentery of Hypnos beyond
doubt furnish the clue to the rationale of this process as it applies
to the living Chondrichthyes generally, they would appear to denote
the initial phase in one of a possible series of variations in the
same.
The absorption of the mesentery is a phenomenon which has long
been recognized among other vertebrated animals, and consideration
of t!ie facts concerning it yields an interesting result.
Rathke has
long ago described it' in the Turbot and Gar-Pike, Owen in
the Pipe-fish % while both these observers have recorded it for the
;

;

Cyprinidse.

While in the Myxinoids the mesentery is continuous, in the
Petromyzontidae it is absorbed to the maximum degree
persisting,
as is well known, at the extreme anterior and posterior ends of that
portion of the gut which lies within the post-pericardiac coelom,

—

'

'

Ueb. den Damkanalen unci Zeugungsorgane

d.

Fische.'

Halle, 1824,

pp. 104-105.
^ Oomp. Anat.
Cf. also

& Phjs. vol. i. p. 424.
Ouvier and Valenciennes, Hist. Nat. des Poissons,

vol.

i.

p. 507.
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as a series of insignificant investments for the blood-vessels of the

former \
On turning to the Amphibia, we find that in the Anura the
mesentery is, like (hat of the Amniota, continuous, except for an
occasional feeble splitting and overgrowth in relation to the gathering
up of the blood-vessels within the folds of the gastro-duodenal
omentum (ex. Ceratophrys).
In the Urodeles, however, the
mesentery is either continuous and unabsorbed {Ichthyophis,
Siphonops, Siren, Proteus, Amphiuma, Menopoma), or widely interrupted (Salamandra', Siredon, Menolranchus), in a manner such as
is never realized in any known Anuian.
The presence of a continuous mesentery can only mark the retention of a lowly character
wherefore it follows that the Batoid
Hypnos suhnigrum, although admittedly one of the most specialized
living members of the order Plagiostomi, retains at least one character more lowly than that of all its alHes.
It is interesting to note
the parallelism to this which is seen in the other orders of Vertebrata
cited, the dorsal mesentery being complete in the specialized Hags
among Marsipobranchs, and in the Gymnophiona and Anura among
Amphibians.
Finally, as to the rationale of the process of absorption of the
mesentery among the Ichthyopsida in general.
The Dipnoi and
Amphibia are well known to possess a median ventral mesentery,
which, in the last-named order, lodges the median epigastric (anterior
abdominal) vein. This mesentery, like its fellow on the dorsal side
and if a Frog
of the gut, is well known to be subject to absorption
and a Salamander he compared, it will be readily seen that in its
most completely absorbed state it forms but a cover for the vein
named. In the Amniota it becomes still more abbreviated, and
;

;

finally persists in relation to the median epigastric vein (or its homologue the umbilical vein [afterwards the round hgament] ^ of the
liver) as the broad, or falciform ligament.
The relationships of the dorsal mesentery of the cartilaginous
fishes to the dorsal intestinal vein^ repeat those of the ventral
mesentery of the Amphibia and Amniota to the median epigastric
Again between the relationship of the first named to the
vein.
arteries, in those Plagiostomes in which it is
intestinal
most
completely absorbed and in the Fetromyzontidce, there is a striking
:

I think it not unlikely that its disappearance in these fishes has to do with
the immense development of the genital glands, they having apparently fused
in the middle line.
- On examination of a numerous series of individuals I find this interruption
to be variable, and at times uneiFeeted.
3 Beddard has briefly described (P. Z. S. 1884, p. 553) a median epigastric
vein in the adult Echidna. It is most desirable that the relationships of this
''

vessel should be more fully worked out.
I cannot reconcile with this the belief (Balfour, Comp. Embryology, vol. ii.
" that the falciform ligament is not a remnant of a primitive ventral
p. 623)

mesentery."
tion,
*

and

Beddard's discovery would appear to

it calls

me

fatal to this considera-

for a reinvestigation of the matter.

Cf. T. J. Parker,

PhH. Trans,

vol. clxxvii. (pt.

ii.

1886), p. 707.
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mesentery of some Teleostei (ex.
Salmo) to venous trunks which pass between the intestinal and ventral
body walls '.
On the whole, and on consideration of the facts
referred to in dealing with the Anurous Amphibia, I am disposed to
regard the disposition of the great vessels named as the primary agent
in originating the absorption under consideration.
similarity to that of the ventral

The so-called abdominal pores of the cartilaginous fishes have
to arise in relation either to peritoneal
been shown by Bridge
pouches (dv.p., fig. 5) resulting from outward extension^of the peritoneum, or to cloacal pits (dv.c.) formed by inward extension of the
ventral body-wall.
In the specimen of Hypnos here figured, the
two were in wide communication on the left side, sufficient to pass a
crow-quill
on the right side the base of the peritoneal pouch
fig.)
constricted, whereby it communicated with the cloacal
was
{cf.
This is of interest, as
pit by a minute aperture in its dorsal wall.
Bridge's researches have shown the parts in question to be variable
specifically and individually to an unexpected degree.
'"

;

DESCRIPTION OF PLATE
Fig.

1.

2.

3.

4.

LVII.

Hypnos subnigriim, cJ. Greneral disposition of the viscera, as seen
ou reflecting the ventral post-pericardiac body-wall.
One third nat. size.
The same. The alimentary viscera, dorsal mesentery, and testis, as
One third nat. size.
seen from the right side.
The same. The spleen and appendix digitiformis, represented in relation to the dorsal mesentery (indicated by a black line a, /3).

Two thirds nat. size.
The Bursa Entiana, together with the head of the small
(valve-bearing) intestine and the pyloric chamber of the stomach
laid open from the left side, to show their contained valves.
Two thirds nat. size.
The same. Peritoneal pouch and cloacal pit of the right side, lateral
The same.

;

5.

view from within.

Nat.
Eeference

letters.

a.m' Anterior superior mesenteric artery,
a.wi". Posterior superior mesenteric artery,
.

cd.

Appendix digitiformis.
Stomach (cardiac sac).

c.h.

Gall-cyst.

af.

Cloaca.
d.h. Bile-duct.
d.m. MiUlerian ducts (coalesced ostia of).
dv.c. Cloacal pit.
dv.'p. Peritoneal pouch.
cl.

f.m. Mesenteric furrow,
f.p. Gastric furrow.
hp. Liver.

'

2

Cf. Stannius, op. cit. pp. 250, 251.

Journ. Anat.

&

Phys. vol.

xiv. p.

81 (1879).
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Large intestine.
Small intestine (Bursa Entiana or duodenal segment).
Small intestine (ileal or valve-bearing segment).
Suspensory ligameijt of liver.

Gastro-bepatic omentum.
om. Lesser omentum.
po. Pancreas.
o.Cf.

py. Stomach (pyloric sac).
re. Left kidney,
s. Spleen.
is.

Testis.

v'.

Pyloric valve.
Intra-duodenal valve.

v".

v"'. Spiral valve.

5.

Observations on the Pectoral Fin- Skeleton of the Living

Batoid Fishes and o£ the Extinct Genus Squaloraja, with
especial reference to the Affinities of the same.

G.

B.

Howes,

F.Z.S.,

F.L.S.,

Assist.

Professor

By
of

Zoology, R. College of Science, S. Kensington.

(From
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The Pectoral Fin-Skeleton of the Trygonid Pteroplatea hirundo.

The pectoral fiii-skeleton of this fish is supported for the most
part upon large pro- and meta-pterygia {pp., int., figs. 1 & 2), and
the first-named cartilage is in articulation with the shoulder-girdle
and the mesopterygium, one or both, by means of well-defined
Intercalated between the pro- and meta-pterygia
synovial joints.
two well-defined cartilages {ms.,np.), each resulting from
the fusion of the bases of a number of parallel rays of the fin-axis.
These cartilages are plate-like and expanded in the manner of the
mesopterygium of the Selachoidei, and with that they might appear
at first sight to be jointly homologous.
The mesopterygium of the Selachii is well known to be variable
in its degree of extension outwards, in proportion to which it forms
a more or less efficient support for the axis of the fin ; great as is
this variation, there is no known Selachoid fish in which the articular
base of the mesopterygium is furnished by more than four ravs.
In Pteroplatea some 18-23 or more of the 21-26 rays which
support the fin-axis are in direct apposition with the limb-girdle.
The detailed characters and variations in fusion of these are
sufficiently represented in the accompanying figures (figs. 1 & 2) ;
but, concerning their fundamental relationships, there are one or
In the younger of the two examples
two noteworthy features.
(fig. 1) the anterior of the two supposed mesopterygia (ms.) is in
mere fibrous connection with the shoulder-girdle ; and the propterygium (pp.), which bears postero-internally a facet for synovial
articulation with the latter, furnishes a condyle for articulation

(j)p.,mt.) are
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anterior border of the meso-

pterygium (ms.).

The

posterior plate (np.)

articulation,

is,

by means of an

for the

efficient

most

part, in well-defined

synovial capsule, with the

postero-lateral moiety (" glenoid commissure

" of Parker

')

of the

ms.

FiK.
Fig.

1.

Fis. 3.

1

Horizontal section- through the

left

pectoral fin of Pteroplatea hi-

runclo, (J.

Fig. 2.
Fig. 3.

A

similar section of the corresponding fin of a second specimen (also
(S
older than fig. 1.
similar section of the corresponding fin of a Myliohatis aquila.

),

A

All natural

size.

Itcferences.~g.s., shoulder-girdle ; ms., mesopterygium mt.,
np., ueopterygium 2}p- propterygium.
;

metapterygium

;

;

The black

Eay

areas denote st no vial cavities.

Soc. Monograph on Shoulder-girdle and Sternum, p. 8.
I have found from experience that sections, such as those here figured, give
more satisfactoiy results than do mere macerated preparations.
In the
latter, as in ordinary dissections, the presence of occasional superficial
furrows, at the points of fusion of rays or segments or of the disposition of
nerves, tendons, &c., and the appearances produced by the remains or cut edges
of inter-muscular septa, are apt to be seriously misleading.
Haswell speaks (Proc. Linn. Soc. N. S. W. vol. ix. part. i. p. 35) of the
propterygium of Trygon pasthiaca as having in articulation with its distal
extremity " a stout ray with which are connected a number of fin-rays."
Gregenbaur makes no mention of this, and, as I have looked for it carefuUy, but
in vain, in the five individuals of the species which I have dissected, I think it
probable that HaswcU may have been misled in the manner indicated, or that his
" stout ray " was but a fusion of rays such as may occur at any point in any fin.
^

-
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two posterior rays being alone in fibrous connection thereIn the older of the two specimens which I have examined,
the two basal plates of the tin-axis bear {ms., np., fig. 2) essentially the
same relationships to the girdle. The propterygium is in a merely
fibrous connection with the anterior mesopterygial plate {ms.), and the
synovial articulation between the two is here unrecognizable.
The
former ( pp.) bears postero-internally a shallow facet for the reception
of a corresponding condyle of the adjacent limb-girdle ; the supposed
mesopterygial plate {ms.), apparently the more free to move upon its
base, takes on a synovial articulation with the limb-girdle, in common
with its fellow {np.) of the same side.
The differences between these
two pairs of fins are not a little remarkable and unexpected, and that
they are not sexual is clear from both specimens having been males
I know of no parallel for them elsewhere
{cf. Table on p. 685).
and that, as effecting the pro- and meso-pterygia, they are a corollary
of each other, it seems to me in the highest degree probable.

girdle, its

with.

;

II.

The Pectoral Fin-Skeleton of Pteroplatea, compared with
that of the Raiidse and of the Selachoidei.

The pectoral fin-skeleton of Pteroplatea differs most markedly
from that of any known Plagiostome thus far described. On superficial examination, its two supposed mesopterygial plates might appear
to correspond to the well-known single one of the Selachoidei, and
to represent therefore a subdivision of that

structure as it exists in
{Squatina).
The entire mesopterygium of iJ/.zwa
bears, however, but some 10-12 rays, whereas more than double
that number are present in Pteroplatea ; in Rhina but 2-3 of these
rays reach the shoulder-girdle \ while in Pteroplatea they either all,

the genus

-R/n'wfl

From this it is clear that the conditions
all but two or three, do so.
of the supposed mesopterygium in Pteroplatea are such as the
known facts of anatomy of the Selachoid fin, in even its most
expanded form, are inadequate to explain.
On turning to the Batoidei, it is seen that the posterior moiety of
the axis of the fin is supported by a greater or smaller number of
free rays (figs. 6, 7, r.) disposed serially with those forming the
or

mesopterygium {ms.) and intercalated between it and the head of
These intercalary rays were first dethe metapterygium {mt.).
scribed by Gegenbaur {I. c. p. 144) in " Raia } sp." as four or five
in number.
1 find them to be more numerous and usually from six
to seven in number in the commoner species, R. radiata excepted (c/".
Table on p. 685, and fig. 7), and I think it tolerably certain that
Gegenbaur's specimen (/. c. pi. ix. fig. 13) was of the latter species.
A careful comparison of the mesopterygium of Raia and Rhina
brings into prominence some considerations of importance in the
In Raia, the rays of the mesopterygium which
present enquiry.
reach the shoulder-girdle and furnish the articular facet are usually
4 or 5 in number, but they may be reduced to 3 {cf. fig. 7 and
1

C!f.

Gregeubaur,

pi. is. fig.

10 (1865).

'

TJntersuchung.

z.

vergleich. Anat. d. Wirbelth.'
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rig. 6.
Fig. 4. Horizontal section of the left pectoral fin-skeleton, with girdle, of an
exceptional individual of Eaia raacv.lata, ventral aspect.
similar section of the base of the fin-axis of the opposite side of the
Fig. 5.
same specimen, reversed, for comparison vrith its fellow.
Fig. 6.
similar section of the normal base of the fin-axis in Baia clavata.
Fig. 7. The same, in Saia radiata.
Fig. 8. The same, in Ehinobatus granvMtus. S •

A

A

AU
References as for

Table)

;

in

BMna

may be reduced

figs. 1

to

natural

3 except

r,

size.

neopterygial (intercalary) rays.

they are never more than 3 in number, and they

Gegenbaur, pi. ix. fig. 0).
While in
Baia the raesopterygium bears peripherally from 6 to 12 rays, in
Bhina'it never bears more than 13.
The rays of the axis of the
to 2 {cf.

Plagiostome's pectoral

fin are well

]

known

to be exceedingly variable

which they coalesce with the mesopterygium, or
to put the same facts into other words^
the degree of outward
extension of the mesopterygium is one of the most inconstant
characters of the fin in question.
It is obvious from this that the
number of rays borne upon that cartilage must, to a large extent,
increase in proportion to the extension named
but the latter
although variable, is not without its constant features, inasmuch
in the extent to

—

;
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region of the metapterygium it is always proporthe variation in depth of the anterior face of that
cartilage.
In Raia, the nietapteryo;ium is elongated and rod-like, in
Rhina it is expanded and plate-like. Both the meso- and raetaas

in

tionate

the
to

pterygia of the Plagiostome's fin are known to be identical in origin,
and to arise by the coalescence of the bases of originally distinct and
if, in knowledge of this fact, the rays which unite to
parallel rays^
form that portion of the mesopterygium of Rhina which represents the
free border of that of Raia be counted, it uill be found that the number
is greatest in the last-named species, instead of fewest as might have
been supposed". Thus it is seen that the mesopterygium of Raia,
so far as it goes, more than embraces that of the Selachoidei, Rhina
not excepted ; and, as the anterior of the two supposed mesopterygial
plates oi Pteroplatea similarly embraces the characters of them both,
in respect to the points at issue, the clue to the morphology of the
;

posterior plate of that fish {np. of figs.)

must be sought

in

something

else.

The facts which
first

arrested

my

this Society has

I have described for the fin-skeleton of Pteroplatea

attention in 1887, while preparing a paper which
me the honour of printing ^ ; homology be-

done

apparent post-mesopterygial cartilage {np.) and the
Gegenbaur not unnaturally suggested itself
at the time, and it occurred to me that if such be the truth,
the intercalary rays of Raia might be expected to show signs of
During the 3-4 years which have
fusion to form a basal plate.
elapsed since first I entertained these ideas I have examined
some scores of Skate, without having observed any traces of the
Quite recently, however, there has come into
fusion anticipated.
my hands ^ an individual of Raia maculata in which it was realized
The mesopterygium of the left side of
to an unexpected degree.

tween

the

intercalary rays (r.) of

this fish (fig. 4, ms.)

was in relationship peripherally to
which followed it (r.) were united

1 1

rays

;

form a
and
single plate, except for the liugeriug traces of the demarcation lines
between their bases and between the bodies of the second and third
On the right side (fig. .5) there was present a mesoof the series.
pterygium bearing 12 free rays ; the six intercalary rays had, by
the union of their bases, given rise to a single expanded plate, with a
smooth inner border and destitute of all traces of demarcation lines.
There was thus realized a condition of the basal cartilages of the
the intercalary rays

to

that seen in Pteroplatea (ngs. 1 & 2),
except for the numerical disparity in the number of rays involved
and for the differences in the mode of articulation upon the
That these differences are of secondary and nonshoulder-girdle.
morphological significance will, I think, be admitted, on a knowledge
of the numerical variation in the rays of the fin-axis for species of the
fin-axis essentially similar to

1
Cf. P. Z. S. 1887, p. 15, and Dohrn in Mittheilung. a. d. Zoolog. Stat zu
Neapel, vol. v. p. 174 (1884).
2 ComxDare for ex. my figs. 4 or 5 with Gegenbaur's pi. ix. fig. 10.
3 P. Z. S. 1887, pp. 3-2«.
* Thanks to my pupil Mr. J. Harrison.
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genus Raia

{cf. Table), and of the variations with age in the articular
surfaces oi Pteroplatea already alluded to {ante p. 677, figs. 1 & 2).
The post-mesopteiygial plate of the Trygouid and the free intercalary rays of the i2aurf<s having been now proved to be homologous,

the question arises, which of them is to be regarded as the more
primitive representative of the other ?
That the Batoid type of fin
has been derived from a shorter Selachoid one by forward rotation

and general enlargement is sufficiently clear, from known facts of
development ; and, on comparison of the two types, it might at first
sight appear that the post-mesopterygial plate and free rays named
above both represent, together with the mesopterygium, the mesopterygium of the Selachoidei, and that the free rays of the Raiidce
may have arisen by dismemberment and segmentation of the posterior half of that.
Such a possibility is, however, irreconcilable
with the fact, already demonstrated, that all the distinguishing
features of the mesopterygium of the Selachoidei are realized by that
of the Ruiid(X, apart from the intercalary rays. The last named are
related to Parker's "glenoid commissure" {cf. ante, p. 676), and
Gegenbaur has sought to correlate (/. c. p. 144) their origin with
what he terms the " stretching of the articular region " of the
shoulder-girdle.

Be

their

original

significance

above described show them to be

what

it

may, the

at present active in the

production of a fourth basal cartilage, phylogenetically the youngest of
the series.
The now well-known fact already cited (p. 679) that the
basal pterygia of Gegenbaur arise by fusion of the bases of parallel
and origiually distinct rays, shows the cartilage in question to be
serially homologous with the former.
I have thus far alluded to it
as it can no longer be referred to the
as the post-mesopterygial plate
facts

;

mesopterygium, I propose to term it, as is consistent with its mode
of origin and with Gegenbaur's expressive nomenclature, the neopterygium.

III.

The

The Pectoral Fin-Skeleton of Trygon, Urolophus, and Myliobatis, compared with that q/'Raia and Pteroplatea.

Trygon pastinaca has been already
p. 144) and Haswell {I. c. p. 35).
Both observers agree in regarding that basal cartilage which occupies "all the interval between the propterygiuu and the metapterygium " as the mesopterygium.
Gegenbaur figures in relation
to it 13 rays of the axis, five of which reached the pectoral girdle.
I have dissected, in all, five individuals of this species, three of
Triton uarnak, and two of Urolophus testaceus and in all but three
pectoral fiii-skeleton of

described

by Gegenbaur

(/. c.

;

of the series the number of these rays exceeds that of Gegenbaur's
specimen.
In all of them the mesopterygium is comparatively
short and plate-like.
Both Gegenbaur and Haswell regard it as
the homologue of the Selachoid mesopterygium.
If, however, the
two things be compared under the conditions which I have laid down
{ante, p. 679) in dealing with Rhina and Raia, it will be seen that
the supposed mesopterygial rays of the Trygons are much more
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numerous than

are those of the Sharks, and that the would-be
mesopterygiurn of the Trygon furnishes, like that of Raia, more than
is demanded of it {cf. Table, and especially Trygon uarnak).

ms.

//Z/7,

Fig. JO

Fig-, 9

Fig, 9. Horizontal section through the left pectoral fin-base, with its related
One half uat. size.
girdle, in Trygon fostmaca, J
similar section thi-ough corresponding parts of Torpedo narce, (f
Fig. 10.
Nat. size.
,

A

Eeferences and other details as for

figs.

1-8.

In one of my specimens the basal cartilages are in an altogether
The case referred to
exceptional and highly interesting condition.
Trygon
by far the largest
imstiiiaca,
female
of
is that of an adult
of the individuals examined (see Table). The supposed mesopterygial
rays instead of being from 12 to 13 in number, reached, in it,
the total of 19; and of these 8-9 were in articulation with the
The base of one of these fins is
shoulder-girdle, instead of from 3-5.
represented in fig. 9, and that which is most remarkable concerning
the subdivision of the so-called mesopterygiurn into two plates
{ms., np.), each independent of the other, and both in synovial
Both fins were similarly
articulation with the middle glenoid facet.
modified, except for the fact that whereas on the right side the
demarcation line between the two plates lay between rays 9 and 10,

ic is

on the left it lay between those numbering 11 and 12.
Comparison of this pair of fins (fig. 9) with those of Pteroplatea
& 2) reveals a striking similarity in structure, and it must
figs. 1
be admitted that the characters of the basal cartilages of the individual Trygon pastinaca in question depart from those of its
species, as hitherto described, exactly as they approximate towards
In other words, what then is the nature of
those of Pteroplatea.

the relationship between these two? as we have once more to face
the correlation of the existence of an apparently duplicated meso-

682

PROF.

G. B.

HOWES ON THE PECTORAL

[DeC. 2,

pterygium with that of supernumerary rays. The shoulder-girdle of
Tryrjon (fig. 9) is, like that of Eaia (figs. 4, 6), discontinuous
laterally, between the anterior and middle glenoid condyles.
It will
be observed that the base of the propterygium in Trygon, unlike that
of Pteroplatea (figs. 1, 2), is simple and destitute of a second
articulation ; and this fact, which might readily account for the
differences in the limb-girdles, would appear to be of no morphological significance, on analogy to the behaviour of the propterygium
in the younger and older stages o{ Pteroplatea, described at the outset
'

The structural plan of the pectoral fin of the individual Trygon before alluded to (fig. 9) is, on the whole, somewhat
a simplification of that o^ Pteroplatea (figs. 1, 2) ; and, in view of
the condition of its mesopterj^gial area, I regard the posterior of the
{ante, p. 6/7).

two plates there present

homologous with the neopterygiura
submit that, with this, the basal finskeleton of Trygon and Urolophus is brought into complete harmony
with that of their ally Pteroplatea, and that its axial portion represents
a confluence of those parts which, in the latter and in the Raiidce, are
differentiated to form the mesopterygium and neopterygium as I have
sought to define them.
Examination of the Table which I append will show that in Trygon
pastinaca there are indications of a numerical increase of the rays
of the fin-axis, with age
and, as the neopterygium is present as a
distinct plate only in the oldest example, the possibility that that
may be formed late, in connection with the said numerical increase,
must not be overlooked. Proof that such is the case is not forthcoming; baton the whole, and on comparison of Trygon uarnak^, I
am inclined to regard the numerical differences alluded to as of the
herein

And

described.

as

I

;

nature of individual variations.

IV.

The Pectoral Fin-Skeleton of Myliobatis
and of the Torpedinidse.

—

Myliobatis.
Gegeubaur originally described the mesopterygium
oi Myliobatis aquila (I. c. p. 144) as succeeded by first a single tin-ray

and then by a couple of plates carrying respectively four and five to
Concerning the relationships of these to the limbgirdle he does not furnish details.
I have examined three individuals
of this species, and, in all, the rays of the fin-axis were almost entirely
confluent with the girdle adjacent (fig. 3), so much so that I was at
first inclined to doubt the existence of basal pterygia in that region.

six rays each.

On

closer examination, however, distinct traces of a line of fusion
between the latter and their girdle were found to be perceptible ", and
fragments of the pterygia were encountered, in the form of isolated
plates such as that shown at * in the fig. In three of the fins dissected
there was present a well-defined demarcation line, at about the

'

Three specimens examined.

^

Indicated as a dotted line in

fig. 3.
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midcile (^axis), and this, which occupies the position of Gegenbaur's
intercalary ray

{I. c.

pl.ix. fig. 14), appears to ine to indicate the ap[)o-

meso-andneo-pterygiaof tlie
TrygonidcE and Raiidce.
Viewed from this standpoint, the pectoral
fin uf Myliohatis is in complete structural harmony with that of the
Its propterygium is in
Trygonidcs, as represented by Pteroplatea.
articulation with both the girdle and the mesopterygium, and the
sition point of parts representative of the

whole
parts

gium

chiefly

differs

from the Trygonid fin in the fusion of its
which extends even to its metaptery-

— a dominating peculiarity
in a varying degree.

It

is

interesting here to recall

my

belief

and neo-pterygia of Trygon, and to remark
that the specimens of Tr. uarnalc under my hands show signs of
fusion between the axial basal plate and the pro- and meta-pterygia.
A belief in affinity between the Trygonidce and Myliobatidce thus
becomes justifiable ; and, so far as the pectoral fin-skeleton goes,
the latter family would appear to realize a culminating term in the
in the fusion of the meso-

series.

Torpedinidce.

—The

basal skeleton of the pectoral fin of

tlie

Tor-

pedoes is one of the most perplexing with which I have had to deal,
not because of its structure but rather of its affinities, as the sequel
will show.
It has been described by Gegenbaur for Torpedo, and
by Haswell for Sypnos. I have been able to examine it in both
genera and in Astrape ; and to the general descriptions of the authors
named I have nothing to add, except that neither seems to have
sufficiently recognized the presence of an articulation of the proupon the meso-pterygium as in Pteroplatea and Myliohatis (cf. figs.
1, 3, and 10).
The mesopterygium of the Torpedinidce is a remarkable structure.

Both

in

the

number of

its

rays and in

its

general relationships,

suggests the mesopterygium of the Raiidce and of the SelacJioidei, hypertrophied and
vertically enlarged to form a stay for the massive prapterygium.
There can be no question that rays answering to the intercalary
series of the Raiidce, Tryyonidce, and Myliohatis (with their proand, in the absence of
ducts) do not enter into its composition
these, the Torpedo's fin differs from that of all other Batoids.
In
one specimen (fig. 10) I observed a fusion of the bases of two rays
next in order behind the mesopterygium ; and the resulting minute
plate {np. 1 1) showed signs of intercalation between the meso- and
as in the composition of

its

articular facet,

it

;

being the vanishing vestige of a
abbreviation of the metapterygium so
characteristic of these Torpedinidce appeared at first glance to favour
the suggestion, but I have been unable to find further support
for it; and, indeed, similar and more marked fusions had affected
the two posterior rays of the propterygium (;| of fig.), in common
with other parts of the same fin.
There is something in the above at complete variance with that
seen in all other Batoids ; and, except for its rotation forwards and
fusion with the head, the pectoral fin of the Torpedinidce is that of
Gegenbaur has insisted {I. c. p. 84) upon the marked difa Shark.
meta-pterygia, suggestive of

neopterygium.

The marked

its
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ferences between the shoulder-girdle of the Torpedinidcs and the other
Batoidei and, among those characters which I have recounted, the
mere articulation of the propterygium upon the mesopterygium is, in
;

to warrant the relegation of their fin-skeleton to
the Trygonid category. The articulation named is absent in Hypnos ;
and, in view of the inconstancy of the pro- meso-pterygial articulation
of Pteroplatea {ante, p. 677), it may justly be looked upon as of
independent origin, probably in association with the demands of the
The facts appear to me to strongly suggest
electrical apparatus.
the possibility of an independent origin for the Torpedinidm, as
distinguished from other Batoids, and to warrant a suspicion that
the suborder Batoidei as defined by Dr. Giinther ' may be at
In this connection it is noteworthy that Smith
least diphyletic.
"Woodward has lately referred Pristis, through SclerorhyncJius, to a
near kinship with the PristiophoridcB ', and that examination of the
Compectoral fin-skeleton of that fish fully justifies his action '\
parison oi Rhina squatina witii the Batoidei Ceratopterina, in which
the ])ectoral fin is free of the head ', would seem to point in the same
direction, and to indicate the independent association of these forms.
The study of the fin-skeleton of Dicer obatis is, at this juncture,
very desirable, but I regret to say that I have been unable to pursue
itself, insufficient

for

it,

want of material.
V.

The

The Pectoral Fin-Skeleton of the Rhinobatidae.

by Gegenbaur
and more recently dealt with by Haswell for TryyonoMy own observations have extended to
rhina (/. c. pp. '69 et seq.).
Taking the three genera collectively,
Rhyrichobatus also {cf. Table).
the mesopterygium {ms., fig. 8) may be regarded as a small plate,
most nearly resembling that of the Raiidce but for its more regular
and constant proportions {cf. figs. 4, 7, and 8). The rays which
unite to form it are least numerous (from 4 to 5) in Rhynchobatus,
and the same holds
most numerous in the two remaining genera
good for the numerical variation observable in the intercalary rays.
Examination of the Table which 1 append will show that the pectoral
fin-skeleton of Raia radiata furnishes a very satisfactory connectinglink, between that of the other Raiidce and of the Rhinohatidce, and
I conceive of that fish as much more lowly than the allied R. batis,
R. clavata, and R. maculata. And, whatever is to be said for the
surmised diphyletic origin of the Batoidei taken as a suborder, the two
families above named would appear to be more intimately related
to each other than to any remaining family of the Batoids as
fin-skeleton of this family has been described

for Rhinobatus,

;

ordinarily understood.

The embryological data at our disposal warrant the belief that
the forward rotation of the propterygium is a secondarily acquired
Catalogue of the Fishes in the British Museum, vol. viii. (1870) p. 434.
P. Z. S. 1889, p. 449. For a description and fig. of the Pristio^horus iiu see
Mivart, P. Z. S. pt. iv. 1879, p. 453, pi. Ixxviii.
^

*

»

Cf. Giinthei-, Cat. cit. p. 496.
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Table of Formula of the Fin-rays for the Specimens dissected.
Mesopterygial rays

Forms examined,

form

in apposition

fused to

witLi total

length in centims.

Neopterygial

Total.

rays.

meso-

witli liuib-

pterygium.

girdle.

7-8
6-7
4-5
5-6
7-8

4
4
3-4
3-4
4

3-4
4-5
3-4
3-4
5-6

10-12
10-12
7-9
8-10
12-14

9-11

3-5

3-7

12-18

9-11
8 9
6

3
3-4
4

7

16-18

6
4-5

14-1.^)

10-12
11-13

8-10

11-13
12-13

21-25
23-26

9-12

14-16
12-14
11-13
10-11
20

EniNOBATIDiE.

Bhinohatus columnm,

c?

Rhiiiobatus yranulafus,

43'5
23-5

,

i^

Rhynchohatus djeddensis,

,

(fig. 8,

p. 678)

5 52
1

lihy^ichohatua djeddensis, (5 66
Trygonorhina faseiata, cJ, 26
,

Eaiid^si.

Baia hatis,
Baia da vat a,
Baia maculata,
var. adults

Baia clavata

:

juv., 12'5
juv., 13-5

Baia radiata,

(J

$

(fig. 7, p.

678)

10-11

Trygonid^.
(Measured to end of pelvic

fins.)

Pteroplatea hinmdo :
J, 23-5 (fig. 1, p. 676)
c?,40(fig.2,p. 676)
Trygon pastinaca

5
5

d.39^
2,71

3^

2,74
2, 108

$.160

aU

(fig. 9,

p.

8-11

681)

3
4-5

Trygon uarnak

2,27
(?,34

2,36
Urolophus tcstaceus

4-5
4-5

24
23-24

5

18-21

5

14
15

:

c?,38

5

?,41^
MTLIOBATID.aB.

Myllobatis aqidla :

8?
8?

2,23
27'5
5;29-5(flg.'3,"p.'676)!!!.
j>

14-16?
14-15

7-9

12

?

22-24
22-23
19-21

TORPBDINID-E.

10-11

Astrape dlpterygia, c?)17

Hypnos stibnigrum
6
5-6

2.32
2,42
Torpedo marmorata, cJ 22
Torpedo narce, d 37 (fig. 10, p. 681)
,

11

3

6

2-3
2-3

5-6

8-9

,

1

2

all united on one side.
Mesoptervgium fused posteriorly with metapterygiuni.
^'^'^
-^
- '
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11
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10-11
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they also show the basal pterygia to have arisen independently {cf. ante, p. 680) by the fusion of parallel rays.
This
being so, the fin of the Rhinobatidce, while clearly specialized as
regards the first proposition, is less modified than that of all other
Batoid fishes in respect to its feeble expansion.
Until we know more than at present concerning the manner of
multiplication of fin-rays with bodily elongation and growth, we
must regard the presence of free rays in the position of those intercalated between the meso- and meta-pterygia of these fishes as none
other than a primitive character and, in respect to this, the Rhinobatidce would appear to exhibit a more lowly structural feature than
the, for the most part, less modified Selachoidei.
Whether they
may not have reverted to it, it is at present impossible to say but
I regard the matter as the more interesting in that Edinger has
attempted to show^ the prosencephalon of the Skates to be more
lowly than that of the Sharks, and that I have found" the primitively
continuous dorsal mesentery of the alimentary viscera to be alone
character

;

;

;

by the Torpedo Rypnos subnirjrum among living Plagiostomes.
It raises, among other things, the question whether this
type of fin-skeleton, which Huxley^ would apparently associate with
his " multibasal " one, may not represent the (admittedly modified)
survivor of a type more primitive than that of the living Selachoidei,
rather than a culminating terra in a series of changes which he has
pictured {I. c. p. 52) as of the nature of an expansion with interpolation of postaxial rays, under a shortening up of the supposed
" archipterj-gium."
For the greater part of the material upon which this investigation
is based, I stand indebted to the late Dr. F. Day, and, through my
retained

honoured master Prof. Huxley,

Museum),

to

whom we owe

to Mr. Ramsay (of the Svdney
the possession of the Australian forms.

My thanks are also due to my friend Mr. G. A. Boulenger for a
continuance of that assistance and advice extended to me on former
occasions, and to my friend and former pupil Dr. J. Beard for the
reference to Edinger's work cited.

—

P.S.
Since this paper was written Mr. Boulenger has directed my
attention to a short pajjer recently published by O. Jaekel\ in which
the author arrives at the conclusion that the Batoidei are of polyphyletic origin.
He bases this upon the study of the disposition of
the gill-slits, of the translocation of the pectoral fin in relation
thereto, among living forms, and of certain facts of palaeontology.
I am, on the whole, disposed to accept the spirit of his conclusions
;
but my own researches suggest that, setting aside the Ceratopterina
(which may possibly be related to the Rhinidce) and Pristis (which
1

2
^

*

Abhandl. d. Senckenbergsche Gesellsch. nat. Frankfurt, Bd. xv. 18SS,
This Tol.. p. 671.
P. Z. S. 1876, cf. pp. 52, 68, ,59.
Sitzungsb. d. Gesellsch. naturf. Freunde, Jhrg. 1890 (no.

3), p.

47.

p. 102.
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has gone already), those Batoids which remain would fall into two
one including the RhinolatidcE, Raiida, TrygonidoB,
great series
and most probably the MyUobatidce, which might be provisionally
termed the Batoidei veri, as distinguished from the TorpediiiidcB
or Batoidei non veri.
Jaekel has failed to recognize one character of especial interest at
the present juncture, viz. the presence in many Batoids of a vestigial
(sixth) pair of gill-slits.
These are disposed lineally with the functional ones and immediately below (ventrad of) the coracoid cartilage.
Parker refers to them in Raia nasiita as "looking like an obliterated
sixth pair of gill-slits."
I fail to see that any other interpretation
is possible, and their position and relationships appear to me to
warrant the conclusion that the pectoral girdle of the Plagiostomi
has, with its related fins, undergone a translocation forwards proportionate to the shortening up of the branchial apparatus by suppression from behind.

—

VI.

The Pectoral Fin-Skeleton and

Affinities

of the Liassic

Squaloraja polyspondyla.

My

friend Mr. Smith Woodward, in his excellent paper on this
seeks to associate it with the Sharks and Rays (p. 537). and he
would create for its reception the family Squaloraiidce of the Selachii
Tectospondyli.
He figures and describes the pectoral fin-skeleton
fish',

and he regards the anterior of the two
which support it as (/. c. p. 536) either "the
coalesced pro- and mesopterygium" or " mesopterygial, with a
minute indistinguishable propterygium at its proximal angle." In

with perfect accuracy,
basal cartilages

this I believe

him

to be mistaken.

He

bases his

conclusions, as

but on
upon analogy to the liying forms
appeal to them another, and to my mind more forcible, comparison
may be instituted. I have previously attempted to show" that the

need hardly be

said,

;

paired fins of the Chimseroids are destitute of a mesopterygium, and
that Mivart was right in regarding the two-jointed ray of the anterior
border of their pectoral fin as a propterygium. Very shortly after
the reading of Mr. Smith Woodward's paper, I had the good fortune
to examine his specimens ; the conclusion that the pectoral fin of
his fish was that of a Chimseroid forced itself upon me at the time ;
and as all subsequent consideration has the more fully persuaded
me that this is so, I avail myself of the present opportimity of

recording my belief.
It is, unfortunately, impossible to say whether the propterygium
of Squaloraja was or was not segmented ; its posterior border appears
to have been thickened and keel-like throughout its proximal region,
and examination under a lens reveals the presence of an interspace
between the ridge in question and the base of the metapterygium.
The Chimaeroid metapterygium differs from that of all known
Sharks in its gradual increase in depth from behind forwards, and
1

P. Z. S. 1886, pp. 527-538.

^

P. Z. S. 1887, p. 23.
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in the

forward and downward slope of

its

FISHES.

anterior border.

in the Sharks the vertical diameter of this cartilage

is

[DcC. 2.

Whereas

greatest at

its

the Chimseroids it is
greatest at its anterior end ; and in some respects the anterior border
of the Chimaeroid metapterygium repeats, in its relationships to the
propterygium, the conditions of the mesopterygium of the Selachii.
In its realization of these characters, and in the simple constitution
of its cartilaginous rays, the pectoral metapterygium of Squaloraja
closely resembles that of the living Holocephali ; and, on careful
comparison of the two, I am convinced that, with respect to the
skeleton of its paired fins, that fish is indubitably, and as Dr.
Giinther at first suggested \ a Chimaeroid.
In talking this matter over with Dr. Traquair during the autumn
of 1889, I was much rejoiced to find that he had independently
arrived at the same conclusion on a study of the skull, which he
It is to be hoped that he
asserts^ is "of the autostylic structure."
will give us, with as little delay as possible, fuller details of this

middle, or near

its

posterior extremity,

in

important discovery.

My

best thanks are due to

my

his courtesy in having allowed

me

Mr. Smith Woodward, for
examine bis matchless specimen.

friend
to

' Geol. Mag. vol. ix.
Curiously enough he altered his mind later, in
(p. 148).
doubtfully referring it (' Introduction to the Study of Fishes,' p. 335) to the

Pristiophoridcs.
^

Nicholson

& Lydekker's Manual

of Palaeontology,

vol.

ii.

p.

950 (1889).

APPENDIX.

THE

LIST OF ADDITIONS TO

SOCIETY'S

MENAGEEIE

DUEING THE YEAR
1890.
Jan.

2.

Common Barn-Owl

1

(Strix fiammea).

Presented by Mr. H.

Craig.
4.

2 Swainson's Lorikeets {Trichoglossus

novee-hollandife).

Depo-

sited.
6.

4 Leo^avATovtoisea (Testudopardalis). 2 ad., 2 jr. Presented
by the Rev. G. H. R. Fisk, C.M.Z.S.
Presented by
3 Well-marked Tortoises {HmnojMs signatus).
the Rev. G. H, R. Fisk, C.M.Z.S. From Namaqualand,
S. Africa.

Rufous Snake (Ablabes rvfulus). Presented by the Rev. G.
H. R. Fisk, C.M.Z.S.
6 Gray's Frogs {Rana grayi). Presented by the Rev. G. H. R.
1

Fisk, C.M.Z.S.

7.

8.

9.

10.

8 Smooth Clawed Frogs (Xenopus Icsvis). Presented by the
Rev. G. H. R. Fisk, C.M.Z.S.
Received in Exchange.
1 Koala (Phascolarctus cinereus).
2 Indian Cobras (Naia tripudians). Received in Exchange.
1 Indian Python {Python molui-us). Received in Exchange.
2 Spur-winged Geese {Plectropterus gambensis). Presented by
C. B. Mtford, Esq.
4 Tufted Umbres (Scopus umbretta). Purchased.
3 Yellow-winged Sugar-birds {Ccereba cyanea). Presented by
H. E. Blanford, Esq.
2 Broad-billed Tanagers (Euphonia laniirostris). Presented by
H. E. Blanford, Esq.
1 Green Turtle {Chelone viridis). Presented by Mrs. Harris.
Presented by
1 Bluish Finch (Spermophila ceerulescens), (S
Mrs. Mayne.
.

1 Geotfroy's Terrapin (Hydraspis Mlarii), Purcnased.
6 Red-bellied WaxbiDs (Estrelda rubriventris). Presented by
T. W. Bacon, Esq.
5 Blue-breasted Waxbills {Estrelda cyanogastrd). Presented by

T.

W.

Bacon, Esq.
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Jan. 10. 7 Grenadier VVaxbills (Urepginfhis granatinus) Q (S , 1 $•
Presented by T. W. Bacon, Esq.
Presented
3 Paradise Wli'vdali-birds ( Vidua pamdisea), 3 S
by T. W. Bacon, Esq.
,

.

2 Golden-backed Weaver-birds (Pyromelana aitrea). Presented
by T. W. Bacon, Esq.
Presented by Capt.
1 Cbattering Lory (Lorius garridas).
Bason, P. & 0. s.s. Bombay.'
Purchased.
11. 2 Dufresue's Waxbills (^s/;-<'/f7« fZrt/jwww), c? $.
Presented by E.
15. 1 Black-headed Gull {Larus ridibundus).
Hart, Esq., F.Z.S.
Purchased.
1 Antarctic Skua {Stercorarhts antcu'cticiis).
Presented by Mrs. F.
3 Green Tree-Frogs {Tlyla arbor ed).
Aronson.
Purchased.
10. 2 Cardinal Grosbeaks {Cardinalisvirginianus), 2 S
Purchased.
1 Indigo-bird ( Ci/cDwspiza cj/anca), ^
2 Shining Weaver-birds {Hypochera nit.ens). Purchased.
Pur4 Grenadier Weaver-birds {Euplectcs oryx), 2 c? 2 $
'

•

.

,

.

chased.
2 Black-bellied Weaver-birds (Euplectes afer). Purchased.
4 Red-beaked Weaver-birds (Qtielca scmguinirostris), 2 c?? 2

Purchased.
4 Cut-throat Finches {Amadina fasciata), 2

cS

,

25.

5

•

Pur-

chased.

4 Chestnut-eared Finches {Amadina

Purchased.

castanotis).

Whydah-bird {Tidnaparadisea), c?. Purchased.
Purchased.
1 Indian Silverbill {Mxnia malabarica).
4 Barred Doves (Geopelen striata). Purchased.
Presented by Sir
1 Chinese Jay-Thrush Garndax chineiisis).
Harry B. Lumsden, K.C.S.I., C.B., F.Z.S.
Presented by
1 King Parrakeet (Aprosmictus scapulatus), (S
the Count Povoleri, F.Z.S.
Presented by
1 Wliite-necked Raven {Corvultur albicollis).
1 Paradise

(

17.

•

— Marshall, Esq.

—
—

Marshall,
Eagle (Aquila verreauxi). Presented by
Esq.
Presented by
Marshall,
1 Jackal Buzzard {Buteo jacal).
Esq.
Purchased.
1 Pigmy Cormorant (Phalacrocorax africanus).
1 Moorhen {Gallimda chloropus). Purchased.
Deposited.
1 Bonnet-Monkey {Macarus simeifs), §
Presented by Mr.
2 Brown Capuchins {C'ebus fatuellus), 2 S
E. Malatesta.
Deposited.
1 Malbrouck JNIonkey (Cercopithemis cynosurus), (^
1 Bonnet- J\Ionkey {Macacus sinicus), § . Presented by Miss
Alice Booth.
Presented by
1 Macaque Monkey (Macacus ajnomolgus), cJ
Mr. C. Harris.
Presented by
1 Green Monkey ( Cercopithecus callitrichmi), (^
Quart.-Master Sergeant Mathison, W.I.R.
Presented by
1 Silver Pheasant (Evplocamus nycthemerus), c?
W. R. Rootes, Esq.
12 Cuming's Octodons (Ocfe(?o?» CM?W2W^«"). Presented by W. H.
Newman, Esq.
Deposited.
1 Larger Ilill-^Iynah (Gracula intermedia).
Presented by
f) Common Dormice (Muscardinus avellanarius).
F. AVyndham, Esq.
1 Vulturiue

18.
21.

22.
23.

.

•

,

.

24.

.

.

28.

31

ADDITIONS TO THE MENAGERIE.
Feb.

2. 1
3.

1
1

7.
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Dingo ( Canis dingo). Born in the Menagerie.
Hoffmann's Slotli (Cholopus Jioffmanni). Purchased.
Eing-tailed Lemur (Lemur catta). Presented by the Exe-

cutors of the late Dr. Allan.
1 Vulpine Phalanger (Phalcmc/ista vulpma), 2
Presented by
W. H. Seward, Esq.
1 Alligator {Alligatoi- mississippiensis). Presented by A. B.
.

Archer, Esq.
1

Hamster

1

Macaque Monkey (Macacus cynomolgus),

(Cricetus frmnentarius).
Presented by H. Hananer,
Esq., F.Z.S.
18. 1 Panama Amazon (Chrysotis ^^anamensis).
Received in Ex9.

change.

4

(J

2 Barbary Turtle-Doves (Turtur risorius).

Deposited.
Presented by Miss
.

Teil.

22. 1

Bonnet-Monkey {Macacus

sinicus),

5

Presented by Mr.

•

W.

Bell.

1

Green

Monkey

(^Cerco2ntkemis

Born

callitrichus).

the

in

Menagerie.
1

Esquimaux Dog {Canis

familiaris),

$.

Presented by

Wm,

Tourney, Esq.
1

Common Raccoon

24. 2 Cereopsis

{Procyon lotor). Deposited.
Geese {Cereopsis novce-hollandim).

Bred

in the

Menagerie.

Mar.

3.

4.
6.

8.

12.
16.
24.

Presented by
1 Grey Hypocolins {Hypocolius ampelinus), c?
W. D. Gumming, Esq. From Scinde. See P. Z. S. 1890,
p. 147, Plate XV.
Deposited.
1 Rhesus Monkey {Macacus rhesus), ^
Deposited.
1 Spotted Ichneumon {Herpestes nepalensis).
2 Badgers (Meles taxus). Presented by P. Bicknell, Esq.
1 Axis Deer (Cervus axis), 2
Born in the Menagerie.
2 Red-headed Tiger-cats (Je/('sj>Z«/M'ceps). Purchased.
1 Plumbeous Fish-Eagle (Polioaefus phimbeus). Purchased.
Born in the Menagerie.
1 Gayal {Bibos frontalis), 5
3 Red-footed Ground-Squirrels {Xerus erythropus). Received
.

.

•

.

in Exchange.
Ring-necked Pheasants (Phasianus torquattis), cJ $
sented by H.R.H. the Prince of Wales, K.G.
26. 2 Himalayan Monauls {Lophophorus impeyanus), 2 5

26. 2

.

Pre-

'

.

Pur-

chased.

2 Indian Pythons (Python molurus). Purchased.
2 Diuca Finches (Diuca grisea). Purchased.
Purchased.
1 Black-chinned Siskin {Chrysomitris harbata), ^
2 Field Saflron Finches {Sycalis arvensis). Purchased.
Purchased.
1 Alaudine Finch (Phrygilus alaudinus).
Deposited.
27. 1 Ghacm.a.'B&hooii (Cynocephahis porcariMs), 25 Common Boas {Boa constrictor). Purchased.
1 Hog-Deer {Cervus porcimis), cJ. Born in the Menagerie.
Presented by Mrs. Florence J.
31. 1 Egyptian Cat {Felis chaus).
.

Waghorn.

Monkey {Macacus rhesus). Born in the Menagerie.
Presented bv
W.
2 Mantchurian Cranes {Grus viridirostris)
Campbell, Esq. From Corea. See P. Z. S. 1890, p.' 147.
1 Rhesus

.

Apr.

1.

1

Diana Monkey (CercopjY^ecMS

3 Long-eared Owls {Asio otus).
Powell, Esq.

C

2. Purchased.
Presented by W. Geofirey N,

(Ziarea),

APPENDIX.

692
Apr.

2.

1 Stout (Mttstela erminea), (S

.

Presented by Cuthbert Johnson,

Esq.

2 Hybrid Deer (Bred between Cervus eJaithus J and Cervus
Deposited.
stka $ ), 2 $
8 Undulated Grass Parrakeets (3Ielopsittacus undulatus), 4 c?
.

3,

Pui'chased.
4 2
Pre1 Short-winged Weaver-bird {Hyphantornis hrachypfera).
sented by Commander W. M. Latliam, R.X., F.Z.S.
1 Three-toed Sand-Skink {Seps tridactylus). Presented by J.
A. C. Warburg, Esq.
Presented by J.
8. 1 Black-eared Marmoset (Sapale penieillata).
A. Watson, Esq., F.Z.S.
3 European Flamingos {Phoeyiicopterus antiquorum). Purchased.
Purchased.
1 Australian Crane (Grm austrulnsiana)
2 Simony's Lizards {Lacerta simo7iyi). Presented by the Lord
From the Rock of Zahuo, Canaries. See
Lilford, F.Z.S.
P. Z.S. 1890, p. 354.
From the
1 Simony's Lizard (Lacerta simonyi). Deposited.
Rock of Zalmo, Canaries.
Deposited.
1 Delalande's Gecko {Tarentola delalandii).
Presented by AIjs. Eowden.
9. 1 Jackdaw (Corvus monedida).
4 Undulated Grass-Parrakeets (Melopsittaeus undulatus), 2 (S
Deposited.
2 $
.

5.

.

.

White-nosed Monkey {Cercopitliecus petaurutd), 5.
Pai-fitt, "Esq., M.R.C.S.
Presented by
1 Macaque Monkey (Macacus cynomolgus), 5

11. 1 Lesser

Presented by E. B.

•

Mrs. H. F.

Batt".

Common Badger

(Meles taxtis, white variety). Presented by
the Hon. Morton Xorth.
Presented by Capt.
1 Sambur Deer ( Cervus aristotelis) , S
1

•

George Janes.

4 Great Bustards (Otis tarda), 4 c?. Purchased.
2 Chestnut-eared Finches (Amadina castanotis),

^ $.

Pur-

chased.

Blessbok (Alcelaphus albifrons), S
Deposited.
1 Delalande's Gecko (Tarentola delalandii). Presented by Bertram B. Hagen, Esq.
Purchased.
14. 1 Indian White Crane (Grus leucogeranos).
2 Black-gorgeted Jay Thrushes (Garruhx pedoralis). Purchased.

12. 1

•

Fruit-Pigeon (Carpophaga pacifica). Purchased.
4 Madagascar Weaver-bii-ds (Foudia madagascariensis), 2

1 Pacific

15.

$

Pm-chased.
2 Lataste's Frogs [Rana
2

cJ,

.

latasti).

Presented by G. A. Boulenger,

Esq., F.Z.S.
16. 1

2
17. 1

1

2

6
19. 2

22. 1

Common Moorhen

(Gallinula chlwopus).
Presented by
Cuthbert Johnson, Esq.
Moorish Toads (Bufo mauritanicus). Presented by Cuthbert
Johnson, Esq.
Indian Muntjac (Ccrrw/u-s wj!/w(/«e), cJ. Deposited.
Puma (Felis concolor). Born in the Menagerie.
Indranee Owls (Syrnium indranee).
Presented by A. R.
Lewis, Esq.
Common Cormorants (Phalacrocorax carbo). Purchased.
Adelaide Parrakeets (Platycercus adelaidce). Received in
Exchange.
Musk-Deer (Mo&clms moschiferus), J Received in Exchange.
.
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Apr. 23. 7 Bearded

Lizards {Amphiholurus harhatus).
Excliange.
Muricated Lizards {Amphiholurtts muricatus).

Received in

Received in
Exchange.
Gotdd's Monitor (Varanus gouldi). Received in Exchange.
Brown Bear {Ursus arctos), cj. Presented by Miss Evelyn
Muir.
Egyptian Ichneumon (Serpestes ichneumon). Deposited.
Bateleur Eagle (Helotarsus ecaudatus). Presented by Dr. E.

.3

1
1
24. 1

1

J. Baxter.

Presented by
Phea.sant {Phasiamis ellioti), J
Wilfred G. Marshall, Esq.
1 Cape Weaver-bird (Hxjphantornis capensis), ^. Presented by
Wil&ed G. Marshall, Esq.
Presented
1 Red-eved Ground-Finch (Fipilo erythrophthalmus).
by Wilfred G. Marshall, Esq.
Presented by Mrs.
25. 1 Rhesus Monkey {Mucacus rhesus).
Pendry.
Born in the Mena1 Lidian Muntjac (Cervultts muntjac), $.
1 Elliot's

.

'

gerie.

2

White

Pelicans (Pelecanus onocrotalus)
Deposited.
Parrakeet {Platycercxs harnardi).
Received in
.

26. 1 Barnard's

Exchange.
2 Alexandrine Parrakeets {Palaornis alexandri). Deposited.
Deposited.
2 Grey Ichneumons (Heipestes gnseus), 2 cJ
Presented by J.
1 Tuatera Lizard (Sphenodon punctatus).
Catheson-Smith, Esq.
Pre28. 1 Rhomb-marked Snake (^Psammopkilus rhombeatus).
sented by Miss Harris.
Bom in the Mena1 Black-headed Lemur {Lemur brunneus).
.

gerie.

1 Sooty Phalanger (P/^a/a?i^«stoyM%twosa).
29. 3

Wild Boars (yoimg) (Sus

30. 3

Common

brand Russell.
Vipers

(

scrofa).

Vipera berus).

Deposited.

Presented by Lord Her-

W.

Presented by Dr.

C.

Cousens.

May

Pre1 Louisianian Meadow-Starling {Sturnella ludiviciatia), $
sented by W. H. St. Quintin, Esq.
Pre1 Black-bellied Sand-Grouse (Pterocles arenarius), $
sented by W. H. St. Quintin, Esq.
Presented
4 Variegated Sheldrakes {Tadorna variegata), 4:(S
by Capt. C. A. Findlay, R.N.R.
Presented by R. E.
2. 1 Ring- tailed Coati {Nasua rufa), S

1.

.

.

.

•

Moore, Esq.
.

Pur-

Presented by J. C.

War-

2 Yellow-rumped Seed-eaters {CrUhagra chrysapyga), 2

<S

chased.
3, 1

Green Lizard {Lacerta

viridis).

burg, Esq.
1 Three-toed Sand-SMnk {Seps tridactylus). Presented by J.
C. Warburg, Esq.
Purchased. SeeP.Z. S,
5. 2 Haitebeests {Alcelaphus caamd), cJ $
1890, p. 411.
Presented by J. Newton Hay1 Redwing (Turdus iliacus).
ley, Esq.
Presented by Dr. W. K.
1 Common Viper {Vipera berus).
Sibley.
.

APPENDIX.

694

May

o. 1
6.

Slowworm {Anguis fi-agilis).

Presented by Dr. "W. K. Sibley,
Deposited.
Wallaby {Halmaturns hennefti), (S
Deposited.
Black Wallaby {Halmaturiis ualabctfm), $

1 Bennett's
1

.

.

2 Brusb-tailed VVallabies (Petrogale penicilhta), ScJ. Deposited.

Common Quails {Cotitrniv cominmiis). Deposited.
1 Blossom-beaded Panakeet (Palfcoryiis cyanoce^ihalus),
(J
Presented by Dr. Seton.
1 Ring-necked JParrakeet (Palaomis torquatus), ^ . Presented
by Dr. Seton.
Presented by
1 Red-sided Eclectus {Eclectus pectoralk), 2
Dr. Seton.
Presented
2 King Parrakeets {Aprosmictus scaptdatus), cj 2
by Dr. Seton.
1 Oe3'lonese Hanging Parrakeet (Loriculus adaticus). Presented
by Dr. Seton.
Presented by
1 Pennant's Parrakeet (Platycercus pennanti).
Dr. Seton.
Presented by Dr. Seton.
1 Mealy Amazon {Chn/sotis farinosa)
2 Yellow-sboiildered Amazons {Chrysotis ochroptera). Presented
by Dr. Seton.
Presented by
1 Levaillant's Amazon (Chrysotis levaillanti).
Dr. Seton.
Presented by
2 Panama Amazons ( Chrysotis patiamensis).
Dr. Seton.
Presented by Dr.
1 Blue-fronted Amazon (Chrysotis (estiva).
Seton.
1 Yellow-Tented Bulbul {Pycnonotus crocorrhous). Presented by
Dr. Seton.
4

.

•

.

2 Red-eared Bulbuls (Pycnonotus

jocosus).

Presented by Dr.

Seton.

2 Red-vented Bulbuls (Pycnonotus li/smorrhous).

Presented by

Dr. Seton.

2 Orange-cbeeked Waxbills (Estrelda melpoda).

Presented by
Dr. Seton.
1 Red-bellied Waxbill (Estrelda ruhriventris). Presented by Dr.
Seton.
1 Common Waxbill [Estrelda cinerea). Presented by Dr. Seton.
Presented by Dr.
1 Cut-tbroat Finch (Amadina fasciata), <S
Seton.
Presented by Dr.
1 Shining Weaver-bird (Sypochera nitens).
Seton.
Presented
1 Chestnut-eared Finch (Amadina castanotis), 2by Dr. Seton.
1 Crimson-crowned Weaver-bird (Euplectes fiammiceps'). Presented by Dr. Seton.
1 Grenadier AVeaver-bird (Euplectes oryx). Presented by Dr.
Seton.
2 Madagascar Weaver-birds {Foudia madagascariensis), cJ $
Presented b^^ Dr. Seton.
Presented by
1 OUve Weaver-bird (Hyphantornis olivaceus).
Dr. Seton.
Presented by Dr.
1 Red-headed Cardinal (Paroaria larvata).
Seton.
1 Red-crested Cardinal {Paroaria cuc^dlata). Presented by Dr.
Seton.
Presented by
1 CaxA'maX Grosbeak (Cardinalis virginianus'), J.
Dr. Seton.
•
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6. 1

1

Cartagenian
Dr. Seton.

Motmot {Momotus
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suhrufescens).

Large Hill-Mynah {Gracula intermedia).

Presented by

Presented by Dr.

Seton.
1 Green Glossy Starling (Lamprocolius chalybeus).
by Dr. Seton.
7.

10 Cuming's Octodons (Octodon cumingi).

Born

Presented

in tlie

Mena-

gerie.

Ring-necked Parrakeet (Palaornis torguatus), 2
Presented
by Mrs. O. Harvey.
2 Demoiselle Cranes (Grus virgo). Purchased.
3 Green Tree-Frogs {Hyla arhorea). Presented by Mrs. Hum-

8. 1

9.

.

phreys.

Eed-eared Bulbuls {Pycnonotus jocosus). Presented by Lieut.Gen. Sir II. B. Lumsden, K.C.S.I., F.Z.S.
Presented by
1 Ped-vented Bulbul Pi/cnonotiis hmmorrlious).

10, 2

(

Lumsden, K.C.S.I., F.Z.S.
Born in the Menagerie.
Born in the Menajjerie.
Wanderoo Monkey (Macacus silemis), $
Presented by Miss
Lieut.-Gen. Sir

11.

B.

Japanese Deer {C'ervus nika), cJ.
1 Hog Deer (Cernis porcinus), $.
1

12. 1

.

Eileen Martin.

—

Egerton, Esq.
2 Leopards (Felis pardus). Presented by
Presented by W. L.
2 Bengal Foxes (Canis hengalemis).
Sclater, Esq., F.Z.S.

2 Large-eared Hares (Leptis macrotis).

Presented by

W.

L.

Sclater, Esq., F.Z.S.

1 Himalayan Bear (5>SMS ij&f^anj/s), S- Deposited.
2 Black-headed Conures {Conunis tianday). Purchased.
Purchased.
1 Amherst Pheasant {Thaumalea amherstice), <$
Purchased.
1 Variegated Sheldrake {Tadorna variegata), §.
2 Yellow-wing Sugar-birds (^Ccereba cyanea). Presented by H.
E. Blanford, Esq.
1 Common Viper ( Vipera berus). Presented by W. H. B. Pain,
Esq.
Deposited.
14. 1 Puffed Lemiir (Lemur varius).
Presented by Capt.
1 Australian Peewit (Lobivanelbis lobatus).
Shepherd.
1 Common Viper ( Vipera berus). Presented by Mrs. Mowatt.
Presented by C. J.
15. 2 Mandarin Ducks {^/Ex galericulata), cJ $
Kingzett, Esq.
Bom in the Mena1 Crested Porcupine {Hystrix cristata).
13.

.

.

gerie.

W,

Touracous {Corythaix persa). Presented by C.
Burnett, Esq.
2 ITndulated Grass-Pan-akeets (Melopsittacus midtdatus). Presented by A. Golden, Esq.
Purchased.
2 Bar-tailed Pheasants (Pbasimms reevesi), 2 J
Born in the
19. 2 Persian Gazelles {Gazetla suhgutturosa), 2^
Menagerie.
From Arabia. Pre2 Beatrix Antelopes {Oryx beatrix), ^ 2
See P. Z. S. 1890, p. 411.
sented by Col. Ptoss.
Presented by J.
21. 1 Vociferous Sea-Eagle {Haliaetus vocifer).
B. Elliot, Esq.
Pre1 White-crested Tiger Bittern {Tigrisoma leucolophuni).
sented by J. B. Elliot, Esq.
Presented by the Hon. C.
1 Wood-Owl {Syrnium aluco).
Parker.
17. 2 Senegal

.

.

•

_
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Presented
22. 2 All-green Tree-Snakes {Philodryas vindissimiis).
by A. E. Derrett, Esq.
2 Natterer's Snakes (Thamnodynastes nattereri). Presented by
A. E. Derrett, Esq.
Presented by A. E.

2 Merrem's Snakes (Liophis merremi).
Derrett, Esq.

Presented by A. E.

1 Chequered Elaps {JElaps lemniscatm).
DeiTett, Esq.
1 Anomalous Snake {Ooronella anomald).
Derrett, Esq.
1 Mexican Guan (^Penelope purpuraseens).

Presented by A. E.

Presented by

J.

W.

Dawe, Esq.
Barraband's Parrakeet {Polytelis barrabandi). Deposited.
Presented by Capt.
North- African Jackal i^Canis anthus).

1

23. 1

Hay.

Common

2

Presented by Mr. T.

Kingfishers (Alcedo ispida).

E. Gunn.

Common

1
24. 1

2
2

2

Presented by
Paradoxure {Paradoxurus iypus).
E. Armstrong King, Esq.
Eland {Oreas cannci), S- Purchased.
Crowned Jays (^Cyanocitta coronata). Purchased.
Swainson's Long-tailed Jays (Calocitta formosa). Purchased.
See P. Z. S. 1890, p. 412.
PurTemminck's Tragopans {Ceriomis temmincki) , c?2'

chased.
Eeceived in Exchange.
1 Brush-Turkey {Talegalla lathami), ^
Born in the Menagerie.
26. 1 Japanese Deer (Cei-vus sika), (^
Presented by
27. 1 Masked Parrakeet (Pyrrhulopsis personata).
George Lawson, Esq.
Born in the
28. 2 Barbary Wild Sheep {Ovis tragdaphns), cJ $
.

.

.

.

Menagerie.
Born in the Menagerie.
1 Japanese Deer (Cervus sika), c?
2 Andaman Starlings (Stuniia andamanensis). Purchased.
3 Ceylonese Fish-Owls (Ketupa ceylonensis). Purchased.
1 Lanner Falcon {Fulco lanarius). Presented by !Miss Marjoiie
Barnard.
Received in Exchange.
30. 1 Great Bustard {Otis tarda), $.
Presented by T, A. Cotton,
3 Common Vipers ( Vipera berus).
.

Esq., F.Z.S.

June

1.

1 Burrhel

Wild Sheep

{Ovis hurrhel),

^

.

Born

in the

Men-

agerie.
,

2.

Presented by Lieut.-Col.
2 Oak Dormice {Myoxus dryas), 2$
G. M. Cardew.
Presented by
1 Vulpine Phalanger (Phalangista vulpina), S
]Sli-s. Waterson.
Born in the
2 Bennett's Wallabies [Halmatitrus hennetti), 2 ^
Menagerie.
Deposited.
1 Hawk-headed PaiTot (Deroptyus accipitrinvs).
1 Loggerhead Turtle {Thalassochelys caoita?ia). Presented by
Miss Beatrice Fort.
1 Peacock Pheasant (Polyplectron chinquis). Bred in the Mena.

,

,

3.

gerie.

1 Swinhoe's

Bred

Pheasant {Euplocamus swinhoii).

Menagerie.
1 King-necked PaiTakeet (Palaornis torquatus),
by Ai-thui' 0. Cooke, Esq.

S

.

in the

Pre.sented
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3.

1 Vociferous

1
4.

Sea-Eagle {Haliaetiis vocifer).
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Purchased.
Purchased.
Presented by Capt.

Red-crowned Pigeon (Erythrcenas pulcherrima).

1 Silver-backed

Fox

(Canis chama),

H. D. Travers, R.M.S.

'

(^

.

Tartar.'

Presented by
Mrs. Fell.
Presented by Lieut.
1 Chinese Bulbul {Pycnonotus sinensis).
Gen. Sir H. B. Lumsden, K.C.S.L, F.Z.S.
1 Grey Monitor ( Varanus griseus). Presented by John Murray,
Esq. From the Algerian Sahara.
Presented by Mr. T. E.
1 Common Viper {Vipei-a bents).

1 West-African Love-bird {Aqapornis pullaria).

Gunn.
5.

Common

Peafowl {Pavo cristatus), J 5 et
Mrs. Francis Leighton.
1 Vulpine Phalanger {Phalangista vulpina),
Menagerie.
3

6. 1

1

Common

Born in the

.

Presented by

Kestrel {Tinnunculus alaudarius).

Presented by

Irving, Esq., F.Z.S.

7.

C.Ashdown,. Esq., F.Z.S.
4 Spanish Blue Magpies (Cganopoliics

8.

Menagerie.
1 Japanese Jieei: {Cervus sika), J.

9. 1

i^

$.

Great Kangaroo {Macropus giganteus),

Henry

Presented by

jr.

Common Marmoset

Bred in the

coold).

Born

in the Menagerie.

{Ilapale jacchus).

Presented by Percy

Standish, Esq.
1 Malbrouck

Monkey

(CercopifJiecus cgnosurus),

by John W. Moir, Esq.
2 Grand Galagos {Galago

(^

.

Presented

From

the Upper Shire.
crassicaudata).
Presented by John
W. Moir, Esq. From Mandala, Shir6 Highlands, E. Africa.
1 Philippine Paradoxure {ParadoxuruspJdlippitiensis). Purchased.
18 Young Green Turtles (^C'helone viridis). Presented by Capt.
Robinson, R.M.S. Roslin Castle.'
2 Yellow-legged Herring-Gulls (Larus cachitmans). Bred in
'

the Menagerie.
10. 1

Common Fox {Cams

vulpes),

2 Green Lizards {Lacerta

S

•

viridis).

Presented by Mr. Atkins.
Presented by the Rev. F.

W. Haines.
3 Wall-Lizards (Lacerta muralis). Presented by the Rev. F.
W. Haines.
Presented by the
1 Dark Green Snake (Zamenis atrovirens).
Rev. F. W. Haines.
4 Common Snakes (Tropidonotus natrix). Presented by the Rev.
F. W. Haines.
Presented by the
4 Viperlne Snakes ( Tropidonotus viperinus).
Rev. F. W. Haines.
2 Smooth Snakes {Coronella Icsvis). Presented by the Rev. F.
W. Haines.
4 Marbled Newts {Molge marmorata). Presented by the Rev.
F. W. Haines.
1 Edible Frog (Pana esculenta). Presented by the Rev. F. W.
Haines.
Deposited.
11. 1 Silvery Gibbon {Hylohates leuciscus).
1

Angora Goat

(

Capra

hircus, var.),

c?

.

Born

in the

Mena-

gerie.
13.

3 Japanese Teal (Querquedulaformosa), 1 c?
Great Crested Grebe {Podiceps cristatus).
T. E. Gunn.

14. 1

,

Purchased.
2$
Presented by Mr.
.
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June 14. 2

Common Marmosets (Sapalejacchus),

Presented by

bury, Esq.
16. 2 Bennett's Wallabies (Salmaturus bennetti), 2

$

W. Nor-

Born

.

in tbe

Menagerie.

1

Spur-winged Goose {Plectrojytenis gambensis).
Mrs. W. H. Quayle Jones.
American Box-Tortoise {Terrapene carinatd).

1

John Petit, Esq.
Horned Lizard {^Fhrynosoma

1

cornuttcm).

Presented by

Presented by

Presented by John

Petit, Esq.

Grey Ichneumon {^Herpestes griseus), cJ. Presented by Mrs.
H. F. Pollock.
Presented by "\V. H. B.
1 Common Badger {Meles taxus).

17. 1

Pain, Esq.

Born
2 Four-homed Antelopes ( Tetraceros quadricornis), 2 $
in the Menagerie.
Presented by A. W.
2 Common Eheas (^Rhta americand).
Neeld, Esq.
1 f-bred I5ison (Bison americanusxBibosfrontalisy.Bos indicvs),
Born in the Menagerie.
(S
Presented by H.E.H. the Duke
18. 2 Lions {Felis leo, jr.), S 2of Clarence and Avondale, K.G.
Born in the Mena1 Burrhel Wild Sheep (Ovis burrhel), 5
.

.

•

gerie.

1 Derbian

Wallaby {Halmatunis

$

derbianus),

Born

.

in the

Menagerie.

3 Grey-headed Sparrows (Passer simplex). Presented by Edm.
G. Meade-Waldo, Esq.
Pre2 Yellow-throated Rock-Sparrows (Fetronia iietronella).
sented by Edm. G. Meade- Waldo, Esq.
Presented by
1 Tintillon Chaffinch (Frhigilla tintillon), (S
Edm. G. Meade- Waldo, Esq.
Presented by
1 Rosy Bullfinch [Erythrvspiza githaginea), c?
Edm. G. Meade- Waldo, Esq.
4 Houbara Bustards (Houhara tcndulata). Deposited.
6 Spiegel Carp (Ctjprinus carpio, var.). Pm-cbased.
Presented by F. C.
19. 1 Roseate Cockatoo ( Cacatua roseicapilla).
S. Eoper, Esq., F.Z.S.
Presented by
1 Leadbeater's Cockatoo (Cacatua leadbeateri).
Mrs. Obbard.
Presented by E.
20. 1 Bonnet-Monkey (Mncacus sinicus), S
Wroughton, Esq., F.Z.S.
Presented by
1 Grand Galago (Galago crassicaudata)
S
.

.

•

.

,

Walter

Carlile, Esq.

Presented by C. S.
Morris, Esq.
Born in the Menagerie.
21. 1 Thar (Capra jemlaica)
Presented by Mrs.
1 Common Barn-Owl (Strix flammea).
Frederick Tibbs.
Presented by Chas.
1 Common Bam-Owl (Strix fiammea).
1 Alligator (Alligator 7nississippiensis).

.

Faulkner, Esq.
2.3.

•

Harnessed Antelope (Tragelaphm scriptns), (^
From the
Gambia. Presented by Dr. Percy Rendall.
li^agot AnteloYie (Cervicapra redunca), (J
From the Gambia.
Presented by Dr. Percy Rendall.
1 Marabou Stork (Leptoptilus crimieniferus). From the Gambia.
Presented by Dr. Percy Rendall.
1

.

.
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June 24. 2 Vinaceous Turtle-Doves {Turtur vinacem).
Menagerie.
1 Bosnian's Potto {Perodicticus potto).
Radcliffe, Esq.
25. 1 Ring-tailed Coati {Nasua rufa), $
Blacklock, Esq.
1 English Wild Bull (Bos taurus, var.).
Ferrers.

From

Bred

in the

Presented by P. S. S.
Presented by C.

.

W.

Presented by the Earl

Chartley, Staffordshire.

Presented by J. Young,
lus'cinia), S ?
Esq.,F.Z.S.
Presented by H.R.H. the Duke of
27. 2 Tigers {Felis tigris), d 2
Clarence and Avondale, K.G.
1 Wedge-tailed Eagle {Aquila audax). Presented by Capt. SaJ-

2 Nightingales {DauUas

•

vin.

Presented by Alex.
1 Alligator {Alligator mississippiensis).
Finlar, Esq.
Presented by George
30. 1 "\\'ater-buck Cohm ellipsiprymnus), S .
S. Mackenzie, Esq., F.Z.S. From Somali Land, E. Africa.
28.

(

See P. Z. S. 1890, p. 589.
Presented by George S. Mackenzie, Esq.,
1 Serval {Felis served)
F.Z.S. From Mombasa, E. Africa.
.

6 Vulturine Guinea-fowls {Numida vultvrina). Presented by
George S. Mackenzie, Esq., F.Z.S. From Somali Land.
3 Mitred Guinea-fowls (Numida mitrata). Presented by George
S. Mackenzie, Esq., F.Z.>S.
6 Vulturine Guinea-fowls {Numida vtdturina). Deposited.
1 Tawny Owl (Syrnium aluco). Presented by G. Gurney, Esq.

July

1.

Yak (Poephagus grunniens), S Born in the Menagerie.
1 Viscacha (Lagostomus trichodactylus). Born in the Mena-

1

•

gerie.

Owl (Athene plumipes). Presented by Mons.
Touche. From Newchang, S. Manchuria.
Black-and-white Jackdaw (Corvus daiiricus). Presented by
Mons. J. de la Touche. From Newchang, S. Manchuria.
Plumbeous Fish-Eagle (Polioaetus plumbeus). Purchased.
Purchased.
Bonelli's Eagle (Nisaetus fasciatus).
Received in ExEmus {Dromaus )iovcs-hoUandi<e), cS 2

1 Feathery-footed
J. de la

1
1
1

2

_

•

change.
2. 1

2
1
1
1

2
7. 1

Long-eared Owl (Asio

otus).

Presented by

ISIiss

Muriel

Hele.
Indian "^Tiite-eyes (Zosterops palpebrosus). Deposited.
Yellow-winged Sugar-bird (Cfez-efta cyawea), S- Deposited.
Dufresne's Waxbill'(-E'.s«/-eWa dufresnii), S- Deposited.
Green-winged Dove (Chalcophaps indica), J. Purchased.
Golden-headed Parrakeets (Cyanorhamplms awiceps), c? 5
Purchased.
AustraUan Crow (Corvus australis). Presented by Major C.
_

.

Lett.

8.

10.

2 Chinchillas (Chinchilla lanigera). Purchased.
Purchased.
1 Elate Hornbill (Ceratogijmna elata).
1 White-necked Crow (Corvus scapidatus). Purchased.
1 Large Grieved Tortoise (Podocnemis expansa). Purchased.
Purchased.
1 Indian Chevrotain (Tragulm meminna), S
Bom in the
1 Cambayan Turtle-Dove (Turtur senegalensis).
Menagerie.
Born in the Menagerie.
2 Mule Deer (Cariacus macrotis), 2 (S
.

.
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July 10. 1 Cape Eatel (Mellivora capensis), $
Presented by Capt. J.
F. M. Prinsep. From 8uakim.
11. 1 Egyptian Gazelle (Gazella dorcas).
Presented by Commander
.

W.
12. 1

1
1
1
1.3.

1

14. 1

1

Crofton, R.N.

Great Ant-eater (Mynnecophaga jnbata), ^
Presented by
the Directors of the Botanic Gardens, Demerara.
Jackal Buzzard (Bideo jacal).
Presented by W. H. Worniald, Esq.
From East London, Cape Colony.
African Hawk-Eagle (Nisaetus spilogaster).
Presented by
W. H. Wormald, Esq. From East London, Cape Colony.
Guillemot (Lomvia troile). Presented by T. H. Nelson, Esq.
Greater Spotted Woodpecker (Dendrocopus viajor). Presented
by W. H. B. Pain, Esq.
Purchased.
Ai-ctic Fox ( Cams htyopus), 2
Presented by L. C.
Hawfinch ( Coccothraustes vulgaris), J
•

.

•

Wharton, Esq.
4 Australian Wild Ducks {Anas

Bred

supierciliosd).

Menagerie.
2 Slender Ducks (Anas gihberifrons).
8 Chilian Pintail (Dafila spinicauda).

in

the

Bred in the Menagerie.
Bred in the Menagerie.

6 Summer Ducks {^.v sponsa). Bred in the Menagerie.
4 Mandarin Ducks (yE.v galericulata). Bred in the Menagerie.
2 Red-crested Pochards {Fuligula rtifina). Bred in the Menagerie.
15. 1 Short-toed

Lark {Calandrellahrachydadyla'),

c?.

Purchased.

1 White-thighed Colobus (Colobtis vellerosus), J
Purchased.
1 Cape Ratel {Mellivora capensis), c?
Purchased.
18. 1 Snww-Biint'ms: (Plectrophanestiivalis). Presented by J. Young,
Esq., F.Z.S.^
4 Spoonbills (Plafalea leucorodia). Purchased.
3 Rough-scaled Lizards (Zonurus cordylus). Presented by H.
•

.

A. Spencer, Esq.

(Agama hispida). Presented by H. A. Spencer,
Esq.
1 Delalande's Lizard {Nucras delalandii).
Presented by H. A.
Spencer, Esq.
1 Common Boa {Boa comtnctor).
Presented by R. J. Money,
Esq.
19. 2 Macaque Monkeys (Macacus cynomolgiis), 2 2
Presented by
Capt. C. Taylor.'
21. 2 Ravens (Corvus corax).
Presented by Walter Chamberlain,
Esq., F.Z.S.
22. 1 Dwarf Chameleon {Chamaleon pumilus). Presented by Mr. H.
Tholen.
1 Black Tortoise {Testudo carbonaria).
Presented by Master
Morris Blake.
1 Cuckoo (Cucidus canorus). Presented by Valentine Marks,
Esq.
5 Cuming's Octodon (Octodon cuiningi).
Born in the Mena1 Hispid Lizard

.

gerie.
2.3.

IThar

(Caprajemlaica), 5- Born in the Menagerie.
1 Brazilian Hangnest (Icterus famaicai). Deposited.
1 Saffron Finch (Sycalisjiaveola).
Deposited.
2 Bluish Finches (Spertnophila ccerulescens). Deposited.
1 Tropical Seed-Finch {Oryzoborns forridus).
Deposited.
1 Thick-billed Seed-Finch (Oryzoborns crassirost)-is)
.

posited.

De-
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in tlie

Mena-

gerie.

2 Wheatears {Saxicolaoenanthe).

Presented by J. Young, Esq.,

F.Z.S.

2 Whincliats (Pratincola rubetrd).

Presented by J. Younof,

Esq., F.Z.S.

2 Great Tits {Farm major).

Presented by J. Young, Esq.,

F.Z.S.
26. 1 Black-faced Kangaroo (ilfacropMs me/awop«), cJ.
28. 1 Vulpine Phalanger {Phalangista vulpina), $ .

Deposited.
in the

Born

Menagerie.
Otter {Lutra vulgaris). Presented by the Hon. J. S.
Gathorne-Hardy, M.P., F.Z.S.
1 Greater Sulphur-crested Cockatoo {Cacatua galerita).
De-

29. 1

Common

posited.

2 Cape DoTes {CEna capensin),

Debenham.
2 Smooth Snakes (Coronella

^ J.

Presented by Miss Grace

lesvis).

Presented by E. Penton,

Esq., F.Z.S.

Golden Eagles (Aquila
J. Buck, Esq.
5 Common Peafowl (Pavo

30. 2

7 Calif oruian Quails

(

Presented by Walter

chrysaetus).
cristatus).

Bred

Callipepla californicd).

in the Menagerie.
Bred in the Mena-

gerie.

6 Ring-necked Pheasants (Phasianus torquatus).

Bred

in the

Menagerie.
5 Silver Pheasants (Uiqjlocamns nycthemerus). Bred in the
Menagerie.
5 Gold Pheasants {Thaumalea picta). Bred in the Menagerie.
31. 1 Malbrouck Monkey ( C'e;'co/)«i/ie«<s cynosurus), S
Presented
by Miss Florence Schuler.
•

Aug.

1.

1

2, 1

4. 1
5.

American Black Bear (JJrsus americanus).
Presented by
John Sands, Esq.
Hairy Armadillo {Dasypus rillosus), c?
Deposited.
Barbary Wild Sheep {Ovis tragelaphui) , $.
Born in the
.

Menagerie.
2 Patagonian Conures {Conurus patugonus). Purchased.
2 Ariel Toucans (Phamphastos ariel). Received in Exchange.
1 Yellowish Monitor ( Varanusjlavescens).
Presented by Capt.

W. J. Rule.
1 Ashy-black Macaque {Macacus ocreatus). Presented
Bosworth, Esq.
9. 1^3.^itiDeei' (Cervus canadensis), J.
Purchased.
1 Aard Wolf {Proteles cristatus). Purchased.
11. 1

Brown Bear (Ursus

Laf ontaiue, Esq.
1 Brown Bear ( t/rsm

arctos),

5-

J.

Presented by A. C; de

^.

arctos),

by W.

Presented by D. B. Gelli-

brand, Esq.

10

Common Chameleons {Chameleon

vulgaris).
Presented by
Manger, Esq.
7 Oyster-catchers {Hcematopus ostralegus). Purchased.
1 Axis Deer {Cervtis axis).
Born in the Menagerie.
1 Panolia Deer (Ce/Tz<s e^c^t), ^^
Presented by Chas. C. Gal-

W.

13.
14.

16.

.

braith, Esq.

1

Common Goat

{Capra hircus), ^.

Presented by Chas. C.

Galbraith, Esq.
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Aug.

17. 1 Water-Pipit

{Anthus

Presented by

spipoletta).

Commander

W. M. Latham, R.N., F.Z.S.
Common Fox {Canis vulpes),

Presented bj H. Fane
$.
Gladwin, Esq.
3 Cambayan Turtle-Do ves (7m;-!;?m senegalemis). Bred in the
Menagerie.
6 Prussian Carp {Carassius vulffaris). Presented by G. S. Godden, Esq.
Presented by Miss
19. 1 Rhesus Monkey {Macacus rhesus), c?

18. 1

.

20.

White.
2 European Scops Owls {Scops giu).
Esq., F.Z.S.

From Roreredo,

3 Pochards (FuUgula ferina), 2
21. 1
1

Punjab Wild Sheep

(Om

c5' ,

12-

Purchased.
Presented by
S

cycloceros),

Dr. W. King.
YeUow-footed Rock-Kangaroo

Bom

Presented by E. R. Divett,
Italian Tyrol (Austria).

{Petrogdk

xanthojnis),

(J.

in the Menagerie.

Born in the Menagerie.
Yak {Poephagus grimniens), 5
1 Common Otter {Lutra vulgaris). Presented by W. Corbet, Esq.
1 Azara's Fox (Cants azarce). Presented by J. W. BeU, Esq.
Purchased.
1 Madagascar Love-bird [Agapornis cana), S
Purchased.
1 Wonga-Wonga Pigeon (Leucosarcia picata).
2 Chinese Alligators {Alligator sinensis). Presented by D. C.
Jansen, Esq.
Purchased.
28. 1 Great-billedTouracou(CV!/<Aa;a: jnacrorAyncAo).
Presented by
29. 1 Squirrel-Monkey {Chrysothrix sciurea), ^,
1

.

22.
23.
25.
26.

•

Mrs. Osgood.
1 'Banksia.n Cockatoo {Calyptorhgnchiis banksi). Deposited.
Sept. 1.
Deposited.
2. 1 Brown Capuchin Monkey [Cebus fatueUus) , S
1 Squirrel Monkey (C%r(/so</i/-t.rsem/-ea), 5- Deposited.
2 Red-vented Bulbuls {Pycnonotus hcemorrhous). Bred in the

Menagerie.
3.

Monkey (3/rtc««<s ?*AesMs), cJ. Presented by E. Jesser
Coope, Esq., F.Z.S.
Received
2 Short-tailed Wallabies {Halmaturus brachytirus)
1 Rhesus

in Exchange.
1 Nightingale (Daulius lusdnia).

Presented by

J.

Yoimg, Esq.,

F.Z.S.
1
4.

5.

Common Chameleon {Chammleon

vulgaris).

Presented by

Master C. S. Forwood.
Presented by
2 Green- winged Doves {Chalcophaps indica).
Mrs. Thompson.
Presented by the
2 Common Marmosets {Hapale j'acchtis}.
Misses Crocker.

1
8. 1

Purchased.
Hairy Ai-madillo {Dasypus villosus), cJ
Presented by
Green Monkey {Cercopithecus callitrichus), $
.

.

Mrs. Roupell.
1 Common Yiper
Esq.
9. 1

Pig-tailed

(

Vipera herus).

Monkey

Presented by W. H. B. Pain,

(ilfacacMs wewesfrewMs), S .
{Turtiir intmcetes).

2 Yinaceous Turtle-Doves
Menagerie.
10. 1 Sykes's

Monkey

{Cercojntkectis aSngularis),

$.

Deposited.

Bred

in the

Presented by

Mrs. M. Tanner.
2 Bonnet-Monkeys {Macacus
Mrs. Julie Rule.

sinicus),

cJ

2

.

Presented by
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Presented by Mrs.

Julie Rule.

Presented by

2 Ring-necked Parrakeets {Palcsornis torquatus).
Mrs. Julie Rule.

Presented by Master
1 Grey Ichneumon (Serpestes griseus), cJ
Stanley Kerfoot.
Presented by
13. 1 Brush-tailed Porcupine (Atherura africand).
the Liberian Government Concessions and Exploration Co.,
,

Ld.
Rhesus Monkey (Macaciis

1

rhesus),

J

.

Presented by Mr.

W.

Dodson.

S Deposited by H.M.
Central Africa.
1 Common Bee-eater {Mernps apiaster).
P. Z. S. 1890, p. 689.

15. 1

Lion {Felis
Sokoto,

Jeo),

.

The Queen.

From

Purchased.

See

West

Green-headed Tanager (Calliste tricolor). Purchased.
2 Viscachas (Lagostomus trichodactylus). Born in the Mena-

1

16.

gerie.

2 Pucheran's Guinea-fowls {Numida puckerani).
Keith Anstruther, Esq.
1 Silver Pheasant {Euplocamus nycthemerus), 5
E. W. H. Blagg, Esq.
2 Wheatears (Sa.iicola ananthe). Presented by

Presented by
Presented by

•

J.

Young, Esq.,

F.Z.S.
1

Whinehat

(Pratincola rubetra).

Presented by J. Young, Esq.,

F.Z.S.

Presented by J. Young, Esq.,
1 Whitethroat (Sylvia cinered).
F.Z.S.
Presented
17. 1 Brazilian Tree-Porcupine (iSpAmyMrMsp7'eAe«5j7(s).
1

by J. N. Kilner, Esq.
Owen's Apteryx {Apteryx oweni). Presented by Capt. E. A.
Findlay, R.N.R., R.M.S. Ruapehu.'
'

18.

2 Vulturine Guinea-fowls {Numida vulturind),
in Exchange.
1 Blue-and-Yellow Macaw {Ara araraund).

c?

5

•

Received

Presented by

Luxmoore Marshall, Esq.
1 Blue-eyed Cockatoo {Cacatua ophthalmica).
Mrs. R. E. Anson.

Presented by

Presented by Mrs. Forbes.
1 Guillemot {Lomvia troile).
Received in Exchange.
19. 3 Garden Dormice {Myoxus qiiercinus).
2 Vulpine Phalanges [Phalangista vuipina),(S $. Presented by

G. Mackie, Esq.
Gulls (Larus canus). Presented by A. C. Howard,
Esq.
Presented by A. C.
Black-headed Gull (Larus ridihundiis).
Howard, Esq.
Presented by A. I.
Rhesus Monkey {Macacus rhesus), S
Keys, Esq.
Brown Bear ( Ursus arctos), S Presented by G. "W. Robinson,
Esq.
Presented by Percy
Golden Eagle (Aquila chysaetus), 5
Cooper, Esq.
From the Rocky Mountains, Wyoming,
U.S.A.
Reticulated Python (Python reticulatus, jr.). Purchased.
Viperine Snakes ( Tropidonotus viperinus). Born in the MenaJ.

20. 2

1
21. 1
24. 1

1

25. 1

5

Common

.

•

.

gerie.

27. 2

Common

Squirrels (Sciurus vulgaris).

Purchased.
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Lemur {Lmmir albifrons), cJ. Purchased.
Brown Iclineumons {Herpestes fulvescens). Purchased.

Sept.29. 1 "^Tiite-fronted
'2

3 Violet Tanagers (Eitphonia violacea). Purchased.
1 Horned Screamer (Palamedea rorniita, jr.).
Purchased. See
P. Z. S. 1890, p. 589.
1 Ocellated Sand-Skink {Seps ocellatus).
Purchased.
1 Chestnut-breasted Duck \Anas castuned).
Received in Exchange.
1 Great

Oct.

2.
3.

4.

Kangaroo (Macrojius giganieus).

Deposited.

2 Mississippi Alligators {Alligator mississiiipiensis). Presented
by Miss Edith^Baker.
1 Crested Pigeon {OcypJtaps lophotes).
Bred in the Menagerie.
1 Commou Tern (Sterna hirundo). Presented by A. C. Howai'd,
Esq.
2 Grizzly Bears ( Ursiis hombilis), 2 2
Presented by Ewen
Somerled Cameron, Esq., F.Z.S. From the Missouri Brakes,
Montana, U.S.A.
1 Raccoon {Procyon lotor).
Presented by Mr. James H. Frodsham.
.

Macaque Monkey (Macacus ci/nomolgus), cJ
Deposited.
Greater Black-backed Gull {Lanes marinus).
Presented by
A. M. Bailey, Esq.
1 Herring-Gull (Lams argentatus).
Presented by A. M. Bailey,
Esq.
2 Blackcaps (Sylvia atricapilla). Presented by J. Young, Esq.,
1

.

1

6.

F.Z.S.
1

Garden- Warbler (Sylvia
E.sq.,

7.

8.

Presented by J. Young,

hortensis).

F.Z.S.

2 Black-eared Marmosets (Hapale penidUata).
Presented by
Capt. C. Crawtbrd-Caffier, R.N.
1 African Civet Cat (Viverra civetta).
Presented by Lieut.Col. ^\. Gordon-Patchett, W.I.R.
1 Two-spotted Paradoxiu-e (Xandinia binotata).
Presented by
Lieut.-Col. W. Gordon-Patchett, AV.I.R.
2 North-African Jackals {Canis anthus). Deposited.
3 Passerine Parrots {Psittacula j)asseritta). Presented by Arthur
Robottom, Esq.
2'LoBg-iYontedGevhilles(Gerbilluslongiyrons),(^ $. Presented
by Miss F. A. Kitchener.
1 Bauer's Parrakeet (Platycercus zonarius).
Presented by Mrs.
E. M. Temple.
2 Philantomba Antelopes (Cephalopkus maxiceUi),

$

c?

.

Pur-

chased.
1

Toco Toucan (Mhamphastos toco).
Golden Ea»le (Aqui/a chrysaiitus).

1

Pay ton, Esq.
Snowy Egret (Ardea

1
9.

Pm-chased.
Presented by Chas. Alfred

candidissima).

Presented by H. H.

Sharland, Esq., F.Z.S.

Herring-Gull {Larus argentatus).
Presented bv the Hon.
J. S. Gathorne-Hardy, M.P., F.Z.S.
3 Lesser Black-backed Gulls (Lurus fuscus). Presented by the
Hon. J. S. Gathorne-Hardy, M.P., F.Z.S.
6 Esquimaux Dogs ( Canis farniliaris, var.), 4 cJ , 2 $
Bom in
the Menagerie.
10. 1 Serval (Felis serval).
Presented by J. H. Cheetham, Esq.,
^
1

.

F.Z.S.
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Oct. 10. 2 Purple Porphvrios {Porphyrio ctsi-ideus).
1
11. 1

13. 1

14. 1

Presented by J. I. S.
Whitaker,Esq.,F.Z.S. FromSicily. SeeP.Z.S. 189b,p.590.
Malaccan Parrakeet {Palaornis lonyicauda), (S
Purchased.
Common Chameleon [ChamcBleon vulyaris). Presented by
Jkli-s. E. Wanklyn.
Common Chameleon {Chameeleon vulgaris). Presented by
Mr. Y. H. Dudmesh.
Speke's Antelope (Traf/elaphus spekii), J.
Presented by

James A. Nicolls,

From Lake Xgami,

Esq., F.Z.S.

S. Africa.

See P.
1
16. 1

White

Z. S. 1890, p. 590, Plate XL^^I.
Pelican {Pelecanus onocrofalus). Deposited.

Larger Hill-Mynah {Gracula intermedia).

ReceiTed in Ex-

change.
1

Bay Colobus
P".

(Colobus ferrugi7ieus),
Z. S. 1890, p. 590, Plate

2 Hening-Gulls [Larus aryeutatus).
1

5-

Purchased.

See

XLVIIL

White.
Beech-Marten {Mustelafoina).

Presented by Mr. Joseph

Presented by H. H. Sharland,

Esq., F.Z.S.
18.

2 'R&indi&Qv {Rangifer tarandits),

S $.

W.

Presented by Col.

B. Thomson, F.Z.S.
20. 1
1

Angora Goat {Capra

hircus, var.), 2Received in Exchange.
Vulpine Phalanger {Phalanyista vulpina) , (f.
Born in the

Menag^erie.

2 Pomatorhine Skuas (Stercorarius ponmtorhinus). Presented
by Mr. T. E. Gunn.
22. 1 Cashmere Monkey (Macacus pelops), 5
Deposited.
2 Reed-Buntings {Emheriza schceyiiclus). Pmchased.
2 Redpolls (Linota i-vfescens). Purchased.
23. 2 Laughing Kingfishers (Dacelo giganted).
Presented by W. B.
.

Phillips, Esq.
2 Vinaceous Turtle-Doves (Turtur vinaceus).
Born in the
Menagerie.
24. 1 Polecat (Mustela putorius).
Presented by F. D. Lea Smith,
Esq.
2 Common Squirrels (Sciurvs vulgaris). Purchased.
1 Spotted Ichneumon (Herpestes nepalensis). Presented by J.

25. 1

Percy Leith, Esq., F.Z.S.
Diana Monkey {Cercopithecus diana), $.
ward V. Henry, Esq.

Presented by

28. 1 AUigator {Alligator mississippiensis). Presented

Ho-

by A. Schafer,

Esq.
29. 2 Black-faced Spider-Monkeys (Ateles ater).
Deposited.
1 Azara's Fox {Canis azarce), cf
Presented by R. M. Dodington, Esq.
30. 1 Rhesus Monkey (Macacus rhesus), $
Presented by Ohas.
E. Flower, Esq.
.

.

Nov.

3.

2 Masked "Weaver-birds {Hyphantornis peiscmata),
sented by

Commander W. M. Latham,

1 Short-winged

^J

§

.

Pre-

F.Z.S.

Weaver-bird (Hyphantomis

brachyptei-a),

J.

Presented by Commander W. M. Latham, F.Z.S.
1 Indian Grey Shrike (Lanius lahtora).
Purchased.
1 English Wild Cow (Bos taurus, var.).
Presented by G.
Duff Assheton-Smith, Esq. From Vaynol Park, Bangor.
Presented by Capt. H.
4. 1 Viverrine Cat (Felis viverrina), $
Fortescue, 17th Lancers.

W

.
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Nov.

From Chili. Presented by
Azara's Fox (Cam's asarce).
Thos. S. Fisher, Esq.
Presented by W. H. Stuart, Esq.
5. 1 Brown Bear ( Ursus arctos).
Presented by E.
2 Squirrel-Monkeys {ChrysothrLv sciurea).
Leech, Esq.
Purchased.
8. 1 White-crested Touracou (Cwv/</^«^.raaocm<a^a).
Presented by R. M.
10. 1 Globose Curassow {Crax globicera), S
Pryor, Esq., F.Z.S.
Presented by Mrs. TwicHine.
11. 2 Long-eared Owls {Asia otus).
Presented by
1 Indian Chevrotain {Trayulus memiima), ^
Mr. Greenberg.
Purchased.
12. 1 Bennett's Cryptoprocta (Cn//)<o/J?'octo/erox), c?.
4. 1

•

.

See P. Z. S. 1890, p. 647.
Presented by C. J.
1 Alligator {Alligator mississippiensis).
Owen, Esq.
2 Crested Porcupines [Hystrix cristata). Born in the Menagerie.
Presented by Francis
1 Eyed Lizard {Lacerta ocellata, var.).
Napier, Esq.
15. 1 Kittiwake Gull {Itissa tridactyla).
20. 1 Toque Monkey {Macacus pileatus),

Presented by Miss Lauze.
Presented by A. S.

$.

Rose, Esq.
22. 1 Virginian

N.

Opossum {Didelphys

Hammond,

virginiana'),

S

Presented by

Esq.

Presented
25. 1 Ocelot (Felts pardalis), J
2 Cape Zoiillas (Ictonyx zorilla), 2 $

by

.

.

J. H. Bennett, Esq.
Presented by Miss

Reinette Dumings.
10 Thunder-Fish (Mhytmms fossilis). Purchased.
5 Golden Orfes (Leiiciscus orfus). Purchased.
Presented by R. Myddelton
27. 1 Common Fox ( Canis vulpes), $
Biddulph, Esq.
Presented
1 Ring-necked Parrakeet (Pal<eornis torquattis), $
by Miss S. L. Hands.
.

.

Dec.

1.

1

2.

1

1
1

2
3.

2

4. 1

1

1
5. 1

1

1
7.

2

Presented by 0. E.
(Procyon lotor).
Brewerton, Esq.
Himalayan Bear (Z7rs?/5 <^ie<a»^^<«), $. Presented by B. T.
From Beloochistan.
Flinch, Esq., C.M.Z.S.
Greater White-crested Cockatoo (Cacatua cristata). Presented
by Mrs. C. J. Cassirer.
Water- Rail (Rallus aquations). Presented by Mr. T. E. Gunn.
Presented by Henry
Alligators (Alligator mississippiensis).
Birkbeck, Esq.
Snow-Buntings (Plectrophanes nivalis). Purchased.
Presented by Mdm. Ruoy.
Barbary Ape (Macacus imnts), S
PmcheMonlieY (Midas osdijms), 2- Presented by J. Barry
O'Callaghan, Esq.
Presented by
Pennant's Parrakeet (Platycercus pennanti).
Mrs. Moon.
Presented by
White-fronted Capuchin [Cebus alhifrons), S
Mrs. Akers-Douglas.
Blue-and-Yellow Macaw (Ara araraund). Presented by A.
Cohen, Esq.
Born in the
Yulpine Phalanger [Phalangista vidjnna), ,5.
Menagerie.
Presented by R.
Pied Snakes (Pituophis melanoleacus).
From New Jersey,
Morton Middleton, jr., Esq., F.Z.S.
U.S.A.

Common Raccoon

•

.
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Cape Hvrax {Hyrax

capensis).
Presented by the Rev. G. H.
R. risk, C.M.Z.S.
1 Areolated Tortoise {Homopus areolatus).
Presented by the
Rev. G. H. R. Fisk, C.M.Z.S.
1 Galeated Pentonyx {Pelumedusa galeata).
Presented by the
Rev. G. H. R. Fkk, C.M.Z.S.
2 Rough-scaled Lizards {Zonurus cordylus). Presented by the
Rev. G. H. R. Fisk, C.M.Z.S.
G Dwarf Chameleons {C/iamceleon pumilus). Presented by the
Rev. G. H. R. Fisk, C.M.Z.S.
1 Smooth-headed Lizard (3Iabt(ia homalocephala).
Presented
by the Rev. G. H. R. Fisk, C.M.Z.S.
2 Rufescent Snakes {Leptodira rufescetis).
Presented bj^ the
Rev. G. H. R. Fisk, C.M.Z.S.
3 Smooth-beUied Snakes {^Homalosonia lutrix).
Presented by
the Rev. G. H. R. Fisk, C.M.Z.S.
1 Rufous Snake (Ablabes i-ufulns).
Presented by the Rev. G.
H. R. Fisk, C.M.Z.S.
1 Ring-hals Snake (Sepedon hcBinachates)
Presented by the
Rev. G. H. R. Fisk, C.M.Z.S.
2 Robben-Island Snakes [Coronella phocaruni). Presented by
the Rev. G. H. R. Fisk, C.M.Z.S.
2 Snow-Buntings {Pkctrophanes nivalis). Presented by J. L.
Baldwin, Esq.
3 Bramblings {Fringilla montifringilla).
Presented by J. L.
Baldwin, Esq.
1 Common Fox (Cams mdpes), S
Presented by C. T. Stanhope Bilbrough, Esq.
1 Broad-fronted Crocodile (Crocodilus frontatus). Received in
Exchange.
2 Common Mynahs {Acridotheres tristis). Presented by G. W.
Blathwayt, Esq.
2 St. Thomas's Conures (Conurus pertinax). Presented by H.
C. Martin, Esq.
Presented by Mrs. Wright.
1 Demoiselle Crane (Grus virgo).
Presented by Osgood H. Mac1 Wild Cat (Felis catm), S
kenzie, Esq.
Presented by John
1 African Civet Cat ( Viverra civetta), 2
J. Pitcaii-n, Esq., M.R.C.S., F.Z.S.
2 Weka Rails (Ocgdromus australis). Presented by Edward T.
Dixon, Esq.
1 Himalayan Bear {Ursus tibetanus, jr.).
Deposited. From E.

8. 1

.

9.

•

10.

13.

17.

•

18.

Tibet.
19. 1

Common

Teguexin (Tupinambis teguexin). Presented by Mr.
Sloane.
From Rio de Janeiro.
Molucca Deer ( Cervus moluccensis), §
Born in the Mena-

Edward

1

.

gerie.

22. 1

Macaque Monkey (Macacus

cynomolgtis),

$

.

Presented by

P. Boulton, Esq.
1 Tuatera Lizard (Sphenodon punctatus).

Presented by Capt.

Worster.
26. 2

Common Marmosets

(Hapale jacchus).

Biggs, Esq.
31

.

2

Brown Bears ( Ursus

arctos).

Deposited,

Presented by F. J.
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schleglii, 69.

Agraulis
jtdia, 560.
y««o, 560.
phanisa, 561.
vanillce, 560.
Agrotis
lamptera, 613.
limenia, 514.

Alaba
tervaricosa, .320.

'

Alactaga
jW2c«, 610, 611.
Alcelaphus
caama, 411.

I

I

I

co/cM, 357.

lichtensteini, 357, 662.

Alcippe
A«<e^i, 343.
morrisoni, 343.
nipalensis, 343.

Adelpha

Aeanthopsis
cJmrorhynchus, 39.
Achlyodes

cythera, 565.
erotia, 565.

Alesa

iphicla, 565.

bromins, 577.
ozema, 577.
petius, 577.
trifasciata, 577.
Aclis
aw^Mtoa, 251, 280,310,
«Z«(^y»j«, 251, 281, 316.
nitidissima, 281.
si»!27ftm«,251,280,316,

amesis, 575.

AUigator

messana, 565.

Adeniopbis

misdssippiends, 214,
619.
sinensis, 619, 620.
.Allolobophora

bivirgatus, 35.
intestincdis, 35.

JEgiaUtis
asiatica, 461.

jEpyceros
melampus, 461, 654.
petersi, 460, 461.

Acraocera
undulata, 491.
Acocephalus

Agama

constricta, 64.
I

I

i

Alpbitopola
jamis, 489.
pallida, 489.

Alsophylax
pipiens, 77.

stoliczJeana, 78.
j

Agamodon

nervosus, 617.

j

Alysia

!

Alytes

anguliceps, 79.

Acontia

Aganisthos

splendens, 516.

Acontias

orio?z,

loricata, 455.

cisternasii, 326.

563.

Amaryntbis

Ageronia
amphinome, 564.

hildehrandti, 8U.

Acroea

meneria, bT2.

Amaurella

«r«fe, 564.

cepheus, 466.

564.

cerasa, 466.

cJiloe,

cidonia, 466.

ferentina, 564.

I

canaliculafa, 251, 280,
316.

I
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Amaiirella
japonica, 280.

Anolis
panamensis,

Amauris
damocles, 467.
cgialca, 467.

467.
niavius, 467.
vashti, 467.
Iiccatc,

Amblycephalus
cariiiatus, 33, 36.

Ameiva
rhri/solcsma, 70.
fiiscata, 78.

phivionotata, 79.
fcsniura, 78.

Amphidecta
pignerator, 567.
reynoldsi, 567, 577,

Ampliidesma

Area
78,

85.

Anomala

'oricntaUs, 361, 446.

Amynthia
Iccu-hiana, 557.

Anabas

cuprcus, 482.

Ana3a

fl!?wja,"370,

Antedon

branneics, 371, 372, 373.
cornutus, 370, 371, 372.

rosacea, 584.

Anthertea
mylitta, 94.

furcatus, 368, 369, 370,
371, 372, 373, 374,
375.

Anthias
mundulus, 452.
Anthocroca

glaoialis,

Anarta

spinosus,

anicdthea, 563.
jatrophcB, 563.

epulws, 574.
middletoni, 574, 577.

Aucylus

grandis, 516.

Arges

357.

korrigum, 357.
redunca, 604.
scnegalensis, 357.

Antipathes
robillardi, 361.

Apatelodes
anava, .o04.
bomhycina, 505.
Apateopholis, geii. nov.,
634.

gnssonii, 296.

Androctonus

Apatura

acutirostris, 78.

statira, bbl.

variegatus, 126.

Anguilia
40.

Anniella
tcxana, 78.

Anolis
heckeri. SI.

pa'cilonotus, 324.

flavipunctata, 240.

Aprotopos

Aramus

postvitta, 380.

scohpaceus, 831.

sikkimensis, 379, 401.
-fim, 379, 380, 401.
-ebraica, 379, 380.

hlcolor, 385.

domingensis, 248.
navicularis, 305.
»!0«, 305.
sanctcB-lieleiice,

305, 315, 322.

subquadrangula,
305.

Artona
fidiginosa, 380.
postalba, 379, 401.

558.

Area

626, 629.

Arnoglossus
grohmanni, 40, 41, 42,

40, 41, 42,
540, 541, 542, 543,
544.
Arthroleptis

Aphrissa

itmdagascariciisis, 123.
tunefaniis, 125.

acyo, 254.

Argyroepeira

lopJwtcs,

fitsca, 78.

Arbudas

whymperi, 450, 451.
Argonauta

544, 545.
tocrwa, 42, 540, 542,
543, 544, 546.

selina, 565.

australis, 126.

longifiUs, 450, 451
peniamis, 450, 451.
prenadilla, 450, 451.
s«tefo, 450, 451.
taczanawskii, 450, 451.

6/«;»cfa,

laniatus, 634, 637.

cez^o,

369,370,371,

Ardisura

troglodytes, 444.

Aporomera

Anatole

372,

372, 373, 374, 375.
s?'«c?cn, 371, 372, 373.

Aphaniotis

agonax, 515.
Anartia

371,

373.

Antilope
^oftd,

371, 372,

373.

niarse, 665.

ryphca, 566.

A'tV/a!",

373

nigri/'oUis, 474.

scandcns, 38.

Anachalcos

americanus, 371, 372,

ctirvipcs, 478.
Anoplogoniiis

Anth ropopithecus

rodriguezi, 498.

Arcturus

Anoplocnemis

Zttfcofe, 301.
imdesta, 301,302.
orhicidata, 301.
radiata, 301.
reticulata, 301, 303.
suhtnojwata, 301, 302.

occidcntalis, 79.
ridleyi, 79.

centaurus, 483.

Arctia

frascri, 446.

amphrAi, 507.
amyda, 507.
Icbethra, 507.

(Acar) domincfcnsis,
253, 305, 322.
(— ) ifacfea, 322.

Archon

/brics?, 482.

Anomalurus

cordiformis, 301.
decussata, 301, 302.
knficidaris, 301, 302.

Amphisbajua
c«m, 79.

81,

253,

Asparia
brimnea, 475.
grandiusctda, 476.
ingens, 475.

Aapidorhyncbus
comptoni, 629.

Aspidosternum
physoptcrum, 644.
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Aspongopus
jape f us, 473, 477.
xanthopterus, 477.

Asthenidia
amphira, 508.
InickUyi, 507.
transversaria, 508.

Astrape
difterygia, 685.
Ateles
vellerostts, 72.

AteUa
columbina, 467.
Atelocera
sp., 475.
raptoria, 475.
serrata, 475.
Aterica
aSc^rt, 469.
cupavia, 469.
veronica, 469.
Atlanta
inclinata, 300.
peronii, 300.

Atophyrax
bcndiri, 51.

Atossa
381.
weoorej, 381, 382, 401.
nagacnsis, 382, 401.
nelcinna, 380, 381, 382,
401.
Icechii,

nelcymna,-^9x. ehhiensis,

381.
palaarctica, 381.

Attacus
a^/as, 94.

cynthia, 94.
pernyi, 94.

Aulacodiis
swiiideitiianus, 449.

Automolis

Bizone

Barleeia
congenita,

252,

290.

315, 311.
?-i<6;-a, 288, 291.

M-a&Az, 311,316.
Barsine
divaJcara, 399.
effracta, 397.

Basicryptus
funesius, 447.
Basilissa
oxytropis, 321.

Bastenotia
oblonga, 253, 303, 315.

Batrachylodes
vertebralis, 324.

Belenois
infida, 464.
sylvander, 464.
Sylvia, 464.
i^Aysa, 464.

Belone
canciloides, 39.

Belonostomus
attenuatus, 633.
cinetus, 633.

comptoni, 629,634, 636.
crassirostris, 633.
gracilis, 633.
AocAz, 634.
laniatus, 634.
lesindensis, 633.
muensten, 634.
sphyrtsnoides, 634.
fenuirostris, 634.
Betta

pugnax,
Bipalium

38.

kewense, 3.

fasciculata, 393.
fasciola, 391.
gazella, 399.
5r7(«i;/em,395,396,398.
hamata, 391.
harterti, 398.
impunctata, 398.
inconclusa, 391.
javanica, 391, 392.
7«67Zm, 395, 396.
/ja/^ef2.s 396, 399.
percgrina, 390.
perversa, 392.
phcsdra, 397.
pitana, 397.
plateni, 391.
pratti, 394.
pudens, 392.
p«ie«a, 390, 391, 396,
399.
i^j/er, 392, 401.
quadrinotata, 399.
riihrifasciata, 399.
saalmiillcri, 399.
sanguinea, 398.
393, 395, 396,

%m,

401.
sikkimensis,

393, 394,
395, 401.
suhormta, 396, 397.
triguttata, 396.
uniptmctata, 392.
walkeri, 393.

Blarina
brevicauda, 49.

Bombijiator
igneus, 326.

Bithys
stilbia,

doherfyi, 394, 396, 401.
effracta, 397.

575.

Bizone

oricntalis, 326.

pachypus, 326.

latania, 495, 520.

adelina, 393.

Bombyx

stiperba, 405.

393.
aZ6«, 399.
alborosea, 399.
amabilis, 392.
amatura, 399.
arama, 394, 396.
ariadne, 394.
beUissima, 397.
ftmwca, 392, 394.
Candida, 397, 401.
cnccinea, 397.
conclnsa, 391, 392.
, var.yat'««/ca, 391.
costifimbria, 397.
cruenta, 398.
delicata, 399.
determinafa, 392.
divakara, 399.

rhadama,
Bos

Ayicula
At>M»rfo, 253, 306.

Babycurus
hUttneri, 122.

Baeotis

johaniKe, 573, 577.
melaiiis, 573.
Balearica
chrysopelargus, 337.

Barbus
apogon, 39.

hampal, 39.
lateristriga, 39.

39.
suinatraims, 39.

'inaculatiis,

a<?t7a.

—

95.

bonassus, 59o.
bubaliis, .595.
coffer, 595.

frontalis, 593, 595, 697,

598, 599.

gaurus, 463, 592, 593,
594, 595, 596. 698,
599.
gavcBUS, .592.

grimniens, 595.
indicus, 595, 597.
sondaicus,
593, 595,
596, 597, 59S, 599.
taurus, 695.

Bothrops
erythruriis, 33.
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Calyptraea

Caiculiis

Botlirops

418,

spatidifcr,

Jiagcni, 33.

423,

Campylotes

Caecum
imbricatum,

Brookesia

252,

291.

chenaiii, 80.

Jucundmn, 252, 291.

Bubalis

(Meioceras) nitidum,
252, 291.

koba, 355, 357.
lunaftos, 357.

Calamaria

Buccinum
cercalc, 308.

quadrimaculata, 34.

concinnum, 261.

sepfentrionalis, 34.

iiwisum, 317.

sumatrana, 34.
vermiformis, 32.

parvulmn, 262.
Bufo

—

idoTTieneus, 566.

melanostictus, 32, M7.

325.

325.
pkiiippinicus, 325.
quadrijMrcatus,
37,
325.
superciliaris, 325.

jpart;?«, 32, 37,

Bulla
adansonii, 296.
hidentata, 297.
media, 296.
recia, 297.
siJrMfe, 253, 296.

Butheolus
melanurus, 121.
Ihalassimis, 127.

Buthus
cccutecarinatuK, 126.

125,

judaicus, 126.
limbatus, 123.
lohidcns, 123.
martcnsii, 126.
milieux, 126.
occiianus, 125.
piceiis, 123.
socotrensis, 126.

Cacosternum
nanum, 325.
Cadulua
jeffreysii, 253, 300.

polyzona, 326.
Cseculus
cchinipes, 424.

—

,

384,401.
histrionicus, 383, 384,

—

401.
var.

,

prattii, 385.
si/ckimcnsis, .384, 401.

Cancellaria
oii;«(sa, 249.
solida, 249.
tcssellata, 249.

barbiveniris, 486.
fragrans, 485.
pilivenfris, 486.
rugicoUis, 486.
Calliobrous
bimacidatus, 38.
hypophthalmus, 38.
CalHcore
candrena, 662.

Cauis

579,

581,

582.

Callidryas
eicbulc, 556.
leachiana, bbl.
philea, 556.
senna, 556.
statira, 557.
z'rjie, 557.

CaUigenia
sanguinea,

altissima,

384.

Cancer
pagurus,

novcmmacidata, 474.

fasciattis, 35.

atkinsoni, 385.
desgodinsi, 384, 385.
var. splendida,

oberon, 566.
Callioliroma
afrum, 486.

marchalii, 562.
Callidea
morgani, 474.

Bungarus

Cseeilia

sumatrana,

Caligo

325.
yerioa, 325, 328.
kptoims, 328.
macrotis, 325.
debilis,

eminii, 126.
122,
europaiis,
127, 128.
Iwttentota, 126.

var.

32.

asjoer, 32, 37.

imicllcri,

,

dillwynii, 320.

martiniana, 320.

425.

Brassolis
sophorw, 567.

39'*^.

Callionymus
(!/ra, 545.
Callopistes
maculat'us, 240.
Oallopistria
agyra, 517.
floridcnsis, 518.
langia, 518.
Oallulops
doricB, 325.
Calocitta
formosa, 412.
Calotes
cristatelliis, 33.
microlcpis, 78.

Calydna
caieta, 573.

catana, 573.

99, 100, 101,
102, 103, 104, 105,
106, 108, 109, 113.
brasiliensis, 109,
110,
113.
cancrivorus, 102, 110,
113, 377.
domesticus, 8.
entrcrianus, 104, 105,
109, 113.
c^-ar«',

exirarius, 10.

familiaris,

var. dingo,

90, 91, 92.
fulvicatidus, 105,
107, 110, 113.

106,

101, 103,
108, 109, 113.
OTfldfe, 104, 108, 109,
113.
^7-w«MS, 101, 102, 103,
105, 109, 113.
javanicus, 89.
lateralis, 377.
latrans, 72.
lupiis, var. Occident alls,
90.
magellanicus, 377.
matris optimw, 20.
incsoinclas, 378.
fidvipes, 99,

microtis, 110, 111,

112

113.
nwlosstts mastiints, 10.
pallipes, 20.

parvidens,
108,
107,
109,113.
patagonicics, 103, 108,
113.
urostictus, 109, 110,112,
113.
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Oanis
101, 102, 105,
106, 107, 108, 109,
110, 113.
Canthariis
Icsvis, 261.
nodulosns, 261.
orbignyi, 260.
(Tritonidea) alhozonatus, 250, 260, 315.
vetnlus,

(

—250, 260, 315.
)

(—)

consanffuineiis,
Icsvis,

250,

Catopsilia
pyrene, 465.
seniim, 556.
statira,
trite,

Cervieapra
arunditiacea, 604, 605,
607, 653.

So^w, 604, 607.
redmica, 604, 605,
607.

bbl

557.

Caura

Oervus

bipartita, 475.

marginata, 475.
Cavolinia

algericus, 602, 603.
cashmirianus, 603.
elaphus, 364, 365.

gibbosa, 254.
inflexa, 254.

e/rfz,

longirostris, 254.

261,

315.
Capricornis

quadridetiiata, 254.
trideiitata, 2.54.

Cebus

edwardsi, 93.
maritimus, 93.

Celoena

Oaradrina
alalia, 513.

Oarbula
melacantha, 476.

Cardium

nigricollis, 474.

imeinata, 254.

arc///rochcsfus, 93.

97.

giganteus, 603.
Chaerocoris

Cbalcosia
caudata, 387.

fatuellus, 98.

histrionica, 383.

palcsarctica, 381.

Ohalybs

lilacina, 512.

Centraspis

marsyas, 576.

imperialis, var. hicolor,

478.

Cbama
sp., 253, 303.
gryphoides, 253, 303.

Centrurus

Chamasleon

speciosum, 302.

biaculeatus, 121.

(Fragum) medium, 322.

gracilis, 127.

hoettgeri, 80.

trilineatus, 130.

campani, 80.
gastrotcmia, 80.
guentheri, 80.
parsonii, 158, 160.

—

speciosum,
253,
302.
(Papyridea) hidlatum,
253, 302.
Cariacus
virginianus, 76.
(

)

Cariama
cristafa, 337.

Carthara
amisena, 506.
tiecca, 506.
Cassis
crumena, 267.
testiculus, 251, 267.
Castalius
«s?s, 473.
Castor
^6er, 463.

Catagramma
candrena, 562.
hydaspcs, 562.
marchalii, 562.
wjfes, 562.

sorana, 562.
zJea'O., 562.
thami/ras, 562.

Catonephele

Cephaloplius
grimmii, 604.
maxwelli, 661.
ocularis, 661.

polleni, 80.
roperi, 80, 85.

Cepheus
tegeocranus, 417.

vulgaris, 213.

Ceratinia

willsii, 80.

Chamaesaura

vallonia, 559.

Ceratobatrachus

«we«, 82, 86.
anguina, 82, 86.

guentheri, 30.
Ceratocoris
bucephalus, 473.

didaetyla,

Oharadrius

Ceratophrys
calcarata,

78,

86.'

325,

327,

328.

Ceratorhina
savagei, 483.

Cerberus
rhynchops, 35.
Cercopis
grossa, 479.
Cerithiopsis
neglecta, 252, 293.
rugiilosa, 252, 292.

vicinum, 293.
Cerithiiiin

placidus, 345.
CJiaraxes
brutns, 472.
candiope, 472.
castor, 472.
cynthia, 472.
etesipe, 472.
eupalis, 472.
tiridates, 472.

Cbaridea
amata, 494.
splendida, 495.

Chariestbes

antinoe, 563.

gibberiihim, 291.

aruwimia, 489.

ntimilia, 563.

melanura, 291.

ie^fe,

neglectum, 293.
rugidosiim, 292.
(Bittium) gibberulum,

Icgiissima, 490.

Catopra
grootii, 38.
Oatopsilia
eubule, 556.
Zarra, 657.
leachiana, bbl.
philea, 556.

252,291.
Ceroplesis
calabarica, 490.
5-fasciata, 490.

490.

Cbaris
cleodora, 573.
cleonus, 573.

theodora, 573.

Chasmina
aloidamea, 5] 2.

82,
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Chauna

Clarias

derbiana, 442.

Chela
ano7naluncs, 39.

Chelone

mydas, 618.
Chersydriis
granulatus, 35.
Chioglossa
hisifanica, 32.

Chiontema
Candida, 396.

Chionomera
arqcntea, 387.
pidchelkt, 387, 401.
superha, 387.

Chiropodomvs
gllroidea, 532, 534, 530,

537, 539.
penicillatus, 532.

Chiroscelis
passaloidcs, 639.
Chlfenius
aruu'imius, 481.
lissodmis, 481, 482.
liwidicollis, 481.

Ohlorippe
chalciope, 565.

marse, 565.
selina, 565.
Ohoiidrodactylus
weiri, 77.

Chrysomela
hanksii, 583.

Ohrysopelea
ornata, 35.

Chunga
burmeisteri,

144,

145,

337.
Cicindela
cincta, 480.
nefflecta, 480.

Cimex
calidus, 477eurvipcs, 478.

melcvcantha, 476.

mult ipunctat lis, 474.
pollens, 478.
rostratus, 475.

Cingulina
circinata,

248,

251,

277, 278.
5pjwa, 278.

(Mathilda)
qiiadricarinata, 251, 277.
Cioniscus
unicus, 251, 280.

Circe
fluctuafa, 249.
CUidccyclus
gardneri, 630.
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Cymothoe

Crotaphytus
collaris,

220,

233,

234.

Oryptacrus
coynest,

474.

novemmaculatus, 474.
Cryptoclon
8p.,

322.

Cryptoprocta

alpinus,
92.

mononema, 38.

Cuma
Cuon
dukhunensis, 89.

^«?«', 95.

Dendrelaphis
caudolineatus, 35.

Dendricon
rastratum, 621,

88,

89,

90,

Cybdelis
hcchina, 561.
cmlina, 561.
caresa, 561.

moneta, 249.
spurca,

252, 283,
319.
testudinaria, 249.
tiirdus, 283.

mwrgarita, 561.
orphise, 561.
?«o^a, 561.

Oytherea

Oyclemys

rudis, 301.
(Oaryatis) rudis, 253.
301.

amboinensis, 33.

Cyclodus
boddaerti, 214.
Oyclopelta
j'r/si'js, 477.
Cyclosia
ocArca, 385, 401.
panthmui, 385.

Dalcera
abrasa, 505.
ampela, 505, 506.
laxta, 506.

Cyclostrema
gramdata, 311.
Cyclura
quingne - carinafa,
239.

Cycnus
togarna, hib.

Oygnus
404,

409.

410.
410.

ofor,

Cylichna
253,

297,

316.

Udentata, 253, 297.
cylmdracea, 253, 297,
321.
remissa, 312, 317.

CyUndrophis
rufus, 34.

Cymochorea
leucorrhoa, 375, 376.

markhami, 376.

Cymothoe
honnyi, 470, 471.

korrigum, 357.

kuhlii, 39.

casfe, 298.

Daptonoura
556.
alhimea, 556.
pedrosina, 556.
<gZwd.,

fuscopicta,
315.

252,

286,

Diaphemora
femorata, 95, 96.
Dichirotrichus
obsoletus, 617.
Dichostates
bimaculatus, 491.
collaris, 491.
Dicotyles

punctipecttts, 482.

Didonis
6j6&, 564.

Didus
ineptus, 402.

Dinia
eagrus, 494.

laudamia, 494, 520.

Dinidor
ifnsfe, 477.

Dione

Damalis

Daphnella

irispinosa, 254.

Diala

marsupialis, 76,

clavipes, 417.
femoratus, 417.
flagellifer, 417, 422,
425.
globipes, 417.
patelloides, 416, 417,
420, 425.
phalangioides, 416, 417,
421, 425.
troisii, 417.

Dangila

Diacria

Didimus

bicostatus, 417.

355, 356, 357.

lassippa, 499, 520.
onoba, 499.

tajacu, 76,

DamiEus

i!mw^, 355, 357.

entails, 321.'

Devara

Didelphys

libema, 505.

senegalensis,

calligastcr, 30.

Dentalium

Cyisraea
arabica, 249.
^wnc^a, 251, 282, 319.

nionops, 576.

boulcngeri, 78.

Dendrophis
jnctus, 35.

siunatrensis, 89.

cassius, 576.

623,

629.1

Dendrogama

nitilans, 89.

Cupido

egesta, 471.

dahli, 95.
eupkorbice, 95.

dukhunensis, 89.
javanicus, 89, 91, 92,
377.

carinifera, 264.

atlantica,

ursinus, 21.

Deilephila

Cyon

fcrox, 647.

Cryptopterua

falconeri,

Dasyurus

herminia, 471.
hypatha, 471.
iodutta, 471.
ochreata, 471.
sangaris, 471.
tkeobena, 471.
theodota, 471.
wcstermanni. 471.

354,

jwMo, 560.
vanillm, 560,

Diorhina
arthuriana, 572, 577.
periander, 572.

Diplognatha
gagates, 484.
Diplothele,geii. nov., 621.

wafote, 622, 629.
Dipsas
cynodon, 33, 35.
dendrophila, 35.
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Dipsas

Elcysma

drapie:ii, 33.
irregularis, 30.

Dircenna
epidcro, 558.

Dirphia

westwoodi

,

387,

380,

?Wfa, 501, 502.
Distira
cyanocincta, 618.

mvata, 561.
arene, 562.
decima, 562.
pieridoides, 562.

Doryichthys
caudattis, 40.

Draco
fiinbriatns, 33.

33, 200.

Draconipteris
gigcmtea, 502, 520.

Dryopbis
jfasciolatus, 32.
prasitiiis, 35.

Dynamine
arene, 562.
dccima, 562.
pieriduides, 562.

Dynastor
darius, 567.

Dyscbirius
globosus, 617.

Eletica
bicolor, 645, 646.
»•?</«,

Eublepharis

645.

Emarginula

varicgaf'us, 78.

Eucboreutes, gen. uov.,

clongata, 252, 295.

maculata, 295.

610.

Emesis

MOAO, 610, 611, 612.

arminius, 572.
iiiandana, 572.

Eulabes

sprcta, .572.

Eulima

religiosa, 551.

Endromis

aciculata, 279.
atlantica, 251,

versicolor, 95.

Engystoma

imperialis, 95.
/co»a, 500.

leucosfictum 324.

319.

c%i;a.,

,

Enygrus

nonica, 279.

carinatios, 30.

fuscescens,

Epicalia

251,

aniinoe, 563.

gmnana, 251,279,316.

numilia, 563.
obrinus, 563.

intermedia, 278.
retrorsa, 279.

Epomopborus

subconica, 251, 279.

minor, 446.
pusillus, 446.

(Subularia) fuscopunctata, 251, 280, 315.

Eumeces

desgodinsi, 384.

brcvilincattts, 80.

Equus

xanthi, 80.

hurchelli, 413, 414.

Eunica

chapmmii, 414.

bechina, 561.

sple7ixlens, .501.

^reuy?, 413, 414, 461,
647.
^cJra, 413, 461,647.

ccBlina, 561.

483.
latipcs, 483.
thoreyi, 483.
Ecbiuosaura, gen. uov.,
^ari-J?:,

82.
h»rrida, 79, 83. 86.

Echlonia
huceitiali^, 247.

Ectima
iowa, 564.

Ec'trichodia
irupcrialis, 478.

Edeiua
510.
lanassa, 509.
j)ulchra, 510.
a/ttfe,

Edessa
gnineejisis, 476.
Eglisia
macanclrem, 2'il.

.Elapoides

anmdcdus, 34.
Elcysma
candaia, 387, 401.
dohertyi, 386, 401.

278,

316.

regalis, 95.

Eccoptocnemis

278

316.

Epyrgis
Eacles

Erycides
palenwn, 576.
fygmalimi, 576.

Eubagis

401.
Eleotris
6m^zs, 38.

latcmedia, 501.
laverna, 501, 520.

"I'd^aws,

traiislucida, 386.

Eractbeus
tibialis,

margarita, 561.
561.
ivWa, 561.

orpliise,

475.

Eupempbix

Erato

«a«a, 325.

scabriuscida, 249.

Ercbia

trinitatis, 325.

Eupba'dra

496, 520.
porphyria, 496.

VftiJera,

nerulescens, 469.

EremsBus
fimbriatus,

f^e«s,

418.

422,

425.

Eupodotis

guinecnsis, 79.
saborbitalis, 79.

scnegalensis, 337.

Euporus

Ergolis
enotria, 473.
Eriogaster
aleria, 503.
sidjiiiarginalis,

strangulating, var.

pureipes, 487.

Euptoiela
."i03.

Eronia

hegcsia, 562.

Euptycbia

argia, 465.

thalassina, 465.
Ervilia
siibcancellafa.

470.

johnstoni, 470.

pratina^, 470.
ruspina, 470.

Eremias

302.

c«»Ysa, 561.

2.'>3,

argante, 568.
armilla, 569.
arnaa, 569.
cclmis, 568.
chloris, 569.

/)/?r-
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Euptychia
furina, 569.
hermes, 569.
hucbncri, 568.
itonis, 569.
myncea, 568.
ocirrhoe, 568.
ocypete, 568.
penelope, 568.
terrestris, 668.
undulata, 568.

Eupyra
gigantea, 493.
saimoni, 493.

Eutheus
kucomdas, 576.

Genussa
celerenaria, 500.

Genyophryne

marchalii, bll.

Euxanthe

ihomsoni,
328.

ansellica, 469.

spinosa, 33.

pardalis, 72.
tigrina, 72.
Pissurella
arcuata, 296.
yibhcrula,
253,
296.

Geomys
hispidus, 74.

Georychus
albifrons, 449.

295,

lamarcki, 361.
Gerbillua
sp. inc., 448.
nanus, 448.

557.
smilaci7ia, 557.

Fossarus
ambigvMs, 252, 285.

elathca, 558.
flavilla, bbl.

nisella,

Eurybia

iniitabilis,

chevrolatli, 492.

fasciata, 492.

Glutophrissa

lycisca, 569.

platypogon, 39.

(Couthouyia) dentifer,
•2b2,

cafusa, 570.
eugceon, 571.

571.

etdychiis, 570.

gelanor, 570.
hygenius, 570.
mys, 570.

Euryphene
469.
hrunhilda, 469.
mandinga, 469.
sp.,

Eurypyga

(

—

)

262,

csflM,

490.

Eurystomus

Fratercula

tityrus, 95.

Goniuris

arctica, 439.

cornkulata, 439.

catillus, 576.

Gonostoma

Frea

maderense, 458.

maculicornis, 491.

Fulica

Gonyocephalus

ardesiaca,

337,

436,

Fusus
proboscidiferus, 317.

Gradinia
cosi;ai;«,

248, 263, 300.

orientalis,

GaviBus

Eurytela
dryope, 473.
Marias, 473.
opkione, 473.
Euselasia
cafusa, 570.
eugaon, 571.
moras, 571.
eutyckiis, 670.
gelanor, 570.
hygenius, 670.
OT^s, .570.

gaurus, 698.
Gazella
dorcas, 363.
kevella, 363.

Gecko
listeri,

limbatus, 123.
lobidens, 123.

madagascariensis,
128.
picms, 123.

123,

Grus

G-alictis

IcBtior,

550, 551.
546, 650,
551, 552.
solomonensis, 552.

grandis, 33.

Grosphus

439.

barbara, 72, 98.
Gallinula
chloropus, 429.

colony X, 550, 651.
crassirostris, 662.

caninus, 38.

Goniloba

286, 316.

^e/ios, 330, 337.

Eurysops

chelys, '^T2.

Gobius

285, 316.

IcBviiisculus,

albmiea, 556.

Glyptosternum

Gnophodes

cwmingii, 285-

Eurygoua

eiioras,

Glenea

hicarinatus, 285.

jictiirna, 569.

pallidus, 449.

Gerardia

gradiiata, 557.
ma/iia, 558.

albula, 558.
athalia, 558.

327,

Geoemyda
FeUs

312.
nubectda, 321.
ostrina, 321.
rosea, 321.
varkgata, 295.
Plavinia
alcidamea, 498.
lemonia, 499, 520.

Eurema

325,

77.

Gehyra
mutilata, 33.

Geloharpya
ammna, 488.

Gena
asperulaia, 252, 295.

Genussa
altaha, 600.

antigone,

408,

409,

australasiana, 336.
australiaca, 409.
cinerea, 408.
communis, 409.
excelsa, 409.
melitensis, 408, 409,
411.
pentelici, 409.
p/rimAgenia, 409.
i)2>^o, 331.
virklirostris, 147.

Gymnodactylus
antiUensis, 77.
fedfschenkoi, 77.
russowi, 77.
trachyblepkarus, 77.
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Gymiiopbtlialmus
jileii,

79.

Gymnopis
oliyozona, 326.

Gymnopleurus
ewrulcscens, 482.

—

,

vai".

centralis, 482.

Gynsecia
dirce, 564.

Gyps
fidvus, 407.
melitensis, 404, 411.

Hipponys

Heloderma
suspectum,
L5G, 159,
205, 207,
214, 218,
233, 234,
239, 240,
243, 244.

148,
182,
209,
221,
237,
241,

grayanus, 252, 293.

160,

Hippotragus

184,
211.
231,
238,
242.

w/jrer,

boliviana, 493.

Holothuria
nigra, 617.

Helogale
parimla, 444.
undulata, 444.

Homalopsis

undulata, 444.

Homodenis

Imccata, 35.

—

dorice, 32.

Helops
Hffimatera

Helostoma

azora, 494.
rodriguczi, 494.
salvini, 494.

temmiiicJcii, 38.

Hemiceras

ostralegus, 339.

Hsetera

Homoeoceriis

ania, 511.

piera, 567.

pollens, 478.

leucospila, 511.

Hamanumida

Horn op us

levana, 512.
^issffl, 511.

meleagris, 469.

Haminea

fosa,

%*(!;«, 253, 297, 321.

Hapalomys

aieolatus, 521.
femoralis, 521.
signatus, 521.

512.

violascens, bV2i.

Hemidactylus

lonqicaudafus, 534, 536,
537, 538, 539.

Harpax

Hoplocepbalus

frenatus, 33.

elapoides, 30, 31.

melamirns, 30, 31.
^ar, 30.
woodfordi, 30, 31.

HemirliaiiijDlius
buffonis, 39.

Hemixua

ocellata, 95.

rosea, 318.

puwtata, 359.
Hecyrida
ajjpcndiculata, 492.

Heleotragus
rcdimcus,

carinafa, 418.
dasypus, 418.

Hotea

Hepialus
amuhis, 509.

ae?<fe,

metellus, 509, 520.

mitiocha, 553, 559.
a««Ze, 560.

striata, 648.

Hermannia

Hydrias
amathuria, 503.
504, 520.
ampira, 604, 520.

arrecta, 418.

560.

a?«««?a,

subhyalina, 382, 383.

—

mtmata, 560.

, var. primuli7ia,38'2.
venosa, 383.

qidrina, 560.
rAea, 560.
thelxiope, 560.

lascoria, 503, 520.

laudia, 503.

Herpestes

fccca,

galera, 444.

acis, 572.

Hydrosaurus
marmoratus, 214.

arenicola, 80.

Hyla

Hesperocharis

cupido, 572.

Heliophobiug
argenteo-cinereus, 449.

angvAtia, 557.
«era, 557.

bischoffii,

Heliura
alpha, 495.
apicalis, 495.
Zete, 495.

Heloderma
206, 218,
231, 235, 237, 238,
239, 240, 241, 242.
244.

Catharine, 326.
rop», 325.
langsdorffii, 325.
Zji^-ea, 326.
macrops, 30.
marginata, 326.
miotympanum, 326.
ma»«, 326.
jihrynoderma 326.
stcpheni, 326.

cytherea, 565.
erotia, 565.

iphicla, 565.

mcssana, 565.

HeterometruB
palmat'us, 118.

Heteropus
lateralis, 79.

,

Hipponj'x

Hylambates

antiguatits, 252, 293.

320.

326.

bivittata, 326.

Heterochroa
432,

504.

psorica, 603.

Herpetosaura

Helicopis

Heliornis
surinamensis,
439.

Hyaena

Herpa

clytia, 560.

474.

siibfasciaia, 474.

'/«07«2<s, 508, 509, 520.
paropus, 508.

(507.

Heliconius

horridum,

Hoplophora

canipennis, 342.
castanonotus, 342.
cinereiis, 342.

Hatteria

fforis,

»!<;%/, 482.

Homoeocera

sinuatiis, 637, 638.

pyramus, .562.
Haematopus

660.

Histioea

I

anehieta, 324.
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Hylambates

loera

angolemis, 324.

^oZi-;-, 342.
Isapis
agyrtus, 571.

ramagii, 325.

Hynobius
Icechii,

Lacuna

Ismene

ckincnsis, 326.

326.

^i'^ifo?;,,

Hypanis

pnmilio, 252, 285, 316.

Lagothrix

473.

hmnbnldti, 98.

Isometroides

illthyia, 473.

vesctts,

Hypnoa

Lagria

127.

Isometrus

mbnignim,

669,
674, 685, 686.

673,

Hypochera
94.

Hypocolius
ampelinus, 147.

Hypolimnas
barteloiti, 468.

dinarcha, 468, 469.
dubia, 469.
mima, 469.
salmacis, 469.
stanlcyi, 467.

Hypolyc£ena
faunus, 473.
Hypsipetes

obsoura, 645.

americanus, 120, 121.
androoottoidcs,
119,
120, 121.
assamensis, 121.
filwm, 119.
insignis, 120.
maculatiis,
119, 121,
127, 140.
melanophysa, 121.
messor, 119.
mucronatus, 119.
tricar inatus, 119.
vescus, 120.

Ithomeis
satellites,

Itbomia

mackllandi, 342.

epidero, 558.
galata, 559.
weso, 558.
?j2se, 558.
sylvella, 559.
syfoo, 559.

bocourti, 32.

hageni, 32.
fliimbea, 35.
sieboldii, 32.

bucephalus, 344.

Lanthanotus
borneensis,

157,
239, 240, 241.

233,

Larinopoda
lyoasnoidcs, 473.

Lasaa
adansoniana,

253,

304.

Lasaia

oifMs,

95.

Leiosoma
simile, 417.

Leiurus
quinqwe-striatus, 126.
tunetanus, 126.

Lemonias
ari^tus, 574.

Ixalus

cerealis,

574.

nepioides, 574.

vittatus, 324.

pseudocuspis, 574.

lauthina

Lepidooephalichthys

africana,, 271.
bicolor, 271.
62^cZa,

imperialis, 488.

Lanius

meris, bl-i.

dorilla, 558.

Hypsirhina

Lamia

Lasiocampa

572.

342.

^o^i'j/,

t;i?-ff?/s,

lole

plicifcra, 325.

io,

197, 201, 208,
217, 222, 225.
Lachesis
^etei«, 250, 260, 315.

crithea, 469.

Hylodes

272.

c<BTuleata, 271.

communis, 251, 271.

Junonia

hasseltii, 39.

chorimene, 467.
c^eZza, 467.
lavinia, 563.

Lepreus

^foiosa, 251, 271, 318,

EaUima

319.
pallida, 251, 272.
prolongata, 271, 319.
umbilicata, 251, 272.

rumia, 467.
Katlia

citrina, 495, 520.

carinatus, 129, 141.
/scAerj, 131, 132, 141.
var.
nigrimanus,

—

nigrifrons, 388.

semifusca, 388, 401.
terminalis, 388.

Kellia

larissa, 496, 520.

atlantica, 313, 317.

lavinia, 496, 520.

crassiiiscula,

te«6a, 496.

Idiomorphus
hewitsoni, 472.

313,

317.

Kemas
henryatms, 93.

Iguana
174, 176,
189, 211, 218, 219,
220, 222, 233, 234.

,

117, 130.
lunidifer, 130.
nigrimanus, 131, 132.
occidentalis, 117, 118,
132, 141.
iJzfosMs, 127, 130.
planimanus, 130.

Leptobracbium
/f«, 326.
hasseltii, 37.

nanodes, 472.
tuberculata,

rostratum, 79.

Lepidotus
minor, 346, 348.

exigxLa, 251, 272.

fragilis, 271.

Iclalus

Lepidosternum

Lacerta
muralis, 201.
simonyi, 354, 402.

Leptodactylus
prognathus, 325.

Leptognathus
i«i)js,

33.
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Lithodomus

Lepton
clarTxia, 313.

Leptothyra

I

rubrilineata, 294.

Lepus

Lycodon

305.

lithojjliagus,

aulicus, 32.

Lithosia
alborosea, 399.

aquaticus, 70.
hrasiliensis, 76.

effrenis, 34.
subcinctus, 34.

anomala, 388, 401.

Lycorea
Aa/w, 558.
Lygodactylus

Littorina

californicus, 76.
mllotis, 74, 76.

exigita, 283.

cuniculus, 76.
gahbi, 76.
graysoni, 76.

'AcZew®, 252, 283, 284,

qranularis, 283.

sylvaticus, 74, 75, 76.
irov)hridget, 76.
vercB-cntcis, 74, 75.

^Leucotina
(?/«««, 298.
?«iMi«i;«, 253, 298, 316.
nijjhonensis, 298.

capensis, 80.
fischcri, 77, 80, 85.

315.

Lygosoma

miliaris, 252, 283, 284,

pahisMs, 76.

anomalopus,

319.
«0fZos«, 283.
s6'/a;'a,

Lyelene
simplifascia, 389, 401.

hiexcarahts, 253, 305.

283.

concinnatum,

'

Lopbotes

84,

.30.

cyanogastcr, 30.
devisii, 79.
doria, 79.

I

capellei, 245.
cepediamis, 245, 246.
cristatus, 245.
>^-«, 244, 246.

79,

86.

I

I

./•««,

79.

fischcri, 79.
I

Luciua

Libythea
carinenta, 569.

Libytbina
cuvicrii, 561.

Lima
307.
(Liiuatula) sarsii, 307.

sarsM',

Limacina
antarctica, 254.
bulimoidcs, 254.
iiiflata, 254.

Limatula
crassa, 307.

Liruea
s«rs»',

(Codakia) compacta,
253, 304.
(

—321.imbricatula,
)

313,

Lumbricus

253, 307.

Lutra
barang. 4.
bathygnathns,

Limnas

cinerea, 4, 5.

fletcheri, 325.

Liocassis

316.

aremda, 252, 294, 310.
295.

speciosa, 295.

571, 577.
571.
melander, 571.
thyatira, 571.
zoega, 571.

Mabuia
mnlfifasciafa, 33.
peringueyi, 79.

felina, 4.
fraiiconica, 3, 4.

paranensis,
sitmatrana,

4.
4.

;'t>M/,

rugifcra, 33.
wahlbcrgii, 79.

Macrocneme
alesa, 493.
esmcralda, 494.

croatica, 95.

Macroma

3.

congoensis, 484.

lahdaca, 473.

Lycrena
monops, 576.
Lycasnesthes
larydas, 473.

Lychas
mandatus,

qtuidricariiuita, 79.

Macroglossa

vulgaris, 4.

(Potamotberium) w^eLybythea

argentauris, 343, 344.
calipyga, 344.
fe/ca, 343.
Liotia
admirdbilis, 252, 295,

asteriscits,

4.

valet oni, 3,4.

Liothrix

inaria, 571.

elegans, 79.

palesindica, 4.

bolivianus, 78, 82, 86.

zebratnm, 79.

Lymnas

ellioti, 4, 5.

mocschii, 39.
pceciloptervs, 39.

Liolepis
4fW, 158, 165, 174.

79.
melanostictiim, 79.
muelleri, 79.
nativitatis, 79.
olivaceitm, 33.
temmincMi, 33.

dubia, 3.

hcssica, 4, 5.

Liocepbalus

malayanum,

hrasiliensis, 4.

micropogmi, 39.

stenomns, 39.

kalchienense, 79.
lateralis, 79.

/esse,

Liiuenitis
disipjms, 95.
populi, 95.

Limn odynastes

forbesii, 79.

isabelles,

eiseni, 64.

alcippus, 467.

J

!

314.
imbricatula, 313.
incmispicua, 253, 304,
315.
miitida, 314.
occidcnialis, 314.
jBfctoj, 314, 321.

/i?//'a,

sulcicollis,

484.

Macrones
micracanthus, 38.
nemurtis, 38.
nigriccps, 38.

planiceps, 39.
119.

Lyclene
imbifascia, 389.

Macroscelides
brachyrh^iKhis, 445.
fuseus, 445.
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Macroscelides
revoili, 446.

Merula

Mitra

pharem, 573.

(Pusia) sanctm-hclcntB,
250, 265, 315.
(Tbala) pleurotoiiioides,
250, 266, 316.
(Turricula) innotabilis,
250, 265, 316.
Mitrularia
dillwgni, 320.

simplex, b73.
triuMata, 573.

Modiolaria
marmorata, 314.

tcmpesti, 666, 668.
vanicorcnsis, 667.

rufescens, 446.

Malleus

vanuensis, 666, 667.
vitiensis, 667, 668.

rcgida, 317, 322.

Manis

Mesene

temminckii, 450.

Clarissa, 573, 577.
epapJius, 5T6.

Mautella
baroni, 2>2A.

Marginella
angasi, 267.
capetisis, 319.

Mesodon

Modulus

dim/ceri, 30d, 31^.

daviesi, 351, 353.

granum, 249.

macroptenis, 353.

semen, 266.
50«ai'a, 309, 319.
(Volvaria) atomus, 250,

267,316.

(— ) cinerea,

250, 266.
) consanguinea, 250,
266, 316.
) sonata, 309.

—
—
Marpesia
(

'peleus,

modidus, 252, 284.

Mesosemia

lavalliana, 267.

(

floridanus, 284.

Molge

anfcerice, 569, 577.

bosccB, 32.

569,
7)iacaris, 570.
melpia, 570.
metope, 670.
wes!'j, 569.
philemon, 570.

cristata, 32.

ie^fe,

crocata, 32.

marmorata, 32.
meridkinalis, 326.

montana,

Metacbaris

Monohammus

lucius, 574.

Metopodontus

565.

Mastaceinbelus

Microcbteta

Microgiton
ate, 499.

alabamensis, 299.
casifa, 298.
eximium, 299.
fulvum, 299.
striatum, 299.

larissa, 499.

suhvestita, 486.

latona, 499.

Microbierax

li/simnia, .559.

pohpnnia, bb^.

Montacuta

chinensis. Sib.

Megalopbrys

melanoleueus, 34.5.

subtriangtUaris, 313,
317.

Microbyla

.37.

Megalura

affinis, 54.

annata, 60.
53,

Mormidea

achatina, 32, 37.
inornata, 37, 325.
Mictis
cruciata, 478.
7netallica, 478.

.^i65.

Megascolex

54,

56,

diffringens, 67.

indicus, 57.

MegascoUdes
australis, 60.

rissoina, 276.

Morpbo
achilles, 566.

620,

624,

629.
Milinsea
egina, 559.

mnasias, 559.

Meioceras
nitidum, 291.

Miresa

Melanitis
^et^a, 472.

Mithras

Merops

Mitra

apiaster, 589.

brunnca, 475.

Mormula

Migas
paradoxus,

68.

amisena, 506.

hemon, bib.
attocincta, 266.

barbadensis, 319.

Merula
bicolor,

javanensis, 40.

Monoptygma

rappii, 52, 67.

Mechanitis

caruleiis,

magnipariita, 79.

Monopterus

riMximiliani, 79.

sctulicoUis, 486.

norica,

Monopeltis

Micrablepharus

Mecaspis

nasuta,

ritspator, 488.

savagei, 482.

armatiis, 38.
erythrotania,, 38.
maculatus, 38.
unicolor, 38.

668.

layardi, 666, 667.
poliocephala, 668.
prifsbueri, 668.
rujlceps, 666, 668.

.32.

strauchii, 32.
vittata, 591.

gambiana, 265.
simplex, 309.
striatula, 319.
(Cancilla) turtoni, 250,
265, 315.

menelaiis, 566.

Moiiretia
costata, 300.

Muraena
^;7e,

40.

Murex
despectus, 258.

diadema, 259.
gravesii, 264.

patruelis, 259.

(Chicoreus)
adicstus,
2.50, 258.
(Ocinebra) alboangulatus, 250, 259, 315.
(
) patruelis, 250, 259,
316.
(
) piti'p'uroides, 308.

—
—
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Mus

Murex
(Ocinebra) sancta-

Mc««,250,258,316.

Mus
539.

bacMamis,

535,

623.

setifer,

amlamancnsis, 539.
arianus, 528, 536, 537,
527,

sanctm-heleiKB, 250, 263.

Nasua

spimdosus, 631.

nadca, 73.
Natica

528,

fulvidivcntris, 532,539.
gerbillinus, 539.
gleadoivi, 531, 536, 537.

fliroides, 532.
/<»!«, 529, 530.
infralineatus, 539.
jerdoni, 525, 536, 537,
539.
kakhymsis, 527, 539.
mettada, 530, 531, 536,
537.
muscidus, 527.
nemoralis, 538.
)«««?«&«, 629, 536, 537.
nifidiis, 536, 537.
niveiventcr, 525.
pachyccrcus, 528, 539.
pefftiensis, 539.
platythrix, 536, 537.
TO««s, 448, 523, 524,
535.
alexandrimis, 523,
524.
nitidus, 623, 624,
536, 537.
rufesc-ens, 523, 524,
525, 526, 536, 637,
538, 539.
robustulus, 525, 628.
rubricosa, 524, 539.

cinctdla, 250, 263.
ijwrassata, 263.

sladcni, 524, 538.

mihlimis, 628, 536, 537,

536, 537, 639.
bcavani, 532.
bcrdmorei,
525, 536,
537, 539.
blanfordi,
536,
525,
537.
bowersii, b'^A, 536, 537,
539.
hudufja, 536, 537.
cervicolor,
531,
529,
.536, 537, 539.
cinnamomeus, 524, 539.
concolor, 526, 536, 537,
539.
cunictdaris, 522, 539.
decumanus, 523, 536,
537.
ephippium, 526.
erythronotus, 539.
erythrotis,
529,
533,
536, 537, 539.
fulvescens,
524,
536,
537, 539.

—
—
—

Nassa

nifescens,
525,
"536, 637.

539.
sylvaticus, 628.
ferricolor, 532, 539.

urbaniis, 526, 527, 528,

530, 536, 537, 539.
viculoritm, 527, 539.

ivagneri, 528, 536. 537,

539.

yunnancnsis, 524, 638.
(Isomys)
abyssinicus,
448.

448.
—
(Leggada) buduya,
)

(

(

dorsalis,

529.
531, 536, 537, 539.
platythrix,
531,
)
536, 537.

—

Muscicapa

Mycalesis
473.

Myliobatis
ag'i«7a, 676, 682, 685.

Mylothris
iphlgenia, 563, 557.
poppma, 465.

Myonia

nemctes, 467.
nysiades, 467.

Nerita
ascensioms, 321.
Nesioticus
flavopichis, 641, 646.

bandicota, 523.
barclayanics, 538.
bengalensis, 623, 538.
hrackyiira, 522.

Myoscalops
albifrons, 449.

448,

449.

Myosorex
varius, 49.

Myscelia
canlkara, 563.
Mytilus
compressiis, 314.

248, 314.
253, 304.
magellanicus, 248, 314.
meridionalis, 314.
cf^jtfo,

euiereus, 94.

Nesokia

concinna, 298.
Japonica, 298.

ta^fsft/s,

NemorhfEclus

melicerta, 467.

vulgaris, 473.

argenteo-ciiiereus,

porccllana,

251, 271.

Neptia
agatha, 467.
marpessa, 467.

361, 616.

safitza,

(Polinices)

henryamis, 94.
swinhoii, 94.

gularis, 341.
hylocharis, 342.
_pa;-i'«,

a/f/eri, 270, 271.
diUwynii, 251, 270.
lovcni, 271.
oiitida, 271.
porccllana, 271.
proxima, 270.
sanctoe-heleruB, 251, 270,
315.
tmniata, 270, 315.
ifMJ-fowz, 251, 269, 270
315.
uberina, 271.

clliotanus, 538.

hardwickii, 522.
huttoni, 522.
ncmorivaqa, 623, .538.
st?«Z^>/(', 522, 523, 538.

Neurergus
crocatus, 32.

Nezara
orbiculata, 476.

Nica
canthara, 563.

Niphona
sordida, 492.

Naia

Notaspis

bungarus, 36.

aqualis, 417, 419, 426.

sputatrix, 35.
tripudians, 35.

burrowsii,

Nanofcragus
tragtdtis, 654.

Nassa
anibigtia, 263.

bipilis,

417.

417,
416,
418, 425.
r//n6m, 417, 419.
longilamdlata, 417.
obkttiga, 417.
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Notaspis

CEceclostera
arnoria, 505.

I

splendcns, 417.

Notkeme
ciimctos,

micropiis, .505.

ffidemasia

571.

Nothrus
anauniemsis, 417, 418.
doderleinii, 418.
horridiis, 418.
scaliger, 418.
spiniger, 418.
sylvestris, 416, 418.
thclcprocttts, 418.

akimede, 510.
ffidicnemus
bidriatus, 331.
yrallarius, 337.

Ovis

ffidura
afrlcana, Tl.

Oxypleura

ffinomaus

Oxytenus

doryasa, 576.

hofmanni, 491.
Oligopleurus

gigantea, .399.
trepida, 400.

esocinus, 349.

Notopteru3

vcctensis, 346, 349, 353.

chitala, 40.

Ophiocephalus
gachua, 38.

Nototrema
326.

Nuculana
jeffreysi,

forskalii,

322.

Otis
tarda, 337.
tragelaphus, 362.

Oxygyrus
keravdrenii, 300.

poly dor im, 479.
laverna, 502, 520.

Olenecampus

Notodonta

fissipcs,

Ostrea

Lucius, 38.
iiianilius, 38.

322.

Nudaria

striatus, 38.

Opisthocomus

dudgeoni, 388, 401.
margaritacca, 388.

crisiatus, 44.

dongatiis, 475.

ph<Bopus, 332.

Nunuda

Opsiphanes
bcrecynthus, 506.

crktata, 86, 87.
edouardi, 87.
ellioti, 86.
granti, 86.
pucherani, 86, 87.
verreauxi, 87-

inverce,

Oreas
canna, 658.
Oreotragus
saltator, 653.

Oribata

homcyeri, 492.

Nyotinomus

alata, 417.

avenlfcra, 417.

pumiltis, 446.

cuspidoM, 417.

Nyctipithecus

glohida, 417.

vociferans, 98.

Nyctobates
hifasciatus, 639.

Obeliscus
dolahratus, 251, 275.
sanotcB-kelenm, 25 1 , 275

leerii,

siihannidatus, 32.

Odontopus
639.

I

ohsolefus, 639.

Odouturus
dentalis, 122.

I

Odostomia
j

glaphyra,
316.

251,

38.

olfax, 38.
triohopterus, 38.

Odontomus

278,

I

j

decussata, 491.

mimica, 490.
cor nut a, 589.
Paludicola
bischoffii, 325.
Jischeri, 325, 327, 328.

Pampbila
marchalii, 577.

Panara
barsacus, 571.
phereclus, 571.
Paniasis, gen. nov., 500.
aleopetra',

Osteocbilus
waandersii, 39.
Ostrea
sp., 253, 307.
columhiensis, 249.
eornu-copim, 322.
crista-galli, 249, 253,
305, 307.
cucullata, 317, 322.
folium, 307.

500, 520.

Paphia
ryphea,, 566.

Papilio
ajax, 95.

heatrix, 411.

australis, 337, 437.

Icsviyatus, 78.

Pachystola

agesilaiis,

Ospbromenus

Ocydromus

fasciatus, 78.

loagipes, 417.

Oryx

316.
(Syrnola) pumilio, 251
275, 315.

picturata, 483.

Pacby dactyl us

lapidaria, 417.
luoasii, 417.
quadricornuta, 417.
Oryctes
6oas, 482.

confusiis, 637.

costatics,

566.

quiteria, 566.

INupserha

impressa, 484.
hiscripta, 483.
inarginella, 483.

Palamedea

Oplomus

Jfumeniua

Pachnoda

bob,

antheus, 464.

antimachus, 464.
asterias, 95.

bromius, 464.
cynorta, 464.
demoleiis, 464.
Iconidas, 464.

machaon, 95.
menestheus, 464.
rnerope, 464.
parsodes, bob.
philcnor, 9.5.
^jez-s, 567.
podalirius, 9.5.
policenes, 464.
polydamas, 555.
protesilaus, bob.
pylades, 464.
sesostris, bbb.
thoas, bbb.
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Papilio

Phoebis

Pellicia

fumus, 95.

pethts, bll.

Pelobates

tyndarcsiis, 464.
-almo.ris, 464.

trite,

664.
fuscus, 664.
ciiltripcs,

Parabuthus
brevimanus, 125.

Pelops

capensis, 125.

acromios, 417.

Pentatoma

Iwsoma, 125, 128.
l)lanicauda, 125.
villosus, 125.

bipartita, Alb.
Perichaeta
«#««, 52,58, 64, 65,69.

annata, 54.

344.

bbl.

Pboegoptera
almopia, 497.
«fea, 497.

fulvipes, 125.

Paradoxomis

larra, bbl.

ambrosia, 498.
efo^a, 497.
laudia, 497.
^«<?«, 497.
/ma, 497.
suffusa, 498.
limber, 497.

aspergillum, 61.
attenuata, bb, 56.

Phonoctonus

calabarica, 488.

bakeri, bb, 56.
barroneasis, bb.

Phrosyne

costata, 488.

biserialis, 63, 64, 65, 66,

aitsteni,

guttaticollis, 344.

Paristemia

theorini, 487, 488.

zoestermamii, 488.

brei'icornis, 487.

Phrynella

69.
burliarensis, 56.

Paroema

j>icturatus, 478.

anmdipes, 485.

ceylonica, bb, 58.
eingulata, bl.

verrucifer, 485.

coxii, bb, 56.

pollicari.^, 37,

pidchra,
325.
Phrj-neta

325.

32,

Parra

enonnis, bb, 56.

aiirocincta, 490.

jacana, 337.
Parrhasius

forbesi, 65,

mandaris, 490.

bitia.s,

houlkti, 52, 61, 69.
hidikalcnsis, 54, 56.
M<:?ica, 52, 57, 60, 61,
64, 67, 69, 94.
intermedia, 58.
Juliana, 67.
iiiodigliani, 67.

bio.

Parus
palustris, 344.

vemistuhs, 344.
Passer
domesticus, 147.

newcombd, 54.

montanus, 147.
Pastor

novfB-zelandim, bb, 56.
stuarti, bb, 57. 58.

roseus, 590, 591.

Patella

vaiilanti, 66, 67, 69.

ccerulea, 296.

cancscois, 296.

compressa, 248, 312.
cyanea, 296.
eqtiesfi-is, 320.
gussonii, 296.
oci/lus, 312.
pellucida, 296.
plumbea, 253, 296.
radiata, 296.
rustica, 312.
umhella, 312.
undulata, 320.

Pavia

Perigea
agnonia, 613.
Perrhybris
demophile, 556.
iphigcnia, bbl.
plialoe, 556.
Perriera
luMtiica, 63.

Petrodromus
tetradactylus, 445.

Petrognatha
giga^, 491.

Phalera
amphissa, 509.
sigmata, 509.

indica, 381.

Phanus

Pecten
315.
a«a»fe-Ms,253,306,315.

albi'.s,

corallinoides, 253, 306.
pusio, 314.

315.
315.
(Janira) turtoni,
306, 315.

253, 300.

252, 294.

Philine

iinctiis,

253,

Phrynobatrachus
acridoidcs, 324.

Pbrvnocepbalus
a'ffinis,

78.

axillaris, 78.

raddii, 78.

Phrynomantis
maculafus, 324.

Phnniosoma
coronatum, 158.
douglassii, 197.

modestum, 78.
Phyciodes
hermas, 563.
563.
thymetus, 563.
Phyllobates
lindjatus, 324.
trinitatis, 324.
letitia,

Phyllocepbala

PhysorhynchuB
lucidus, 478.

neritina, 311.

vircns, 486.

texfilis,

Pedipes

Phasianella
tessidlata,

nigropUosa, 490, 491
obsciira, 490.
spinator, 490.
Pbrjiiiscus
boussingaulti, 324.
Imigirostris, 324.

funesta, 477.

leucomclas, 576.

Philetnatium

sentis, 315.

(^,

(i9.

qiiadrata, 2.53, 297.

Philognoma
falcata, 472.
varanes, 472.

37,

Pica
caudate, 344.
Pierella
&?««, 568.
Pieris
demophile, 556.
momiste, 556.
jj«ca, 557.
phaloe, 556.
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Piezosternum

Pleurotoma

calidum, 477.
Pinacosterna
nackfigali, 488.

tabilis,

Pinna

(

pernula,
248,
253,
306.
rugosa, 253, 305.
Pisania
piisio, 318.

257,

250,

315.
) multigranosa, 250,
ws<a,

250,

258,

315.
(Clavus) albobalteata,
250, 255, 315.
(
) amanda, 250, 255,
315.
(
) prolongaia, 250,
255, 315.
(Drillia) turtoni, 250,
256, 315.
(Mangilia) atlantica,
307, 316.
(-)c(Wi'a, 308.
( -") gemma, 250, 256,
315.
(— ) 7n«^/«SA-j, 250, 257,
315.
(
) subqtiadrata, 250,
256, 315.

—
—

249.
Plaesiorhina
cincta, 483.
recurva, 483.

Planaxis
eboreus, 252, 284.

hermannseni, 284.
lineatus, 252, 284, 319,

Planema
466.
Plataspis
('es)'«,

bucephaliis, 473.
vermicellaris, 474.

—

Platurus
fischeri, 33.

Plicifer

laficaudafus, 33.

nevilli, 285.
Plocoederus

Platydactylus

denticornis, 484.
Plotus
anhinga, 442.
Plusia

cggyptiacus, 213.

Platyhyla
grandis, 325.

Platynopus
silvaticus, 475.
Platjoides, gen. nov.,
624.
ahrahamii, 625, 629.
Platypelis

sfalina, 479.

Podiceps
cornufus, 433, 439.

cruciata, 478.

Pleurocbseta

cristatus, 433.

moseleyi, 53, 67.

Podoa

43.

surinametisis,

Pleurotoma

PcBcilopsaltria

polydorus, 473, 479.
Polia
araeria, 515.
lorina, 515.

Pomatorhinus
ergrhrocnemis, 343.
svnnhoei, 342.

sinuosa, 2.55.
,<pnrca, 256.

Poronia
adansoniana, 304.

suhquadrata, 257.
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ptdverulenttis, 35.

Pseudophia
tirrhcea, 95.

329, 330,
336, 337, 338.
Pteroglossua
didyrnus, 403.
viridis, 403.
Pteroplatea
hirimdo, 675, 676, 685.
Ptychoglossus, gen. nov.,
bilineatus, 79, &i, 86.

Ptycholajmus
426,

442.

cosiSa, 308.
commidahilis, 258.
gemma, 257.
helenensis, 257.
intercalaris, 256.
lavalleana, 257.
multigranosa, 266.

bocagei, 449.
Procilia
bonnyi, 474.
morgani, 474.
Proteides
/(ias, 577.
Psaan mody nastes
pictus, 35.

83.

»jj«or, 430, 433.

Pleuronectes

opalina, 506.

Procavia

crepitans, 329, 338.

425, 426,
427, 432, 433, 434,
435, 437, 438, 439.

Pleetrocnemia

Prismoptera
aminula, 506.

leiKoptera,

se7iegalensii,

Platypleura

funestus, 124, 126.
gibbosus, 124.
leptocheles, 124.
liosoma, 124.
pelopponensis, 124.

longiceps, 34.

petersi, 426.

80.

australis, 126, 128.
europ(Bus, 124.

Psophia

Podica

fasciafa, 77, 81, 85.

chalciope, 565.
meander, 566.
Prionurus

pallasii, 213.

agenoria, 519.
a/e««, 519.
laodamia, 520.
laronia, 518.

gen. nov.,

Prepona

Pseudorhabdion

Plugiodea

pollicaris, 2i2b.

penicillatus, 652.

Praogena

Pseudopus

antfa, 518.
Ulusfris, 518.

rostratus, 475.

cwruleus, 590.

Potamochoerus

procera, 644.

258, 315.

sella,

laisoaris,

commu-

—

(— )

Placuua

Platypholis,

Porphyrio

(Olathurella)

simplicollis, 487.

Ptyelus
grossiis,

479.

Purpura
asccnsionis, 318.
bicarinata, 264.
biserialis,

249.

fasciata, 2(i4, 265.
forbesii, 265.

Ae^ewa,

250,

318.
rudoJphi, 265.

49

264,
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Purpura
titrbinoideg, 250.

undafa, 249, 264.
Putorius
brasilieiisis, '72.

Pycnocerus
cosfatus, 6i(9.

exarutus,
I'yrameis

(531).

myrirma, 561.
Pyrrhogyra
aiHphira, 564.

nemrea, .564.
I'yi-rliopyge

CfB^tticf,

251, 268, 269,

318.
cruenfaia, 269.
pvndi'rusa, 269.
pitsfnlosa, 268, 318.
qiiercina, 269.
rJwdostoma, 269.
thonuB, 251, 269.
Ra])pia
pusilla, 324.
surd idII, 324.

Rasbora
later iatr lata, 39.

siiiuatrana, 39.

acatitus, 576.

fiaminis, 576.

Pyrrhula

Redunca
ioAo/-,

604, 606.

Reduvius

vulgaris, 344.

Python

biUneolatus, 479.
lucidus, 478.

rcticulatu><, 34.

Querquedula
falcata,

Rhoptrurus

Ranella

squamosa, 308.

nitididus, 478.
yanibuyce, 478.

Retina
Jlavicosfa, 386, 401.

1.

Quimalanca

f/isccscens, 386, 401.

r eg alls, 488.

rubriuitta, 386.

Rliaooplioriis
alb'dabris, 324.

Kaia

CO//;;);):?:,

GS4, 685.
clavaia, 670, 678, 684,
685.
maciilata. 678, 679,
684, 685.
nasuta, 687.
raii/a^a, 677, 678, 684,
685.
6((i!i.s,

Rallus

36.

leprosus, 324.

leucomystax, 36.
irpistliodon, 324.
viridis, 324.

Rhea
darwini, 412.

Rhina
squatina, 684.

Rbinellus

aquaticus, 427.

Kan a

laniatus, 634.

Rhinobatus

ainurensis, 324.

columntB, 685.

biponis, 324.

granidatiia, 678, 685.

bauleiifferi,

323.

324.
erythraa, 36.
Jlai'krHS, 324.
ffcilcuitensis, 324.
himcdayana, 324.
humeralis, 324.
jerboa, 328.
labialis, 324.
leithii, 324.
(loriie,

limnocharis, 32, 36.

macrodon,

.36.

niacroscelis, 323.

nirobariensis, 36.
rcdimita, 324.
tigrina, 36.

ulricidaria, 324.
Kanellii
hergcri, 269.

jacksoni, 138, 141.
-l7>/lj, 122, 137, 141.

Rhynchobatus
djeddensis, 685.

Rhynchobdella
acidrata, 38.

Rhynchocyon
jJcti'Tsi,

lysippus, bl'2.

Rissoa
(P5«a, 310, 316.
aqapeta, 252, 289,
'
315.
atoidus, 309, 316.
<((/«, 252, 288, 315.
compsa, 252, 289, 316.
depkta, 289.
cphamilla,
252, 288,
315.
e/tC*"Ma, 252, 289, 316.
fenestrata, 310.
'(/(;/)»);«, 252, 288, 316.
melanara, 320.
ordmaria, 310, 316.
perfecta, 252, 290, 310.
316.
perniinima, 290.
/jtow, 309, 316.
pseustes,
252, 290,
316.
siimdans, .310, 316.
.so/'«!'rt, 289.
subcariiMta, 290.
tervaricosa, 320.
M^a, 309, 316.
varicifera,
252, 290,
310. 316.
wallichi, 252, 289,
315.

(Sella)

Rbinochetus
jnhatus, 329.

(

triangidaris, 320.

chesneli, '2Q1.

coiiqcnita,

boscii, 43.

megastoma, 43.

287,

252,

316.

Rhopalurus

decipiens, 252, 287.
Acfcw®, 252, 287, 316.

laticauda, 121.

Rhoptropus

mellissii,

252,

286,

316.

78.

Rhoptrurus

/•mc^om?,

foriyiidabilis,

butfneri, 122, 138.
centriirimorphiis, 122,

141.
122,

252, 286, 316.

Robsonia

baroni, 140, 141.
baronii, 122.

138, 139.

)

iryma, 252, 287, 319.

327.

diidrdiis.

—

Rissoina

Rhombus

a/e?-,

tenuisculpia,

319.

Rhoiubopbryne
f'cj.f «fZy,

361, 444.

Riodina

127,

625, 629.

marina, 621, 626.
Rocellaria
ffe6/a, 253, 303.

Rose ma
scirilifi,

511.

INDEX.
Bosetna
simois, 511.

Saiga

Scissurella
carinata, 312.
jitcunda, 311,317.

Sciurus

tatanca,Q\Z,&\i,CAh.
Sais
rosalia, 559.

eo^si, 600.

concinnus, 600.
coiigicus, 448.

Salamis

deppci, 74.

anacardii, 467.
cacta, 467.
Salea
rosacemn, 78.

griscoflai'us, 73.

Saiiiia

cecropia, 94.

Santosia

Meoki, 478.
vitficollis,

479.

Satiirnia

pyr(, 95.

Ictccomus, 599, 601.

lodovicianus, 74.

mindanensis, 600.
7nurimis, 599.
«2^er cinereus, 73, 74.
melanonotus, 73.

—

—

var. ludovicianus,

,

73.

a lb i da, 273.
251, 274, 316.
cammoda, 251, 274,
316.
confusa, 251, 273.
fraqilis, 251, 273.
'me'Umi, 251, 273, 274,
316.
modesfa, 273.
multistriata, 251, 274.
pulchella, 274.
sa')ict(B-helen<B, 251, 274,
316.
trevclyancB, 274.
tvrricula, 273.
ato-/?i?(^,

Seea
cleonica, 498.

Seeloporua
78.
jalapcB, 78.
lateralis, 78.
omiltemaniis, IB.
ornatus, 78.
cotichii,

pyrrhocephalus, 78.
rubriventris, 78.
teapensis, 78.
Scelotes
macrolepis, 80.

Schismope
carinata, 312.

Scincus
alhifasciatm, 80, 85, 86.
officinalis, 85.
Sciocoris
tibialis, 475.

Siderone
cllops,

566.

isidora, 566.

Simotes
34.

palUatus, 447.

dennysi, 34.
labiMvensis, 34.
octolineatus, 35.
purpurascens, 34.
signatus, 35.
trinotatus, 34,

pyrrhopvs, 447

arctica, 248, 313.

fusifer, 417.
Setina
dasara, 389.
dharma. 389.
discisigna, 389.
nebulosa, 389.
punctata, 389,401.
punctilinea, 389.

affinis,

Sauromalus

Scalaria

373.
Serrarius

catetiifer, 34.

philippinensis, 600.
prevosti, 599.

Saxicava

wc«m, 366, 367, 369,

notatiis, 600.

Saurodactylus
maurifanicus, 77.
afpr, 78.

Serolis

— antrythrus, 447,
448.
— erythrogenys, 447.
—
447.
— tyjnous, 447.
leucostignia,

rosenbergi, 600.
rubrivcnter, 599.

rufobrachiatm, 447.
savuirensis, 600.
steerii,
torttzs,

600.
600, 601.

Sinna
calnspila, 400.

dohertyi, 400,401.

extrcma, 400.
fentoni, 400.

Siphonops
hardyi, 326.
Sitta
C(?sja sinensis, .344.

typicus, 73.
variegatus, 74.

Smaragdesthes

weberi, 600.

Smerinthus

Scopelus
coccoi, 455.

langerhansi, 454, 455.
pusillus, 457.
schnitzi, 4.56.

Scopophorus
sp. inc., 450.

mutica, 483.
ocellatns, 95.
populi, 95.
i(ife, 95.

Sobarus
poggei, 484.

Solarium
arcUtm, 251, 282.

Scops

conulus, 282.

345.
glabripes, 345.
japonicus, 345.
Scorpio
bahieiiais, 118, 119.
Scutovertex
sculptus, 417.

graimlatum, 282.
hybridum, 251, 282.

elegaiis,

Semele
cordiformis, 253, 301,

321.

Sepsina
frontoparidalis, 80.
Ae.«SM, 80.
Serolis

bromleyana, 366, 367.
cormita, 373.
gracilis, 367.

lutetim, 282.
monilifermn, 282.
oi-dinarium, 251, 281,
315.
peracttttmi, 281.
placentale, 251, 281.
soverbii, 282.
Solea
aurantiaca, 43.
lascaris, 41, 43, 44.

/«;««, 44.

minuia, 44.
nasuta, 43.
pegusa, 43.
scriba, 44.
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Strombus

Solenostetbium

Tejovaraniis
branickii, 240.

buhonius, 320.
granuJatiis, 249.

sehestcdii, 474.

Sorex

Telea

Strongybum

hydrodrotMts, 51.

angtdifera, 94.

afronolaceum,
646.

mintitus, 49.

navigator, 51.

641,

palustris, 51.

auronitens, 642, 646.

vagans, 51.

punciicolle. 643.

vulgaris, 49, 51.

Soriculus
qmidraticauda, 50.
j

Soritia
fuscescens, .386.

:

I

mblleri, 385, 401.
(Heterusia)ci/'«<»i(£ate,

385.

buloiiiachits,

344.

344.

cinctella, 275.

Tadorna

flarilla, 5ri7.

Tnana, 5.58.

casarca. 1.

iinicolor, 474.

vai. flat<o>wtaii(s,

Tamandiia

orientis, 465.

smilacina, bbl.

Taraxides

Tesseratoma

(Bneipennis, 638.

meridionalis, 78.
microlepis, 78.

gibhipoinis,

Spbenodon

637,

638,

646.

dicersum, 360.
punctatum, 156.

Sphinx
Spondylus

homimani, 411.

pictus, 638, 646.
sfwMa^Ms, 637,638, 639.

indicia, 477.

neglecfa, 77.

calliope, 575.

lineata, 574.

phfsJusa, 575.
phlegetonia. 574.
phlcgia, 574.

Steganocerus
miiltipimcfafits, 474.

Stegodyphus
gregarius, 621, 626.
Stenolepis
ridleyi, 79.

Sterces. gen. nov., 640.

resplendent,

640,

641,

646.
violaceipennus, 640.
bifasciafa, 488.
variabilis, 488.

virescens, 488.

Strepsiceros
kudu, 659.
Strobilodus
(//^<w, 351.
purbeckensis, 350, ."51,
353.
3.">1.

nemorivaga, 476.
Tetragnatba
extensa, 627.
!"(z_5/foW,

627, 629.

Tetrapteryx
paradisea, 335, 337.

Tetrodon

cleopatra, 567.

liurus, 40.

cc^o. 667.

palembangensis, 40.

erubescens, 567.
euptychidia, 567.
penelea,, 567.

Tetyra
comes, 474.
ocellafa, 474.

rebecca, 567.
tenebrosus, 567.

sehestcdii, 474.

Thala

Tectura

soZzVZa,

vin/inea, 296.
Tefflu8

i'ocZ^Vfe,

hippotes, 517.
lagore, 517.

laronia. 516.
j-o^sea,

Teinopyga
clava, 400.
reticularis, 400.

Teinostoma
252,

517.

Tbeela

417.
elongatus, 417.
irti'e/s, 417.
marginatus, 417.
coriaceiis,

abnoiine,
316.

266.
266.

Tbalpochares

jamesoni, 481.
juvenilis, 481.
raffrayi, 481.

Tegpocranus

Stern otomis

411.

afzelii,

Tatusia
novemcincta, 76.
Taygetis
androiiieda, 567.

322.
Stahicbtis
sp.,

(sthiops, -ill.

meerens, 638.

Tarentola

ligustri, 95.

bbl

nisella,

tetradacfyla, 76.

474.
Spliwrodactylus

siwhoides,

301.
cumingii, 301.
Teratoscincus
przewalskii, 11.
Terias
albula, 558.
athalia, 558.
brenda, 46.5.
elathea, 558.
cordiforraisi,

Siitbora
!

576.

anfonii, 253, 301.

Syi'nola

graduata, bbl
SpharocoriB
flavonotatus, 474.
ocellatus, 473, 474.
,

^o/«/*-,

Tellina

|

si(ffusa,

Sphanogoma

—

quad rat icolle, 643.
Styliola
rec^rt, 254.
suhula, 2.54.
virgata, 254.

polyphemus. 94.
promethca, 94.
Telegonus
anaphus. 576.

293,

bitias, bib.
cinniana. bib.
doryasa, 576.
echion, bib.
hemon, bib.
nmrsyas, 576.
sati/roide.% bib.
stilbia, bib.
togarna, bib.
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vesulus, 675.

Thirmida
dimidiana,

498,

520.
superba, 498, 520.
Tlilattodus
suchoides, 351.

pusilla, 276.

wagleri, 36.

(Dunkeria)

catitlus,

orientalis, 361

phayrii, 33.

Tyana
superba, 387.

columella, 254.

576.

Tylodina

Triton

amcricamim, 268.

eeto, 558.
Tiraetes
cMron, 565.
norica, 565.

cjiJnwa, 253, 299.

Typhlops

aquatUis, 267, 268.
martittianum, 268.
ofe«;-»<TO,

eritima,

carinifera, 311.

Triptera

Thyridia

251,

276, 316.

Turtur

jeudi, 33.

harrisH, 21.

truncatelloidcs,

276, 316.
Turritella

cartilaaineus, 33.
ephippiion, 33.

Thymele

lineatiis,

32.

248, 251,267,

268.

Tingra

p Hear is,

268.
seguemcB, 267.
tritonis, 251, 267.
turfoni, 251, 268, 315.
Trocbiis
(Cvnisea) granulosus,
311.
(Gibbula) »J<(S2M<{:, 311.
Troglodytes
?wV/er, yar. marungensis,
444.
sckweinfurthi, 444.

473.

Tirumala
pctu'emna, 467.
Tithorea
pseudethra, 559.

Tityus
chinchoxensis, 132.
I meatus, 118.

Toccus
melanoletccits, 401.

Tomatina
reci-a,

formosus, 33, 36.
gramineus, 33.
furpv,reomaculatu&, 36.

Trionyx

Thylacinus

sp.,

TurboniUa

Trimeresurus

Thecla

253, 297.

Tropidonotu8

Torpedo
narce, 681, 685.

Trachyderma

Tragocephala

Turbo

mortieri, 337.

Trichura
aliaria, 494, 520.

Triforis
atlantica,

315.
bathyraphe,
316.
tnelaiiura,

252,

292,
292,

291,

292.
^jewersa, 248, 252,291,

292.
252, 292, 316.
Trigaster
reciJa,

lankesteri, 59.

Trigonosoma
subfasciatum, 474.

133.
ornatus, 118, 119, 127.
striatus, 134.
triangulifer, 134, 135,
137, 141.
variegatus, 133.

bryerius, 287.

complanattis, 312.

nibricinctus, 294.

oryctm, 321.

(Collonia)
admissus,
252, 294, 315.
incertus, 311,
(
)
317.
) rubricinctus, 252,
(
294.
(Ocana) cidaris, 311.

—

252,

134.

Utriculus

—

252,

213.

omata, 78.

fasciata, 685.

Tribonyx

spiiiipes,

Uroplates

Uta

Trygonorbina

opulenta, 489.

680, 685.

lineatiis,

683,685.

nobilis, 489.

ti'staceus,

Uromastix

insignis, 132, 141.

pastinaca,
680,
676,
681, 682, 685.
'«a/-?ja/t, 680, 681, 682,

sylvaticus, 655.

corethrtirtis, 52.

Urolopbua

formosus, 134, 141.

Trygon

spckii, 590.

439.

flavoviridis, 135, 141.

yuniianeiisis, 80.

Tragelaphus

i;)-oj7e,

Urocbaeta

/a/Zffj-,

Tropidopborus

amurensis, 79.

mediterranea, 253, 299.

Uria

pkantasticus, 78.

trianguligerus, 35.

horridum, 235.

Tracbydromus

indica, 299.

Droplectes

chrysargus, 35.
flaviceps, 35.
rhodomelas, 35.

marmorata, 685.

Umbrella

TurboniUa
acioularis, 276.

assimilans,

251,

276,

316.

dmcAw,

251, 276, 316.
eritima, 251.
Aaro^cZi,

215, 275, 316.

Vandeleuria
oleracea, 532, 536, 537,

539.

Vanessa
antiopa, 95.
levana, 95.
Varan us
bengalensis, 220, 222.
dumerilii, 33.
niloticus, 195.
salvator, 33, 196,

197.

196,
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Volumnia

Venus
300.
pygmwa, 301.
foreiDJia, 300.
(Chione) pi/c/miea, 253,
301.
(Ventricola)
effossa,
253, 300.
Verticordia
ornata, 253, 304.
effossa,

Xanthopygia

wesieniianni, 492.

narcissina, 341,342.

Volata

tricolor, 342.
Xiinthothopeia

ocellata, 262.

Vulpes
virgmiana, 72.
Vultur
monachus, 404,
406,407,411.

artiwimensis, 643, 646.
mfpeiinis, 644.

Xenopeltis
405,

unicolor, 34.

Xenopus
fei'is,

Williamia

Vesperus
capensis, 97.

69, 70, 71.

Xystrocera

gussonii, 253, 296, 321.

nigrila, 485.

Victorina
stenelcs, 565.
Virgularia
j'uncea, 462.
patagonka, 462.

Volumnia

Xanthia

Zangis

514.
alcanclra, 515.

guineensis, 476.

«i?«7a,

Zaocys

Xantboptera

carlnafus, 33, 35.

Zeonia
amazona, 572.

alhofiava, 517.

calaharica, 492.
leucomelcena, 492.

morosa, 492.

lapkyra, 517.

Xanthopygia

Zetorchestes
micronychiis, 418.

cyanomelana, 341.

H

MOs^|^^,

THE END,

Printed by Taylor and Francis,

Red Lion

Court, Fleet Street.

Contents
November

18,

(continued).

1890 (continued).
Page

Mr.

G^.

A. Boulenger, F.Z.S. Exhibition of, and remarks upon, the Skull of a large Sea617
Snake (Distira cyanocincta) and three skulls of the Green Turtle'

Mr. G. A. Boulenger, F.Z.S. Notice of a Memoir entitled " Eeptiles and Batrachians of Barbary (Morocco, Algeria, Tunisia), based chiefly upon the notes and collections made
618
in 1880-84 by M. Fernand Lataste "

1.

Remarks on the Chinese

2

On some new

Species

Alligator.

On some Upper
Woodward,

On

4

G. A. Boulenger.

(Plates LI.

By

and two new Genera of Araneidea.

&

619

LII.)

the Eev. O. P. Cambridge,

620

(Plate LIII.)

M.A., F.R.S., C.M.Z.S., &c.

3.

By

By A. Smith
Cretaceous Fishes of the Family of Aspidorh/nchidcs.
(Plates LIV. & LV.) 629
F.Z.S., of the British Museum (Natural History).

the Heteromerous Coleoptera collected by Mr.
(Plate LVI.)
C. Champion, F.Z.S.

W. Bonny

in the

Aruwimi

Valley.

637

By G.

December
The

Secretary.

2, 1890.

Report on the additions to the Society's Menagerie in November 1890

M. A. Milne-Erlwnrds,
in the Paris

Letter from, containing remarks

.

2.

On

On

647

the Antelopes of Nyasa-land.

the Presence of Pterygoid

Remarks on the Loealizatir
G. A. Boulenger

upon a Striped Hysena occur647

By Richard Craw.shay

T eeth

in a Tailless

Batrachian

648
{TeIohat.es ruHripeR),

with

of Teeth on the Palate in Batrachians and Eeptiles.

By
664

Bj Henry

Seeboiim

3.

On

the Fijian Species of toe Genus Merula.

4.

On

the Visceral Anatomy of the Australian Torpedo {Hypnos suhnigrum), with especial
By G. B. Howes,
reference to the Suspension of the Vertebrate Alimentary Canal.
F.ZS. F.LS., Assist. Professor of Zoology, R. College of. Science, S.Kensington.

666

669

(Plate LVII.)

5.

646

upon the specimen of Eqims grevyi

Museum

Dr. Eniin Pasha, C.M.Z S.. Letter from, containing remarks
ring in Tabora, East Africa

1

....

Observations on the Pectoral Fin-Skeleton of the Living Batoid Fislies and of the Extinct
Genus Sqnaloraja, with especial reference to the Affinities of the same. By G. B.
Howes, F.Z.S., F.L.S., Assist. Professor of Zoology, R. College of Science, S.

675

Kensington

Appendix

:

List of Additions to the Society's Menagerie during the

Titlepage
List of Contributors
List of Plates

List of

Year 1890

689
709-

Index

Woodcuts

i

Jii

x»-

xvii

LIST OF PLATES.
1890.

PART

IV.

Page

Plate

XLVII.

Tragelaphus

XLVIII.

2

I

Colobus ferrugineus

XLIX.
L.

LI.

Ln.
Lin.

spekii,

I

J

Bos gaurus

592

Euchoreutes naso

610

Alligator einensis

619

New Araneidea

620

Belonostomiis comptoni
Figs. 1-10. Belonostomus comptoni.

LIV.

LV.

"|

Fig. 11. Apateopholis

lauiatus

•

•

i-

Heteromerous Coleoptera from the Aruwimi Valley

LVI.
LVII.

Visceral

Anatomy

of

629

j

637

Hypnos subnigrum

669

NOTICE.
According to present arrangements the Proceedings 'are issued in four pai ts,
'

as follows

Part

:

I.

containing papers read in January and February, on June

The

March and

1st.

April, on August 1st.

„

„

„

III.

,,

„

I,

May and

IV.

„

„

„

November and December, on April

II,

price

is 12s.

Juue. on October

per part for the edition with coloured, and

that with uncoloured Plates.

"f

3s.

1 St.
1 St.

per part for

