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PROCEEDINGS

OP THE

GENERAL MEETINGS FOR SCIENTIFIC BUSINESS

OP THE

ZOOLOGICAL SOCIETY OF LONDON.

January 17, 1899.

Dr. Albekt GiJNTHER, F.E.S., V.P., in the Chair.

The Secretary read the following report on the additions to the
Society's Menagerie during the month of December 1898 :

—

The total number of registered additions to the Society's Mena-
gerie during the month of December was 80, of which 20 were by
presentation, 1 by exchange, 19 by purchase, 35 were received on
deposit, and 5 were born in the Menagerie. The total number of
departures during the same period, by death and removals, was 97.

Dr. F. P. Moreno exhibited and made remarks upon the
original specimen of the recently described mammal Neomylodon
listai, which he believed to be a portion of the skin of one of the
old Pampean Mylodons now quite extinct.

Mr. Sclater read some extracts from letters recently received
from Mr. J. S. Budgett, F.Z.S., who had been sent by the Council
on a scientific mission to the Gambia (see P. Z. S. 1898, p. 852).

Mr. Budgett had arrived at M'Carthy's Island, 127 miles up
the river, on Nov. 11, and up to the date of his last letter
(Dec. 8) had been principally occupied in collecting Fishes. He
had obtained a large number oE Folypteri of different sizes, the
Pkoc. Zool. Soc.—1899, No. I. 1



2 MR. A. H. COCKS ON HYBRID STOATS AND FERRETS. [Jan. 17,

largest being about 19 inches in length. The ovaries of the

females did not appear to be nearly ripe, and, according to native

reports, these fishes did not spawn until the wet season. Only
two of the whole number possessed external gills. Altogether,

examples of about twelve species had been procured, amongst
which were two of Mormyrus, a MaJapteruvus, several Siluroids,

and a Sword-fish, 8 feet 6 inches in length.

Mud-fish {Protopterus) were stated, by the natives to be abundant
in the adjoining swamp, but Mr. Budgett had not yet succeeded

in obtaining specimens.

Mr. Budgett was also collecting Birds and Insects (principally

Orthoptera and Hemiptera).

Mr. A. H. Cocks, F.Z.S., exhibited some living specimens of

supposed hybrids between the Stoat {Mustela enninea) and the

Ferret (M. furo), and remarked that it was only on seeing the

first of his specimens that his scepticism as to the possibility of

such hybridity had been removed. Early in 1898 he had seen an
advertisement respecting some half-bred Stoats and Ferrets, and
had purchased three of them ; and was so satisfied as to their

genuineness, that he subsequently purchased the remainder of

the breeder's stock, making six specimens in all. One female

died from foot-rot ; the second became pregnant to a Polecat,

but miscarried almost at the last moment ; the thii'd (exhibited)

was at the date of purchase said to be a week gone in young
to a male hybrid purchased at the same time, aud in due course

produced a fine litter of 4 males and 1 female (one of the males

was also exhibited). The breeder (a railway signalman) had made
most positive and straightforward statements as to the animals

being the undoubted ofi'spring of a male Stoat and female Ferret

(both white and dark), and Mr. Cocks had taken an opportunity

to interview him personally ; he stated that he had bred altogether

some six litters between Stoats and Ferrets, and considered such
cross, if anything, easier to breed than pui-e Ferrets. At the time
of Mr. Cocks's visit, a young Weasel was sharing a hutch with a

pair of Ferrets.

The specimens, including the second generation, were exactly

alike, except the father of the second generation, which was some-
what paler but with identical markings, and was probably born
from a white Ferret. Ferrets of course varied very greatly in

the body-colour, but Mr. Cocks had never seen any Ferrets with
exactly the body-colour or texture of pelage as these, and this

improvement on the ordinary quality of a Ferret's pelt was seen
in Polecat and Ferret crosses. The following points also showed
a resemblance to Stoats :—bright yellow throats ; a small spot of

yellow on the (true) knee ; the distal portions of the feet were
white, the colour terminating abruptly ; the ears were broader than
a Ferret's, and much more so than a Polecat's ; the moustachial
bristles were finer aud more numerous than in a Polecat, but
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possiby this last point might not hold good in a large series of

Ferrets. Of the British Mustelidce, the Stoat had by far the

biggest feet in proportion to its size ; the Polecat had relatively

very small feet, those of Ferrets being decidedly larger ; while the

feet of these hybrids were markedly larger than the normal size of

those of Ferrets.

Mr. Cocks also exhibited the skull of the reputed hybrid which

had died ; together with, for comparison, a skull of a Stoat, of a

Polecat, and of a Polecat-Ferret cross (</. ' Zoologist,' 1880, p. 396).

Mr. R. E. Holding exhibited some specimens of malformed

antlers of the Axis and Fallow Deer, and made the following

remarks upon them :

—

" The Axis I)eev(C'ervus axis) (fig. A, p. 4) lived over three years

in the Manchester Zoological Gardens, and on its death the body

was kindly sent to me by the proprietors, Messrs. Jennison. For

a considerable portion of this time it had seemed to be in ill-health.

The horns were never shed during that time. About two years ago

the soft tumour-like excrescences began to form at the base of the

horns. I saw it early last year, and it was then apparently suffering

from some wasting disease, probably tuberculosis. It died early in

December. There was unfortunately no post-mortem; but judging

from numerous notes and specimens collected, and from records

in veterinary pathology, I think the specimen is interesting as

showing the intimate association between continued ill-health and

defective horn-growth.

"The Fallow Buck {Cervus dama)(&g. B, p. 4) was five years old

when shot in August last and was in good condition. Throughout

last year it had grown a perfectly normal pair of horns. The abnor-

mality of the left horn is apparently due to a purely local cause,

viz., imperfect formation of the " burr" directly after shedding the

horns, causing the temporal artery, which supplies the blood to

the horn when at the velvety stage, to course through a hole in

the centre of the burr, and so dividing the beam up into points.

Some indication of disease at the pedicle is also apparent."

Mr. G. E. H. Barrett-Hamilton, F.Z.S., exhibited some

specimens of European Squirrels, Sciurus vulgaris Linnasus, to

illustrate the local colour-variations. He pointed out that the

British Squirrel was as different from those found on the Continent

as any animal could well be, being distinguishable at all seasons of

the year and not intergrading with Continental specimens. Yet

naturalists had been slow to recognize this fact ; and the extra-

ordinary seasonal changes in the coat of the animal (unparalleled, he

believed, among mammals) had uever been systematically studied

until taken in hand by Mr. Oldfield Thomas (see ' Zoologist,' 1896,

p. 401). The correct name for'the British Squirrel (as had been

pointed out by Mr. Thomas) appeared to be Sciurus leucurus^ Kerr.

1 Spelt leucourus by Kerr (c/. ' Animal Kingdom,' p. 256, 1792).

1*
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A. Malformed antlers of Axis Deer. B. Ditto of Fallow Deer.
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It differed from the Coutiuental Squirrel of all localities in the

fact that the tail was never red (except occasionally in a few quite

young specimens, and then never so bright as in Continental

specimens), but brown, and that it bleached regularly each season

to a dirty cream or straw-colour.

On the Continent of Europe the Squirrels of all localities were

greatly afPected with total or partial melanism, which made them
rather a difficult subject for study. Excluding the melanisms,

which had from time to time received names,—such as S. nir/er

Kerr 1792, from Lake Baikal, S. aJjjiims E. Cuvier 1821, from

the Pyrenees, and S. italicKS Bp. 1838, from Italy,—Mr. Barrett-

Hamilton stated that he knew of three subspecies of Squirrel

in Northern and Central Europe, of which the first was

found in Germany, Xorthern Erance, Belgium, Holland, and
Switzerland, and was distinguishable all the year round by its

bright red colour. In the Xortb and East, the Central European

Squirrel met and intergraded with a lighter red form, which in

winter became almost grey, while the typical S. vufrjaris of

Linnaeus would appear to be restricted to a comparatively small

area in South Scandinavia. The latter approached nearest to

S. leucurns, but was at once distinguishable by the redness of the

tail, which, moreover, did not bleach. To all these forms, except

the typical S. uulijarls, the names given to them by Eobert Kerr

in 1792 appeared to be applicable. Their distribution was in

accordance with what might be expected from a knowledge of the

existing climatic conditions of Europe; aud it was interesting to

find the milder portions of Scandinavia inhabited by a Squirrel

which approached more nearly to the British than to any other

form. The occurrence of this form might be parallel to that of a

Wren, Troglodiftes herr/ensis, which had been described by Stej neger

from South Scandinavia. It was also interesting to find that the

light red Squirrel of Northern Scandinavia, Lapland, and Russia

occurred farther south in proportion to the extension of its range

eastward and inland, and was thus found in Poland, Eastern

Prussia, and Hungary.
Of the Squirrels of South Europe he had nothing to say for

the present. Eor the proper appreciation of the local colour-

variations of tlie common European mammals a large series of

skins collected in different localities was essential, and the little

already accomplished towards the accumulation of such a series

had been largely due to the energy of Mr. Oldtield Thomas.

The following was a brief diagnosis of the colour-distinctions of

the European subspecies of Sciurus vulgaris, together with that of

one subspecies from Siberia:—
SciTJRUS TtJLGARis Rirnjs Kerr, Animal Kingdom, p. 255 (1792).

Bah. Central Europe: North of France, Belgium, Holland,

Germany (except the east), Switzerland, and parts of Northern

Austria.

Colour—of ear-tufts, body, and tail red all the year round, the
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winter coat in perfectly typical specimens only differing from thit

of summer in its much greater thickness. I have seen specimens

from a number of German localities, in the more northern of

which the winter coat contains a more or less amount of white oi

grey hairs on the flanks, thus iutergrading wath the ne.xt subspecies.

SciuRus TULGARis TABitTS Kerr, op. cit. p. 256 (nee Pallas, Zoogr.

Eoss.-As. 1831, i. p. 183).

Hab. Northern Scandinavia, Lapland, Northern and Central

European Eussia, Poland, East Prussia, parts of Hungary, and

"Western Siberia.

Colour—in summer red, but lighter than S. rufus; in winter

the body is more or less completely shining grey, nearly white,

with the tail and ear-tufts red. In some specimens there is also

a trace of the red colour on the dorsal line, head, and legs.

ScitJBUS TULGABIS TTPICUS.

Hah. South Norway and Sweden.

Colour—in summer the body resembles in its brownish-red

tints that of S. leucurus, but the tail is red, and does not bleach
' when the hairs are old and worn ; in winter, the body-coat is

composed of soft greyish-brown hairs, the summer tints remaining

visible to a variable extent on the dorsal line and legs.

SciURUS VULGARIS CALOTUS Grav, Ann. Mag. N. H. xx. p. 272
(1867).

Hah. Eastern Siberia, the exact limits uncertain ; but specimens

in the British Museum labelled as from Wilni (Siberia), Seoul

(Corea), Southern Manchuria, Sacbalin Island, Pekin, and Nepal
all appear to belong to a single form.

Colour—in winter darker than S. varius. I have seen no
summer skins which are not melanisms, but a winter skin which

I purchased at Hakodate, Tezo Island, shows a trace of rufous

colour on the central dorsal line.

This subspecies might possibly provo to be identical with that

from the Eiver Obi, to which the naine of S. vulgaris argenteus

had been given by Kerr (op. cit.).

In conclusion Mr. Barrett-Hamilton said that he ventured to

suggest that when a further knowledge of the local variations of

European mammals should have been gained, it might be found
that the European Continent might be divided, for the purposes
of study of the geographical distribution of mammals, into some
such areas as those represented by the different subspecies of

Squirrels to which he had now drawn attention.

The following papers were I'ead :

—
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1. General Account of a Zoological Expedition to the South

Seas during the years 1894-1897. By Arthur Willey,
D.Sc. Lond., Hon. M.A. Cantab.

[Received January 16, 1899.]

The main object of my recent journey to the South-west

Pacific was the investigation of the life-history of tbe Pearly

Nautilus. My first destination was the Island of New Britain

(Neu-Pommern) in the Bismarck Archipelago, as this bad already

become known as a locality where living Nautiluses could beobtained

in abundance. The principal difficulties which had to be coped

with were owing to the comparatively deep water—50 to 70
fathoms—in which Nautilus pompilius lives. It is only to be

caught at night—both in Blanche Bay and in Talili Bay, on
opposite sides of the Grazelle Peninsula—in native fish-traps baited

with small fish. After finding the tracts where Nautiluses congre-

gated in shoals at night, I would, on the following morning, go

over the same ground with the dredge. Almost always the dredge

would come up full of pumiceous fragments. In fact I came to

the conclusion in New Britain, which I afterwards confirmed in the

Loyalty Islands, that the feeding-ground is not the breeding-ground

of the Nautilus—or, in other words, that the Nautilus migrates in

shoals nocturnally from deeper into shallower water in quest of

food. The Nautilus wiU eat any auimal-food which is ofi^ered to

it, from a fowl to a sea-ui'chin, and from a langouste to a shrimp,

but its natural food consists chiefly of small Decapod Crustacea.

When attacking a shrimp, for example, the Nautilus dart

:

forward with great rapidity, and enclosing the victim within its

tentacular complex seizes it between its powerful beak-like jaws.

It can protrude its body by action of protractor muscles far beyond

the mouth of the shell, but it only does this when occasion demands.

When normally swimming, the body is slightly raised as to com-
pletely expose the eyes above the level of the margin of the shell,

and to allow free entrance for the water into the mantle-cavity

and exit through the cleft siphon. Like all the other Cephalopods,

Nautilus swims backwards with considerable speed. It holds the

shell, when swimming, in one position only, namely with the spire

and with the mouth of the shell directed upwards, as shovi'n in the

photograph here exhibited. Nautdus is incapable of capsizing its

boat as described b}'^ Bumphius.
After spending the best part of a year in New Britain, during

which I made new observations upon the vascular system and
branchial sense-organs, I determined to change my base, and

accordingly proceeded to the Eastern Archipelago of British New
Guinea. Meanwhile, however, I had made a prospecting journey

to New Hanover, where I found the natives bahng out their canoes

with Nautilus -shells. I made no further progress during the five

months I spent in New Guinea so far as Nautilus is concerned.
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but I captured four specimens of Ctenoplana ', which yielded a

number of results of some interest. This remarkable form, half

Ctenophore and half Plathelminth, had previously only been

obtained as a unique specimen by the Russian naturalist Korotneff,

off the west coast of Sumatra in 1886. Korotneff's account was

inaccurate in many details, and his discovery of the type was

regarded with some scepticism. My re-discovery of this creature

is therefore matter of satisfaction. All four specimens were

taken from a drifting cuttle-bone off the Conflict Lagoon in the

Louisiades, British New Guinea.

From the Deboyne Lagoon, in the same Archipelago, I obtained

a species of Ampliio.vus belonging to the subgenus Asi/mmftron,

previously known only from the West Indies. This is a remark-

able fact of distribution, since in the Torres Straits, v\hich are

comparatively close by, there are two species of Amphioxus
belonging to other subgenera.

W^hen I revisited New Guinea on my return for the second time

to New Britain, I was fortunate in securing the only specimen ever

seen of the animal of Nautilus umhilicatus, which had been taken

from the surface off the East Cape of British New Guinea.

Nautilus does not come to the surface normally according to my
observations, and all specimens which are taken from the surface

are probably in a moribund condition. This was the case with the

specimen obtained by Dr. Bennett, upon which Sir Richard Owen
based his classical work on Nautilus.

My object in changing my locality from time to time was for

the purpose of finding a place where Nautilus could be more
easily got at. After much misgiving and disappointment, I at last

found such a place—namely, Sandal Bay, Lif'u, in the Loyalty

Group. In this place Nautilus migrates at night from deep water

into as little as three fathoms. It comes quite close to the shore.

The species occurring here is N. macromj^halus. So far as I have

ascertained at present, this species only differs from N. j)ompiUus

in the character of the umbilicus of the shell. The animals are

almost identical. N. umbilicatus differs strikingly in external

appearance from both of the preceding. After an absence from
England exceeding two years, I induced Nautibis to deposit its

eggs in my cages. The eggs are firmly fixed to a suitable surface

:

the best artificial surface which can be offered to the Nautilus is

sacking, the fibres of which are entangled in the hardened milk-

white capsule of the egg. I have described these eggs in the ' Pro-

ceedings of the Royal Society ' (1897). Neither in Lifu nor

subsequently in New Britain, where I got the eggs of N. jjompilius,

was I able to rear embryos from the deposited eggs— such was the

effect of captivity.

The geographical distribution of N. macromplialus is interesting.

It is confined rigidly to the New Caledonian Archipelago. In the

neighbouring New Hebrides and in Fiji, N. pompUius is again met
with.

^ See Q. J. M. S. vol. xxxix. 1896, p. 323.
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During my various changes of venue I accumulated a rich

material of Enteropneusta, au account of which I shall shortly

publish in Part III. of my Zoological Results which are being

issued by the Cambridge University Press.

Lastly, it was my happiness to discover a new type of Peripatus

in New Britain which differs from the South African, Australasian,

and Neotropical subgenera in the same respects—anatomy and
development—in which they differ from one another. It con-

stitutes thei-efore a fourth subgenus, which I have called Paraperi-

patus. With regard to Peripatus, the next point of interest centres

upon the new species

—

P. thoUoni, which has recently been described

by Mons. E. L. Bouvier from the Gaboon district (West Africa).

2. On Characteristic Points in the Cranial Osteology of the

Parrots. By D'Arcy W. Thompson, C.B., F.Z.S.

[Received November 16, 1898.]

To discover anatomical characters such as might yield or help to

yield a natural classification of the Parrots has been the desire of

many oi'nithologists, but the search has availed little. Garrod's

abundant work has told us many facts in regard to the presence

or absence of an ambiens, of an oil-gland, of one carotid or two,

and other varying characters in a multitude of species ; but when
we come to put these data together the result is unsatisfactory,

and one is left with the impression that the several series of facts

are incoordinate and cannot be linked together in a single system

.

When we find, for instance, that the collation of these facts places

in a single group Am, Psitfacus, PceocepJiahis, and Nestor, and in

another Stringops, Melopsittacus, and Agapomis, one is tempted

to think that the only thing proved is that the data are invalid or

antagonistic—in other words, that the several structures had really

followed diverse or parallel or convergent lines of modification

and evolution. While such internal structures seem to me to lead

to confusion by indiscriminate variability, the characters of the

skeleton are generally deemed too monotonously alike to present

features of significance. Even in Stringops, the osteological peculi-

arities of which are greater than those of any other form (except

perhaps Nestor), they are yet not conspicuous enough to have pre-

vented certain recent writers from remarking that the divergence

of Stringops from the other Parrots is not so great as it had been

supposed to be.

There is indeed in most parts of the skeleton a very great

uniformity throughout the order, but in certain parts, for instance

the orbital ring (where the differences are well known, though ioi-

perfectly investigated) \ the hyoid bone (as Dr. St. G. Mivart has

''

Cf. Em. Blanchard, " Caracteres osteol. chez les Ois. de la faniille des

Psittacides," C. E. xliii. pp. 1097-1100 (1S5«), xliv. pp. 518-521 (1857) ; C. L.

Bonaparte, ibid. xliv. pp. 531-539 (1857).
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shown), the auditory region, and the quadrate bone, there are very

numerous conditions to be distinguished, which appear Hkely to

help in the search for natural affinities.

The following pages contain an account of the skull in different

genera, with particular reference to three of the above-mentioned

characters. The descriptions and figures are taken partly from
specimens in my own collection, which is considerable, and partly

from skulls belonging to the Eoyal College of Surgeons and
to this Society, for the opportunity of studying which in Dundee
I am very greatly obliged to Mr. C. Stewart and to Mr. Beddard.

The genera are described for the most part in the order of Count
Salvadori's British Museum Catalogue, and I attempt to show in

the sequel certain cases where osteology suggests a different

arrangement.

The accompanying diagrams of the skull and quadrate of Psit-

tacus erithacus (figs. 1 & 2) show the characters to which attention

will be chiefly drawn in the descriptions.

Fig. 1.

sq

Psittacus erithacus.

pr.0., preorbital or prefrontal process
; f.f., postfrontal process ; sq., squamosal

s.m., Buprauieatal tubercle.

From the hinder border of the orbit a process projects down-
wards and forwards which we may call the 2^ostorhital. or, as I prefer

to call it, the postfrontal process : it is also called by Dr. Mivart ^

the sphenotic process. I may remark that this is only one of

many cases where we remain in doubt as to what nomenclature to

use, for want of kno\Aledge of the facts of embryology. Parker,

in his account of the Fowl's skull ", where this process is not unhke

that of many Parrots, describes its development from a separate

element, the postfrontal, and it certainly seems to me, from a

study of such material as I possess, to be developed both in the

Fowl and in Eatites from a frontal or postfrontal element, with

which a process of the alisphenoid may be associated. It is

sometimes ascribed, as by Gadow '\ to the squamosal bone, \^ hich

' Mivart, Skeletons of Lorius and Paiifanis, pt. ii., P. Z. S. 1895, p. 3(i3.

- Parker, Phil. Trans. 18(i'.», pt. ii. p. 79U.
^ Gadow, Newton's Diet, of Birds, p. 873.



1899.] CRANIAL OSTEOLOGY OF THE PARROTS. H
is then said to be continued into two lateral processes, and it arises,

at any rate, very near the meeting-place of the frontal and squa-
mosal, which may very possibly both be found to contribute to its

formation.

Separated from this postfrontal process by the temporal groove
or fossa is the zygomatic process of the squamosal, which it is

more convenient to call the squamosal process ; this, in the Grey
Parrot, is the larger and longer of the two. It is seen to be
slightly indented below near its apparent origin from the skull,

and to jut downwards behind the slight indentation (much more
conspicuous in certain other forms) which marks the place where
the glenoid cavity for the outer head of the quadrate is excavated
below. A slight tubercle projects outwards from, or rather behind,
the base of the zygoma, behind the glenoid indentation, and is the
suprameatal process of Mivart \l. c.) ; between it and the glenoid
notch is a small grooved area which in some genera becomes con-
spicuous. I shall speak of it as the suprameatal area. From the
anterior lower margin of the orbit there runs, curving backwards,
and crossed near its origin by a well-marked horizontal groove, the
preorbital or suborbital process, which represents the posterior

process of the so-called lachrymal bone. We shall find that the
relative size of these processes, their fusion or want of fusion to

complete or leave incomplete the orbital ring, and the completion of

the orbital ring by union of the lachrymal in some cases with the
postfrontal, in some also with the squamosal process, furnish us
with several important distinctive characters.

While it is not the object of this paper to deal with the higher
morphological questions, I may point out that the so-called lachrymal
bone is (at least in my opinion), obviously no lachrymal, but a
prefrontal (with which in some cases an inconspicuous lachrymal
may be conjoined), as nearly as possible identical in its characters

and relations with the prefrontal of the Lizards. The bone in a
lizard (e. g. Iguana) comes into relation with the frontal, nasal,

lachrymal, superior maxillary, jugal, and palatine bones. Its dorsal
portion, precisely comparable in most birds to its dorsal ramus in

the Lizards, is in relation with the nasal and frontal. Though it

does not in any one bird exhibit all the other relations of the
lacertilian bone, yet we may discover them severally in one bird or
another : in the Snowy Owl, in Balceniceps, and in Podargus it meets
or unites with the maxilla ; it comes into relation with the palatine

in Struthio and Apteryx
; it meets more or less intimately with the

jugal in the Penguins, Petrels, Cormorants, Gypogeranus, and
others ; while in the Eaven and many other Passerines, the
Penguins, the Guillemots, the Curlew, the Toucan, the Parrots,
and many more, it comes into relation with, or fuses with, the
ethmoid region, a relation that we cannot seek in the bony skull of

the Lacertilia. In Ducks, Geese, and Swans its inferior ramus
inclines backwards in the direction of the postfrontal process (the
squamosal or zygomatic process being here absent or rudimentarv),
as it does in the Parrots, and it is said (though I have not actually
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seen a case) that in certain of these Anserine birds the two unite

in a suborbital ring.

In some birds, but not in very many, this bone presents, in its

anterior wall, a conspicuous foramen, which is especially well seen,

for instance, in Rhea, StnUhio, and Aptenjx ; but it must not at all

be confused, as in certain birds it might possibly be apt to be, with

the chink formed between prefrontal, frontal, and ethmoid in

those birds where the first meets with rhe last of these three bojies :

in Parrots this chink is represented by the inner and outer pre-

cranial foramina of Mivart, a subdivision already incipient even

in the Eaven. Where we find the foramen in the Eatite, we in

most other cases find only a groove on the outer side of the pre-

frontal, shallow in the Eaven and the Parrot, deep in many
Passerines, e. g. Acridotheres, in Dacelo, in the Herons, very deep

in the Penguins, the Eagles, Vultures, &c.

It seems to me more than probable that where we have this

foramen developed its outer wall is contributed by a true lachrymal,

precisely as the similar foramen is bounded by the prefrontal and

lachrymal in Iguana ; but that in the other cases we have good

grounds for abandoning the term lachrymal, and accepting the bone

in question as a true prefrontal \

The lacertilian skull gives us no very close parallel to the very

remarkable suborbital arcade of the Psittacidaj, but we may trace

in it an indication of the latter's constituent parts and probable

method of formation. The postfrontal runs in the Lizards,

perhaps still more in Hatteria, a long way down the inner and

anterior side of the superior or ascending ramus of the jugal, that

ramus which in birds is aborted, as is the posterior one in the Lacertilia.

It is but crossing a very little gap for the prefrontal and postfrontal

to join below, and, separating from contact with maxillary and jugal,

to form such a suborbital bar as we find in Strinc/ojis, Ara, or

Clirysotis. And the junction between the two postorbital processes,

that^ is to say the postfrontal and squamosal processes, that we find

in the Cockatoos, will be seen simply to enclose a supratemporal

arcade, bounded by the same bones and occupied by the same

(temporal) muscle as it is in its vastly greater development in the

Lacertilia.

The auditory meatus or tympanic orifice is surrounded by an

imperfect ring of bone, irregular in outline, of whose real consti-

tution we are again left somewhat in doubt. It seems plain that

its upper border is contributed by the squamosal, possibly in part

by the opisthotic, its outer or posterior border by the thin, shell-

like extension of the eccoccipital, while in regard to its anterior

and inferior portions we may assume that they are formed by

the hasitemporal of Parker.- Within, this tympanic chamber is

produced above into the sujoerior, below and behind into the

^ In Huxley's ' Anatomj of Vertebrates,' where this bone is described, as usual,

as a laehrjmal, what is spoken of as the prefrontal is expressly defined as the

equivalent of the lateral mass of the ethmoid in Mammals, and the term is thus

used in a sense now entirely obsolete.
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posterior, below and in front into the long compressed or pointed

anterior tympanic recess. A bar of bone, part of the prootic, runs
forwards near the middle of the cavity, boiiuding the lower border

of the superior recess, and bearing anteriorly the articular surface

for the inner head of the quadrate bone, immediately below which
is the tiny orifice of the canal for the external ophthalmic artery.

Into the posterior recess, below the fenestrje ovalis and rotunda,

opens from behind the large aperture which transmits the so-

called tensor tympani muscle, and the recess itself runs backwards

and downwards externally to the orifice, within the so-called

paroccipital process.

In the Grey Parrot the tympanic orifice is moderately wide

:

looked at from a little to the front it is very nearly semicircular
;

from a little way behind it appears crescentic, from the manner
in which the slightly curving border of the posterior or exoccipital

wall encroaches on the front of the cavity. The nearly straight

but slightly curving posterior border, the somewhat angular notch

above, and the more pointed notch below, that are visible in the

figure, are the chief points that catch the eye. We shall find that

the shape of the tympanic orifice and the extent to which the cavity

is walled in differ much in the different genera, and chielly in

relation to the extent of development of the posterior wall ; and
that we have great concurrent variation in the area between the

auditory meatus and the descending occipital ridge. In some cases,

in correspondence with the shape of the quadrate bone, the glenoid

cavity for its inner head will be found widely separate, in others

scarcely separate or not at all, from the squamosal facet for its

outer one. And again the relative dimensions of the recess will

be found to vary, the posterior one in particular being sometimes
very greatly reduced.

rig. 2.

oh.

.C -

Quadrate bone of Psittacus erithacus.

iM., o.h., inner and outer heads; sk., shaft; a.p., anterior process; J.c, jiigal

cup; pt.c, pterygoid condyle, distinct from and in front of the long
mandibular condyle.

The quadrate bone (fig. 2) shows us a long, straight, slender

sJtaft, and a flattened body, whose lower margin, almost circular

in contour, forms the elongated simple articular surface, playing in
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the antero-posterior groove that constitutes the unusually simple

glenoid cavity of the mandible. In front of this lower articular

margin of the quadrate is a small but distinct rounded head or

condyle for the pterygoid. An anterior process, small, short, and
sharply pointed, runs forwards, at an obtuse angle to the shaft of

the bone. The shaft has two heads, the external or squamosal one
being large, the inner or prootic one much smaller and separated

from the outer by a very shallow groove : a pneumatic foramen
enters the shaft on its inner side, below the prootic capitulum. A
cup for the quadrato-jugal articulation is directed outwards and
forwards, and stands elevated on a tubercular mass of bone, whose
posterior surface forms a conspicuous ridge ; on the sloping ridge

below the cup is a small accessory articular surface, which plays

against the edge of the mandible (c/. Mivart, pp. 374, 391), and
whose comparative anatomy is more fully discussed below. "We shall

find that the quadrate is markedly different from this in Stringops;

and that in the other genei'a considerable but less important differ-

ences exist in the greater or less separation of the two capitula,

the size of the anterior process, the distinctness of the pterygoid

condyle, and the conformation of the parts adjacent to the quadrato-

jugal cup.

Family Jsestokid.i:.

In all the characters with which this paper is mainly concerned
the skull of Nestor (figs. 3, 6) is extremely interesting.

The orbit is incomplete. The postfrontal process is rudimen-
tary ; the prefrontal process is long, evenly curved, and reaches

nearly to the squamosal. The squamosal region is entirely dif-

ferent to that of any other Parrot. The squamosal or zygomatic

Nestor notahUis.

pj., postfrontal process ; sq^., squamoBal.

process, instead of being slender and free on its lower or posterior

margin, is continuous with a flattened buttress of bone which
connects it with the main body of the squamosal, and which descends
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in a broad, somewhat excavated shelf to overlap (as well as to

project in front of) the head and upper portion of the shaft of the

quadrate bone. This squamoso-zygomatic plate is deeply hollowed

on its outer face, suggesting perhaps the presence of a highly

speciaUzed muscle (probably the second portion of the digastric)

originating there. The lower border of the overhanging shelf is

slightly biiobed, especially in another specimen in my collection from

that figured. The posterior portion or posterior lobe, and perhaps

the whole hollow on the outer face of the bone, may be considered

to be an extension of the region internal or anterior to the " supra-

meatal " process of Mivart, a region which in most Parrots forms

only a small facet; its aspect here, together with the general

conformation of the bone, reminds us how in a Lizard the squa-

mosal tends to overlap the outside of the quadrate in a way which

culminates in the great descending limb or process of the bone

that bounds the infratemporal arcade in Hatteria.

I know no other bird in which a very similar condition of things

is to be seen ; but we may discover in some Passerines, e. g. the

Raven, a certain correspondence of parts.

If we trace in the Eaven (fig. 4) the ridges and muscular im-

pressions on the postero-lateral surfaces of the skull, we see (1) on

the upper margin of the supra-occipital region two curved trans-

Fig. 4.

Corvtis corax, to show diagrammatically the muscular fossae and
intervening ridges.

s.m., suprameatal tubercle ; sj., squamosal ; t. temporal, d. digastric fossa

;

d.' , fossa for second head of the digastric, in front of s.to., the suprameatal

tubercle. The ridges or outlines of the muscular impressions are described

in the text.

verse ridges which run outwards from the middle line to a tubercle

(a) posterior to and nearly on a level with the upper border of the

auditory meatus
; (2) an undinded ridge curves downwards from
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this point to the outer mai-gin of the paroccipital
; (3) springing

from the upper of the two supra-occipital ridges, a little way before

they reach the tubercle and merge together, a ridge curves down-
wards to another tubercle (s.m.) at the upper and hinder corner of

the meatus ; and (4) from this latter tubercle a ridge is continued
towards the inferior border of the squamosal or zygomatic process

;

the temporal fossa is bounded above by (5) the great curved line

which runs from near the base of the line called 3 to the apex of

the postorbital process. These lines separate the followiug areas

or fossie : I, a narrow triangular area, posterior to the auditory
region, which gives origin to the main body of the digastric ; II, the
temporal fossa, and III, the small space below the line marked 4,

which gives origin to the second portion of the digastric muscle.
In the Grey Parrot (fig. 5) we can distinguish all these lines and
intervening areas ; but the digastric area is much broader than in

the Eaven, owing to the greater extension forwards of the thin

Fig. 5.

d.

,m

Psittacws erithacus, for comparison with fig. 4.

(Letters as iu previous figures.)

posterior w'all of the meatus, and the temporal fossa is much
longer and narrower. The line 3, between the digastric and tem-

poral fossae, guides us to its termination in the suprameatal process

of Mivart, which is thus seen to correspond to the tubercle we
have marked s.m. in the Raven, in which bird it is some distance

behind the glenoid cavity, the intermediate space constituting our

fossa III. This last and smallest fossa is excessively small in the

Grey Parrot (fig. 6, p. 17), being only represented by a groove

between the suprameatal tubercle and the little process of the

squamosal internal to it, which descends for a very short distance

external and posterior to the head of the quadrate—in other words,

which bounds the inconspicuous notch over the head of that bone.

To return to Nestor (fig. 6), a comparison of the same clearly marked
impressions shows us a still larger digastric and smaller temporal

fossa, and leads us to recognize the suprameatal process iu that

one which is now separated widely from the glenoid cavity by the
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deep excavation behiud the squamosal or zygomatic process which

is so marked and exceptional a feature in this bird, but which we
now discover to be a huge development of the tiny groove in

Psittacus, and of orn- Ilird fossa in Corvus ; and we farther see that

the opposite or inner wall of this last fossa, which so deeply over-

laps aud overhaugs the head and shaft of the quadrate, is precisely

comparable to that little process A\hich did likewise, but to a

slight degree, in the Grey Parrot and the Crow.

IV. 6.

Nestor meridionalis, for comparisun with figs. 4 & 5.

(Letters as iu previous figures.)

The tympanic cavity is of moderate size, Addely open when we

look at it from in front, but in its lateral aspect almost concealed

by the forward growth of the scroU-hke posterior wall ; the cavity

has a deep posterior recess, descending to near the apex of the

paroccipital process, where is a large oval foramen for the so-called

tensor tympaui. The lower and anterior border of the meatus,

as it bends upwards, quite distinctly shuts out the region of the

quadrate articulation from the boundaries of the tympanic cavity.

The quadrate bone (fig. 7) has two widely separate capitula, the

Quadrate bone of Nestor meridionalis.

(Letters as in previous figures.)

inner one being in a considerable degree the smaller; but the

double socket for these heads, though constricted in the middle,

Proc. Zool. Soc—1899, No. II. 2
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is continuous and not divided into two. The pterygoid condyle is

well-marked, and more distinctly sejDarate than usual from the

long mandibular condyle. The chief peculiarity in the boue is in

the region of the quadrato-jugal cup, which is more than usually

elevated from the flat surface of the bone, the tubercular mass on

which it stands being produced above into a sharp ridge, and being

directed outwards or even a little backwards instead of forwards,

as is commonly the case. The whole under surface of this pro-

tuberance, together with the outer face of the body of the bone

down to the condyle, plays on a corresponding articular surface on

the inner wall and edge of the mandible. In one of my specimens

of Nestor the jugal sends up a short but distinct rudiment of an
" ascending ramus."

There are many other points of more or less importance, but

many of which I must pass over, to be noted in the skull of

Nestor. The nasal apertures are oval and very large, and are

hollowed out in front into a broad shallow depression. On the base

of the cranium the ridges which run their divergent course from

below the median Eustachian orifice to the paroccipital process

are very high, whereas in Psittams they are feeble, and the well-

marked surface or area external to them is much more flat and

approximately horizontal in the latter bird. The angle of the

mandible is pointed and very elongate, and the foramen, or rather

fontanelle, in the middle of the mandibular ramus is oval and very

large.

Family Stringopidje.

The skull of Strhujops (figs. 8, 9) is very remarkable, only less so

on the whole, and more so in some respects, than that of Nestor.

rig. s.

s m.

Stringops habroptilus.

(Letters as in previous figures.)

The orbit is complete (in the adult) by union of the prefrontal

with tlie postfrontal ; in other words, the orbit of /Striiigo23s is

unlike that of any other Old-World Parrot, and resembles that of
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Chrysotis and the Macaws. The orbit is of remarkably small size,

its antero-posterior diameter being about equal to that of Psitiacus

erithaciis, and a little less than that of Eclectus cardinalis. The
squamosal process is large and flattened ; it runs parallel to the
posterior portion of the suborbital ring, and the temporal fossa

between is unusually deep and wide. The suprameatal process is

large, aud overhangs a deep groove or hollowed plate of bone that

Stringops habropiilus : part of the skull of a young individual, for

comparison with figs. 4, 5, 6.

lies posterior to the quadrate articulation and above the auditory

meatus, roofing over tbe superior auditory recess ; it is comparable
to, though far smaller than, tbe remarkable area connecting the audi-

tory cavity with the hollowed surface of the squamosal in Nestor.

The anterior border of this bony plate forms a well-defined margin
to the quadrate articulation, which is thus very distinctly sepa-

rated from the auditory cavity. The auditory meatus is rounded
and wide open ; its posterior wall scarcely diminishes its aperture.

The basitemporal plate is on a level with the occipital condyle; its

edges are formed by elevated ridges that run back to the nearly ver-

tical paroccipitals, and the lateral areas continued forwards from
these latter are sharply inclined. The intraorbital vacuities are very

large. The quadrate bone (fig. 10) is especially remarkable, and

Kg. 10.

Quadrate bone of Strbigops.

in it the Psittacine type of quadrate is imperfectly attained. The
shaft of the bone is shorter and less vertical than usual, the

2*
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anterior process much larger and blunter, tlie \\hole Lody of the

bone more ex])auded, and the glenoid surface more elongate and
less curved. The pterygoid condyle is independent, and set about

LaltMay between the main condyle and the base of the anterior

process. The quadrato-jugal cup looks nearly forwards, and is

set on a powerful ridge of bone that forms a sharp free edge as

we lool< at it from the hinder or outer sides. Immediately below

the quadrato-jugal cup, on the underside of the ])rominent ridge,

is an articular facet which plays on a corresponding surface on the

edge of the mandible. The inner head of the quadrate bone is

comparalivel}^ large and imperfectly separated from the outer one.

The descending processes on the hinder border of the maxillte are

large. The usual mandibular fenestra is obsolete, but a small one

is present (represented in a good many other forms by a small

foramen) apparently between the articular and splenial elements.

I ha\e not seen a complete hyoid, and can ordy say that the para-

hyals are uncommonly large and point upwards.

The skull of Stringops represented in fig. 9 is that of a young
or half-grown individual, in which the orbit is still incomplete.

The circumstance is natural enough, but it may serve to remind

us that the completeness or incompleteness of the orbit is not,

after all, a very deep-seated morphological difft-rence ; it is merely

a case of greater or less extension of ossification in a ligamentous

connection that is already there.

Family Loeiid.5E.

Dr. Mivart has lately gi\en us a copious description oi' the

skeleton of Lorius Jfavopalliatus. My account shall deal only with
the points that seem to me of chief importance. I have studied

four forms, Eos riciniata, Lorius chmicdla (fig. 11), Trkhoglossus

oniaias, and Glossoj>s{ttaci(s, sp. ; these are all so similar in iheir

main featiu'es that their descriptions may be iucorporated

together.

Kg. n.

Lorius domicella (slightly enlarged).

The postfrontal process is in all of them small, largest in Eos,

and least in Lorius. It is in the form of a nearlv vertical ridge
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with a very short free extremitv, and the fossa for tlie temporalis

muscle is seen to extend npwards behind it, instead of being

merely overhung by it as in Psittacus. The squamosal process is

well developed, rather long and pointed at the end ; it is somewhat
shorter and broader in Lorius than in the others. The posterior

ramus of the prefrontal is well developed and extends behind the

middle of the orbit ; but it does nor. create a suborbital ring,

though, especially in Trichoglossus and Kos, it may come very near

to the squamosal.

The posterior wall of the tymipanic cavity is formed after the

fashion of Fsittacux, but leaves an aperture of an apparently

ditferent shape, by reason of the greater forward growth of its

middle portion, so that the cresceutic form of the aperture, or

rather the development of a conspicuous notch below and another

above and posteriorly, is better marked. The latter or upper

notch is just below and behind the suprameatal tubercle. The
anterior wall of the tympanum shows (in all four genera) an

ascending bar or splinter of bone that walls off from the tympanic

cavity tlie articulation of the quadrate. This is a little point o£

resemblaoce to Nestor, but it is the only one I can detect, and

unsupported it goes for nothing. The groove or area in front of

the suprameatal process is well-marked ; it is very much more

extensive than in Psittacus, for it extends into an excavated sur-

face on the squamosal process, reaching well in front of the

glenoid notch. The jugular foramen is exceedingly small, and the

posterior recess of the tympanum not large.

The quadrate has two deeply separated heads ; the inner one

is verv small and bent inwards almost perpendicularly to the shaft.

The two sockets on the squamosal and prootic elements are dis-

tinctly and rather widely separate, and the latter is a small deep

hollow.

The mandibular fontanelle is a minute orifice placed much
further back than in Psittacus. The basitemporal ridges are better

marked than in Psittacus, but they distinctly terminate below the

foramen for the vagus, and are separated by a notch from the

succeeding ridge which marks the under border of the parocci-

pital. It is true that both in Nestor and Psittacus there is at the

same point a slight change of direction and appearance of discon-

tinuity, but, especially in the former skull, the ridges are nearly

continuous.

Family Cacatttid^.

The Cockatoos possess certain cranial characters in common
and their skulls are easily to be recognized, but there are many
variations within the faniily and even within the restricted g-nus

Cacatua.

The orbital ring is complete by union of the prefrontal and

postfrontal bones, and from' the hinder part of the suborbital bar

thus formed a strong process runs backwards to fuse, in most cases

though not in all, with the squamosal process, and thus (as has been
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mentioned above) to bound a supratemporal fossa. "We do not

know whether this process is actually developed as a mere con-

tinuation of the prefrontal or as a posterior offshoot of the post-

frontal, because postfroutal and prefrontal are in all Cacatuidae

intimately fused ; but I am inclined to anticipate that examination

of young individuals would show it to be an outgrowth of the

postfrontal, and to correspond precisely to the posterior or squa-

mosal ramus of that bone in the Lacertilia.

Fig. 12.

Microglossus aterrinms (reduced).

Eg. 13.

Quadrate bone oi' Microglossus aterrimus.

rirt., the accessory articular surface beneath the jugal cup for articulation

with the edge of the mandible.

The only Cockatoos in which I have observed this supratemporal

fossa to remain incomplete are C. ducorpsi (fig. 14) and Microglossus

aterrimus (fig. 12), and here we appear to have the posterior out-

growth or ramus of the postfrontal developed, though not to such

an extent as to fuse with the squamosal process. Blanchard

(C. R. 1856, p. 1098) says the same of Cahiptorhiinchus xantho-

notvs, but in C batilsi (tig. 10), which I have examined, the fossa

is complete and the whole region much as in other Cockatoos.
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In Cacatua the auditory meatus is somewhat narrowed, much as

in Psittacus, but to a varyiDg degree iu different species. In

0. roseimpilla the ingrowth of the posterior wall is particularly

well marked, aud leaves a large circular notch above, where in

Ps. erithacus we had a more pointed indentation ; in 0. yymnopus,

on the other hand, the posterior margin is convex rather than

concave : but though less marked in C. roseicapilla than in the

rest, it is very characteristic of the Cockatoos that the region

between the descending occipital ridge and the posterior wall of

the auditory meatus is extremely narrow. We shall see that this,

which perhaps deserves to be spoken of as the digastric area,

differs greatly in extent in the ditierent groups of Parrots. The

suprameatal tnbercle is distinct, and the triangLilar area below and

in front of it is larger than in Psittacus. The region of the squa-

mosal process overlapped by the fused posterior ramus of the

prefrontal forms in C. roseicapilla a prominent projection extend-

ing backwards and downwards to overlap the shaft of the quadrate

bone ; but in C. leadbeateri and C. ducorpsi this is not the case, the

Fig. 1^.

Cacatita'ducorpsi.

posterior or inferior margin of the squamosal process running

evenly forward and downward as in Psittacus. The paroccipital

processes are large and point somewhat backwards; the basi-

temporal ridges are prominent, but not continued directly on to

the under surface of the paroccipifal. The occipital condyle is

considerably above the level of the base of the skull. The man-

dibular foutanelle is very small or obsolete. The paroccipital is

but slightly excavated within ; the jugular foramen is small, except

in C. ducorpsi., where it is considerably bigger. The two facets

for the heads of the quadrate bone are distinctly separated by a

ridge. The two heads of the quadrate are wide apart, aud the

inner is rather large, more than half as large as the outer. The

pterygoid condyle is distinct, and in G. roseicapilla is more distinct

than in the others from the main condyle or mandibular articu-

lation. The shaft of the quadrate is distinctly stouter than in

Psittacus, and the upper posterior portion of the body above the

quadrato-jugal cup is not rounded off as in that genus, but con-

spicuously prominent.
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The skull of Licmetis (Rg;. 15) has certain peculiarities. The
postfrontal process is exceedingly broad, both in its descending

and its posterior ramus, and the supratemporal fossa is accordingly

restricted in size. The tympanic cavity is wider open than in the

others, the posterior wall encroaching little ; in this respect it

resembles the skull of C. roseicapUla. The inner head of the

quadrate is exceptionally large. The paroccipital processes are

rig. 15.

Licmetis nasica.

rather short but very large, and looked at from behind form a

transverse ridge ; the area below them and between the meatus

and the basitemporal ridges is very well defined, constricted in the

middle into a peculiar shape by the lower notch of the meatus and
the interruption between basioccipital and paroccipital ridges, and
nearty horizontal. The angle of the mandible is more elongate and
pointed than in the other Cockatoos.

In CalyptorJiynclius hanJcsi and Cnlloce^jJiahn galeatum (fig. 16)

the orbital ring is formed in the manner characteristic of the

Cockatoos, and the region of the squamosal process sends off no

ris. 16.

Callocephalon gahatum.

projecting lobe such as I have described in G. roseiccipiJla. In
C. galeatum the supratemporal fenestra is wide, and the surface

for the origin of the temporal muscle exceptionally large, extend-

ing far back on to the posterior surface of the skull. The
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auditory meatus in both is wide, and its posterior border concave.

The paroceipitals are prominent, pointed, and directed backwards,
without forming the transverse projection and ridge of Licmetis.

The basitemporal ridges run nearly continuously on to the par-

occipital, and the surface external to them is inclined outwards.

The shaft of the quadrate is very stout. In Oalloeephalon the two
heads of the bone are only separated by a very narrow and shallow

groove. In both genera the angle of the mandible is rounded and
truncate.

In Microglossa the squamosal process fails to join, though it pro-

jects a little way under, the suborbital ring ; it is exceedingly small

and pointed. The posterior or postorbital region of the suborbital

bar is very large and broad, and sends back a posterior lobe from
its lower angle. The temporal fossa is very small, scarcely larger

than in C. roseicapilla and much less than in C. leadheateri. The
auditory meatus is wide open, its aperture approximately oval. The
paroccipital process is large ; looked at from behind its posterior

border is nearly vertical, but its angle projects somewhat poste-

riorly ; it is very little hollowed within, and the jugular foramen is

very small ; the basitemporal ridges run almost uninterruptedly

into the deeply compressed lower border of the paroccipital. The
articular facets for the quadrate are separated by a well-

marked groove, aud are walled off from the tympanic cavity by a

splinter of bone. The quadrate has two deeply separate heads,

the inner one scarcely half the size of the outer ; its other cha-

racters are those of the family ; the extra facet below the quadrato-

jugal cup is small and deeply marked. The angle of the shaft is

short and bluntly pointed ; the mandibular fenestra is obsolete.

In the skull the inner wall of the orbit is scarcely perforate in

front of the orbital foramen ; the jugal bone is notably expanded
at its anterior end.

The skull of Calopsittacus (fig. 17) is similar to that of the

Kg. 17.

Calofsittacus novm-hollandicB (enlarged).

Cockatoos in having the orbital bar completed by junction both
with postorbital and with squamosal, which leave between a rather
elongated supratemporal vacuity. The auditory meatus is narrower
than in the Cockatoos, and its posterior and inferior notches are
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well-marked. The quadrate articulation is scarcely separated in

the dry skull from the tympanic cavity. The " suprameatal area
"

is rather large and faces outwards ; it is in fact unusuallv con-
spicuous, though vastly less developed tlian in Nestor. The inner
head of the quadrate is small, widely separate from the outer, and
bent sharply inwards ; the pterygoid condyle is imperfectly separate
from the mandibular. In the mandible the marginal surface of

articulation with the body of the quadrate is very conspicuous,
and the edge of the mandible is here bent outwards. A small
mandibular foutanelle is present ; the angle of the jaw is short
but pointed. As in Cockatoos generally, the interorbital vacuity
is small and rounded. In one point, not among those chiefly con-
sidered in this paper, the skull of Cahpsittacus differs from its

congeners: between the anterior rami of the palatines there are
visible (as in Psittacus) two long processes descending from the
posterior portion of the maxillary bones ; these are the " median
processes of the inferior margin of the postaxial surface of the
prosopium," in Dr. Mivart's description of Psittacus. They are,

as a rule, small or obsolete in the other Cacatuidse. It is clear

that the skull of Cahpsittacus, though at first sight very similar

to, is different in several respects from, the true Cacatuine type.

It is possible that these differences involve resemblances to the
Platycercini, and this question will be further discussed below.

Family Nasiternix^.

I have examined the tiny skull of N.pygmcea in an example
unfortunately not full-grown, belonging to the Museum of the

E. College of Surgeons. It is impossible to rest much weight on
this beautiful but imperfect little skull. The orbit is exceedingly
incomplete, the prefrontal process being very short (the prefrontal

bone IS not yet quite co-ossitied with the frontal, and is in close

connection for an almost equal extent of contact with the nasal).

The postfrontal proc-ess is also small and scarcely prominent ; the
squamosal process, on the other hand, is long and slender and
directed obliquely downwards. The posterior border of the
auditory meatus is nearly straight. The suprameatal tubercle

and its subjacent groove are both well marked.

The Macaws.

The great Blue Macaws differ, as is well known, from the rest

in certain of their cranial characters. In Anaclorh/nohus hijacin-

thinus (tig. 18, p. 27) the orbit is incomplete, the prefrontal process
terminating in a sharp point below the middle of the orbit. The
postfrontal process is of moderate size, short but massive ; the
squamosal process is rather small, and united nearly to its tip on
the inner side by a bridge of bone to the edge of the temporal fossa.

The auditory meatus is wideandapproximately square in outline; the
posterior and superior recesses of the tympanic cavity are scarcely
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excavated, and the partition between the cavity and the quadrate
articulation is scarcely visible in the dry skull. The squamosal
and prootic articular surfaces are both wide, and are separated by
a deep groove, though in the quadrate bone itself there is but a
shallow groove between the two heads. The shaft of the quadrate
is longer and less massive than in the Cockatoos ; the quadrato-
jugal cup and the pterygoid condyle are both large ; the anterior

or orbital process is long and attenuated. The paroccipital wings
are largely developed, and run almost uninterruptedly below into

the basitemporal ridges. The posterior view of the skull is very
similar to that of Micror/lossa. On the dorsal border of the
foramen magnum can be detected two small articular facets : these

are produced by contact Avith the unusually developed spine of the
axis vertebra ; in Microghssa, on the other hand, two small sub-
ordinate facets are present on either side of the occipital condyle.

Fig. 18.

Anadoi'hi/nckus kyacmthinua (reduced).

In the Hyacinthine Macaw the anterior margin of the interorbital

septum is deeply notched, the lower portion running forward like

a curved and pointed blade. The anterior region of the cranium,
on either side of the upper portion of the septum, is hollowed out
into two immense and deep cavities, which are scarcely represented
in the other Macaws ; indeed, in this region, and on the corre-
sponding opposite face of the " prosopium," there are many in-

teresting characters to be recognized that lie beyond the scope of

this paper. The jugal bone is compressed from above downwards
at its anterior extremity, instead of from side to side as in

Microglossa. The angle of the mandible is obtusely truncated

;

the ramus presents no mandibular fontanelle ; the accessory
marginal articulation for the quadrate is large, elongate, and
connected by a smooth surface with the main articulation.

Of the other Macaws, I have examined A. araraxma, cliloroptera

(fig. ]9, p. 28), macao. and maracana. That of A. araraima is

remarkable in having the orbital ring incomplete, though the long
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curved prefrontal processes approach very close to the postfrontal
;

it is complete in the others, and its posterior portion is somewhat
broad and flattened, especially so iu A. rnacao, where the broadened
hinder region forms an obtuse postero-inferior angle.

Fig. 19.

Ara cMoroptera (recluced).

The squamosal process is least developed in A. ararauna, most
so in A. maracana. The paroecipital wings are largest in A. chloro-

ptera and m,acao. The auditory meatus is widest in A. chloroptera

and maracana ; it is considerably narrowed, and shows a slightly

projecting lower lip and a well-marked postero-superior notch in

A. ararauna ; and in A. macao it is very remarkably narrowed,
partly by the growth forwards of the posterior wall, and still

more by the growth backwards of the anterior, which overlaps the

lower part of the orifice as a broad tongue of bone. The two heads
of the quadrate (fig. 20) are in all more widely separate than in

Pig. 20.

Quadrate bone of Airt chloroptera.

A. hyannthinus. The anterior margin of the infraorbital septum
is squarely truncate in A. ararauna ; it tends in the others, and
especially in A. macao, to curve forward in the same manner as,

though in a less degree than, in A. lujacinthimis.

The mandible is narrowest from side to side in A. ararauna, and
in this respect least like that of A. hi/acinthinus. In the same
species the articular groove for the quadrate is nearly straight
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aatero-posteriorly, while iu the others, as in A. hyacMthiniis, that

of each side converges inwards : in. the same species the angle is

somewhat less truncated than in the others, and the facet for the

insertion of the depressor muscle smaller, more rounded, and not

ascending, as in the rest, on the posterior margin of the bone.

The Conubes.

Excluding the Macaws, I have examined of the other Couuridae,

Cunurvs, Pi/rrhura, Mijopsittacus, and Brotoget\i/s. The skulls of the

lirsl. differ from thosH of the last two materially. In Cormrus I

have found the orbital ring complete in G. leucotis, but incomplete

iu C. ceruginosus (fig. 21 ) and C. hamorrhous : iu botl\ of the latter,

however, the imperfection is but slight, the prefrontal process

running backwards nearly to contact with the postfrontal. The
squamosal process is somewhat stout, and curves forward iu the

direction of the orbital ring ; its lower border forms a marked
notch over the region of rhe quadrate articulation. The auditory

meatus is considerably wider in G. Juemorrhous than in the other

Fig. 21.

Conurus aruginotius.

two species, and the upper and lower notches are accordingly

better marked in the latter. The inner head of the quadrate is of

considerable size ; the anterior process is very slender ; the posterior

angle of the bone is reduced, and the articular surface runs up
abruptly to end in a prominence on a level with the base of the

shaft, making the outer surface of the bone appear narrower than

usual; but this last character is much less marked in C. hmnorrhous

than in the others. The paroccipital wings and basitemporal

ridges are \\ ell developed. The supra-occipital is markedly tumid
in the region of the middle lobe of the cerebellum. The mandible
is extremely short and broad, and its fontanelles are obsolete. The
descending processes from the hinder border of the maxilla are

very well developed in G. hcemorrhous, but not so in the other two
species.

In PyrrJiura hcematotis the orbital ring is complete, as in G. leu-

cotis, and the whole skull differs little from the latter species, except

that a mandibular fontanelle is present and the interorbital vacuity

is unusually large aud rounded or less produced posteriorly.

In Brotojerys and Myoiisittucas the orbit is incomplete, and the



30 PROF. D AECY W. THOMPSON ON THE [Jan. 11

postfrontal process is in both cases very small, while the squamosal
one is of large size. The auditory meatus is narrow, especially in

Myopsittacus. A mandibular foramen is present and large in Broto-

gerys, absent in the others ; the ramus of the mandible is in both

longer and its angle less truncated than in the Conures. The
nares in Brotoyenjs are even larger than in the Conures, and
separated by a very narrow bridge of bone ; in Myopsittacus, on
the other hand, they are unusually small and wide apart.

Family Pionin^.

Of this group I have studied Chrysotis (estiva (fig. 22), Pacliynus

hracliyurus, Piotms tnenstnius and P. niaximiliani, Caica melano-

cephala (fig. 24, p. 31), and Pceocephalus fuscicapilhis (fig. 26, p. 31).

Of these, Chrysotis and Pionus are markedly different from the rest.

In Chrysotis the orbital ring is complete, by the fusion of the pre-

Fig. 22.

Chrysotis mstiva.

Fig. 23.

Quadrate bone of Chrysotis isstiva.

orbital and postorbital processes, and the bar thus formed is strong

and broad, and forms with its lower border an abrupt descending
angle opposite to the extremity of the squamosal processes, which
closely approaches it. The latter is broad and massive, and similar

in shape to that of Conurxis ; the temporal fossa between the post-

frontal and squamosal processes is deep, but unusually narrow.
The auditory meatus is wider, its superior and inferior notches are

broad and rounded, and the ridge separating it from the quadrate
articulation is low and indistinct. The prootic articular surface is
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deep, the squamosal large but shallow. The paroeeipital wings
are continuous with the basitemporal ridges. The ridge' running
from the supra-occipital region to the outer and posterior margin of

the paroeeipital process, and separating the posterior from the
lateral aspect of the skull, takes a somewhat sinuous course
forwards behind the ear, so as to leave between it and the border
of the meatus a much narrower interspace than in Psittacus and
Eclcctus

; the same is true also of Conurus. The quadrate is very-

similar to that of Conurus. Descending processes are not present

on the hinder border of the masillse. There is a small mandibular
fenestra.

Kg. 24.

Caioa melanocephala.

rig. 25.

Quadrate bone of Calca melanocepliala.

rig. 26.

Poeoceplialus fuscicapilhcs.

The skull of Pionus is ver}'- similar. The interspace between
the auditory meatus and the occipital ridge is still narrower. A
deeper notch separates the paroccipitals from the basitemporal

ridges. The shaft of the quadi-ate is shorter and stouter, and the

anterior process more reduced.

In Pachynus, Caica, and Pceocejjhalus the orbital' ring is incom-
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plete, and in all these the postfrontal process is extremely reduced,
forming only a short protuberant edge as in Eclectus. In all the

squamosal process is well developed : it is especially long and
straight in Pachi/nus, in which it nearly meets the prefrontal ; the

latter process is much shorter in Pixoceplmlus than in the other

two. In Pachyims the basiteniporal ridges are faint, and the

surfaces external to them and extending back to the paroccipifals

are much flattened, the paroccipitals being directed backwards ;

thei-e is no trace of descending maxillary processes. In Caica the
basiteniporal ridges are much stronger ; in all the basiteniporal

plate is nearly on a level with the occipit;il condyle. The auditory

meatus is somewhat narrower and more notched above and below
than in Clirysotis, and the interspace between it and the occipital

ridge is somewhat greater. The quadrate in Caica and Puchynus
has a high posterior prominence above and behind the socket for

the jugal, as in Conurus. The mandibular fenestra is large in

Caica, small or obsolete in the other two.

Family Psittacin^.

The skull of Ps. eriiJiacus has been considered already. I have
also studied the skulls of Coracopsis vasa (fig. 27) and C. niyra,

and an imperfect specimen of Dasyptilus pecq^ueti (fig. 28).

Fig. 27.

Coracopsis vasa.

The skulls of these Parrots bring us face to face with the

problem of whether Coraco'psis and Dasyptilus are I'ightly placed

in so close a relation to Psiltacus ; in other words, with one of the

dubious and crucial questions that osteology might suffice to solve.

1 cannot boast of being able to give a very clear answer to the

question, but it seems to me that the skull of Dasyptilus, and in

a minor degree that also of Coracopsis, differs in so many points

from that of Psiitacus, that they go far to show that the little group
of Psittadnce is very dubiously or improperly defined.

In Coracopsis vasa the postfrontal process is almost obsolete,

forming a slight vertical ridge behind which rises the impression of
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the temporalis muscle. The squamosal process is broad, deeply-

notched at its base above the quadrate articulation, and the supra-

meatal process and the flattened or excavated surface in front of it

are considerably developed. The auditory meatus is narrow and
crescentic, its upper end forming a deep notch. While this notch

approximates to the occipifal ridge, lower down a broad surface lies

between the latter and the meatus. The paroccipital process is

extremely short and blunt. The nostrils are large, the mandibular

fenestra very large, and the interorbital fenestra small.

The skull of G. nigra agrees in most points with that of C. vasa-

But the paroccipitals are shorter, rounder, and more expanded
;

the triangle of the basltemporal plate is more obtuse, and it is less

elevated from the level of the occipital condyle.

The mandible has in both species a very large fontanelle.

In Psittacus the postfrontal process is stout and prominent though
short, the impression of the temporalis muscle elongated, but

narrow from above downwards. The squamosal process straight

and narrow, devoid of a notch ; the suprameatal process ill

developed ; the auditory meatus moderately wide, its posterior

border nearly straight and widely separate from the occipital

ridge ; the paroccipital process is prominent ; the nostril and the

interoi'bital fenestra are both of moderate size ; the mandibular
fenestra is small.

Of Dasyptilus ^xcqueti (fig. 28) I have only an imperfect skull,

removed from a skin ; but, as it is, it exhibits characters of con-

Fig. 28.

Imperfect skull of Dasi/ptilus pecqueH.

siderable interest. The orbit is incomplete, and the prefrontal

process even less than in Psittacus. The postfrontal is small, and

much as in the latter genus. The squamosal is extremely stout

and broad, and bears an accessory process and notch on its lower

border. The suprameatal tubercle is minute. The auditory

meatus is nearly circular, and is surrounded by a strong ring of

bone, produced below into a small notch or lip ; there is no

posterior or superior notch, and in front the ring of bone separates,

in an unusually complete way, the auditory cavity from the

Peoc. Zool. Soc—1899, No. III. 3
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quadrate articulation. The outlines of the temporal and digastric

fossre are, as shown in the diagram, extremely different from those

of both Psiitacus and Coracopsis. The shaft of the quadrate is

extremely stout, its inner border running down evenly into the

mass of bone above the quadrato-jugal cup ; the anterior process

is short but stout; the inner head of the bone is of exceptional

size. Alone among all the forms I have examined, the interorbital

vacuity is completely absent. I feel convinced that further

examination of better material will show Basyptilus to be a very

peculiar and isolated form. Coracopsis is very similar to Eclecfus,

and this resemblance will be discussed in dealing with the latter

form.

Family Pal^ornithtNjE.

Of the forms grouped as Palaeornithinas, I have studied Eclectus

(fig. 29), Geoffroi/us, Tan)jg>mfhns (figs. 30, 31), PohjteUs (fig. 32,

p. 35), Aprosmictus (tig. 33, p. 35), Pi/rrhuhpsls (figs. 34, 35,

Fig. 29.

Eelectus cardinalis.

Fig. 30.

Tam/gnathus mcgalorhynchus.

p. 36), Agapornis (fig. 36, p. 37), and Paleoriiis ; I regret in
particular the want of Loricidus. Of these, it is clear that
Polytelis, Aprosmictus, and Pyrrhulopsis stand apart from the first
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three; while Agapornis anA Palceornis also bfive peculiar characters.

The skulls of Geoffroyus and Eclectus are extremely alike, in all

their leading features : the}'' are, moreover, so similar to that of

Coracopsis, that their descriptions may be abbreviated. They
both have, as in Coracopsis, a prefrontal which reaches to, but
does not join, the squamosal ; a small postfrontal, somewhat larger,

however, than in Coracopsis and directed more forwards ; a raised

triangular basitemporal shield, with broad smooth lateral areas

Ym. 31.

Quadrate bone of lani/gnathus megalorhynchus.

Eig. 32.

Polytelis barrabandi.

Tig. 33.

Aprosmictus cyanopygius.

reaching back to a sharp and nearly horizontal paramastoid : iu

both, the lower margin of the auditory meatus is deeply and

narrowly notched, the upper and posterior angle somewhat square,

especially in Eclectus ; the temporal fossa narrow and deep. The
mandibular fontanelle is distinct but not large.

Tanygnathus, while appertaining to the same type, exhibits

numerous points of difference. The orbital ring is more widely
3*
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nteiTupted ; the posfcfrontal process is larger and arches down-

wards ; the squamosal process is very stout, and it^ outer surface

is practically continuous with that of the low, broad, suprameatal

process. The auditory meatus is wide open and nearly square

;

the basitemporal plate is much smaller relatively, and scarcely

larger actually than in Geoffroyus ; and the surfaces lateral to

it are correspondingly broad. The two heads of the quadrate are

confluent ; the anterior or pterygoid process of the same bone is

unusually large. The mandibular fontanelle is obsolete. The

intraorbital fissures are unusually small.

Fig. 34.

Pyrrhdopds personatn.

Fig. 35.

Auditory region of Pyrrhulopsis.

Pi/7-rJiulo2?sis, Aprosmictus, and Polytelin differ from Tanygnallms in

several points, and particularly in the region of the postorbital and

squamosal processes. The postorbital is very indistinctly defined,

and exists only as the thickened edge of the descending posterior

rim of the orbit, where it meets the temporal fossa. It descends

lower mAprosmictus than in Pyrrhulopsis,and lower still in PolyteUs,

where it leaves only a slight and narrow groove between it and the

squamosal to represent the outlet of the fossa. The configuration

of the base of the squamosal process is totally different from that

of Tanygnathus ; for the suprameatal process is now separated by
a wide and deep groove from the squamosal, and the latter does
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rot overhang the quadrate, but is excavated to form a deep liotch,

which exposes the head of the quadrate bone. In all these forms
the intraorbital fissure is large, the descending processes from the

hinder border of the maxillae are large also, the inner head of the

quadrate is quite distinct, and the mandibular fenestra is obsolete.

Fig. 36.

Agapornis roseicapillus.

In all, the auditory aperture is much narrowed, by the forward
growth of the posterior wall of the meatus ; this takes place to

the greatest extent in Puh/tdis and Aprosmictus, in which last the

aperture is reduced to a curved slit. The basitemporal triangle is

very small in Pi/rrhulopsis, and well defined from the ai'eas at its

sides ; the paroccipital processes, looked at from behind, are nearly

vertical ; in Aprosmktus they are more horizontal, and the lateral

areas are accordingly more on a level with and less defined from
the basitemporal ; in Pohjtelis the same tendency is still more
displayed.

In Agapornis the orbital ring is incomplete and the postfrontal

extremely small, as in the forms last described. There is a notch

at the base of the squamosal process, but the latter is not separated

by a groove from the suprameatal ; the conformation here is more as

in Eclectus. The auditory meatus is narrow, and the intraorbital

vacuity very large. The mandibular fenestra is large also. The
quadrate is veiy delicate in form; its two heads are fused, its

shaft is very slender, and its anterior process small.

Family Platycehcin^.

Of this group I have examined skulls of Flatycercus (fig. 37),
Nanodes {Lathanins) discolor, Neophemapulchella, Pnephotas, NijihjjMj.

Fiff. 87.

Platycercus eleyans.
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CHS (fig?. 38, 39), and Melopsittacus (fig. 40, p. 39). Of these, the
last alone differs markedlj^ from the others. The characters com-
mon to the rest are precisely the characters to which I have called

attention in Aprosmictus, Polylelis, and Pifrrhuhpsis; that is to

say, to the Australasian forms described under the group Palce-

ornitliiace. In all, we find an incomplete orbital ring, a postfrontal

process SL^arcely represented \>j more than the raised border oE the
orbit ; a squamosal process crossed at its base by a deep groove
above the meatus and in front of the suprameatal process. In
all, the auditory meatus is narrow and curved ; the intraorbital

vacuity is large (especially in Nymphicus) ; the mandibular fenestra

is obsolete. In all, the base of the skull is flattened, the small tri-

Fig. 38.

Nymphicus uvceensis.

Fig. 39.

Auditory region of Nymphicus tcvmensis (enlarged).

angular basitemporal plate being nearly on a level with the areas
at its sides. The squamosal region presents certain peculiarities

in the several forms. In Platycercus, at least in Pennant's
Parrakeet, the groove above described at the base of the squamosal
is bridged by a well-developed ring of bone, extending from the
suprameatal process to a slight descending process or tubercle at
the base of the squamosal. In Nymphicus the groove is extremely
deep, and though the bridge of bone is not present, the two pro-
cesses are very well marked, that at the base of the squamosal
being extremelj'^ conspicuous. In Neophema the postfroutal process
is at a minimum, the posterior border of the orbit running with
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scarce a perceptible interruption on to the upper border of the

squamosal. In Nymphicus, the inner head ot the quadrate is ill-

denned ; in Platyce7-cus it is separate but very small : in both the

shaft is slender, the anterior process very small, and the pterj'goid

condyle scarcely separate from the mandibular.

rig. 40.

Melopsittacus undulatus.

In Melopsittacus we have a complete orbit, and furthermore a

bridge of bone crosses the temporal fossa, uniting the postfroutal pro-

cess to the squamosal, precisely as in the Cockatoos, though leaving

a proportionately small fenestra. The characters of the base of

the squamosal region, of the base of the skull, of the intraorbital

vacuity, and of tlie mandible resemble those of the other Platycer-

cince. The quadrate is very like that of Nymphicus. In the hyoid of

Melopsittaciis, by the way, the parahyal processes form an arch,

meeting together above the basihyal, precisely as Dr. Mivart has

shown in the case of the Lories.

Recapitulation.

Trom the foregoiiig facts it seems to me easy to draw certain

interesting conclusions, tliough many questions are still left

imperfectly answered. In the first place, the isolation of Nestor- is

very evident. The whole character of the squamosal and auditory

region of the skull is unique, and iinapproached in any other Parrot.

The great size of the intraorbital vacuity and of the mandibular

fenestra, the shape of the quadrate, as well as the more obvious

peculiarities in the shape of the beak and mandible, all distinguish

the skull at a glance. There is no osteological ground for allying

Nestor with the Lories as in Dr. Gadow's scheme, any more than

with Psittacus and Ara as in Garrod's. Its right to constitute a

separate family as instituted by Salvadori seems perfectly clear, and

indeed Prof. Newton (Diet, of Birds, p. 629) has already remarked

that Salvadori's view "is fully justified by a cursory examination

of its osteology."

Though less striking at a glance, the cranial peculiarities of

Stringojjs are certainly no less important. I am inclined to attach

high importance to the characters of the quadrate bone, in which,

as I have shown above, the short thick shaft, the large broad

anterior process, the great ridge bearing the jugal cup, and the

position of the pterygoid condyle, widely separate from tlie mandi-

bular articular surface, are all unique among the Parrots, in all the
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rest of which the quadrate, varying within narrow limits, has a form
very characteristic of and peculiar to the family. I have no doubt
that, in respect to the other Psittaci, this quadrate of Strim/ops is

a priuntive one—that is to say, it is not to be conceived as formed
by a further uiodihcation of the typical Parrot's quadrate, but has

less of modification than theirs ; but at the same time it possesses,

though in an ill-formed way, the Psittacine characters, and I can-

not draw from it any clue to relationship outside the group. Of
all the characters of the Psittacine quadrate, the chief is found in

the character of tiie articulation with the mandible, and the region

of this articulation deserves a little further consideration.

It is a characteristic of all Birds that this articulation is a double

one. In Peptiles the tran'sAersely expanded lower end of the

quadrate is crossed by a saddle-fehaped groove, and so forms an outer

and inner tuberosity, which, however, form one articular surface,

playing on an uneven but continuous socket in the articular and
sometimes extending outwards on to the angular bone. But in Birds

the corresponding groo^e is deepened, until the condyle, oi-iginally

single, is dixided into two : the inner one lies below and behind the
articulation of the quadrate \\ith the pterygoid, the outer one below
and internal to the articulation with the jugal (the main differeuce

in the Eejitile lying in the extension of that portion of the quadrate
interxeniug between the inner part of thecondyleand the pterygoid).

The former plays into the deep glenoid cavity, more or less elongated

in an autero-posterior dh'ection, on the inner side of the jaw ; the

latter plays on a no less well-marked surface on the outer

margin of the jaw. In Apteryx we see these two Aery clearly,

and they are both remarkable for theii' transver.se form and position,

with a minimum of antero-posterior elongation. In Struthio we
find the outer, or (for convenieuce) the sub-jugal condyle, produced
backwards into a well-marked and somewhat hollowed articular

surface immediately below the shaft of the bone, and these two
portions play into an enlarged area along the outer border of the

mandible, quite distinct from the inner or true glenoid cavity.

In the Kaven the state of matters is not dissimilar, but the outer
articulation, as it were increasing in importance, now, in its pos-
terior extension, nnis backward Aery nearly to the posterior angle
of the jaw. In Dacelo this posterior portion of the outer coudv le

is developed into a separate tubercle little less than the anterior

one, and the facet on the mandible is divided into two poj-tions

accordingly. With \arious slight modifications, a similar condition

is found in very many other birds, aud in the Hei-ons we reach au
extreme development of the posterior (aud outer) condyle, now
separated by a deep hollow (to \\ hich, in tlie mandible, a high ridge

corresponds) from the anterior portion. The more this posterior

area becomes enlarged and separated from the anterior, the more
in certain cases it becomes approximated to the inner (or sub-
pterygoid) condyle, though, so far as I can see, the corresponding
Kin-faces in the mandible remain distinct. Thus both in the Herons,
in some Eaptores (e.ij. the Condor), in the Gulls, and also in Dacelo,
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in a greater or less degree, the two areas become connected, with

less or more interruption, by a definite ridge.

Now in the Parrots the inner or sub-pterygoid condyle becomes

so extremely enlarged and so elongated from before backwards,

that at first sight it appears to form the entu-e articulation. AVith

its antero-posterior extension it has also undergone a downward
expansion, while the region of the bone below the jugal cup is not

only thereby raised far above the level of the inner (or true) condjde,

but at the same time becomes much less prominent in the outward

or lateral direction. This is one of the respects in which iitrinr/ops

seems to have undergone less modification thau the others, for the

region bearing the jugal cup is very prominent laterally and less

raised than in the others above the level of the main condyle.

We have seen that more or less in all Parrots the edge of the

mandible plays upon the side of the quadrate below the jugal cup,

and we now recognize that this is not a new aud fortuitous contact,

but a more or less obsolete survival of what in Birds in general is

one-half of the primitiAe articulation.

In the Cockatoos, especially in Microglossa, and in the Macaws,

this articular facet below the jugal cup is quite distinct, and in

Strinqops it is also well-marked and points downwards ; in Mlcro-

glussa, where the jugal region of the quadrate is also prominent,

though less so, it likewise looks more or less downwards, while in

the Macaws and others it lies on a more nearly vertical slope.

It is more difficult to determine how or to what extent tJie

posterior extension of this outer condyle, that we have seen to be so

well-marked in many birds, is represented in the Parrots. We might

be inclined to imagine, from the manuer in which it sometimes

comes, as I have described above, to approximate with the inner

condyle, that the large size of the latter in the Parrots was due to

a fusion of the two ; but the absence of any change in the relations

of the corresponding cavity in the mandible forbids me to thiuk so.

I take it that this portion of the quadrate is still represented by

that region of the bone immediately behind the pterygoid cup

which, reduced or truncated in most Parrots, is comparatively

prominent in Stringops. And although this area no longer serA^es

an articular purpose, I think we may recoguize it (both in its more

highly developed form in Stringops, and in the shape of a smaller

tubercle in Ara and Mlcroglossa and of an elevated protuberance in

Conurus Sac.) by its relations to the quadrato-jugal cup, behind which

it lies, and to the region bearing the main condyle which curves

evenly backwards towards it.

I have already shown that in its complete orbit, formed by a

junction oP the prefrontal and postfrontal elements, Slringops is

unique among the Old-World Parrots ; its temporal fossa is dispro-

portionately large compared with all the rest ; the grooved surface

posterior to the squamoso-temporal articulation and overhung by the

euprameatal process is by far more developed than in any other

Parrot except Nestor, though in this respect Stringops itself is far

from approaching that peculiar type, and such resemblance as this
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region shows does not amount to an indication of affinity between
the two outlying forms. On the wliole, the facts in our possession
seem to contirni the right of both genera to represent separate
families very distinct from the other Psittaci, and there is more
evidence in the skull of Strinffojjs than iu that of JVestor of low or

primitive characters. In spite of its complete orbit I am iuclinfid

to think it the lowest or least modified of a highly morlified group,
and to look upon Nestor as an aberrant but less primitive form, to
which, however, I caunot assign a direct connection with, or deri-

vation from, any other known genus.

The Cockatoos are for the most part distinguished by a complete
01-bit, and by the fusion of the suborbital bar both with the post-
frontal and with the squamosal process, so that a bridge is formed
across the temporal fossa ((/. Garrod, P. Z. S. 1874, p. 594); where
the temporal fossa is incompletely bridged, as in MicrogJossa and in

Cacatua ducorpsii^ a posterior ramus extends backwards, apparently
from the postfrontal part of the suborbital bar, to bridge it in-

completely. The shaft of the quadrate is stout, the region bearing
the jugal cup is elevated, and the external or subjugal articular

surface comparatively well-marked. The interorbital septum is

deep and truncated or indented anteriorly. The auditory meatus
is on the whole wide, and its posterior border is always very near
to the occipital ridge. The external nares are round, and com-
paratively small, sometimes, as in Microi/lossa, very small indeed.

CaJopsittacus is, iu the character of its orbital ring, thoroughly
Cacatuine ; but it differs in its larger and more oval nostrils, and
in a greater narrowing of the auditory meatus by reason of the
ingrowth of its posterior wall, which leads to an extension of the
interspace between the meatus and the occipital ridge. Cacatua
rosekapilla forms in both respects an intermediate stage.

The only other Parrot iu which the temporal fossa is bridged by
bone, so far as I know, is Melopsiltacus, though here the squamosal
process is much broader and flatter, and the temporal fossa much
smaller than in Calopsittacus. The two skulls, however, show a
strong resemblance one to another.

With the exception of Melopsitiacus, the whole group of Austra-
lian Parrots united under the name Platycerciiue agree, so far as I
have examined them (and I particularly regret the want of Pezo-
porus and Geopsittacus), in several distinctive characters. The
Australian genera Polytelis, Aprosmictm, and l\/rrhuJopsis (and I

expect Ftistes also) agree so perfectly in cranial characters with the
Platycercince, that I do not doubt for a moment the necessity of

removing them from the Palceornithime and uniting them with the
other Australian genera. The leading character in all these forms
is the presence of a deep groove or excavation at the base of the
squamosal process, the area overhung by the suprameatal process
being confluent with the temporal fossa. The auditory cavity is

clearly bounded in front and separated from the region of the
quadrate articulation by a bar of bone confluent above with this

region iu front of the suprameatal process. There is further a
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well-marked notch on the lower margin of the squamosal process

at the place of the quadrate articulation, much as in Stringo2)s.

The auditory meatus is very narrow and crescentic in form ; the

space between it and the descending occipital I'idge is very wide
;

the basitemporal region is nearly on a level with the occipital

condyle; the paroccipital process is blunt (except in Pyrrhulopsis)
;

the orbital ring is incomplete and the postfrontal process almost

obsolete or represented only by a vertical ridge ; the nostril is

large, the interorbital fenestra is moderately so, the mandibular

fenestra is extremely small or obsolete. While Melopsittacus

appears to differ most markedly from the above in its complete

orbital ring, with its bridge, as in the Cockatoos, across the temporal

fossa, yet at the same time it possesses an exti-emely well-marked

notch at the base of the squamosal and a ieeply-excavated surface

between this and the suprameatal tubercle ; it agrees in all the

other characters mentioned above with the Flatycercince, of which

I have no doubt it is a real, though a somewhat aberrant, member.

The case of Calopsitlacus is a little more difficult. While in the

Cockatoos the auditory meatus reaches backward to the descending

occipital ridge, in Calopsittacus as in Melopsittacus there is a wide

interspace between. The auditory meatus is proportionately nar-

rower than in the Cockatoos. The teuiporal fossa, though bridged

by bone as in the Cockatoos, is much smaller and narrower than ia

them. There is a very distinct notch at the base of the squamosal

and a well-marked surface between it and the suprameatal process,

though this is not nearly so conspicuous a feature as in the Platy-

cercince. The nostrils are very large and near together as in

Melopsittacus, and are very different from the small, round, and

distant nostrils of the Cockatoos. On the whole I should say that,

so far as cranial osteology goes, the position of Calopsittacus is an

open question, and that it is by no means impossible that it may
really deserve to be grouped somewhere near Nympliicus and

Melopsittacus. While the facts suggest at least the possibility

of a closer affinity than that usually recognized between the

two Australian groups of Cacatuince and Plalycercince, this larger

question must also remain for the meantime in uncertainty.

The true Lories form a natural group, and their place is, I

believe, not far from the Platycerchue. The auditory meatus is

constricted, its posterior border is crescentic and widely separated

from the occipital ridge. The orbit is incomplete and the post-

frontal process almost obsolete or (as in Eos) narrow and vertical.

The squamosal process is more or less distinctly notched at its

base, more in Lorius, much less in TricJioglossus, and the well-marked

suprameatal process overhangs a surface of bone, to which ascends,

as in Aprosinictus &c., the bar which separates the auditory cavity

from the region of the quadrate articulation. The excavated region

of the base of the squamosal is not nearly so complete as in the

Platycercince, but yet it is more like to them than to any other

family of Parrots.

The three genera grouped by Salvadori as Psiiiacince, namely
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Psittaciis, Coracopsis, and Dasyptilus, are very different from one
another in regard to their skulls. Coracopsis appears to show a
marked resemblance to Edeeius and Gtoffroyus. As to JJasi/ntilus,

it is certainl)' very different from both Coracojisis and Puittacus;

the characters of onr imperfect specimen suggest no close alliance

with other forms, but go some way to indicate a ^ery isolated

position for the genus.

The skull of Agcqjomis differs very materially from that of the

typical PaliPornithince. The difference is, in the first place, con-

spicuous in the extremely narrow auditory meatus and extremely
wide, almost square, surface between its straight posterior border
and the descending occipital ridge. The suprameatal tubercle is

moderately developed, the squamosal process long and curved, the
postfrontal process extremely small, the nostrils and the iiiterorbital

and mandibular fenesfrajall large. It is for one thing plain, from
the breadth of its post-auditory region, that Agajjumis differs

greatly from the ordinary South-American Parrots. I regret

that 1 have not been able to examine the skull of PsittacuJa, for it

M ould be extremelj- interesting to see whether this osteologiial

feature confirms (like the characters of the carotids) the separa-
tion of these two superficially similar but geographically distinct

genera.

Extremely different from all the Parrots of the Old World
and very similar to one another are the two genera Chri/sotis and
Pionvs. The orbit is complete by junction of the prefrontal and
postfrontal processes, and the bridge of bone so formed descends
to form an angular prominence opposite the extremity of the
squamosal. The temporal fossa is extremely narrow. The inferior

border of the squamosal is curved but not notched. The supra-
meatal tubercle is low, the auditory aperture wide, and its posterior

border is very near to the occipital ridge which bends forward in

a sinuous curve to approach it. The paroccipital processes are

prominent but flattened or exca\ated below externally to the basi-

temporal ridges. The nostrils are of moderate size, the interorbital

fenestrse small, and the mandibular fenestra nearly obsolete. Of
the genera grouped w ith these by iSah adori under the name Pionince,

I find PacJii/mis, Cairn, and the African Pceocephahis to be very
different. Caica, in the extremely small size, circular form, and
wide distance apart of its nostrils, resembles Myopsittacus, which
latter is usually grouped with the Conures. In their other
characters Caica and j\Jyopsitiaci(s are verv similar to one another.
The postfrontal process is short and nearly vertical, especially in

Caica. The squamosal process is curved in its lo«er border and
more or less distinctly notclied at its base. The suprameatal
tubercle is distinct, the auditory meatus rathei- wide and its

posterior border somewhat further from the occipital ridge than in

Chrysotis and much farther than in Conurus. The paroccipital

process is very much as in Chrysotis ; the long prefrontal process

much as in Conurus. The interorbital fenestra is of moderate size;
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the mandibular fenestra differs in the two genera, being obsolete in

Myopsittacus, but large in Caica.

In Goniirtisajud Pt/rrhura the orbit is sometimes complete, though
the suborbital bar when complete is slender ; when it is incom-

plete the postfrontal process is long, as long or nearly so as the

squamosal and very much longer than in any of the Old-World
Parrots. The squamosal process is curved below but indistinctly

notched, tlie suprameatal process is extremely small, the auditory

meatus is uncommonly wide and its posterior border is very near

to the occipital ridge. The paroccipital processes are prominent

and more vertical than in Chrysotis. The nostrils are ot moderate

size, rounded, and somewhat distant, being intermediate in all

three respects between Chrysotis and Myopsittacus. The inter-

orbital vacuity is considerably larger than in Chrysotis or Pionus.

The mandibular fenestra is variable, sometimes large and sometimes

obsolete.

There remain to be considered a small number of genera be-

tween which I find it harder to draw osteological distinctions or

to trace definite resemblances to those already considered. These

forms include Pali:eorms, Tanyanathus, Edectus, and Geoffroyus—in

other words, the remaining genera of the so-called Paloi irnxihince.

after removing from that family Agapomis and the Australian

genera allied to Aprosmictus ; and also Pachynus and Brotogerys, at

present grouped respectively with the Pioaince and the Conurince,

Pceocephalus, the African genus grouped with the otherwise exclu-

sively South-American Plonhice, and Ooracopsis, associated by
Salvadori with Psittacus. The above genera have all an incomplete

orbit and an extremely small postfrontal process in the shape of a

more or less vertical ridge. The prefrontal process is long, and it

extends close to, though it is not united ^^'ith, the tip of the long

straight squamosal process. The auditory meatus is comparatively

wide ; the area between it and the occipital ridge is broader than in

Conurus or Chrysotis, but narrower than in Psittacus or the Lories,

and a fortiori much narrower than in Agapomis. There is no
notch below (except in Ooracopsis) nor groove across the base of

the squamosal process.

The skulls of Palceornis and Tanygnathvs are extremely alike,

the onlv conspicuous diflierence being in the nostrils, which in

Tanyg-iiathus are smaller and wider apart. In both genera the

interorbital vacuity is extremely small and similar in character.

In Edectus the interorbital vacuity is moderately large, the squamosal

process is expanded towards its tip, the nostrils are small and oval

with the long axis of the oval vertical, and the descending occipital

ridge is faintly marked (whereas in the others it was extremely

strong) and curves forwards, giving a distinctly different outline

to the post-auditory area in front of it. In Geoffroyiis, with no
very important differences perhaps from Edectus, there is less

identity of characters than we should expect to find from the very

close association in which it is customary to place the two genera.
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The nostrils are much larger even than in Palcpornis and as near

together, the interorbital \acuity is large, the squamosal is not

expanded distally, the tem2}oral fossa is small, the auditory meatus

is narrower, and the post-auditory area broader than in anj' of

these other three genera of Palceormthince.

The skull of Paclvjmis differs from that of Chrysoiis and Pionus

(between which it is placed by Salvadori) in its incomplete orbit

and its extremely rudimentary postorbital process. The squamosal

process is straighter and narrower, and the post-auditory area some-
what broader.

Brotogerys likewise differs from Conurus in its larger and more
approximate nostrils, its very small postorbital process, and its

more expanded post-auditory area.

The skull of Poeocephalus has large nostrils, a small postorbital

process, a straight, rather short, squamosal. It certainly differs

in these respects from its supposed ally Caica. The post-auditory

region is extremely tumid, and the crescentic border of the

meatus forms a deep notch above. I am unable to draw from
the cranial characters of this genus any clear inference as to its

closer relationships.

3. Report on the Gorgonacean Corals collected by Mr. J.

Stanley Gardiner at Funafuti, By Isa L. Hiles,

B.Sc. (Vict.), Owens College, Manchester.^

[EeceiTed November 2, 1898.]

(Plates I.-IV.)

Of the forms of Gorgonacean Corals sent to me by Mr. Gardiner

for identification and examination the majority belong to the

family Muriceidae.

There is one Gorgonellid

—

Verrucella granifera KoUiker ; two

Sclerogorgic forms of Gorgonidae

—

Suherogorgia verriculata Esper,

and Kerceides korcni Wright & Studer ; and one Plexaurid,

Eiijyleccaura aviipathes Klunzinger.

Among the representatives of the Muriceidre there are three

ntw foims

—

Villogcrgia rulra, Acaivptcgorgia sjjinosa, and

Muricella jJexilis.

The specimens have been very carefully preserved in spirit, but

unfortunately in some cases the endoderm is not complete, and

therefore they are not so useful for anatomical examination as

they would otherwise be.

I am much indebted to Professor Hickson for the great help

he has given me, especially ^^•ith regard to the literature. The
classification adopted is that used by Wright and Studer in the
' Challenger ' Eeport on Aloyonaria.

' Communicated by Prof. Sydney J. Hickson, F.R.S., F.Z.S.
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Section Scleraxonia.

Family Scleeogorgid.e.

Kerceides kore:ni Wright & Studer.

There are numerous fragments of this species, but no complete

colony.

The spicules are "92 mm.-*203 mm. in length, by -27 mm.-
•13 mm.
The colony is light red in colour, with yellow polyps.

Hah. Outer slope of the reef. Depth 40-90 fathoms.

Previously recorded from the neighbourhood of Japan (7).

Section Holaxonia.

Family Muriceid^.

Acamptogorgia spinosa, n. sp. (Plate I. figs. 3, 4, 5.)

There are several fragments of this form, but they ai-e all rather

small.

The branches are "5 mm. in diameter. The coenenchyma is

fairly thick and very rough. The small branches arise at angles

of from 60°-90°. The polyps are borne chiefly on the sides of

the branches. They stand out fairly perpendicularly at intervals

of about 2 mm.
Each branch bears, close to the apex, two opposite polyps which

are usually somewhat larger than the others. They are 1'05 mm.
in height, by I'i mm. across the crown and '64 mm. across the

base.

The other polyps are '73 mm. X "62 mm., and -bb mm. across

the base. Thus the terminal polyps are decidedly larger than the

lateral ones. They are cylindrical in shape, somewhat wider

across the crown.

The operculum forms a low cone ; it consists of the basal

spicules of the tentacles, each tentacle having 2 or 3 long pointed

spicules which divide into two at the basal end. They are

•36 mm. X -09 mm. (length by breadth), and rest on a sunken

collaret of spindles.

The polyp spicules are of the three-rayed type with foliaceous

expansions from two of the three rays, the third standing

perpendicular to the others like a long sharp spike. They are

•37 mm. in height by -36 mm. across the foliaceous basal portion.

The coenenchyma spicules are bent spindles with short branched

expansions on the convex side, and also smaller forms of the

polyp spicules. The spindles are '21 mm. x '11 mm. (length by
breadth).

The axis is horny, brown, with the central core divided into

chambers.

The colour of the colony in spirit is light brown.

Depth 40-90 fathoms. |f}tn» -fc- W^ -3.
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This form differs form A. arbuscula, A. alternans Wright &
Stuclt^r, A. acantliostoma and A. fruticosa Grermanos, in the
structure of the polyps, their proportionate size to the width of

the branch, and the shapes of the spicules. The spicules resemble
most closely those of A. aeanthostoma, but the polyps of the new
species are much more spiny.

AcANTHOGORGiA MURiCATA Verrill. (Plate I. figs. 6, 7.)

Verrill (4) gives no figures, but the specimen agrees fairly with
his description of the species.

The branching is in one plane.

Height of the specimen 75 aim. ; breadth 8 mm. ; diameter at

the base 1 mm.
Length of the calyces 2"0-2'o mm. ; diameter at the base "G mm.

;

diameter of the head 1'2 mm.
The spicules round the edge of the calyx are 1-01 x "06 ram. ;

the spicules of the calyx-wall are "75 x '03 mm. ; the spicules of

the coenenchyma are "3 x "03 mm. Most of the spicules are

crooked, and some have the smaller end slightlv branched.
O Depth 40-90 fathoms.

Previously recorded from Barbados ; depth 76 fathoms.

This is a good example of wide distribution, the same species

being found at Barbados and at Funafuti, two widely separated

localities.

ViLLOGORGIA INTRICATA Gray.

There is one example of this species attached to the axis of a
dead Gorgonid. Wright and Studer (7) describe the species among
the ' Challenger ' Gorgouidse.

Depth 40-71 fathoms.

Previously recorded from a locality between the Fiji Islands

and the New Hebrides. Depth 145 fathoms.

This is a considerable difference in depth, but the specimen is

undoubtedly V. intricata.

ViLLOGORGIA RUBRA, n. sp. (Plate II. figs. 1, 2, 3, 4.)

There are two small colonies with much of the coenenchvma
rubbed off.

The basal attachment is present in both as a small, flat,

calcareous expansion.

One colony gives off a broken branch at an angle of 90°, 10 mm,
above the base ; the main stem reaches a height of 40 mm., and
13 mm. from the apex gives off another branch at the same side,

8 mm. long.

The other colony is 34 mm. high and gives off three branches
fairly perpendicularly. These are all on the same side; the
lowest arises 11 mm. froai the base and is broken off short

;

the second is 9 mm. long, and arises 3 mm. above the first; the
third is 4-5 mm. above the second, and is 13 mm. long.

There are very few polyps, most of the coenenchyma having
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been rubbed ofE ; but what remains of the coenenchyma is thin.

The polyps arise almost perpendicularly, and mostly on the two

sides. The end o£ a branch bears two polyps, one slightly in

advance of the other, but neither truly terminal. The polyps

are -92 mm. in height by 1'3 mm. in breadth at the base.

The spicules of the coenenchyma are chiefly four-rayed stars

and flattened curved spindles, giving off spines from the convex

side. They are -12 mm. long by -2 mm. broad.

The polyps are covered with broad flat spicules, somewhat

triangular in shape, with branched lateral outgrowths. They are

•22 mm. X '49 mm. (length by breadth).

The operculum is eight-rayed ; each ray consists of two broadish

spicules, converging at the apex. Their bases rest on a horizontally

placed spicule, curved in shape and somewhat spiny. The

opercular spicules are -31 mm. x "07 mm.
The axis is horny, flexible, with the centre divided into chambers.

The colour of the colony in spirit is reddish brown. The

spicules of the coenenchyma and polyps are bright red, those of the

operculum white.

Hob. Outer slope of Ellice Island. Depth 40-71 fathoms.

This form differs from F. intricata Gray in the size of the polyps

and of the spicules, the arrangement of the polyps, and the colour

of the spicules.

It differs from V. mauritiensis Eidley (5) in the size of the

polyps, the shape of the spicules of the verrucse, and the colour

of the colony.

It differs from V. fabellata Whitelegge (9) in the colour and

form of the spicules.

It differs from F. nigrescens Duchassaing & Michelotti (1) in

the form and size of the verrucee and in the colour of the colony.

MmiCELLA PLExiLis, u. sp. (Plate III. figs. 1, 2.)

There is one small specimen of this form. It is 130 mm. in

height and 70 mm. across the widest part. The main stem is

1-5 mm. in diameter near the base.

Branching takes place in one plane, the branching arising from

two sides of the stem. Lateral branches are borne in the same

plane. The branches are slightly flattened in the plane of branch-

ing ; they all end in a small flat expansion with two lateral polyps

borne close to the apex, making it somewhat hammer-shaped.

The calyces are -9 mm. by -8 mm. in diameter at the base. The

polyps are only partially retracted, the heads, measuring -6 mm.

X '5 mm. in diameter, being visible above the verrucse.

The spicules are spindle-shaped, with warts not very thickly

placed. They are 1*105 mm. x -09 mm., '83 mm. x -073 mm.,

•18 mm. X "027 mm.
The colour in spirit is dirty white, the brown axis showing

through the thin white coeaenchyma. .

Hab. Outer slope of the reef of Funafuti. Depth 40-71 fathoms, i!)r
.
t • ^ f l?

This specimen differs from M. tenera Eidley (5) in the greater ljl,2-']-lo-lSS

Proc. Zool. Soc—1899, No. IV. 4
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slendemess of stem and branches, the smaller size of the spicules,

and the fact that they are much less warted.

It differs from M. umbratlcoides Stnder ' in the absence of the

" halbseitig warzig " character of the spicules.

It differs from M. complanata Wright & Studer (7) in its much
more slender appearance, the thinness of the coenenchyraa, and the

comparatively smooth character of the spindles, and also in colour

being white, not rose-colour.

It differs from M. perramosa Eidley (5) in colour and in the

absence of a divergent bend of the stem at the origin of the

branches.

It differs from M. niticla Verrill (4) in colour, in the size of the

spicules, and the lateral position of the polyps.

It differs from M. f/racUis Wright & Studer (7) in the lateral

arrangement of the polyps at the ends of the branche?, in the

much less warted spindles, and in the colour of the coenenchyma,

which is not red but white.

It differs from 31. crassa Wright & Studer (7) in the thinness of

the coenenchyma, the lateral arrangement of the polyps, the slender

character of the stem and branches, and in the much smoother

character of the spicules.

MuEiCELLA TENERA Eidley. (Plate III. figs. 3, 4.)

There is one colony ; it is 115 mm. high by 55 mm. across the

widest pai't. The main stem is 2 mm. in diameter at the base.

It is ramified in one plane, giving off branches on two sides at

angles of about 45° ; these again bear branches at angles of
45'^-60°.

The calyces are small and inconspicuous, -5 mm. high and 1 mm.
in diameter at the base. They are borne on the two sides of the

stem and branches about 2 mm. apart.

The branches end in two laterally placed polyps, making the

termination triangular in shape.

The coenenchyma is thin and whitish in colour ; the brown axis

shows through, making the whole appear fawn-colour. The polyps

are brown.
The spicules are long, wavy spindles, covered with warts, which

are more prominent on one side than the other. They are

4-34 mm. x -29 mm., 2-34 mm. x -22 mm., -29 mm. x -036 m"m.

Hab. Outer slope of the reef. Depth 40-71 fathoms. This

specimen differs slightly from MuriceUa tenera as described by
Eidley (5), but the differences are not very important. The calyces

are smaller, and the spicules are from two to four times the size

of those of Eidley's form.

The spicules of the calyx also are not arranged in such a regular

row as Eidley figures ; Wright and Studer (7. p. 124) say the

same about these spicules in the forms examined by them.

Otherwise the colony decidedly approaches M. tenera : I have

^ Studer, Th., Monatsber. d. k. Akad. d. Wiss. Berlin, 1878.
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seen the ' Challenger ' specimen, and consider this to be the

same form.

Previously recorded from south of Papua, off the Ki Islands,

depth 140 fathoms ; and Port MoUe, Queensland.

Family Plexaueib^e.

EuPLEXAUKA AiiTTiPATHES Klunzinger. (Plate IV. figs. 1, 2.)

Plexaura antipatJies Klunzinger.

This specimen, which is in a dried state, is pale fawn in colour.

The colony is much branched, the branches arising approxi-

mately in one plan(i. The branches are given off irregularly;

they, in their turn, branch repeatedly, and these branches bear

further branches. There are no traces of anastomoses. The

basal portions are shghtly flattened, but the terminal twigs are

round and thicken shghtly towards the ends. The branches run

close together and fairly parallel.

The polyp-pores are scattered irregularly over the whole surface,

and are not raised above the general level except on the terminal

twigs, where they are at the summit of slight conical elevations.

Thev are about 1 mm. apart.

The cortex is friable, and somewhat thicker on the twigs than

the older parts. It is comparatively smooth ; on the older

branches there are slight longitudinal furrows which run somewhat

spirally round the stem. The axis is of horn, with scattered

particles of calcareous matter ; it is of a dense black colour in the

thicker branches.

The "root" portion of the colony shows a great development

of a peculiar skeletal substauce, hard, and looking like stone.

It is dull grey in colour, and shows the same furrowings as

the cortex of the stem which extended over it. On treating with

acid the stony part is dissolved away, leaving a fine network of

horny matter in which the CaCOj was contained.

The grey substance which strengthens the base of attachment

is clearly formed independently of the black axis, although it may

rightly be regarded as being o'f the same nature. Judging from

the dried specimen it is composed of spicules of hme embedded in

a horny matrix, no processes of the ccenosarcal canals extending

into it, even superficially. It is extremely hard, and breaks with

a clean fracture when struck with a hammer. The horny axis,

on the other hand, can be cut with a penknife. The_ nature of

the horny substance is not determined, but from its insolubility

seems similar to the keratin of the axis. It is only rarely seen in

specimens of Gorgonacea in Museums, although it is possible that

it may be formed at the base of all large Gorgonids when exposed

to strong tides.

In the centre the calcareoi.s 'natter is white and friable, not

having assumed the stony, solid appearance of the outer part.

The basal enlargement is seen also in Plexaura principalis and

P. sufruticosa, in the National Collection at South Kensington

;
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and Klunzinger, in his ' Korallthiere des Eothen Meeres,' mentions

it for Plexaura aniijxtthes.

The spicules of the cortex are small warty spindles and clubs,

the spindles preponderating. They are colourless, and are MT mm.
in length by '07 mm. in breadth. There are also a few small

irregular crosses.

C Hah. Punafiiti Lagoon. Depth 6-7 fathoms.

Family Gorgonellid.^.

Vebbucella gbaxifeea KoUiker. (Plate I. figs. 1, 2.)

Syn. Vermcella flahellata Whitelegge.

There are several fragments of this species. The largest is

170 mm. long; the stem is 1 mm. in diameter at the base, and
remains about the same throughout. At a height of 70 mm. it

gives off a branch, and 50 mm. farther another branch arises.

The branches are about the same thickness as the stem. The
whole is whip-like and very flexible.

The verrucas are numerous, alternate, nearly at right angles to

the axis, and about 2 mm. apart. They are -5 mm. high by 1 mm.
wide at the base, and bluntly conical in shape.

The axis is very hard and brittle ; it shows a number of longi-

tudinal grooves.

The branches end in a small knob, with a laterally-placed polyp

close to the apex. The spicules^re double stars and- spindles of

the Gorgonellid type. The warts are compound, and arranged in

rings, leaving a median zone free and smooth The spindles are

flat, and many of them have rounded ends. The double spindles

are -073 mm. x -036 mm., -082 mm. x 018 mm.; the double

stars are '036 mm. x "OlS mm.
The colour, in spirit, is pale fawn.

These specimens seem to approach most closely to VerruceUa

granifera Kolliker (2), except that the spicules are only faintly

tinged with yellow.

V. fiahellata Whitelegge (9) seems to resemble Kolliker's form,

V. granifera, very closely, the only difference, apparently, being

that some of the spicules have rounded ends ; but others, as he
figures (pi. xvii. fig. 33), have pointed ends, and resemble those

of V, granifera. This seems a small difference on which to found
a new species, especially when the character is not constant and
fouud in all the spicules. In one of the pieces from Funafuti

which I examined the spicules are decidedly longer and more
pointed than in the other fragments, although in other respects

they are similar. This may be due simply to a difference in

locality. A slight variety of form and size in the spicules is of

frequent occurrence in Gorgonacea, and must not be considered

of specific value.

gf.)
Hab. Funafuti. Depth 40-71 fathoms. Previously recorded

from the coast of Africa.

This is another instance of the same species from two widely
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separated localities, and may be compared with the distribution of

Acanthogorgia muricata Verrill, which occurs at Funafuti and has

been recorded from Barbados.

SUBEEOGOEGIA VEEKIOULATA Esper.

There are two fragments of this species, drab in colour.

The double- star spindles are somewhat rougher than those

figiired in Kolliker's paper (2), otherwise the form seems to belong

to Esper's species.

Hah. Outer slope of the coral-reef at Funafuti.
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EXPLANATION OF THE PLATES.

Plate I.

Fig. 1. Vemicella granifera, p. 52. A branch, natural size.

2. Verruoella, granifera. Some spicules.

3. Acamptogorgia spinosa, n. sp., p. 47. A small portion of a branch,

magnified, to show the arrangement of the spicules.

4. Acamptogorgia spinosa. The crown of a polyp, magnified, to show

the arrangement of the opercular spicules.

5. Acamptogorgia spinosa. Some spicules, (a) of the operculum, {b) of

the ccenenchyma.

6. Acanthogorgia muricata, p. 48. A polyp, magnified.

7. Acanthogorgia muricata. Some spicules, (a) of the operculum, (o) of

the coenenchyma, (c) of the polyp.
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Plate II,

Fig. 1. Villogorgia ruhra, n. sp., p. 48. The colony, natural size.

2. Villogorgia rubra. Some spicules, («) of the operculum, (i) of the

polyp, (c) of the ccenenehyma.

3. Villogorgia rubra. Three polyps, magnified, to show the operculum

closed.

4. Villogorgia rubra. Two rays of the operculum.

Plate III.

Fig. ]. Muricella Jlexilis, n. sp., p. 49. The colony, natural size.

ii. Muricella Jlexilis. Some spicules.

3. Muricella iencra, p. .50. The colony, natural size.

4. Muricella tenera. Some spicules.

Plate IV.

Fig. 1. Euplexaura antipathes, p. ."Jl. The lower part of the colony, X 1, to

show the stony basal enlargpment.

2. Eupkxaura antipathes. A small portion of a microscopical section

of the basal part, decalcified, showing the horny matrix.

4, Notes on a Collection of Gepliyrean Worms formed at

Christmas Island (Indian Ocean) by Mr. C. W. Andrews.

By Arthur E. Shipley, Fellow and Tutor of Christ^s

College, Cambridge, and University Lecturer in the

Advanced Morphology of the Invertebrata.

[Eeceived December 3, 1898.]

The small collection of Gephyrea gathered by Mr. C. W. Andrews
at Christmas Island (Indian Ocean), which, owing to the kindness of

Professor F. Jeffrey Bell, I have been able to examine, contains one

species of Echiurid and five of Sipnnculid wonns. No species is

new, but, as I have pointed out in another place \ the part of the

world whence this collection comes has been carefully searched for

Gephvrea, and the two chief authorities on the Sipuuculoidea treat

of specimens from this region of tlie earth ; so tliat an absence of

undescribed species^ is what might have been expected.

Together with this collection came a small bottle labelled

" Queen Charlotte's Island, B.C., Eev. J. N. Keen." This contained

four specimens of a Sipuncidid that I recognize as Phi/scosoma

japonicum Grube *. This species has hitherto been known from

Northern Japan, Hakodate, Enosima, and from the coast of

Australia. It has not hitherto, so far as I know, been found on

the east side of the Pacific, and Mr. Keen's discovery of it on the

American coast materially increases its range.

^ Zoological Results etc. Willey, Cambridge, pt. ii. 1898, p. 151.

» Selenta, Die Sipunculiden, 'Wiesbaden, 1883, p. 76.
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ECHItJROIDEA.

Thalassbma Gaertner.

1. Th. BAROiv'ii Greef.

Greef, SB. Ges. Naturw. Marburg, 4 July, 1872, p. 106

;

4 May, 1877, p. 68 ; and Acta Ac. German, vol. xli. pt. ii.

p.
1.'

Selenka, Gephyrea, ' Challenger ' Eeport, vol. xiii. pt. xxxvi.

p.l.

Fischer, Abh. Ver. Hamburg, vol. xiii. 1895, p. 1.

A single specimen of this species represented the Echiurids in

Mr. Andrews's collection. At first sight I took the animal to be
an example of Fischer's species Th. pellucidum, which he remarks
has certain resemblances with Th. haronii. It was about the same
size as Fischer's examples, aud the colour, which may have been
altered by spirit, was similar to that of the young spirit examples
of Th. pellucidum. Fischer states that in the older specimens the

colour is bluish, and it is possible that the green tinge with its

violet stripes which Greef describes in Th. haronii are only acquired
with age. On the other hand, the specimen described by Selenka
in the ' Challenger ' Report from Bahia had lost its colour.

There can be no doubt that this specimen was a young form;
including the pi-oboscis it was about 3 cm. long, whilst the adults

of Greef attain four times this length.

The structures on which I chiefly based my identification were :

(i) the two pairs of nephridia, found also in Th. formosulum and
Th. exilii, where, however, there are eight bands of longitudinal

muscles, and in 2^h. pellucidum, where there are thirteen; (ii) the
form and shape of the " respiratory trees," which closely resemble
those figured in Greefs monograph

;
(iii) the breaking up of the

circular muscle-sheath into very fine and very numerous bands,

cleai'ly indicated by Greef in his fig. 64, plate vi. ; and (iv) the

number of longitudinal muscles, which is eighteen. This last point

deserves some notice. In his systematic account of Th. haronii,

Greef does not mention the number of strands of longitudinal

muscle ; indeed it was not until 1883 that Lain pert drew attention

to the importance of these structures in the determiuation of

species. Greef, in his figure of the species in question, indicates

sixteen bundles, but as the cut edges of the skin are inflected it

is reasonable to suppose that a further bundle has been hidden on
each side. By some unexplained error, Lampert ^ gives the
number of longitudinal muscles as twenty-three ; and this number
has been copied by Eietsch into his ' Etude sur les Gephyriens
armes ou Echiuriens '

'. Fischer has recently re-investigated the
original specimens of Greef and has found in them 18-19 muscles.

Locality. Greef found his examples amongst the lava blocks

and stones at low tide at Arrecife on Lanzarote, one of the Canary

^ Zeitschr. wiss. Zool. vol. xxxix. 1883, p. 334.
^ Geneva, 1886, or Recueil Zoologic[ue Suisse, vol. iii. p. 505.
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Islands. Selenka's specimen was taken at Bahia, 7-20 fathoms

;

Mr. Andrews's at Christmas Island.

SiPUNCULOIDEA.

AspiDOSiPHON Grube.

2. AsPiDOSiPHON BAVUS Sluiter.

Sluiter, Natuurk. Tijdschr. Kederl. Ind., Bd. xli. 1881,

p. 495.

Shipley, Zool. Eesults etc. Willey, Cambridge, pt. ii. 1898.

A single specimen from Christmas Island extends the range of

this species. Dr. Willey collected it at Sandal Bay, Lifu, and
Sluiter, who described the species, records it amongst the Malay
Gephyrea, but unfortunately gives no more precise locahty.

Clceosiphon Grube.

3. Clceosiphon ASPEEGILLU5I Quatrefages.

Quatrefages, Histoire Naturelle des Anneles, vol. ii. 1865,

p. 605.

Grube, Jahresber. Schlesisch. Ges. 1867, p. 48.

Selenka, Die Sipunculiden, Wiesbaden, 1883, p. 126.

Fischer, Zoolog. Forschungsreisen in Australien, Semon,
vol. V. 1896, p. 338.

Shipley, Zoological Eesults etc. Willey, Cambridge, pt. ii.

1898.

A single small specimen measuring some 2 cm. in length. Dr.

W. Fischer has I'ecently recorded it from Thursday Island, Samoa,
whence it extends throughout the south-west Pacific and Indian

Oceans.
Phtscosoma ^ Selenka,

4. Phtscosoma microdontoton Sluiter.

Sluiter, Natuurk. Tijdschr. Xederl. Ind., Bd. xlv. p. 506.

Shipley, P. Z. S. 1898, p. 471.

One specimen, which, like those collected by Mr. Stanley

Gardiner at Funafuti and Eotuma, was very much longer than

the examples described by Sluiter. He, however, found no repro-

ductive organs, so that it is possible his form was immature and
not fully grown. The characteristic long nephridia reaching to the

posterior end of the body—also found in Ph. pacijicum—are well

marked.

5. Phtscosoma scolops Selenka & de Man.

Selenka, Die Sipunculiden, Wiesbaden, 1883, p. 126.

Shipley, P. Z. S. 1898, p. 468.

Shipley, Zoological Eesults etc. Willey, Cambridge, pt. ii.

1898.
1 Zool. Anz. vol. XX. 1897, p. 460.
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This species ranges from the Red Sea to the Loyalty Islands

and Funafuti, and has also been found at Singapore, Amboyna,
and the Philippines. Mr. Andrews's collection comprises three

specimens. They all showed the reddish flesh-tint which Semper
says characterizes the female when alive, the male being a dark

brown.

SiPtTNCULUS Linn.

6. SiPUNCULUS EDULis Lamarck.

Lamarck, Animaux sans Vertebres, 1st ed. vol. iii. p. 79.

Sluiter, Natuurk. Tijdschr. Nederl. Ind., Bd. xli. p. 148, Bd.
xlv. p. 484.

Shipley, Zoological Eesults etc, "Willey, Cambridge, pt. ii.

1898.

This species, which is eaten by the Chinese, is very variable in

character and approaches 8. cumanensis in many features. The
two specimens collected at Christmas Island were of a decidedly

pinkish hue, which faded at places into a greyish yellow.

5. Notes on the Coralliidts of Madeira, with Descriptions of

two new Species. By James Yate Johnson, C.M.Z.S.

. [Eeceived December 3, 1898.]

(Plates V.-VII.)

Pam. COEALLIIDiE.

Gen. Pleurocoeallium Gray

(including Hemicorallium Gray).

The genus PleurocoraUium is distinguished from the genus
Corallium by the following characteristics :—All the species branch
in one plane ; the prominent polype-cells are seated on one face of
the branches ; and a spicule shaped like a binocular opera-glass or
like two carafes united at the sides is present in the cortical

coenenchyma.

Madeira appears to be the headquarters of this genus, three of
the four known species being found there. The fourth species
{PI. secundum Dana) is doubtfully attributed to the Sandwich
Islands, and its variety, elatior Eidley, to Japan.

There can be no doubt that the hard axis of these corals is

capable of taking a polish, and might be worked up into ornamental
articles having a commercial value if the corals occurred more
abundantly. As it is, specimens are met with so rarely that the
demands of museums of natural history cannot be supplied.

It may be remarked here that although the Corallium rubrum
or C. nobile of authors is found in the Mediterranean, which is to
the north of Madeira, and at the Cape Verd Islands, 900 miles to
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the south, it has never yet been discovered at Madeira. But it is

not impossible that the dredges of the Prince of Monaco may
ah'ght upon its lurking-place when his well-equipped exploring

yacht comes to work over this part of the bed of the Atlantic.

1. Pleueocorallium teicolok, sp. nov. (Plate VII, fig. 3.)

Branching subalternately in one plane to the fourth degree of

subdivision ; branches flexnose, not coalesciug. elliptical in section,

attenuating upwards, the ultimate branches slender and ending

in points. Axis hard, white, its surface smooth. Cortex pale

yellow, granulated. Polype-cells pale A'ermilion-red, very promi-
nent, subpedicellate, ovoid or subcorneal, 2-5-3 millim. long, less

Plenrocorallinm tricolor.

than 2 millim. in diameter. The upper part is divided into eight

upright lobes standing round the orifice in a close circle. The
cells are numerous and are irregularly scattered on the anterior

face of the branches ; the ultimate branchlets have usually two,

sometimes three cells at their tips. (The cells are shown about

2^ times the natural size in the accompanying figm-e to the left.)
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The spicula of the cortex comprise three forms :—(1) Spicules

shaped like an opera-glass or like two carafes joined at the sides

and haying two necks ; the bodies are coarsely tuberculated and
the ends of the necks are set with a cycle of conical tubercles.

(2) Small, cylindrical, stout with two whorls, each of four thick

rays, on the shaft at right angles thei'eto ; the projecting ends of

the shaft with the two whorls of rays make up a ten-rayed spicule

;

the ends of all the rays are tuberculated. (3) Numerous irregularly

formed spicules which may be compared to balls with several

thick rays : they seem allied to the last form, but neither axial

shaft nor whorls of rays can be made out. In addition to these

forms the polype-cells yield (4) numerous monaxile spicules about

one and a half times the length of the spicule (2) ; some are

cylindi-ical, others fusiform or clavate, and all are more or less tuber-

culated
; (5) a few cruciform spicula varied in form and usually

imperfect, but consisting esseutially of four tapering arms at

right angles to each other, their bases meeting at the centre with

equal acute angles. (The spicula are figured on Plate VII. fig. 3.)

This species is less robust than the other two here described, so

far as can be judged from the few known specimens. Three

examples have been obtained at Madeira at different times, but for

many years no others have occurred. The largest specimen was
presented to the British Museum, and a second, smaller, but \\ith

perfect cells, was given to the Liverpool Museum. Witli these

two specimens before him, Dr. Gray (P. Z. S. 1867, p. 126) assigued

the latter to his Hemicorallium johnsoni, saying it was evidently

the same species and showed the coral in its young state. His
paper is illustrated by a good woodcut (here reproduced, seep. 58),

which displays the entire specimen and the polype-cells. The cells

are unfortunately very fragile, and drop oil from the dry coral at

the slightest touch or jar.

The specimen in the British Museum is without its base ; it has

a height of 170 millim. (6| in.) and the branches have a spread of

about the same. The stem below the branches has a diameter of

6 millim. There are four principal branches, which in their lower

parts vary in thickness from 4 to 7 millim. ; above, they taper

gradually and throw off tertiary and quaternai-y branchiefs, M'hich

are seen to end in sharp points where stripped of the cortex.

Two of the branches were quite dead long before the coral came
from the sea, as was shown by the number of the plant-like

polypiaries of hydroid zoophytes attached to them. The branches

are often curiously perforated and tunnelled longitudinally on
their anterior faces, and at these places are thicker than elsewhere.

Boring animals appear to have attacked them, and it would seem

as if fresh stony matter had been secreted so as to cover over the

passages which are open at both ends, and the longer ones have

usually a series of large openings at the sides. Sometimes a

portion of the branch itself has been removed ; at other places the

stony axis does not appear to have suffered. One tunnel measured
35 milUm. in length and had eleven openings at one side.
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2. Pleubocoeallium madeeense, sp. nov. (Plates V. & VII.
figs. 1 & 4.)

Branching luxui'iantly in one plane to the seventh or eighth

degree of subdivision. Ramification close, dense. Branches
irregularly flexuose, not auastoniosing. The ultimate branches,

when stripped of their cortex and cells, are seen to taper to a fine

point.

The white axis is hard, compact, elhptical in transverse section,

and its surface is smooth. The thin cortex is coloured a pale

ochraceous yellow when the coral is fresh from the sea. Its

surface is minutely papillate or granular. The polype-cells or

calycles are very numerous and are all seated on the anterior

aspect of the branches, mostlj^ at their sides or at the tips of the

ultimate branchlets. They are prominent, cylindrical, about 2
millim. long and 1 millim. in diameter. Their sides are marked with

eight vertical ribs, and the mouths are surrounded by eight upright

bundles of spicula forming an oval termination of the cell. The
polypes have an orange colour.

f'ive forms of spicula are found in this species, viz. :—(1) numerous
double carafes with two necks

; (2) a few of the short two-whorled
cylindrical rods or staves

; (3) irregular rayed balls ; (4) elongate,

cylindrical, fusiform or clavate, tuberculated ; (5) cruciform. All

these agree more or less closely with the correspondingly numbered
spicula of the preceding species. (See Plate VII. figs. 1 & 4.

)

If the spicula alone were regarded, this species is more closely

allied to the first than to the third species here described, but it is

widely separated from the former by habit and coloratiou. From
the following species, which agrees with it in coloration, it is dis-

tinguished by its much greater degree of ramification and the

consequent greater density and delicacy of the branches ; by the

smooth, not striated surface of the hard axis under the cortex ; by
the form of the polype-cells, which are cylindrical, not hemi-

spherical and x\-art-like ; by the presence in the cortex of

irregularly formed ball-like spicula and of a few cruciform

spicula ; and finally by the absence of the smooth form of double

carafe spicule.

Only a single specimen of this very beautiful coral is known, and
that was obtained so lately as the summer of this year (1898) by
the Rev. Padre Ernesto Schmitz, late Director of the JEpiscopal

Seminario, Funchal, from a fisherman who told him it had been

brought up a few days previously by a fishing-line from deep
water off Camara de Lobos, a village six miles to the west of

Funchal. The specimen has been placed in the Museum of the

Seminario, and a short description of it will now be given *.

The base is wauting, the stem having been broken away from
it. The height of what remains is 30 centim., or about 12 inches,

^ For copies of the pbotographs of the entire corals from which the iihis-

trations on Plates V. & VI. have been taken, I am greatlj' indebted to the

kindness of the Eev. Padre Ernesto Schmitz, the founder of the Seminario

Museum, Funchal, and for many j'ears its indefatigable curator.
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and the spread of the branches is nearly the same. The ramifi-

cation is so dense that the coral resembles the thickly-leafed

branch of a tree. In several places one layer of branches stands

in front of another layer, but in both cases the polype-cells are on

the anterior faces of the branches. The longer axis of the broken

end of the stem measures 17 millim. There are three main

branches, one of which has been broken oif short, and this gives

the coral a lopsided appearance. Here and there the main

branches widen out in an irregular manner. This may probably

be owing to the fact that boring animals have excavated the axis

at these places, for in the lower part of the stem such excavations

are seen where the spiculiferous coanenchyma has been removed.

Upon the specimen were seated some interesting zoophytes that

rarely occur at Madeira—(1) a branched Alcyonarian (probably

Suheria sp.), 100 millim. high with a spread of 80
; (2) four fine

specimens of a Desmophyllum
; (3) an example of the rare Stenella

imhricata (J. Y. J.), 50 millim. high, with three or four branches.

3. Pletjkocoeallium johnsoni (Gray). (Plates VI. & VII.

figs. 2 & 5.)

Since this species was shortly described by Dr. Gray as a member
of the genus Corallmm (P. Z S. 1860, p. 127) from a specimen

sent by me to the British Museum, larger and more perfect

examples have occurred which supply materials for a completer

account of it. In an Additional Note on this coral (P. Z. S.

1867, p. 125) Dr. Gray proposed two new genera, PUurocorallium

and Hemicorallium, assigning the present species to the latter.

Later naturalists, not being able to find grounds for two genera,

have abandoned one of them and placed the then single species of

Hemicorallium under Pleurocorallium, as the definition of this

genus in the Note cited preceded that of the other one. (See

Stuart O. Ridley's valuable paper on the arrangement of the

Coralliidee, P. Z. S. 1882, p. 222.)

When fully grown, the coral is much and very irregularly

branched with an open system of ramification, the flexuous

branches extending essentially in one plane, rarely meeting and
uniting. Base spreading widely and thinly over the object to

which it is attached. Axis compact, stony, white, the surface

striated longitudinally ; its transverse section elliptical. Cortex

(coenenchyma) cream-coloured, frequently pitted ; at the inner

surface a ring of ducts (coenosarcal canals) surrounds the axis.

Polype-cells prominent, sessile, wart-like, sunheDiispherical, about

2 millim. high and 2*5 in diameter ; irregularly scattered on the

anterior face of the branches from 1 to 5 millim. apart, some-

times in contact, especially at the tips of the branches, which are

knobbed with them. The summits have a cycle of eight short

lobes, which in the dry state curve over the orifice. The polype

has an orange or yellow colour.

Only three forms of spicula have been detected in the cortex

and polype-cells :—(1) the double carafe-shaped spicule with two
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necks, already described as being found in both the preceding

species
; (2) the short, stout, cylindrical spicule with two whorls of

four rays, the " octoradiate spiculi " of Eidley, also present in the

cortex of the two foregoing species, but here the latter is more
regular and symmetrical ; (3) a form bearing a general resemblance

to (1), but with the united bodies more elongate, and each member
pear-shaped or poke-like and smooth. This form is peculiar to

the present species. (See Plate VII. figs. 2 & 5.)

This species occurs very rarely, but it is met with rather more
frequently than any of the others. Only five specimens are known
to me, the largest of which, as well as the one first discovered,

were presented to the British Museum. The former of these has

a height of 210 millim. (8 in.) and a spread of 315 millim. (12 in.).

The sten), before it begins to throw off branches, has a thickness of

27 millim. Eortunately the base came up with the rest ; it is a

thin plate measuring 83 by 70 millim. There are four principal

branches, which are again divided and subdivided in an irregular

manner. At one part there are three overlapping layers of

branches and in another two overlapping layers, but no instance

of two branches meeting and uniting.

Another fine specimen in an excellent state of preservation was
secured by the Rev. Padre Schmitz for the Seminario Museum,
Funchal. It has the same height as the preceding but is not so

wide by 50 mm. The coral is curved from side to side, so that the
polype-bearing face is convex and the other face concave. The
base has been left behind, the stem having given way at a place

where it bad been much perforated by boring animals. The
section here measures 22 millim. by 18. There are five main
branches, the longer axes of which measure from 10 to 15 millim.

On the posterior side three secondary branches sti-ilie off from
main branches at angles wliich are more than right angles above
and consequently less below. The specimen is figured on Plate VI.
A third, much smaller specimen is in my possession. The under-

side of the spreading base, 55 millim. by 40, the longer axis being

nearly parallel with the plane of the branches, is flat with a smooth
surface, and bears impressions of three species of creeping bryozoa

that had settled upon the supporting body before the coral grew over

them. I have also one valve of the great sessile cirripede, Pachy-
lasma giyanteum (Phil.), measm'ing 36 millim. by 22, the exterior

of which is completely coated with the ccenenchyma of the coral,

and this has thrown up several polype-cells, but has not secreted a

stony basis. This shows that the polypes secrete the hard compact
axis simply as a suppoi't for the increasing colony.

In M. H. Filhol's work on the submarine explorations of the

'Talisman ' (1884), he says that at the Cape Verd Islands, " entre

500 et 600 metres nous avons rencontre une forme d'alcyonaire

extremement interessante au point de vue zoologique, appelee par

M, Marion Coralliopsis perieri. Elle rappelle beaucoup le Corallium

secundum de Dana vivant aux iles Fidji."' This may have been an
example of Pleurocorallium jo7insoni.
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Key to the four Tcnown species of Pleurocorallium.

I. Axis partly red, partly white, cortex scarlet.

secundum (Dana). " Sandwich Isl." ?

Var. elcdior Ridley. " Japan " ?

II. Axis wholly white, cortex yellow or cream-colour.

(1) Polype-cells yellow or cream-colour.

(«) Polype-cells subhemispherical ; only 3 forms of spicula.

joknsoni (Gray). Madeira.

(Jb) Polype-cells cylindrical ; more than 3 forms of spicula.

maderensc J. Y. J. Madeira.

(2) Polype-cells vermiHon tricolor J. Y. 3. Madeira.

Eefeeences,

Pleurocorallium tricolor.

1867. Geat, J. E. (Remicorallium johnsoni). " Additional Note

on Corullium joJmsoni." P. Z. S. 1867, p. 126, with a

woodcut.

1882. EiDLET, Stuaet O. " On the Arrangement o£ the Coral-

liidffi." P. Z. S. 1882, p. 226.

Pleurocorallium johnsoni.

1860. Geax, J. E. (Corallium). "Notices of some new Corals

from Madeira." P. Z. S. 1860, p. 394, Eadiata, pi. xviii.

Ann & Mag. Nat. Hist. ser. 6, vol. iii. p. 31 1.

1867. Gbat, J. E. (Bemicorallium). " Additional Note on Coral-

lium johnsoni." P. Z. S. 1867, p. 126.

1870. Geay, J. E. {Hemicorallium). Catalogue of Lithophytes or

Stony Corals in the British Museum, p. 24.

1882. EiDLET, Sttjaet O. {Pleurocorallium). " On the Arrange-

ment of the Goralliidfe, with Descriptions of new or rare

Species." P. Z. S. 1882, p. 221, pi. ix.

EXPLANATION OF THE PLATES.

Plate V.

Pleurocorallium maderense, p. 60, about | nat. size.—The object projecting at

the top of the fig. is the parasitic Alcyonarian, "probably a Suberia"
mentioned on p. 61. From a photograph.

Plate VI.

Fleurocorallium johnsoni, p. 61, about | nat. size. From a photograph.

Plate VII.

Fig. 1. Pleurocorallium maderense, p. 60, terminal branchlets with polype-cells.

X 2.

2. Pleurocorallium johnsoni, p. 61, a terminal branch with polype-cells. X 2.

3. Pleurocorallium tricolor, p. .58: a, b, c, spicula of the cortex; d, d', d",

spicula from the polype-cells. X 400.

4. Pleurocorallium maderense, p. 60 : a, h, c, spicula of the cortex ; d, d', d"

,

e, spicula from the polype-cells. X 400.

5. Pleurocoralliuhi johnsoni, p. 61, spicula of cortex and polype-cells: a,

spicule no. 3 ; hb, spicule no. 1 ; c, spicule no. 2, described on p. 62.

X400.



64 MR. E. N. BITXTON ON THE EUROPEAN BISOX. [Feb.

February 7tb, 1899.

Prof. G. B. Howes, LL.D., F.R.S., Vice-President.,

in the Cbair.

Tbe Secretary read the following report on the additions to the
Society's Menagerie during the month of January 1899 :

—

The registered additions to the Society's Menagerie during the
month of January were 71 in number. Of these 22 were acquired

by presentation, 26 by purchase, 2 in exchange, 6 were born in

the Gardens, and 15 were received on deposit. The total number
of departures during the same period, by death and removals,

was 96.

Amongst the additions attention may be called to the fine

young male of the Ai-gali Sheep (Ovis amnion) (Plate VIII.), re-

ceived on deposit on January 18th, believed to be the first example
of this species that has reached England. The Council hope to

be able to acquire this animal, if it continues to do well, for the

Society's collection. The animal at the present time stands about
29 inches high at the shoulders.

A communication was read from Mr. E. N. Buxton, F.Z.S.,

giving an account of a recent visit which he had made to the

Forest of Bielovege in Lithuania, in order to see the Bisons
(Bison europoius) in the Emperor of Russia's forest, where he was
successful in approaching near enough to a part of the herd to

obtain some photographs of these animals, which were exhibited to

the Meeting.

Mr. Buxton was hospitably received by Col. Kolokalzoff, who
is responsible for the forest, and by General Popoff, the Guardian
of the Emperor's palace by whom he was housed in the building

in which the Imperial guests are entertained. He described his

journey through the forest as follows :

—

" In the company of Mr. Neverli, the chief forester, I drove
through many miles of the forest on the following day. It

occupies a country which is almost dead flat, but is intersected by a

few sluggish streams. With the exception of the meadows which
border the latter, and a few clearances for cultivation round small

villages, there are no open spaces : consequently, although the

timber, which consists mainlj' of oak, elm, birch, spruce, and fir,

is very fine, the forest is tame and wanting in variety. This
monotony is enhanced by the unfortunate practice of removing all

windfalls, a most short-sighted policy, as I think, because nothing

so assists the warmth, shelter, and sense of security of a forest,

for wild animals, as fallen timber, through the branches of which
a tangle of wild growth quickly penetrates and forms a natural

screen. The artificial effect is further increased by an immense
extent of grass rides, which are cut in perfectly straight lines, at

right angles to one another, dividing the forest into squares of
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four kilometres for the couveuience of driving the game. There
are nearly four hundred lineal kilometres of these rides.

" Mr. Neverli estimates the herd of Bisons at the present time
at about seven hundred, and he puts the Elk, which frequent the
wettest parts, at the same number. The wild Boars, judging by
their frequent rootings, must be very numerous. Ked deer were not
formerly found in the forest, but have been introduced. I could
not find out that there was any satisfactory basis for Mr. Neverli's

calculation of the numbers of the herd of Bisons. Judging by
the number of tracks which I saw, I am inclined to be sceptical of

it. Every naturalist will be anxious to know whether the herd
is diminishing or not. Mr. Neverli is of opinion that the herd
was formerly more numerous, but such estimates may be based on
some calculation even less authoritative than those of the present
time.' The privilege of hunting in this forest was confined for

centuries to the Kings of Poland exclusively."

The following papers were read :

—

1. A Contribution to our Knowledge of the Cerebral Con-

volutions of the Gorilla. By Frank E. Beddard,
M.A., F.R.S.

[Eeceived February 7, 1899.]

Erom a valuable summary of the literature relating to the
Gorilla, contributed to ' Natural Science ' by Dr. Keith, it appears
that no more than twelve brains of this Anthropoid Ape have been
submitted to examination. Of these at least that of which some
account has been given in the ' Transactions ' of this Society by
Sir R. Owen was in so poor a state of preservation that not much
of value can be deduced from the data.

The most elaborate descriptions of the cerebral convolutions of

this anthropoid are those of v. Bischoff, Broca, and Chapman, all

based, however, on single examples. The specimen studied by
V. Bischoff had been previously described and figured (but not
explained) by Pansch, a reproduction of which figures, with some
comment thereon by Prof. Thane, appeared in vol. xv. of 'Natixre.'

Other references to Gorilla brains that have been studied will be
found in the list of literature with which I conclude the present
communication. Some doubt was thrown by v. Bischoff upon the
genuineness (as a Gorilla's brain) of the specimen described by
Broca ; Chapman, however, held that it was certainly a Gorilla's

brain, and I associate myself with him in this expression of
opinion. All (?) the Gorillas' brains existing in Germany at the
time—most, if not all, of which had been previously studied by
himself and by Pansch—-were brought together and subjected to a

' Herr E. Biichner (M6m. Acad. Imp. Sci. St. Petersb. (8) iii. no. 2) states

that the herd ia 1856 numbered nearly 1900, and expresses his opinion that the
diminution is caused by " breeding-io."

Proc. Zool. Soc—1899, No. V. 5
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renewed study by v. Bischoff in 1882. There were five brains, but
the paper dealing with them was by no means exbaustive, only
toLiching upon certain regions.

This being the state o£ our existing knowledge of the brain
oP the Grorilla, I have thought that it would not be a work of

supererogation to bring before the Society some notes upon five

Gorillas' brains which I have in my possession at the present
time. None of these brains have formed the basis of any
previous description, so that my contribution to the subject is so

far absolutely new. Furthermore, the extent to which the
Grorilla's brain has been adequately illustrated is very small : in

Brain of Gorilla belonging to Eoyal College of Surgeons. Dorsal view.

As. Simian flssm-e. CM. Calloso-marginal. S.f.s. Frontalis superior. S.f.m.
Frontalis medius. F.p.i. Part of frontalis superior. P.O. Parieto-occipital.

F.R. Fissure of Eolando. S.p.i. Prajcentralis inferior. Ip. Interparietal.
P.c.s. PrEBcentralis superior. S.f.i. Frontalis inferior.

consequence of this deficiency I have thought it advisable to have a
number of simple drawings prepared, which are, in my opinion,
much more useful than elaborately shaded, but imperfectly lettered,

lithographs. My object in this contribution is a very modest one
A little too much, perhaps, of elaborate description, comparison
and generalization is sometimes based upon inadequate material
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this is partly responsible for the enormous brain literature that

exists. I propose in the following pages to make my descriptions

as short as possible and to forbear from much comment and

comparison.

As regards the general shape of the brain, I have no remarks to

offer except as to the keel upon the ventral or orbital surface of

the frontal lobes. I am disposed to think the existence of this

keel is a normal feature of the Grorilla's brain as it is of that of

the Chimpanzee. In the two best-preserved brains at my disposal

it was very clearly marked. I laid some stress upon the difference

in this particular which the brain of " Sally " showed from that of

other Chimpanzees. I am now not at all convinced that a larger

series would bear out such a distinguishing character. I infer from

a remark of Dr. Benham's that the Orang's brain is also believed to

be without this keel. The keel was well marked in one of three

Orang brains in my possession.

The Sylvian fissure and island of Beil.—The most noteworthy

point that I observed in relation to these portions of the brain is

Pig. 2.

Brain of Gorilla belonging to Royal College of Surgeons. Lateral view.

I.E. Island of Eeil. S.f.o. Fronto-orbitalis.

Other letters as in fig. 1.

the occasional exposure of a portion of the island of Eeil. This

is seen in fig. 2, which represents one side of the brain belonging to

the Eoyal College of Surgeons. It was visible also on the other side
5*
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of this brain. It was visible also iu the Oxford brain to about the

same extent ; and equally clearly in one of the three other brains

at my disposal. The appearance of the island of Beil upon the

surface of the brain completely shut off by sulci from surrounding
regions would thus appear to be a fairlj^ common feature of the

Gorilla brain '.

As to the Chimpanzee, the same exposure of the island at a

lower level than the rest of the surface occurred in one of the two
brains which 1 examined. I simply record, as to the Chimpanzee,
my own observations without attempting any statistics.

In the brain which I have selected for figuring the exposed
island of Eeil was exceedingly conspicuous on account of the fact

that it is depressed below the surface of the brain and completely

surrounded by furrows. It is thus cut off from other gyri in

all of the three brains to which reference has just been made.
In two of the remaining brains which I have examined the

island of Eeil appeared at first sight to be not exposed upon the

surface of the brain. This appearance I believe to be delusive

and to be due to the fact that there is no anterior sulcus dividing

off the island from the gyri of the frontal lobe ; the level of the

island graduallj^ rises and it becomes continuous with a gyrus of

the frontal lobe.

Parieto-occijiital fissure.—The Gorilla's brain shows precisely

the same variability in the continuity of the fissure separating the
parietal and the occipital lobes that is exhibited by the Chimpanzee
and the Orang. The operculum, in fact, is not always equally deve-

loped. In only one of the five brains at my disposal—that belonging

to the University Museum at Oxford (fig. 3)—was the occipital

lobe cut off from the parietal by a complete fissure reaching the

mesial surface of the brain. The result is, of course, an appearance
which is very like tliat which is so characteristic of the common
Chimpanzee. The brain of " Sally," thei'efore, is so far more like

that of the Gorilla. In the four remaining Gorillas' brains there

is thus no apparent continuity between the parieto-occipital fissure

and the " Aff'enspalte " or Simian fissure. Between the two is a
" pli de passage."

We will commence with some account of the parieto-occipital

fissure itself in the four brains where the operculum is absent.

The simplest arrangement of this fissure agrees precisely with
what Benham has described and figured (15. fig. 21) as the simplest

arrangement observable in the Chimpanzee. It is a long fissure

showing for about half an inch on the dorsal aspect of the brain ;

on the mesial surface it runs forwards and is ultimatel}' parallel

to the calcarine. I only discovered this simplest state of affairs

in two separate half-brains. In the corresponding half to one of

these the fissure was the same, excepting for the addition of a

forward branch. In the half corresponding to the otiier of the

two brains just mentioned there was an apparent difference of

' Dr. y. Bischoff found it in all the brains that he examined.
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some importance. The Y-sliapecl fissure was visible on the mesial

surface, and between the fvrks of the Y ex-tended doiun for a short

distance from the upper surface of the brain a fissure. Tha
arrangement, in fact, is closely like that figured by Benham in

figs. 24 and 29 of his paper. I shall follow him in terming the

short middle fissure the lateral parieto-occipital and the Y-shaped

Kg. 3.

Braiu of Gorilla belonging to the University of Oxford. Dorsal view.

Op. Operculum. Other letters as in flg. 1.

fissure the mesial parieto-occipital. I have used the expression
" apparent difference " to distinguish this hemisphere from that

in which the sum tofal of the parieto-occipital fissures was
represented by one Y for a good reason. When the furrow of

that hemisphere is explored by pushing aside its margin a median
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lateral parieto-occipital comes into view lying between the two

forks of the Y.

In the third brain, as \dll be seen from the drawings exhibited,

the arrangement is practically the same ; and one side of the brain

belonging to the College of Surgeons (fig. 4) offered no differences.

The other side of that brain is not so easy of explanation. It

seems, however, to be, like the simplest case, comphcated by an

additional branch running towards the calcarine.

Fio;. 4.

Brain of Gorilla belonging to Royal College of Surgeons. Vertical section.

Ca. Calcarine fissure. M.p.o. Mesial parieto-occipital.

CM. Calloso-marginal.

The Simian fissure.—The Simian fissure, or " Affenspalte "as it

is so constantly termed even by English writers, is only hidden by
an operculum in one of the five brains at my disposal—that

belonging to the Oxford University Museum. In the other brains

it is traceable throughout its « hole course upon the surface of the

brain. This course is roughly obliquely transverse, the fissure

bending backwards towards the middle line. It is joined by the

intra- parietal fissure at about the middle of its extent. An excep-

tional state of affairs is seen in the brain represented in fig. 5.

Here the fissure on both sides takes a bend forward and reaches

the mesial surface, becoming continuous with a portion of the

parieto-occipital.

Fissure of Rolando.—Some stress has been laid upon the position

of this fissure as marking the posterior boundary of the frontal

lobes and as thus determining their relative size. Cunningham
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shows from his tables that the position of this jBssure in the

Chimpaazee and the Orang is a httle further behind the middle of

the cerebrum than is the case with Man, but that the human
foetus roughly corresponds in these measurements with the adult

anthropoid. On the other hand, Beuham finds that the fissure of

Eolaudo in the Chimpanzee " Sally" is in front of the middle line.

It cannot be said, therefore, that the greater length of the frontal

lobe is a character of the Anthropoid Apes as contrasted with

Man.
FiS- o.

Brain of Gorilla.

Letters as in fig. 1.

One cannot be convinced in spirit-preserved brains that the shrink-

age has been uniform. It is doubtful, therefore, how far accurate

measurements are of use. But I may observe that in the best-

preserved brain at my disposal (fig. 6, p. 72), and in another not

quite so good, this fissure was at its posterior end (on the right side
;

on the left the fissure was a little longer) exactly in the middle of
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the antero-posterior diameter of the hemisphere. In the Oxford
brain it was most patent, Avithout an_y measurements at all, that the

fissure was much in front of the middle line. Tape measurement
gave the total length of a hemisphere as 5g inches and 2| the length

of the pre-Eolandic portion. This seems too great a difference

to be accounted for bj defective preservation resulting in unequal
contraction. After t\\o such divergent observations it seems to be
difficult to deduce any conclusions Mhich bear upon the relative

sizes of the two lobes in question. There is evidently much
variation.

Fig. 6.

Braiu of Gorilla.

Letters as iu fig. 1.

This fissure varies too in its length, sometimes cutting the

mesial surface of the brain superiorly and reaching the Sylvian

fissure below ; it is not always so long.

In only one of the five brains at my disposal (fig. 7) did the
Eolandic sulcus actually cut the mai-gin of the braiu and disappear

from view when the brain was examined froai above; this, more-
over, was only on the right side. In the other brains were exhibited
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various degrees of nearness to tbis extreme. In two brains, though

this fissure was visible in its entirely from above, it did just turn

over the border so as to be visible from the mesial side.

It is equally rare for the fissure to reach the Sylvian fissure. In

only two half-brains (the right in oue case and the left in the

other) did this occur.

Kg. 7.

Brain of Gorilla. Dorsal view.

Letters as in fig. 1.

Calcarine fissure.—The extreme difficulty of laying down any

laws as to the course of particular fissures from the examination of

only a small number of examples is well illustrated by the condition

of this fissure in the Anthropoid Apes.

Prof. Cunningham arrived at the conclusion that the junction

of this fissure with the parieto-occipital to form a Y-shaped

figure was distinctive of Man as opposed to the Anthropoid Apes.
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But later Dr. Benham found this precise arrangemeut iu the brain of

Anihropopithecus calvus and in another Chimpanzee. Whether the

GoriUa's brain shows the same variability or not I am unable to

state ; but at an}' rate there was no such junction in three of the
brains which I examined. On the other hand, in the brain of a

common Chimpanzee this junction was obvious on both sides.

Calhso-marijinaljissare.—This is long and deeply engraved upon
the brain-surface. It follows the margin of the corpus callosum

and bends down anteriorly with it. Posteriorly it ends with the

corpus callosum. So far there is no difference from the Chimpanzee.
A number of branches arise from the upper margin of the

fissure and run at riglit angles to it towards the upper margin of

the brain. Two or three of these actually bend over and appear
right and left upon the upper surface of the hemispheres. So far

as concerns the parietal lobe, only one of these fissures is absolutely

constant ; it is to be found in all my five brains. The fissure iu

question cuts the surface of the brain just behind the fissure of

Eolando. Exactly the same statement may be made with regard

to the Chimpanzee brain. But there is this difference between
the two Anthropoid Apes, that whereas in the Gorilla the calloso-

marginal sulcus is continued back behind the point of origin of the

transverse fissure just referred to, this is at least not always the

case with the Chimpanzee. In two brains of the latter animal
which I have before me the calloso-margiual fissure ends in this

superficial fissure.

Intra-parietal Jissuve.—In the Gorilla, as in the Chimpanzee,
this is sometimes a continuous and T-shaped fissure. The hori-

zontal pai't of the T runs roughly— iu some cases, indeed, more
accurately—parallel to the fissure of Eolando. The stem of the T
joins the Simian fissure behind.

Dr. Cunningham divides this complex fissure in the human
brain into four separate ones, since in the foetal brain they are not
confluent. In the Gorilla that portion of the system which
Cunningham terms " sulcus postcentralis superior," and which lies

most mesially of the various component parts, is sometimes
separate from the rest. This was the case with the right half of

the brain belonging to the College of Surgeons (fig. 1), in which,

moreover, the fuiTow in question was prolonged anteriorly to reach
the fissure of Rolando. The same arrangement was observed in

the same hemisphere of a second brain (^fig. 5) and in the left

hemisphere of a third (fig. 7), save that in neither of these was
there a junction with the fissure of Eolando. In two other brains

these various sections were confluent.

There is thus in the Gorilla precisely the same variability in

respect of these fissures that occurs in the Chimpanzee. It is no
more the " usual condition " in the Gorilla than it is in the
Chimpanzee for the sulcus postcentralis superior to be confluent

with the rest of this system of fissures.

Sulci of the frontal lobe.—It may be convenient to describe these

furrows in some elaboration in a given brain and then to describe



1899.] BEAIlSr OF THE GORILLA, 75

the divergences from this artificially created normal. Por this

purpose I shall select the brain belonging to the Eoyal College of

Surgeons.

On the left side of this brain (fig. 1) there is a short prce-

centrcdis superior roughly parallel to the fissure of Eolando. From
it extends forwards the sulcus frontalis superior, divided into two

by a break and apparently ending anteriorly in a fork ; but a short

furrow belonging to this system arises between the extremities of

the fork and extends forward for a short distance. Again, parallel

with the fissure of Eolando, but below the sulcus pracentnilis

superior, is the sulcus prwcentralis inferior. Of this furrow the

ramus Jioi izontalis is very oblique and communicates with the

fissure of Eolando. Prom the mesial extremity of the ramus
horizoutalis arises the very short sulcus frontalis meclius.

From about the middle of the praecentralis inferior arises the

sulcus frontalis inferior, -which is quite as extensive a furrow as the

frontalis inferior. It is roughly parallel to it. The first portion

of the furrow forks exactly as does the frontalis superior, and again

in the same way the distal part of the furrow arises between the

fork. The sulcus fronto-orlitalis is continuous with the Sylvian

fissure below, and bounds the anterior side of the (here exposed)

island of Eeil. In front of this is the Y-shaped sulcus fronto-

marginalis ; the stem is perpendicular to the long axis of the

hemisphere ; finally the pre-Sylvian fissure completes the triangular

boundary of the island of Eeii.

The right half of this brain shows the following principal

differences :—The frontalis medius is much longer ; the ramus
horizontilis does not communicate with the fissure of Eolando.

The frontalis inferior does not communicate with the prcecentralis

inferior.

The prcecentralis sujyerior nowhere differs greatly from the

arrangement which obtains in the brain that has just been

described. It never is continuous with the praecentralis inferior as

is the case with a Chimpanzee's brain in my possession.

The frontalis sup>erior in other brains shows variations in the

degree and manner in which it is broken up into segments. Some-
times it is a continuous fissure ; this was the case with both sides

of one brain and with one side of another. In the right hemi-

sphere of a third brain the first part of this fissure became deflected

to the right and joined the prsecentralis inferior (fig. 6).

Prcecentralisinferior.—In three hemispheres (belonging to different

brains), in addition to the College of Surgeons' brain already

referred to, the ramus horizontalis cut the Eolandic fissure.

The sulcus frontalis medius is not a prominent feature of any of

the brains at my disposal. The smallness of its size in the

College of Surgeons' brain has been commented upon already ; it

is present and also small in only one hemisphere out of the four

remaining brains examined by me. In the rest I can find no

vestige of it. It might possibly be held that the furrow marked
F.p.i, in fig. 6, is i-eally a portion of the medius. But I think that
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the brain illustrated in fig. 1 (p. 66) does away with this supposition,

since the fissure which evidently corresponds to F.jp.i. of fig. 6 is

clearly continuous with and a part of the sulcus frontalis superior.
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2. Note on the Presence of Supernumerary Bones occupying

the Place of Prefrontals iu the Skulls of certain

Mammals. By Robert O. Cunningham, M.D., D.Sc,

F.L.S., F.G.S., C.M.Z.S., Professor of Natural History,

Queen's College, Belfast.

[Receiyed November 21, 1898.]

About two years ago ^ I addressed a brief communication to the

Zoological Society on the occurrence of a pair of small bones in

the skull of a Lemur, occupying a corresponding position to the

prefrontals of a Eeptile. In that paper I referred to similar bones

having been previously recorded in the skull of a Hippopotamus.

1 Cf. P. Z. S. 1896, p. 996.
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Since then I have met with two instances of the same kind in the
skulls of Marsupials. The first of these I detected in the skull of

an apparently adult Maa-opus giganteiis in the Museum of the
Eoyal University of Ireland. In this case the bone was only
recognizable on the right side as a distinct ossification, while on
the left the suture between it and the lachrymal had disappeared.
The second instance I found in the skull of an adult AVombat
(PJiascolomys platyrhinus) in the Natural History Museum of

Queen's College, Belfast. Here the bone was well-developed on
both sides of the skull, and distinctly separated by suture from
the frontal, nasal, maxilla, and lachrymal. It is worthy of note
that, in his memoir on the 'Modifications of the Skeleton in the
Species of Phascohmys,' the late Sir Eichard Owen does not seem
to have recognized this pair of bones, notwithstanding that they
are clearly displayed in more than one beautiful figure of the skull

by his artist, Mr. Smit.

The occurrence of such bones in Mammals so far removed from
one another as a Lemur, a Hippopotamus, and two Marsupials
suggests the probability of their being less uncommon in the

mammalian skull than would at first appear, and I have little

doubt that any naturalist who possesses the requisite time and
opportunities for conducting the research in a large osteological

museum would add to the list of such instances.

3. On the Species of the Genus Mus inhabiting St. Kilda.

By Gr. E. H. Barrett-Hamilton, F.Z.S.

[Eeceived December 5, 1898.]

(Hate IX.)

The existence of any wild species of Mouse on the isolated rock
of St. Kilda is an occurrence so apparently unUkely, that when
in 1895 a specimen of a 3fus sylvaticus-]ike species was found
amongst some examples of Mus musculus sent thence to the British
Museum in spirit, it was received with an amount of surprise
certainly equal to the importance of the discovery. The specimen,
a young male, had been obtained and was presented to the Museum
by Mr. J. Steele Elliott \ It was a very remarkable one, and bore
unmistakable evidence of having come from an out of the way part
of the world. Its characteristics were a larger foot and a smaller
ear than the corresponding organs of typical Mus sylvaticus, while,
what was no less noticeable, the very characteristic snow-white
colour of the belly of our common Eield-Mouse was in this indi-
vidual replaced by a uniform rufous hue shading imperceptibly

' Mr. Steele Elliott appears to have been the first person to collect specimens
of the Mice of St. Kilda. The occurrence there of mice of some sort was, however,
known previously to the outer world, and Seton states that " A cat is to be seen
in almost every cottage, the mouse being the only wild animal on the island,
and rats are still unknown " (' St. Kilda, Past and Present,' 1878, p. 132).
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through the flanks to the peppery reddish-brown of the upper
surface.

All these peculiarities seemed to clearly point to a new species

or subspecies of Mouse ; but the aTiimal having been in spirit", its

colour was regarded as unsatisfactory, and the unusual proportions

of its ears and tail were ascribed to individual variation. And so

the specimen was put on one side in the hope that in due time

further examples might be procured.

Early in the spring of the present year I happened to come
across the specimen, and, being greatly struck by its remarkable
appearance, I at once endeavoured to procure some more of these

St. Ivilda Mice, with the result that my friend Mr. Henry Evans,

during the course of a yachting cruise among the Scotch Islands,

put in at St, Kilda and landed some traps for me ou the island.

Thanks to Mr. Evans, I have now before me, in addition to

Mr. Steele Elliott's specimen, a fine adult pair, male and female,

as well as a young female, of the St. Kilda Mouse, all sent down
in spirit.

The dimensions, in millimetres, of these St. Kilda Mice are as

follows :

—

Head Hind
and body. Tail. foot. Ear.

J (skin : J. Steele Elliott. 1894
; 1 01 or ok

Brit. Mu8. Coll. no. 94.7.16.1) J °^ ""^ -^ ~

5 (spirit: ditto; ditto) 110 94 24 15

5 ( „ juv.: ditto; ditto) ... 82 77 24-5 15-5

They are thus remarkably large mice for typical Mas sylvaticus,

and the adults equal in size the largest measurements of the form
known as Mus flavicollis Melch. The skull of the adult male is as

large an example as 1 have ever seen, reaching a total length of

29 mm.
The following list of total lengths of the skulls of various

sylvaticusAike forms will illustrate this point :

—

mm.
M. fiavkolUs,^ 6 29 Suffolk.

c? 28 (W. 264) Hereford.

c? 27 (W. 137)

? 28 (A. 28)
28 (W. 75)

M. hebridensis, c? (type) .

.

27
M. sylmticns (old) 26 (W. 10)

„ (in general) . . 26 to 27.

In form and proportions these mice resemble Mus hebridensis,

' The majority of these specimens have been placed at my disposal by my
friend Mr. de Wiuton, and the numbers appended are those affixed to them in

his collection.
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the form of M. st/lvaficus described by my friend Mr. W. E. de

Winton^ from the Isle of Lewis, Outer Hebrides. The adult

female from St. Kilda (which is in spirit) may possibly not be so

stout in foot nor so small in ear as the Hebridean Mice, but the

two forms are very close to each other, and there can be no doubt

that the St. Kilda Mice belong to the Hebridean type, although

their rufous belly has carried them a little further along the same

line of development in which Mus hebridensis deviates from

typical sylvaticus. In this respect I find that the most rufous

skin of all is the first one collected by Mr. J. Steele Elliott. In

it there is no perceptible line of demarcation between the colours

of the upper and under surfaces, the transition from the one to

the other being, as stated above, quite gradual. As regards

the specimens obtained for me by Mr. Evans, the colour of the

belly of the adult female, which is in spirit, agrees with that of

Mr. Steele ElUott's specimen ; but in the male, which has been made
into a skin, the belly is slightly hghter, the median broad buff

belly-line of Mus hebridensis is more evident, and there is a just

perceptible line of demarcation between the colours of the two

surfaces. The colour of the upper surface of the body of all the

specimens is also, as in Mus hebridensis, more evenly distributed

than in typical sylvaticus, there being less tendency to the develop-

ment of a dark dorsal line.

It is exceedingly interesting to find this graduating series, and

to have the gap between Mus sylvaticus and the St. Kilda Mouse
partially bridged over by the occurrence of Mus hebridensis on the

intervening islands.

This slight variation of the St. Kilda specimens in regard to the

colour of the belly, the white colour of which is so extremely

constant in and characteristic of Mus sylvaticus, is worthy of note,

being exactly what we should expect to find in a comparatively new
species which has not yet finally settled down into its new groove

of development. We thus find that while in the colour of the

belly some of the St. Kilda Mice may vary in the direction of

Mus hebridensis, it is in this very respect that the latter form may
vary in the direction of Mus sylvaticus. Indeed, in this regard

Mus hebridensis is very variable, and I have examined some Isle of

Lewis specimens, especially those from the eastern coast, which

come very close to Mus sylvaticus in the colour of the underside.

In addition to the above mice, Mr. Evans also procured for me
five specimens of the House-Mouse of St, Kilda, of which the

Museum already possessed five specimens collected on previous

occasions and now preserved in spirit. These mice are, if possible,

of even greater interest than the Mus sylvaticus-Mke species, since

they are characterized by the possession of a buff-coloured

underside clearly marked off from the colour of the upperside by

a distinct line of demarcation, and are thus very different from

the ordinary almost uniformly smoky-brown-coloured House-Mice

1 Zool. 1895, p. 369.
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with which everyone is familiar. The upper surface is not of

the typical smoky musculus tint, but of a sepia-broun with a

grizzled appearance, due to many of the hairs being tipped with

rufous. The lower parts of the hairs are exactly of the same shade

as in Mils sylvaticus, for a dark specimen of which, at a casual

glance from above, the animal miglit almost be mistaken. All

these mice—even the very young ones—agree in presenting

similar characters, and altogetlier are quite the most distinct local

form of Mus musculus which I have ever examined.

In form and proportions these mice are well-developed large

House-Mice, only dilfering in this respect from ordinary mice in

being above the average size. The dimensions of the series which
I have been able to examine are as follows (in millimetres) :

—

Head Hind
and body. Tail. foot. Ear.

^^i1^rS;Io.?S} '' '' '' ''
I

2 (spirit) „ „ 88 81 15 12 I. i898.

2 „ „ „ 78 79 15 12-5
j

2 , 87 84 16-5 13 )

r Brit. Mus. Coll. nos. 94. 7. 16.

2 (spirit), suckling 83 78 18 13
J

:> & 3, presented by Mr.

Q „ „ 85 85 17-5 13 J- Steele Elliott through

[ Mr. J. E. Harting.

f Brit. Mus. Coll. no. 96.8.6.1,

cJ (juv.) (spirit) 75 65 16 10 ] presented by the Kelviu-

[
grove Museum.

$ (spirit), very young ... 52 52 14 10 1898.

f Brit. Mus. Coll. nos. 94. 7. 16.— .. .. ••• 65 67 15 ^"^
J

2 & 3 (duplicate), presented

— „ „ ... 53 60 16 10-5
I

by Mr. J. Steele Elliott

[ through Mr. J. E. Harting

The arrangement of the mammae is as in 3Ius musculus, there

being 10 pairs in all, of which three are pectoral and two inguinal.

The skulls and dentition of these mice are in general appear-

ance and size very musculus-W&e in character, but the triangular

narrowing of the internal opening for the nostrils is even more
strongly marked than in ordinary specimens of Mus musculus.

All the St. Kilda skulls possess this peculiar narrowed palate, a
character which I can only find in one out of over fifty specimens

of Mus musculus-like Mice in the British Museum collection, and
that one is a specimen of the subspecies Mus musculus jalapce

Allen and Chapman, from Mexico. The greatest lengths of four

skidls from St. Kilda are 22, 22-5, 23, and 23 millimetres.

It is obvious that, according to the custom of modern naturalists,

these two forms of Mice need new names, which I therefore propose

to give, leaving the question as to the exact status of the two new
forms to be decided when we are in possession of a fuller know-
ledge of the other species or subspecies of Mice of the musculus- or

sijlvaiicus-Mke groups. As to the desirability of bestowing names
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on the two Mice from St. Kilda I Ctan have no doubt whatever;
but as to whether they are fit subjects for a binomial or for a

trinomial treatment I am less certain, until I have had time to

study the muscuhis- or sylvaiicus-like Mice of the whole Palse-

arctic Region. For many reasons it would seem convenient to

apply the trinomial system to all forms which can be clearly shown
to be local developments of any other form. By such a method a

clue is given to the relationships of the various local forms—

a

matter of no small importance to the student of a large and
diflScult genus like that of Mus.
On the other hand, we have in the present instance two forms

which, although obviously coming within the above definition, are

perfectly isolated, and do not, so far as we know, intergrade with
the parent form. Regarded from this point of view, they have as

much claim to be accorded full specific rank as any other island,

species, and the latter is, perhaps, the most satisfactory method
whereby to deal with them.

The following are the names which I propose :

—

Mus HiETENSis, sp. nov. (Plate IX. fig. 1.)

Closely allied to 3fiis hehridensis, from which, how-ever, it differs

in its slightly larger size, as stated above, and also in the greater

amount of buff or yellowish-brown coloration on the underside.

Like Mus Tiebridcnsis, it differs from typical sylvaticus in the more
uniform coloration of the upper surface ot the body, in the

absence of the clearly defined white underside, and in the longer

feet and smaller tars.

The skull is similar to that of Mus hebfidensis, but appears to

be larger, equalling in size that of the largest specimen of Mus
Jlavicollis.

The type is No. 94.7.16.1 (British Museum coll.), the young
male first collected by Mr. J. Steele Elliott.

Mus MUEALis, sp. nov. (Plate IX. fig. 2.)

In shape and proportions allied to Mus musctdus, but more
robust and larger in size. In general colour of the upper surface

resembles a dark specimen of Mus sylvaticus typicus, the base of

the hairs being of the same colour as in that species, but having

the extremities of the majority of a sepia-brown colour ; mixed
among these are a certain proportion of rufous-tipped hairs,

which give the animal a grizzled appearance. The colour of the

under surface is very remarkable, being buff, clearly separated by
a well-marked line of demarcation from the colour of the ujjper

surface of the body.

The skull, as compared with that of typical Mus musculus, is

remarkable for the greatly exaggerated narrowness of the posterior

opening of the nostrils.

The type is No. 534 of my own collection : it is an adult female

procured for me in 1898 by Mr. Henry Evans.

Pboc. Zool. Soc—1899, No. VI. 6
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The interest pertaining to these two Mice, whicli undoubtedly
represent local developments of Mus sylvatieus and Mas muscuJios,

will be better appreciated if I briefly discuss the variations to which
these two species are subject in other localities.

I assume, however, from the outset that in neither case am I

dealing with an animal which may have been recently introduced

to the island. The great amount of variation from the type of a

species w^hich varies so little as 3[us sylvaticus, as shown in the

one case, and the evolution of a perfectly uniform and distinct

type of coloration in one so variable as Mas muscitlus in the

other, are both characters which would seem to have taken no
inconsiderable time for their development. So that even if, as is

probable, the presence of a 3Ius musculus-hke species of Mouse on
yt. Kilda be due originally to a case of introduction, such an
introduction could not have taiien place at a very recent period

in the history of the island, which is known to have been in-

habited for at least sevei-al centuries.

The distribution of Mus si/lvaticus is almost coterminous with
the limits of the Palaearctic Kegion, the species only just reaching

the confines of the Oriental Kegion " in Grilgit, where it is common
from 5000 to 10,000 feet elevation " (Blanford, Faun. Brit. Ind.,

Mamm. p. 416). In the former region it is probably as widely

spread as any other mammal, as it seems to be very regardless of

the influence of temperature, and is found far up the slopes of the
mountains. It is equally at home in all the countries (except

probably the Arctic tundras and the great sandy deserts) from the
eastern coast-line of China to the Atlantic. It has reached
Morocco, Algeria, and Palestine, and has found its way to most
of the Islands, such as those of the Mediterranean, the Channel
Islands, Great Britain, Ireland, the Scotch Islands, the Shetlands ^,

and even Iceland, where the local form (Mus islandicus Thien.)
is said to be the onlj' indigenous species of mammal.

Its presence in such isolated, yet widely-separated, islands as

Iceland and Corsica seems to mark it as a species which has for

long maintained a wide area of distribution, and which had already

occupied the greater part of its present x-ange before these and the

other islands where it is now found were finally separated from
the continent as such, but still formed a part of the continuous
Paljearctic land-area. And of its antiquity we have sufficient

proof, for its bones have been found in numerous caves on the
Continent and in the English Forest-bed (see E. T. Xewton,
Quart. Journ. Geol. Soc. vol. 1. pt. 2, no. 198 (May 1st, 1894),

p. 195), and we have no trace of its ancestry, the Pleistocene

species, Mus orthodon Hensel and ahhotti E. T. Newton, being at

least as specialized as itself.

Not only is Mus sylvaticus of exceedingly wide distribution, but

' A set of four from Dunrossness, for which I am indebted to Mr. Henderson,
has recently reached nie ; I am unable to separate them from Mus sylvaticus

of Western Europe and Great Britain, and the same remark applies to some
specimens collected for me by Mr. \^^ Eagle Clarke on Alderney.
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throughout the immeuse area where it is found it remains remark-

ably constant to a single well-marked type. Throughout the

Palaearctic Eegion it is distinguishable at a glance from every

other Mouse with which it might possibly be confounded by the

pattern of its teeth, its long foot, large ears, and pure white belly,

separated from the rufous colour of the upperside by a strong and

clearly-marked line of demarcation. It is true that these peculi-

arities show a slight tendency to local variation, so that two or

three local forms of Mus sijlvaticus may be recognized ; but the

variation is so slight that it takes a specialist to distinguish 2Tus

chevrieri M.-Edw., of Tibet and China, from Mus arianus Blanf.,

of Persia and Afghanistan, or iliw.s sylvaticus Linn., of Em'ope.

"Within the confines of Europe the animal seems to hold quite

firmly to one particular type, so that I am unable to distinguish

specimens obtained in Corsica from those of Ireland or France.

Mus sylvaticus is, then, obviously a species which in its long-

standing and successful struggle for existence has attained to a

height of specialization from which it has either very little power

of variation, or else w-hich is such as to fulfil all the needs of the

species in almost any conditions with which it may be brought

into contact. It is a species which further and even minute study

may find unprofitable, or even impossible, to split into local sub-

species. Not that I wish to imply that local variations are absent

or even rare in Mus sylvaticus : they are by no means so, but their

presence is infinitely less abundant or conspicuous than is the case

with other and perhaps equally wide-spread mammals.
It is also extremely interesting to find that the representatives

of Mus sylvaticus in the Hebrides and St. Kilda show as much
divergence from the type as examples from any other locality with

which we are acquainted, and it is an evident sign of the antiquity

of the animal at St. Kilda, and a seemingly irrefutable argument

against any theory of its introduction into the island—-apart from

the fact that its presence in the Channel Islands, in Iceland,

Norway and Sweden, the Shetlands, Ireland, and the Inner and

Outer Hebrides marks it out as the species pr«- excellence of all

others in the Palaearctic Eegion which we should most expect to

find in sucli aii out-of-the-way island. And to judge by its large size

and robust form, it has had no difficulty in maintaining its existence

on St. Kilda.

I therefore think that we have a good deal of eA'idence to support us

in supposing that Mus hirtensis is indigenous to St. Kilda, and indeed

the very position of this rock, facing as it does the Western Hebrides

and with a channel of no very great depth between it and them,

throws no difficulty in the way of the hypothesis that the con-

tinuous land-area which enabled Mas sylvaticus to reach the Shet-

lands, Scotland, the Hebrides, and Ireland, should have included

also St. Kilda in its surface, a state of things which might be pro-

duced by an elevation of about 60 fathoms only.

That such a land-connection must have been of geologically

quite recent date is a matter of no difficulty for a zoologist,
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since the whole of our British Mammalian fauna is so similar to

that of tlie Continent that it is inconceivable (unless all the

species are introductions) that it can have existed in our islands

for any, geologically speaking, long period of time. Even the

most plastic of British Mammals, such as the Squirrel \ have only

advanced a comparatively short distance on the road of differen-

tiation ; and as regards Birds there is a precisely similar story to

be told, there being only one really well-differeutiated peculiar

British species, the Bed Grouse, Lagopus scoticus (Lath.). In
fact, one of the strongest arguments against my friend ^ Dr. R. F.

Scharff's brilliant theories as to the antiquity of the Irish fauna
(which is presumably older than that of Great Britain) is that,

were it so old as he would make it, we should expect to find not

only peculiar species but even peculiar genei'a among the mammals
of Ireland, whereas a most careful study has hitherto only suiRced to

distinguish one certainly peculiar species, the Irish Stoat, Putorius

hibernicus Thorn. & H.-B., and that bears in itself very clear

evidence of its recent origin. Another species or subspecies, the

Irish Hare, Lepus hihemicus Bell, seems also to be distinguishable,

but it is not nearly so distinct as the Stoat. Among Birds,

Reptiles, and Amphibians naturalists have hitherto failed to find

any peculiar local forms, although it is evident that the Grouse of

"Western Great Britain and of Ireland is folio ning the same route

as the Irish Stoat and Hare.

Can there, then, be any great difficulty in supposiug that Mus
hirtensis is indigenous to St. Kilda, and that it reached the island

at a comparatively recent geological period, when a land-surface

existed connecting the Shetlauds, Orkneys, Scotland, the Hebrides,

St. Kilda, and Ireland, and that this connection must have been
so recent geologically that few of our native mammals have had
time to develop into species or even subspecies distinct from
those of the Continent of Europe '? That the Mouse of St. Kilda
should be the one in which variation has proceeded farther

than in other localities is quite in accordance with the isolated

situation of and confined space on the rock, together with its

full exposure to the Atlantic winds ; and we have an apparently

parallel instance in the case of the Wren of the island. Troglodytes

jiirtensis Seebohm, and perhaps also in the possible existence of a

race of small dark-coloured Eield-Mice ^ in the West of Ireland.

To assert that the Mouse of Iceland has reached that island

along a formerly continuous land-area would be a ^ery different

matter, since not only is there a deep channel between the Faroes

and Iceland, and even between the former islands and the Shetlands,

but if we consider that Mus islandicus is native to Iceland, then

we should expect to fiud a similar or representative species in the

Faroes, and of that we have as yet no record.

Yet that there has never been such a land-connection « ill not,

^ Soiurus Icucoiirus Kerr.
2 See Proc. E. I. Acad., July 1897, p. 427.
3 See Jenjns, Ann. & Mag. Nat. Hist. vol. vii. p. 268 (1841).



1899.] THE MICE or ST. KILDA. 85

I suppose, be contended by anybody, so that the question iu reality

resolves itself into one dealing with the time at which such a

connection existed, and whether it has been sufficiently recent to

allow of a passage aloug it of such a presumably recent mammal as

a Mouse. Although we canuot expect to decide such questions

from a mammalian pomt of view alone, it is profitable to rememb r

that such " an old land extension connecting Greenland, Spitz-

bergen, and Scandinavia with iScotlaud and Ireland" is relied u])on

by the Editors of the recently published second edition of the
' Cybele Hibei'uica ' (Introduction, pp. li & lii) as the only reasonable

explanation of the presence in Ireland, and undoubtedly native

there, of three plants of Korth-American habitat, two of which
are unknown in Continental Europe ; nor would there seem to be
any better explanation forthcoming to account for our share in

Ireland of certain Invertebrates which are indistinguishable from
North-American forms ^

Similarly Mr. A. H. Keane ", although writing on a widely
different subject, regards the "submarine bank uhich stretches

from Scotland through the Faroes and Iceland to Greenland " as

representing " a vanished Continent of great age, which would
appear to have still formed dry land in late Tertiary times."

But the present paper deals not with the question of a submerged
Euro-xlmerit-an Continent, but with the Mice of St. Kilda, and I

must content invself with pointing out in conclusion that the recent

exploring expedition to Eockall ^, the most westerly rock-islet off

the European Continent, found that when trawling at a distance

of about 15 miles south of that rock, " the water shoaled to

80 fathoms, and there was brought up in the bag a most unexpected
assortment of shallow-water sbells, evidently long since dead.

Amongst these were several kinds of Pecten, Venus casina, V. fasci-

ata, Mytilus modiolus, &c." In the words of the Eev. W. S. Green,
"Hovi', under present conditions, such shells could be found living

anywhere on the bank \^as difficult to understand. It would seem
to afford the strongest confirmation to the theory that the time is

not so very loug distant when there was more land, with a shallow

coast-line, and possibly extensive sand-banks, where now the

pinnacle of Eockall is the only speck acting as a memorial stone

to what tradition has called the ' Sunken Land of Buss.' After

the shallow sand-banks had A'anished, these mollusks may have
accommodated themselves to a deeper sea than is usual for such

organisms to live in, and it may be that it is only now that the

conditions are becoming too severe for their further existence.

There is, of course, the possibility that these shells may have come
from the bottom of icebergs which had grounded in Greenland or

Spitzbergen bays, but I doubt if in times sufficiently recent such

bergs have visited the position occupied by Eockall, and therefore

the former theory seems the more probable.

1 See ' Irish Naturalist,' iv. jjp. 25, 122 ; vi. pp. 225, 257.
- ' Ethiiulogy,' 189(5, p. 2:;i.

^ See Trans. E. I. Acad. vol. xxsi. pt. 3, pp. 45-46 (1897).
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" The possibility of the shells having been brought as bait for

the lines of the fishing-boats visiting the bank is, I think, disposed
of by the mixed character of the deposit, some of the shells being
unsuitable for such a purpose. It would be interesting to trace

out the area occupied by these dead shells, and, possibly, to search

in a similar manner for the lost land of Hy Brassil on the Porcupine
Bank, but the time at our disposal only gave us the chance for one
dip into this deposit."'

Turning to Mas imisculus we have to deal with a very different

species, and I do not in this case attempt to prove that this animal
has reached St. Kilda without the help of man. That it must have
existed there for a considerable time, perhaps for hundreds of years,

is, however, as 1 hope to show, very probable. Well known and
w-idely spread in almost all regions where the habitations of man
afford it a refuge, it is impossible to state what is the native home
of the species. Xot only is the domestic form of Mus muscidus
ft-idely spread and readily susceptible of introduction into the
houses of its unwilling protector, man, but its variability- is as

remarkable as is the constancy to type of Mus sylvaticus. Still it

has never, I believe, been asserted that the species is anything but
an introduction into Western Europe and the British Islands.

Light or yellowish varieties of 2Ius mnsculus have from time to

time received names, such as M. hortidanus Nordmann, M. norcl-

manni Keys. & Blasius, 31. JIavescens Fisher, and J/. Jfaviventris

Lalaste ; the last two names preoccupied by other species of the

genus. In addition, however, to these almost domestic members
of the Mits-muscuhis group of Mice, we have in many parts o£

the world wild forms of Mice which, though differing to a

greater or less extent in their size, length of tail and colour, cannot
be distinguished from Mus muscidus in their skull and teeth.

Such Mice are M. hactrianus Blyth and M. gentUis Brants, which
are widely distributed in the deserts respectively of Asia and
N. Africa, and J/, wacjneri Eversm. { = M. pachycei-eos Blanford)

of Central Asia, the latter a true House-Mouse, often found
inhabiting houses, and differing in no cranial characters from Mus
muscidus proper.

Lastly we have a set of Mice also of varied colours, size of body,

and proportion of tail, but mostly characterized by the posses-

sion of a white belly, which are found in many of the regions

where typical Mus mnsculus occurs. Such are M. spretus Lataste,

of the Barbary States, and M. spicdegus Petenyi, of Hungary,
France, Portugal, and Western Europe. These mice may occur in

close proximity to the typical Mus muscidus, as was found by
Mr. Oldfield Thomas in Portugal and by myself in Morocco.
Among all these perplexing forms it is indeed difficult to assign

a proper place to M. mundis, and more so to hazard even a guess

as to the possible origiu of the domestic races of Mus mnsculus.

We know, however, that almost wherever there are deserts

there a bactrianus-like Mouse is found, so that M. hactrianus is

perhaps as widely distributed in deserts as is Mus musculus
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tyjyicv.s in houses. It seeins to me, therefore, probable that
both Mus hactrianus and Mus musculus are developments of some
original parent form to suit particular conditions, and we may
perhaps look for the latter to some Central Asian species like

M. ivagneri.

Some of the white-bellied forms which are found in a wild state

in Western Europe and in other countries where Mus musculus
tyjjicus occurs in houses may be cases of reversion from the latter,

which is no doubt almost certainly the origin of such races as are

found on islands, such as the Salvage Islands, where the Mice
must have been accidentally introduced. But it by no means
follows that this is the case with Mus spicilegits, the size and pro-

portions of which are so much finer than in true Mus museuhis and
the tail shorter. Mus spicilegus, indeed, might even be regarded as

a wild parent form of Mus musculus; hence it is not with it, but the

forms which are certainly reversions from true Mtis musculus, that

we must associate Mus muralis of St. Kilda, and it is interesting

to note that the similarly derived Mice of the Salvage Islands

resemble those of St. Kilda very closely in their robust form.

That a wild race of Mus musculus can be rapidly evolved from
Common House-Mice when living in a wild state has been recently

shown by my friend ^ Mr. H. Lyster Jameson, who has clearly

made out his case for the formation of an incipient species of

Mouse on the Xorth Bull, Dublin Bay, Ireland, a tract of sand-

hills about three miles in length and almost completely isolated

from the mainland.

It is known that this sand-bank has not been in existence for

more than about 100 years, so tliat the coloration described by
Mr. Jameson must have been evolved in at most a period of that

length.

Mr, Jameson lays great stress on the value of the change to

these mice as a protective feature, and so he has not, I think,

given sufficient emphasis to the fact that we have here a clear

instance of the development of an incipient subspecies of Mouse
with an exact period laid down in which the change occurred,

and we may faii-ly, I think, use Mr. Jameson's results in dealing

with other species or subspecies of Mice.

If we are to judge from the analogy of Mr. Jameson's mice,

we must conclude that the Mice of St. Kilda have inhabited that

island for a considerable time. Not only are they more distinct in

colour than any other local form of Mus inusculus with which I am
acquainted (and I have been through the whole of the specimens

in the British Museum Collection), but their line of development

seems to have become fixed, and is no longer, as in the case of

Mr. Jameson's mice, in a state of uncertain evolution. On the

North Bull sand-hills, indeed, Mr. Jameson found not only mice

which had progressed for a considerable distance along the path

of their new development, but also mice which showed every kind

^ Journ. Linn. Soc, Zool. vol. xxvi. pp. 465-473 :
" On a probable Case of

Protective Coloration in the House-Mouse {Mus miisculiis, Linn.)."



88 PEOr. -W. B. BENHAM ON THE [Feb. 7,

of gradation from those which had white bellies to those which
exhibited the characters of perfectly' typical Mus musailus.

I tliiuk. then, that we may safely conclude that Mus musculus is

of at least several hundred years' standing at St. Kilda.

There is one extremely interesting point which should not be
forgotten in connection with these tu o (St. Kilda Mice, nanielv the
fact that we have here a clear opportunity of studying the effect

on two distinct species of the same genus of isolation side by side

on the same island. Here we liave on a circumscribed area two
species in the course of evolution, the progress of which may be
easily studied from time to time. The species having now been
described, we may be able in 20 or 30 years' time, by comparing
specimens taken then and now, to estimate the amount of change
which they will in that time have undergone. It is interesting to

note, however, that so far the effect of isolation on the island is not
similar in the case of the two species, since apparently the Mouse
which must be supposed to have been the longer time at St. Ivilda

is the very one which has varied in a lesser degree than that which
we must regard as an introduction. For Mus hirtensis, which
appears to have been on St. Ivilda since that island was in con-

nection with the mainland, is certainly not much more different

from Mus sylvaticus than is Mus muralis from Mus musculus, yet
Mils muralis can only be an introduced species of at most a few
hundred years' standing. Kothing can give stronger emphasis to

the fact that diiferent species possess different powers of variability

and follow a different course of e\olution, so that it seems that we
cannot predict what will happen under certain circumstances to

one species from our experience of what has happened to another.

Every species, it would appear, has its own modes of evolution and
development, which are peculiar to it and to it alone.

EXPLANATION OF PLATE IX.

Fig. 1. 3fns hirtensis, p. 81.

Fig. 2. Mus muralis, p. 81.

4. Notes on the Internal Anatomy of Notornis. By W.
Blaxland Benham, D.Sc., M.A,, Professor of Biologj',

University of Otago, Dunedin^ New Zealand.

[Received December 7, 1898.]

Early in August of the present year, 1898, 1 had the opportunity
of examining the anatomy of that rare tiightless Rail, Notornis

mantelU, of which only three previous specimens had been obtained
during the last 50 years, so that it has been i-egarded by European
zoologists as probably extinct. Thus Gadow says, in Bronn's
' Thierreich '

:
" kiirzlich ausgestorbeu " (Systematic part, p. 1S2).

The previous specimens did not reach the hands of naturalists ia

a condition fit for examination, but this fourth one arrived in a



1899.] IJfTEEN'AL ANATOMY OF NOTOENIS. 89

perfectly fresh condition, and I at once proceeded to examine those

parts of the viscera which might have interest to the systematist.

As I am not an " ornithologist," and have but little experience in

the subject of avian anatomy, it may be that I have omitted to

note some special points of importance : for such omissions I must
apologize ; and as the viscera have been preserved, it may be
possible to rectify the omissions at some future time.

The bird was a young female, in which the ovary was very small,

none of the eggs being more than one-eighth of an inch in diameter.

This fact is of itself of some interest to naturalists, for the sex of

the previous specimens had not beea determined ; and the colora-

tion of this specimen is so similar to that of the skin in the Dresden
Museum that there can be no doubt but that it, too, was a female,

as also is one of the skins in the British Museum ; the other skin

appears from BuUer's account to be of brighter plumage, and is

presumed by him to be a male.

A full account of the colour of Notornis, as well as of the history

of the previous specimeus, will be found in Sir Walter Buller's

' History of the Birds of New Zealand ' ; and an account of the

history of this fourth specimen and the external appearance of this

fourth skin was read by me at the meeting of the Otago Institute

in September, and will be published in the ' Transactions of the

New Zealand Institute ' for the current year. In the present

paper I confine myself to facts of internal anatomy. The viscera

to which I directed my attention were : («) the alimentary tract,

(6) the tongue, (c) the larynx, (fZ) the syrinx. Of all these struc-

tures I have made careful measurements and drawings, some of

which accompany this paper.

(a) The Alimentary Tract.—The oesophagus and glandular stomach
present no feature of special interest ; the gizzard, of the type usual

in graminivorous birds, is of large size, measuring 3| inches by 2^
inches (the length of the entire bird from the tip of the beak to

the tip of the rectrices is 23 inches). The intestine is 48 inches

in length from the pylorus up to the cloaca.

The duodenum is | inch across, and this loop measures 5| inches.

The intestine is thrown into a few major folds, which are shown
in fig. 1 (p. 90). Unfortunately the mesentery had been slightly

injured by the taxidermist in removing the viscera, but I believe that

the figure is a true representation of the convolutions. I need not

describe them in detail, as the figure is sufficiently explicit, and
I leave ornithologists to determine the systematic value of the

arrangement of these coils, which appear to agree closely with

the scheme given by Mitchell for the Kails \

The remains of the vitelline duct {v) is g an inch in length, and
arises just 24 inches from the pylorus, that is halfway along the

length of the intestine.

The paired, caeca are of large size : they arise (c) about 6 inches

from the posterior end of the gut, and each measures 9 inches in

length. It is at first much narrower than the intestine, and this

' Mitchell, Proo. Zool. Soc. 1896, p. 49.
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proximal portion is slightly convoluted, but soon dilates to form a

wide thin-walled terminal sac.

Kg. 1.

A semidiagranimatic plan of the intestinal coils of Notoruis.

The loops are numbered : 1, the proximal limb, and 2, the dislal liuib of the

duodenum ; 7, the rectum ; c, origin of caicum ; ff,
entrance of duct from

gall-bladder ; I, duct from liver
; p, pancreatic ducts ; v, remains of

vitelline stalk.
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The gizzard and duodenum were filled with short pieces of sedge

( Carex) and Uncinia.

The liver-lobes present the usual inequality. The gall-bladder

is an oval sac, completely outside and free from the liver ; there

are the two usual ducts, one the " cystico-enteric," the other the
" hepato-enteric." The pancreas is provided with two ducts, one
from the dorsal lobe and the other from the ventral lobe, as we
may term those parts which lie on each side of the mesentery, as

the duodenum lies spread out in the normal way, though no doubt

right or left would be more appropriate.

The ventral lobe of the pancreas terminates anteriorly in a freely

projecting finger-like process.

Both the ducts arise at the hinder end of the pancreas, pass

directly across the mesentery, to open close to the two liver-ducts

into the distal limb of the intestine (fig. 1, I, g, p).

(b) The Tonc/ue (fig. 2).—The acute tip of the tongue is beset

with a series of short brown cylindrical horny spines (s), which

Fig. 2.

B

A. The tongue and neighbouring parts of the floor of the mouth of Notornis
(uat. size).

B, enlarged view of the postglottidean longitudinal rows of papillae.

a, epiglottis ; b, oblique postglottidean papillae ; c, transverse preglottidean
papillae

;
gl., glottis ; s, brown apical spines.

are largest at the tip, and decrease in length along the sides,

where they soon cease.

At the base of the tongue is a transverse, slightly curved ridge,

beset with a series of fourteen hard, conical, white papillae (c) or
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bluut spines, of irregular size, small and large, more or less

alternately arranged.

At each end of this transverse row of preglottidean spines the

ridge bends sharply downwards vertically, and then curves inwards
towards the middle line: it here carries a series of seven similar,

but larger, conical papillas, arranged one above the other, decreasing

in size veutrally and ultimately dying out.

The glottis (gl.) appears to be provided with a rudimentary
" epiglottis " (a) in the form of a small rounded nodule of cartila2;e.

Behind the glottis there is on each side a very obliquely placed

ridge, carrying a row of about a dozen small postglottidean papillae

(6), of which the mediad is the largest. Behind this large papilla is

a longitudinal series of postglottidean spines or papilla; of the same
character but longer and softer (see fig. 2, B), which are directed

backwards, each spine lying above the succeeding one. These are

in three rows, a median and two lateral rows. The median row
consists of five papillae ; the lateral rows are unsymmetrical, there

being on the right two couples and two single papillaj, on the left

five couples.

(c) The Larynx (fig. 3) is imperfectly ossified and suggests,

ris?. 3.

The skeleton of the larynx of Koiornis (enlarged).

,
ventral view ; B, side view ; C, dorsal view : a, the so-called " thyroid "; h, its

posterior incurved portion ; c, arytenoid ; c\ its mediad limb supporting
the margin of the glottis ; d, " cricoid." In C the details of the right side
are put in for the sake of synimeti-y ; as a matter of fact, I dissected only
the left side : the right arytenoid is represented as being cut short so as to
show more of the cricoid. The tracheal rings are only diagrammatically
indicated, their overlap being omitted. Cartilage is dotted.
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as does the ovary, tbe immaturity of the bird. The so-called

" thyroid" (which, according to Gadow, is the " cricoid " of recent

authorities) is a nearly flat, somewhat spoou-shaped, plate (a),

slightly couvex ventrally, espe.eially posteriorly ; it is feebly pointed

in front and truncated behind. The posterior half of its lateral

margin is slightly upcurved and forms a cartilaginous I'idge,

with which is articulated a second bony plate (6), which is

separated from (a) by a narrow cartilaginous area. The posterior

piece (6) belongs apparently to the " thyroid," with which it

becomes continuous, according to Tiedemann and Dumei-il,

in very old birds. The piece b curves sharply inwards dorsallj',

and articulates with the side of a small median bone (d), the " cri-

coid " (or " pro-cricoid " of Flirbringer) ; it is hexagonal in shape,

with the anterior side largest and a groove along the middle ; its

lateral edge articulates with the incurved margin of the plate b,

while its antero-lateral angle of each side supports the hinder end
of the " arytenoid " (c).

The arytenoid is again imperfectly ossified, as is indicated in the

figure ; it is a Y-shaped bone, with the middle limb directed foi'wards,

and it appears to be here connected with the epiglottis, but of this

I am uncertain. I only cleaned the left side of the larynx, as of the

syrinx, as I did not wish to do more injury than was necessary.

The main part, and stronger half, of the bone articulates with the
" cricoid," while the feebler, and at present cartilaginous, limb (c)

of the Y supports the margin of the glottis and ends ti-eely behind.

As to the musculature of the larynx, I am unable to say any-

thing, as I did not think any important point \^ould be presented

by its arrangement.

The rings of the trachea are only partially ossified ; they overlap

one another alternately right and left (fig. 4), and are, of course,

narrower in the middle liue dorsally and ventrally. Overlying this

region, on the dorsal line, is a small nodule of cartilage {x).

(d) The Syrinx (figs. 4-6, pp. 94, 9-5, 96) consists of seven closely-

apposed rings (a-g), of which the fourth (d) carries the pessulus, so

that I presume, from Gadow's account of the structure in general,

this ring should be regarded as the last tracheal. If this be the

case, then four of the syringeal rings are tracheal and three are

bronchial.

The " membrana tympaniformis externa " is sitpported by the

last syringeal ring (g) and by the three following bronchial rings

(I, li, III).

The rings of the syrinx (a-g) are in the present specimen
separate, owing no doubt to the growth of the bird.

As the arrangement of these rings is unlike anything figured by
Gadow in " Bronn," I will describe the syrinx in some detail.

The ring a differs little from the preceding normal tracheal

ring (1), which, indeed, overlaps it on the right side. The next

ring (6) is, however, incomplete dorsally, where its end is enlarged

and abuts upon a cartilaginous plate, in the centre of which is a

small nodule of bone (?/).
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The ring c is somewhat larger, and its dorsal ends curve round
on to the inner surface of the bronchus and here cease. (Is it

therefore a bronchial ring ?) On the ventral middle line it is shghtly

dilated.

Fig. 4.

The syrinx of Kotornis, dorsal view ( x 8).

a-g. The modified rings of the syrinx; 1-5, normal tracheal rings; I to V,
normal bronchial rings

;
i.t., membrana tympaniformis interna ; m, tracheo-

bronchial muscle ; o, portion of oesophagus
; p, origin of pessulus ; s, x,

accessory interannular cartilaginous nodules; ?/, ossicle; ^, muscle from
oesophagus to bronchus.

The fourth syringeal ring (d), when seen from the side, passes

straight across, and lies almost horizontally. It has a greater

diameter than the preceding, and projects as a knob ventrally.

Here it is produced backwards Qj) and is continued dorsally

between the two bronchi to form the pessulus. But the dorsal end
of this same ring (r/) curves round the bronchus on each side as

c does, and, like it, ceases against the " membrana tympaniformis
interna."

The pessulus, which is directly connected with the ring d
at its ventral end, terminates dorsally against a couple of bones

situated at the angle formed by the two bronchi, which appear
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to be independent of any ring, and present a concavity on tbeir

outer faces. It is, however, possible that when ossification is

complete these two bones will ankylose with the ends of the

ring b.

Fig. 5.

The syrinx of Notornis, ventral view (slightly more enlarged than fig. 4).

Letters as in fig. 4.

The remaining syringeal rings (e, /, g) call for little remark.

They are all closely apposed, and ventrally curve very sharply

round the bronchus to reach the membrana tympaniformis interna,

while dorsally the incurved region is very slight.

The ring g, owing to its curvature, is much arched forwards
at the side, so that between it and the first unmodified bronchial

(I) there is a considerable space, across which is stretched the

membrana tympaniformis externa. This ring (I) is almost straight,

while II is concave upwards ; between them is also the thin

membrane : another part of it lies between II and III, but this

space is much narrower than either of the preceding. On the
dorsal side between the ends of each of the rings II/III and
III/IV is a small ossicle (s).

Passing from the syrinx itself, I would refer to a slip of muscle
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which does not appear to be mentioned bj'' Gadow ; that is, a bundle
(z) which passes from the hinder part of the membrana tympani-
formis interna to the oesophagus. I cannot distinguish a " bron-
chiodesmus," unless this is some modification of it. The only

muscle on the outer surface of the syrinx is the " tracheo-

bronchialis," which is attached to the ring d.

Fig. 6.

^i''r ""rc-l/

The syrinx of Xofoi-nif, from the left side ( X 8).

e.t., membrana tympaniformis externa. Other letters as in fig. 4.

A comparison of the syrinx with the figtires given by Gadow in

Bronn's ' Thierreich,' as well as with those described from time
to time by Beddard, shows that in this particular Notomis is very
peculiar.

5. Descriptions of two new Lizards from the Interior of

British East Africa. Bv G. A. Boulenger, F.H.S.

[Received January 6, 1899.]

(Plate X.)

Lacekta jacksoni. (Plate X.)

Head rather long, much depressed. Eostral not entering the

nostril ; a single postnasal ; four upper labials anterior to the

SLibocular ; a series of granides between the supraoculars and the

supraciliaries ; occipital moderate, a little shorter than the inter-
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parietal ; temple granular, with a feebly enlarged tympanic plate.

A distinct gular fold ; 25 gular scales on a line between the collar

and the third pair of chin-shields ; collar even-edged, composed of

10 plates. Dorsal scales rhomboidal, keeled, juxtaposed or sub-

imbricate ; laterals a little smaller ; 40 scales across the middle of

the body ; 2 or 3 lateral scales correspond to the length of a ventral

plate. Ventrals tetragonal, broader than long, in 8 longitudinal

and 24 transverse series ; the plates of the series next to the median

nearly twice as broad as the one on the inner side and once and a

half the one on the outer side ; the outermost plates very small.

Pr^anal with a large plate in front of it. The hind limb reaches

the collar-fold. Scales on upper surface of tibia smaller than

dorsals. Femoral pores 16-17. Upper caudal scales strongly

keeled, with truncate or obtusely pointed posterior border. Brown

above, darker on the sides, wliich are stellate with small Avhite,

black-edged ocelli ; upper surface of head and back with small

black spots ; a large black spot on each upper labial ; uniform

whitish beneath.
millim. millim.

Total length 175 From end of snout to

Head 19 vent 70

Width of head 12 Fore limb 26

From end of snout to Hind limb 37

fore limb 29 Tail (reproduced) .. 105

A sino-le male specimen from ' Eavine Station,' Mau Mountains,

on the main route from Mombasa to Lake Victoria, at an

altitude of 7500 feet, was presented to the British Museum by

Mr. F. J. Jackson, C.B.

The discovery of a Lacerta allied to L. muralis in tropical Africa

is one of very great interest. So far, this essentially Paljearctic

genus was represented south of the Atlas by a single somewhat

aberrant species, L. echinata Cope, from the coast of Guinea.

The same collection has yielded three specimens of a Lizard for

which I propose the name of

CHAiliESAUEA AJOfECTES'S.

It connects C. didactyla Blgr., with which it agrees in the shape

and proportions of the head and body and the didactyle hind limb,

with C. tenuior Gthr., by having only 24 scales round the body

and a single femoral pore. 37 to 39 transverse rows of scales

between the occiput and the base ot the tail. Yellowish or pale

brownish, with four pale brown stripes, the median pair edged

with black on the outer side; lower surface of head and body

white.
millim. millim.

Total length 45 Fore limb 45

Head 17 Hind limb 9

Width of head 8 Tail (reproduced) . . 300

The extreme forms of this genus are shown to be more and

Peoc. Zooi. Soc—1899, No. VIL 7
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more connected as our knowledge progresses, a state of things that

is best expressed by a synopsis of the 7 species which are now
distinguished :

—

A. Both pairs of limbs very distinct.

Hind limb pentadactyle ; 28 scales round the body 1. esnea Wgm.
„ didactyle; 26 „ „ 2. didacti/la B\gr.

„ „ 24 ,, „ 3. annectens 'Blgr.

„ monodactyle ; 26 „ ,, 4. anguinaJj.

„ „ 24 „ „ 5. tenuior Gthr.

B. Fore limb very minute or absent ; hind limb monodactyle.

Fore limb distinct ; 26 scales round the body 6. miopropus 'Blgr.

„ absent; 22 „ „ 7. 7!iacrolepis Cope.

EXPLANATION OF PLATE X.

Laeeria jacksoni, p. 96. Upper and lower views and side view of head.

6. A Revision of the African and Syrian Fishes of the

Family Cichlidos.—Part II. ' By G. A. Boulenger,

F.R.S., F.Z.S.

[Received January 6, 1899.]

(Plates XI. & XII.)

When I had the honour of reading the first part of this

paper before this Society, nearly a year ago, I could not have
foreseen the enormous additions to our knowledge of the genera
and species of African CicJdicke wliich were so soon to follow

through the examination of the collections made in Lake Tanga-
nyika by Mr. Moore, and in the Congo by the Officers in the service

of the Congo Pree State. The Tanganyika forms have been
described in the ' Transactions ' of this Society (vol. xv. pt. 1, 1898),
the Congo forms are being published in the ' Anuales du Musee du
Congo.'

In the first part I distinguished 9 genera and diagnosed 33
species of the first 6 genera, reserving for the second part the
definitions of the species of the genera Tilajna, Docimodus, and
Paretroplus. The additions to which I have alluded necessitate

an alteration in this plan, and in order to bring my account up to

date I have decided to prepare a new synopsis of the genera,
amounting now to 19 instead of 9, and to enumerate all the species

of the genera preWously dealt with by me, with a mere reference

to the fii'st part or to the ' Transactions' paper in which the Tanga-
nyika foi'ms have been described and figured.

' (7/. P. Z. S. 1898, p. 132.
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Synopsis of the Oenera.

I. No sheath to the vertical fins.

A. Anal spines V to X ; teeth conical, at

least in the outer row.

Jaws with a band of very small conical teeth, with
moderately enlarged canines in front 1. Lamprologiis ^(^\\i\\.

Jaws with a band of very small conical teeth, with a
few curved canines in front, the outer of which are

very large and tusk-like 2. JicUdochromis Blgr.

Jaws with a series of conical teeth followed by a broad
band of minute tricuspid teeth 3. Telmaiochromis Blgr,

B. Anal spines III ; teeth not notched, uni-

cuspid, numerous.

1. Teeth conical or fang-like ; alveolar

surface of jaws narrow or moderately
broad.

a. No pad-like papillose prominence close

to the upper part of the branchial

arches.

Teeth in one or two series, with more or less en-

larged or canine-like ones at the symphysis 4. Hemichrmnis Ptrs.

Teeth in two or more series, outer longest and more
or less curved inward ; anal with 6 to 12 soft

rays 5. Paratilapia'SikY.
Several rows of fang-like teeth ; scales small and ir-

regular ; anal with 1 G soft rays 6. Bathybates Blgr.
Teeth in two series ; outer mandibular teeth pointing

outwards, perpendicular to the others 7. Ectodics Blgr,

b. A pad-like prominence close to the

upper part of the branchial arclie^.

Teeth in two or more series, outer largest and more
or less distinctly curved inward 8. Pelmatachromis Stdr,

Teeth in one or two series, some of the larger ones
with the crown bent at an angle to the shaft and
directed forward or backward 9. ChromidoHlapia Blgr.

2. Teeth not conical.

Alveolar surface of jaws extremely broad, with in-

numerable minute teeth with compressed, oblique

crowns 10. Corematodus Blgr.
Jaws with rather large spatulate teeth with truncated

crowns disposed in oblique transverse rows of two
or three U. Eretmodus Blgr.

0. Anal spines VI
;

jaws with bands of
minute tricuspid teeth, an outer row of

bicuspid teeth, and enlarged conical teeth

at the sides of the prtemaxillary 12. Tropheus Blgv.

D. Anal spines III or IV ; teeth all or part

notched or bi- or tricuspid, in two or

more rows.

Jaws with broad bands of minute bicuspid teeth, with'

an outer series of larger bicuspid teeth, and a
single series of sharply differentiated conical teeth

at the sides of the prsemaxillary 13. Simochromis Blgr.
Alveolar surface of jaws narrow or moderately broad,

all or most of the outer teeth bi- or tricuspid 14. Tilapia Smith.
7*
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Alveolar surface of jaws narrow, with two series of

notched teeth ; a pair of enlarged, incisor-like

teeth at the symphysis ; an adipose crest on the

occiput 15. Steatocranus Blgr.

Alveolar surface of jaws very broad ; outer teeth

large, with nail-shaped entire crowns, those of the

inner rows tricuspid 16, Bocimodus 'Blgr.

E. Anal spines III ; teeth large, few, in a
single series.

Teeth with swollen bases and low, compressed,
slightly notched crowns 17. Perissodtis Blgr.

Teeth compressed and truncate, curved and directed

backwards 18. P^ot^ws Blgr.

II. Vertical fins folding in a scaly sheath ; anal
spines VIII to X ; teeth obtuse, in a single

row 19. Paretropltis BYki.

1. Lampeologus Schilth.

P. Z. S. 1898, p. 134.

1. Lampeologus fasciatus Blgr.

Tr. Z. S. XV. p. 7.

Lake Tanganyika.

2. Lampeologus compeessiceps Blgr.

Tr. Z. S. XV. p. 7.

Lake Tanganyika.

3. Lampeologus mooeh BJgr.

Tr. Z. S. XV. p. S.-

Lake Tanganyika.

4. Lampeologus cokgoensis Schilth.

P. Z. S. 1898, p. 134.

Congo.

5. Lampeologus modestus Blgr.

Tr. Z. S. XV. p. 8.

Lake Tanganyika.

6. Lampeologus elongatus Blgr.

Tr. Z. S. XV. p. 9.

Lake Tanganyika.

7. Lampeologus puecifee Blgr.

Tr. Z. S. XV. p. 9.

Lake Tanganyika.

2. JULIDOCHEOMtS Blgr.

Tr. Z. S. XV. p. 11.

1. JULIDOCHEOMIS OENATUS Blgr.

Tr. Z. S. XV. p. 12.

Lake Tanganyika,

*o'
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3. Telmatocheomis Blgr.

Tr. Z. S. XV. p. 10.

1. Telmatocheomis vittaths Blgr.

Tr. Z. S. XV. p. 10.

Lake Tanganyika.

2. Telmatocheomis tempoealis Blgr.

Tr. Z. S. XV. p. 11.

Lake Tanganyika.

4. Hemicheomis Peters.

P. Z. S. 1898, p. 134.

1. Hemicheomis fasciatus Peters.

P. Z. S. 1898, p. 135.

West Africa.

2. Hemicheomis bimaculatus Gill.

P. Z. S. 1898, p. 135.

North and West Africa,

3. Hemicheomis ? angmdlensis Stdr.

P. Z. S. 1898, p. 136.

Angola.

5. PaeatiI/Apia Blkr.

P. Z. S. 1898, p. 137.

1. Paeatilapia POLLEifi Blkr.

P. Z. S. 1898, p. 138.

Madagascar.

2. Paeatilapia bleekeei Sauv.

P. Z. S. 1898, p. 139.

Madagascar.

3. Paeatilapia ttptjs Blkr.

P. Z. S. 1898, p. 139.

Madagascar.

4. Paeatil.\pia sacea G-thr.

P. Z. S. 1898, p. 139.

Lake of GaUlee.

5. Paeatilapia loi^gieosteis Hilgeud.

P. Z. S. 1898, p. 140.

Lake Victoria Nyanza.

6. Paeatilapia moffati Casteln.

P. Z. S. 1898, p. 140.

S.E. Africa.
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7. Paeatilapia eobusta Gthr.

P.Z.S. 1898, p. 141.

Lake Nyassa ; Zambesi.

8. Paeatilapia catifsons Hilgend.

P. Z. S. 1898, p. 141,

Lake Victoria Nyanza.

9. Paeatilapia eeteodens Hilgend.

P. Z. S. 1898, p. 142,

Lake Victoria Nyanza.

10. Paeatilapia afra Gthr.

P. Z. S. 1898, p. 142.

Lake Nyassa.

11. Paeatilapia bloyeti Sauv.

P, Z. S. 1898, p. 143.

East Africa.

12. PAEATlL.iPIA SEEEANUS Pfeff.

P. Z. S. 1898, p, 143.

Lake Victoria Nyanza ; German East Africa.

13. Paeatilapia schavebischji Sauv.

P, Z. S. 1898, p. 144.

Upper Ogowe.

14. Paeatilapia modesta Gthr.

P. Z. S. 1898, p. 144.

Lake Nyassa and Shire Biver.

15. Paeatilapia litingstonii Gthr,

P. Z. S. 1898, p. 145.

Lake Nyassa and Shire Eiver.

16. Paeatilapia inteemedia Gthr.

P. Z. S. 1898, p. 145.

Lake Nyassa and Shire E-iver.

17. Paeatilapia pfefpeei Blgr.

Tr. Z. S. XV. p, 12,

Lake Tanganyika.

18. Paeatilapia maceops Blgr.

Tr, Z, S, XV, p. 13.

Lake Tanganyika.

19. Paeatilapia dimidiata Gthr.

P. Z. S. 1898, p. 145,

Lake Nyassa and Shire Eiver,
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20. Paeatilapia iongiceps Gthr.
p. Z. S. 1898, p. 146.

Lake Nyassa and Shire Eiver.

21. PaBATILAPIA TENTEAIilS Blgr.

Tr. Z. S. XV. p. 13.

Lake Tanganyika.

22. Paeatilapia fuecifee Blgr.

Tr. Z. S. XV. p. 14,

Lake Tanganyika.

23. Paeatilapia leptosoma Blgr.

Tr. Z. S. XV. p. 14.

Lake Tanganyika.

6. Bathtbates Blgr.

Tr. Z. S. XV. p. 15.

1. Bathybates feeox Blgr.

Tr. Z. S. XV. p. 15.

Lake Tanganyika.

7. EcTODTTs Blgr.

Tr. Z. S. XV. p. 21.

1. ECTODUS DESCAMPSII Blgr.

Tr. Z. S. XV. p. 21.

Lake Tanganyika.

2. ECTODTJS MELANOGEinrS Blgr.

Tr. Z. S, XV. p. 21.

Lake Tanganyika.

8. PEL]!iATOCHEOJIIS Stdr.

P. Z. S, 1898, p. 147.

1. PELilATOCHEOMIS BUETTIKOFEEI Stdr.

P. Z. S. 1898, p. 147.

Liberia.

2. Pelmatocheomis jentesxi Stdr.

P. Z. S. 1898, p. 148.

Liberia.

3. Pelmatocheomis lateealis Blgr.

P. Z. S. 1898, p. 148.

Congo.

4. Peljiatocheomis congicxjs Blgr.

P. Z. S. 1898, p. 149.

Congo.
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5. Pelmatochkomis ooeliifbr, sp. n.

3 series of teeth in both jaws. Depth of body 2^ in total length,

length of head 2|. Snout as long as eye, which is 31 times in

length of bead and equals interorbital width ; maxillary extending
to below anterior border of eye ; 3 series of scales on the cheek ;

opercule naked. Grill-rakers very short, 7 on lower part of anterior

arch. Dorsal XV 10 ; spines subequal from the fifth, a little more
than ^ length of head ; middle soft rays produced into filaments.

Pectoral | length of head. Ventral with produced outer rays,

reaching anal spines. Anal III 8 ; third spine slightly shorter

than longest dorsals. Caudal rounded. Caudal peduncle deeper

than long. Scales cycloid, 29^ ; lat. 1. g^. Olive above, yellowish

beneath ; five dark olive bars, much broader than the spaces

between them ; a blackish opercular spot ; dorsal with blackish

spots and a large blackish, light-edged ocellus on the last spines

and the anterior soft rays ; ventrals, anal, and caudal blackish.

Total length 85 milUm.
A single specimen from Monsembe, Upper Congo. Presented

to the British Museum by the Rev. J. H. Weeks.

6. Pelmatocheomis welwitsohi Blgr.

P. Z. S. 1898, p. 149.

Angola.

7. Pelmatochkomis gitentheri Sauv.

P. Z. S. 1898, p. 150.

Gold Coast.

8. Pelmatoohromis subocellatus Gthr.

P. Z. S. 1898, p. 150.

Gaboon.

9. Chromidotilapia Blgr.

P. Z.S. 1898, p. 151.

1. Chromidotilapia KiNGSLEXiE Blgr.

P. Z. S. 1898, p. 151.

Gaboon, Ogowe.

2. Chromidotilapia (?) feederici Casteln.

P. Z. S. 1898, p. 151.

Lake Ngami.

10. CoREMATODirS Blgr.

P. Z. S. 1898, p. 152.

1. CoEEMATODtrS SHIRANUS Blgr.

P. Z. S. 1898, p. 152.

Upper Shire Eiver.
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11. Ebetmodus Blgr.

Tr. Z. S. XV. p. 16.

1. Ebetmodtjs cyanosticttjs Blgr.

Tr. Z. S. XV. p. 16.

Lake Tanganyika.

12. Tbopheus Blgr.

Tr. Z. S. XV. p. 17.

1. Tbophetjs mooeii Blgr.

Tr. Z. S. XV. p. 18.

Lake Tanganyika.

13. SiMOCHROMIS Blgr.

Tr. Z. S. XV. p. 19.

1. SiMOCHEOMIS DIAGEAMMA Grtlir.

Tr. Z. S. XV. p. 19.

Lake Tanganyika.

14. TiLAPIA.

Tila2na, Smith, 111. Zool. S. Afr., Fish, (1840).

Sarotherodon, Eiipp. Verz. Mus. Senck. iv. p. 21 (1852) ; Giinth.

Cat. iv. p. 273 (1862).

Goptodon, Gervais, Bull. Soc. Agric. Herault, 1853, p. 81.

Haligenes, Giinth. Proc. Zool. Soc. 1859, p. 471.

Ohromis, Giinth. Cat. iv. p. 267.

Ptijchochromis, Steind. Sitzb. Ak. Wien, Ixxxii. i. 1880, p. 248.

Haplocliromis, Hilgend. Sitzb. Ges. naturf. Fr. Berl. 1888,

p. 76.

Oreochromis, Giinth. Proc. Zool. Soc. 1889, p. 70.

Ctenochromis, Pfeff. Jahrb. Hamb. wiss. Anst. x. 1893, p. 149.

Body short or moderately elongate ; scales cycloid or ctenoid.

Two or more series of small teeth in the jaws, all or greater part

notched or bi- or tricuspid. Maxillary entirely concealed under the

prseorbital when the mouth is closed, or a small portion of its

distal extremity exposed. Dorsal with 13 to 19 spines, anal with

3 or 4. VertebrEB 28-32 (14-17+ 13-16) \

Numerous species, from Syria, Africa, and Madagascar.

1 17+15=32 in T. nilotica.

17+15=32 in T. galilma.

15+13=28 in T. lata.

15+16=31 in T. desfontainesi.

14+14=28 in T. oligacanthus.

In four of these species the tbird vertebra bears a very strong hamal process.

The process is very feeble in T. desfontainesi.
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Si/no2}sis of tJie Siudes.

I. Scales cycloid, without marginal denticulation
;

third anal spine not longer than longest dorsal

spine.

A. Gill-rakers 1') to 25 on lower part of anterior

arch ; 2 or 3 series of scales on the cheek.

1. Anal spines 4
;

pectoral not longer than
head, not extending to origin of anal

;

dorsal XV-XVII 10-12.

Teeth in 7 or 8 series ; caudal peduncle a little

longer than deep ; maxillary extending to between

nostril and eye ; diameter of eye 5 times in length of

head; Sq. 355- 1, hunteriOr^.

Teeth in 4 or 5 series ; caudal peduncle slightly deeper

than long; maxillary extending nearly to below

anterior border of eye ; diameter of eye 5 to 5J

times in length of head ;Sq.32^ 2. nigra Gthr.

Teeth in 5 to 7 series ; caudal peduncle not longer

than deep ; maxillary extending to between nostril

and eye ; diameter of eye 4 to 4J times in length of

head; Sq. 31-32^ 3. shirana 'Blgv.

B. Anal spines 3 (exceptionally 4 in T. tnossam-

hica).

1. Dorsal XV-XVIII 10-14; pectoral extend-
ing to origin of anal or beyond.

a. Caudal rounded, the membrane between
the rays scaleless, except at the base.

Pectoral not longer than head ; mouth large, nearly

as broad as head
;
Sq. 30-33 4-7I 4. mossambica 'Pits.

Pectoral at least as long as head ; mouth ^ to | width

ofhead; Sq.31-35j^ 5. nilotica h.

h. Caudal truncate or slightly emarginate
;

pectoral at least as long as head.

a. Caudal peduncle at least as long as

deep.

Sq. 32-33 jg^^ ; lat. 1. -g^ ; dorsal spines equal in

length from the sixth 6. tanganicm Gthr.

Sq. 31-34 r^^ ; lat. 1. p£-^ ; last dorsal spine longest. 7. natalcnsis M. Web.

|3. Caudal peduncle deeper than long.

* Maxillary not extending to below

anterior border of eye.

t Sq. 31-34 rA-. ; mouth not more
* 14-10

than half as broad as head 8. galilaa Hasselq.

tt Sq. 28-30^.
Depth of body much greater than length of head

;

last dorsal spine longest , 9. miorocephala'BVsx.

Depth of body not much greater than length of head
;

last dorsal spine longest 10. macrocephala'Blgr,
Depth of body much greater than length of head

;

dorsal spines nearly equal in length from tlie sixth. 11. nigrijpinnis A. Dum,
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** Maxillary extending to below anterior

border of eye ; depth of body equal

to length of head ; Sq. 30-31 ^*. 12. dumerili Stdr.

c. Caudal rounded, densely scaled ; dorsal

with 9 or 10 soft rays ; Sq. 29-30^. 13. lepidura Blgr.

d. Caudal emarginate, upper corner pointed,

lower roundedand shorter ; dorsal spines

Bubequal from the middle ones ;
caudal

peduncle a little longer than deejj ; Sq.

32-35 ^^ 14. squamipinnis Gfihv.
15-16

2. Dorsal XIV 10-14.

Anal III 10 ; 3 series of scales on cheek 15. macrocentra A. Dum.
Anal III 10; 2 series of scales on cheek 16. pleuromelas A. Dum.
Anal III 7 ; 3 series of scales on cheek 17. heitdeloti A. Dum.

B. Gill-rakers 8 to 14 on lower part of anterior

arch.

1. Dorsal with not more than 16 spines.

a. Pectoral not extending to vertical of

origin of anal.

a. Caudal rounded or truncate ; not pro-

duced at the angles
;

pectoral not

longer than head.

* 2 series of scales on cheek ; D. XIII-
XV 9-11 ; A. Ill 9 ; Sq. 27-29

?il2 18. sparrma7ii Smith.

** 3 or 4 series of scales on cheek ; Sq.

29-32|a.

t DorsalXIII-XV9-13; A. III7-9.

Maxillary extending a little beyond vertical of anterior

border of eye 19. ovalis Stdr.

Maxillary extending to below anterior border of eye
;

width of mouth J to i width of head 20. mensalensis Mitch.

Maxillary extending to below anterior border of eye
;

width of mouth | to f width of head 21. zillii Gerv.

Maxillary extending to between nostril and eye ; width

of mouth I to f width of head 22. maffdalencs liort.

tt D. XVI 8-13.

J Depth of body greater than length

of head.

Dorsal with 8 soft rays, anal with 9 ; caudal rounded. 23. tJwlloni Sauv.

Dorsal with 12 or 13 soft rays, anal with 10 or 11
;

caudal rounded 24. cahrce'Sigv.

Dorsal with 12 soft rays, anal with 10 ; caudal trun-

cate 25. mari<B Blgr.

Ji Length of head greater than

depth of body ; dorsal with 8

or 9 soft rays, anal with 6 or

7 ; caudal rounded, subtrun-

cate 26. Aom Gthr.

*** 5 series of scales on the cheek

;

D. XIV 11 ; A. Ill 10.

Last dorsal spine longest ; Sq. 25-26 — 27. melanopleura A. Dum.

Dorsal spines subequal from the 5th ; Sq. 29 t^ ... 28. cmruleomaculata
^

[Roch.
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»#»» 6 or 7 series of scales on the cheek

;

D. XV 10 ; A. Ill 8.

Sq. 33 — ; dorsal spines subequal from the 5th 29. jallos Blgr.

Sq. 30 j^; last dorsal spine longest 30. humilis^^Ar.

/3. Caudal produced at the angles
;
pec-

toral a little longer than head

;

2 series of scales on the cheek

;

D. XV-XVI 11-12; A. Ill 9; Sq.
o

31
Yi

31. ^MiweewsM Blkr.

h. Pectoral extending to vertical of origin of
anal, or beyond.

a. 3 or 4 series of scales on the cheek

;

dorsal with no more than 14 soft

rays.

* Pectoral at least as long as head

;

D. XV-XVI 9-14; A. Ill 8-10.

t Depth of body nearly equal to

length of head.

Soft dorsal much prolonged, with 12 or 13 rays;

Sq. 28-31 ^ 32, wroa; Pfeff.

Soft dorsal not prolonged, with 9 or 10 soft rays

;

Sq. 30-32 I 33. siwomsGthr.

tt Depth of body much greater than
length of head.

Gaudal truncate or slightly emarginate ; Sq. 29-31

ifEjl 34. lataG:\ht.

3-
Caudal truncate ; Sq. 26 -^ 35. mjj^w A. Dum.
Caudal rounded ; Sq. 30-32 -^Zy^, 4 series of scales on

the cheek ; maxillary not extending quite to below
anterior border of eye 36. rendalli Blgr.

Caudal rounded ; Sq. 32 -^ ; 3 series of scales on

the cheek ; maxillary extending to below anterior
border of eye 37. a^ms A. Dum.

** Pectoral shorter than head ; D. XIV
11 ; A. Ill 9 ; Sq. 29 ^* 38. burto?ii Gthr.

/3. 5 or 6 series of scales on the cheek

;

D. XIV-XV 15-16 ; A. Ill 10-11

;

Sq. 29-30 jt5.^ 39. bttettikoferi Euhr.

2. D. XVIII 8; A. Ill 7 ; caudal rounded ... 40. poli/centra A. Dum.

n. Scales mostly with marginal denticulation.

A. Third anal spine not longer than longest
dorsal spine.

1. Dorsal with 13 to 17 spines.

a. Pectoral extending as far as vertical of
origin of anal ; 3 or 4 series of scales on
the cheek.

a. Sq. 32-34 ^3.
* Maxillary extending to between nostril

and eye ; caudal peduncle longer
than deep.

Gaudal truncate or feebly emarginate ; 11 or 12 gill-

rakers on lower part of anterior arch 41 . kirki Gthr.
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Caudal with crescentic emargination ; 8 or 9 gill-

rakers on lower part of auterior arch 42. lethrinus Gthr.

Caudal slightly notched, pointed above, rounded
below ; 11 or 12 giU-rakers on lower part of an-

terior arch 43. johnstoni Gthr.

** Maxillary extending nearly to below

anterior border of eye ; caudal

peduncle as long as deep 44. peetoralis Pfeff.

j8. Sq. 28-31 ^^ ; maxillary extending

to below anterior border of eye or a [Hilg.

little beyond 45. nuchisquamttlata

h. Pectoral not extending to origin of anal.

4—5
a. Sq. 35 T7 ; 21 gill-rakers on lower

part of anterior arch ; caudal rather

deeply emarginate ; caudal peduncle

1^ as long as deep 46. rostrata'B\gr.

5—7
j3. Sq. 31 -jg- ; 10 gill-rakers on lower

part of anterior arch ; caudal round-

ed; caudal peduncle slightly longer

than deep 47. williamsi (3i\h\:

y. Sq. 29-33 j^g ; 8-10 gill-rakers on

lower part of anterior arch ; caudal

peduncle as long as deep or a little

deeper than long.

* Maxillary extending to below anterior

border of eye ; Sq. 30-33 j^-
3 or 4 series of scales on the cheek ; last dorsal spine

longest 48. calliptera Qi\\r.

4 or 5 series of scales on the cheek; dorsal spines

subequal from the 5th 49. monteiri Blgr.

** Maxillary extending to between nos-

tril and eye ; Sq. 29-30 ^^.
3 or 4 series of scales on the cheek ; dorsal spines

equal in length from the 4th or 5th 50. fasciata Perugia.

4 or 5 series of scales on the cheek ; last dorsal spine

longest 51. acuticeps ^xAr.

*** Maxillary extending to below an-

terior border of eye ; Sq. 30-33
4-6

12-16"

Teeth in 6 series ; upper profile of snout curved 52. livingstonii Blgr.

Teeth in 3 series ; upper profile of snout straight 53. desJontainesi'La.cd'g.

S. Sq. 26-28 ^^ ; 8 gill-rakers on lower

part of anterior arch ; caudal rounded

;

caudal peduncle as long as deep.

Last dorsal spine longest ; anal with 7 soft rays 64. flavii-Josephi Lort.

Dorsal spines subequal from the 3rd ; anal with 8 to

10 soft rays 55. philander M. Web.

2. Dorsal with 18 or 19 spines.

D. XVIII 10 ; A. Ill 6-7 ; Sq. 33-35 —^ ; lips pro-

duced into long pointed lobes 56. labiata Blgr.

D. XVIII 8; A. Ill 8; Sq. 31 1| 57. zebraBlgr.

D. XIX6; A. Ill 6; Sq. 34 ^ 58. awmto Blgr.
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B. Third anal spine longer than longest dorsal

spine.

1. Head 2| to 3 times in total length ; D. XIII-
XIV 10-13; A. Ill 7-9.

a. Soft dorsal rays much shorter than head

;

Sq. 32-34 ^|=S| 59. oligacanthus 'Sikr.

b. Middle soft dorsal rays produced, at least

^_^as long as head.
(-g^^^_

Sq. 32-34 . . , 60. madagascariensis

Sq. 35 r-. Q\. grandidieri^mi\,

2. Head 3^ times in total length ; D. XIV-XV
12-13 ; A. Ill 10 ; middle soft dorsal and

anal rays produced ; Sq. 31-33 p 62. betsileana'BlgT.

1. TlLAPIii. nUNTEE,I.

Ch'eocJiromis hunteri, Giinth. Proc. Zool. Soc. 1889, p. 70.

Teeth very small, in 7 or 8 closely-seb series in both jaws.

Depth of body equal to length of head, 3i times in total length.

Snout with concave upper profile, nearly twice diameter of eye,

which is 5 times in length of head and twice in interorbital width

;

mouth rather large, nearly | width of head ; maxillary extending

to between nostril and eye ; 3 series of scales on the cheek.

Dorsal XVII 11 ; last spine longest, g length of head, g longest

soft rays. Pectoral pointed, a little shorter than the head, not

extending to origin of anal. Ventral reaching vent. Anal IV 10
;

fourth spine longest, a little shorter than last dorsal. Caudal

truncate. Caudal pedimcle a little longer than deep. Scales

cycloid, 35 i,; lat. 1. p. Dark brown, tinged with rusty; vertical

fins and ventrals blackish-

Total length 300 millim.

Crater Lake, Kilimandjaro.

2. TllAPIA NIGRA.

Oreochromis niger, Griintb. Proc. Zool. Soc. 1894, p. 89, pi. ix.

Teeth very small, in 4 or 5 closely-set series in both jaws.

Depth of body 2^ to 2g in total length, length of head 3 to 3j
times. Snout with straight upper profile, nearly t^^•ice diameter

of eye, which is 5 to 5 j times in length of head and 2 to 2^ in

interorbital width ; mouth rather large, | to | width of head

;

maxillary extending nearly to below anterior border of eye ; 2 or

3 series of scales on the cheek. GiU-rakers short, 17 on lower

part of anterior arch. Dorsal XVII 11-12; last spine longest,

not quite i length of bead ; middle soft rays much produced, more
than twice as long as longest dorsal spine. Pectoral pointed, as

long as the head, not extending to origin of anal. Ventral

reaching anal. Anal IV 9 ; foiulh spine longest, nearly as long

as last dorsal ; soft rays produced. Caudal tinincate or slightly
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emarginate. Caudal peduncle slightly deeper than long. Scales

cycloid, 32 ~ lat. 1. ||^°. Greenish black ; a black opercular

spot; fins blackish, soft dorsal and caudal with more or less

distinct round light spots between the rays.

Total length 250 mimm.
Pools on the Kibwesi Eiver, British East Africa.

3. TiLAPIA SHIEANA.

Oreochromis shiranus Bouleng. Proc. Zooj. Soc. 1896, p. 916,

fig.

Tilapia shirana Bouleng. Tr. Zool. Soc. xv. 1898, p. 4.

Teeth very small, in 5 to 7 very closely-set series in both jaws.

Depth of body 2^ to 2|- in total length, length of head 3 times.

Snout with straight upper profile, 1| to 1| diameter of eye, which
is 4 to 4| times in length of head and 1| to 2 in interorbital

width ; mouth moderate, f to | width of head ; maxillary extending

to between nostril and eye ; 2 series of scales on the cheek. Gill-

rakers short, 15 to 18 on lower part of anterior arch. Dorsal

XYI-XYII 10-12; last spine longest, | length of head or a little

less. Ventral reaching vent. Anal lA^ 9-10 ; fourth spine

longest, as long as and stronger than middle dorsals. Caudal

peduncle not longer than deep. Scales cycloid, 31-32 ^o ; lat. 1.

20-21

10-16'

Total length 210 millim.

Upper Shire River, Nyassaland.

4. TllAPIA MOSSAMBICA.

Chroniis {Tilajiia) mossambicus, Peters, Mon. Berl. Ac. 1852,

p. 681.

Chromis niloticus, part., Peters, Arch.' f . Nat. 1855, p. 267

;

Giinther, Cat. iv. p. 510 (1862) ; Peters, Eeise n. Mossamb. iv.

p. 23, pi. iv. fig. 4 (1868).

Chromis mossambicus, part., Giinth, 1. c. p. 268.

Tilctpia mossambica, Bouleng. Tr. Zool. Soc. xv. 1888, p. 4.

Teeth very small, in 4 to 7 series in both jaws. Depth of body

2| to 2| times in total length, length of head 2| to 3 times.

Snout with concave upper profile, 2 to 2| times diameter of eye,

which is 5 to 6 times in length of head and 2 to 2| times in

interorbital width ; mouth large, nearly as broad as the head
;

maxillary extending to below anterior border of eye or not quite

so far ; 2 or 3 series of scales on the cheek, forming a nearly

straight or slightly oblique horizontal band, which, under the eye,

is at least nearly as broad as the diameter of the eye ; large scales

on the opercle. Gill-rakers short, 17 to 20 on lower part of

anterior arch. Dorsal XV-XVI 10-11 ; last spine longest, 3 to |-

length of head, 5 to | longest soft rays. Pectoral pointed, as

long as or a little shorter than the head, extending at least as far

as origin of anal. Ventral reaching vent or origin of anal. Anal
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III (rarely IV) 9-10 ; third spine a little shorter but stronger

than last dorsal spine. Caudal rounded. Caudal peduncle as long

as deep. Scales cycloid, 30-33
jfii|; lat. 1. j^j^. Brownish or

olive, vertical fins and ventrals darker.

Total length 270 millim.

East Africa, from the Coast of Zanzibar to the Zambesi.

5. TiLAPIA NILOTICA.

Lahrus niloticus, Linn, in Hasselq. Iter Palaest. p. 346 (1757),

and S. N. i. p. 477 (1766) ; Sonnini, Voy. Egypte, ii. p. 395,

pi. xxvii. fig. 1 (1799).

Chromis nilotica, Cuv., Guerin, Icon. R. An. i. Poiss. pi. xliv.

fig. 1 (1844); Sauv. Bull. Soc. Philom, (7) iv. 1880, p. 211;
Lortet, Ann. Mus. Lyon, iii. 1883, p. 137, pi. vii. ; Mitchell, Rep.
Pish. L. Menzaleh, p. 12, pi. ii. (1895) ; Giinth. Proc. Zool. Soc.

1896, p. 218.

Chromis niloticus, part., Giiuth. Cat. iv. p. 267 (1862), and
Proc. Zool. Soc. 1864, p. 490 ; Steind. Verb, zool.-bot. Ges. Wien,
xiv. 1864, p. 226; Peters, Reise Mossamb. iv. p. 23 (1868);
Giinth. in Petherick, Trav. C. Afr. ii. p. 216 (1869) ; Steind. Sitzb.

Ak. Wien, Ix. 1870, p. 96 ; Pfeffer, Jahrb. Hamb. vAm. Anst. x.

1893, p. 149 ; Vinciguerra, Ann. Mus. Geneva, (2) xv. 1895, p. 28 ;

Pfeffer, Thierw. O.-Afr., Fische, p. 10 (1896).

Chromis giwntkeri, Steind. Verb, zool.-bot. Ges. Wien, xiv. 1864,

p. 228, pi. viii. figs. 3 & 4.

Chromis spilunis, Giinth. Proc. Zool. Soc. 1894, p. 89, pi. x.

fig. A, and 1896, p. 219.

Tilaina nilotica, Bouleng. Tr. Zool. Soc. xv. 1898, p. 6.

Teeth veiy small, in 4 to 6 series in both jaws. Depth of body

2^ to 2| times in total length, length of head 2| to 3| times.

Snout with nearly straight upper profile, I5 to Ig diameter of eye

(shorter in the young), which is 4| to 6 times in length of head

(3g to 3| in the young), and Ig to 2| times in interorbital width
;

mouth moderate, ^ to § width of head, extending to below

anterior border of eye or between the nostril and the eye ; 2 or 3
series of scales on the cheek, forming, under the eye, a nearly

straight horizontal band which equals or exceeds the width of

the naked prseopercle; large scales on the opercle. Gill-rakers

short, 17 to 23 on lower part of anterior arch. Dorsal XV-XVIII
11-13 ; last spine longest, f to | length of head, f to § length of

longest soft rays. Pectoral falciform, 1 to l:j length of head,

extending as far as origin of anal or a little beyond. Ventral

reaching vent or anal. Anal III 9-11 ; third spine as long as or

a little shorter than longest dorsal spine. Caudal rounded.

Caudal peduncle slightly deeper than long. Scales cycloid, 31-35

rt£- • lat. 1. ^1^^. Olive, some or most of the scales darker at the
14:—10 ' LO—X.'i

base, or lighter and golden in the centre ; vertical fins with blackish

and whitish spots forming transverse or oblique streaks ; a blackish

opercular spot
;
young with 8 or 9 more or less distinct dark bars
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on the body and a dark spob just below the upper profile of the
caudal peduncle.

Total length 350 millim.

Lake of Galilee and Jordan ; Nile ; Lakes Abaya, Eudolf, Albert
Edward, and Victoria ; G-allaland ; Senegal ; jN^iger.

6. TiLAPIA TAIfGANICjE.

Chromis fanganicce, Giinth. Proc. Zool. Soc. 1893, p. 630, fig.

Tilapia tanganicce, Bouleng. Tr. Zool. Soc. xv. 1898, p. 5.

Teeth very small, in 5 or 6 series in both jaws. Depth of body
2^ in total length, length of head 2i. Snout with straight upper
profile, slightly longer than diameter of eye, which is 3| times in

length of head and If in interorbital width ; mouth rather small,

f width of head, extending to below nostril ; 3 series of scales on
the cheek ; large scales on the opercle. Gill-rakers short, slender,

20 or 21 on lower part of anterior arch. Dorsal XVI-XVII
11-13 ; spines equal in length from the sixth, measuring 3. length

of head and | longest soft rays. Pectoral pointed, a little longer

than head, extending beyond origin of anal. Ventral reaching

vent. Anal III 9-10; third spine a little shorter than longest

dorsals. Caudal truncate, slightly emarginate. Caudal peduncle

as long as deep. Scales cycloid, 32-33^9120; ^^^'^-^^i- Olive

above, silvery beneath ; soft dorsal with rather indistinct oblique

dark streaks.

Total length 95 millim.

Lake Tanganyika.

7. TiLAPIA IJfATAlENSIS.

Chromis nilotkus, part., Peters, Arch. f. Nat. 1855, p. 267, and
Eeise n. Mossamb. iv. p. 23 (1868) ; Pfeffer, Jahrb. Hamb. wiss.

Anst. X. 1893, p. 149, pi. iii. figs. 1-4, and Thierw. O.-Afr., Pische,

p. 10, fig. (1896).

Chromis mossamhiciis, part., Giinth. Cat. iv. p. 268 (1862).
Chromis natalensis, M. Weber, Zool. Jahrb., Syst. x. 1897, p. 147.

Teeth very small, in 4 or 5 series in both jaws. Depth of body
2| to 2| times in total length, length of head 3 times. Snout with
straight or shghtly convex upper profile, Ig to 1| diameter of eye,

which is 4 to 4| times in length of head and 1^ to 2 in interorbital

width ; mouth moderate, f to | width of head; maxillary extending
to between nostril and eye ; 2 or 3 series of scales on the cheek ;

large scales on the opercle. Gill-rakers short, 17 to 20 on lower
part of anterior arch. Dorsal XVI-XVIII 10-12 ; last spine
longest, f to 5 length of head, | to | longest soft rays. Pectoral

pointed, as long as or a little longer (li) than the head, extending
to origin of anal. Ventral reaching vent or origin of anal. Anal
III 9-11 ; third spine a little shorter but stronger than last

dorsal spine. Caudal truncate or very slightly notched. Caudal
peduncle as long as deep or a little longer than deep. Scales

Peoc. Zool. Soc—1899, No. VIII. 8
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cycloid, 31-34 ?^ ; lat. 1. i|^^. Brownish or olive, uniform or

with darker spots at the bases of the scales : young with more or

less distinct dark bars on the body, oblique streaks on the soft

dorsal and anal, and two or three bars across the caudal ; opercular

spot usually very indistinct.

Total length 180 millim.

East and South-east Africa, from the coast of Zanzibar to

Natal.

8. TiLAPIA GALIL.EA.

Sjjarus gdlilceus, Artedi, in Hasselq. Eeise Falsest, p. 389 (1762).
C'hromis '1 gnlilceus, Giinth. Cat. iv. p. 273 (1859).

Chromis niloticus part., Giinth. 1. c. p. 267, and Proc. Zool. Soc.

1864, p. 490, and in Petherick, Trav. C. Afr. ii. p. 216 (1869);
Steind. Sitz. Ak. Wien, Ix. 1870, p. 964, pi. iv. fig. 1.

Chromis niloticus, Steind. Verb. zool.-hot. Ges. Wien, xiv. 1864,

p. 226 ; Tristram, Paun. Palest, pi. xviii. fig. 1 (1884).
Chromis tiberiadis, Lortet, Ann. Mus. Lyon, iii. 1883, p. 135,

pi. vi.

Chromis microstomus, Lortet, 1. c. p. 139, pi. A'iii. fis. 1.

Teeth very small, in 4 to 6 series in both jaws. Depth of body
2 to 2\ times in total length, length of head 2| to 3 times. Snout
with straight or convex upper prolile, 1\ to 1| diameter of eye,

which is 4 to 5 times in length of head and Ij to 2 in inter-

orbital width ; mouth narrow, not more than | width of head,

extending to below the nostril ; 2 or 3 series of scales on the

cheek, forming a narrow oblique band which in its widest part

does not exceed the width of the naked praeopercle ; large scales

on the opercle. Gill-rakers short, 20 to 2b on lower part of

anterior arch. Dorsal XVI-XVII 12-14 ; last spine longest, h to

I length of head, | to § longest soft rays. Pectoral falciform, 1^
to If length of head, extending to origin of anal or beyond.
Ventral reaching vent or origin of anal. Anal III 10-11; third

spine as long as or a little shorter and stronger than last dorsal

spine. Caudal truncate or sUghtly notched. Caudal peduncle

deeper than long. Scales cycloid, 31-34 jj^ ; lat. 1. ^||. Brown-

ish or olive, without spots or bars ; a more or less distinct dark
opercular spot ; vertical tins grevish or brown, without markings.

Total length 300 millim.

Lake of Galilee and Jordan, Nile, Senegal, Xiger.

9. TiLAPIA MICEOCEPHALA.

Chromis microceijhalus (Bleek.), Gduth. Cat. iv. p. 272 (1862).
Melcmogenes mierocejthalus, Bleek. Nat. Verb. A'et, Haarlem,

xviii. 1863, no. 2, p. 37, pi. vi. fig. 1.

Teeth very small, closely set, in 4 or 5 series in both jaws.

Depth of body 2 to 24 times in total length, length of head 24 to

3 times. Snout with straight or convex upper profile, 1| to 1:^

diameter of eye, which is 3| to 4 times in length of head and Ij
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to 1^ in intevorbital width ; mouth narrow, J to f width of head,

extending to between nostril and eye ; 2 series ol scales on the

cheek, forming a narrow oblique band ; large scales on the

opercle. Gill-rakers short, 15 to 19 on lower part of anterior

arch. Dorsal XV-XVI 11-13; last spine longest, | or a little

less than ^ length of head, |^ to § longest soft rays. Pectoral

falciform, 1| to Ig length of head, extending to origin of anal or

beyond. Ventral reaching vent or anal. Anal III 9-11 ; third

spine shorter than last dorsal. Caudal truncate, slightly emar-

ginate. Caudal peduncle deeper than long. Scales cycloid,

28-30 ~~^ ; lat. 1. \j^- Olive above, golden beneath, uniform or

with 5 or 6 very indistinct, narrow, dark bars ; soft dorsal with

dark and hght spots forming oblique streaks ; a dark opercular

spot.

Total length 175 millim.

Gold Coast.

10. TilAPIA MACEOCEPHALA.

Sarotherodon melanotlieron (nom. nud.), Eiipp. Verz. Mus. Senck.

iv. p. 21 (1852) ; Giinth. Cat. iv. p. 273 (1862).

C'hromis inacroccphalus (Bleek.), Giinth. 1. c.

Melanogenes macrocephalus, Bleek. Nat. Verb. Yet. Haarlem,

xviii. 1863, no. 2, p. 36, pi. vi. fig. 2.

Teeth very small, closely set, in 4 to 6 series in both jaws.

Depth of body 2^ to 2f times in total length, length of head 2Z

to 2| times. Snout with straight or convex upper profile, I3 to

li diameter of eye, which is 4 to 4| times in length of head and

l| to 1| in interorbital width ; mouth moderate, about f width of

head, extending to between nostril and eye ; 2 series of scales on

the cheek ; large scales on the opercle. Gill-rakers short, 15 to

17 on lower part of anterior arch. Dorsal XV-XVI 10-12 ; last

spine longest, f length of head, ^ longest soft rays, which are

somewhat produced. Pectoral falciform, li to Ij length of head,

extending to origin of anal or beyond. Ventral reaching origin of

anal. Anal III 7-9
; third spine a little shorter than last dorsal.

Caudal truncate, sHghtly emarginate. Caudal peduncle deeper

than long. Scales cycloid, 28-30 ^ji; lat. 1. y^:^. Olive-brown

above, golden beneath ; indistinct light spots on the soft dorsal and

caudal fins, forming oblique streaks on the former ; a black oper-

cular spot ; chin and gular region black, or marbled with black.

Total length 145 millim.

Gold Coast.

11. TiLAPIA J«-IGEIPINNIS.

Tilapia nigripinnis (Guichen.), A. Dum. Arch. 3Ius. x. 1859,

p. 254, pi. xxii. fig. 2.

C'hromis nigripinnis, Giinth. Cat. iv. p. 270 (1862).

Teeth very small, in 4 or 5 closely-set series in both jaws.
8*
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Depth of body 2| in total length, length of head 3 times. Snout
with slightly concave upper profile, 1| diameter of eye, which is

Sg in leugth of head and I5 in interorbital width ; mouth small,

|- width of head, maxillary extending little beyond vertical of

nostril ; 2 series of scales on the cheek, forming a narrow oblique

band ; large scales on the opercle. Grill-rakers short, 16 on lower

part of anterior arch. Dorsal XVI 10; spines nearly equal in

length from the 6th, which measures f length of head and |
longest soft rays. Pectoral pointed, a little longer than the head,

extending to origin of anal. Ventral reaching vent. Anal III 8-9.

Caudal truncate, slightly emarginate. Caudal peduncle a little

deeper than long. Scales cycloid, 29 -Jy ; lat. 1. j^^^. Brown

;

indistinct darker oblique streaks on the soft dorsal.

Total length 115 millim.

Graboou.

12. TiLAPIA DTJMERILI.

CJiromis dumenlii, Steind. Verb, zool.-bot. G-es. Wien, xiv. 1864,

p. 225, pi. vii. fig. 1.

Teeth small, in 4 series in both jaws. Depth of body equal to

length of head, 2| to 2f in total length. Snout with straight

upper profile, nearly 1| diameter of eye, which is about 4| in length

of head ; mouth rather large ; maxillary extending to below anterior

border of eye ; 2 series of scales on the cheek. Dorsal XV 10

;

last spine longest, nearly | length of head, |- longest soft rays.

Pectoral pointed, a little longer than the head, extending beyond
origin of anal. Ventral reaching origin of anal. Anal III 9.

Caudal truncate, scaly in the basal half. Caudal peduncle a little

deeper than long. Scales cycloid, 30-31 '-^ ; lat. 1. j^. Brown,

each scale darker at the base ; a very narrow blackish opercular

spot.

Total length 133 millim.

West Africa.

Apparently nearly allied to T. macrocephala, but distinguished

by a larger mouth.

13. TiLAPIA LEPIDURA, Sp. U.

Teeth very minute, in 4 closely-set series in both jaws. Depth
of body 2|- to 2| times in total length, length of head 2^ to 3.

Snout with convex upper profile, I3 to 1\ diameter of eye, which
is 3| to 4 times in length of head and 1| to 2 in interorbital vvidth

;

mouth moderate, f width of head, extending to between nostril and
eye ; 2 or 3 series of scales on the cheek ; large scales on the opercle.

Grill-rakers short, slender, 17 to 20 on lower part of anterior

arch. Dorsal XVI 10; last spine longest, f length of head.

Pectoral pointed, as long as head, extending as far as origin of anal.

Ventral reaching vent. Anal III 8-9 ; third spine a httle shorter

.than last dorsal. Caudal rounded, densely scaled. Caudal peduncle
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deeper than long. Scales cj'cloid, 29-30 -j^^ ; lat. 1. j~.
Brownish above, golden beneath ; a blackish opercular spot ; dorsal

and anal with blackish spots forming oblique streaks on the soft

part of the dorsal ; caudal with a wide-meshed dark network.

Total length 160 millim.

Lower Congo and Angola.

14. TiLAPIA SQUAMIPINNIS.

Chromis squamipinnis, Giinth. Proc. Zool. Soc. 1864, p. 311, and
1893, p. 621, pi. liii.

Tilapia squamipinnis, Bouleng. Tr. Zool. Soc. xv. 1898, p. 4.

Teeth small, in 4 or 5 closely-set series in both jaws. Depth of

body 2^ to 2|in total length, length of head 2| to 3 times. Snout
with straight or slightly convex upper profile, Ij to Ig diameter of

eye (as long as eye in the young), which is 4 times in length of

head (3 to 31 times in the young), and twice in interorbital

width (Ig to 1| in the young) ; mouth narrow, g to f width of

head ; maxillary extending to between nostril and eye ; 2 series of

scales on the cheek ; large scales on the opercle. Gill-rakers short,

17 to 19 on lower part o\ anterior arch. Dorsal XVI 10-11
;

spines subequal from the middle ones, g to | length of bead,

about I longest soft rays. Pectoral pointed, as long as or a little

longer than the head, reaching origin of anal or a little beyond.

Ventral reachiug vent. Anal III 8-9 ; third spine nearly as long

as longest dorsals. Caudal slightly notched, upper angle pointed,

lower rounded and shorter. Caudal peduncle a little longer than

deep. Scales cycloid, 32-35 -^0^ ; lat. 1. j^^p. Pale greyish olive,

with 8 more or less regular blackish cross-bars ; oblique dark

streaks on the soft dorsal and a large dark spot between the

anterior rays.

Total leugth 250 millim.

Lake Nyassa and Upper Shire Elver.

15. Tilapia macrocentea.

Tilapia macrocentra, A. Dum. Arch. Mus. x. 1859, p. 256.

Chromis macrocentra, E,ochebr. Actes Soc. Linn. Bord. (4) vi.

1883, p. 133.

Depth of body 21 in total length. 3 series of scales on the

cheek. 22 gill-rakers on lower part of anterior arch. Dorsal XIV
13, the spines remarkably strong and triangular. Anal III 10,

Caudal rounded. Scales very large, cycloid, 26 in the lateral series.

Uniform brown.

Total length 260 millim.

Senegal.

I am indebted to the kindness of Prof. Vaillant for some notes

on the gill-rakers, scales, and shape of the caudal in this and the

other species so imperfectly described by Aug. Dumeril.
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16. TiLAPIA PLEUROMELAS.

Tilapia 2:>leuromelas, A. Dum. Arch. Mus. x. 1859, p. 253.

Tilapia lateralis, A. Dum. 1. c.

Chromis pUuromelas, Griinth. Cat. iv. p. 271 (1862).
Chroinia lateralis, Giinth. t. c. p. 272.

Depth of body about tw ice in total length. 2 series of scales on
the clieek. 15-17 gill-rakers on lower part of anterior arch.

Dorsal XIV 12-14. Anal III 10. Caudal rounded. Scales

cycloid, 26-29 ^. Brow^n ; a large black blotch on each side of

the body.

Total length 200 millim.

Senegal.

17. TiLAPlA HETJDELOTI.

Tila2na heuddotii, A. Dum. Arch. Mus. x. 1850, p. 254.

Chromis heudelotii, Giinth. Cat. iv. p. 270 (1862).

Depth of body a little moi-e than twice in total length. 3 series

of scales on the cheek. 16 gill-rakers on lo\^er part of anterior

arch. Dorsal XIV 10. Anal III 7. Caudal rounded (?).

Scales cycloid, 27 ^. Brownish ; soft dorsal « itli irregular light

and dark streaks.

Total length 120 millim.

Senegal.

18. Tilapia sparrmani.

Tilajna sparrmanii. Smith, 111. Zool. S. Afr., Fish. pi. v. (1840).
Chromis sparmanni, Giinth. Cat. It. p. 269 (1862).

Chromis niloticus, part., Peters, Keise n.Mossamb. iv. p. 23 (1868).

Teeth very small, in 3 to 5 series in both jaws. Depth of body
2| to 2f times in total length, length of head 3 to 3^. Snout
with straight or slightly convex upper profile, as long as the eye,

which is 3^ to 4 times in length of head and 1^ to If in inter-

orbital width ; mouth moderate, f width of head ; maxillary

extending to below anterior border of eye ; 2 series of scales on
the cheek ; large scales on the opercle. Gill-rakers very short,

10 to 12 on lower part of anterior arch. Dorsal XIII-XV 9-11
;

last spine longest, f to | length of head, | to | longest soft rays.

Pectoral pointed, a little shorter than the head, not extending to

origin of anal. Ventral reaching origin of anal. Anal III 9

;

third spine a little shorter but stronger than last dorsal spine.

Caudal rounded. Caudal peduncle as long as deep. Scales cycloid,

27-29
f}^ ; lat. 1. ^^. Pinkish to brownish, with 7 or 8 rather

indistinct dark brov\n or olive bars ; vertical fins with some small
dark spots ; a large blackish spot on the dorsal, between the anterior

soft rays ; a dark opercular spot.

Total length 145 millim.

South-west Africa, from Angola and the Victoria Falls to

Namaqualand.
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19. TiLAPIA OYALIS.

Ohromis ovalis, Steiad. Verb, zool.-bot. Ges. Wien, xvi. 1866,

p. 761.

Allied to T. zillii. Depth of body ecjual to length of head, 3
times in total length. Suoiit with straight upper profile ; diameter
of eye 4 times in length of head, a httle less than interorbital

width ; maxillary extending a little beyond vertical of anterior

border of eye; 3 series of scales on the cheek. Dorsal XIV 11 ;

last spine longest ; middle soft rays produced. Pectoral shorter

than the head. A^entral extending a little beyond origin of anal.

Anal III 8. Caudal rounded. Scales 29^^ ; lat. 1. ||. OHve-

brown, with indistinct darker bars ; a black opercular spot ; dorsal

and anal with black streaks ; a black spot on the anterior soft rays

of the dorsal.

Total length 100 millim.

Angola.

20. TlLAPIA MENZALENSIS.

Chromis menzalensis, Mitchell, Eep. Fish. L. Menzaleh, p. 13,

pL iii. (1895).

Teeth in 4 or 5 series in both jaws, outer rather large. Depth
of body 2| in total length, length of head 3 times. Snout with
straight or slightly concave upper profile, Ij to 2 diameter of eye,

which is 4 to 5 times in length of head and Ij to 2 in interorbital

width ; mouth large, | to 4 width of head ; maxillary extending to

below anterior border of eye ; 3 or 4 series of scales on the cheek
;

large scales on the opercle. Gill-rakers short, 9 or 10 on lower
part of anterior arch. Dorsal XV 12-13 ; last spine longest,

f to 5 length of head ; middle soft rays produced in adult speci-

mens, about twice as long as last spine. Pectoral pointed, as long
as the head or a little shorter, not extending to origin of anal.

Ventral produced in the adult, reaching anal. Anal III 8-9;
third spine shorter than longest dorsal, soft rays produced like

the dorsals. Caudal truncate, rounded in old specimens. Caudal

peduncle as long as deep. Scales cycloid, 30-31— ; lat. 1. |^.
Olive, with 7 or 8 dark bars, sometimes with a dark stripe along
the middle of the side ; ventrals and vertical fins dark, the latter

sometimes with ill-defined lighter spots ; a more or less distinct

round black spot between the anterior soft rays of the dorsal ; a
black opercular spot.

Total length 235 millim.

Lake Menzaleh, Lower Egypt.

21. TiLAPIA ZILLII.

Acerina zillii, Q-ervais, Ann. Sc. Nat, (3) x. 1848, p. 203,
Coptoclon zillii, Gervais, Bull. Soc. Agric. Herault, 1853, p. 80,

pi. iv. figs. 5-7 ; A. Dum. Arch. Mus. x. 1859, p. 252.
Olyphisodon zillii, Valenc. C.E. Ac, Sc, xlvi. 1858, p. 713.
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Haligenes tristrami, Giinth. Proc. Zool. Soc. 1859, p. 471, pi. ix.

fig.B.

Chromis tristrami, part., Griinth. Cat. ir. p. 269 (1862).
Sarotherodon (?) :ilUi, Giiuth. Cat. iv. p. 274.
Chromis andi-ece, Giinth. Proc. Zool. Soc. 1864, p. 492; Lortet,

Ann. Mus. Lvon, iii. 1SS3. p. 142, pi. viii. fig. 3 ; Tristram, Faun.
Palest, pi. x\-]i. fig. 1 (1884).

Chromis niloiicus, part., Gervais, Zool. Pal. Gen. p. 205. pi. xlv.

fig. 3 (1869), and Journ. Zool. iii. 1874, p. 455.

Chromis mossamhicus, part., Steind. Sitzb. Ak. Wien, Ix. i. 1870,
p. 23.

Chromis zillii, Sauvage, Bull. Soc. Philom. (7) i. 1877, p. 163
;

EoUand, Eev. Scientif. (4) ii. 1894, p. 418. fig.

Chromis tristrami, Giinth. Proc. Zool. Soc. 1S96, p. 218.
Tilapia tristrami, Bouleng. Tr. Zool. Soc. xr. 1898, p. 6.

Teeth in 3 or 4 series in both jaws, outer rather large. Deptli
of bodj' 2| to 2| in total length, length of head 2| to 3:| times.

Snout with straight upper pi-ofile, 1^ to 1| diameter of eye,

which is 3| to 4^ in length of head and 1 to 1^ in interorbital

width ; mouth moderate, f to | \\idth of head; maxillary extending
to below anterior border of eye ; 3 or 4 series of scales on the
cheek ; large scales on the opercle. Gill-rakers short, 8 to 10 on
lower part of anterior arch. Dorsal XIV-XV 10-13 ; last spine
longest, f to 1^ length of head ; middle soft rays produced in adult
specimens, about twice as long as last spine. Pectoral pointed, as

long as the head or a little shorter, not extending to origin of anal.

Tentra] produced in the adult, reaching vent or anal. Anal HI
7-9 ; third spine as long as or a httle shorter than longest dorsal,

soft rays produced like the dorsals. Caudal truncate. Caudal

peduncle as long as deep. Scales mostly cycloid, 30-32 yr^, ; lat. 1.

jjijg. Olive, with 6 to 8 more or less distinct darker bars, some-

times \yith a dark stripe along the middle of the side ; vertical

fins usually with more or less distinct lighter round spots ; a large

round blackish spot usually present between the anterior soft rays

of the dorsal ; a dark opercular spot.

Total length 210 millim.

Algerian Sahara to Lake Eudolf and the Lake of Galilee '.

Chromis faidherbi, Eochebr. Bull. Soc. Philom. (7) iv. 1880, p. 167,
and Act. Soc. Linn. Bord. (4) vi. 1883, p. 134, pi. v. fig. 5, from
the Senegal, appears to be allied to C. zillii, but the description is

insufficient and contradicted bv the accompanying figure.

D. XIV 11 ; A. Ill 7 ; Sq."27|. 3 dark bkrs on the body.

22. TiiAPiA magdalenj:.

Chromis magclaleiue, Lortet, Arch. Mus. Lyon, iii. 1883, p. 146,
pi. ix. fig. 2.

* I have not seen Egyptian specimens : but, according to Panceri (Rend. Ace.
Sc, Soc. E. Nap. xii. 1873, p. 113), the species has been found in the artesian
wells of the oases of the Libyan Desert by Figari Bey (Stud. sc. sull' Eeitto,

1864, i. p. 287).
J c J V 6 ,
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Teeth very small, in 3 or 4 rows in both jaws. Depth of body

2| to 2|- in total length, length of head 2|- to 3 times. Snout with

straight or humped upper profile, 11 to 2 as long as the diameter

of the eye, which is 41 to 6 times in length of head and 1^ to 1-|

in interorbital width ; mouth moderate, f to f width of head ; max-
illary extending to between nostril and eye ; 3 or 4 series of scales

on the cheek. Gill-rakers short, 10 on lower part of anterior

arch. Dorsal XIV-XV 9-10 ; last spine longest, l to |- length of

head, f to f longest soft rays. Pectoral pointed, a little shorter

than the head, not extending to origin of anal. Ventral not reach-

ing vent. Anal III 7-S ; third spine as long as or a little shorter

than last dorsal. Caudal rounded. Caudal peduncle as long as

deep or slightly longer than deep. Scales cycloid, 30-32 ^^ ; lat. 1.

^^. Brownish green above, bluish silvery below ; 8 oblique dark

bars on the body, sometimes very indistinct ; fins uniform bluish

white ; a dark bar below the eye ; a black opercular spot.

Total length 160 millim.

Syria.

23. TiLAPIA THOLLONI.

Chromis tholloni, Sauvage, Bull. Soc. Zool. France, 1884, p. 196,

pi. v. fig. 1.

Teeth very small. Depth of body 2|- in total length, length of

head 3 times. Snout with slightly concave upper profile, 11 dia-

meter of eye, which is 4 times in length of head ; interorbital space

a little wider than diameter of eye ; maxillary not quite reaching

to below anterior border of eye ; 4 series of scales on the cheek.

Dorsal XVI 8 ; last spiue longest, about | length of longest soft

rays. Pectoral obtuse, nearly as long as the head, not extending to

origin of anal. Ventral extending beyond origin of anal. Anal

III 9. Caudal rounded. Caudal peduncle nearly as long as deep.

Scales cycloid, 32 ~. Olive ; a black opercular spot and a blackish

lateral stripe ; soft dorsal and caudal with purplish spots.

Total length 180 millim.

Upper Ogowe.

24. TiLAPIA CABEjE.

Tilapia cabrce, Bouleng. Ann. Mus. Congo, Zool. i. 1899, p. 51,

pi. xxvii.

Teeth in outer row moderate, separated by an interspace from
a band of 4 transverse series of smaller closely-set teeth. Depth
of body 2 to 2-1 in total length, length of head 3 times. Snout
with straight upper profile, li to If diameter of eye, which is

4 to 41 times in length of head and li to 2 in interorbital width

;

mouth ^ width of head, extending to between nostril and eye ; 4
series of scales on the cheek ; large scales on the opercle. Gill-

rakers short, 10 to 12 on lower part of anterior arch. Dorsal

XVI 12-13 ; last spine longest, f to |- length of head, f to f
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middle soft rays, which are much produced. Pectoral pointed, as

lona; as head, not extending to origin of anal. Ventral reaching
vent or origin of anal. Anal III 10-11 ; third spine shorter than
last dorsal ; soft rays produced like the dorsals. Caudal rounded.

Caudal peduncle deeper than long. Scales cycloid, 32,'^^^ ; lat. 1.

20—9ly-vi» 11—lo

^^^-^. Olive-brown ; a black opercular spot ; soft dorsal and caudal

with numerous small round blackish spots.

Total length 340 millim.

Loango.

25. TiLAPiA MARi^, sp. n. (Plate XI. fig. 1.)

Teeth small, in 3 series in both jaws. Depth of body 2 to 2-?-

in total length, length of head 2| to 3 times. Snout with straight

upper profile, as long as diameter of eye, which is 3 times in

length of head and 1| to Ij in interorbital width ; mouth rather
small, f width of head ; maxillary extending to between nostril

and eye ; 4 series of scales on the cheek ; large scales on the
opercle. Gill-rakers short, 13 on lower part of anterior arch.

Dorsal XVI 12 ; spines equal in length from the 5th, i length of

head. Pectoral pointed, as long as head, not extending to origin

of anal. Ventral produced into a filament, reaching origin of

anal. Anal III 10 ; third spine nearly as long as longest dorsals.

Caudal truncate. Caudal peduncle a little deeper than long.

Scales cycloid, 30-31
j|

; lat. 1. j^^. Pale brown, with 7 or 8

dark bars, five of which extend on the dorsal.

Total length 80 millim.

Azumine Creek, Opobo Eiver, Niger Delta. Two specimens,
collected by Miss Mary Kingsley.

26. TiLAPIA HOEII.

CJiromis horii, Griinth. Proc. Zool. Soc. 1893, p. 630, pi. Iviii.

fig. A.

Tilapia horii, Bouleug. Tr. Zool. Soc. xv. 1898, p. 5.

Teeth very small, in 4 or 5 series in both jaws. Depth of body
3 to 3j times in total length, length of head 2| to 24. Snout
with straight upper profile, 1| to 1| diameter of eye, which is

contained 4 times in length of head and a little exceeds interorbital

width ; mouth moderate, | width of head, extending to between
nostril and eye ; 3 series of scales on the cheek. Gill-rakers short,

13 on lower part of anterior arch. Dorsal XVI 8-9 ; spines equal

from the 5th or 6th, g to f length of head, f to | longest soft

rays. Pectoral pointed, | length of head, not extending to origin

of anal. Ventral reaching vent or origin of anal. Anal III 6-7
;

third spine slightly shorter than longest dorsals. Ciiudal rounded,
subtruucate. Caudal peduncle a little longer than deep. Scales

cycloid, 30-31 —^ ; lat. 1.
^^f-^.

Pale olive above, with 7 or 8

very indistinct darker bars ; large irregular brown spots may be
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present on the snout and cheeks ; a round white spot may be

present between the last two anal rays.

Total length 125 millim.

Lake Tanganyika.

27. TiLAPIA MELAlSrOPLEUEA.

Tilapia melanopleura, A. Dum. Arch. Mus. x. 1859, p. 252,

pi. xxii. fig. 1.

Chromis melanojjleura, Giinth. Cat. iv. p. 272 (1862).

Depth of body 2 in total length, length of head 3 times. Snout

with slightly concave upper profile, 1| diameter of eye, which

is 4 times in length of head ; maxillary extending to below

anterior border of eye ; 5 series of scales on the cheek ; large

scales on the opercle. 10 gill-rakers on lower part of anterior

arch. Dorsal XV 12 ; last spine longest, g length of head, not

quite g longest soft rays. Pectoral pointed, as long as the head,

not extending to origin of anal. Anal III 9; third spine nearly

as long as last dorsal. Caudal truncate. Caudal peduncle a little

deeper than long. Scales cycloid, 25-26 ^ . Brown ; a large

black blotch on each side of the body.

Total length 150 millim.

Senegal.

28. Tilapia CiERULEOMACULATA.

Cliromis ccenileomaculatus, Eochebr. Bull. Soc. Philom. (7) iv.

1880, p. 166, and Act. Soc. Linn. Bord. (4) vi. 1883, p. 132, pl.iv.

fig. 3.

Depth of body 2§ in total length, length of head 3 times.

Snout longer than eye, which is 3| times in length of head ;

5 series of scales on the cheek. Dorsal XIV 11 ; spines subequal

from the fifth. Pectoral rather short, not extending so far as

origin of anal. Anal III 10. Caudal truncate, shghtly emar-

ginate. Scales 29 j|. Dark green above, pink beneath ; a series

of 5 large, round, deep blue spots along each side, the first on the

opercle.

Total length 137 millim.

Senegal.

29. TllAPIA JALLJE.

Chromis jallce, Bouleng. Boll. Mus. Torin. xi. 1896, no. 260.

Teeth small. Depth of body 3^ in total length, length of_ head

3| times. Snout a little longer than diameter of eye, which is

3| times in length of head and equals 1| interorbital width;

maxillary not extending to below anterior border of eye ; 6 or 7

series of scales on the cheek ; large scales on the opercle. Gill-

rakers very short, 9 on lower part of anterior arch. Dorsal XV
10 ; spines subequal from the 5th, which measures § length of

head ; last soft rays prolonged into filaments. Pectoral | length

of head. Anal III 8 ; third spine as long as longest dorsal ; soft
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rays produced like the dorsals. Caudal truncate. Caudal pe-

duncle 1^ as long as deep. Scales cycloid, 33^ ; lat. 1. j^. Olive-

brovvu, with traces of 5 darker bars.

Total leugth 75 millim.

Upper Zambesi (district of the Victoria Falls).

30. TiLAPIA HUMILIS.

Ghromis humilis, Steind. Verb, zool.-bot. Ges. Wien, xvi. 1866,

p. 763.

Depth of body 3| in total length, length of head 3-^ times.

Snout with straight upper profile ; diameter of eye 4| times m
length of head, equal to interorbital width ; maxillary not reaching

to below anterior border of eye ; 6 or 7 series of scales on the

cheek. Dorsal XV 10 ; last spine longest, about j length of

head ; longest soft rays not quite | length of head. Pectoral

| length of head. Anal III 8. Caudal rounded. Scales 30 ^ ;

lat. 1. j^. Yellowish brown ; a black opercular spot ; dorsal and

caudal with round blackish spots.

Total length 115 millim.

Angola.

31. TiLAPIA GTTINEENSIS.

Chromis guineensis (Bleek.), Giinth. Cat. iv. pp. 271 & 510

(1862).

Cliromis tristrami, part., Giinth. t. c. p. 269.

Haligenes guineensis, Bleek. Nat. Verb. Vet. Haarlem, xviii. 1863,

no. 2, p. 41, pi. vii.

Teeth small, in 4 series in both jaws. Depth of body 2^ to 2|
in total length, length of head 3^ to 3 5 times. Snout deep, with

very steep upper profile, measuring about Ig diameter of eye,

which is 4 times in length of head and Ig in interorbital width
;

mouth large, | width of head ; maxillary extending to below
anterior boi'der of eye ; 4 series of scales on the cheek, forming an
oblique band the width of which at least equals the diameter of

the eye ; large scales on the opercle. Gill-rakers short, 12 on
lower part of anterior arch. Dorsal XV-XVI 11-12 ; last spine

longest, f to I length of head ; middle soft rays much produced,

nearly 3 times as long as last dorsal spine. Pectoral pointed,

a little longer than the head, not extending to origin of anal.

Ventral produced, reaching beyond origin of anal. Anal III 9

;

third spine shorter than longest dorsal, soft rays produced like the

dorsals. Caudal feebly emarginate, the outer rays somewhat pro-

duced. Caudal peduncle as long as deep. Scales cycloid, 31 -^ •

lat. 1. ^^/-j-^. Dark olive ; vertical fins with some light spots, con-

fluent into two or three streaks on the dorsal ; a black opercular

spot.

Total length 190 millim.

Ashautee.
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32. TiLAPIA TOKAX.

Chromis vorax, Pfeffer, Jahrb. Hamb. wiss. Anst. x. 1893,

p. 151, pi. ii. figs. 9-11, and Thierw. O.-Afr., Eische, p. 12, fig.

(1896).

Teeth very small, in 3 or 4 series in both jaws. Depth of body

nearly equal to length of head, 2| to 2| times in total length.

Snout with convex upper profile, 1| to 1| diameter of eye, which

is 5 times in length of head and nearly twice in intei'orbital width

;

mouth large ; maxillary extending to below anterior border of eye

or a little beyond ; 3 series of scales on the cheek ; large scales on

the opercle. Dorsal XV 12-13 ; middle soft rays much produced,

as long as head. Pectoral pointed, nearly as long as head,

extending a little beyond origin of anal. Ventral extending

beyond origin of anal. Anal III 10 ; soft rays prolonged like

the dorsals. Caudal peduncle as long as deep. Scales cycloid,

28-31 ^ ; lat. 1. 1^. Dark-olive brown ; a rather indistinct dark

opercular spot ; vertical fins blackish.

Total length 149 millim.

German East Africa and Mozambique.

33. TllAPIA SIMONIS.

Chromis simonis, Giinth. Proc. Zool. Soc. 1864, p. 492 ; Lortet,

Arch. Mus. Lyon, iii. 1883, p. 143, pi. ix. fig. 1 ; Tristram, Paun.

Palest, p. 165, pi. xvii. fig. 2 (1884).

Chromis paterfamilias, Lortet, C.E. Ac. Sc. Ixxxi. 1875, p. 1197,

and La Nature, 1876, p. 81, figs.

Teeth very small, in 4 or 5 series in both jaws. Depth of body
equal to length of bead, 2| to 2| times in total length. Snout
with straight upper profile, Ij to 1| diameter of eye, which is

4| to 5 times in length of head and Ig in interorbital width
;

mouth moderate, § width of head ; maxillary extending to between
nostril and eye ; 3 or 4 series of scales on the cheek ; large scales

on the opercle. GiU-rakers short and thick, 10 to 12 on lower

part of anterior arch. Dorsal XV 9-10 ; last spine longest, g to f
length of head, f to | longest soft rays. Pectoral pointed, as long

as the head, extending as far as origin of anal. Ventral not

reaching vent. Anal III 8-9 ; third spine a little shorter than

last dorsal. Caudal rounded. Caudal peduncle as long as deep.

Scales cycloid, 30-32 | ; lat. 1. if^f^. Olive, with 6 or 7 rather

indistinct darker bars ; opercular spot feebly marked ; a rather

indistinct dark spot between the anterior soft rays of the dorsal.

Total length 180 millim.

Syria (Lakes of Galilee and Huleh).

34. TiLAPIA LATA.

Chromis latus, Giinth. Cat. iv. p. 271 (1862); Steind. Verb. zooL-

bot. Ges. Wien, xiv. 1864, p. 227, pi. viii. figs. 1 & 2.

Chromis niloHcus, part., Steind. Sitzb. Ak. Wien, Ix. 1870, p. 96.
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Chromis mierocej'iJialus (non Bleek.), Sauvage, Bull. Soc. Zool.

Frauce, 1884, p. 196, lig.

Chromis ogowenKis, Giiuth. Ann. & Mag. N. H. (6) xvii. 1896,

p. 271.

Teeth small, in 3 to 5 well separated series in both jaws.

Depth of body 2 to 2k in total length, length of head 3 to 3^
times. Snout with straight or convex upper prolile, 1^ to 1^
diameter of eye, which is 3| to 4 times in length of head and 1^
to 1^ in iuterorbital width ; mouth 3- to | width of head ; maxillary

extending to between nostril and eye ; 3 or 4 series of scales on
the cheek ; large scales on the opercle. Gill-rakers very short,

10 to 12 on lower part of anterior arch. Dorsal XV-XVI 10-14
;

last spine longest, nearly | length oi' head, | to -^ udddle soft rays,

which are produced in the adult. Pectoral as long as or a little

longer than the head, extending as far or nearly as far as origin of

anal. Outer ventral ray produced, reaching origin of anal or

beyond. Anal III 9-10 ; third' spine shorter than last dorsal.

Caudal truncate or slightly emarginate. Caudal peduncle a little

deeper than long. Scales cycloid, 29-31 ^| ; lat. 1. yt^- Olive-

brown, with or without 4 or 5 very indistinct darker bars ; a black

temporal spot ; dorsal fin with blackish streaks and a large black

spot between the anterior soft rays, the streaks behind the spot

very oblique.

Total length 175 millim.

West Africa, from the Gambia to the Loango.

35, TiLAPIA RANGII.

Tilajpia rangii, A, Dum. Arch. Mus. x. 1859, p. 255.

Chromis rangii, Rochebr. Actes Soc. Linn. Bord. (4) vi. 1883,

p. 133.

Depth of body 2| in total length. 3 series of scales on the

cheek. 14 gill-rakers on lower part of anterior arch. Dorsal

XV 10. Anal JII 8. Pectoral extending beyond origin of anal.

Caudal truncate. Scales cycloid, 26 ^. A black opercular spot

;

small blackish spots on the soft dorsal.

Total length 100 miUim.
Gorea.

36. TiLAPIA RENDALLI.

Chromis rendalU, Bouleng. Proc. Zool. Soc. 1896, p. 915, fig.

Tilapia rendalli, Bouleng. Tr. Zool. Soc. xv, 1898, p. 4,

Teeth rather small, forming 4 transverse series well separated

from each other. Depth of body 2| to 21 in total length, length

of head 3 to 3^ times. Snout with steep, slightly convex upper

profile, a little longer than the eye, the diameter of which is

4 times in length of head and 1^ in interorbital width ; mouth
about I width of head ; maxillary not extending quite to below

anterior border of eye ; 4 series of scales on the cheek ; large
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scales on the opercle. Grill-rakers very short, 8 on lower part o£

anterior arch. Dorsal XVI 12-13 ; last spine longest, i length

of head. Pectoral pointed, a little longer than the head, extending

as far as origin o£ anal. Ventral not reaching vent. Anal III

9-10 ; third spine as long as middle dorsals. Caudal rounded.

Caudal peduncle not longer than deep. Scales cycloid, 30-32

i2^i ' ^^^" ^* r^' Body without distinct markings ; snout and a

spot on the opercle blackish ; dorsal fin with blackish spots and
oblique bars.

Total length 220 millim.

Upper Shire River.

37. TiLAPIA AFFIMS.
'

Tilapia crffiiiis, A. Dum. Arch. Mus. x. 1859, p. 255.

Ghromis offinis, Kochebr. Act. Soc. Linn. Bord. vi. 1883, p. 131.

Ohromis aureus, Steind. Verh. zool.-bot. Ges. Wien, xiv. 1864,

p. 229, pi. viii. fig. 5.

Teeth small, in 3 or 4 regular series in both jaws. Depth of

body 2| to 2| in total length, length o£ head 3. Snout with
straight upper profile, 1| to li diameter of eye, which is contained

4 times in length of head, and li to 11 in interorbital width
;

mouth nearly | width of head, extending to below anterior border
of eye ; 3 series of scales on the cheek ; large scales on the opercle.

Gill-rakers short, 8 or 9 on lower part of anterior arch. Dorsal
XV 11-12 ; last spine longest, ^ length of head, nearly i longest

soft rays. Pectoral pointed, 1| length of head, extending to

origin of anal. Ventral reaching origin of anal. Anal III 8-10
;

third spine a little shorter than last dorsal. Caudal rounded.
Caudal peduncle slightly deeper than long. Scales cycloid,

32
jjjj^ ; lat. 1. ~. Olive, a black opercular spot ; soft dorsal with

blackish spots more or less confluent into oblique streaks.

Total length 170 millim.

Senegal and Niger.

38. Tilapia BFHTOifi.

Chromis hurtoni, Giinth. Proc. Zool. Soc. 1893, p. 631, pi. Iviii.

fig.C.

Tilaina burtoni, Bouleng. Tr. Zool. Soc. xv. 1898, p. 5.

Teeth in 5 closely-set series, outer moderately large, inner very
minute. Depth of body 2| in total length, length of head 2i.

Snout with slightly concave upper profile, Ig diameter of eye,
which is contained 4 times in length of head and equals inter-

orbital width ; mouth rather large, nearly | width of head,
extending to below anterior border of eye ; 4 series of scales on
the cheek ; large scales on the opercle. Gill-rakers short, 10 on
lower part of anterior arch. Dorsal XIV 11 ; spines equal from
the 10th, 5 length of head, i longest soft rays. Pectoral 4 length
of head, extending as far as origin of anal, ^'^entral prolonged iu
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a filament, extending beyond origin of anal. Anal III 9 ; third

spine a little shorter than longest dorsals. Caudal rounded.

Caudal peduncle a little longer than deep. Scales cycloid,

29 ^^ ; lat. 1. ^. Olive, a dark opercular spot ; two dark bars

across the upper surface of the snout ; a dark streak behind the

eye.
' Total length 95 milHm.

Lake Tanganyika.

39, TiLAPIA BFETTIKOFEEI.

Chromis huttiloferi, Hubreclit, Xotes Leyd. Mus. iii. 1881, p. 66 ;

Steind. op. cit. xvi. 1894, p. 39.'

Teeth rather large (10 on each side in the outer row of the

upper jaw). Depth of body 2 to 2| in total length, length of

head 3 to 3f . Snout as long as the eye, which is contained 3

times in length of head ; 5 or 6 series of scales on the cheek.

Gill-rakers short, 11 on lower part of anterior arch. Dorsal XIV-
XV 15-16. Pectoral as long as or a little shorter than the bead,

not extending so far as origin of anal. Ventral prolonged into a

filament, extending beyond origin of anal. Anal HI 10-11.

Caudal rounded (?). Scales cycloid, 29-30 ^-^i
; kt. 1. f^|_ g ^j^^.^

bars, the first two across the head, the last two on the caudal

peduncle ; these bars a little broader than the spaces between

them.
Total length 105 millim.

St. Paul's Eiver, Liberia.

40. TiLAPIA POLTCENTBA.

Tilapia pohjcentra, A. Dum. Arch. Mus. x. 1859, p. 254.

Chromis poJycentra, Giinth. Cat. iv. p. 270 (1862).

Depth of body 2| in total length. 3 series of scales on the

cheek. 9 giU-rakers on lower part of anterior arch. Dorsal

XVIII 8. Anal III 7. Caudal rounded. Scales cycloid,

24 ^. Scales finely dotted with blackish ; soft dorsal with

alternating series of dark and light spots and a large black spot in

front.

Total length 100 millim.

Gorea.

41. TiLAPIA KIBKI.

? Ctenochromis strigigena, Pfeffer, Jahrb. Hamb. wiss. Anst. x.

1893, p. 155, pi. ii. tigs. 5-8.

Chromis kirkii, Giinth. Proc. Zool. Soc. 1893, p. 624, pi. Ivi.

fig. A (1894).

? Chromis strigigena, Pfeffer, Thierw. O.-Afr., Fische, p. 18, fig.

(1896).

' I am indebted to Dr. van Lidth de Jeude for notes supplementing the

deecriptions quoted.
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Ctenochromis JcirJiii, Pfeffer, 1. c. p. 19.

Tilapia hirTcii, Bouleng. Tr. Zool. Soc. xv. 1898, p. 4.

Teeth small, in 3 or 4 series in both jaws. Depth of body 2|-

to 2| in total length, length of head 3 times. Snout with straight

upper profile, 1 j to 1| diameter of eye, which is 2>\ to 4 times in

length of head and equal to or a little less than interorbital width ;

mouth f to I width of head ; maxillary extending to below nostril

or between nostril and eye ; 3 series of scales on the cheek ; large

scales on the opercle. Gill-rakers short, 11 or 12 on lower part

of anterior arcb. Dorsal XV-XVII 9-11 ; last spine longest,

about ^ length of head, not or but little shorter than the soft rays.

Pectoral pointed, as long as or a little shorter than the head.

Ventral reaching vent or a Uttle beyond. Anal III 8-10

;

third spine a little shorter than longest dorsal. Caudal truncate

or feebly emarginate, the rays covered with small scales. Caudal
peduncle 1\ to Ig as long as deep. Scales finely denticulate on

the border, 33-34 ~^^ ; lat. 1. ^~|. Brownish above, silvery

beneath, with a blackish stripe from the opercular spot to the root

of the caudal ; a second stripe may be present between the upper
lateral line aud the dorsal fin ; both these stripes may be broken
up into spots ; soft dorsal and caudal with small dark and light

spots forming more or less regular series.

Total length 150 millim.

Upper Shire Eiver and Lake Nyassa. C. strigigcna is founded
on young specimens from Mbuziui, German East Africa.

42. Tilapia ietheinus.

CJiromis lethrinus, Giinth. Proc. Zool. Soc. 1893, p. 622, pi. Iv.

fig. A.
Tilapia lethriniis, Bouleng. Tr. Zool. Soc. xv. 1898, p. 4.

Teeth very small, in 3 or 4 series in both jaws. Depth of body
nearly equal to length of head, 2| to 2| in total length. Snout
long, with straight upper profile, 1| to 2 diameter of eye, which is

4 to 4| times in length of head and equals interorbital width
;

mouth small, | width of head ; maxillary extending to between
nostril and eye ; 3 series of scales on the cheek ; large scales on
the opercle. GiU-rakers large, falciform, 8 or 9 on lower part of

anterior arch. Dorsal XV-XVl 10-11 ; last spine longest, not

g length of head, about | length of soft rays. Pectoral pointed, a

little shorter than the head. Ventral reaching vent or origin of

anal. Anal III 8-9 ; third spine shorter and stronger than
longest dorsal. Caudal with crescentic emargination, the rays

covered wilh small scales. Caudal peduncle Ig as long as deep.

Scales finely denticulate on the border, 33-34 j^ ; lat. 1. j||g-

Silvery, brownish on the back ; some blackish spots or a black

stripe above the upper lateral line ; a blackish stripe may be
present along the side of the body and above the lower lateral

line ; dorsal and caudal chequered with blackish between the rays,

Pboc. Zool. Soo.—1899, No. IX. 9
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the spots having a tendency to form oblique stripes on the soft

dorsal.

Total length 180 millim.

Lake Nyassa.

43. TiLAPIA JOHNSTONI.

Chromis subocularis, part., Giinth. Proc. Zool. Soc. 1893, p. 621,

pi. liv. fig. B.
Chromis johnstoni, Giinth. I.e. p. 622, fig. A.
Chromis tetrastigma, Giinth. 1. c. p. 623, fig. C.

Tilapia suhoculains, Bouleng. Tr. Zool. Soc. xv. 1898, p. 4.

Tilapia johnstoni, Bouleng. I. c.

Tilapia tetrastigma, Bouleng. 1. c.

Teeth in 4 or 5 series, the outer moderately large and separated

by a considerable interspace from the others, which are very minute
and conical. Depth of body nearly equal to length of head, 2| to

3 times in total length. Snout ^vith straight upper profile, Ig to

1| diameter of eye, \Ybich is 3| to 4 times in length of head and
equal to or some\^hat greater than interorbital width ; mouth f
width of head ; maxillary extending to between nostril and eye ;

3 or 4 series of scales on the cheek ; large scales on the opercle.

Gill-rakers short, mostly notched, 11 or 12 on lower jjart of

anterior arch. Dorsal XIV-XVI 10-11 ; last spine longest, f to

^ length of head, | longest soft rays. Pectoral pointed, as long

as or a little shorter than the head, extending to origin of anal.

Ventral reaching vent or anal. Anal III 8-9
; third spine a little

shorter than longest dorsal. Caudal slightly notched, pointed

above, rounded below. Caudal peduncle 1^ to 1| as long as deep.

Scales finely denticulate on the border, 32-33 .^r-i; : lat. 1. |?^f'' 11-13 • 14-lb

Pale olive, with 6 to 8 more or less regular dark bars, which may
be accompanied or replaced by a few blackish spots ; a dark

opercular spot ; dorsal with oblique dark streaks and rows of

small pale spots ; caudal with small pale spots.

Total length 115 millim.

Lake Nyassa and Upper Shire Biver.

44. Tilapia pectoealis.

Ctenochromis pectoralis, Pfeffer, Jahrb. Hamb. wiss. Anst. x.

1893, p. 153, pi. ii. figs. 3, 4, 7, and Thierw. O.-Afr., Fische, p. 16,

fig. (1896).

Teeth in 5 rows in both jaws, inner very minute. Depth of

body nearly equal to length of head, 24 times in total length.

Snout with straight upper profile, as long as the eye, the diameter

of which is contained somewhat more than 3 times in length of

head and a little exceeds interorbital width ; mouth extending

nearly to below anterior border of eye ; 3 series of scales on the

cheek ; larger scales on the opercle. Gill-rakers very short, 10 on
lower part of anterior arch. Dorsal XV-XVI 8-9

; soft rays

somewhat produced. Pectoral pointed, nearly as long as head,
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extending as far as origin of anal. Ventral reaching origin of
anal. Anal III 8. Caudal truncate. Caudal peduncle as long

as deep. Scales with denticulate edge, 30 ~ ; lat. 1. 1^^. Brownish
with 10 to 12 dark bars ; a dark opercular spot ; dark streaks and
a large white, dark-edged ocellus on the soft dorsal and on the
anal.

Total length 63 milUm.
Korogwe, German East Africa.

45. TiLAPIA NTJCHISQUAMUIATA.

Chromis iiiicJiisquamulatus, Hilgend, Sitzb. Ges. naturf. Fr.
1888, p. 76.

Chromis {Haplochrmnis) obliqiddens, Hilgend. 1. c.^

Ctenochromis nucMsquamulatus, PfefE. Thierw. O.-Afr., Fische,
p. 14.

Ctenochromis sauvagei, Pfeff. 1. c. p. 15.

Ctenochromis obliquidens, PfefE. Arch. f. Nat. Ixiii. 1897, p. 60.
Tilapia nucJiisquamuldta, Bouleng. Tr. Zool. Soc. xv. 1898, p. 5.

Tilapia sauvai/ii, Bouleug. 1. c.

Tilajna obliquidens, Bouleng. 1. c.

Teeth small, in 5 to 8 rows. Depth of body 2| to
2-f-

times in
total length, length of bead about 3 time?. Snout with straight
upper profile, a little longer than the eye, which is 3| to 3| times
in length of head, and equals or a little exceeds interorbital width

;

mouth with thick and broad lips, extending to below anterior
border of eye or slightly beyond ; 3 or 4 series of scales on the
cheek

; large scales on the opercle. 10 gill-rakers on lower part
of anterior arch. Dorsal XVI 8-10 ; last spine longest, about f
length of head. Pectoral pointed, extending to origin of anal or
a little beyond. Ventral reaching vent or anal. Anal III 8-9.

Scales ctenoid, 28-31 ~^ ; scales on occiput and nape very small.

Olive or brownish, with more or less distinct dark cross-bars, with
or without a dark lateral stripe; a dark opercular spot; soft
dorsal with dark and light spots ; three or four round white spots
on the posterior half of the anal ; ventrals black.

Total leugth 125 millim.

Victoria Nyanza.

46. Tilapia eostrata, sp. n. (Plate XII. fig. 1.)

Teeth very small, in 4 series in both jaws. Depth of body Si
times in total length, length of head 2|. Snout very long and
pointed, with slightly concave upper profile, twice as long as
diameter of eye, which is 4| in length of head and equals inter-
orbital width ; mouth f width of head ; maxillary extending to
between nostril and eye ; 3 series of scales on the cheek ; large
scales on the opercle. Gill-rakers rather long and slender, 21 on

^ I am indebted to the kindness of Prof. Hilgendorf for notes on the type
specimen. "^

9*
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lower part of anterior arch. Dorsal XVI 11 ; last spine longest,

^ length of head, a little shorter than soft rays. Pectoral pointed,

I length of head, not extending as far as origin of anal. Ventral
reaching vent. Anal III 9 ; third spine a little shorter than last

dorsal. Caudal rather deeply emarginate. Caudal peduncle 1|

as long as deep. Scales with finely denticulate edge, 35 ^ ;

lat. 1. j^. Pale brown above, silvery white beneath ; five dark

brown cross-bars, broken up into large spots ; a small dark brown
opercular spot ; a large brown spot at base of caudal ; fins white.

Total length 105 millim.

A single specimen from Lake Nyassa. Collected by Miss M.
Woodward

;
presented by Miss S. C. McLaughlin.

47. TiLAPIA WILLIAMSI.

Chromis ivilliamsi, Giinth. Proc. Zool. Soc. 1893, p. 624, pi, Ivi.

fig, C,

Tilajna luilliamsi, Bouleng. Tr, Zool, Soc. xv. 1898, p. 4.

Teeth moderate, in 5 or 6 closely-set series in both jaws.

Depth of body equal to length of head, 3 times in total length.

Snout with slightly convex upper profile, Ig diameter of eye,

which is 4 times in length of head and Ig in interorbital width
;

mouth I width of head ; maxillary extending to below anterior

border of eye ; 4 series of scales on the cheek ; large scales on the

opercle, Gill-rakers short, 10 on lower part of anterior arch.

Dorsal XVII 8 ; last spine longest, nearly | length of head, |
longest soft rays. Pectoral obtusely pointed, ^ length of head,

not extending to origin of anal. Ventral reaching vent. Anal
III 7 ; third spine a little shorter than last dorsal. Caudal
rounded, basal half densely scaled. Caudal peduncle slightly

longer than deep. Scales finely denticulate on the border, 31 ^^

;

lat. 1, Yy Dark brown, with scattered blackish spots ; a blackish

opercular spot ; a round blackish spot at the root of the caudal

;

fins grey, dorsal broadly edged with black ; two small round white
spots on the posterior part of the anal.

Total length 105 millim.

Lake Nyassa.

48. TiLAPIA CALLIPTEKA.

Chromis callipterus, Giinth. Proc, Zool, Soc. 1893, p, 623, pi, Iv.

fig, B (1894) ; Bouleng, op. cit. 1896, p. 916,

Chromis siihondaris, part., Giinth. 1. c. p. 621,

Ctenochromis calUpterus, Pfeffer, Thierw. O.-Afr., Pische, p. 19.

Tilapia calliptera, Bouleng. Tr. Zool. Soc. xv. 1898, p. 4.

Teeth small, in 3 to 5 series in both jaws. Depth of body 2|
to 24 in total length, length of head 2^ to 3 times. Snout with

straight iipper profile, 1^ to Ig diameter of eye, which is 3| to 4
times in length of head and equal to or a little less than inter-

orbital wiflth ; mouth f to | width of head ; maxillary extending
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to below anterior border of eye ; 3 or 4 series of scales on the

cheek ; large scales on the opercle. Gill-rakers short, 8 to 10 on

lower part of anterior arch. Dorsal XIV-XVl 8-10 ; last spine

longest, f to I length of liead, | to 4 longest soft rays. Pectoral

pointed, | to i length of head, not extending quite so far as origin

of anal. Ventral reaching origin of anal or a little beyond. Anal

III 7-8 ; third spine as long as or a little shorter than longest

dorsal. Caudal rounded. Caudal peduncle as long as deep.
o< , 19-22

Scales finely denticulate on the border, 30-33 j^ ; lat. 1. j^-jg-

Brown or olive, with more or less distinct dark and light spots on

the soft dorsal and caudal ; anal often with a few large round

white spots ; a dark band from below the eye to the angle of the

mouth ; a dark opercular spot.

Total length 140 millim.

Shire Eiver and Lake Nyassa.

49. TiLAPIA. MONTEIEI, Sp. n.

Teeth in outer row moderate, separated by an interspace from A

band of 5 transverse series of minute closely-set teeth. Depth of

body equal to length of head, 3 times or not quite 3 times in total

length. Snout with straight upper profile, 1^ diameter of eye,

which is 3 1 in length of head and shghtly exceeds interorbital

width ; mouth rather large, | width of head ; maxillary exteuding

to below anterior border of eye or slightly beyond ; 4 or 5 series

of scales on the cheek ; large scales on the opercle. Gill-rakers

short, 10 on lower part of anterior arch. Dorsal XIV-XV
10-11 ; spines equal in length from the 5th, 5 length of head, a

little more than g length of longest soft rays. Pectoral pointed,

I length of head, not extending to origin of anal. Ventral reaching

origin of anal. Anal III 6-7. Caudal rounded, densely scaled

at the base. Caudal peduncle a little deeper than long. Scales

mostly with finely denticulate edge, 30^ ; lat. 1. ^-^. Brownish

;

soft dorsal with oblique dark streaks.

Total length 95 millim.

Congo. A single specimen collected by the late J. J. Monteiro.

A second specimen of the same size, from Matadi, forms part of

the collections made by order of the Congo Free State.

60. TiLAPIA FASCIATA.

Chromis fasciatus, Perugia, Ann. Mus. Geneva, (2) x. 1892,

p. 970.

Three series of teeth in the jaws, outer moderately large, inner

very minute. Depth of body equal to length of head, 2| to 2| in

total length. Snout with straight upper profile, as long as the eye,

the diameter of which is 3 times in length of head and exceeds

interorbital width ; 3 or 4 series of scales on the cheek ; mouth
small, maxillary reaching to between nostril and eye. GUI-rakers

short, slender, lO on lower part of anterior arch. Dorsal XV 10-11;



134 MB. G. A. BOULENGER ON THE AFBICAW AND [Feb. 7,

spines equal in length from the fourth or fifth; soft rays produced,

the longest twice as long as the longest spines. Pectoral obtusely

pointed, | to | length of head, not extending to origin of anal. Ven-

tral reaching origin of anal. Anal III 6-7 ; third spine as long as

longest dorsal. Caudal rounded. Caudal peduncle as long as deep.

Scales ctenoid, 29-30 '^
; lat. 1. J|^. YeUowish, uniform or with

8 or 9 dark bars.

Total length 45 millim.

Lower Congo.

51. TiLAPIA ACUTICEPS.

CJiromis acuticeiis, Steind. Yerh. zool.-bot. Ges. Wien, xvi. 1866,

p. 764.

Teeth very small, in 2 series. Depth of body a little less than

length of head, about 3 times in total length. Snout with straight

upper profile, I3 diameter of eye, which is 4 times in length of

head and equals interorbital width ; mouth moderate, § width of

head ; maxillary extending to between nostril and eye ; 4 or 5

series of scales on the cheek ; large scales on the opercle. Gill-

rakers short, 9 on lower part of anterior arch. Dorsal XIV-XV
10-11 ; last spine longest, about | length of head and | longest

soft rays. Pectoral obtusely pointed, about f length of head, not

extending to origin of anal. Ventral reaching vent. Anal III

8-9 ; third spine nearly as long as last dorsal. Caudal rounded.

Caudal peduncle as long as deep. Scales ctenoid, 30 y^ ; lat. 1. ^g-^-

Yellowish brown, with several dark bars ; a black opercular spot

;

a dark streak from below the eye to the angle of the mouth

;

vertical fins with small blackish spots, forming obhque streaks on

the soft anal.

Total length 85 millim.

Angola and district of the Victoria Falls.*&^

52. TiLAPiA LivLNGSTONii, sp. n. (Plate XI. fig. 2.)

Teeth in 6 series in both jaws, outer moderately large and bi-

cuspid, inner very small, closely-set, and tricuspid. Depth of body

scarcely greater than length of head, 3 times in total length ; snout

descending in a strong curve, as long as the eye, the diameter of

which is 3i times in length of head and slightly exceeds inter-

orbital width : mouth moderately large, | width of head, extending

to below anterior border of eye ; 3 or 4 series of scales on the

cheek ; larger scales on the opercle. Gill-rakers short, 8 on lower

part of anterior arch. Dorsal XVII 9 ; last spine longest, not

quite I length of head, § longest soft rays. Pectoral pointed,

I length of bead, not extending to origin of anal. Ventral reaching

origin of anal. Anal III 8 ; third spine a little shorter than last

dorsal. Caudal rounded. Caudal peduncle as long as deep.

Scales with strongly denticulate edge, 33 1| ; lat 1. 1|^. Brownish

above, with 7 dark bars, the first on the nape, the penultimate on
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the caudal peduncle, the last on the root of the caudal fin ; two
round white spots on the anal fin.

Total length 73 millim.

A single specimen, collected by Dr. Livingstone on the Zambesi
Expedition.

53. TiLAPiA DEsroNTAiNESi. (Plate XI. fig. 3.)

Lahrus desfontahiii, Lacep. Hist. Poiss. iv. pp. 54 & 160 (1802).
Spams (?) desfontainii, G-ervais, Zool. Pal. Gen. p. 208, pi. xlv.

fig. 4 (1869).

CJiromis desfontainii, Sauvage, Bull. Soc. Philom. (7) i. 1877,

p. 160 ; Vincig. Ann. Mus. Genova, xx. 1884, p. 429 ; Eolland,
Eev. Scientif. (4) ii. 1894, p. 418, fig.

Teeth in 3 series in both jaws, outer moderately large, uni- or

bicuspid, inner very minute. Depth of body 21 to 2g in total

length, length of head 2|- to 24. Snout with straight upper profile,

Ig to Ig diameter of eye, which is 4 to 4^ times in length of head
and equal to or slightly less than the interorbital width ; mouth
modei-ate, f to f width of head ; maxillary extending to below
anterior border of eye ; 4 series of scales on the cheek ; large

scales on the opercle. Gill-rakers short, tubercle-like, 7 or 8
on lower part of anterior arch. Dorsal XV-XVI 10-11

;

last spine longest, f to | length of head, f to f longest soft rays.

Pectoral obtusely pointed, f to | length of head, not extending to

origin of anal. Ventral reaching vent or origin of anal. Anal
III-IV8-10; third spine shorter and stronger than last dorsal.

Caudal rounded. Caudal peduacle as long as deep. Scales ctenoid,

30-33 j^^g ; lat. 1. g3jg . Brownish or olive ; a more or less distinct

dark streak from below the eye to the angle of the mouth ; a dark
opercular spot ; vertical fins with small dark and light spots

;

ventrals black.

Total length 90 millim.

Algerian and Tunisian Sahara.

This species links Tilapia with Paratikqna. In some specimens,
as observed by Sauvage, nearly all the outer teeth are conical and
unicuspid, whilst in others all or most of the outer teeth are

provided with a lateral cusp situated on the outer side at a consider-

able distance from the apex.

54. Tilapia flayii-josephi.

Chromis flavii-josephi, Lortet, Arch. Mus. Lyon, iii. 1883, p. 141,
pi. viii. fig. 2.

Teeth as in T. desfontatnesl. Depth of body equal to length of

head, 2| in total length. Snout with straight upper profile, 1^
to Ig diameter of eye, which is 4 to 4| times in length of head and
equals interorbital width ; mouth large, f to | width of head

;

maxillary extending to below anterior border of eye ; 3 or 4 series

of scales on the cheek ; large scales on the opercle. Gill-rakers

short, 8 on lower part of anterior arch. Dorsal XIV-XA^ 8-9

;
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last spine longest, f length of head, f longest soft rays. Pectoral

obtusely pointed, f length of head, not extending to origin of anal.

A^entral reacliing origin of anal. Anal III 7 ; third spine shorter

and stronger than last dorsal. Caudal rounded. Caudal peduncle

as long as deep. Scales ctenoid, 26-27 -^ ; lat. 1.
-^pfQ-.

Pale

greenish above, silvery beneath ; a blackish bar below the eye

;

brown stripes on the snout and between the eyes, two continuous

or interrupted brown stripes along the body, two brown spots on

the tail, and a few round, yellow, brown-edged spots on the

anal hn.

Total length 120 millim.

Syria, around Lake of Gralilee.

55. THiAPIA PHILANDEE.

Chromis (Ctenochromis) philander, M. "Webei", Zool. Jahrb., Syst.

X. 1897, p. 148.

Teeth in 3 series in both jaws, outer moderately large, with

strong lateral cusp, inner very minute. Depth of body equal to

or a little less than length of head, which is contained 2f to 2f
in total length. Snout with sUghtly convex upper profile, a little

longer than the eye, which is contained nearly 4 times in length of

head and equals interorbital width ; mouth moderate, f width of

head ; maxillary extending to below anterior border of eye ; 3

series of scales on the cheek ; large scales on the opercle. Gill-

rakers short, tubercle-like, 8 on lower part of anterior arch.

Dorsal XIII-XIV 9-10 ; spines subequal from the third, a little

more than ^ length of head, f to | longest soft rays. Pectoral

obtusely pointed, f length of head, not extending to origin of anal.

Ventral reaching vent or origin of anal. Anal III 8-10 : third

spine nearly as long as longest dorsal. Caudal rounded. Caudal

peduncle as long as deep. Scales ctenoid, 27-28 ^; lat. 1. -^
Olive-brown, with an indistinct darker lateral stripe ; a blackish

opercular spot ; soft dorsal and anal with small dark and light

spots.

Total length 55 millim.—Grows to 65 millim.

Natal, Transvaal.

56. TiLAPIA LABIATA.

Tilapia labiata, Bouleng. Tr. Zool. Soc. xv. 1898, p. 17, pi. V.

fig. 1.

Outer teeth rather large, feebly notched ; inner teeth very small,

tricuspid, in 3 or 4 series. Depth of body equal to length of head,

2f to 2| times in total length. Snout with straight upper profile,

l| to 1| diameter of eye, which is Sj to 4| times in length of

head and equals interorbital width ; maxillary not extending

to below anterior border of eye ; 3 or 4 series of scales on the

cheek ; large scales on the opercle ; lips very strongly developed,

both produced into a large triangular lobe in front. Gill-rakers

moderate, 15 on lower part of anterior arch. Dorsal XYIII 10
;
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middle dorsal spines longest, about f length of head and a little

shorter than longest soft rajs. Pectoi'al | to 4- length of head,

extending to origin of anal. Ventral reaching origin of anal.

Anal III 6-7 ; third spine longest, as long as longest dorsals,

slightly shorter than longest soft rays. Caudal truncate. Caudal

peduncle slightly longer than deep. Scales finely denticulate on

the border, 33-35 j|^ ; lat. 1. j~f. Pale olive, with 10 more or

less distinct darker cross-bars ; hns greyish brown ; dorsal some-
times with oblique dark and light streaks ; caudal with numerous
round dark spots between the rays.

Total length 170 millim.

Lake Tanganyika.

57. TiLAJPiA ZEBKA, sp. n. (Plate XII, fig. 2.)

Teeth very small, in 4 or 5 series in both jaws. Depth of body

2^ times in total length, length of head 3i. Snout with straight

upper profile, Ij diameter of eye, which is 4 times in length of

head and Ij in interorbital width ; mouth rather large, | width of

head ; maxillary extending to below anterior border of eye ; 5 or

6 series of scales on the cheek ; large scales on the opercle. Gill-

rakers short, 12 on lower part of anterior arch. Dorsal XVIII S ;

last spine longest, | length of head, f middle soft rays, which are

produced. Pectoral pointed, as long as head, not extending as

far as origin of anal. Outer ray of ventral produced, filiform,

extending beyond origin of anal. Anal III 8 ; third spine nearly

as long as last dorsal. Caudal rounded (?), densely scaled at the

base. Caudal peduncle a little deeper than long. Scales with finely

denticulate edge, 31 ^ ; lat. 1. ^^ ; scales on occiput and nape

very small. Grey, with six dark brown bars ; a crescentic dark
brown band on the forehead, from ej'e to eye, followed by a second
further back, and a third in front of the dorsal ; vertical fins grey

;

three roimd white spots on the posterior part of the anal ; ventrals

blackish.

Total length 105 millim.

A single specimen from Lake Nyassa. Collected by Miss M.
"Woodward

;
presented by Miss S. C. McLaughlin.

58. TuAPiA AiTEATA. (Plate XII. fig. 3.)

Chromis auratus, Bouleng. Ann. & Mag. N. H. (6) xix. 1897,

p. 155.

Tilapia aurata, Bouleng. Tr. Zool. Soc. xv. 1898, p. 4.

Teeth small, in 5 or 6 closely-set series in both jaws. Depth of

body 3| in total length, length of head 3^. Snout short, profile

curved ; diameter of eye 4 times in length of head, slightly greater

than interorbital width ; mouth small, f width of head, extending
to between nostril and eye ; 3 series of scales on the cheek ; large

scales on the opercle. Gill-rakers very short, 8 on lower part

of anterior arch. Dorsal XIX 6 ; spines subequal in length

from the 4th, g length of head, 4 longest soft rays. Pectoral
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pointed, | length of head, not extending to origin of anal.

Ventral reaching vent. Anal III 6 ; third spine as long as

longest dorsals. Caudal truncate, deusel}' scaled. Caudal peduncle

a little longer than deep. Scales with finely denticulate border,

34 "^ ; lat. 1. ^r'. Bright golden yellow, with three black stripes,

one along the side oi: the body from the eye to the base of the

caudal, a second above the upper lateral line from the occiput to

the caudal peduncle, and a third along the dorsal fin ; two curved

black bands across the snout from eye to eye ; a few black spots

on the upper part of the caudal fin.

Total length 75 millim.

Lake Nyassa.

59. TiLAPIA OLIGACANTHUS.

Tilapia oUqacanthus, Bleek. Versl. Ak. Amsterd. ii. 1868, p. 309
;

Bleek. & Pollen, Poiss. Madag. p. 11, pi. iv. fig. 1 (1874).

Pli/chochromis oligacantJms, Steind. Sitzb. Ak. Wien, Ixxxii. i.

1880, p. 249, pi. i. ; Sauvage, Hist. Madag., Poiss. p. 439,

pis. xliv. fig. 4, xlivB. fig. 1, & xlv. fig. 1 (1891).

Teeth in 3 series in both jaws, of outer row moderate, of inner

rows very small. Depth of body 2i- to 2^ in total length, length

of head 2| to 3. Snout with straight or slightly convex upper

profile, 14^ diameter of eye, which is 3| to 4 times in length of

head and equals intei'orbital width ; mouth moderate, | diameter of

eye, extending to between nostril and eye ; 4 or 5 series of scales

on the cheek ; larger scales on the opercle. Grill-rakers short, 12

or 13 on lower part of anterior arch. Dorsal XIII-XIV 11-12
;

last spine longest, f to 5 length of head, | to | longest soft rays.

Pectoral poiuted, as long as the head or a little shorter, not

extending so far as origin of anal. Ventral reaching vent or a

little beyond. Anal III 8-9 ; third spine longer than last dorsal.

Caudal with rather deep crescentic emargination. Caudal peduncle

as long as deep. Scales with finely denticulate border, 32-34

ll^ ; lat. 1. |i^. Olive or brownish above, with five dark bars or

two or three large dark spots on each side.

Total length 135 millim.

Madagascar.

60. Tilapia madagascariensis.

PtychocJiromis madagascarietisis, Sauvage, Hist. Madag., Poiss.

p. 442, pis. xliii. fig. 4 & xhv a. fig. 6 (1891).

Teeth in 4 or 5 closely-set series, of outer row moderate, of

inner rows very small. Depth of body 2 to 24- in total length,

length of head 3. Snout with straight or slightly convex upper

profile, 1| to 1| diameter of eye, which is 4 times in length of

head and I5 to I5 in interorbital width; mouth moderate,

I diameter of eye, extending to between nostril and eye ; 4 or 5

series of scales on the cheek ; larger scales on the opercle. Grill-

rakers short, falciform, 12 on lower part oF anterior arch. Dorsal

XIII 10-13 ; last spine longest, g to f length of head ; middle
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soft ra)'s much produced, as long as the head or a little longer.

Pectoral pointed, as long as the head, not extending so far as

origin of anal. Ventral reaching vent or origin of anal. Anal
III 7-8 ; third spine a little longer than last dorsal ; middle soft

rays pi'oduced. Caudal feebly emarginate. Caudal peduncle as

long as deep or slightly deeper than long. Scales with finely

denticulate border, 32-34 ^: ; lat. 1, |^^. Uniform brown.

Total length 220 millim.

Madagascar.

61. TlLAPIA QRANDIDIERI.

Ptycliochromis grandidieri, Sauvage, Bull. Soc. Philom. (7) vi.

1882, p. 174, and Hist. Madag., Poiss. p. 441, pis. xliv. fig. 3 &
xlivA. fig. 5 (1891).

Closely allied to T. madagascanensis, but distinguished by smaller

scales, 35 ^^. D. XIII-XIV 11. A. Ill 7. Brown, each scale

bearing a blue spot.

Total length 160 millim.

iMadagascar.

62. TiLAPIA BETSILBAJiTA, sp. u.

Tilapia betsUeana.

Teeth in 4 or 5 closely-set series, of outer row moderate, of
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inner rows very small. Depth of body 2 to 2i in total length,

length of head 3|. Occiput strongly humped, forming an angle

with the upper profile of the snout, which is straight and somewhat

convex ; snout 1^ diameter of eye, which is 3| to 4 times in length

of head and li in iuterorbital width; mouth moderate, about |
width of head, extending to below anterior border of eye ; 5 series

of scales on the cheek ; larger scales on the opercle. Gill-rakers

short, 11 on lower part of anterior arch. Dorsal XIV-XV 12-13
;

last spine longest, f length of head ; juiddle soft rays much
produced, longer than the head. Pectoral pointed, as long as the

head, not extending so far as origin of anal. Ventral reaching

vent. Anal III 10 ; third spine a little longer than last dorsal

;

soft rays produced like the dorsals. Caudal emarginate. Caudal

peduncle slightly deeper than long. Scales with finely denticulate

border, 31-33
y^.

Total length 200 milhm.
Two badly preserved specimens from the collections of the

Eev. W. D. Cowan in Betsileo, Madagascar.

The follo\\ing species from Lake Ngami are insufficiently

described by Castlenau, Mem. Poiss. Afr. Austr, (1861) :

—

Chromys sjiarmanni, p. 12.

D. XVI 12 ; A. Ill 10. Body short and deep. Dark green
;

anterior half of caudal dark red, posterior half greenish white.

Chromys andersoni, p. 14.

D. XVI 15 ; A. Ill 12. Teeth in 4 series. Body short and
deep ; pectoral very long ; dorsal and anal prolonged. Blackish

grey ; caudal dark red ; dorsal grey, edged «ith red ; dorsal and

anal with round blue spots.

Chromys chapmani, p. 15.

D. XVI 11; A. Ill 10. Lat. 1. % Body short and deep;

pectoral very long. Greyish white ; caudal blackish, yellow in the

middle ; dorsal grey, variegated with yellow and tipped with

reddish.

Chromys smifhi, p. 16.

Lat. 1. ||. Teeth in t^^ o rows. Pectoral not prolonged. Black

above, yellow beneath ; head dark i-ed beneath ; dorsal and caudal

greenish ; ventrals and anal purple.

Chromys levaillanti, p. 16.

D. XV 14 ; A. Ill 11. Body elongate. Pectoral rather short.

Grey ; head covered with red dots ; dorsal grey, dotted with black

;

caudal dirty green ; anal yellowish green, dotted with red.
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15. Steatocbantts Blgr.

Ann. Mus. Congo, Zool. i. p. 52 (1899),

Body moderately elongate ; scales cycloid. Two series of small
notched teeth in both jaws, the outer larger, with a pair of larger,

truncate, incisor-like teeth at the symphysis. Maxillary exposed.
An adipose crest or swelling along the vertex and occiput.

Dorsal with 19 or 20 spines, anal with 3. Vertebrae 30 (16 + 14).

1. StBATOCRANXJS 6IBBICEPS Blgr.

L. c. pi. xxviii. fig. 1.

Depth of body 3| to 3| times in total length, length of head 3.

Snout -with slightly convex upper profile, nearly twice as long as
the eye, the diameter of which is 5 times in length of head and
equals interorbital width ; maxillary extending to below nostril

;

no scales on the head. Dorsal XIX-XX 8 ; last spine longest, 4
length of head, a little shorter than soft rays. Pectoral rounded,

I or I length of head. Ventral not reaching vent. Anal III 0.

Caudal rounded. Caudal peduncle as long as deep. Scales 32-35
i- kt 1

21

Total length 75 millim.

Lower Congo.

16. DooiMODus Blgr.

P. Z, S. 1896, p. 917.

Body moderately elongate ; scales cycloid. Both jaws with a
very broad band of teeth with compressed sharp- edged crowns

;

the outer teeth large, with nail-shaped entire crowns or with a

very small lateral cusp, the others small and tricuspid. Maxillary
exposed. Dorsal with 16 or 17 spines, anal with 3. Vertebrse 32
(14+18).

1. DOOIMODUS JOHNSTONI Blgr.

L. c. fig.

4 or 5 rows of teeth in each jaw ; 10 or 11 teeth on each side

of the outer series of the upper jaw ; crowns brown-edged. Depth
of body 2| to 3 times in total length, length of head 3 times. Eye
a little nearer gill-opening than tip of snout, its diameter 4| in
length of head, 1| in interorbital width ; maxillary extending to

between nostril and eye ; 3 or 4 series of scales on the cheek

;

opercle scaleless. Gill-rakers short, 11 or 12 on lower part of
anterior arch. Dorsal XVI-XVII 8-9 ; spines increasing in

length to the 5th, which is f length of head. Anal III 9-10
;

third spine longest, as long as last or penultimate dorsal, but
much thicker. Caudal peduncle 1| as long as deep. Scales 33-34

jq ; lat. 1. pg. A black stripe along the posterior half of the body,

between the lateral lines ; soft dorsal with round dark spots.

Total length 200 millim.

Upper Shire River,
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17. Perissodus Blgr.

Tr. Z. S. XV. p. 20.

1. Perissodus miceolepis Blgr.

Tr. Z. S. XV. p. 21.

Lake Tanganyika.

18. Plecodus Blgr.

Tr. Z. S. XV. p. 22

1. Plecodus paradoxus Blgr.

Tr. Z. S. XV. p. 22.

Lake Tanganyika.

19. Paretroplus.

Paretroplus, Bleak. Versl. Ak. Amsterd. ii. 1868, p. 311 ; Sauvage,

Hist. Madag., Poiss. p. 445 (1891).

Body short ; scales cycloid. Teeth rather large, with blunt

crowns, forming a single series ; one or two more or less enlarged

teeth 6n each side at the symphysis of either jaw. Maxillary exposed.

Dorsal with 16 to 20 spines, anal with 8 to 10 ; the spines folding

in a scaly basal sheath. Vertebrae 34 (17+ 17).

Madagascar. Two species.

1. Paretroplus dami.

Paretroplus cZamu, Bleek. 1. c. p. 313; Bleek. & Pollen, Poiss.

Madag. p. 13, pi. iv. fig. 3 (1874) ; Sauvage, Hist. Madag., Poiss.

p. 446, pi. xlvi. fig. 1 (1891).

Depth of body twice in total length, length of head 3 times.

Snout strongly compressed, twice as long as the eye in the adult

;

diameter of eye 4| times in length of head, Ig in interorbital

width ; maxillary extending to between nostril and eye ; 4 series

of scales on the cheek ; larger scales on the opercle. Gill-rakers

short, 12 on lower part of anterior arch. Dorsal XYIII-XX 11-

14 ; last spine longest, f length of head, shorter than soft rays.

Pectoral obtusely pointed, not quite f length of head. Anal

IX-X 9-11 ; last spine slightly longer than longest dorsal.

Caudal feebly emarginate. Caudal peduncle twice as long as deep.

Scales 35 °^ ; lat. 1. ;||; lower lateral line reduced to a few tubules,

not extending to the root of the caudal. Uniform dark brown ; a

round blackish spot above the axil
;
pectoral yellowish.

Total length 170 miUim.

Madagascar.

2. Paretroplus poltactis.

Paretroplus polyactis, Bleek. Versl. Ak. Amsterd. xii. 1878,

p. 195, pi. iii. fig. 1 ; Sauv. Hist. Madag., Poiss. p. 446, pis. xliv a.

fig. 7 & xliv B. fig. 2 (1891).

Paretroplus damii (non Bleek.), Steiiid. Sitzb. Ak. Wien, kxxii.

i. 1880, p. 247.

Closely allied to the preceding. Depth of body 1| to 2 in total
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length, length of head 3 times. Snout 1| diameter of eye, which

is 4 times in length of head and 1| to Ig in interorbital ^A^dth ; 3

or 4 series of scales on the cheek. Dorsal XVI-XVIII 17-18.

Anal VIII-IX 13-14. Caudal peduncle about 1| as deep as long.

Scales 32-34 j^^ ; lat. 1. ^^ OUve or brown, uniform or with

very indistinct darker bars
;
pectoral yellowish.

Total length 165 millim.

Madagascar.

In concluding this revision, I append a table of the number of

vertebrae in the 24 diii'erent forms 1 have been able to examine.

Total number. Prsecaudal. Caudal.

Lamprologus congoensis 31 15 16

JuUdochroniis ornatus 34 17 17

TelmatocJiromis temjioralis 33 16 17
HemicJiromis fasciatus 28 15 13

„ bimaculatus 26 14 12

Paratilapia polleni 27 13 14

„ sacra 28 15 13

„ rohusta 36 17 19

„ longiceps 38 19 19

Bathyhates fexox 36 17 19

PelmatocJiromis subocellatus .... 25 13 12

Chromidotilapia kingslegce 27 14 13

Corematodus shiranus 32 15 17

Eretmodus cyanostictus 30 15 15

Troplieus moorii 33 17 16

Tilapia nilotica 32 17 15

„ qalilcea 32 17 15

„ lata 28 15 13

„ desfontainesii 31 15 16

„ oUgacanthus 28 14 14

Steatocranus gihbiceps 30 16 14

Docimodus johnstoni 32 14 18

Perissodiis microlejyis 35 17 18

Paretroplus polyactis 34 17 17

EXPLANATION OF THE PLATES.

Plate XI.

Fig. 1. Tilapia marim Blgr., p. 122.

2. „ livingstonii Blgr., p. 134.

3. ., desfontainesi Lacep., p. 135.

Plate XII.

Fig. 1. Tilapia rostrata Blgr., p. 131.

2. „ zehra Blgr., p. 137.

3. „ aurata Blgr., p. 137.
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February 21, 1899.

Prof. G. B. Howes, LL.D., F.E.S., Vice-President, in the Chair.

The following papers were read :

—

1. On a Portion of Mammalian Skin, named Neomylodon

listai, from a Cavern near Consuelo Cove, Last Hope
Inlet, Patagonia. By Dr. F. P. Moreno, C.M.Z.S.

With a Description of the Specimen by A. Smith

Woodward, F.Z.S.

[EeoeiTed February 21, 1899.]

(Plates XIII.-XV.)

1. Account or the Discovery. By Dr. Moreno.

In November 1897 I paid a visit to that part of the Patagonian

territory which adjoins the Cordillera of the Andes, between the

51st and 52nd degrees of South latitude, where certain surveyors,

under my dii-ection, were carrying out the preliminary studies

connected with the boundary-line between Chile and Argentina
;

and in the course of this expedition I reached Consuelo Cove,

which lies in Last Hope Inlet. In that spot, hung up on a tree,

I found a piece of a dried skin, which attracted my attention most

strangely, as I could not determine to what class of Mammalia it

could belong, more especially because of the resemblance of the

small incrusted bones it contained to those of the PampeanJ/y?oc?o».

On inquiring whence it came, I was informed that it was only a

fragment of a large piece of skin which had been discovered two
years before, by some Argentine officers, in a cavern which existed

in the neighbouring heights. Immediately on receiving this news,

I hastened to the spot, guided by a sailor who had been present

when the original discovery had been made. As, at that moment, I

had no means of making more than a few hurried excavations,

which gave no further traces of the discovery, 1 left orders that

the search should be continued after my departure ; but this once

more also failed to give any ultimate results. Nothing could be

found but modern remains of small rodents, and these chiefly on

or near the surface of the ground. From the most careful

inquiries which I set on foot, it appeared that, when the first

discovery was made, no bones were found, the skin being half

buried in the dust which had accumulated from the gradual falling

away of the roof of the cavern, composed of Tertiary Conglomerate.

It was only in the broad entrance to the cavern that were found

a few human bones, borne thence to the shore of the Cove and

afterwards broken up.

As already stated, the skin here presented to you formed but a

small part of a larger one. One small piece had been carried otj
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by Dr. Otto Nordenskjold, and others by officers of the ChiHan

navy, who later on liad visited the spot. The inhabitants of the

locahty looked u]3on it as an interesting curiosity, some of them
beUeviug that it was the hide of a cow inerusted with pebbles,

and others asserting that it was the skin of a large Seal belonging

to a hitherto unknown species.

In Oonsuelo Cove, I embarked on board a small Argentine

transport, which had been placed at my disposal to carry out the

study of the western coast as far as Port Montt, in latitude 42°. At
this latter place I left the steamer, wliich then proceeded to make

a series of surveys. These lasted until her return to La Plata, at

the latter end of July 1898, when she brought back to me the

fragment of skin in question.

This is an accurate and true version of the discovery of this

skin, which gave rise to the publication of Senor Ameghino's

small pamphlet', in which he gave an account of the discovery

of a living representative of the " Gravigrades " of Argentina,

distinguishing it by the name of '" NeomyJoclon lista'i."

I have an idea that Senor Ameghino never saw the skin itself,

but only some of the small inerusted bones, of which he had

obtained possession. The vague form in which he draws up his

account compels me to believe this suspicion to be true.

My opinion is that this skin belongs to a genuine Pampean
Mylodon, preserved under peculiar circumstances resembling those

to which we owe the skin and feathers of the Moa. I have always

maintained that the Pampean Edentates, now extinct, disappeared

only in the epoch which is called the historical epoch of our

America. In the province of Buenos Aires, buried chiefly in the

humus, I have found remains of Panochthus, and others of the

same Mylodon from the sea-shore, all of which present the same

characteristic marks of preservation as the remains of human
beings discovered in the same spot. In this identical layer of the

sea-shore, close to the bones I have also found stones polished by

the hand of man, and flints cut like those found in the Pampean
formation. In 1884, in a cavern near to the Eio de los Patos, in

the Cordillera, I discovered some paintings in i-ed ochre, one of

which, in my opinion, resembles the Glyptodon on account of the

shape of the carapace.

Ancient chroniclers inform us that the indigenous inhabitants

recorded the existence of a strange, ugly, huge hairy animal which

had its abode in the Cordillera to the south of latitude 37°. The

Tehuelches and the Genuakens have mentioned similar animals to

me, of whose existence their ancestors had transmitted the remem-

brance; and in the neighbourhood of the Eio Negro, the aged

cacique Sinchel, in 1875, pointed out to me a cave, the supposed lair

of one of these monsters, called " Ellengassen "
; but I must add

1 F. Ameghino, " Premiere Notice siu- le Ncomylodon listai, un Eepresentant

vivant des anciens Edentes Gravigrades fossiles de I'Argentina" (La Plata,

August 1898) ; translated under the title " An Existing Ground-Sloth in Pata-

gonia," in ' Natural Science,' vol. xiii. (1898), pp. 324-326.

Pboc. Zool. Soc—1899, No. X, 10
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that none of the many Indians with whom I have conversed in

Patagonia have ever referred to the actual existence of animals
to which we caa attribute the skin in question, nor even of any
which answer to the suppositions of Senor Ameghino according to

Senor Lista. It is but rarely that a few Otters (Lutra) are found
in the lakes and rivers of the Andes, as in the neighbourhood of

Lake Argentiuo, in the ' Sierra de las Viscaclias,' and in the regions
which I believe yeuor Lista visited, there are only a few scarce

Chinchillas (Lagidmm), which have a colouriug more dark greyish
than those found to the north, and are in every case separated
from these by a large extent of country.

The Pampean Edentata have in former days certainly existed as

far south as the extreme limit of Patagonia. In 1874, in the bay
of Santa Cruz, I met with the remains of a pelvis of one of these
animals in Pleistocene deposits, and also remains of the mammals
which are found in the same formation, such as the Macranclienia
and Auchenia. It would not be astonishing that the skin of one
of these should have been preserved so long, because of the favour-
able conditions of the spot in which it was found.
The state of preservation of this piece of skin, at first sight, makes

it difficult for one to believe it to be of great antiquity ; but this is

by no means an impossibility, if we consider the conditions of the
cave in which it was found, the atmosphere of which is not so damp
as one might at first imagine it to be, although it is situated in the
woody regions near to the glaciers and lakes. It is well to men-
tion that in 1877, under similar conditions, and in a much smaller
cave, scarcely five metises from the waters of Lake Argentino,
situated 60 miles more to the north, I discovered a mummified
human body painted red, with the head still covered in part with
its short hair wonderfully preserved, and wrapped up in a covering
made of the skin of a Ehea, and holding in its arms a large feather
of the Condor, also painted red ; this was all covered up with a
layer of grass and dust fallen from the roof of the cave. In
another cave in the neighbourhood I discovered a large trunk o£
a tree, painted with figures in red, black, and yellow. The sides

of the rock close to the entrance of the cave were covered with
figures, some representing the human hand, others combinations of
curved, straight, and circular lines, painted white, red, yellow, and
green, Now, this mummy, which is preserved in the Museum of
La Plata, does not belong to any of (he actual tribes of Patagonia.
Its skull resembles rather one of those more ancient races found in
the cemeteries in the valley of the Eio Negro—a most interesting
fact, since they belong to types which have completely disappeared
from the Patagonian regions, and it is well known that the actual
Tehuelches may be considered to have been the last indigenous
races which reached the territory of Patagonia. Many a time the
Tehuelches have spoken to me of these caves as abodes of the
evil "spirits," aud of the enigmatical painted figures they contained :

some attributed the latter to these same "spirits,'" others to men of
other races, of whom they have no recollection. In another cave,
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four hundred miles further to the north, in 1880, I discovered

other human bodies, more or less mummified and in good preser-

vation, but of a different type, and beside them some painted poles

which served to hold up their small tents, the use of which had

already disappeared more than three centuries ago; together with

the upper part of the skLiU of a child perfectly scooped out like a

cup. And yet the historical Tebuelcbes, the same as all the

indigenous races in the southern extremity of South America,

hold their dead in great respect, and never use such di-inking-

vessels.

These proofs o£ the favourable conditions of the climate and of

the lands near to the Cordillera, which are revealed to us by the

preservation of objects undoubtedly dating from very remote

epochs, strengthen my opinion that this skin of a huge mammal,
which has long since disappeared, may well have been preserved till

the present time.

I exhibit a photograph of the cave in which the specimen was

found (reproduced on the preceding page). I may add that a

further careful search is now being made in the earth forming the

floor of the ca\'e, and I hope in due time to have the honour or

communicating the results to this Society.

2. Description and Comparison of the Specimen.

By A. Smith Woodward.

(a) Description.

The problematical piece of skin discovered by Dr. Moreno
measures approximately 0-48 m. in the direction of the main lie

of the hair, while its maximum extent at right angles to this

direction is about '>55 m. The fragment, however, is very irregular

in shape ; and it has become much distorted in the process of

drying, so that the anterior portion, which is directed upwards in

the drawing, PI. XIII., is bent outwards at a considerable angle to

the main part of the specimen which will be claimed to represent

the back. The skin, as observed in transverse section, pi-esents a

dried, felt-like aspect ; but there is a frequent ruddiness, suggestive

of blood-stains, while the margin above the point marked B
(PI. XIII.) and to the right of E (PL XIII.) exhibits distinct indica-

tions of freshly dried once-fluid matter, which Dr. Yaughan Harley

has kindly examined and pronounced to be serum. Its outer face is

completely covered with hair, except in the region marked C and
above B, where this covering seems to have been comparatively fine

and may have been accidentally removed. The inner faceof the skin

(PI. XIV.) is only intact in a few places (e. g. where marked Gr), the

specimen having contracted and perhaps been somewhat abraded,

so that a remarkable armour of small bony tubercles, irregularly

arranged and of variable size, is exposed over the greater part of

it, and especially well in the regions marked F. At one point,

marked B in PI. XIII., there is an irregular rounded hole about
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0*02 m. in diameter, which might possibly have been caused by a

bullet or a dagger, but in auy case was probably pierced when the

skin was still fresh. Owing to its direction, this hole is partly

obscured by the overhanging hair in PI. XIII.

The skin in its dried state varies in thickness in different parts.

The average thickness oi: the flattened portion, which must be

referred to the back, is shown by the cleanly-cut right margin

of the specimen to be 0*01 m. This is slightly increased towards

the posterior (lower) end of the border ; while above it, at E, the

thickness becomes 0'015 m. The latter thickness also seems to

be attained in the much-shrivelled corner marked C—a circumstance

suggesting bilateral symmetry between at least part of the two
anterior outer angles of the specimen. The thinnest portion

preserved is the border above B : and the skin must also have been

comparatively thin in the region of the accidental notch to the

left, considerably below C.

The portion of skin above B is interesting not only from its

relative thinness, but also from the occurrence of an apparently

natural rounded concavity in the margin. This excavation, which

measures 0"05 m. along the curve, is marked by the remains of a

thin flexible flap, which is sharply bent outwards, and is covered

with short hairs on its outer face. It is especially suggestive of

the base of an ear-conch ; and if this appearance be not deceptive,

it is wortiiy of note that the dried skin hereabouts and in the region

which would have to be interpreted as cheek (C) is much more
wrinkled than elsewhere.

As already mentioned, the outer aspect of the skin is completely

covered with hair, which is very dense everywhere except on the

left anterior corner. Here it seems to have been removed by
abrasion. A small patch of hair has also clearly been pulled out

near the gap in the left border of the specimen ; and close to the

middle (where marked D) there is a small hairless depression

which may perhaps be intei'preted as a wound inflicted and healed

during life. The hair is only of one kind, without any trace of

under-fur, and it is still very firmly implanted in the skin, without

signsof decay. Itsarrangementseemsto bequite regular, there being

no tendency towards its segregation into small groups or bundles.

It is of a uniform dirty yellowish or light yellowish-brown colour,

and, making due allowance for slight ruffling and distortion of

the specimen, it may be described as all lying in one direction,

vertically in the drawing (PI. XIII.), except at the two upturned

anterior corners of the specimen, where there is an inclination from

the right and left respectively towards the centre. The longest

hairs, which usually measure from 0-05 m. to 0-065 m. in lengtl>, are

observed in the half of the specimen in front of (above) the letter

D. Those in the middle of the extreme anterior (upper) border

measure from 0-03 m. to 0-05 m. in length, those at the hinder

(lower) border about the same ; while some of the comparatively

small and delicate hairs on the supposed cheek are not longer than

fi-01 m. The hairs are stiff, straight, or only very sHghtly wavy,
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and all are remarkably tough. Examined und^r the microscope,

their cuticle is observed to be quite smooth, while the much-
elongated cells of the cortex are readily distinguishable. Mr. R.
H. Burne has kindly' made some transverse seL-tions, which prove

the hairs to be almost or quite cylindrical, and none of the speci-

mens examined present any trace of a medulla.

The dermal ossicles ara very irregular in arrangement, but are

to be observed in every part of the specimen, e\ en in the compara-
tively thin region near the supposed ear. They form everywhere
a very compact armour, and some of theui are quite closely pressed

together ; rarely, indeed, there is a shallow groove crossing a speci-

men, possibly indicating two compojients which were originally

separate. As shown by every part of the cut margin, and especially

well in a small section prepared by Prof. Charles Stewart (PI. XV.
fig. ] ), they are all confined to the lower half of the dermis, never

encroaching upon the upper portion in which the hair is implanted.

It is also to be observed that where the inner surface of the skin

is intact (e. g. around G in PI. XIV.), the ossicles are completely

embedded and only faintly visible through the dry tissue. The
exposure of a considerable number of them, as already mentioned,

is due to the rupture and partial abrasion of this surface. No
tendency to arrangementjn parallel lines or bands can be detected

;

and lai'ge and small ossicles seem to be indiscriminately mingled,

although of course allowance must be made, in examining sections

and the abraded inner view of the skin, for differences in the plane

of adjoining sections and varying degrees of exposure by the

removal of the soft tissue. The largest ossicles are oblong in shape
w hen viewed from within, and measure approximately O'Olo m. by
0-010 m. ; but the majority are much smaller than these. They
are very variable and irregular in form ; but their inner face is

generally convex, sometimes almost pyramidal, \Ahile the outer

face of the few which have been examined is slightly convex, more
or less flattened, without any trace of regular markings (PL XV.
figs. 2, 3).

In microscopical structure the dermal ossicles are of much
interest, and I have examined both horizontal and vertical sections,

one of the former kindly prepared by Prof. Charles Stewart. A
portion of a horizontal section is shown enlarged about 40 times

in PI. XV. fig. 7; and one of the Haversian systems from its

middle area is represented, much more highly magnified, in fig. 7 a.

The tissue is traversed in all directions by a dense mass of inter-

lacing bundles of connective-tissue fibres, which exhibit an entirely

irregular disposition, except quite at the periphery of the ossicle.

Here they are less dense and are arranged in such a manner as to

form at least one darkened zone concentric with the margin in the
comparatively translucent border. Occasionally, but not at all

points, the fibres in this peripheral area may be observed to radiate

regularly outwards. Numerous small vascular canals, frequently-

branching, are cut in various directions ; and the bony tissue,

which is developed in every part of the ossicla, exhibits abundant
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lacunae. Nearly everywhere, except in the narrow peripheral area

just mentioned, it is easy to recognize tlie bony laminte arranged

in Haversian systems round the canals ; and most of the lacunge

between these laminae are excessively elongated, with very numerous
branching canaliculi, which extend at right angles to their longer

axis. Near the margin of the ossicle, especially in its more trans-

lucent parts, the bone-lacunae are less elongated, more irregular in

shape, and apparently not arrangr^d in any definite order (PI. XV.
fig. 7 b). There is no clear evidence of boay laminae concentric

with the outer margin, though appearances are sometimes sugges-

tive of this arrangement. A vertical section of an ossicle presents

exactly the same features as the horizontal section now described.

It is thus evident that the vascular canals with their Haversiau

systems of bone have no definite direction, but are disposed in an

entirely irregular manner.

Taking into consideration all characters, and making comparisons

with the aid of my friend Mr. W. E. de Winton, I am inclined to

regard the fragmentary specimen as the skin of the neck and

shoulder-region with part of the left cheek. The apparent bilateral

symmetry between at least part of the thickened anterior outer

angles of the specimen has already been noted ; and if this obser-

vation be well-founded, the middle line of the back extends verti-

cally down the middle of the figure, PI. XIII. If the rounded

notch above B be the base of the external ear, as seems probable,

the thick wrinkled skin (C) with fine short hair still further to

the left must be the cheek. The ear and cheek on the right side

have been removed ; but at the base of the outwardly-turned angle

on this side of the specimen there are the very long hairs which

occupv a similar position on the left. It thus seems possible to

estimate the transverse measurement between the ears as from
0"25 m. to 0'30 m., which corresponds with a tentative estimate of

the same distance in Myloclon robustus based on a skull in the

British Museum.

(b) Comparisons and General Conclusions.

The skin now described ditfers from that of all known terrestrial

Mammalia, except certain Edentata, in the presence of a bony

dermal armour. There can therefore be little doubt that the

specimen has been rightly referred to a member of this typically

South-American order. Even among the Edentates, however, the

fragment now under consideration is unique in one respect ; for

all the ossicles are buried deeply in the lower half of the thickened

dermis and the hairs are implanted in every part of its upper half,

whereas all the forms of bony armour hitherto described in this

order reach the outer surface of the dermis and are merely

invested with horny epidermis. This is the case, as is well known,

in the common existing Armadillos, in which the hair is only

implanted in the dermis between the separate parts of the armour.

Even in the unique and remarkable skin of an Armadillo from

Northern Brazil, described by Milne-Edwards under the name of
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Schropleura hrimetV, the bony plates and tubercles are still covered

only by epidermis, although most of them are reduced to small

nodules and might well have sunk more deeply into the abnormally

hairy skin. There is also reason to believe that in the gigantic

extinct Armadillos of the family Glyptodoutidse the same arrange-

ment of dermal structures prevailed ; for one specimen of

Panoclithiis tuhercuJatus obtained by Dr. Moreno for the La Plata

Museum actually shows the dried horny epidermis in direct

contact with the underlying boue, and seems to prove that the

numerous perforations in the Glyptodont dermal armour were
not for the implantation of hairs (as once supposed), but for the

passage of blood-vessels to the base of the epidermal layer.

Similarly, among the extinct Ground-Sloths of the family Mylo-
dontidse dermal ossicles have been found with the remains of

Ccelodon ^ and various forms (perhaps different subgenera) of

Mijlodon ; but the only examples of this armour 3^et definitely

described ' exhibit a conspicuously sculptured outer flattened face,

and it thus seems clear that Burmeister was correct in describing

them as originally reaching the upper surface of the dermis and
only covered externally by a thickened epidermis. Three such

dermal tubercles, now in the British Museum, are shown of the

natural size in PI. XV. tigs. 4-6. It is, however, to be noted that

Burmeister himself actually observed armour of this kind covering

only the lumbar region of the trunk. He believed that the other

parts of the animal were similarly armoured, because he had found
" the same ossicles " on the digits of the manus, where they were
"generally smaller and more spherical"; but he unfortunately

omits to make any explicit statement as to the presence or absence

of the characteristic external ornamentation on the latter.

The omission just mentioned is especially unfortunate because

on careful comparison it is evident that the irregular dis-

position of the small ossicles in the piece of skin now under
consideration is most closely paralleled in the dermal armour of

the extinct Mylodon, as already observed by Drs. Moreno and
Ameghino. There is obviousl_y no approach in this specimen to

the definite and symmetrical arrangement of the armour such as

is exhibited both by the existing Armadillos and the extinct

Glyptodonts. There are, then, two possibilities. Either the

dermal armour of Mylodon varied in different parts of the body,

being sculptured and covered only by epidermis in the lumbar
region, while less developed, not sculptured but completely buried

in the dermis in the comparalivel)^ flexible neck and shoulder

region—in which case Dr. Moreno may be correct in referring

the problematical specimen to Mylodon ; or the dermal ossicles of

^ A. Milne-Edwards, " Note sur une nouvelle Espece de Tatou a cuirasse

incomplete (Schropleura hruneti)," Nouv. Arch. Mus. vol. vii. (1871), pp. 177-

179, pi. xii.

2 P. W. Lund, K. Dansk. Vidensk. Selsk. Afhandl. toI. viii. (1841), p. 85
(footnote).

^ H. Burmeister, Anales Mus. Publico Buenos Aires, vol. i. (1864-69), p. 173,

pi. V. fig. 8.
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this extinct genus may have been uniform throughout, only

differing in size and sparseuess or compactness—in which case

Dr. Ameghino is justified in proposing to recognize a distinct

genus, Neomylodon.

To decide between these two possibilities, it is necessary to wait

for additional information concerning the anterior dorsal armour

of Mi/Iodon as precise as that published by Burmeister in reference

to the lumbar shield. Meanwhile it must suffice to compare the

microscopical structure of the ossicles from the new skin with

that of the small sculptured tubercles of undoubted Mylodon

represented in PL XV. figs. 4-6. Part of a horizontal section of

one of these fossil ossicles is shown enlarged about 40 times in

PI. XV. fig. 8. It must be remembered that the specimen has

been buried in the Pampa Formation for a long period, and that

the oxides of iron and manganese have infiltrated the margin

of the bone, rendering the structure of its outer border more

conspicuous than that of its central portion. It must also be

noted that some of the manganese has assumed its familiar

"dendritic" aspect, in this respect presenting appearances not

due to original structure. The calcified interlacing _ fibres of

connective tissue are as abundant here as in the ossicle of the

so-called Neomylodon ; but in a very wide peripheral area they

exhibit a marked radial disposition, nearly everywhere extending

in kindles at right angles to the border. Eather large vascular

canals, infiltrated with the oxides of iron and manganese, are ob-

served in places, often bifurcated and usually bordered by a trans-

parent zone free from the connective-tissue fibres. Well-developed

bone-lacunsB are very abundant, many exhibiting short branching

canaUculi (PI. XV. fig. 8 a), and most of the others very irregular

in shape, evidently furnished with canaliculi which cannot be seen

from lack of infiltration. The lacuna are never much elongated,

and are not arranged in distinctly differentiated Haversian systems

in any part of the section ; while the only regular disposition of

the bony laminae is traceable near the circumference, where the

lacunae are frequently arranged or clustered in parallel zones

concentric with the border. A vertical section of one of the

same specimens shows the connective-tissue fibres radiating out-

wards towards the lateral margins, but not directly towards the

upper sculptured face. There are no bony laminae clearly parallel

with the latter face, and at least one vascular canal in transverse

section seems to be the centre of a Haversian system.

The histological structure of the ossicles in the skin now under

consideration thus resembles that of the sculptured tubercles of

Mylodon in all essential features, but differs in two noteworthy

respects. In the ossicles of the so-called Neomylodon, as already

described, the fibres of connective tissue do not exhibit much

definite radiation towards the lateral margin; while the bony

tissue at most points is disposed in definite Haversian systems.

There is thus enough discrepancy to justify the suspicion that

the new and the old specimens do not belong to the same animal.
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In fact, so far as the differfintiation of the dermal bone is con-

cerned the so-called Neomylodon is precisely intermediate between
Mylodon tiwA the existing Armadillo (A(6?/^)us) ; sections of the

scutes of the latter animal, both in the Boyal College of Surgeons

and in the British Museum, showing that in this genus nearly the

whole of the osseous tissue is arranged in Haversian systems,

although abundant interlacing connective-tissue fibres are still

entangled in it, at least near the border.

If the characteristic dermal armature does not suffice for the

definite expression of an opinion as to the precise affinities of the

specimen, a still less satisfactory result can be expected from a

comparison of the hair. For, in the first place, no hair has hitherto

been discovered in association with the skeleton of any extinct

Ground-Sloth ; while, secondly, the hairy covering of a mammal is

perhaps that part of its organization most readily adapted to the

immediate circumstances of its life. So far as their endoskeleton

is concerned, the extinct Mylodonts and their allies are precisely

intermediate between the existing Sloths and Anteaters ; they

combine " the head and dentition of the former with the structure

of the vertebral column, limbs, and tail of the latter " \ It might

therefore be supposed that the hair of this extinct group would
exhibit some of the peculiarities of that in one or other of its

nearest surviving relatives. The epidermal covering of the piece

of skin now described, however, entirely lacks the under-fur which

is so thick in the Sloths ; while the structure of each individual

hair, with its smooth cuticle and lack of a medulla, is strikingly

different from that observed both in the Sloths and Anteaters, and
identical with that of the hair in the surviving Armadillos. The
large hair in the Sloths and Tamandua exhibits a conspicuously

scaly cuticle ; while that of Myrmecophaga is remarkable for its

very large medulla. All these animals now live in the tropics,

either in forests or swamps, whereas the Patagonian animal must
have existed under circumstances much like those under which the

Armadillos still survive. Hence the characters of the hair of the

so-called Neomylodon may beof no great importance in determining

the affinities of the animal, but may represent a special adaptation

to its immediate environment.

Finally, there is the question of the antiquity of the pro-

blematical skin. On two occasions I have examined the mummified
remains of the extinct Mammoth and Rhinoceros from Siberia in

the Imperial Academy of Sciences at St. Petersburg ; I have also

cai'efully studied the remains of the neck and legs of the Moa
from a cavern in New Zealand, now in the British Museum.
Compared with these shrivelled and dried specimens, the piece of

skin from Patagonia has a remarkably fresh and modern aspect

;

and I should unhesitatingly express the opinion that it belonged

to an animal killed shortly before Dr. Moreno recognized its

interest, had he not been able to give so circumstantial an account

of its discovery and strengthened his point of view by recording the

1 Flower and Lydekker, ' Introduction to the Study of Mammals,' p. 183.
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occurrence of a human mummy of an extinct race in another
cavern in the same district. The presence of an abundant
covering of dried serum on one cut border of the sliin is alone

suggestive of grave doubts as to the antiquity of the specimen

;

but Dr. Vaughan Harley tells me that similar dried serum has

been observed several times among the remains oE the Egyptian
mummies, and there seems thus to be no limit to the length of

time for which it can be preserved, provided it is removed from,

all contact with moisture. I may add that I have searched in

vain in the writings of Ramon Lista (so far as they are represented

in the Library of the Royal Geographical Society) for some reference

to the statement which the late traveller made verbally to

Dr. Ameghino ; and as the piece of skin now described certainly

represents an animal almost gigantic in size compared with the

Old-World Pangolin, I fear it cannot be claimed to belong to

Lista's problematical quadruped, whatever that may prove to be.

The final result of these brief considerations is therefore rather

disappointing. There are difficulties in either of the two possible

hypotheses. We have a piece of skin quite large enough to have
belonged to the extinct Mylodon ; but unfortunately it cannot be

directly compared with the dermal armour of that genus, because

it seems to belong to the neck-region, while the only dermal
tubercles of a Mylodont hitherto definitely made known are

referable to the lumbar region. If it does belong to Mylodon, as

Dr. Moreno maintains, it implies either that this genus survived

in Patagonia to a comparatively recent date, or that the circum-
stances of preservation were unique in the cavern where the

specimen was discovered. On the other hand, if it belongs to a
distinct and existing genus, as Dr. Ameghino maintains—and as

most of the characters of the specimen itself would at first sight

suggest—it is indeed strange that so large and remarkable a

quadruped should have hitherto escaped detection in a country
which has been so frequently visited by scientific explorers.

[P.S.—At the reading of this paper Prof. Ray Lankester re-

marked that he should regard the characters of the hair as specially

important, and would not be surprised if the problematical piece

of skin proved to belong to an unknown type of Armadillo. This
possibility had occurred to me, but I had hesitated to mention it

on account of the considerable discrepancy observable between the

arrangement of the bony armour in Neomylodon and that in the
known Glyptodonts and the unique Brazilian Armadillo (Sclero-

pleura), which happen to exhibit an incompletely developed
(incipient or vestigial) shield. In each of the latter cases, the
armour is not subdivided into a compact mass of irregular ossicles,

but consists of well-separated elements which could only become
continuous by the addition of a considerable extent of bone
round their margins, or by the special development of smaller
intervening ossicles.

Since the paper was read, I have had the privilege of studying
Dr. Einar Lonnberg's valuable description of the pieces of the
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problematical skin mentioned by Dr. Moreno as having been taken

to Upsala by Dr. Otto Nordeiiskjold \ It appears that with the

skin was found the epidermal sheath of a large unknown claw, which
may have belonged to the same animal. This specimen proves to

be different from that of any existing Sloth, Anteater, or Armadillo,

and is considered by Dr. Lonnberg to belong probably to the hind

foot of a Mylodont, which did not walk on the exterior, lateral

surfaces of the toes to the same extent as Mylodon. In a section

of the skin provisionally ascribed to the leg, he observes that the

small ossicles are very irregular, and shows two instances in which
two are placed one above the other. In microscopical sections

of the ossicles, however, he does not find the distinct Haversian

systems of bone so conspicuous in my slides ; and hence he fails

to remark the differences between the structure of the armour in

Neomylodon and Mylodon, which seem to me to be particularly

noteworthy. His so-called " pigment cellules " in Mylodon are

the dendritic infiltrations of oxide of manganese and stains of

oxide of iron, to which I have made special reference. His
observations as to the absence of a medulla iu the hair coufirm my
own ; but I have not seen any evidence of the suspected loss or

disintegration of the hair-cuticle. Finally, Dr. Lonnberg has

boiled a piece of the skin, thereby extracting glue, " which proves

that the collagen and gelatinous substances are perfectly preserved."

The latter observation confirms the evidence of the serum recorded

above, and indicates that if the specimen is " of any considerable

age, it must have been very well protected against moisture and
bacteria."—A. S. W.]

EXPLANATION OF THE PLATES.

Plate XIII.

Neomylodon listai, Ameghino ; outer aspect of piece of skin, one half nat. size,

Plate XIV.

D itto ; inner aspect of same specimen, one half nat. size.

Plate XV.

Fig. 1. Neomylodon listai, Ameghino ; transverse section of skin, nat. size,

showing hair above and ossicles in lower lajer.

2, 3. Ditto ; outer face of two ossicles, nat. size,

4-6. Myhxlon, sp. ; outer face of three ossicles, nat. size, one composed of

two jjarts fused together. 4 «, 4 b. Inner and lateral aspect

respectively of the specimen shown in fig. 4.

7. Neomylodon fe^ai, Ameghino
;
portion of horizontal section of ossicle,

about x40. 7 a, 7 b. Haversian system and two marginal bone-
lacunse from the same, respectively x85 and x200.

8. Mylodon, sp.
;
portion of horizontal section of ossicle, about X 40.

8«. Three bone-lacunaj from the same, x200.

^ E. Lonnberg, " On some Remains of ' Neomylodon listai,' Ameghino,
brought home by the Swedish E.xpedition to Tierra del Fuego, 1895-1897,"

Wissensch. Ergebn. schwedisch. Exped. Magellansliind. unter Leitung v. Otto
Nordenskjold, vol. ii. pp. 149-170, pis. xii.-xiv. (1899).
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2. On the Formation of the Coral-reefs on the N.W. Coast

of Australia. By P. W. Bassett-Smith, R.N., F.Z.S.

[Received December 15, 1898.]

Mr. J. Stanley Gardiner has, in his most interesting paper read

before the International Zoological Congress at Cambridge last

August, again brought tbe question of the formation of Coral-reefs

prominently before the scientific world. The character of the reefs

at depths at which corals do not as a rule grow luxuriantly is of

prime imporfance, and as every information of this nature, at first

hand from a practical collector and naturalist, is of value if placed

on record, 1 have been induced to bring to light some rather old

work done in H.M.S. ' Penguin ' on the North-west coast of

Australia. All the specimens were at the time sent to the British

Museum, being presented by the Admiralty ; and, as I have not

seen them since, I am not able to give specific or definite names
to the specimens, which at the time of collecting it was impossible

to do.

The part worked over consisted of the Holothuria Bank off

the Admiralty Gulf, and the Baleine Bank off Eoebuck Bay,
together with some examinations of the fringing-reefs of the

various islands along the coast. The former is in lat. 13°-13° 30' S.,

long. 125° 40-126° 20' E., and extends a distance of 60 miles,

being at nearest 14 miles from the coast and 100 from the

100-fathom Une. The Baleine Bank is in lat. 15° 40' S., long.

121° 50' E., and is about 10 miles long.

The whole area was particularly noticeable for the remarkable
abundance of (1) Alcyouarians

; (2) Echinoderms, particularly the

most beautiful Asterophytons
; (3) the great quantity of calca-

reous Polyzoa of comparatively massive branchiDg character. This

region is a great centre of the pearl-shell fishery.

Mr. Stanley Gardiner, in his paper, states that the building-up

is more rapid on the tops of the submarine undulations than in

the hollows, from the deposit on them of the downward falling rain

of foramiuiferal tests, &c. Here I would point out that
these strong branching calcareous forms of Polyzoa
(including Eetiporas) must, in depths of 30 to 60
fathoms at least, have a very great building-up power,
for time after time the large swabs attached to the dredge-bag
would come up perfectly entangled with broken-oif branches, as

if they had pulled over a little forest of these Polyzoa on a sandy
surface, as Mas shown in my daily dredging report, where they

were often described as very abundant and quite " massive."

In the more elevated portions of the Holothuria Bank, as on the
Penguin reef, where there was only 15 fathoms, and on the Bassett-

Smith shoal in 9-10 fathoms, the ordinary reef-corals were found
{Stylopora, Seriatopora, Astrcea, Goniastrcea, Plesiastrcea, Phym-
astrcea, Turhinaria, Montipora, and Pontes), though in shallow

,
dredgings, 12-20 fathoms, on the Baleine Bank no corals at
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all were obtained, either alive or dead, only great quantities

of these low-brauching Polyzoa. When we left the Australian

coast for the Arafura Sea these general characters were absent.

Another peculiarity of this region was the great turbidity of the

water near the coast and the large amount of slimy mud deposited

on the flats, which as fringing-reefs were everywhere present,

their seaward edge being marked by isolated, blackened, and

elevated masses of coral-rock.

With such a considerable rise and fall of tide, 20 feet at springs,

when walking on the reefs one was struck by seeing the large

number of corals which were apparently able to stand

a prolonged exposure to the blazing sun of this nearly
equatorial latitude. Along with these tides there were strong

and powerful currents, the average temperature of tlie water being

80°.
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coral conglomerate rocks running out to form the shore-platform,

covered with mud and weed, about half a mile in extent, on it a

few stunted Goniastrseas, Mussas, Porites, and Madrepores, in pools.

Here, too, were found numbers of black Holothurians, many Tri-

dacnas, cones, volutes, large Aplysias, with small black Nemertiues,
Squillas, &c. This reef was much lower at the south side in a

little bay where the water poured down in a series of rapids into

the deep water, which here came close up to the reef; near to these

rapids, and at the time exposed to the air and sun, I saw alive

(1) great beds of Goniastrseas of t'wo kinds, one in small lobular

masses, the other in large domes, the polyps of both being emerald-

green
; (2) very large branches of j\hissa recta '?, one specimen being

5 feet by 4 across
; (3) Cceloria sp.

; (4) Prionastrcea sp., polyps also

bright green
; (5) Symph>/llia sp., in domes

; (6) Porites spp.
; (7)

Meandrina sp.
; (8) Tubipora \evy plentiful ; and (9) a few Fungias.

On the margin and not exposed were great quantities of Madrcpora
cytherea, M. speciosa, and other pedunculate and dendroidal forms,

Millepora alcicornis, M. verrucosa, HeUopora ccerulea, Gala.vea spp. in

large hemispherical masses, Seriutopora in very delicate but big

bunches, Merul'ma sp., showing both delicate fan-like expansions

and thick ramose prolongations, Echinopora rosularia, Porites spp.,

and Pocdlopora spp.

3. On a Collection of Reptiles and Batracliians made by
Mr. J. D. La Touche in N.W. Fokien, China. By G. A.

BOULENGER^ F.R.S.

[Received February 1st, 1899.]

(Plates XVI.-XIX.)

An important collection of Eeptiles and Batrachians was formed
by Mr. J. D. La Touche during his stay, in the spring of 1896 and
again in 1898, at Kuatun, a village about 270 miles from Poo-
chow, in the mountains at the North-west of the Province of

Pokien, at an altitude of 3000 to 4000 feet or more, and I have
been entrusted by him with its description. Accounts of the
Birds have been published by the collector and Mr. Ogilvie Grant
and by the Eev. H. H. Slater in the ' Ibis " ; of the Mammals by
Mr. Oldfield Thomas in these ' Proceedings ' -.

The interest of this collection resides not only in the number
(8) of new species it reveals, and in the discovery of a Snake
entitled to be made the type of a new genus, but also in the
further demonstration of the close affinity which the fauna of the
hills of the interior of China bears to that of the Himalayan-
Burmese mountains—a fact which I have already had frequent
opportunities of emphasizing by uniting forms described from

' Ibis, 1896; p. 489, and 1897, p. 169.
^ P. Z. S. 1898, p. 769.



160 ME, G. A. BOULEKGEE ON EEPTILES [Feb. 21,

either region as distinct. On this point I cannot do better than

recall the prefatory remarks of Mr. H. 11. Slater in dealing with

the Birds, viz.: " that many of the Himalayan birds, hitherto known
only from the Indian side, would on further investigation be

found, either in identical forms or as closely-allied representative

species, in Cliina many of the birds [from Kuatun] are of

genera well known in the Indian hill-country. Now, if N.W.
Fohkien were anywhere near the Indian boundary the circumstance

would be of interest ; far more so when, in the present case, these

birds come from a region much nearer to the Pacific coast." This

is a confirmation of the view propounded by Mr. H.J. Elwes in his

paper " On the Geographical Distribution of Asiatic Birds " \
wherein the Himalo-Burmese and Chinese Avifaunas are shown
to be one, and the limits of a "' Ilimalo-Chinese " subregion are

defined.

EEPTILIA.

L A C E B T I L I A.

1. GrECKO SUBPALMATtrS Gthr.

A single female specimen.

2. ACANTUOSAUEA LAMKIDENTATA Blgr.

Two male specimens.

The diameter of the orbit being 8 niillim. in both specimens,

the supraciliary spine measures 2, the supratemporal 3 and 2|,

the longest nuchal 3 (see measurements in Ann. Mus. Genov.

[2] xiii. 1S93, p. 317).

The discovery of this species in China is highly interesting ; it

was known only from Pegu, Tenasserim, and the Karin hills.

3. Ophisaueus haeti, sp. n. (Plate XVI.)

Lateral teeth conical, curved, pointing backwards, finely striated,

with a very feeble groove on the anterior side ; a series of minute

teeth on the pterygoids. Azygos prtefrontal narrower than the

greatest width of the frontal, in contact with or naiTOwly separated

from the latter shield by one pair of prtefrontals ; interparietal

broader than the parietals, much broader than the occipital, which

is small ; two azygos shields between the rostral and the azygos

prsefrontal ; five supraoculars. Ear-opening minute, smaller than

tlie nostril. Dorsal scales in 16 longitudinal and 103 to 106

transverse series ; 8 or 10 dorsal series obtusely keeled ; lateral

and ventral scales smooth, the latter in 10 longitudinal series.

No rudiments of limbs externally. Adult pale ohve above, with

irregular transverse series of blue spots ; head dotted with blackish;

lower parts white. Young white above, with an interrupted

black vertebral line, deep black on the sides and below.

1 P. Z. S. ISjy p. 615.
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From snout to vent 270 millim. ; tail (reproduced) 240.

Four specimens.

I have been requested by Mr. La Touche to dedicate this species

as a compliment to his chief, Sir Robert Hart, Inspector of Chinese

Customs.

Fig. 1.

Lower jaw of Ophisawrus harti, much enlarged*

In its dentition this species may be regarded as intermediate

between Anguis fragilis and Opliisaui-us gracilis. It differs from
the latter in the presence of two scales between the rostral and
the anterior prsefrontal, instead of three, the still smaller ear-

opening, and the greater number of longitudinal series of dorsal

scales. The coloration is highly suggestive of affinity to our
European Slow-worm, the teeth of which have been shown by
Leydig to be slightly furrowed. There is absolute identity, in

shape and number, between the head-shields of this species and
those of Anguis fragilis.

4. Tachxdeomits septentbionalis Gthr.

16 specimens.

I now agree with Dr. Giintber as to the advisability of separating

T. septentrionalis from T. tacliydromoides, Schleg. (c/. Giinther,

Ann. & Mag. N. H. [6] i. 1888, p. 166).

All the specimens have a single inguinal pore, the number of

these pores being variable in T. sexlineatus, 4 specimens out of 7
from Great Natuna Id. having a single pore instead of two (of.

Giinther, Nov. Zool. ii. 1895, p. 499). The number of chin-shields

is three, although there are occasional exceptions, not due to fusion

or accidental division, as shown by the figure (p. 162) taken from
one of the Kuatun specimens. The dorsal scales sometimes form
5 series instead of 6, and in one specimen they are even in 4 series

on the posterior part of the back. Two of the specimens have
the additional series of small scales between the outer pair of

Paoo. Zooii. Soc—1899, No. XI. 11
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large ones, as observed by Dr. Giinther in two from Shanghai, the

scales being practically in 8 series.

Fig. 2.

Chin of Tackydromus septeiitriojialis, showing unusual number of shields.

5. Ltgosoma EfDicuii Gray.

11 specimens.

34 or 36 scales round the middle of the body.

6. Ltgosoma latekale Say (eeeyesii Gray).

A single specimen, with 26 scales round the middle of the

body.

7. EUMECES ELEGAKS Blgr.

[Numerous specimens.

The characters on which this species has been founded appear

to be perfectly constant. Adult males have the sides of the head

and neck of a bright vermilion, which colour is continued on the

side of the body as more or less distinctly defined stripes above

and below the light streak extending from the ear. The largest

specimen measures 93 millim. from snout to vent.

Ophidia.

8. PoLYODONTOPHis coLLAEis Gray.

Two specimens.

These specimens agree with the one from Ichang described by

Giinther as Ahlahes chinensis (Ann. & Mag. N. H. [6] iv. 1889,

p. 220) in having the eighth upper labial excluded from the labial

margin, thus constituting a lower anterior temporal—a character

which I have found to be inconstant in Polyodontophis suhpunc-

tatus and P. histrigatus, and which I expect would likewise break

down if a larger number of Chinese specimens could be examined.

The larger specimen has 184 ventrals and the tail is imperfect

;

the other has 178 ventrals and 110 subcaudals.
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9. Teopidonottis craspedogaster, sp. n. (Plate XVII. fig. 1.)

Eye rather large. Eostral once and two thirds as broad as

deep, scarcely \dsible from above ; nasal completely divided ; inter-

nasals shorter than the prsefrontals ; frontal once and two thirds

as long as broad, longer than its distance from the end of the

snout, shorter than the parietals ; loreal as long as deep ; one
praeocular; three postoculars; temporals 1 4-1, 2+1, or 2+ 2;
eight upper labials, third, fourth, and fifth entering the eye ; five

lower labials in contact with the anterior chin-shields, which are

shorter than the posterior. Scales in 19 rows, dorsals rather

strongly keeled, outer row faintly keeled. Ventrals 145-157

;

anal divided ; subcaudals 87-97. Dark brown above, with a rusty-

red streak along each side of the back, accompanied by more or

less distinct yellowish spots ; ill-defined black spots on the sides
;

labials yellowish, with black bars on the sutures ; a short oblique

yellow streak on each side of the nape, beginning on the last

upper labial and directed backwards towards its fellow
;
yellowish

beneath, with an elongate black spot near the outer extremity of

each shield, forming a well-defined line on each side of the belly

and tail.

Total length 635 millim. ; tail 185.

Six specimens.

Closely allied to T. Jchasiensis Blgr. Differing in the larger

eye, the keeled outer row of scales, and the coloration.

10. Teopidon^ottts piscatoe Schn.

A single specimen.

11. Teopldonotus PEECAEmATUs, sp. n. (Plate XVII. fig. 2.)

Eye moderate. Eostral twice as broad as deep, just visible

from above ;
nasal completely divided ; internasals much longer

than broad, much narrowed anteriorly, louger than the prsefrontals ;

frontal once and three fifths as long as broad, as long as its

distance from the end of the snout, a little shorter than the
parietals ; loreal as long as deep ; one prteocular ; three post-

oculars+ one very small subocular; temporals 2+ 3; eight upper
labials, fourth and fifth entering the eye ; five lower labials in

contact M'ith the anterior chin-shields, which are shorter than the
posterior. Scales in 19 rows, all keeled, dorsals very strongly.

Ventrals 141 ; anal divided ; subcaudals 71. Greyish olive above,

sides with light-edged black vertical bars ; the four anterior upper
labials greyish olive like the upper surface of the head, the rest

imiform yellowish white like the lower surface ; belly uniform
yellowish white anteriorly, spotted and speckled with blackish

posteriorly ; lower surface of tail dark grey, with some black
spots.

Total length 500 millim. ; tail 130.

A single male specimen.

Very closely allied to T, annularis Hallow. Distinguished by
11*



164 MR. G. V. BOTITiKXGEE ON RKPTILKS [Feb. 21,

the larger eye, the broader rostral, the shorter parietals, the

presence of three postoculars instead of two, and the coloration of

the upper labials.

] 2. Teopidonottjs TiGiirNxrs Boie.

A single specimen.

TAPDfOPHIS, g. n.

Teeth small, equal, 17 or 18 in the maxillary. Head small,

much depressed, not distinct from neck ; eye very small, with

round pupil; nostril in the upper part of an undivided nasal;

praefroutal single ; no praeocular ; loreal entering the eye. Body
cylindrical ; scales feebly keeled, without apical pits, in 17 rows

;

ventrals rounded. Tail rather short ; subcaudals in two ro\AS.

Hypapophyses developed throughout the vertebral column.

This genus is nearest allied to Opisthotropis Gthr.

13. Tapinophis LATorcHii, sp. n. (Plate XYIII. figs. 1-1 c.)

Eostral broader than deep, with straight transverse upper

border, just visible from above ; nasals rather large, separated by

a pair of narrow internasals
;
prsefrontal twice and a half as broad

as long ; frontal as long as broad, as long as its distance from the

end of the snout, shorter than the parietals ; supraocular narrow ;

loreal twice as long as deep ; two postoculars, lower smaller

;

temporals 1+ 1 or 2 ; nine upper labials, the first three in contact

with the nasal, fifth and sixth entering the eye ; four lower labials

in contact with the anterior chin-shields, which are longer than

the posterior ; the latter separated from each other by one scale.

Scales in 17 rows, the feeble keel not extending to the extremity

of the scale. Yentrals 149 ; anal divided ; subcaudals 53. Olive

above, \vith interrupted black longitudinal lines, yellow on the

sides and below ; a black streak along the side of the body, along

the adjacent halves of the second and third rows of scales ; labials

edged with blackish ; lower parts uniform, except the base of the

tail, which bears a black median streak.

Total length 455 millim. ; tail 85.

A single female specimen.

14. TBiBHrNOPHOLis STTAiH, sp. B. (Plate XVIII. figs. 2&2a.)

Snout short, slightly prominent. Eostral rather large, once

and two thirds as broad as deep, the portion visible from abov&

about half as long as its distance from the frontal ; internasals

twice as broad as long, much shorter than the praefrontals : frontal

haxagonal, once and one third or once and a half as long as broad,

longer than its distance from the end of the snout, a little shorter

than the parietals ; no loreal, posterior nasal forming a suture

with the single praeocular; two postoculars; temporals 2-|-2 ; six

or seven upper labials, third and fourth entering the eye ; anterior

chin-shields longer than the posterior, in contact with the sym-
pbysial and three lower labials. Scales in 15 rows. Ventrals
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112-121 ; anal entire ; subcaudals 22-28. Brown above, with

very small black spots ; a black nuchal blotch or cross-band edged

with yellowish ; labials yellowish, A\ith blackish edges ; rostral

yellowish, with a large blackish spot ; ventrals and subcaudals

yellowish, dotted and speckled with blackish on the sides.

Total length 350 milUm. ; tail 45.

Two specimens, male (V. 112 ; C. 28) and young (V. 121 ; C. 22).

Named after Mr. T. W. Styan, whose collections have so much
advanced our knowledge of the fauna of China.

The discovery of this species lessens the gap between the genera

Plagioj)Iiolis and Trirhinopholis, both established on single species

from the Shan States.

15. DufODON septejS^trionalis Q-thr.

Three specimens.

Intermediate in the pattern of coloration between the typical

form from Assam and Burma and the var. rulistrati Fischer from
Formosa. The pale interspaces between the dark brown dorsal

spots are very narrow throughout and nowhere form complete

annuli.

16. CoLUBEE POEPHYBACEXTS Cantor.

Four specimens.

Two black lines extend from the eyes to the end of the tail,

intersecting the dark cross-bars, which have a tendency to dis-

appear in adult specimens.

This species had not been recorded from farther north-east

than Yunnan.

17. CoLTJBEE iiAKDAEiNtrs Cantor.

Two specimens.

Temporals 2-t-2 or 3; one of the specimens has a single post-

ocular, the lower having fused with the fourth labial.

This most beautifully-marked Snake was known only from
Chusan.

18. CoLTJBEE PHXLLOPHIS Blgr.

Two specimens.

19. Ablabes majoe Qthr.

Three specimens.

A young specimen has irregular black transverse spots on the

nape and anterior part of the back, and traces of an interrupted

black lateral streak.

20. CaLAMAEIA SEPXENTEIOiS'ALIS Blgr.

A single specimen ( $ . V. 174 ; C. 8).

21. BtTNGAEUS CANDIDTJS L.

A single specimen, pertaining to the var. multicincias Blyth.
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22. Callophts macclellandii Eeinh.

A single specimen, measuring 660 millim., of the typical form

(J. Y. 193; C.36).

23. Ancistrodon acutus Gthr.

Two male specimens (V. 164, 161 : C. 56, 59).

This large pit-Anper, discovered by Mr. A. E. Pratt in the

mountains north of Kiukiang and since obtained at Ichang by

the same traveller, is, I am informed by Mr. Styan, of gentle

disposition and is freely handled by the Chinese.

24. Lachesis geamineus Shaw.

A single specimen.

BATRACHIA.
'

1. Eana kuhli D. & B.

Numerous specimens of a small form—the largest male measuring

60 millim. from vent to snout, the largest female full of ripe eggs

51—distinguished by a rather shorter web between <:he toes, the

membrane reaching only the penultimate phalanx of the fourth

toe. The first finger does not extend, or extends but very slightly,

beyond the second. Males have a very large head and are devoid

of a vocal sac and of nuptial horny excrescences. A Chinese

specimen, from the Lofau hills, Province of Canton, has been

described by Peters in 1882 under the name of Nyctihatrachus

sinensis.

Specimens obtained by Dr. .J. Anderson in Yunnan, and now
preserved in the British Museum, are intermediate between the

Kuatun specimens and the typical form from Java in the extent

of the web on the sides of the fourth toe. 7 out of the 19

Kuatun specimens have a yellow vertebral stripe.

2. Rana boulengeei Gthr.

This species is very closely allied to R. l-uhlii, with which I

have confounded it in the British Museum ' Catalogue.' The
female, fi*om Ningpo, has been described and figured by Giinther

in the ' Reptiles of British India,' p. 404, pi. xxvi. fig. A, as

R. l-nJdii, and the breeding male has been since described from
two specimens from Ichang and idndly named after me (Ann. &
Mag. X. H. [6] iv. 1889, p. 222). Young specimens from near

Ningpo have been presented to the British Museum by Messrs.

Bassett-Smith and J. J. Walker.
Two specimens, male and female, are in Mr. La Touche's

collection.

The following description is based on 7 specimens.

Yomerine teeth in two small oblique groups commencing on a

level with, and extending back beyond, the choanae. No tooth-

like processes in the lower jaw. Head broader than long ; snout

short, broadly rounded, a little shorter than the diameter of the
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orbit ; canthus rostralis very obtuse ; loreal region very oblique,

slightly concave ; nostril nearer the eye than the end of the snout

;

interorbital space a little nari-ower than the upper eyelid ; tym-
panum hidden. Fingers rather short, feebly swollen at the tips,

first extending considerably beyond second ; subarticular tubercles

moderately developed. Toes rather short, broadly webbed to the

tips, which are dilated into small but very distinct disks ; sub-

articular tubercles moderate, oval ; inner metatarsal tubercle feebly

prominent, elongate, measuring two thirds its distance from the

tip of the inner toe ; no outer metatarsal tubercle ; a feeble

dermal fold along the inner edge of the tarsus. The tibio-tarsal

articulation reaches the eye ; tibia about half length of head and
body. Skin of upper parts granular or shagreened, with numerous
warts, which may be small and subcorneal or large and elongate on
the back ; these warts may bear black horny spinules ; a strong

fold across the head, connecting the posterior borders of

the upper eyelids ; a very strong ridge from the eye to the

shoulder; no glandular dorso-lateral fold; lower parts smooth.

Dark olive or blackish brown above ; lips with darker vertical

bars ; limbs with more or less distinct black cross-bars ; hinder

side of thighs black, with more or less distinct Hghter marblings
;

lower parts whitish, throat and lower surface of limbs spotted or

marbled with blackish. Male with small internal vocal sacs
;

during the breeding-season the fore limbs are more or less strongly

thickened, and the breast and inner side of the three inner fingers

armed with small black horny spines.

From snout to vent, S 105 millim., $ 103.

This species is exactly intermediate between M. Tcuhlii and
R. liebigii.

3. Rana japonica Blgr.

A single young specimen.

4. Eana liATOUCHii, sp. n. (Plate XIX. fig. 1.)

Vomerine teeth in two oblique oval groups in the middle

between the choanse. Head as long as broad ; snout as long as the

diameter of the orbit, obtusely pointed, projecting beyond the

mouth, with distinct canthus and feebly oblique, slightly concave

lores ; nostril nearer the end of the snout than the eye ; inter-

orbital space as broad as the upper eyelid ; tympanum very distinct,

three fifths or two thirds the diameter of the eye. Fingers

slender, feebly swollen at the end, first extending beyond second

;

subarticular tubercles very strong. Toes slender, two-thirds

webbed, with swollen tips and strong subarticular tubercles ; inner

metatarsal tubercle small, oval ; a very prominent, round, outer

metatarsal tubercle. Tibio-tarsal articulation reaches the anterior

border of the eye ; tibia half as long as head and body. Upper
parts finely granular ; a very prominent, very broad dorso-lateral

glandular fold, almost deserving to be termed a parotoid, its width
above the shoulder at least as gi-eat as that of the upper eyelid

;
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two strong glands behind the angle of the mouth. Greyish above,

uniform or with small blackish spots ; a black stripe below the

canthus rostralis, over the tympanum, and along the outer edge

of the dorso-lateral fold ; upper lip white ; flanks and hinder side

of thighs pale, with black spots ; limbs with regular dark cross-

bars ; lower parts white, uniform or with some greyish spots on

the throat and breast. Male with small internal vocal sacs, with-

out humeral glands, with a strong pad on the inner side of the

first finger.

'From snout to vent, S 37 millim., 5 45.

Three specimens.

Nearly allied to B. guentlieri Blgr., but distinguished by the

broader dorso-lateral folds, the shorter hind limbs, and the much
smaller size.

5. EaNA AIS'DEBSONI Blgr.

A large female specimen, measuring 87 millim. from snout to

vent, agrees well with a similarly large example obtained by

Signor Tea in the Kakhyen hills. Upper Burma. The types are

from the Hotha valley, Yunnan (5000 feet).

Rana schmacheri Boettger (Kat. Batr. Senck. Ges. 1892, p. 11),

from Ichang, appears to agree in every respect with R. andersonii

except in the larger tympanum, measuring three fourths the size

of the eye, whereas in the latter species its diameter does not

exceed three fifths that of the eye.

6. Eana eicketti, sp. n. (Plate XIX. fig. 2.)

Vomerine teeth in two small groups close together behind the

level of the choanse. Head much depressed, as long as broad
;

snout shorter than the diameter of the orbit, rounded, projecting

beyond the mouth ; canthus rostralis distinct ; loreal region

nearly vertical, concave ; nostril equidistant from the end of the

snout and from the eye ; interorbital space nearly as broad as the

upper ej'elid ; tympanum distinct, small, one third or two fifths

the diameter of the eye. Fingers short, depressed, terminating

in large disks, which are quite as large as the tympanum ; first

finger much shorter than the second, third as long as the distance

between the anterior border of the eye and the tympanum. Toes

rather short, very broadly webbed to the disks, which are a little

smaller than those of the fingers ; subarticular tubercles rather

small ; a small, oval, inner metatarsal tubercle ; no outer meta-

tarsal tubercle. The tibio-tarsal articulation reaches the tip of

the snout ; tibia a little more than half the length of head and

body. Skin finely shagi'eened above, with scattered small flat

warts ; a fold above the tympanum ; no dorso-lateral fold ; belly

granular. Olive above, marbled with darker ; a dark streak on
each side of the head, passing through the eye ; limbs with regular

dark cross bands ; whitish beneath.

From snout to vent 37 milUm.
Two specimens.
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This species, named after Mr. C. B. Eickett, is closely related to

B. latopalmata Blgr. {afghana Gthr.), from which it is easil_y

distinguished by the shorter fingers and the shorter hind limbs.

7. Rhacophoktjs leitcomtstas; Gravh.

Although the largest specimen measures 50 millim. from snout

to vent, the head is, as I have noticed before in Chinese specimens,

devoid of dermal ossification. The back of the thighs is whitish,

with a dark brown network.

I seize this opportunity to observe that the Moupin Ehacophorus

davicli Sauv. is not closely allied to this species. I examined the

types in the Paris Museum some years ago, and noted that the

fingers are one-third or one-fourth webbed and the inner meta-

tarsal tubercle is large, oval, somewhat more than half as long as its

distance from the tip of the inner toe. JR. davidi is intermediate

between R. microtymjoanum and R. schlegelii.

8. Ehacophoeus dennxsii Blanf

.

This fine Frog was described in 1881 from a specimen of

doubtful origin, obtained alive from a Chinese merchant at

Singapore and said to have origiually come from China. The
type specimen, presented by Dr. Dennys to the Eafiies Museum,
was found, in bad condition, among the unnamed specimens of

that establishment a few j'ears ago by Mr. S. S. Mower, who
brought the specimen over to London. I have been able to compare

it with a second specimen, from Foochow, presented to the British

Museum by Mr. C. B. Eickett in 1894. Mr. La Touche's Kuatun
collection contains three specimens. The following description is

taken from the five specimens now before me, varying in size

from 86 to 115 millim., measured from snout to vent, the species

being one of the largest of the genus :

—

Vomerine teeth on two strong, straight or slightly oblique

transverse ridges touching the inner front edge of the choanse

and separated by an interspace less than the width of one of the

ridges. Head much depressed, broader than long, though some-

times very slightly ; snout rounded, truncate at the end and

slanting from the nostrils to the edge of the mouth, its length

equal to the diameter of the orbit ; canthus rostralis strong
;

loreal region concave ; nostril nearer the end of the snout than

the eye ; interorbital space broader than the upper eyelid

;

tympanum very distinct, measuring two thirds to three fourths

the diameter of the eye. Fingers with very large disks, broadly

webbed, the web reaching or nearly reaching the disks between the

two outer, also reaching the disk on the outer side of the second

finger, but only the penultimate phalanx on the inner side of the

second and third ; a large, compressed, crescentic tubercle

(rudimentary pollex) at the base of the inner finger, which is

much shorter, and has a much smaller distal expansion, than the

second ; the largest digital disks nearly equalling the tympanum in

size. Toes moderately elongate, webbed to the disks, which are
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smaller than those of the fingers ; subarticular and inner meta-
tarsal tubercles moderate, flat. The tibio-tarsal articulation

reaches the eye ; tibia not half length of head and body.

Skin of upper parts more or less granular, the granules very

feeble, though distinct, in the type specimen, most developed in

one of the males from Kuatun ; belly and lower surface of thighs

coarsely granular ; throat smooth or feebly granular ; a dermal

ridge above the tympanum ; no folds along the limbs.

Mr. Blanford was informed by Dr. Dennys that the type

specimen, a female, vas of a beautiful emerald-gi-een colour when
alive. It was, in spirit, dark violet, almost slaty above, with a

brown spot behind the occiput, dirty white below, mottled with

dusky. It is now nearly completely bleached, traces of the violet

colour being only discernible on the parts protected from the

Ught by the folding of the limbs. The Foochow specimen, a

female, is dark violet above, with four irregularly disposed rusty

spots edged with whitish on the head and scapular region ; a few
similar spots on the fore limbs ; a pale golden lumbar spot, and
streaks of the samp tint and edged with brown across the anal

region and along the outer edges of the forearm and the hand
and of the tarsus and foot ; white beneath, the lower jaw broadly

edged with violet. The three specimens from Kuatun, all males,

with internal voc;il sac, have retained a dark green coloration ; one
of them has the red spots on the head of the Foochow specimen

;

all three have a lateral series of irregular, white, black-edged spots,

extending from the shoulder to the groin.

9. BxJFO vuLGAEis Laur.

The examination of the 32 specimens brought home by
Mr. La Touche (males up to 110 milHm. from snout to vent,

females up to 122) confirms the opinion I have previously

expressed as to the irapossibihty of defining with anything like

precision the Eastern form of our Common Toad even as a variety

or subspecies. In some of the specimens the tympanum is almost

hidden, in others it is very distinct and its diameter, as compared
with that of the eye, varies between one half and three fourths.

The toes are only half or barely' two-thirds webbed, even in males

with the nuptial excrescences, and the fourth toe is generally a

little longer in proportion than in European specimens. A black

lateral band is usually well marked, as in Japanese specimens, and
the ventral marbling is usually very striking, although varying

in extent and intensity. Some of the specimens have a yellow

vertebral line, as well marked as in Bufo calamita.

In describing Chinese specimens under the name of Bufo
vulffaris japonicus, in 1880, M. Lataste has pointed out a difference

in the shape of the testis in the breeding male. This is described

as being shaped like a long cylinder attenuate in front, its width 7

or 8 times in its length, and occupying the whole length of the

abdominal cavity, whilst in the European specimens the organ is

oval, elongate, depressed, its width usually twice and a half in its
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length. The character is not borne out by the Kuatun males,

two of which, measuring 110 and 83 millim. from snout to vent
respectively, I have examined in this respect : the testes have a

length of 12 and 11 millim., and a width of 4 and 3, the kidneys

measm-ing 21 and 19 millim. The organ in question is therefore

but slightly longer than usual in European specimens.

10. Leptobeachiuh boettgeei, sp. n. (Plate XIX. fig. 3.)

Tongue entire. Vomerine teeth none. Head moderate,

broader than long ; snout very short, obliquely truncate,

projecting beyond the mouth ; canthus rostralis angular ; loreal

region concave ; interorbital space as broad as the upper eyelid
;

tympanum very distinct, two thirds the diameter of the eye.

Fingers slender, slightly swollen at the end, first and second

equal. Toes slender, slightly swollen at the end, with a slight

rudiment of web ; a small, oval, flat inner metatarsal tubercle ; no
subarticular tubercles. The tibio-tarsal articulation reaches the

eye. Skin smooth, with small scattered warts on the head and
back ; two small white warts close together on the chin and one

on each side of the breast near the insertion of the fore limb.

Dark grey or brown above, with symmetrical blackish markings

;

upper surface of snout and scapular regions light ; a whitish

blotch on the upper lip below the anterior half of the eye ; limbs

with dark cross bands ; a small round white spot on the back oE

the thigh ; throat and breast brown or brownish ; three longi-

tudinal, blackish, light-edged markings on the throat ; large

blackish spots on the sides of the belly ; posterior part of bally

and lower surface of thighs dirty white. Male with internal vocal

sacs.

From snout to vent, 6 35 millim., 5 46.

Six specimens.

Closely allied to L. monticola Grthi'. ; differing in the entire

tongue and the absence of vomerine teeth. Had I examined
but a single specimen, I should not have ventured to separate it

from L. monticola. That is my excuse, but I must, however,

apologize to Prof. Boettger for having, a few years ago, identified

a specimen from Kiukiang, which he submitted to me, as a young
individual of that species (c/. Ber. Senckenb. Ges. 1894, p. 141). I

wish to atone for mymistake by connecting with this new species the

name of my distinguished colleague. Lvalus lateralis And., which
I have placedin the synonymy of Leptohracliium monticola, regarding

it as based on a young specimen, agrees with L. sinensis in the

absence of vomerine teeth, but the tongue is described as sUghtly

notched behind. That the presence or absence of vomerine teeth

is a dangerous character to use, unaccompanied by others, in the

distinction of species in this genus has been shown in the case of

L. carinense Blgr. (c/. W. L. Sclater, P. Z. S. 1892, p. 347). The
length of the hind limbs varies much in L. monticola. In Giinther's

type specimen from Sikkim they bear the same proportions as in

L. sinense, the tibio-tarsal articulation reaching the eye.
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EXPLANATON OF THE PLATES.

Plate XVI.

Ophisaunis harti, p. 160. Adult and young, and upper view of head.

Platk XVII.

Fig. 1. Tropidonotus craspedoyaster, p. 163. Upper, lower, and side views of

head and anterior part of bodj'.

2. Tropidonotus pcrcarinatus, p. 163. Upper and side views of head and

anterior part of body.

Plate XVIII.

Fig. 1. Tapinophis latoiu-hii, p. 164. Upper and side views of head and

anterior part of body.

1 a. Ditto. Upper view of head, enlarged.

1 b. Ditto. Side view of head, enlarged.

1 c. Ditto. Lower view of head, enlarged.

2. Trirhinopholis styani, p. 164. Upper and side views of head and

anterior part of body.

2 a. Ditto. Ghin-shields.

Plate XIX.
Fig. 1. Rana latouchii, p. 167.

2. „ ricketti, p. 168.

3. Leptobrachimn boettgeri, p. 171.

4. A Revisioa of the Moths of the Subfamily Pyraustince

and Family Pyralida. By Sir Gr. F. Hampson, Bart.,

F.Z.S. &c."

Part II.^

[Received January 10, 1899.]

In the first part of this paper, the classification of the subfamily

Pi/raustbue of the Pyndidce was completed as far as the end of

the 1st group of genera with upturned palpi ; in the present part

the second group of genera with porrect palpi is dealt with. The

key to all the genera of the subfamily, the phylogenetic table, and

the plates illustrating some of the new species were given in the

first part of the paper.

We should be greatly obliged for the loau of specimens of any

of the species mentioned in the series of papers on the Pyralidai

that I have been unable to identify ; they would be carefully

packed and returned after examination.

Grenus 88. Megaphtsa.

Meyaphijsa Guen. Belt. & Tyr. p. 213 (1854).

Palpi porrect, short, the 2nd joint very broadly fringed with

scales below, the 3rd short, naked and downturned ; maxillary

palpi filiform ; frons rounded ; antennae of male ciliated ; tibiae

fringed with thick hair on inner side, hind tarsi with the 1st joint

fringed with hair on outer side. Fore wing with the costa very

» Continued from P. Z. S. 1898, pp. 590-760.
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much arched towards apex, which is produced and extremely

falcate ; the outer margin excurved below middle ; veins 3, 4, 5

from angle of cell ; 7 curved and approximated to 8, 9, to which
10 also is approximated. Hind wing with the cell rather short

;

veins 3, 4, 5 from angle ; 6, 7 from upper angle, 7 anastomosing
with 8.

Fig. 88.

Megaphysa kerbiferalis, cJ. \.

Type. Megaphisa heebifeealis Guen. Delt, & Pyr. p. 213, pi. 5. f . 9.

Colombia ; Ecuador.

Genus 89. FTTECiTEsrA.

Furcivena Hmpsn. Moths Ind. iv. p. 374 (1896).

Palpi porrect, the 2nd joint fringed with scales below, the 3rd

naked ; maxillary palpi filiform, frons flat and oblique ; tibiae with

the outer spurs half the length of inner. Fore wing with vein 3
from angle of cell ; 4, 5 stalked ; 7 and 10 well separated from 8, 9.

Hind wing with the cell about half the length of wing ; vein 3
from angle ; 4, 5 stalked ; 6, 7 from upper angle, 7 anastomosing
with 8.

Fig. 89.

Furcivena strigiferalis, S • \- (From Moths Ind. vol. iv.)

Sect. I. Antennae of male thickened and flattened.

Type. (l)tFiJECiVBNA steigifeealis Hampsn. Moths Ind. iv. p. 374.

Sikhim.

Sect, II. Antennae of male annulate.

(2)*Fl7ECITENA ehodoneueialis, n. sp.

S . White tinged with yellowish. Fore wing with slight pink
suffusion on disk ; the cilia brown at middle and tornus. Hind
wing whiter, with discoidal brown point ; some pink suffusion in
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and below cell and near the medial and postmedial brown lines,

the former from below costa, excurved at median nervules and

recurved at vein 1, the latter straight from costa to vein 5, then

excurved to termen ; an apical brown patch and line through the

cilia. Underside of fore wing pale chestnut, with whitish patch

below cell ; irregular streaks and patches of black scales in and

below cell and patches of opalescent scales on median nervure and
in and beyond end of cell ; some pink suffusion below end of cell

;

two irregular bro\^n-edged postmedial patches of opalescent scales

;

a similar curved line across apical area ending on termen at vein

2 ; a white patch on termen below apex ; hind wing strongly

irrorated and suffused with pink.

Eah. Niger, Warri {Roth). Exp. 18 mm. Type in Coll.

Eothschild.

Genus 90. Sameodes.

Sameodes Snell. Tijd. v. Ent. 1880, p. 217.

Pessocosma Meyr. Trans. Ent. Soc. 1884, p. 301.

Mimorista Warr. A. M. Is". H. (6) vi. p. 476 (1890).

Palpi rostriform, extending about the length of head, the 3rd

joint prominent and downcm-ved ; maxillary palpi filiform ; frons

rounded. Eore wing with vein 3 from before angle of cell ; 4, £

from angle ; 7 straight and well separated from 8, 9. Hind wing
with the costa slightly excised beyond middle ; veins 4, 5 approxi-

mated for a short distance ; 6, 7 from upper angle, 7 anastomosing

with 8.

90.

Sameodes cancellalis, S \- (From Moths Ind. vol. iv.)

Sect I. Antennae of male with long cilia and sinuous at middle

;

both wings with the apex somewhat produced.

A. {Sameodes). Male with a swelling on outer side of mid

tibia before the medial spurs, of which the outer is

minute, the terminal spurs replaced by a small tuft of

scales ; the tibia bent beyond middle. Eore wing \^ith

a large medial costal lobe on upperside ; hind wing with

the costa excised before the middle as well as after.

Type. (1) Sameodes cajs-cellalfs Zell. Lep. Caffr. p. 34. Africa ;

India, Ceylon, & Burma; Java; Australia.

\Stenia pipleisalis Wlk. xvii. 420 ; Moore, Lep. Ceyl. iii.

pi. 181. f. 14.

fLepyrodes hpidalis Wlk. xvii, 465.
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fSamea sidealis "Wlk. xix. 937.

fffymenia meridionalis Wlk. xxxiv. 1314.

Sameodes trithyralis Snell. Tijd. v. Ent. 1880, p. 218, & 1883,

pi. 8. £. 4.

Samea vespertinalis Saalm. Ber. Senck. G-es. 1880, p. 301.

B. {Pessocosma). Male with the hind tibiae not distorted, the

outer spurs half the length of inner ; fore wing with no
costal lobe.

(2)tSAMEODES PEBiTAiiis Wlk. xvil. 466 ; HmpsH. 111. Het. ix.

pi. 174. f. 21. India ; Ceylon.

(3)tSAMEODES BiSTiGMATJS Pryer, Cist. Ent. ii. p. 234, pi. 4.

f. 10 ( $ ). N. China.

(4)tSAME0DES lOLEALis "Wlk. xvii. 466. Australia.

Sect. II. (Mimorista). Antennae of male normal and minutely

ciliated.

A. Hind wing of male with the cell very short, its upper

part filled by a large hyaline fovea.

(5) Sameodes miltocheistalis Hmpsn. Moths Ind, iv. p. 375.

N.E. India ; Burma.

B. Hind wing of male normal.

a. Fore wing with tooth of scales on inner margin before

middle.

(6)tSAMB0DES IfOTODOKTALIS, n. sp.

$ . Head and thorax yellow and fiery orange ; abdomen
ochreous. Eore wing suffused with fiery orange, leaving subbasal,

antemedial, and medial series of ill-defined yellow spots ; an oblique

medial pinkish band expanding towards costa ; the terminal area

pinkish, its inner edge with darker points and obtusely augled at

vein 5. Hind wing semihyaline yellow, tinged with fuscous

towards termen.

Hab. Sandakan, Borneo (Pryer). Exjj. 20 mm.

b. Fore wing without scale-tooth on inner margin.

(7)tSAMEODES OLESiALis Wlk. xviii. 748 ( 5 ). W. Africa.

(8) Sameodes botydalis Guen. Delt. & Pyr. p. 197. W. States,

C. & S. Amer.
Botys acutalis SneU. Tijd. v. Ent. 1875, p. 200, pi. 11. f. 10.

(9)tSAMEODES SAifGuiMAEaiKAtis, n. sp. (1898, Plate L. fig. 27.)

2 . Head, thorax, and abdomen pink. Fore wing hyaline

yellow ; the base and costal area pink, the latter emitting a small

tooth in cell and a triangular patch on discocellulars ; a large

(juadrate pink apical patch extending down to vein 5, with traces
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of au oblique dentate postmedial fuscous line from its lower edge
and yellowish terminal patches on it in the interspaces ; a fine

terminal pink line running a short way inwards on inner margin.

Hind wing hyaline yellow, with fuscous discal point and very

indistinct dentate postmedial line bent outA\ards between veins 5

and 2 ; a terminal pink line expanding slightly at apex and at

vein 2.

ffah. Colombia, Bogota. Exp. 40 mm.

(lO)tSAMEODES SUPFUSALIS, n. Sp.

S • Pale red-brown. Fore wing with dark-edged hyaline specks

at and below middle of cell and larger spots in and below end of

cell ; a hyaline postmedial band from subcostals to vein 2, then

curving round to lower angle of cell, edged on inner side by a

black line and traversed by a minutely crenulate black line. Hind
wing semihyaline white, with black-edged fulvous spots in and
below middle of cell and larger spot in end of cell ; a postmedial

waved black line bent outwards between veins 5 and 2 ; a fulvous

marginal baud, wide at apex, narrowing to anal angle.

Hab. Pernambuco ; Argentina. Evp. 22 mm.

(ll)tSAMEODES ENDERTTHRAIIS, n. Sp.

c? . Dull brown ; abdomen reddish on dorsum
;
palpi at base,

pectus, and ventral surface of abdomen white. Tore wing with the

basal area below the cell orange, with patches of red scales ; traces of

antemedial and medial lines on inner area ; a hyaline discal point;

a postmedial orange wedge-shaped patch from costa to vein 5,

traversed by the postmedial line, which is obtusely angled at vein

6. Hind wing with the basal half orange, with diffused sinuous

subbasal and antemedial bands ; the terminal half brown with

some red on its inner edge.

Hab. Sikhim {Pilcher). Exp. 15 mm.

(12) Sameodes pictalis Swinh. A. M. N. H. (6) x\'i. p. 303.

Assam.

(13) Sameodes monostictalis, u. sp.

Orange ; legs white. Fore wang with indistinct sinuous fulvous

antemedial line ; a large fulvous patch in and beyond end of cell,

with traces of a hyaline point at middle of cell and a prominent

discoidal hyaline spot ; an indistinct fulvous postmedial line

slightly bent outu ards between veins 6 and 2, then retracted to

lower angle of cell and slightly bent outwards again ; an indistinct

curved submarginal line. Hind wing with irregularly waved ante-

aud postmedial and submarginal lines, the two latter anastomosing

towards tornus.

Hab. Amboina ; Humboldt Bay, N. Guinea (DoJierty). Exp.

20 mm. Types in Coll. Eothschild and B.M.

(14)tSAME0DES hilaeodes Meyr. Trans. Ent. Soc. 1894, p. 465.

Borneo ; Pulo Laut,
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(15)tSAMEODES DISTICTALIS, n. Sp.

Differs from Jiilarodes iu the antemedial line of fore wing being
almost obsolete ; no hyaline spot below the cell and the retracted
portion of the postmedial line straight ; the postmedial line bent
inwards below costa, with a hyaline spot on its inner side instead
of the hyaline band on its outer side. Hind wing with large
hyaline spot in end of cell.

Hub. Pulo Laut (Doher/y). Exp. 18 mm. Type in B.M.

(16)tSAMEODES FLATiDissiMALis Grotc, Can. Ent. ix. p. 105.

U.S.A.
(17) Sameodes caubogialis Guen. Delt. & Pvr. p. 331.

fBotijs lucUla Butl. P. Z. S. 1878, p. 494. " W, Indies ; Brazil.

(18)tSAME0DES citeis'alis, n. sp.

6 • Pale lemon-yellow. Fore wing with oblique antemedial
fuscous Hne ; a large fuscous patch filling the end of cell, the area
just beyond it, and extending up to costa, with a hyaline spot in
end of cell and an oblique series of five spots beyond the cell

between the veins ; a submarginal fuscous line obtusely angled at

vein 5. Hind wing yellowish white.

Ilab. Dominica {W, H. Elliot). Exp. 18 mm.

(19)*Sameodes poltthliptalis, u. sp.

S . Fuscous suffused with grey
;
palpi white at base ; abdomen

ringed with white and with the ventral surface white. Fore wing
with dark-edged hyaline spot in and below middle of cell, with
traces of a line from it to inner margin ; a rounded spot in end of
cell ; a diamond-shaped spot below vein 2 near its origin, and a
dentate postmedial band formed of four conjoined spots between
costa and vein 5. Hind wing semihyaline yellow with the base
fuscous ; triangular fuscous marks from costa at and beyond end
of cell ; the terminal area fuscous suffused with grey, with irregular

dark line on its inner edge and dark terminal line ; cilia white.
Hob. Humboldt Bay, N. Guinea {DoheHy). Exp. 26 mm.

Type in Coll. Eothschild.

Genus 91. MEEOCTEifA.

Meroctena Led. Wien. Ent. Mon. 1863, p. 392.

Palpi porrect, straight, the 2nd joint fringed above and below

Fig. 91.

Meroctena tullalis, (^ . \. (From Moths Ind. vol. iv.)

Pboc. Zool. Soc—1899, No. XII. 12
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,

with hair, the 3rd naked ; maxillary palpi filiform ; tibiae of male

with the outer spurs minute ; abdomen with the anal tuft very-

large. Tore wing with veins 3, 4, 5 from close to angle of cell

;

7 curved and approximated to 8, 9 for some distance ; 10 also

approximated to 8, 9. Hind wing with veins 3, 4, 5 from angle

of cell ; 6, 7 from upper angle, 7 anastomosing with 8.

Sect. I. Antennse of male unipunctate for one-third length, the

basal joint emitting four teeth enclosing a hollow in front like

the calyx of a flower.

Type. (l)tMEROCTEisrA tullalis "Wlk. xviii. 649 ; Hrapsn. 111. Het. ix.

pi. 172. f. 11. Indian & Malayan subregions.

(2) Meroctena staintoxi Led. Wien. Ent. Mon. 1863, p. 392,

pi. 13. f . 4. Pulo Laut ; Java ; Fiji.

fLygropis sirioxantha Meyr. Trans. Ent. Soc. 1886, p. 262.

Sect. II. Antennse of male with the basal half serrate and fasci-

culate, a large tuft of scales on upperside at one-fifth from

base ;
palpi with the 3rd joint short, flattened, rounded, the

outer side hollowed out and curled over at tip.

(3)tMER0CTENA DicHocHROSiALis, n. sp. (1898, Plate L. fig. 22.)

c? . Orange ; fore tibise with black band ; abdomen with two

conjoined dorsal black spots on subbasal segment and dorsal band

on subterminal segment with silvery-white posterior edge. Fore

wing with black spot at base of costa ; an antemedial black line

expanding into a ^pot on costa ; a discoidal lunule ; the postmedial

line represented by an oblique straight line from costa to vein 5,

a subterminal spot ou vein 4 and small spot below vein 2, and a

large spot near base of vein 2. Hind wing with large lunule

beyond to cell ; a subterminal spot between veins 2 and 4 and an

oblique line from near lower angle of cell becoming obsolete before

tornus ; both wings with fine terminal line.

Hab. Bali, 2500 feet {Doherty). Exp. 30 mm.

Genus 92. Thliptocebas.

Thliptoceras Swinh. Trans. Ent. Soc. 1890, p. 274.

Prophantis Warr. A. M. N. H. (6) xviii. p. 113 (1896).

Palpi porrect, straight, about twice the length of head, the 2nd

Thliptoceras cascale, S . \. (From Moths Ind. vol. i v.)
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joint fringed above and below with hair, the 3rd prominent

;

maxillary palpi filiform ; frons rounded ; hind tibise with the outer
medial spur minute. Fore wing produced at apex, the outer
margin oblique

; veins 3, 5 from close to angle of cell ; 7 straight
and well separated from 8, 9. Hind wing with the cell short ;

the discocellulars produced along vein 4, which is approximated to
5 ; 6, 7 stalked, 7 anastomosing strongly with 8.

Sect. I. {Thliptoceras). Antenna of male with two curved teeth

on basal joint forming an upturned cavity, the basal part of
shaft cui'ved, then expanded into a cavity formed of short
appressed pectinations.

Type. (l)tTnLiPTOCEEAS cascale Swinh. Trans. Ent. Soc. 1890, p. 271,
pi. S. f. 18. Japan ; India, Ceylon, & Burma.

Thlip)toceras variaUlis Swinh. Trans. Ent. Soc. 1890, p. 274
;

Hmpsn. 111. Het. viii. pi. 156. ff. 2, 10.

Circobotys phycidalis Snell. Trans. Ent. Soc. 1890, p. 599.

Sect. II. Antennae of male with the basal joint excised and with a
slight tuft of hair from inner side ; fore wing less produced at

apex, the costa highly arched before middle. Hind wing
with the inner area clothed with long hair; patagia extending
beyond metathorax.

(2)*THLrPTOCEBAS STTGiALE Hmpsn, Moths of India, iv. p. 378.

Assam.

Sect. III. (Prophantis). Antennae of male ciliated.

(3) Thliptoceras octogtjttale Eeld. Eels. Nov. pi. 135. f. 38.

Natal ; Indian & Malayan subregions to Australia.

fPyralis smaragdina Butl. A. M. N. H. (4) xvi. p. 411 (1875),

(4)*Thliptoceeas distictalis, n. sp.

2 . Head, thorax, and abdomen pale reddish brown
; palpi

blackish at sides, whitish below ; wings purplish brown. Pore
wing with two obliquely placed orange subbasal points and some
diifused orange on inner margin ; a white bar across end of cell

and spot below end ; the costa orange, with 6 or 7 black points

from above end of cell to the wedge-shaped subterminal band which
ends on vein 5 : termen and ciha orange with purplish points.

Hind wing with Bome diffused orange on basal area, and two spots
in cell conjoined to the whitish costal area ; a medial yellow
band narrowing to inner margin ; the termen and cilia orange.

Eah. Katha, Burma. Exp. 28 mm. Type in Coll. Eothschild.

(5)tTHLIPT0CEEAS C(ENOSTOLALIS, n. Sp.

(S . Head and tegulae ochreous ; palpi black at sides, white below

;

12*
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thorax and abdomen fuscous, the latter ochreous toward* extremity.

Fore wing fuscous grey, with diffused blackish antemedial patch ;

the costa from it to apex orange; a triangular yellow medial patch

before the postmedial line extending down to vein 2 and containing

a dark-edged orange discoidal spot ; the postmedial line oblique,

slio-htly excurved between veins 5 and 2, th^n retracted to balow

end of cell. Hind wing fuscous, with obscure medial line ;
both

wings with the cilia yellow, except at middle. Underside of fore

wing with two dark-edged orange spots in cell.

Hah. Sieri-a Leone {Clements). Exjp. 22 mm.

(6)tTHLIPT0CEEAS POLTGEAMMODES, n. Sp.

Head, thorax, and abdomen rufous ; vertex of head yellowish ;

abdomen with two white spots on 1st segment. Fore wing rufous ;

a verv ill-defined yellowish antemedial band not reaching the costa ;

a quadrate spot in end of cell ; a large postmedial yellow area not

reaching the costa and traversed by the postmedial sinuous line,

which has a series of yellow spots beyond it from costa to vein 2,

where it is retracted to lower angle of cell. Hind wing yellow

with the base rufous ; a rounded rufous discoidal spot ; a sinuous

postmedial line bent outwards between veins 5 and 2, then retracted

to below angle of cell : the terminal area rufous with waved inner

edge.

Hah. Natal, Mooi Eiver. Exp. 40 mm.

Genus 93. Aechernis.

Archernis Mevr. P. Linn. Soe. N.S.W. ii. 1, p. 254 (1886).

Protonoceras Warr. A. M. N. H. (6) vi. p. 457 (1890).

Metaporthra Mevr. Trans. Ent. Soe. 1894. p. 463.

Chrysommatodes'Wsin: A. M. N. H. (6) xvii. p. 105 (1896).

Palpi porrect, long and straight, the 2nd joint fringed with hair

below, the 3rd prominent ; maxillary palpi long and slightly dilated

Fig. 93.

Archernis capitalis, cS . \. (From Moths Ind. vol. ir.)

•<x\\h scales ; frons rounded. Fore wing with veins 3, 4, 5 separate

at origin ; 7 nearly straight and well separated from 8, 9. Hind
wing with the cell short ; the discocellulars erect ; veins 3, 4, 5

from angle ; 6, 7 from upper angle, 7 anastomosing with S.
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Sect I. (Protonoceras). Male with a tuft of forwardly directed

hair between the antennse ; autennse with basal joint dilated,

the shaft given off from its outer side, much bent near base,

then with some small serrations on inner side and with
long cilia.

A. Antennae of male with Ijng curved tuft of hair from inner
side of basal joint, the tuft between antennae long.

(l)tAECHERNis CAPiTALis Fabr. Suppl, Ent. Syst. p. 468 (1798).
Formosa ; India, Ceylon, & Burma.

Botys tropicalis Wlk. xviii. 670 ; Moore, Lep. Ceyl.iii. pi. 181,

I. y.

B. Antennae of male without the curved tuft from basal joiut,

the frontal tuft less developed.

(2) Aecheenis dolopsalis Wlk. xviii. 692. S. India, Ceylon,

Burma ; Borneo ; Mysol.
Botys Jimbripunctalis Wlk. xxxiv. 1425.

fProtonoceras fuscilunnlis Hmpsn. 111. Het. viii. p. 134, pi. 155.
f. 22.

Sect. II. Antennae of male serrate at base and with a tuft of hair

on inner side at one-third.

(3)tAECHEEisris EULTALis Hmpsn. Journ. Bomb. Nat. Hist.

Soc. ined. Sikhim ; Ceylon.

Sect. III. Antennae of male normal.

(4)tAECHEENis HUMiLis Swinh. A. M. N. 11. (6) xiv. p. 146.

Assam.

(5)tAECHEENis nictitaws Swiuh. A. M. N. H. (6) xiv, p. 146.

Assam,

(6)*Aecheewis lugews Warr. A. M. N, H. (6) xviii. p. 110.

Assam,

('7)*Aecheenis scopulalis Wlk. xxxiv. 1438. Flores,

Type (8) Aecheenis callixantha Meyr. P. Linn. Soc. JV.S.W. ii. 1,

p. 254. Pulo Laut ; New Guinea ; Australia.

Chrysommatodes cereoflavalis Warr. A. M. N. H. (6) xvii.

p.^lOo.

(9)tAECHEENis oELiQuiALis Hmpsn. Moths Ind. iv. p. 380.

Sikhim.

(10) Aecheenis iGNEALis Wlk. xxxiv. 1423. Mysol ; N, Guinea

;

Queensland.

Genus 94. Teeastia.

Terastia Guen. Delt. & Pyr. p. 211 (1854).

Palpi porrect, triangularly scaled, the 3rd joint hidden by hair

;
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maxillary palpi filiform ; frons flat and oblique ; antennae of male

ciliated ; fore tibiae fringed with lon^ hair ; mid and hind tibiae

with the outer spurs about half the length of iuner ; abdomen of

male with lateral tufts on the last three segments, the anal

tuft long. Fore wing long and narrow, the eosta arched towards

apex, which is produced, the outer margin excurved at middle ; the

iuner margiu excised before the outer angle, which is lobed ; vein 3

from close to angle of cell ; 4, 5 somewhat approximated for a

short distance ; 7 curved and approximated to 8, 9. Hind wing

ample ; the costa highly excised before and after middle ; lobed at

middle and towards apex ; veins 4, 5 somewhat approximated for

a short distance ; the discocellulars erect ; veins 6, 7 from upper

angle, 7 toucliing but not anastomosing with 8.

Fig. 94.

Terastia metictdosalis, (^ . \. (From Moths Ind. vol. iv.)

(1) Teeastia EGiAiEAiis Wlk. xvii. 383. Himalayas ; Java.

„ procelalis Led. Wien. Ent. Mon. 1863, p. 416.

fAgaihodes cUversalis Wlk. xxxiv. 1307.

\-Megaphysa quadriferalis Wlk. xxxiv. 1628.

Type. (2) Terastia meticulosalis Guen. Delt. & Pyr. p. 212.

W. Indies ; Ceylon ; Java
;

„ suhjectalis Led. Wien. Ent. Mon. Philippines.

1863, p. 480.

\Megaphysa quadraiaUs Wlk. xxxiv. 1527.

Megasies cceligenalis Hulst, Tr. Am. Ent. Soc. xiii. p. 156.

(3) Terastia margaeitis Feld. Eeis. Nov. pi. 136. f. 40. Natal.

Genus 95. Megastes.

Megastes Guen. Delt. & Pyr. p. 375 (1854).

Palpi porrect, extending about the length of head, the 2nd joint

fringed with hair below, the 3rd prominent and thickly scaled ;

maxillary palpi triangularly dilated with scales ; frons rounded
;

antennffi of male bipectinate ; build stout ; tibiae with the outer

spurs about half the length of inner. Fore wing with the costa

hio-hly arched towards apex, which is somewhat produced ;
the

inner margin excised before outer angle, which is hooked ;
veins 3,

4. 5 from angle of cell ; 7 curved and approximated to 8, 9. Hind

wing with the cell half the length of wing ; vein 3 from angle ; 4,
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5 approximated for a short distance : 6, 7 from upper angle, 7
anastomosing with 8.

Fig. 95.

Megastes grandalis, (^ . \.

Type. (1) Megastes geandalis Gueu. Delt & Pjt. p. 376. Yenezuela.

(2)*Megastes spilosoma Feld. Eeis. Nov. pi. 135. f. 48. Brazil.

Auctorum.

Megastespusialls Snell. Tijd. v. Ent. xviii. p. 241, pi. 13. f. 15.

Brazil.

Grenus 96. Omphisa.

Omphisa Moore, Lep. Ceyl. iii. p. 317 (1886).

Palpi porrectand straight, the 2nd joint fringed with hair below,

the 3rd prominent ; maxillary palpi well-developed and filiform

;

frons rounded ; antennae, of male ciliated ; patagia clothed with

large scales ; tibiae with the outer spurs about half the length of

inner, mid tibias clothed on outer side with spinous hair ; abdomen
M'ith large lateral tufts on last five segments. Fore wing with veins

3, 4, 5 well separated at origin ; 7 nearly straight and well

separated from 8, 9 ; the costa arched towards apex, which is acute

;

the outer margin excurved at middle. Hind wing with the costa

slightly excised at middle ; the apex somewhat produced ; the outer

margin excui-ved at middle ; the inner margin short ; veins 4 and
5 approximated for a short distance ; 6, 7 from upper angle, 7

free or anastomosing with 8.

Fig. 96.

Omphisa anastomosalis, (£

.

(From Motbs Ind. vol. iv.)

Type. (1) Omphisa anastomosalis Guen. Delt. & Pyr. p. 373.
China ; India, Ceylon, & Burma ; Andamans

;

fBotys illisalis Wlk. xviii. 653 ; Moore, Java ; Duke of York I.

Lep. Ceyl. iii. pi. 183. f. 4.



184 8IE G. F. HAMPSOK EEVISION OF MOTUS [Feb. 21,

(2) Omphisa BEPETiTALis Snell. Trans. Ent. Soc. 1890, p. 621,

pi. xix. f. 6. Sikhim.

(3)*0mphisa PRAXITELES Druce, Biol. Ceutr.-Am., Het. ii. p. 215,

pi. 61. ff. 3, 4. Mexico ; Ceutr. Amer.

(4) Omphisa ingens, n. sp. (189S, Plate L. fig. 17.)

Yellowish rufous ; wings with numerous fine dark striae. Fore

wing with traces o£ curved antemedial line ; two dark spots

towards apex above veins 6 and 7 ; both wings with very ill-defined

darker medial and postmedial bands ; underside with blackish

discoidal marks on each wing.

Hab. Fergusson 1., N. Guinea {Meek). Ea-p. 66 mm. Types

in Coll. Eothschild and B.M.

Genus 97. Laniifeba, nov.

Palpi porrect, straight, and extending about the length of head,

the 2nd joint clothed below with very long liair extending to end

of the well-developed naked 3rd joint ; maxillary palpi tiHform ;

frons rounded ; antennae ciliated ; vertex of head and thorax

clothed with rough hair and scales ; build stout ; femora and tibise

clothed with rough hair. Fore wing clothed with rather woolly hair
;

the costa arched towards apex ; veins 3, 4, 5 from angle of cell ; 7

curved and approximated to 8, 9, Hind wing with veins 3, 4, 5

from angle of cell ; 6, 7 stalked, 7 anastomosing slightly with 8.

Fig. 97.

Laniifera cyeludes, (S . \.

Type Laniifeea cyclades Druce, Biol. Centr.-Am,

pi. 61. f. 12.

Genus 98. Obenaia.

Het. p. 220,

Mexico.

Orciaia Dup. Cat. Meth. p. 196 (1831).

Palpi porrect, the 2nd joint fringed with long hair below, the

3rd prominent ; maxillary palpi slightly dilated with scales ; frons

rounded ; antpnuffi ciliated ; tibiaj slightly scaled ; wings short

and broad. Fore wing with veins 3, 4, 5 well separated at origin

;

7 straight and well separated from 8, 9. Hind wing with veins 3,
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4, 5 from end of cell ; 6, 7 from upper angle, 7 anastomosing

with 8.

Fig. 98.

Orenaia alpestralis, (^ . %.

(1) Orenaia HELTETiCALis H.-S. vi. p. 141, f. 127. Europe.
Hercyna luguhralis Led. Wien. Ent. Mon. 1857, p. 82 (var.).

„ conspurcalis Lah. Suppl. p. 32.

(2) Oeenaia eupestealis Hiibn. Pyr. ff. 201-203. C. Europe.
Hercyna anderec/yialis U.S. vi. p. 140, ff. 124^126.

Type, (3) Oeet^'aia alpestealis Fabr. Ent. Syst. 350. Europe.
Crambus alpestris Fabr. Suppl. 466.

„ aljiina Hiibn. Vog. & Schm. 21.

Auctorum.

Hercyna expansalis Eversm. Bull. Mosc. 1852, i. p. 168.

Ural Mts.

Genus 99. Evergestis.

Evergestis HUbn. Verz. p. 354 (1827).
Homochroa Hiibn. Verz. p. 358.

Scopolia Hiibn. Verz. p. 368.

Orohena Guen. Delt. & Pyr. p. 376 (1856).
Parcedis Grote, Check-List, i. p. 51 (1882).

Palpi porrect, the 2nd joint fringed with hair below, the 3rd
naked ; maxillary palpi long and filiform ; frons oblique ; antennas
ciliated ; tibise with the outer spurs two-thirds length of inner.

Fig. 99.

Evergestisfrumentalis,

Fore wing with vein 3 from before angle of cell ; 4, 5 from angle

;

7 straight and well separated from 8, 9. Hind wing with veins

3, 4, 5 from angle of cell ; 6, 7 from upper angle, 7 anastomosing
with 8.
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(l)tEvEEGESTis FUNALis Gi'ote, BuU. U.S. Geol. Surv. iv. 670.

U.S.A.

(2) EVEEGESTIS BHUNEOGE.ISEA Edw. Aui. Eut. 11. p. 171. U.S.A.

(3) EvERGESTis NAP^ALis Hulst, Tr. Am. Ent. Soc. xiii. p. 1-15..

U.S.A.

(4) Eteegestis obliqualis Grrote, Pr. Kans. Ac. viii. p. 56.

U.S.A.

(5) Eteegestis eimosalis Guen. Delt. & Pyr. p. 371. U.S.A.

(6) Eteegestis sophialis Fabr. Mant. ii. p. 217. Europe.

Phalcena variegalis Fabr. Mant. ii. p. 218.

(7) Eteegestis segetalis H.-S. vi. p. 142, f. 132. S. Europe;
Orohena hlandalis Guen. Delt. & Pyr. p. 377. W. Asia.

(8) Eteegestis erumen-talis Linn. Syst. Nat. no. 337.

Europe ; W. Asia ; Siberia.

Pyralis triquetralis Schiff. Wien. Verz. p. 120.

„ repandalis Hiibu. Pyr. £. 64.

„ imiiilicniis Guen. Delt. & Pyr. p. 379.

„ var. asiaticalis Eag. Ann. Soc. Ent. Fr. 1894, p. 168.

(9) Eteegestis umbeosalis F. E. p. 274, pi. 92. f. 2.

Orohena orienialis Eversm. Bull. Mosc. 1842. W. & C. Asia.

(10) Eteegestis nomadalis Led. Hor. Ent. Eoss. 1871, p. 22,

pi. 2. f. 10. Persia ; Amur.

(11) Eteegestis extimalis Scop. Ent. Carn. p. 614. U.S.A.

;

Pyralis margaritaJis Scliiff. Wien. Verz. p. 123. Europe.

„ erucalis Hiibn. Pyr. f. 55.

Evergestis consimilis Warr. A. M. N. H. (6) ix. p. 433.

(12) Eteegestis steaminalis Hiibn.Vog. & Schniett. 82.

Pyralis elutalis Hiibu. Pyr. f. 62. U.S.A.; Europe.

fPionea eunusalis Wlk. xviii. 756.

(13) Eteegestis politalis Schiff. Wien. Verz. p. 121. S. Europe.

Orohena disjiersalis Mann. Wien, Ent. Mon. 1859, p. 162 (var.).

„ bicoloralis Lah. Contr, p. 21.

Type, (14) Eteegestis limbata Linn. Syst. Nat. xii. 873. S. Europe;

Mesograplie pratextidis Hiibn. Verz. p. 354. W. Asia.

Pyralis jiolitalis Hiibn. Pyr. f. 61.

(15) Eteegestis ju>'Ctalis Warr. A. M. N. H. (6) ix. p. 434.

Japan.

(16) Eteegestis subfuscalis Stand. Hor. Ent. Eoss. 1870, p. 192,

pi. 2. f. 9. S. Europe ; W. Asia.

(17) Etergestis (enealis Schiff. Wien. Verz. p. 123. Europe.

Pyralis furvalis Hiibn. Pyr. f. 53.

„ rufimitralis Hiibn. Pyr. f. 120.
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Auctorum.

Orobena lemniscalis Moschl. A^erh. z.-b. Wien, xxxi. p. 425.

Siii'inam.

„ grummi Chr. Eom. Mem. ii. p. 147, pi. vii. f. 14.

C. Asia.

„ subcitrinalis Hulst, Tr. Am. Ent. Soc. xiii. p. 157. U.S.A.

„ seminivealis Hulst, Tr. Am. Ent. Soc. xiii. p. 157. U.S.A.

„ manglisalis Ersch, Hor. Eut. Jioss. xii. p. 339, & Bom.
Mem. iii. pi. ii. f. 8. Trauscaucasus.

Hercyna anartalis Stgr. Deutsche E. Zeit., Lep. v. pi. iii. £, 17,

& vi. p. 72. 0. Asia.

Scopolia helenalis Stgr. Hor. Ent. Eoss. 1870, p. 195, pi. ii. f. 12.

E. Europe ; W. Asia.

Orohena allardalis Oberth. Bull. Soc. Ent. Er. (6) vii. p. xcix, &
Et. Ent. xii. pi. vii. f. 54. Algeria.

Eurycreon jjeclii Baker, Ent. Mo. Mag. xxi. p. 268. Algeria.

Orobena renatalis Oberth. Bull. Soc. Ent. Fr. (6) vii. p. xcix, &
Et. Ent. xii. pi. vi. f. 36. Algeria.

Botys seriazatis Stgr. Deutsche E. Zeit., Lep. v. pi. iii. f. 15, &
vi. p. 79. Algeria.

„ ccesialis H.-S. iv. p. 115, f. 116. Europe.

Orobena vagabundalis Christ. S. E. Z. xlviii. p. 166, & Eom. Mem.
iii. pi. iii. f. 7. Persia.

„ infirmalis Stgr. Hor. Eut. Boss. 1870, p. 190, pi. ii.

f. 13. S.E. Europe.
Pionea bifascialis Guen. Alg. iii. p. 403, & Oberth. Et. Ent. xii.

pi. vi. f. 40. Algeria.

Orobena submundalis Mill. Ann. Soc. L. Lyon. xxix. p. 160, pi. ii.

f. 2. S. France.

Scapula mundaUs Guen. Delt. & Pyr. p. 389. S. Europe.

Orobena implicitalis Moschl. Abh. Seuck. Ges. xvi. p. 292.

Porto Eico,

„ jplumbo-fascialis Eag. Ann. Soc. Ent. Fr. 1894, p. 168.

Spain.

Genus 100. Ischk^ueges.

Ischnurges Led. Wien. Eut. Mon. 1863, p. 418.

Nesoloclia Meyr. Trans. Ent. Soc. 1886, p. 239.

RJiectothyris Warr. A. M. N. H. (6) vi. p. 474 (1890).

Stenochora Warr. A. M. N. H. (6) ix. p. 298 (1892).

Palpi porrect, triangularly scaled, the 3rd joint hidden by hair

;

Fig. 100.

Ischnurges gratiosalis, iS \- (From Moths Ind. vol. iv.)
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maxillary palpi filitonn : frons flat and oblique ; anteniife annulate ;

tibiae with the outer spurs about half the length of inner. Fore

wing with veins 3, 4, 5 from near angle of cell ; 7 straight and

well separated from 8, 9. Hind wing with veins 3, 4, 5 from

angle of cell ; 6, 7 from upper angle, 7 anastomosing w ith 8.

(l)tlscKsrKGES GEATiosALis Wlk. xvii. 357; Hmpsn. 111. Het.

ix. pi. 173. f. 12. China ; India ; Ce_vlon ; Borneo.

fAsojjia roridalis AVlk. xvii. 371.

(2) IscHNUBGis EosEA Warr. A. M. X. H. (6) xvii. p. 142.

Assam.

(3) IscHSDEGES LAKCiNALis Guen. Delt. & Pyr. p. 169.

S. Africa.

Botys expeditalis Led. Wien. Ent. Mon. 1863, p. 372, pi. 9.

f. 15.

(4)tIscHsuEGES PEEPULCHRALis, n. sp. (1898, Plate L. fig. 24.)

2 . Head bright pink, the vertex yellow ; thorax bright yellow,

shoulders with pink stripes
;
pectus white ; abdomen yellow, the

last four segments piuk. Fore wing bright yellow, the costa and

terminal third bright pink ; an antemedial piuk line angled below

the cell and a spot at middle of cell, both sometimes almost entirely

obsolete ; the inner edge of termiual pink area sinuous ; a large

yellow patch beyond the cell between veins 7 and 2, its inner edge

encroached on by pink scales above and below middle. Hind
wing white ; the terminal area yellowish suffused with pink scales,

most widely at vein 2.

Hah. Mexico, Orizaba {Scliaus). Exp. 22 mm.

(5)tIscHNUEGES EUFALis Hmpsn. HI. Het. ix. p. 163, pi. 172.

f. 28. Ceylon.

(6)tIscH:suHGEs AEGEXTALis Hujpsn. 111. Het. ix. p. 163, pi. 173.

f. 16. Ceylon.

(7)tIscBafUEGES LUTEOMAEGiifAiiis Hmpsn. lU. Het. viii. p. 134,

pi. 155. f. 18. S. India.

(8)tIscH>fUEGES ANGtisTAiis Hmpsn. 111. Het. ix. p. 173, pi. 172.

f. 20. Ceylon ; Burma.

Type. (9) Ischkueges illcstealis Led. Wien. Ent. Mon. 1863, p. 418,

pi. 15. f. 12. New Guinea; Australia.

Nesoloclia autolitha Meyr. Trans. Ent. Soc. 1886, p. 240.

(lO)tlSCHNUEGES DISCOPHOEALIS, n. Sp.

Black-brown with a slight yellowish gloss
;
pectus and ventral

surface of abdomen white. Fore wing with the costal area

purplish ; a semihyaline yellow spot below origin of vein 2 ; a

dark discoidal spot with yellow point before it and large yellow

lunulate patch beyond it be^tween veins 7 and 2 running inwards

below end of cell ; cilia whitish towards tornus. Hind wing pale
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semihyaliue yellow, with black discoidal spot : the terminal area
fuscous, with its inner edge slightly indented between veins 5
and 2 ; cilia whitish at tips.

Hah. Orizaba, Mexico (Schaus). Exp. 20 mm.

Genus 101. Htalobathra.

HyalobatJira Meyr. Trans. Ent. Soc. 1886, p. 445.
Isocentris Meyr. Trans. Ent. Soc. 1887, p. 232.
Leucocraspeda "Warr. A. M. N. H. (6) vi. p. 475 (1890).

Palpi porrect, triangularly scaled, the 3rd joint hidden by hair

;

maxillary palpi filiform ; frous flat aud oblique ; antennae ciliated ;

tibiae with the spurs long and nearly equal. Fore wing with
veins 3, 4, 5 from angle of cell ; 7 straight and well separated
from 8, 9. Hind wing with veins 3, 4, 5 from angle of cell

;

6, 7 from upper angle, 7 anastomosing with 8.

Fig. 101.

m
Hyalohathra fualU, c^ . \. (From Moths Ind. vol. iv.)

Sect. I. {Hyalohathra). Hind wing of male with a hyaline fovea
in base of cell.

Type. (1) Hyalobathea aechelecca Meyr. Trans. Ent. Soc. 1885,
p- 445. Burma; Perak ; Borneo;

Queensland ; New South AVales.
Isocentris unieolor AVarr. A. M. N. H. (G) xvi. p. 472.

Sect. II. {Isocentris). Hind wing of male without fovea in cell.

(2)tHYAL0BATHBA PH(ENicozoNA Hmpsn. Moths lud. iv. p. 385.

Assam.

(3) Hyalobathba filalis Guen. Delt. & Pyr. p. 204 ; Snell.

Tijd. v. Ent. 1883, pi. 7. f. 11. Mauritius ; Oriental

region to Australia.

fEndofricha rJiodophilalis Wlk. xxxiv. 1311 ; Moore, Lep. Ceyl.

iii. pi. 178. f. 13.

"fBotys amcenalis Wlk. xxxiv. 1445.

„ auralis Snell. Tijd. v. Ent. 1872, p. 90, pi. 7. ff. 9, 10,

iSamea dives Butl. P. Z. S. 1880, p. 682.

(4) Hyalobathea ^qualis Led. Wien. Ent Mon. 1863, p. 468,
pi. 10. f, 3. India, Ceylon, & Burma

;

fIsocentris imduUKnea Hmpsn. 111. Het. Celebes,

viii. p. 132, pi. 154. f. 21.
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(5) Hyalobathra coexostolalis Snell. Trans. Enfc. Soc. 1880,

p. 582. N.E & S. India ; Burma.
fLeucocraspeda udeoides Hmpsn. 111. Het. viii. p. 134, pi. 1.55. f. 17.

(6)tHYALOBATiiRA iLLECTALis Wlk. xviii. 658 ; HmpsQ. 111. Het.

ix. pi, 173. f. 9. N.E. India; Ceylon ; Burma;
Borneo; Celebes.

Botys alhofimhrialis Snell. Tijd. v. Ent. 1883, p. 128.

„ niveicilialis Snell. Midd.-Sum., iv. Lep. p. 64.

(7)tHYALOB VTHRA oPHELTiSALis Wlk. xix. 1010. India ; Burma.

flledylejJia contubernaUs Moore, Lep. Atk. p. 208.

(8) Hyalobathra mustiosalis Guen. Delt. & P_yr. p. 362.

fEhulea europscdis Wlk. xviii. 749. India," Ceylon, & Burma,

t „ orseisalis Wlk. xviii. 749.

(9) Hyalobathra mustialis Warr. A. M. N. H. (6) xvi. p. 477.

Queensland.

(10)*Hyalobathra l^talis Stgr. List, sxxiii. Europe.

Genus 102. Azochis.

AzocJiis Wlk. xviii. 542 (1859).

Palpi porrect, triangularly scaled, tbe 3rd joint hidden by hair
;

maxillary palpi filiform ; irons oblique; antennae of male ciliated ;

tibise with the outer spui's about one-third length of inner ; male

with tufts of hair on extremity of hind tibiee and 1st joint of

tarsus ; abdomen long, with large anal tuft. Eore wing rather

long and narrow ; veins 3, 4, 5 from angle of cell ; 7 curved and

closely approximated to 8, 9 for nearly half its length. Hind

•wing of male with the membrane above tornus contorted and

clothed with coarse black hair above and below ; the ceU short

;

vein 3 from angle ; 4, 5 approximated for a short distance ; 6, 7

shortly stalked, 7 anastomosing with 8.

Eig. 102.

Asochis gripusalis, c?. \.

(l)*Azocnis MACTALis Eeld. Eeis. Nov. pi. 135. f. 50. Fiji.

Type. (2)tAzocHis gripusalis, Wlk. xviii. 542. Brazil.

Botys saniosalis Led. Wien. Ent. Mon. 1 863, p. 371, pi. 9. f. 11.

(3)tAzochis rufifrontalis Hmpsn. A. M. N. H. (6) xvi. p. 339.

W. Indies.
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Genus 103. Ceocidophora.

191

Crocidophom Led. Wien. Eut. Mon. 1863, p. 386.

Stenophyes Led. Wien. Ent. Mou. 1863, p. 388.

Circoboii/s Butl. El. Hat. iii. p. 77 (1879).

Chohera Moore, Lep. Atk. p. 219 (1888).

Tanaophysa Warr. A. M. N. H. (6) ix. p. 389 (1892).

Mimocomma "Warr. A. M. N. H. (6) xvi. p. 473 (1895).

Monocrocis, Warr. A. M. N. H. (6) xvi. p. 475.

Polychorista Warr. A. M. N. H. (6) xviii. p. 109 (1896).

Palpi porrect and triangularly scaled, the 3rd joint hidden by

hair; maxillary palpi filiform; frons flat and oblique; antennae

of male nearly as long as the fore wing and minutely ciliated ;

hind tibiae with the outer spurs minute ; abdomen of male long,

the claspers and anal tuft large. Fore wing more or less produced

at apex, the outer margin oblique ; veins 3 and 5 from near angle

of cell ; 7 straight and well separated from 8, 9. Hind wing with

the cell short ; veins 4, 5 approximated for a short distance ; 6, 7

stalked, 7 anastomosing strongly with 8.

Crocidophora ptyophora, S (Prom Moths Ind. vol. iv.)

Sect. I. {Polychorista). Antennae of male with a curved tooth of

scales from basal joint, the basal part of shaft slightly

thickened and contorted ; hind wing with the base of costa

expanded into a large folded lobe.

(l)tCROGiDOPHOEA CALTATALis Swinb. Trans. Ent. Soc. 1890,

p. 275. Burma.

Sect. II. Antennae of male slightly knotted and contorted afc

one-fifth from base.

(2)tCROciDOPHOiiA EPiCEOCALis Swiub. Trans. Ent. Soc. 1890,

p. 275. S. India ; Burma.
fCircobotys marginalis Hmpsn. 111. Het. viii. p. 133, pi. 155.

f. l(c?).

Sect. III. {Mimocomma). Antennae of male with the base of

shaft excised and a tuft of hair beyond the excision.

(3) Ceocidophora pultimargo Warr. A. M. N. H. (6) xvi.

p. 473. N.E. India ; Burma.
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Sect. IV. Antennae of male normal.

A. Eetinaculum of male formed by a verj^ large fan of

leaden-coloured scales from below median nervure, the

median nervure bent upwards.

a. {Orocidoplwra). Fore wing of male with a fan of

leaden-coloured scales bevond upper angle of cell and
vein 7 bent downwards.

(4)tCRO0iDOPHOKA PTTOPHORA Hmpsn. Moths Ind. iv. p. 3S9.

N.E. India ; Burma,

(5) Chocidophoba amoenalis Siiell. Trans. Eut. Soc. 1890,

p. 598. Sikhim.

(6)tCBOCiDOPHOEA LiJiBOLALis Moore, P. Z. S. 1877, p. 615.

X.E. India ; Burma ; Andamans.

(7)*Crocii)OPHOea curtiliwealis, n. sp.

(f . Pale yellow ; sides of head and shoulders rufous ; abdomen
fulvous above and with white dorsal segmental lines. Fore wing
with the costal area fulvous ; a curved anteiuedial line ; a discoidal

patch and lunule ; the postmedial line excurved and punctiform
from below costa to vein 3, angled inwards above veins 2 and 1,

and joined by a streak on ijiner margin to the antemedial line ; a
purplish-fuscous band just before termen ; termen and cilia yellow

with a sei-ies of dark points. Hind wing suffused with fuscous to

beyond middle, its outer edge angled at vein 2 ; an oblique

purplish-fuscous band from costa before apex to termen at middle
;

a terminal series of points.

Hah. Khasis. Exp. 24 mm. Type in Coll. Eothschild.

(8) Crocidophora ftjltidalis "Warr. A. M. >.'. H. (6) xvi,

p. 475. Assam.
Lepidoplcuja uniformis Warr. A. M. X. H. (6) xvi. p. 476.

(9)tCBOCiDOPHORA serratissimalis Zell. Verb. z.-b. Wien, 1872,

p. 521. U.S.A.
fBotis suhdentalis Grote, Bull. Buff. Soc. i. p. 173.

(10) Ceocidophoba prsTCLiFERALis Led. Wien. Ent. Mon. 1863,

p. 386, pi. 12. f. 11. U.S.A.

Type. (11) Crocidophora tubebculalis Led. Wien. Ent. Mon. 1863,

p. 386, pi. 12. f. 9. U.S.A.

(12) Cbocidophoba mtjltidentalis Warr. A. M. X. H. (6) xvi.

p. 476. Assam.

h. (Monocrocis). Fore wing of male with a small post-

medial glandular swelling on costa and an elongate

groove of almost unsealed ribbed membrane above

vein 7.

(13) Cbocidophoea lutcsalis Suell. Trans. Ent. Soc. 1890,

p. 596. N.E. & W. India.
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(14) Ceocidophoka fiavofasciata Moore, Lep. Atk. p. 223,
pi. 7. f. 19. N.E. India.

c. Fore wing of male without sexual characters bej'ond the
cell.

(15) Ceocidophoea fasciata Moore, Lep. Atk. p. 223, pi. 7.

f. 20. N.E. India.

(16)tCEOcrDOPHOEA DisTTNCTALis Swinh. A. M. N. H. (6) xiv.

p. 144. Assam.

(17)tCEOciDOPHOEA BVBifOEAxis "Wlk. Cat. xix. 1012, 1015.

Japan ; China ; Burma.
Botis mandarinalis Leech, Entom. 1889, p. 68, pi. 3. £. 14,

(18)tCEOCiDOPHORA HABiSALis Wlk. xviii. 702. Borneo.
fEhodaria mcevialis Wlk. xix. 925.

(19)tCEOciDOPHOEA DiscoLOEATA Swinh. A. M. N. H. (6) xiv.

p. 144. Assam.

(20)tCEOCiDOPHOEA PALLiDTTLALis Swinh. A. M. JS". H. (6) xiv.

p. 141. Assam.

B. (Circobotys). Eetinaculum of male normal.

a. Eore wing of male with a large fovea below base of cell,

but without fan of scales.

(21) Ceocidophoka heieeogenalis Brem. Lep. Ost-Sib. p. 70,
pi. 6. f. 11. Amur; Japan.

b. {Tanaopliysa). Eore wing of male with a streak of

ribbed hyaline membrane above vein 7, no fovea
below the cell.

(22)tCEOCiDOPHOEA ABOENATALis Warr. A. M. N. H. (6) ix.

p. 389. Brazil.

c. {Stenophyes). Eore wing oi male without secondary
sexual characters,

a'. Eore wing produced and subfalcate.

(23)tCEOCIDOPHOEA NYCTEEINA Butl. 111. Het. ill. p. 77, pi. 59.
f- 14. Japan.

(24) Ceocidophoea limbata Moore, Lep. Atk, p. 220, pi. 7.

f. 24. N.E. India.'

(25) Ceocidophoea afeimaego Warr. A. M. N. H. (6) xviii.

P- lt)9. Assam.

(26) Ceocidophoea gladialis Leech, Entom. xxii. p. 67, pi, 3.
ff- 5, 15. China,'

(27) Ceocidophoea pallida Moore, Lep. Atk. p. 220.

N,E. India.
Peoc. Zool. Soc—1899, No. XIII. 18
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h'. Fore wing less produced and not subfalcate.

(28)tCROCinoPHOBA siNiSALis Wlk. xviii. 635. W. Africa

;

Punjab.

(29)tCEOC'iDOPHOBA ruscALis Hmpsn. 111. Het. viii. p. 133,

pi. 154. f. 14. S. India.

(30) Cbocidophoba stenophilalis Wlk, xxxiv. 1407.

S. India ; Cambodia.

fCircobotys marginalis Hmpsn. 111. Het. viii. p. 133, pi. 155.

t'. 9(2).

(31)tCEOciDOPHOBA ACUTANGULALis Svvinh. A. M. N. H. (6) xiv.

p. 143. N.E. India.

(32) Cbocidophoba hubonalis Guen. Delt. & Pyr. p. 198.

U.S.A. ; W. Indies : S. Amer.

fSamea zinghalis Wlk. xvii. 355.

fPhalangiodes serinalis Wlk. xvii. 468.

Genus 104. Mabuca.

CrocJiiphora Geyer, Hiibn. Samml. Exot. Schmett. iv. 4, p. 12

(1832), non descr.

Maruca Wlk. xviii. 540 (1859).

Siriocauta Led. Wien. Ent. Mon. 1863, p. 424.

Palpi porrect and triangularly scaled, the 3rd joint hidden by

hair ; maxillary palpi very slightly dilated with scales ; frons flat

and oblique ; antennae slightly longer than fore wing and an-

nulated ; legs long, tibiae with the outer spurs about half the

length of inner; abdomen long. Fore wing with vein 3 from

angle of cell ; 4, 5 closely approximated for a short distance

;

7 curved and approximated to 8, 9, to which 10 also is approxi-

mated. Hind wing with vein 3 from angle of cell, which is about

half the length of wing ; 4, 5 closely approximated for a short

distance ; 6, 7 from upper angle, 7 anastomosing with 8.

Fig. 104.

Manuia testulalis, (S . \. (From Moths Ind. vol. iv.)

Type. (1) Mabuca testulalis Geyer, Hiibn. Samml. Exot. Schmett. iv.

4, p. 12, if. 629, 630.*
^

Tropical zone.

Hydrocampa aquatilis Boisd., Guer.-Men. Icon. Eegne Anim.
pi. 90. f. 9.

(2) Mabuca amboinalis Feld. Eeis. Nov. pi. 135. f. 24.

India ; Burma ; Borneo ; Amboina.
Siriocauta similialis Snell. Midd.-Sum., iv. Lep. p. 72.
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Genus 105. Adeloides.

Adeldides Warr. A. M. N. H. (6) ix. p. 299 (1892).

Palpi porrect, rather long and triangularlj^ scaled, the 3rd joint

hidden by hair ; maxillary palpi dilated with scales ; frons

rounded ; antennae minutely ciliated, at least one and a half times

length of fore wing, the basal joint dilated in both sexes ; the
vertex of head clothed with rough hair ; abdomen of male ex-
tending far beyond the anal angle of bind wing, the claspers large

and covered by the large anal tuft ; tibife with the outer spurs

minute. Fore wing of male narrow and produced at apex

;

vein 3 from well before angle of cell ; 4, 5 from angle ; 7 nearly

straight and well separated from 8, 9. Hind wing of male very
ample ; the cell short ; vein 3 from angle ; 4, 5 approximated for

a short distance ; 6, 7 from upper angle, 7 anastomosing with 8,

Fig. 105.

Adelaides cinerealis, ^ . \. (From Moths Ind. vol. iv.)

Type. (l)tADELOinES cineeeaiis Moore, P. Z. S. 1867, p. 94. Sikhim.

(2)tADEL0iDES glaucopteea Hmpsu. Moths Ind. iv. p. 395.

Bhutan.

Genus 106. Tetbidia.

Tetridia Warr. A. M. N. H. (6) vi. p. 477 (1890).

Palpi porrect and triangularly scaled, the 3rd joint hidden by

Fig. 106.

Tetridia caletoralis, tS • (From Moths Ind. vol. iv.)

hair ; maxillary palpi dilated with scales ; frons flat and oblique

.

13* '
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antennffi of male minutely ciliated and considerably longer than

fore wing, of female about the length of fore wing ; fore and mid

tibiffi of male fringed with hair on outer side, the thorax with tufts

of hair below near mid legs ; abdomen of male with the anal tuft

long. Fore 'w-ing with the apex produced, the outer margin oblique

;

vein 3 from near angle of cell ; 4, 5 from angle ; 7 straight and

well separated from 8, 9, to which 10 is approximated. Hind wing

with the cell short, especially in male ; vein 3 from angle ; 4, 5

approximated for a short distance ; 6, 7 from upper angle, 7 ana-

stomosing with 8 ; 6 in male curved downwards.

Type. tTETurDiA caxetoeaxis Wlk. xviii. 651, N.E. India : Ceylon

;

Burma ; Malayan subregion.

Botys pJuennisalis Wlk. xviii. 684.

+ „ vinacealis Moore, P. Z. S. 1877, p. 619.

Polyihlipta albicaudalis Snell. Tijd. v. Ent. 1880, p. 221, &
1883, pi. 8. f. 7.

Genus 107. Poltghammodes.

Polygrammodes Guen. Delt. & Pyr. p. 318 (1854).

Pachynoa Led. Wien. Ent. Mon. 1863, p. 391.

Aphytoceros Meyr. Trans. Ent. Soc. 1884, p. 320.

Pitacanda Moore, Lep. Ceyl. iii. p. 334 (1887).

Palpi porrect, dilated with scales above and enclosing a hollow

in male, the 3rd joint hidden by hair ; maxillary palpi minute and

filiform
;
proboscis somewhat aborted ; frons rounded ; build stout

;

fore tibiEe and tarsi usually fringed with hair : mid tibiae fringed

with hair ; hind tibiae with a tuft of hair on outer side near base

;

the spurs rather short. Pore wing produced at apex, the outer

margin oblique, the inner margin lobed at middle ; vein 1 a forming

a fork with 1 6 ; 3 from angle of cell ; 4, 5 approximated for a

short distance ; 7 curved and closely approximated to 8, 9, to which

10 also is approximated. Hind wing with vein 3 from angle of

cell ; 4, 5 approximated for a short distance ; 6, 7 from upper

angle, 7 anastomosing strongly with 8.

Pig. 107.

Polygrammodes tkoosalis, ^ . }. (From Moths Ind. vol. iv.)

Sect. I. Antennas of male bipectinate, with long branches.

(1)*P0LTGBAMM0DE8 IKEEULALIS "Wlk. xix. 1000. Bomeo.
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Sect. II. (Pachynoa). Antennae of male minutely serrate on upper

side, pectinate on lower side.

A. Antennas oE male with the branches on lower side long.

(2)tPoLYGEAMMODES PUEPTTEALis "Wlk. xxxiv. 1482. Java.

Pachynoa ledereri Snell. Tijd. v. Ent. xxxv. p. 164, pi. x. f. 8.

(3)*P0LTGEAMM0DES HTALOSTICTA, n. Sp.

d . Head, thorax, and abdomen purplish red-brown, the last

ochreous towards extremity ; palpi at base, pectus, and ventral

surface of abdomen white. Eore wing bright yellow ; the basal

third purplish red, coojoiued on costal area to a triangular patch

extending to apex and down to vein 1 and edged with red ; a

quadrate hyaline spot in end of cell ; a subterminal series of red

points. Hind wing bright yellow, the basal third purplish red

with oblique outer edge ; an irregularly waved postmedial red line

between veins 7 and 2, with red point above vein 5 ; a waved
sinuous subterminal red line.

Hab. Bunguram, Natuna Is. (Hose). Exp. 26 mm. Type in

Coll. Eothschild.

(4) POLYGKAMMODBS PECTIKICOBNALIS Gruen. Delt. & Pyr. p. 326,

N. & W. India.

(o)tPoLYGEAii:MODBS FUSOiTALis Hmpsn. 111. Het. viii. p. 133,

pi. 155. f. 2. S. India.

(6) PoLYGBAMMODES HYPSALis Hmpsn. Moths Ind. iv. p. 398.

Sikhim.

B. Antennae of male with the branches on lower side short.

a. Hind tibiae of male strongly dilated before middle and
at extremity, the terminal spurs absent ; fore wing
with a large shallow fovea on vein 1 above the lobe of

inner margin ; hind wing with a vesicular lobe clothed

with hair on inner margin.

(7)tPoLYGE.AMM:oDES THOOSALis Wlk. xviii. p. 737 ; Moore, P. Z. S.

1877, pi. 60. f. 16. N.E. India; Malayan subregion.

Pachynoa ivalkeri Led. Wien. Ent. Mon. 1863, p. 391, pi. 13.

f. 2.

b. Hind tibiae of male and wings normal.

(8) PoLTGRAMMODES SABELiALis Guen. Delt. & Pyr. p. 326.
fBotys elycealis "Wlk. xix. 995. E. Africa ; India ; Burma,
Pachynoa obstructalis Wlk. xxxiv. 148. Andamans ; Amoy.

(9)tPOLYGEAMMODES LIMITALIS, U. Sp,

cf . Differs from purpurdlis in its small size ; the basal red area
of both wings small ; the discal expansion of the costal red fascia

on fore wing small.

Hab. Sarawak, Borneo {Wallace). Exp. 30 mm.
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(10) PoLTGRAMSioDES spiLOSoiioiDES Moore, Lep. Ceyl. iii. p. 324,

pi. 183. f. 10. India ; Ceylon.

(ll)tPoLTGKAMiiODES MiNETJSALis Wlk. xvii. 481 ( ? ). Burma.

(12)tPoLXGEAMMODES EFFFSALis Wlk. xxxiv. 1445, Java.

Sect. III. Antennae of male serrate and fasciculate,

(13)tP0LYGIlAM:iI0DES NONAGllTAlIS, n. sp.

d . Pale ochreous grey-brown
;

palpi fuscous at sides. Fore

wing with fuscous discoidal lunule ; traces of curved postmedial

series of fuscous points in the interspaces, and of fuscous subter-

minal streaks towards apex. Hind wiug whitish, tinged with

brownish towards terraeu.

Hob. Callao, Peru (/. /. Walker). Exp. 40 mm.

Sect. IV. {Aphytoceros). Antennae of male ciliated.

A. Tibiae fringed with hair.

(14)tPoLYGEAMMODES spissALis Gruen. Delt. & Pyr. p. 327.

Assam ; Java.

(15)tPoLTGKAMMODES GEOssALis Guen. Delt. & Pyr. p. 327.

Java.

B. Tibiae smoothly scaled.

(16)tPOLTGRAMMODES PHTLLOPHILA Butl. A. M. N. H. (5) ii.

p. 296 (1878). Madagascar.

(17) PoLXGEAMMODEs TAPStJSALis Wlk. xviii. 697. Bomeo

;

Pulo Laut.

(18) PoLTGEAMMODES PONDEEALis Guen. Delt. & Pyr. p. 328, pi, 8.

f. 10. Brazil.

Botys humeralis AVlk. xxxiv. 1397.

(19) PoLYGKAMMODEs HEECFLES Feld. Eeis. jVov. pi. 135. f. 49.

Centr. Amer.

(20)*POLYGBAMMODES RUFIJCALIS, n. Sp.

(5 . Brown with a pinkish tinge
;

palpi below, pectus, and ven-

tral surface of abdomen whitish. Fore wing with indistinct dark

antemedial line, oblique from costato below median nervure, where

it is angled : a small quadrate hyaUue spot in end of cell and

wedge-shaped spot beyond it ; a dentate postmedial line bent out-

wards between veins 5 and 2, the area in its sinus and between

it and the dentate subterminal line brick-red. Hind wing with

quadrate hyaline spot in cell and wedge-shaped spot beyond it

;

the area from middle to terminal band brick-red ; the postmedial

line bent outwards and strongly dentate between vei)is 5 and 2.
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Underside largely suffused with white ; prominent black spots in

cell and on discoeellulars.

Hah. Venezuela, Palma Sol. Exp. 46 mm. Type in Coll.

EothschUd.

(21)tPoLTGEAiiMODES LTJCTTSALis Wlk. xviLi. 722. Australia.

Botys histrionalis Led. Wien. Ent. Mon. 1863, p. 371, pi. 9. £. 13.

(22)*PoLXGEAM3iODES SAJfGUiJfALis Druce, Biol. Centr.-Am., Het.

ii. p. 218, pi. 61. f. 7. Mexico ; Centr. Amer.

(23) PoLTGEAMiiODEs osTEEAiis Guen. Delt. & Pyr. p. 327.

W. Indies ; S. Amer.

(24) PoLXGEiMiroDES HiRTALis Gruen. Delt & Pyr. p. 344.

fBotijs hjhialis AVlk. xviii. 624. Florida ; C. & S. Amer.

t „ amatalis Wlk. xviii. 625.

•^Botis capitalis Grote, Bull. U. S. Geol. Surv. vi. p. 272.

Type. (2o)*PoLYGEAMiiODES EUNiCALis Guen. Delt. & Pyr. p. 318, pi. 5.

f. 7.

"

Brazil.

(26)*Polygkam3j:odes sexahuensis Druce, Biol. Centr.-Am., Het.

ii. p. 214, pi. 61. f. 1.
- Guatemala.

(27)tP0LYGEAMiI0DES FAEINALIS, n. Sp.

White shghtly suffused with pale fuscous brown. Fore wing
with bro\\Ti costal fascia ; an obliquely sinuous antemedial line

;

a spot in cell ; minutely waved and slightly curved medial and post-

medial lines, the latter slightly bent outwards at vein 5 ; a crenu-

late submarginal line. Hind wing pure white, with traces of

curved postmedial line and marginal series of specks ; underside

with prominent postmedial line and marginal band on costal half.

Hab. Brazil {Jones). Exp. 38 mm.

Aiictorum.

Pachynoa crcesus Druce, Biol. Centr.-Am., Het. ii. p. 219, pi. 61.

f. 8. Guatemala.

Genus 108. Paebattia.

Parlattia Moore, Lep. Atk. p. 225 (1887).

Palpi porrect, triangularly scaled, the 3rd joint hidden by bair

;

Fig. 108.

Parbattia vialis, cJ. }. (From Moths Ind. vol. iv.)

maxUlai-y palpi filiform ; frons rounded ; antennae of male minutely
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ciliated; tibiae with the outer spurs about two-thirds length of

inner. Fore wing with the apex produced, the outer margin
oblique ; vein 3 from near angle of cell ; 4, 5 from angle ; 7
straight and well separated from 8, 9 ; male with a fovea below

the cell at origin of vein 2. Hind wing with the costa lobed and
fringed with hair near base ; the cell extremely short and the

discocellulars produced for a long way along median nervure so

that veins 3, 4, 5 appear to be stalked ; 6, 7 from upper angle,

7 anastomosing strongly with 8.

Type. Pabbattia tialis Moore, Lep. Atk. p. 225, pi. 7. f. 30.

N.E. India.

&enus 109. Discothyeis.

Discoihyris Warr. A. M. N. H. (6) xvi. p. 473 (1895).

Palpi porrect, triangularly scaled, the 3rd joint hidden by hair

;

maxillary palpi filiform ; frons rounded ; antennae of male ciliated

;

tibiae with the outer spurs about half the length of inner. Fore
wing with the costa arched towards apex, which is acute ; the outer

margin angled at vein 4 ; vein 3 from close to augle of cell ; 4, 5
from angle ; 7 curved and approximated for a short distance to 8,

9, to which 10 also is approximated. Hind wing with the outer

margiu produced to a point at vein 6 aud excurved at middle

;

vein 3 from angle of cell ; 4, 5 approximated for a short distance ;

6, 7 from upper angle, 7 anastomosing with 8 ; a large tuft of

hair on median nervure at lower angle of cell.

Fig. 109.

Discothyris ferruginata, S • t- (From Moths Ind. vol. iv.)

Type. (l)tDiscoTHTBis febbuginata Moore, Lep. Atk. p. 209. Sikhim.

(2)*DiscoTHYEis VESTiQTALis Snell. Trans. Ent. Soc. 1890, p. 628.

Sikhim.

(3) DiSCOTHXEIS MEGALOPHALIS, n. sp.

cj . Dull ferruginous brown ;
palpi white below at base. Fore

wing with discocellular black lunule ; a postraedial series of black

specks, most prominent towards costa and foi^ming a larger spot on

costa, excurved from below costa to vein 4, then inwardly oblique.

Hind wing with the tuft very large, extending along vein 2 and

blackish, a postmedial sinuous black line somewhat maculate

between veins 5 and 2; both wings with black line at base of

cilia.

Eah. Khasis. Exp. 18 mm. Type in Coll. Rothschild.
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G-enus 110. Nomophila.

NomopUla Hubn. Verz. p. 368 (1827).

Palpi porrect, triangularly scaled, the 3rd joint hidden by hair ;

maxillary palpi filiform ; frons rounded ; antennae of male with

long cilia ; tibiae with the outer spurs about half the length of

inner ; abdomen of male with lateral tufts on the terminal

segments. Fore wing long and narrow ; the apex rounded ; vein

3 from well before angle of cell ; 4, 5 from angle ; 7 curved and
approximated to 8, 9. Hind wing ample ; veins 4, 5 closely approxi-

mated for a short distance ; 6, 7 from upper angle, 7 anastomosing
with 8.

Fig. 110.

Nomophila noctuella, ^ . ^. (From Moths Ind. vol. iv.)

Type. (1) Nomophila noctuella Schiff. Wien. Verz. p. 136. Universally
Pyralis hyhridalis Hiibn. Pyr. ff. 114, 184. distributed.

iNephopteryx indistinctalis Wlk. xxvii. 59.

Botys helvolaUs Maasen, Stiibel's Eeise, p. 170, f. 26.

(2)tN0M0PHILA ASTIGMALIS, n. Sp.

Grey-brown ; palpi white at base. Fore wing with the costal

area suffused with fuscous ; the antemedial line represented by
obscure points ; a dark point in cell and slight discoidal luuule

;

dark points on vein 2 near origin and middle of vein 1 ; the

postmedial line represented by dark points on the veins excurved
below costa. Hind wing pale yellowish.

Mab. Mexico, Orizaba {Schaus). Exp, 26 mm.

Atuitorum.

Nomophila triticalis Berg, Deutsche Ent. Zeit. 1875, p. 155.

Argentina.

„ moluccana Pag. J.B. Nass. Ver. xxxvii. p. 269.

Amboina.

G-enus 111. Pachtzancla.

Pachyzanda Meyr. Trans. Ent. Soc. 1884, p. 315.

Acharana Moore, Lep. Ceyl. iii. p. 285 (1885).

Ehectocraspeda Warr. A. M. N. H. (6) ix. p. 439 (1892;.

Ptiloptila Swinh. A. M. N. H. (6) xiv. p. 142 (1894).

Pantoeocome Warr. A. M. N. H. (6) xviii. p. 173 (1896).

Palpi porrect, triangularly scaled, the 3rd joint hidden by hair

;

maxillary palpi filiform ; frons rounded ; antennae of male cUiated ;
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tibiae with the outer spui-s half the length of inner. Tore wing

with veins 3, 4, 5 from angle of cell ; 7 curved and approximated

to 8, 9, to which 10 also is approximated. Hind wing with vein 3

from angle of cell ; -i, 5 approximated for a short distance ; 6, 7

from upper angle, ,7 anastomosing with 8.

Fig. 111.

Pachyzancla licarsisalis, iS • \- (From Moths Ind. vol. iv.)

Sect. I. Mid femora of male immensely dilated and clothed with
large smooth scales on inner side.

A. Fore wing of male with the basal half of costa below
fringed with long thick black hair ; fore legs clothed

with rough hair near the femoro-tibial joint.

(l)tPACHTZANCLA LicAESiSALis Wlk. xviii, 686. Syria ; Oriental

"xBotys pharaxalis "Wlk. xviii. 725. and Austi'alian regions.

t „ immundalis Wlk. xxxiv. 1448.

EnU'phria fumidalis Wlk. xxxiv. 1486.

Botys serotinalis Joannis, Ann. Soc. Eat. Fr. (6) viii. p. 272,
pi. 6. f. 2.

B. (Achai-ana). Fore wing of male with no fringe of hair on
underside of costa ; fore legs normal.

(2) Pachtzancla ph^opteralis Guen. Delt, & Pyr. p. 349.

The Tropical zone.

Boti/s veconlalis Guen. Delt. & Pyr. p. 348.

t „ vestalis Wlk. xviii. 579.

t „ otreusalis Wlk. xviii. 637 ; Moore, Lep. Ceyl. iii. pi. 180.
f. 11.

t „ triarialis Wlk. xviii. 639.

t „ neloalis Wlk. xviii. 643.

t ,, ahstrusalis Wlk. xviii. 663.

„ additalis Wlk. Trans. Ent. Soc. (3) i. 126.

„ cellatalis Wlk. xxxiv. 1400.

„ iiihonestalis Wlk. xxxiv. 1433.

„ plehejalis Led. Wien. Ent. Mon. 1873, p. 373.
\Acharana descripta Wai'r. A. M. IS^. H. (6) ix. p. 436.

Sect. II. Mid tibiae of male dilated, widest at middle and deeply
grooved in front.

(3)tPACEiyzAN-CLA OLIVESCENS Warr. A. M. N. H. (6) ix. p. 436.

Ecuador.
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Sect. III. (Pantceoeome). Hind femora o£ male fringed with long

thick hair, the tibiae immensely dilated and thickly fringed

with large flattened scales.

(4) Pachtzancla dilatatipes "Wlk. xxxiv. 1419. Sumbawa ;

Mysol ; Tenimber.
Pantoeocome deformis Warr. A. M. N. H. (6) xviii. p. 173.

Sect. IV. Legs of male normal.

A. Both wings of male with the basal half clothed above
with thick woolly hair ; fore wing with thick flocculent

whitish hair on basal half of costa
;
patagia fringed with

long curved hair and extending beyond metathorax,

(5)tPACHTZANCIiA SEMILANIATA Hmpsn. A. M. N. H. (6) XYl.

p. 342. W. Indies.

B. Fore wing of male with the costa fringed below with long
black hair at base.

(6)tPACHXZANCLA NiGEicoKNALis Swinh. A. M. ]V. H. (6) xiv.

p. 142. Assam.

C. Fore wing of male with a fovea in base of cell, covered on
underside by a fan of large scales from subcostal nervure,

and the nervures distorted.

(7)tPACHTZANCLA DESMIOIDES, n. Sp.

Purplish black
;
palpi below, pectus, legs, and ventral surface of

abdomen white ; male with the genital tufts white. Pore wing with

irregular white foveal spot in cell, a small round or bar-shaped
spot in end of cell ; a band beyond the cell between veins 3 and 7,

expanding and dentate between veins 3 and 5 ; cilia white above
tornus. Hind wing with transverse white spot below middle of

cell ; a band beyond the cell between veins 3 and 7, expanding and
dentate between veins 3 and 5.

One female has the white markings considerably reduced.

Hab. Pergusson I., N. Guinea (Meek). Exj). 30 mm.

D. {Rliectocraspeda). Hind wing of male with the inner area

clothed with long hair, the anal angle lobed and the

membrane contorted.

(8)tPACHTZANCiiA PEEiTJSALis Wlk. xviii. 664. U.S.A. ; Brazil.

E. Hind wing of male with the inner margin fringed with

long hair ; a tuft of very long hair near base.

(9)tPACHXZANCLA MALEDiCTA Warr, A. M. N. H. (6) ix. p. 435.

Sumbawa ; Pitcairn Island.
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F. Wings of male normal.

I

a, Pafcagia of male fringed with long hair extending far

beyond metathorax.

a. Antennae of male with small scale-teeth on base of

shaft above.

(lO)tPACHTZANCLA PACHXCEBA, n. Sp.

Fuscous brown ;
palpi at bnse, pectus, and ventral surface of

abdomen white, the second segment of abdomen with subdorsal

black points. Fore wing with the costa purplish fuscous ; an
antemedial black line incurved to costa ; a point in cell and
discoidal lunule ; the postmedial line oblique from costa to vein 5,

dentate to vein 2, then retracted to below angle of cell. Hind
wing with discoidal point ; the postmedial line bent outwards and

dentate between veins 5 and 2 ; both wings with dark terminal

line ; cilia pale, with a fuscous line through them.

Hab. Orizaba, Mexico (Schaus). Exp. 32 mm.

h'. AntennsB of male with a curved tuft of hair on basal

joint, the base of shaft excised.

(ll)tPACHTZANOLA coPTOBASALis Hmpsn. Joum. Bomb. Nat. Hist.

See. ined. Sikhim.

c'. Antennae of male normal.

Type. (12)tPACHTZANCiA STULTALis Wlk. xviii. 669. Oriental region

Botys jasiusalis Wlk. xviii. 708. to Celebes & Australia.

t „ basistrigalis Wlk. xxxiv. 1433.

b. Patagia of male not extending beyond metathorax.

(13)tPACHyzANCLA BiPFNCTALis Fabr. Ent. Syst. iii, 2, p. 227.

Neotropical, Nearctic, Ethiopian, &
fPacJiyzancla agrotalis Zell. Lep. Caffr. p. 39. Oriental regions.

fBotys mutualis Zell. Lep. Caffr. p. 40.

„ veviinalis Guen. Delt. & Pyr. p. 348.

„ detritalis Guen. Delt. & Pyr. p. 347, pi. 4. f. 10.

t „ lycialis Wlk. xviii. 572.

t „ pJiilealis Wlk. xviii. 596.

t „ admensalis Wlk. xviii. 652 ; Hmpsn. 111. Het. ix.

pi. 173. f . 10.

t „ basalis Wlk. xxxiv. 1404.

t „ apertalis Wlk. xxxiv. 1450.

t ,, repetitalis Grote, New Check-List, p. 53.

\Acliarana rudis Warr. A. M. N. H. (6) ix. p. 435.

t „ elongalis Warr. A. M. N. H. (6) ix. p. 437.

t „ fuscescens Warr. A. M. N. H. (6) ix. p. 437.

t „ simplex Warr. A. M. N. H. (6) ix. p. 436.

t „ subalbescens Swinh. A. M. N. H. (6) xiv. p. 147.

„ honestalis Warr. A. M. N. H. (6) xvii. p. 97.

Hedylepta ochnfuscalis Warr. A. M. N. H. (6) xvii. p. 98.

Achanma subcenescens Warr. A. M. N. H. (6) xviii. p. 113.
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(14)tPACHTZANCI,A ACXPTBKA, n. Sp.

cj . Grey with a slight olive tinge ; head and tegulae tinged with
fuscous ; palpi white below. Fore wing with the apex produced
and acute, the outer margin excised ; the base of costa blackish

;

an indistinct obliquely curved antemedial line ; traces of a point in

cell and a black discoidal spot ; the postmedial line slightly cui'ved

from costa to vein 2, then retracted to below end of cell. Hind
wing with discoidal spot ; a dark postmedial line excurved between
veins 5 and 2, then slightly retracted ; both wings with fine dark
terminal line.

Hah. Orizaba, Mexico (ScJiaus). Exjp. 24 mm.

(15)tPACHTZANCLA IlfNOTALIS, n. Sp.

Cupreous fuscous ; palpi white at base
;

pectus and ventral
surface of abdomen whitish. Fore wing with very faint traces of

the ante- and postmedial lines ; indistinct dark points at middle of

cell and on discocellulars. Hind wing with indistinct dark
discoidal point and faint traces of the postmedial line.

Hab. Venezuela, Aroa. Uxj)., c? 22, § 24 mm.

(16) Pachtzancla ctnaealis Wlk. xviii. 672. India ; Ceylon.
•\Hapalia marginalis Moore, Lep. Ceyl. iii. p. 538, pi. 182. f . 13.

(17)tPACHTZANCiA LATiFUSCALis Hmpsn. Joum, Bomb. Nat. Hist.
Soc. ined. Sikhim.

(18)tPACHTZANCLA HiPPONALis "Wlk. xvil. 374. Pormosa

;

fBotys jpigresalis Wlk. xviii. 724. Australia.

(19) Pachyzancla marginalis Warr. A. M. N. H. (6) xviii. p. 115,

Sikhim ; Khasis.
Goniorhynchus obliquistriga "Warr. A. M. JST. H. (6) xviii. p. 115.

(20)tPACHTZANCLA suBDENTALis Swinh. A. M. N. H. (6) xiv.

p. 147. Assam.

(21)tPACHTZANCLA MiNOEALis Warr. A. M. N. H. (6) ix. p. 435.

W. Africa.

(22)tPACHTZAN0LA TJSTULALis Hmpsu. Moths Ind. iv. p. 403.

Ceylon.

(23)*PACHTZA]srcLA EUFESCENTALis Hmpsn. Moths Ind. iv. p. 403.

Burma.
(24)tPACHTZANCi,A DTTENSALis Swinh. A. M, N. H. (6) xiv. p. 143.

Assam.
Ehulea ochripunctaUs Warr. A. M. N. H. (6) xviii. p. 111.

(25)*PACHTZAifCLA CAiiSTALis Hmpsn. Moths Ind. iv. p. 404.

Assam.
Genus 112. Ehectosomia.

Rhectosomia Led. Wien. Ent. Mon. ] 863, p. 414.

Palpi porrect, short, triangularly scaled, the 3rd joint concealed
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maxillary palpi filiforin ; frons with a rounded prominence;
antennae of fern ale almost simple; legs long and slender. Fore
wing with the costa arched towards apex, which is produced and
acute ; the outer margin excised below apex, then excurved ; veins

3, 4, 5 from angle of cell; 7 straight and well separated from 8,

9, to which 10 is closely approximated. Hind wing with the cell

half the length of wing ; vein 3 from angle ; 4, 5 approximated for

some distance ; 6, 7 from upper angle, 7 anastomosing with 8.

Kg. 112.

Mr
Eheciosomia argentipjinctalis, cJ . }.

Type. (1)*Ehectosomia multifakialis Led. Wien. Ent. Mon. 1863,

p. 414, pi. 15. f. 7. Mexico ; Costa Eica ; Venezuela.

(2)*Ehectosomia aegentipunctalis Druce, Biol. Centr.-Am.,

Het. ii. p. 264, pi. 62. ff. 28, 29. Mexico ; Guatemala.

Genus 113. Loxonepteba.

Loxoneptera Hmpsn. Moths Ind. iv. p. 405 (1896).

Palpi porrect, triangularly scaled, the 3rd joint hidden by hair

;

maxillary palpi filiform; frons produced to a flattened plate with

rounded edge ; antennae of male minutely ciliated ; tibiae with the

outer spurs minute ; mid tibite of male dilated with a fold

containing a tuft of long hair ; abdomen of male with very large

Loxoneptera carnealis, c?

.

(From Moths Ind. toI. iv.)

paired lateral tufts from just beyond middle. Fore wing of male
with fringe of long hair on base of inner margin, which is excised
towards outer angle and bears a curved tuft of hair ; vein 3 before
angle of cell ; 4, 5 from angle ; 7 curved and approximated to 8,

9, to which 10 also is approximated. Hind wing of male with



1899.] or THE SUBFAMILY PTRAUSTINJ5. 207

fringe of hair on median nervure towards angle of cell ; a small

tuft below vein 2 and a fringe on vein 1 c ; vein 3 from before

angle of cell ; 4, 5 somewhat approximated for a short distance ;

6, 7 from upper angle.

Type. LoxoNEPTERA OAENBALis Hmpsn. Moths Ind. iv. p. 406,

N.E. India.

Genus 114. Peocedema,

Prooedema Hmpsn. Moths Ind. iv. p. 406 (1896).

Palpi porrect, triangularly scaled, the 3rd joint hidden by hair ;

maxillary palpi filiform ; frons with a rounded prominence,

antennae thickened and flattened ; tibiae with the outer spurs half

the length of inner ; male with the claspers long and exserted.

Fore wing rather narrow, the apex rounded ; vein 3 from before

angle of cell ; 4, 5 from angle ; 7 curved and approximated to 8,

9. Hind wing with veins 4, 5 approximated for a short distance

;

6, 7 stalked, 7 anastomosing with 8.

Kg. 114.

Prooedema inscisalis, cJ. {. (From Moths Ind. vol. iv.)

Tt/pe. (l)tP]iocEi>EM:A inscisalis Wlk. xxxiv. 1410 ; Moore, Lep. Ceyl.

iii. pi. 181. f. 1. India; Ceylon; Malayan subregion to

Australia.

(2)tPR0{EDEMA NiGEOLiNEALis "Warr. A. M. N. H. (6) ix. p. 390.

Argentina.

Grenus 115. PHLYCTiEIfODES.

Emmelia Hiibn. Samml. Exot. Schmett. v. 8, p. 409 (1824),

non. descr.

Loxostege Hiibn. Verz. p. 352 (1827), non. descr.

Phlyctcenodes Guen. Delt. & Pyr. p. 173 (1856).

Spilodes Guen. Delt. & Pyr. p. 379.

Dosara Wlk. xix. 828 (1859).

EpJielis Led. Wien. Ent. Mon. 1863, p. 356.

Eurycreon Led. Wien. Ent. Mon. 1863, p. 376.

Metallarcha Meyr. Trans. Ent. Soc. 1884, p. 331.

Proternin Meyr. Trans. Ent. Soc. 1884, p. 317.

Proteroeca Mevr. Trans. Ent. Soc. 1884, p. 335.

Tritcea Meyr. "Trans. Ent. Soc. 1884, p. 341.

Blepharucha Warr. A. M. N. H. (6) ix. p. 177 (1892).

Euctenospila Warr. A. M. N. H. (6) ix. p. 177.

Palpi porrect, triangularly scaled, the 3rd joint hidden by hair

;
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maxillary palpi filiform ; frons with a pointed conical prominence

;

antennae of male almost simple ; tibiae smooth. Fore wing with
vein 3 from near angle of cell ; 7 straight and well separated from
8, 9. Hind wing with vein 3 from close to angle of cell; 4, 5
from angle and more or less approximated for a short distance

;

6, 7 from upper angle, 7 anastomosing with 8.

Fig. 115.

Phlyctanodes massalis, ^. \. (From Moths Ind. vol. iv.)

Sect. I. Hind tibiae of male with the outer medial spur about
one-sixth length of inner.

(1) PHiiTCT^NODES PALEALis Schiff. Wien. Verz. p. 123.

Europe; Madeira; N. Africa; Japan;
Phalcena Jlaveolata Eott. Naturf. xi. p. 80. China ; N. India.
Pyralis selenalis Hiibn. Samml. Eur. Schmett., Pyr. f. 177.

fBotys anaxisalis Wlk. xviii. 658.

Spilodes aJgiralis AUard, Ann. Soc. Ent. Fr. 1867, p. 321, pi. 6.

f. 11 (var.).

(2)tPHLTCT^N0DES DASCONALis Wlk. xviii. 773. U.S.A.

(3) Phitct^nodes coloeadensis Grote & Eob. Tr. Am. Ent.
Soc. i. p. 25, pi. 2. f. 18. U.S.A.

Botys penjUvalis Hubt, Tr. Am. Ent. Soc. xiii. p. 151.

(4)tPHLYCTJSNODES OBLITERALIS Wlk. XXxiv. 1892. U.S.A.
Botys marculenta Grote & Eob. Tr. Am. Ent. Soc. i. p. 23,

pi. 2. f. 21.

(5) Phltct^nodes mancalis Led. Wien. Ent. Mon. 1863, p. 371,
pi. 9. f. -4. U.S.A.

(6)*Phltct^nodes ctealis Druce, Biol. Centr.-Am., Het. ii,

p. 204, pi. 60. f. 15. U.S.A. ; Mexico.

(7) Phlxct^nodes teeticalis Linn. Syst. Nat. x. no. 335.
Europe ; Japan ; Afghanistan ; N.W. Himalayas.

Pyralis limbalis Schrank, Faun. Boica, ii. 2. 64.

Botys cinctalis Tr. Schmett. Eur. vii. p. 97.

„ lavalis H.-S. Eur. Schmett. p. 37.

Var. nigricilialis Eag. Bull. Soc. Ent. Fr. 1895, p. xcviii.

(8) Phltct^nodes choetalis Grote, Bull. Buff. Soc. i. p. 89
pi. 2. f. 13. U.S.A.'
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(9)tPHLTCT^N0DES CBOCALis Hmpsii. 111. Het. viii. p. 131, pi. 154.

f. 7. S. India ; Ceylon.

(10)tPHLTCT7ENODES PERSONALIS Swiuh. Trans. Ent. Soc. 1890,

p. 272, pi. 8. f. 17. Burma.

(ll)tPHLyCT^NODES BEEVIYITTALIS HllipSH. MotllS Ind. iv.

p. 409. Assain.

(12) Phltct.iinodes decoloealis "Warr. A. M. N. H. (6) xviii.

p. 111. Assam.

(13)tPHLTCT,5:NODBS FLATIFIMBKIALIS WaiT. A. M. N. H. (6) ix.

p. 174. U.S.A.

Sect. II. Hind tibiae of male with the outer spurs about half the

length of inner.

A. (Eiictenosjnla). Antennae of male bipectinate.

(14)tPHLYCT^NODES CASTALis "Warr. A. M. N. H, (6) ix. p. 177.

Abyssinia.

B. {Proternici). Antennae of male sinuate and bent at two-thirds,

with a row of projecting scales in the bead below.

(15) Phltct^nodes PHiLOCAPurA Meyr. Trans. Ent. Soc. 1884,

p. 317. N. Zealand.

C. Antennae of male ciliated.

(16) PHLXCTiENODES suLPHUiiALis Hiibu. Samml. Eur. Schmett.,

Pyr. ff. 166, 167. S. & E. Europe.

(17)*PHLTCT.i:NODES iNOEisrATALis Leech, Entom. 1889, p. 68,

pi. 3. f. 13. Japan.

(18) PHLYCTiENODEs TTTRBiDALis Tr. Schmett, Eur. vii. p. 119.

S. Europe ; Armenia.
Scapula fiagellalis Dup. Lep. Fr. vii. p. 370, pi. 236. ff. 1, 2,

Fyrcdis gilvalie Hiibn. Samml. Eur. Schmett., Pyr. f. 154.

(19) Phlyct^nodes TiRBscALis Guen. Delt. & Pyr. p. 383.

C. Europe.
Scopula clathralis Dup. Lep. Pr. viii. pi. 236. ff. 8, 9.

(20) Phlyct^nodes clathralis Hiibn. Samml. Eur. Schmett.,

Pyr. f. 168. S. Europe : Armenia.
Eurycreon comptalis Led. Yerh. z.-b. Ver. 1855, p. 552.

Spilodes tesselalis Guen. Delt. & Pyr. p. 383 (var.).

„ granatalis Stand. S. E. Z. 1859, p. 222.

(21) Phlyct^nodes jeruginalis Hiibn. Samml. Eur. Schmett.,
Pyr. f. 133. S. Europe

Pyralis olivalis Hiibn. Samml. Eur. Schmett., Pyr. f. 162.

Proc. Zool. Soc—1899, No. XIV. '

14



210 sm G. F. HAMPSON—REVISIOX OF MOTHS [Feb. 21

,

(22) PHLTCTiENODES COMPXALIS FlT. vi. p. 68, pi. 521. f. 4.

Mediterranean subregion.

(23) Phlyct.enodes mucosalis H.-S. iv. p. 23. ff. 14, 15.

S.E. Europe ; W. Asia,

(21)tPHi'TCT^is-ODEs siMPLALis Swinh. P. Z. S. 1889, p. 421.

X.W. India.

(2o)tPHLYCr.ENODES HELAaALIS Wlk. xviii. 772. U.S.A.
fBoti/s thycescdis Wlk. xix. 981.

t ,, apertalis Wlk. xxxiv. 1393.

„ citrina Grofce & Rob. Tr. Am. Ent. Soc. i. p. 23, pi. 2.

f. 20.

(26) Phltct^nodes n-udalis Hlibn. Samml. Eur. Sehmett., Pyr.

£. 90. S. Europe ; W. Africa ; Syria ; Aden

;

Pi/ralis interpunctaUs Hiibn. Samml. India; Ceylon.

Eur. Sehmett., Pyr. f. 128.

Botys unipunctalis Dap. Lep. Fr. viii. p. 16G, pi. 221. f. 5.

„ hipunctalis, Dup. Lep. Fr. viii. p. 167, pi. 221. f. 6.

t „ pauciferalis Wlk. xxxiv. 1415.

(27)tPHLYCT^NODES BiFiDALis Fabr. Ent. Syst. iii. 2, p. 232.

W. Indies ; S. America.
Phlyctcenodes inornatalis Wlk. xxxiv. 1456.

Eurycreon evanidalis Berg, Bol. Ac. Cordova, i. p. 163.

„ ohsoletaUs Berg, Bol. Ac. Cordova, i. p. 165 (var.).

Botys orhitaJis Feld. Eeis. Nov. pi. 134. f. 32.

(28)tPHLXCT^is'0DES FEEKUGiNEA Warr. A. M. N. H. (6) ix. p. 179
(1892). Argentina ; Peru.

(29)tPHLTCT.ENODES FULTALis Warr. A. M. N. H. (6) ix. p. 301.

S. Africa.

(30)tPHLicT.EXoi)ES UMBROSALis Warr. A. M. N. H. (6) ix. p. 301.

China.

(31) PHLiCT-EifODES siMiLALis Guen. Delt. &Pvr. p. 405.

N. & S. America ; W. Indies.

Nymphula rantulis Gruen. Delt. & P3T. p. 405.
"fEbulea murcialis Wlk. xviii. 746.

fScojyula crinisalis Wlk. xviii. 798.

fBotys siriusalis Wlk. xviii. 563.

t „ licealis Wlk. xviii. 563.

fScop)ula ncstusalis Wlk. xviii. 784.

t „ tJioovalis Wlk. xviii. 785.

t diotimealis Wlk. xviii. 785.

fNephopteryx intracfella Wlk. xxvii. 55.

Botys posticata Grote & Eob. Trans. Am. Ent. Soc. i. p. 22,
pi. 2. f. 25.

fEurycreon communis Grote Can. Eat. ix. p. 105.

„ occidentalis Pack. Ann. N. Y. Lye. x. p. 260.
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(32)tPHLTCT^NODEs PROTEALis Warr. A. M. N. H. (6) ix. p. 178
(1892). Peru.

(33)tPHLTCT^NODES BTUBiLALis Hiupsii. 111. Het. viii. p. 132,

pi. 154. f. 12. S. India.

(34)*PHLTCTiENODES TESPEE.TILIO Warr. A. M. N. H. (6) xviii.

p. 171. Assam.

(35) Phltct.«sodes affinitalis Led. Wien. Eat. Mon. 1863,

p. 475, pi. 12. f. 4. Australia.

fScojjula ustalis Wlk. xxxiv. 1477.

t „ turbidalis Wlk. xxxiv. 1477.
\-Nymphula sordida Butl. Trans. Eat. Soc. 1886, p. 432.

(36) PHLYCTiEifODEs STiCTiCALis Linn. Faun. Suec. 1354. U.S.xl.

;

Pyralis fuscalis Hiibn. Pyr. f. 45. Europe; Beloochistan.

,, tetragonalis Haw. Lep, Brit. p. 3S5.

„ lupidina CI. Icon. pi. ix. f. 4.

(37) PHiTCTiENODES FEiTSTALis Zell. Lep. Caffr. p. 48. S. Africa,

fEurycreoti leucostictalis Zell. Verb. z.-b. Yer. 1872, p. 518.

(38)tPHLTCT.ENODES MASSALis Wlk. xviii. 792. W. Africa
;

fDosara coelatalis Wlk. xix. 829 ; Hmpsn. India ; Ceylon
;

111. Het. ix. pi. 172. f. 22. Australia.

(39)tPHLTCT^NOD£s PALMALis Swinh. P. Z. S. 1884, p. 525,
pi. 48. f. 11. Aden ; N,W, India,

(40) Phltct^nodes tjsteinalis Christ. Hor. Ent. Eoss. xii. 1876,
p. 271, pi. 7. f. 45. S. Europe ; Tunis ; W. Asia

;

Metasia excavatalis Eag. Deutsch. Ent. Zeit,, Persia,

Lep. V. p. 294, pi. iii. f. 14.

„ emiralis Oberth. Et. Ent. xii. p. 36, pi. vi. f. 33.

(41)tPHLXCT^NODES ALBiFASciALis Hmpsn. P. Z. S. 1896, p. 276,
pi. X, f. 29. Aden,

(42) Phlyct^nodes ventjstalis Cram. Exot. Schmett. iv. pi. 371.
'^- I- S. Africa.

EmmeJia testida Hiibn. Exot, Schmett. v. 8. 409. ff. 817, 818.
fBoti/s divulscdis Zell. Lep. Caffr. p. 47.

'\8copida jucundalis Wlk. xxxiv. 1469.

(43) Phlyct^nodes peltalis Ev. Bull. Mosc. 1842, p. 560, pi. 6.

f- 11. Ural & Altai Mts,

(44)tPHLYCT^NODEs ANNAPHiLALis Grote, Can. Ent. xiii. p. 34.

U.S,A.

(45)tPHLYCT.«NODEs ANABTALis Grote, Can. Ent. x. p. 27. U.S .A,
Botys luhialis Hulst, Tr. Am. Eut. Soc. xiii. p. 150.

Ty]3e. (46) Phlyct^nodes pustulalis Hiibn. Pyr. ff. 191, ] 92.

S. Europe ; Armenia.
l4*
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(47) PlILXCT.ENODES CEUENTALIS Hlibii. Zutr. 29. 361. ff. 721,

722. S. Europe ; Armeuia ; Egypt.

Botys badidis Tr. Schmett. Eur. x. 3. p. 9.

„ bourjotalis Dap. Lt'p. Fr. viii. p. 313, pi. 231. f. 4.

(48)*PuLYcr.i:xoDES asopialis .Siiell. Tijd. v. Eiit. xviii. p. 209,

pi. 12. f. 3. Triuidad ; Amazoa.

(49) Phlyct.enodes zaiue WtoU, pi. 36. f. 6. S. Africa.

Boti/s cruoralis Zell. Lep. C;iifr. p. 51.

fScapula dilaceratalis Wlk. xxxiv. 1469,

(50) Phlyct.inodes plumeatalis Zell. Lep. Caffr. p. 51. S. Africa.

Botys plumbofasjialis Led. Wieii. Eut. Mon. vii. p. 363, pi. 8.

f. 7. _

fScapula ferriscriptalis Wlk. xxxiv. 1467.

(51)*Phlycx,?exodes oblinalis I"eld. Eeis. Nov. pi. 134. f. 38.

S. Africa.

(52) Phlyct-EN'Odes eueychrysa Meyr. Traus. Eut. Soc. 18S4,

p. 334. Australia.

(53) Phlycp.i:nodes DiPLOCHiiYSA Meyr. Traus. Ent. Soc. 1884,

p. 332. Australia.

(54) PhlyctyEnodes calliaspis Meyr. Trans. Eot. Soc. 1884,

p. 332. Australia.

(55) Phlyct.'exodes epichuysa Meyr. Traus. Ent. Soc. 1884,

p. 333. Australia.

(56)*PHLYcr.ixoDES TETRAPLACA Meyr. Trans. Ent. Soc. 1887,

p, 236. Australia.

(57)*Phlyct.ikodes pseliota Meyr. Trans. Ent. Soc. 1887,

p. 237. Austi'alia.

(58)tPuLTCT.EKODES oPHiONALis Wlk. xvii. 316. U.S.A.

(59) PhltctjENodes sesquialteralis Zell. Yerli. zool.-bot. Ver.

AVien, 1873, p. 209, pi. 3. f. 5. U.S.A.

(60)tPHLYCTiENOi)ES NASONiALis Zell. Verh. zool.-bot. Ver. Wieii,

1873, p. 201, pi. 3. f. 6. U.S.A.

(61) Phlyct-ENOBES viBiCALis Zell. Verb, zool.-bot. Ver. AVien,

1873, p. 208, pi. 3. f. 4. U.S.A.

Atictorum.

Loxaster/e baccataUs llulst. Can. Ent. xxiv. ]). 63. ^ U.S.A.

„ * marlnrcK Eiley, Lisect Life, v. pp. 155, f. 11 & 158. U.S.A.

„ oberthurahn Fern. Inse<t Life, vi. ]). 255. L'.S.A.

„ fiavalis Fern. Insect Life, vi. p. 255. U.S.A.

„ lincalis Peru. lusect Life, vi. p. 255. U.S.A.
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Genus 116. Diasemia.

DJascmia Guen. Delt. & Pyr. p. 233 (1854).

Miiriostephes Mevi'. Trans. Ent. Soc. 1884, p. 327.

Choristostigma Warr. A. M. N. H. (fi) ix. p. 440 (1892).

Palpi porrect, triangularly scaled, the 3rd joint hidden ;
maxil-

lary palpi dilated with scales ; frons rounded ; antenna) annulated

and ciliated, in male minutely serrate ; tibia) with the spurs long

and even. Pore wing long and narrow ; A'eins 3, 4. 5 from angle ;

7 straight and well separated from 8, 9, to which 10 is approxi-

mated. Hind wing with the outer margin excised below apex ;

the cell short ; veins 3, 4, 5 from angle ; 6, 7 from upper angle,

7 anastomosing strongly with 8.

Diasemia ramburialis, J . J. (From Moths Tnd. vol. iv.)

T>/2:e. (1) Diasemia litterata Scop. Ent. Carn. p. 229.

Europe ; Japan ; India ; Ceylon.

Phalcma argentalis Pabr. Ent. Syst. p. 419.

fisojjteryx impulsalis AVlk. xvii. 404.

(2) Diasemia eambubialis ])up. Lep. Pr. viii. p. 343, pi. 233.

f. 6. Universally distributed.

flsojJteryx melaleiicalis Wli<. xvii. 402.

fLincodes leodocusalis Wlk. xix. 947.

fDiasemia reconditaJis Wlk. xxxiv. 1325.

t „ leucnphcvalis Wlk, xxxiv. 1326.

(3)tDiASEMiA accalis Wlk. xix. 1015. China; N.W. Himalayas;

Burma ; Malayan subregion.

„ sjpilonotalis Snell. Midd.-Sum., iv. Lep. p. 73.

(4)tDiASEMiA GRAMMALis Doubl. Dieff. N. Zealand, ii. 287.

jS. Zealand.

(5)tDiASEMiA JANASSTALis Wlk. xvii. 337. U.S.A.
Botys hariolalis Hulst, Tr. Am. Ent. See. xiii. p. 149,

(6)tDiASEMiA DisJECTALis Zell. Lep. Caffr. p. 16. S. Africa.

(7) Diasemia matura Meyr. Trans. Ent, Soc. 1884, p. 328.

Australia.

(8) Diasemia PLrMBOsiGXALis Pern. Ent. Am. iv. p. 37. U.S.A.

(9)tDiASEMiA ELEGANTALis Warr. A. M. N, H. (6) ix. p. 440.

U.S.A.
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(lO)t-DlASEMIA ERUBESCEXS, n. Sp.

2 . Head, thorax, and abdomen red-brown, rore wing yellow,

irrorated witb rufous scales, most thickly on costal and outer

areas ; an indistinct dark sinuous antemedial line ; a leaden-

coloured annulus iu cell; a postraedial slightly curved leaden

band -witb black edges, not reaching costa ; a dark point on costa

towards apex; a minutely waved subterminal leaden and black

line, almost obsolete except between veins 7 and 3. Hind wing

whitish, with dark discoidal point ; traces of a medial line on inner

area ; an obscure postmedial line excurved between veins 5 and 2,

the area beyond it suffused with rufous ; both wings with some

terminal dark points.

Hah. Mexico, Orizaba, Jalapa (Schaus). Exp. IS mm.

Auctorum.

Diasemia inahscoiisalis Moschl. Abh. Senck. Ges. xvi. p. 305.

Porto Eico.

Genus 117. Lepidoneuea.

Palpi porrect, downcurved, and about twice the length of head ;

the 3rd joint long ; maxillary palpi dilated with scales ; frons flat

and oblique ; antennae nearly as long as fore wing, and almost

simple ; legs long and slender ; tibiae slightly fringed with hair,

the outer spurs about half the length of inner ; male with a large

downwardly directed tuft of flattened hair from near origin of

foi-e wing : abdomen long and slender. Pore wing with the costa

highly arched towards apex, which is somewhat acute; vein 3 from

angle of cell ; 4, 5 somewhat approximated for a short distance ;

7 curved and approximated to 8, !», to which 10 also is approximated.

Hind wing with the cell about half the length of wing ; vein 3

from angle : 4, 5 approximated for a short distance : 6, 7 from

upper angle, 7 anastomosing \\\t\\ 8.

Lepidoneura longipalpis, S t- (From Moths Ind. vol. iv.)

Tyjye. (i)tLEPiDONEcniA longipalpis Swinh. A. M. N. H. (6) xiv. p. 208.

Assam.

(2)tLEPID0XETrEA AFEICALIS, n. Sp.

2 . Ocbreous : abdomen with traces of fuscous dorsal bands.

Pore wing whitish, with diffused ochreous-brown suffusion on mar-

ginal areas; a diffused oblique patch of long dark scales beyond the



1899,] OF THE SUBFAMILY PYRAUSTrN^.E. 215

cell between veins 8 and 4 ; an oblique sinuous line of similar scales

from vein 5 near ternien to middle of inner marpiu, expanding
into a diffused patch below the cell ; cilia dark at base. Hind
wing yellowish white ; termen more ochreous.

Hah. Bathurst, Gambia {Carter). Exp. 24 mm.

Genus 118. Antigastea.

Antigastra Led. Wieu. Ent. Men. 1863, p. 419.

Palpi porrect, triangularly scaled, the 3rd joint hidden by hair
;

maxillary palpi dilated with scales; frons flat and oblique; antennae
nearly as long as the fore wing and minutely ciliated ; legs long

;

fore femora and tibias of male fringed with long hair, the outer
spurs half the length of inner. Fore wing with the costa arched
towards apex, which is acute and produced ; veins 3, 4, 5 from
angle of cell; 7 straight and well separated from 8, 9. Hind wing
with the cell half the length of wing ; vein 3 from angle ; 4, 5
approximated for a short distance ; 6, 7 from upper angle, 7
anastomosing with 8.

Fiff. 118.

Antigastra catalaunalis, (^ . \. (From Moths Ind. vol. iv.)

Type. (1) AxTiGASTBA w.TALAUNALis Dup. Lep. Fr. viii. p. 330, pi. 232.

f. 8. Europe ; Syria ; Aden ; E. & W. Africa ; India.

Botys venosalis Wlk. xxxiv. 140. Ceylon ; Burma ; Mexico.

(2)tANTiGASTBA MOEYSALis Wlk. xviii. 641. jS'atal.

fZebronia cranealis Wlk. xix. 970.

Aucforum.

Antigastra cinnamomalis Saalm. Ber. Senck. Ges. 1879-80,

p. 297. Madagascar.

Genus 119. Liopasia.

Liojpasia Moschl. Verb. z.-b. Wien, xxxi. p. 426 (1881).

Terastiodes Warr. A. M. N. H. (6) ix. p. 298 (1892).

Bichotis Warr. A. M. N. H. (6) ix. p. 392.

Palpi porrect, triangularly scaled, the 3rd joint hidden by hair
;

maxillary palpi strongly dilated with scales ; frons oblique

;

antennae of male slightly ciliated; build stout: tibiae smoothly

staled, the outer spurs less than half the length of inner. Fore
wing long and narrow, the apex rectangular ; the outer margin
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excurved below middle; the inner margin excised before outer
angle, where there is a scale-tooth ; vein L5 from angle of cell ; 4, 5
approximated for a short distance; 7 curved and approximated to

8, 9. Hind wing with vein 3 from angle of cell; 4, 5 approximated
for some distance ; 6, 7 from upper angle, 7 auastomosiug with 8.

Fig. 119.

Liopasia ockracealis, (^ , \.

(l)tLioPASiA GCHRACEALis Wlk. xxxiv. 1308. Ecuador ; Brazil.

Botijs rhodojpliilalis Maasen, Stiibel's Eeise, p. 169, pi. ix. f. 20.

(2)tLlOPASTA DORSALIS, n. Sp.

2 . Yellowish brown, irrorated with black scales ; palpi white
below at base ; underside of thorax and abdomen white ; fore legs

banded with brown ; abdomen with dorsal yellow patches on first

two segments, and a pair of white spots on 3rd. Fore wing with
oblique sinuous anteinedial dark line ; a discocellular speck ; a

diffused black patch between lower angle of cell and inner margin

;

a dentate postmedial line angled at vein 5 and with two yellow
teeth on it above inner margin ; cilia yellow above outer angle.

Hind wing semihyaline yellow ; the apical area fuscous, narrowing
to vein 2.

Hab. Trinidad. Exp. 40 mm.

(3) LioPASiA TEXERALis Led. "VVien. Ent. Mon, 1863, p. 370,
pi. 8. f. 10. N. Amer., Colombia.

Type. (4) Liopasia eeliqualis Moschl. Verb. z.-b. "Wien, xxxi. p. 426,

pi. 18. f. 35. Surinam.

Genus 120. Sparagmia.

Spararjmia Guen. Delt. & Pyr. p. 216 (1854).

Palpi porrect, triangularly scaled and extending about the length

of head, the 3rd joint hidden by hair ; maxillary palpi strongly

dilated with scales ; frons flat and oblique ; antennaj ciliated

;

mid tibise fringed with hair on outer side ; hind tibioe with tufts

of hair on outer side at middle and extremity, the outer spurs about
half the length of inner. Fore wing long and narrow, the apex
produced and falcate ; the outer margin produced to an angle at

vein 3 ; veins 3, 4, 5 from angle of cell ; 7 curved and approxi-
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mated to 8, 9. Hind wing with veins 3, 4, 5 from angle of cell

;

6, 7 shortly stalked, 7 anastomosing with 8.

rig. 120.

Sparagmia gigantalis, J'. \.

Type. Spaeagmia gigantalis Guen. Delt. & Pyr. p. 216, pi. 6. f. 10.

W. Indies ; Tropical America.

Genus 121. Anarmodia.

Anarmodia Led. Wien. Ent. Mon. 1863, p. 412.

Palpi porrect, triangularly scaled, extending about the length of

head, the 3rd joint hidden by hair; maxillary jjalpi strongly dilated

with scales; frons flat and oblique; antennse ot male ciliated ; mid
and hind tibiae strongly fringed with hair, the outer spurs about
half the length of inner. Pore wing long and narrow ; the apex
produced and acute; the outer margin strongly excurved at middle;
veins 3, 4, 5 from angle of cell ; 7 curved and approximated to

8, 9. Hind wing with veins 3, 4, 5 from angle of cell ; 6, 7 from
upper angle, 7 anastomosing with 8.

Pig. 121.

Anarmodia sihilalis, ^ . \,

(l)*A]srAEMODiA poNTEALis Druce, Biol. Centr.-Am., Het. ii. p. 218,
pi. 61. f. 6. ]\[exico; Centr. Ainer.

(2) Anaemodia sibilalis Guen. Delt. & Pyr. p. 215. Brazil.

(3) Anabmodia inscriptalis Guen. Delt. & Pyr. p. 213. Ecuador.

(4) Anarmodia bistealis Guen. Delt. & Pyr. p. 214. Colombia.
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,

(5)tAjrAEMODIA PUNCTILINEALIS, n. Sp.

S . Fulvous yellow; pectus and ventral surface of abdomen pale

yellow. Fore wing with slightly waved antemedial fuscous line

oblique from costa to below median nervure, where it is obtusely

angled ; a point in cell and discoidal lunule ; a curved series of

postmedial black points on the veins, with diffused fuscous patch

beyond them between veins 3 and 6 ; cilia dark at base, pure white

at tips. Hind wing with the basal and inner areas paler ; a black

discoidal point ; a crenulate postmedial line ; cilia brown at base

with fuscous points, the tips white mixed with brown and
fuscous.

Bab. Ecuador, Loja. Exp. 50 mm.

(6) Ajtabmodia clamalis Guen. Delt. & Pyr. p. 215. Brazil.

(7)*Anaemodia majoealis Gruen. Delr. & Pyr. p. 215. Brazil.

(8) Anaumodia corylalis Guen. Delt. & Pyr. p. 214. Colombia.

Type. (9) AifAEMODiA infeeioealis Guen. Delt. & Pyr. p. 214.

C. & S. America.

„ longinqualis Led. AVien. Ent. Mon. 1863, p. 413.

Acrospila phellinoidalis Maasen, Stubel's Reise, p. 170, pi. ix.

f. 26.

Auctoruin,

Atheropoda flaccidalis Snell. Tijd. v. Ent. xxxv. p. 169. Peru.

„ injlexcdis Snell. Tijd. v. Ent. xxxv. p. 169 = vmjo-

ralis Led. pi. iii. f. 9 (uec Guen.). Brazil.

Genus 122. Condyloeehiza.

CondylorrJiiza Led. Wien. Ent. Mon. 1863, p. 393.

Palpi porrect, triangularly scaled, the 3rJ joint concealed;

maxillary palpi dilated with scales ; frons flat and oblique

;

antennae of male with the basal joint dilated and bearing a tuft

Fig. 122

Condylorrhka vtsfigiulis, (j*. }.

of scales on inner side, the shaft almost simple; mid and hind

tibiae with the outer spurs short. Fore wing with vein 3 from

angle of cell ; 4, 5 approximated for a short distance ; 7 strongly

curved and approximated to 8, 9. Hind wing with veins 3, 4, 5
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from angle of cell ; 6, 7 stalked, 7 anastomosing with 8 ; male
with a hairj fold ou inner area above.

Type. CoxDTLOREHizA TESTiGiALis Guen. Delt. & Pyr. p. 321. S. Amer.
fBotys tritealis Wlk. xviii. 597.

t „ mestoralis Wlk. xviii. 729.

Genus 123. Agastxa.

Agastya Moore, P. Z. S. 1881, p. 378.

Palpi porrect, projecting about the length of head and down-
curved ; maxillary palpi with a sharp tuft of hair from extremity

;

frons rounded ; antennas ciliated ; tibife with the outer spurs

about two-thirds length of inner ; mid tibiae fringed with coarse

hair on outer side. Fore wing broad, the costa very much arched

at base ; veins 3, 4, 5 from angle of cell ; 7 straight and well

separated from 8, 9, to which 10 is approximated. Hind wing
broad ; the cell short ; vein 2 from near angle ; 3, 4, 5 approxi-

mated for some distance ; 6, 7 from upper angle, 7 anastomosing
with 8.

rig. 123.

Agastya hyblceoidcs, (^

.

(From Moths Ind. vol. iy.)

Type. tAGASTYA hybl-eoides Moore, P. Z. S. 1881, p. 379.

„ flavomaculata Moore, P. Z. S. 1881, p. 379.

SLkhim.

Genus 124. Proteigonia.

Protrigonia Hmpsn. Moths Ind. iv. p. 414 (1896).

Palpi porrect, projecting about the length of head, down-
curved, and the 3rd joint hidden ; maxillary palpi with a pointed

Kg. 124.

Protrigonia zizanialis, (^ (From Moths Ind. vol. iv.)

tuft at extremity ; frons rounded ; antennae of male somewhat
thickened and flattened ; tibiae with the spurs nearly equal. Pore
wing with vein 3 from before angle of cell ; 4, 5 from angle

;
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7 straight and well separated from 8, 0. Hind wing with the cell

about halt' the length of wing ; vein 3 from before angle ; 4, 5

from angle ; 0, 7 from npper angle, 7 anastomosing with 8.

Ti/2->e. tPROTBiGONiA zizANiALis Swlnh. P. Z. S. 1885, p. SfiS, pi. 57. f. 2.

W. India & Ceylon.

Genns 125. Microcausta.

Microcausta Hmpsn. A. M. N. H. (6) xvi. p. 340 (1895).

Palpi porrect, extending about twice the length of head, down-

curved at extremity, the 3rd joint hidden in hair ; maxillary palpi

triangularly scaled ; frons rounded ; antenntc annulate ; hind tibife

of male fringed with extremely long hair on outer side and with

tufts of hair towards extremity, the spurs absent, the first joint of

tarsus fringed with hair. Pore wing broad, the apex produced

and acute ; veins 3, 4, 5 from close to angle of cell : 7 straight

and well separated from 8, 9. Hind «ing with veins 3 and 5

from angle of cell; 4 absent; 6, 7 from npper angle, 7 anasto-

mosing with 8.

Pig. 125.

Mkrocaiista ignifimbriaUs, cJ . 5 •

Type. fMiCROCAUSTA iGNiFTMBRiALis Huipsn. A. M. N, H. (6) xvi. p. 340.

W. Indies.

Genus 126. Noorda.

Noo-da Wlk. xix. 978 (1857).

Palpi porrect, the 3rd joint long and downcurved ; maxillnry'

palpi with a long pointed tuft in front ; frons rounded ; tibife

with the outer spurs about half the length of inner. Pore wing

Pig. 126.

Noorda blitealis, cJ • (From Moths Ind. vol. iv.)

narrow ; vein 3 from before angle of cell ; 4, 5 from angle

;

7 straight and well separated from 8, 9. Hind wing with veins

4, 5 approximated for a short distance ; 6, 7 from upper angle
;

V anastomosing with 8.
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Sect. I. Antennae of male almost simple.

(1) NOOBDA IGNEALIS, n. sp.

Bright yellow ; head, thorax, and abdomen suffused with fiery

red in parts
; palpi at base and riugs on abdoaieu towards ex-

tremity, pectus, and ventral surface of abdomen white. Fore
wing with the costal area liery red, the costa itself dark ; dentate

subbasal, medial, and postmedial Hues, the last two oblique, the

2ud expanding into a discoidal sjjot, the last slightly excurved
between veins 7 aud 3 ; terminal area red, leaving a yellow edge

to postmedial line ; a diffused purplish-fuscous terminal band
;

cilia white, black at apex aud below middle. Hind wing with the

terminal area purplish, narrowing to tornus ; cilia white, blackish

at apex and middle.

Ifah. Eergusson I., N. Guinea ; Cooktovvn, Queensland {Meek).

Exp. 16 mm. Types in Coll. Eothschild aud B.M.

(2)t]NroOEDA ESMERALDA, n. Sp.

Emerald-green ; head whitish ; palpi brown at sides ; antennsB

fulvous ; hiud wing greenish white, the termen green.

Hah. Mexico, Jalapa {Sclimis) ; A-^euezuela, Area. Exjp. 36 mm.

Sect. II. Antennae of male with long cilia.

(3)t]S"ooBDA FESSALis Swiuh. P. Z. S. 1886, p. 459, pi. 41. f. 13.

W. Africa ; Aden ; India ; Burma ; Andamaus.
fAutocJiaris amethysiina Swinh. A. M. N. II. (6) xiv. p. 149.

(4)*N00EDA SINXTALIS, n. sp.

2 . Head and thorax fuscous ; abdomen banded fuscous and
white. Fore wing with the basal half of costal area suffused with
fuscous ; some black scales at base of inner margin ; the ante-

medial line represented by some black scales in and below cell and
ou inner margin ; the postmedial line sinuous, angled inwards
below costa and outwards on vein 4, some diffused fuscous scales

before it, and the area beyoud it greyish fuscous with a sinuous

subterminal line with diffused black on its inner side ; cilia pale

reddish brown. Hind wing hyaline, with fuscous terminal baud
narrov\'iug from casta to vein 1.

Hab. Natal, Weeuen. Exp. 16 mm. Type in Coll. Eothschild.

Type. (5)tNooRDA bliteams "Wlk. xix. 979. Aden ; India ; Ceylon.

fScojmla suhjedalis Wlk. xxxiv. 1472.

(6) NOOEDA MABGABITALIS, n. Sp.

S . Head, thorax, and abdomen white ; palpi black ; anal tuft

blackish. Fore wing pearly white ; a bright red fascia on costa,

terminating at middle in a triaugular patch with its apex con-

joined to outer area ; the outer area brown, defined by a sinuous

black line on inner side, with a broad silvery purple band on it
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a marginal white line emittingand becoming bris^bt red at costa

a curved mark below the apical red patch. Hind wing pearly

white ; the outer ai*ea brown and fuscous, almost whoUy suffused

with silvery purple, and with its medial part defined by a black

line on inner side ; a marginal white line ; cilia of both w ings

pale brown, with silvery reflections.

Hah. Kikuya, German E. Africa (Ansorrje) ; Sierra Leone
{ClernenU). Exp. 24 mm. Type in B.M.

(7) XOOEDA XIGEOPO'CTAXIS, n. sp.

S Yellowish white ; palpi, sides of head, and shoulders brown ;

anal tuft fuscous. Fore «ing with the costa reddish brown ; two
black points in cell, one at each angle and one on middle of inner

margin ; terminal area purplish fuscous, with minutely waved
black line on its inner edge, bent outwards at vein 3. Hind wing
with the apical area purple-fuscous, with minutely waved black

line on its inner edge.

Hah. Perak ; Gunong Ijan. Malav States. Exp. 18 mm.
Types in Coll. KothschUd and B.M.

Genus 127. Dattsaba.

Dausara Wit. xvii. 507 (1859).

Palpi porrect, rather long, triangularly scaled, the 3rd joint

hidden; maxillary palpi with a long sharp tuft from extremity;

frons flattened and oblique : antennie of male much thickened and
flattened ; tibiae with the outer spurs about two-thirds length of

inner. Fore wing with the inner margin lobed at middle ; veins

3, 4, 5 well separated at origin ; 7 curved and closely approximated

to 8, 9, to which 10 also is approximated. Hind wing with the

cell short ; veins 3, 4, 5 well separated at origin ; 6, 7 from upper
angle, 7 anastomosing slightly with 8.

Fig. 127.

Dausara ialliugalis, J

.

(From Moths Ind. vol. iv.)

Sect. I. Fore wing of male with the median nervure bent
upwards ; a large tuft of scales on underside below its basal

half, and a smaller tuft in middle of cell.

Type. (1) Dausaba tallifsalis Wlk. xvii. 507. Assam
; Burma

;

Andamans
; Borneo.

fGJyphodes marr/inalis Moore, P. Z. S. 1877, p. 618, pi. 60. f . 15.
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Sect. II. Fore wing of male normal.

(2)tDArsARA OEiojfALis Wlk. xvii. -501. Borneo.

(3)tDAUSABA AiiETHYSTA Biitl. Tr. Linn. Soc. (2) Zool. i. p. 563.

Malacca ; Borneo.

Grenus 128. Hemiscopis.

Hemiscopis "WaiT. A. M. N. H. (6) vi. p. 475 (1890).

Micromania Swinh. A. M. X. H. (6) xiv. p. 141 (1894).

Palpi porrect, rather loog and triangularly scaled, the .3rd

joint bidden : maxillary palpi with a long pointed tuft in front

;

frons rounded ; antennae almost simple and minutely annulated
;

tibiae with the outer spurs about half the length of inner. Fore
wing with the apex somewhat acute, the outer margin rounded

;

veins 3 and 5 from near angle of cell ; 7 straight and well

separated from 8, 9. Hind wing with veins 4, 5 approximated for

a short distance ; 6, 7 from upper angle, 7 anastomosing shortly

with 8.

Fig. 128.

Hemiscopis siiffasalis, (J . \. (From Moths Ind. vol. iv.)

Type. (l)tlLEiiiscopis surrrsALis AVlk. xxxiv. 1471 ; Hiupsn. 111. Het.
ix. pi. 173. f. 18. 8. India; Ceylon

;

Burma ; Sumatra ; Borneo.
Botys snellemanni Snell. Midd.-Sum., iv. Lep. p. 61.

(2)tHEinscopis ciXEEEA Warr. A. M. N. H. (6) ix. p. 396. Japan.

(3jtHEMiscoPis EXPANSA "^"arr. A. M. X. H. (6) ix. p. 396.

X.W. Himalayas.
(4)tHEMTSC0Pis STiGiiATiLis Swinh, A. M. N. H. (6) xiv. p. 141.

Assam,

Grenus 129. Mecyis^a.

Mecyna Guen. Delt. & Pyr. p. 406 (1854).
Thohria Hiibn. Terz. p. 354 (1827), non descr.

Palpi porrect, long, rostriform, and downcurved, the 3rd joint

partially hidden ; maxillary palpi dilated with scales at extremity

;

frons oblique ; antennae of male minutely ciliated ; mid tibiae with
a groove containing a tuft of hair ; hind tibiae with the outer
spurs about half the length of inner. Fore wing rather narrow,
the costa arched towards apex ; veins 3 and 5 from close to angle

of eeU ; 7 straight and well separated from 8, 9, to which iO is
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approximated. Hiud \\ing ^\itl1 the cell short ;
veins 4, 5 closely

approxiuiated for a short distauce ; 6, 7 stalked, 7 anastomosing

strongly with S.

Fig. 129.

Mccijna gilvata, (S \. (From Moths Ind. vol. iv.)

(1) Mecyna limbalis Scliiif. Wien. Yerz. p. 122. Europe.

Pyralis rusticalis Hiibn. Pyr. f. 121.

m g (2) Mecyna gilvata Fabr. Ent. Syst. p. 290. S. & E. Europe ;

^^ ' Pyralis onentalis Fabr. Ent. Syst. iii. 2, Madeira ; Syria ;

p. 234. Abyssinia ; Aden ;

Pyralispohiqonalk Hiibn. Schmett. Eur., Pyr. India ; Ceylon.
'

ff. 617, 204, 205.

Piiralis diversalis Hiibn. Schmett. Eur., Pyr. f. 102.

Mecyna aversalis Guen. Belt. & Pyr. p. 409, pi. 4. f. 12.

„ teriadalis Guen. Delt. & Pyr. p. 409.

t „ deprivalis Wlk. xix. 806 ; Moore, Lep. Ceyl. iii.

pi. 179. flf. 1, 1 a.

(3) Mecyna beversalis Guen. Delt. & Pyr. p. 409.

U.S.A. ; W. Indies,

(4)tMECYNA PRUNiPENKis Butl. A. M. N. H. (5) iv. p. 454 (1879).

Japan.

(5) Mecyna obkithopteralis Guen. Delt. & Pyr. p. 411, pi. 8.

f. 12. Australia.

(6) Mecyna maobialis Feld. Eeis. Nov. pi. 134. £. 34.

N. Zealand.

(7)tMECYNA viRESCENS Butl. A. M.JS'.H. (5) vii. p. 329 (1881).
_

Hawaii.

(8)tMECYNA APiCALJS, n. sp. (1898, Plate L. fig. 28.)

(S , Head and thorax ferruginous brown ; abdomen pale brown.

Fore wing yellow-brown, suffused with ferruginous red and more or

less iiTorated and suft'used with fuscous ; traces of a pale, highly

waved antemedial line, especially on inner area ; some black marks on

veins at end of cell and slight patches of hyaline membrane in the

discal interspaces, with a pale waved line beyond them, dentate

beyond the cell and below vein 2 ; an indistinct minutely waved

ochreous postmedial line ; a silvery white bidentate mark below

apex, with a fuscous streak below it ; a marginal series of black

specks ; cilia fuscous, with a white line at base. Hind wing hyaline

yellow, with all the veins streaked with fuscous, and a fuscous

marginal baud.
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2 redder ; the bind wing without the streaks on veins, the
marginal band red tapering to anal angle.

Ifab. Lower Amazons {Austen). Exp. 28 mm.

Auctormn.

Tholeria illiheralis Hiibn. Zutr. S. 349, 350. Surinam.

Genus 130. Bceotarcha.

. Bceotarcha Meyr. Trans. Ent. See. 1884, p. 305.

Palpi porrect, long, rostriform, and downcurved ; maxillary-

palpi large and dilated with scales ; frons with a conical promi-
nence ; antennae thickened and flattened ; tibiae with the outer spurs
half the length of inner. Fore wing typically long and narrow ;

vein 3 from before angle of cell ; 4, 5 well separated at origin ;

7 straight and well separated from 8, 9. Hind wing with veins

4, 5 somewhat approximated for a short distance ; 6, 7 from upper
angle, 7 anastomosing slightly with 8.

rig. 130.

Bceotarcha martinalis, (S \. (From Motbs Ind. vol. iv.)

(l)*BcEOTAECHA DEMANTEiALis Druce, Biol. Ceutr.-Am., Het. ii,

p. 270, pi. 63. f. 6. Mexico ; Centr. Amer.

(2)tB{EOTAECHA MARTiNALis "Wlk. xviii. 791. Burma.
fBotys crassicornis Wlk. xxxiv. 1455.

Tt/pe. (3) Bceotarcha t.15NIAlis Snell. Tijd. v. Ent. 1880, p. 209, and

1883, pi. 7. f. 3. N. Australia.

(4)fB(E0TARCHA HTALiNALis Hmpsn. Moths Ind. iv. p. 419.

E. Himalayas ; Andamans.
(5)tB(E0TAECHA STiBMOSALis Warr. A. M. N. H. (6), ix. p. 249.

Brazil.

(6) BffiOTARCHA C(EMAROALis Wlk. xix. 1011, Brazil.

(7)tBceotarcha Margarita Warr. A. M. N. H. (6) ix. p. 430.

Brazil.

(8)tB(EOTAECHA LiMBATA Butl. Trans. Ent, Soc. 1886, p. 430.

Australia.

Genus 131. Atelcxjentra.

Atelocentra Meyr. Trans. Ent. Soc. 1884, p. 323.

Palpi porrect, downcurved, extending about three times length

of head, the 3rd joint hidden in hair ; maxillary palpi dilated with

Proc. Zool. Soc—1899, No. XV. 15
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scales ; antennae laminate and with rings at the joints ; hind tibiae

with the inner medial spur abjut Lth outer. Fore wing with vein
3 from before angle of cell ; 4, 5 separate at origin. Hind wing
with vein 8 from angle of cell ; 4, 5 somewhat approximated for
some distance ; 6, 7 from upper angle, 7 anastomosing with 8.

Fig. 131.

Atelocentra ch'Oroipis, (^ . \.

Type. *Atelocestra chlobaspis Meyr. Trans. Ent. Soc. 1834, p. 323.

Australia.

G-enus 132. Peotocolletis.

Protocolletis Meyr. Trans. Ent. Soc. 18S8, p. 223.

Palpi porrect, downcurved, extending more than twice the length
of head, fringed with rough hair above and below, the 3rd joint

concealed ; maxillarj' palpi triangularly scaled ; frons rouuded ;

antenuEe of male ciliated ; hind tibiae with the outer medial spur
one half length of inner. Fore wing with veins 3, 4, 5 from
angle of cell ; 7 straight and well separated from S, 9 ; 10 anasto-

mosing with 8, 9, or free. Hind wing with vein 3 from angle of

cell ; 4, 5 approximated for a short distance ; 6, 7 shortly stalked,

7 anastomosing with 8 to two-thirds of wing.

Fis. 132.

'm^^

Protocolletis consiricta, (^ . i.

Type. (l)tPEOTOcoLLETis coNSTBicTA Butl. Trans. Ent. Soc. 1882, p. 40.

Hawaii.
(2)tP»OTOCOLLETis LiTOEEA Butl. E. M. M. xix. p. 178. Hawaii.

Genus 133. Adexa.

Adena Wlk. xxvii. 197 (1863).
Beana Butl. A. M. K H. (o) iv. p. 451 (1S79).
Nesarcha Meyr. Trans. Ent. Soc. 1884, p. 330.

Palpi porrect, rostriform, downcurved, extending about twice the
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length of head, the 3rd joint hidden by hair ; maxillary palpi

strongly dilated with scales ; frons flat and oblique ; antennas of male
laminate ; mid tibife dilated ; hind tibia; ot' male with the inner
spurs minute. Fore wing with the apex produced and acute ; the
termen produced to an angle at middle ; vein 3 from before angle
of cell ; 4, 5 from angle ; 7 curved and somewhat approximated to

8, 9. Hind wing with veins 3, 4, 5 from angle of cell ; 6, 7
stalked, 7 anastomosing with 8.

Fig. 133.

Adena hybreasalis, (^

.

Type. tADENA hybreasalis Wlk. xviii. 797.
fScopula paronalis Wlk. xviii. 797.
\Adena xaniliialis Wlk. xxvii. 198.

New Zealand.

Auctorum.

Nesarcha hilunalis Snell. Tijd. v. Ent. xxxviii. p. 153. Java.

Genus 134. Calamocheous.

Calamochrous Led. Wien. Ent. Mon. 1863, p. 386.
Sclerocona Meyr. Trans. Ent. Soc. 1890, p. 445.
NotasjJts Warr. A. M. jV. H. (6) ix. p. 297 (1891).
Dicepolia Snell. Tijd. v. Ent. xxxv. p. 158 (1893).

Palpi porrect, long and downcurved, the 3rd joint hidden ; frons
oblique ; maxillary palpi dilated with scales ; antennae of male
minutely ciliated ; tibiae with the spurs long. Fore wing with the

Calamochroub tranquillalis, (J. (From Moths Ind. vol. iv.)

apex somewhat produced ; vein 3 from near angle of cell ; 4, 5
from angle : 7 straight and well separated from 8,' 9. Hind wing
with the cell short ; veins 3, 4, 5 from angle ; 6, 7 from upper
angle, 7 anastomosing with 8.

15*
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Sect. I. (Sderocona). Fore wing of male with the retinaculum

formed by a large valve of scales below the cell, the median
nervure bent upwards ; a hyaline streak above base of vein 7,

which is bent downwards ; vein 10 anastomosing with 8, 9

(abnormally absent and 11 anastomosing with 8, 9).

(1) Calamochrous ACUTELLtrs Ev. Bull. Mosc. 1842, p. 563.

S.E. Europe ; Japan ; China.

Duponclielia ciUulis H.-S. iv. p. 8, f. 60.

"fCrambus sinenselhts Wlk. xxvii. 167.

i" „ tincticostellus Wlk. xxvii. 167.

Sect II. Fore wing of male normal.

A. (Notaspis). Maxillary palpi strongly dilated with scales.

(2) Calamochrous tranqtjillalis Led. Wien. Ent. Mon. 1863,

p. 371, pi. 9. f. 16. N.E. India ; Ternate.

(3) Calamochrous ferruginalis Hmpsn. Moths Ind. iv. p. 420.

Sikhim.

(4)tCALAMOCEROus CARNEALis Swinh. A. M. N. H. (6)xvi. p. 302.

Assam.
(5)fCALAM0CHR0US RUFicosTALis Hmpsn. Moths Ind. iv. p. 420.

Sikhim.

(6)tCALAMOCHROus RosEOBRUifNEA Warr. Traus. Ent. Soc. 1889,

p. 260, Brazil.

B. (Calamochrous). Maxillary palpi slightly dilated with scales.

(7)tOALAMOCHROus DiCHROMA Moore, Lep. Atk. p. 223. Sikhim.

„ hrevipaJpis Suell. Trans. Ent. Soc. 1890, p. 599.

Type. (8) Calamochrous chilonalis Led. Wien. Ent. Mon. 1863,

p. 387, pi. 12. f. 10. Venezuela.

(9)tCALAMOCHRous STRAMiNEA Warr. A. M. N. H. (6) ix. p. 393.

California.

Grenus 135. Ctbolomia.

Cyholomia Led. Wien. Ent. Mon. 1863, p. 420.

Hypolais Guen. Delt. & Pyr. p. 239 (1854), preocc.

Palpi porrect, triangularly scaled, the 3rd joint concealed

Pig. 135.

Cybolomia pentadalis, S
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maxillary palpi with a long pointed tuft in front ; frons flat and
oblique ; antennae of male thickened and laminate ; hind tibiaa

with the outer medial spur about one-third length of inner. Fore
wing with veins 3, 4, 5 separate at origin ; 7 straight and well

separated from 8, 9. Hind wing with veins 3, 4, 5 from angle of

cell ; 6, 7 stalked, 7 anastomosing shortly with 8.

Sect. I. Hind wing with veins 4, o somewhat approximated for a

short distance.

(l)tCYBOLOM;iA OSSEALIS, n. Sp.

Pale ochreous ; palpi brown at sides ; frons with lateral white

lines ; abdomen whitish. Fore wing irrorated with a few brown
scales ; the costal and terminal areas purplish brown ; brown
points near base and middle of cell and a diifused discoidal lunule ;

a postmedial series of points excurved between veins 7 and 5 and at

vein 3, then retracted to below angle of cell. Hind wing white,

with indistinct postmedial series of brown points on the veins,

retracted at vein 2 to below angle of cell ; the termen brown from
apex to vein 2.

Hob. Ecuador, Loja. Exp. 24 mm.
Subsp. 1. Abdomen and hind wing pale ochreous.

Hab. Mexico, Orizaba (Schaus). Exp. 20 mm.

Sect. II. Hind wing with veins 4, 5 not approximated.

(2) Cybolomia nemausalis Dup. Lop. Fr. viii. p. 377, pi. 236.

f. 7. S. Europe.
Scopula arg illacealis Ze\L Isis, 1847, p. 579.

(3) Cebolomia dulcinalis Tr. Schmett. Eur. x. 3, p. 35.

S.E. Europe ; W. Asia.

Type. (4) Gybolomia pentadalis Led. Verb. z.-b. Ver. Wien, 1855,

p. 217, pi. 3. f. 13. W. Asia.

('5) Cybolomia lutosalis Maun. Wien. Ent. Mon. 1862, p. 387,
pi. 3. S.Europe; W.Asia.

(6)tCYBOLOMiA iNGLOEiALis Zell. ? MS. Schafud.

(7) Cybolomia siccalis G-uen. Belt. & Pyr. p. 240, pi. 7. f. 10.

BoUjs cjlyceralis Stgr. S. E. Z. 1859, p. 220. S. Europe.

„ sexpunctalis Chret. Le Nat. 1891, p. 67.

(8) Cybolomia peactilinealis Chr. Hor. Ent. Eoss. x. p. 42.

Persia ; Turkestan.
(9)tCYBOLOMiA albilinealis Hmpsn. P. Z. S. 1896, p. 274, pi. 10.

f. 4. Aden,

(lO)tCYBOLOMiA extoreis Warr. A. M. N. H. (6) ix. p. 395.

U.S.A.
Auctorum.

Cybolomia gratiosalis Eom. Mem. iii. p. 40, pi. ji. f. 9.

Turkestan.
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Genus 136. Peochoeistis.

Prochoristis Meyr. Trans. Ent. Soc. 1890, p. 458.

Palpi porreet, trianfrularly scaled, the 3rd joint concealed

;

maxillary palpi triangularly dilated with scales ; frons rounded
;

antennae of male thickened and laminate ; mid tibise of male dilated

with a groove and tuft ; hind tibia; with the outer medial spur

one-half length of inner. Fore wing with the apex somewhat
produced ; veins 3, 4, 5 well separated at origin ; 7 straight and
well separated from 8, 9. Hind wing with veins 3, 4, 5 from
angle of cell ; 6 from below upper angle ; 7 anastomosing with 8.

Fig. 136.

Prochoristis nipicapralis, (^ . }.

Type. (1) Peochoeistis eupicapeaxis Led. Verh. z.-b. Yer. Wien, 1855,

p. 218, pi. 3. f. 12. W. Asia.

(2) Peochoeistis cappaeidis Christ. Hor. Ent. Eoss. xii. 1876,

p. 272, pi. 7. f. 43. Turkestan.
Botys daghestanica Christ. Hor. Ent. Eoss. xii. p. 273, f. 44

(var.).

Aucforum.

Ehulea simplieialis Brem. Ost-Sib. p. 71, pi. 6. f. 13. Amur.

Genus 137. Cyn^da. •

Cynceda Hiibn. Verz. p. 346 (1827).

Odontia Dup. viii. p. 83 (1831).

Palpi porreet, extending about the length of head, triangularly

CyiKeda dcntalis, (^ . \.

scaled, the 3rd joint hidden in hair ; maxillary palpi strongly

dilated with scales ; frons rounded ; autennte of male strongly
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ciliated ; tibias with the oilier spurs two-thirds length o£ inner.

Fore wing w^ith a large tuft of rough hair on inner margin before

middle ; vein 3 from before angle of cell ; 4, 5 separate at origin ;

7 straight and well separated from 8,9. Hind wing with veins 3,

4, 5 well separated at origin; 6, 7 from upper angle, 7 anastomosing

with 8.

Type. (1) Ctn^da dextalis Schiff. Wien. Verz. p. 120 : & Dup. Lep. Fr.

viii. pi. 215. f . 1. Europe ; W. Asia.

Noctua fulminans Fabr. Ent. Syst. no. 311.

Phalcena ramalis Fabr. Ent. Syst. no. 378. .

Noctua radiata Esp. iv. p. 374.

(2) Cyn^;da furiosa Stgr. List, xxxiii. Syria.

Auctorum.

Odontia exoticalis Snell. Tijd. v. Ent. xviii. p. 191, pi. xi. f. 3.

W. Indies.

Genus 138. Mnesicteista.

Mnesictena Meyr. Trans. Ent. Soc. 1884, p. 328.

Palpi porrect, extending about one and a half times length of

head, triangularly scaled, the 3rd joint hidden by hair ; maxillary

palpi strongly dilated with scales ; frons rounded ; antennae of

male minutely ciliated ; tibiee with the outer spurs two-thirds

length of inner. Fore wing with vein 3 from before angle of cell

;

4, 5 separate at origin ; 7 straight and well separated from 8, 9.

Hind wing with the median nervure loosely pectinated ; vein 3
from near angle of cell ; 4, 5 separate at origin ; 6, 7 from upper
angle, 7 anastomosing with 8.

Fig. 138.

Mnesictena quadralis, cJ . {.

Type. (1) Mnesictena qtjadhams Doubl. Dieff. N. Zeal. i. p. 288.

New Zealand.

„ marmorina Meyr. Trans. Ent. Soc. 1884, p. 329.

(2)tMHESiCTENA NOTATA Butl. Cist. Ent. ii. p. 493. New Zealand.

(3) Mnesictena elavidalis Doubl. Dieff. N. Zeal. i. p. 287.

fScopiila dipsascdis Wlk. xviii. 796. New Zealand.

Boiys otagalis Feld. Eeis. Nov. pi. 134. f. 35.
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Genus 139. Exeeistis.

Exeristis Meyr. Traus. Eat. Soc. 1886, p. 266.

Palpi porrect, triangularly and roughly scaled, the 3rd joint

hidden ; maxillary palpi dilated with scales ; frons with rounded
prominence ; antennae ciliated and aunulated ; hind tibiae with the

outer medial spur minute in both sexes. Fore wing with vein 3
from before angle of cell ; 4, 5 from angle ; 7 straight and well

separated from 8, 9.

cell.

Hind wing with veins 3, 4, 5 from angle of

Fig. 139.

Exeristis asyphela, (^ . f

.

Sect. I. Hind wing with veins 6, 7 stalked ; 7 anastomosing with 8

to near apex.

Type. (l)tExEKiSTis asyphela Meyr. Trans. Ent. Soc. 1886, p. 266.

Tonga.

Sect. II. Hind wing with veins 6, 7 from angle of cell ; 7 anasto-

mosing with 8 to two-thirds of wing.

(2)tExEEisTis XANTHOTA Meyr. Trans. Ent. Soc. 1886, p. 267.

Fiji.

Genus 140. Monocona.

Monocona Warr. A. M. N, H. (6) ix. p. 173 (1892).

Palpi porrect, clothed with very long hair below, the 3rd joint

hidden ; maxillary palpi dilated with hair; frons with long corneous

Fig. 140.

Monocona rubralis, ^ . \.

prominence with vertical edge excised in front ; antennae clUiated

tibiae roughly scaled, the spurs moderate. Fore wing with veins
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3, 4, 5 separate ; 7 straight and well separated from 8, 9 ;
(10 on

right-hand side of one specimen forking and giving rise to an extra

vein). Hind wing with veins 2 and 3 from near angle of cell

;

4, 5 fi"om angle ; discocellulars very oblique ; 6, 7 from upper
angle, anastomosing with 8.

Type. tMoNOCONA BUBRAiiis Warr. A. M. N. H. (6) ix. p. 174 (1892).

California.

Genus 141. Endolophia, nov.

Palpi downcurved, extending about twice the length of head,

the 3rd joint hidden in hair ; maxillary palpi dilated with scales
;

frous with pointed conical prominence ; antennae ciliated ; mid
and hind tibiae with the outer spur about two-thirds length of

inner. Pore wing with vein 3 from before angle of cell ; 4, 5
from angle ; 7 straight and well separated from 8, 9 ; 10, 11 from
cell ; a large scale-tooth on middle of inner margin. Hind wing
with the cell short; vein 3 from angle ; 4, 5 stalked ; 6, 7 from
upper angle.

Pig. 141.

Tyjpe.

Endolophia rufitinctdis, tS . |.

fElfDOLOPHIA RUEITINCTALIS, n. Sp.

cJ . Perruginous red ; palpi tinged with fuscous ; sides of frons
and antennae greyish ; front of pectus, fore tarsi, and mid and
hind legs almost pure white ; abdomen pale rufous, with whitish

segmental rings. Pore wing with the costa darker ; a curved
antemedial line ; a discoidal spot ; the postmedial line excurved to

vein 3, then incurved ; scale-tooth black ; a terminal black line

;

cilia white at tips, except at apex and tornus. Hind wing yellowish

white, the veins and termen tinged with brown.
Hah. Jalapa, Mexico (ScJiaus). Exp. 16 mm. Types in B.M.

and Coll. Schaus.

Genus 142. Atjtocosmia.

Autocosmia Warr. A. M. N. H. (6) ix. p. 432 (1892).

Palpi porrect, triangularly scaled, extending about the length of

head, and the 3rd joint hidden by hair ; maxillary palpi filiform :

frons with a conical prominence ; antennae of female nearly simple ;

hind tibiae with the outer spurs half the length of inner. Pox'e

wing with vein 3 from before angle of cell ; 4, 5 from angle

;

7 straight and well separated from 8, 9. Hind wing with vein 3
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fi-om angle of cell ; 4, 5 stalked ; 6, 7 from upper angle, 7 anasto-

mosing with 8.

Fig. 142.

Autocosmia concinna, J. I.

Type. (l)tAutocosmia concinna Warr. A. M. N. H. (6) ix. p. 433.

U.S.A.

(2) Autocosmia otiosalis Led. Wien. Ent. Men. 1863, p. 373,

pi. 10. f. 10. Brazil.

Genus 143. Cbiophthona.

Criophthona Meyr. Trans. Ent. Soc. 1884, p. 339.

Palpi porrect, siraight, rather long, roughly sealed, the 3rd joint

hidden ; maxillary palpi dilated with scales ; frons with long

truncate conical prominence ; antennae ciliated ;
hind tibiae with

the outer spurs about half the length of inner. Fore wing \Aith

veins 3, 4, 5 from angle of cell ; 7 straight and well separated

from 8, 9. Hind wing with vein 3 from before angle of cell

;

6, 7 shortly stalked, 7 anastomosing with 8.

Fig. 143.

Criophfhona finitima, cj. |.

Sect. I. Antennae with the shaft roughly scaled above ; hind wing
W'ith veins 4, 5 from angle of cell.

(1)*Ceiophthona haliaphea Meyr. Trans. Ent. Soc. 1884, p. 340.

Australia.

Sect. II. Antennae with the shaft smoothly scaled ; hind wing
with vein 5 from above angle of cell.

Type. (2)*Criophthona einitima Meyr. Trans. Ent. Soc. 1884, p. 340.

Australia.

(3)*Criophthona haemodia Meyr. Trans. Ent. Soc. 1887, p. 243.

Australia,
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Genus 144. Titanic.

Titanio Hiibn. Yerz. p. 350 (1827).
Eurrhypis Hiibn. Vex'z. p. 351.

Metaxmeste Hiibn. Yerz. p. 351.

Catharia Led. Wien. Ent. Mon. 1863, p. 353.

Palpi porrect, fringed with extremely long hair below, the 3rd

joint hidden ; maxillary palpi with long hair at extremity ; frons

with rounded prominence, clothed with rough hair ; antennae

ciliated ; legs moderately hairy, the spurs nearly equal ; wings

short and broad. Fore wing with vein 3 from before angle of cell

;

4, 5 from angle ; 7 straight. Hind wing with the cell short

;

3, 4, 5 from angle ; 6, 7 from upper angle, 7 anastomosing with 8.

Fig. 144.

Titanio normalis, (S . f.

(1) TiTANio POLtiNALis SchifP. W. Y. p. 124. U.S.A.; S.'^urope;

Noctua higutta Schaeff. Icon. pi. 275. ft". 5, 6. Australia.

fEnnychia melissalis Wlk. xvii. 331.

fBotis Jlavinotalis Grote, Can. Ent. xiii. p. .34.

.„ (futtulalis H.-S. iv. p. 16, ff. 96, 97.

(2) Titanio saetalis Hiibn. Pyr. ff. 173, 174. W. Asia.

Hercyna caucalis H.-S. N. Schmett. p. 11, ff. 76, 77.

(3) Titanio magnificalis Christ. Hor. Ent. Eoss. xii. p. 266, pi. 7.

f. 35. Turkestan.

(4) Titanio tenustalis Led. Yerh. z.-b. Yer. Wien, 1855, p. 250 ;

Eom. Mem. iii. pi. 1. f. 10. Greece; ~W. Asia.

„ ecMncea Meyr. Ent. Mo. Mag, (2) ii. p. 50.

Tyjoe. (5) Titanio normalis Hiibn. Pyr. ff. 41, 110.

Py7-alis comitalis Hiibn. Pyr. f. 180.

S. Europe.

(6) Titanio obiginalis H.-S. N. Schmett. p. 11, f. 78. W. Asia.

(7) Titanio ephippialis Zett. Ins. Lap. 971. Labrador;
Boreophila frigidalis Guen. Delt. & Pyr. p. 157. N. Europe.

„ scandinavalis Guen. Delt. & Pyr. p. 156.

(8) Titanio pteen^alis Dup. Lep. Er. iv. p. 400, pi. 82. f. 6.

Hercyna simplonialis H.-S. Eur. Schmett. iv. C. Europe.
ff. 31-34.
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(9) TiTANio SCHRATJKIANA Hockenw. Beitr. vi. p. 336, pi. vii. £. 6.

Noctua luguhrina Esp. iv. p. 189, C. Europe.

Pyralis holesericealis Hiibn. Pyr. £. 112.

(10) Titanic phrtgialis Hiibu. Pyr. f. 42. Europe.

R/ralis rupicolalis Hiibn. Pyr. ff. 139 & 198-200.

Noctua monechda E^p. iv. pi. 197. ff. 5, 6.

Pyralis sericealis Hiibn. Ps'r. f. 43 (var.).

„ nevadalis Stgr. S. E. Z. 1859, p. 220 (var.).

(ll)tTiTANio DAPHALis Grote, Can. Ent. xiii. p. 17. U.S.A.

Auctorum.

Botys huhuhattalis Hulst, Tr. Am. Ent. Soc. xiii. p. 149. U.S.A.

Titanio zachlora Meyr. E. M. M. (2) ii. p. 11. Algeria.

„ pro.vimalis Fern. Insect Life, vi. p. 256. California.

Hercyna cacuminalis Ev. F. V. U. p. 476. S. Eussia ; W. Asia.

Noctuomorplia modestalis Christ. Hor. Ent. Eoss. xii. p. 267, pi. 7.

f. 38. Turkestan.

Noctuomorpha pulchellalis Stgr. Deutsche E. Zeit., Lep. v. pi. iii.

f. 20, & vi. p. 71. C. Asia.

Titanio eponyma Meyr. Trans. Ent. Soc. 1890, p. 454.

Transcaucasus.

= Threnodes moescMeri Eom. Mem. iii. p. 22, pi. 1. f. 11 {nee

Christ.).

Hercyna lieliothalis Stgr. Deutsche E. Zeit., Lep. v. pi. iii. f. 18

& vi. p. 74. C. Asia.

„ pasc7ta7is Stgr. ? ined.

„ suUaiialis Stgr. Deutsche E. Zeit., Lep. v. pi. iii. f. 19

& vi. p. 75. C. Asia.

sericatalis H.-S. iv. p. 17, ff. 28-36, S.E. Europe.

Genus 145. Metasia.

Metasia Guen. Delt. & Pyr. p. 251 (1854).

Palpi porrect, triangularly scaled, the 3rd joint hidden ; maxillary

palpi dilated with scales
;
proboscis small ; frons vi'ith a rounded

Fig. 145.

1®

Metasia monialis, (^ . \. (From Moths Ind. vol. iv.)

prominence ; antennae nearly simple ; tibiae with the spurs equal.

Fore wing rather long and narrow ; vein 3 from well before angle
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of cell; 7 straight and well sepai'ated from 8, 9 ; 10 also well

separated from 8, 9. Hind wing with vein 3 from near angle df

cell ; 5 from above angle ; 6, 7 from upper angle, 7 anastomosing
with 8 ; median nervure somewhat pectinated above.

(1) Metasia albula, n. sp.

Yellowish white ; sides of palpi and head and prothorax tinged
with brown ; abdomen with dorsal black bands on 1st and sub-

terminal segments. Fore wing with the costal area tinged with
brown ; the antemedial line represented b}' black points in and
below cell ; a prominent black spot below middle of vein 2 ; the
postmedial line obscure, arising from a black point on costa, bent
outwards between veins 5 and 2, then obsolete. Hind wing with
indistinct postmedial line bent outwards between veins 5 and 2,

Hah. Amboina {Doherty). Exp. 14 mm. Types in Coll. Eoth-
schild and E.M.

Type. (2) Metasia suppandalis Hiibn. Pyr. f. 187. S. Europe ; W. Asia.

(3)*M:etasia homogama Meyr. Trans. Eut. Soc. 1887, p. 239.

W. Australia.

(4) Metasia caenealis Tr. Schmett. Eur. vii. p. 91.

S. Europe ; AV. Asia.

„ gigantalis Stgr. Hor. Ent. Eoss. 1870, p. 185, pi. 2.

f. 8 (var.).

(5) Metasia cobsicalis Dup. Lep. Er. viii. p. 306, pi. 230. ff. 6, 7.

S. Europe.
Stenia wfidalis H.-S. ff. 39, 40.

(6) Metasia ophialis Tr. Schmett. Eur. vii. p. 90, x. 3. p. 20.

S.E. Europe.

(7) Metasia sabxtiosalis Warr. A. M. N. H. (6) xviii. p. 217.

W. India.

(8)tMETASiA HODiTJSALis Wlk. xviii. 706. Amur ; China
;

Botys medialis Wlk. xxxiv. 1432. Borneo ; Sumbawa.

(9) Metasia liophvea Meyr. Trans. Ent. Soc. 1887, p. 241.

Australia.

(lO)tMETASiA peofaiv-alis Wlk. xxxiv. 1403. S. Africa.

(ll)tMETASIA CEIOPHOEA, n. Sp.

(S . Erontal process large ; dark fuscous
;
palpi white at base.

Eore wing strongly irrorated with dark brown ; a dark spot in

middle of cell and line from median nervure to inner margin;
a dark mark on discocellulars ; the postmedial line excurved
between veins 5 and 2, then bent inwards to below angle of cell

,

both wings with series of dark points on termen and cilia.

Uab. Teita, E. Africa {Jaclcso-)i). Exp. 16 mm.
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(12)*Metasia steangalota Meyr. Trans. Ent. Soc. 1887, p. 240.

Australia.

(13)*Metasia afkabcha Meyr. Trans. Ent. Soc. 1887, p. 239.

W. Australia.

(14)*Metasia ateloxantha Meyr. Trans. Ent. Soc. 1887, p. 242.

Australia.

(15)*Metasia HEMicmcA Meyr. Trans. Ent. Soc. 1887, p. 271.

Tasmania.

(16) Metasia capxochboa Meyr. Trans. Ent. Soc. 1887, p. 241.

Australia ; Tasmania.

(17) Metasia hom;oph(ea Meyr. Trans. Ent. Soc. 1885, p. 449.

Australia ; Tasmania.

(18)tMetasia segestusaxis Wlk. xviii. 793. Australia.

(19) Metasia familiabis Meyr. Trans. Ent. Soc. 1884, p. 336.

Australia.

(20)tMETASiA PRioifOGRAMMA Meyr. Trans. Ent. Soc. 1886, p. 265.

N. Gruinea.

(21) Metasia ochrochroa Meyr. Trans. Ent. Soc. 1887, p. 238.

Australia.

(22)*Metasia xenogama Meyr. Trans. Ent. Soc. 1884, p. 337.

Australia.
(23)*Metasia zinceenialis, n. sp.

cJ . Blacli
; palpi white below ; frons with white points ; abdo-

men with white band on 1st segment, white lateral and ventral

lines and patch on anal tuft. Fore wing with white basal points ;

a point at middle of cell with spot below it connected with inner
margin by a line ; a small quadrate spot in end of cell, with larger

spot below end and bifid spot beyond discocel hilars ; an inter-

rupted postmedial white line bent outwards between veins 5 and 2
;

cilia with pairs of white spots below apex and above tornus. Hind
wing with white subbasal baud ; a quadrate spot in end of cell

connected with inner margin by a band ; the postmedial line repre-
sented by two points below costa and three between veins 5 and 2

;

ciHa with white spots above and below middle.

2 . Abdomen with the white lateral and ventral lines slight.

Eore wing without basal points or point in cell ; tiie spots below
cell small and without lines to inner margin ; the postmedial line

represented by points on costa and between median nervules.

Hind wing with spot in cell and point on inner margin only.

Hah. Queensland, Dawson district {Barnard). Exp. 20 mm.
Type in Coll. Eothschild.

(24)*Metasia haplodes Meyr. Trans. Ent. Soc. 1887, p. 197.

Australia.

(25) Metasia monialis Ersch, Hor. Ent. Ross. viii. p. 317, and
Lep. Turc. pi. 5. f . 83. C. Asia ; N. India.
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(26)tMETASIA HOLOXANTHIA, D. Sp.

2 . Bright orange-yellow
;

palpi and froiis fuscous, the former
white below, l^ore wing with the costa rufous ; dark points near
base and in middle of cell, and a larger discoidal spot. Hind wing
with discoidal dark point ; both wings with postmedial series of

dark points excurved between veins 5 and 4 ; a terminal series

of dark poiuts on rufous marks ; cilia fuscous.

Hah. Estcourt, Natal {Hutchinson). Exjj. 22 mm.

Auctoram.

Metasia octogenalis Led. Wien. Ent. Mon. 1863, p. 421, pi. 15.

f. 10. W. Asia.

„ ochrifascialis Christ. Hor. Eoss. xvii. p. 121. Turkestan.

,, ossealis Stgr. Hor. Boss. sv. p. 182. W. Asia.

„ mendicalis Stgr. Hor. Eoss. xv. p. 183. W. Asia.

Stenia viperalis Guen. Eeunion, p. 62. Mauritius.

„ adelalis Guen. Delt. & Pyr. p. 245. S. Erance.

Metasia olbienalis Guen. Delt. & Pyr. p. 251. S. France.

„ cnencalis Eag. Ann. ISoc. Ent. Er. 1894, p. 171. Spain.

. „ argalis Eern. Insect Life, vi. p. 2bin. California.

„ quadnstriijalis Eern. Insect Life, vi. p. 257. California.

„ rosealis Eag. Bull. Soc. Ent. Fr. 1895, p. xcviii. Syria.

„ deltoidalis Suell. Tijd. v. Ent, xviii. p. 243, pi. xiii. f. 16.

Bogota.

„ lilliputalis Snell. Tijd. v. Eut. xxiii. p. 229, and xxvii.

pi. iii. f. 8. Celebes.

„ acharis Meyr. Trans. Ent. Soc. 1889, p. 518.

New Guinea.

„ t)i?«steKs Eag. Ann. Soc. Ent. Fr. 1894, p. 169. Persia.

„ vircjiaalis Eag. Ann. Soc. Ent. Fr. 1894, p. 170. Persia.

„ ibericalis Eag. Ann. Soc. Ent. Fr. 1894, p. 170. Spain.

Genus 146. Pionka.

Hapalia Hiibn. Verz. p. 355 (1827), non descr.

Oebia Hiibn. Verz. p. 362 (1827), non descr.

Pionea Guen. Delt. & Pyr. p. 367 (1854).

Udea Guen. Delt. & Pyr. p. 398.

Stantira Wlk. Cat. xxvii. p. 76 (1863).

JSfomis Motsch. Et. I860, p. 38.

Cindaphia Led. Wien. Ent. Mon. 1863, p. 438.

Osiriaca Wlk. xxxiv. 1493 (1865).

Perispasta Zell. Verb. z.-b. Ver. Wien, 1875, p. 331.

Pseudebulea Butl. Trans. Ent. Soc. 1881, p. 587.

Melanomecyna Butl. E. M. M. xix. p. 179 (1883).
Microstega Meyr. Trans. Ent. Soc. 1890, p. 450.

Jdioblasta Warr. A. M. N. H. (6) viii. p. &2 (1891).
Aglaops Warr. A. M. N. H. (6) ix. p. 298 (1892).
iSericoplaga Warr. A. M. N. H. (6) ix. p. 296.

Prodasyciemis AVarr. A. M. N. H. (6) ix. p. 301.
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Mimudea Warr. A. M. N. H. (6) ix. p. 440.

Lepidoplarja Warr. A. M. N. H. (6) xvi. p. 475 (1896).

Palpi porrect, triangularly scaled, the 3rd joint concealed

;

maxillary palpi strongly dilated with scales at extremity ; frons

rounded ; antenn?e of male usually miuutely ciliated. Fore wing

with vein 3 from before angle of cell ; 4, 5 from angle ; 7 straight

and well separated from 8, 9. Hind wing with the cell short

;

vein 3 from angle ; 4, 5 approximated for a short distance ; 6, 7

stalked ; 7 anastomosing with 8.

Fig. 146.

Pionea ferrugaUs, S \- (Froii^Moths Ind. vol. iv.)

Sect. I. (Lepidoplaga). Fore wing of male with the retinaculum

consisting of a fan of large scales.

A. Fore wing of male with a fan of large scales beyond upper

angle of cell at bases of veins 6, 7.

a. Fore wing of male with the fans of scales showing above

as small dark foveas.

(l)tPio]!fEA FLAVOFiMBEiATA Moore, Lep. Atk. p. 208.

N.E. India ; Ceylon.

Crocidopliora jiavicinctalis Snell. Trans. Ent. Soc. 1890, p. 595.

Lepidoplaga longicorpns Warr. A. M. N. H. (6) xviii. p. 108.

„ elongalis Warr. A. M. N. H. (6) xviii. p. 108.

(2)*Pio]s"EA FUSCizoNALis Hmpsn. Moths Ind. iv. p. 428. Sikhim.

h. Fore wing of male with no foveas on upperside.

(3) PiONEA phq:nicistis Hmpsn. Moths Ind. iv. p. 428.

N.E. India ; Burma.

B. Fore wing of male with large hyaline fovea beyond upper

angle of cell, vein 7 carved down round it.

(4)tPiowEA THTRiPHOEA, n. sp. (1898, Plate L. fig. 26.)

Bright oi-ange ;
palpi white at base ;

pectus and ventral surface

of abdomen whitish. Fore wing with the costal area suffused with

purplish brown ; the terminal area purplish. Hind wing « ith the

costal and inner areas whitish ; a purplish band on terminal area

from costa to vein 2.

Hah. Castro Parana, Brazil {Jones). Exp. 26 mm.
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(5)tPl01S'EA ECTOXANTHIA, n. Sp.

cJ . Head, thorax, and abdomen pale brown
;

palpi white at

base ; sides of frons with white lines. Fore wing purplish, with

flesh-coloured patches on inner area at base and beyond middle
;

the terminal area orange except on costa, widening from tornus

to below costa. Hind wing whitish ; the termen yellowish, with

faint fuscous band before it.

Hah. Castro Paraiia, Brazil {Jones). Exp. 22 mm.

c. Fore wing of male with no fan of scales or fovea beyond

upper angle of cell.

(6)*PiONEA FLATiciLiALis Snell. Trans. Eut. Soc. 1890, p. 596,

pi. XX. ff. 5, 5 a. Sikhim.

(7)tPlOIfEA CLATIFEBA, n. Sp.

S . Head and thorax fuscous brown ; abdomen paler. Pore

wing with the fovea below base of cell, forming a large pouch on

upperside with fan of scales above it ; colour fuscous brown mixed
with ochreous ; the antemedial line represented by an oblique series

of black points ; black points at angles of cell and one above them
on costa ; the postmedial line arising from black point on costa,

minutely waved and highly excurved from costa to vein 2, its outer

edge defined by ochreous ; a terminal series of points. Hind wing
paler brown, with terminal series of minute dark points.

5 with black claviform mark below cell of fore wing on outer

edge of antemedial line ; one specimen has the antemedial line

defined by diffused white on inner side and the postmedial line

placed on a diffused white area.

Hah. Australia, Peak Downs, Cooktown. Exp. 22 mm.

Sect. II. Fore wing of male with a large tuft of hair beyond upper
angle of cell below.

(8) PiONEA NTPSiusALis Wlk. xix. 924. Borneo,

Sect. III. (Ferispasta). Fore wing of male with a very large

elongate hyaline fovea beyond upper angle above.

(9) Pionea cfficULALis Zell, Verb. z.-b. Ver. Wien, 1875, p. 331,

pl.lO. f. 46 a. U.S.A,
"^Perispasta immixtalis Grrote, Can. Ent. xiii. p. 232.

„ immaculalis Grote, Smith's List Lep. Bor.-Am. p. 80.

Sect. IV. Fore wing of male with foveas below middle and in end
of cell ; hind tibiae with the outer medial spur minute.

(10)*PioiirEA PRAXiTALis Druco, Biol.-Centr. Am., Het. ii. p. 205,

pi. 60. f . 17. Mexico ; Centr. Amer.
Proc. Zooi. Soc—1899, No. XVI. 16
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Sect. V. Fore wing of male with a fovea covered with hair below

base of median nervure above ; the costa of hind wing highly

arched at base.

A. (Nomis). Hind tibiae of male with the outer medial spur

minute.

(11) PioNEA ALBOPEDALis Motschl. Etudes, 1860, p. 38. Japan.

B. {Microstega). Hind tibiae of male \^ith the outer medial spur

half the length of inner.

(12) PiONEA PAiTDALis Hiibn. Verz. p. 355. Europe; Japan.

Pyralis ve^'hascalis Hiibn, Pjr. f. 59.

„ angustalis Haw. Lep. Brit. p. 379.

„ terminalis Haw. Lep. Brit. p. 379.

fBoUjs Jessica Butl. III. Het. ii. p. 58, pi. 39. f. 6.

t „ protensa Butl. 111. Het. ii. p. 58, pi. 39. f. 7.

(13)tPioifEA LUTEALis AVarr. A. M. N. H. (6) ix. p. 439. Brazil.

(14)tPioNEA CEBvrNALis Warr. A. M. N. H. (6) ix. p. 439. Brazil.

(15)tPiONEA ARENACEA Warr. A. M. N. H. (6) ix. p. 431. Brazil.

Sect. VI. Fore wing of male without foveas.

A. (Prodasycnemis). Mid tibiae of male with large tuft of recurved

hair from extremity.

(16)tPiOKEA nfOENATA Butl. 111. Het. iii. p. 76, pi. 59. f. 12. Japan.

B. (
Udea). Hind tibiae with the outer medial spur minute.

a. Mid tibiae dilated with a fold and tuft.

(17) PioNEA nsrsTiTAEis Hiibn. Pyr. f. 182. S. Europe.
Botys ferraralis Dup. Lep. Fr. viii. p. 317, pi. 231. f. 6.

(18) PiOTfEA coNFiNALis Led. Wien. Ent. Mon. 1858, p. 149, pi. 4.

f. 4. E. Europe ; W. Asia.

Botys (jrcEcalis Stgr. Hor. Ent. Boss. 1870, p. 199, pi. 11. f. 15,

(19) PiONEA LANGUiDAiis Ev. Bull. Mosc. 1842, iii. p. 559,

S,E, Europe ; TV. Asia.

Botys arabescalis, H.-S. N. Schmett. p. 12, f. 79.

(20) PioifEA PEOFirNDALis Pack. Ann. Lye. N. T. x. p. 261. U.S.A.

(21) PiONBA FULVAiiis Hiibn. Pyr. f . 147. Europe ; C. Asia.

(22) PioNEA ETTBiGAtis Gueii. Delt. & Pyr. p. 398. U.S.A.
Botys oblunalis Led. Wien. Ent. Mon. 1863, p, 372,

t „ Jiarveyana Grote, Can, Ent, ix, p. 104,

(23)*PiONEA DEiDAMiALis Druce, Biol.-Centr. Am., Het. ii. p, 210,

pi, 60, f , 27. Mexico ; Centr. Amer.
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(24) PiONEA FEEKUGALis Hiibn. Schmett, Eur.,Pyr. ff. 54, 150.

Europe; W.Asia; Madeira; W.& S.Africa;
Scopula martialis Guen. Delt. & Pyr. Japan ; Afghanistan

;

p. 398. India ; Ceylon

;

„ hypatialis Wlk. xix. 1014. Burma.
t „ testacea Butl. 111. Het. iii. p. 77, pi. 59. f. 15.

(25)*PioifEA ocTONALis Snell. Trans. Ent. Soc. 1890, p. 581.

N.E. India.

(26)tPiON-EA BENALis Moore, Lep. Atk. p. 224. Sikhim.

(27)tPioNBA DELiNEATAiiis Wlk., Melliss's St. Helena, p. 189.

St, Helena.

(28) PiONEA ELUTALis Schiff. Wien. Verz. p. 121. Europe.
Pyralis alhidalis Hiibn. Pyr. f. 118.

(29) PiONEA siLVALis Joannis, Bull. Soc. Ent. Pr. 1891, p. Ixxxii

;

Mab. & Vuill. pi. xviii. f. 9. Syria.

(30)tPlOKEA SCOPARIALIS, n. sp.

cj • Head and thorax dark olive-brown and gi-ey ; abdomen
grey-white. Fore wing grey-white, thickly irrorated and suffused
with grey-brown to beyond middle and on terminal area, leaving

a slightly irrorated broad postmedial whitish band ; an obscure
anteraedial waved white line curled outwards and forming a hook
above inner margin ; the orbicular and reniform very large, defined

by black, and with black centres ; a postmedial dark speck on costa,

followed by an obliquely curved minutely-waved line ; a terminal
series of black points. Hind wing white, with black points at the
two angles of cell ; an indistinct curved postmedial line ; an apical

fuscous patch extending more or less to vein 2 ; a terminal series

of black points ; underside suffused with fuscous, with the post-
medial line prominent and maculate.

Bah. Tibet, Tatong, 10,500 feet (Hohson). Ea^. 24 mm.

(31) PiONEA PEUNALis Schiff. Wien. Verz. p. 121. Europe.
Pyralis leucophcealis Hiibn. Pyr. f. 77.

„ nebulalis Haw. Lep. Brit. p. 386.

(32) PioNEA scoBiALis Zell. Isis, 1847, p. 566. Sicily.

(33) PiONEA soBEiNALis Gueu. Delt. & Pyr. p. 360. Brazil.

Ehulea ialis Wlk. xix. 1009.

(34)tPiONEA rusotJLALis, n. sp.

Head and thorax brown ; abdomen fuscous, with whitish seg-
mental lines

; palpi at base, pectus, and ventral surface of abdomen
whitish. Pore wing brown ; an antemedial waved black line

obtusely angled below cell ; a discoidal black lunule ; a postmedial
minutely-dentate black hue excurved to vein 2, below which it is

angled inwards almost to the cell, then bent outwards again. Hind
16*
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wing fnscous, with two black points on discocellulars ; the post-

medial line excurved between veins o and 2 ; both wings with

terminal series of black points.

Hub. Mexico, Orizaba {ScJiaus) ; Peru, Callao. E.vp. 24 mm.

(35)tPioNEA OLivALis Warr. A. M. N. H. (6) ix. p. 441. Brazil.

(36)tPioNEA FLAViiNOTATA Warr. A. M. N. H. (6) ix. p. 441.

Brazil.

(37)tPioNEA suBEOSEA Warr. A. M. N. H. (6) ix. p. 441 ( 2 ).

Brazil.

(38)tPiONBA phjEalis, n. sp.

cJ . Head and thorax dark brown and black ; abdomen black,

with, pale segmental lines and anal tuft, the ventral surface pale

with black points. Fore wing dark brown, irrorated and suffused

with black ; an indistinct sinuous antemedial line angled outwards

below cell ; obscure black annuli at middle of cell and on disco-

cellulars ; the postmedial line defined by ochreous on outer side,

excurved between veins 6 and 2, then retracted to below angle of

cell ; some black points on costa towards apex and a terminal

series of ochreous points. Hind wing fuscous, with two dark

points on discocellulars ; traces of a postmedial line excurved

between veins 5 and 2 ; a terminal series of black points.

2 . Fore wing with the markings rather more distinct, with

pale patches on inner area at postmedial line and on costa towards
apex.

Hab, Mexico, Orizaba (Schaus). Exp. 20 mm.

(39)TPioNEA STELLATA Butl. E. M. M. xix. p. 179. Hawaii.

(40)tPiojTEA NiGEEscENS Butl. A. M. N. H. (5) vii. p. 328 (1 881).

Hawaii.

(41)tPiONEA ENNYCHioiDES Butl. A. M. N. H.(5) vii. p. 328 (1881).

Hawaii.
(42)tPiONEA MONTICOLAN8 (-ENs) Butl. Traus. Ent. Soc. 1882, p. 34,

Hawaii.

~(43)tPi0NEA MiCACEA Butl. A. M. N. H. (5) vii. p. 326 (1881).

Hawaii.

b. Mid tibiae not dilated.

(44)tPlO^EA ANTIGASTEIDIA, n. Sp.

2 . Ochi'eous ; head and thorax tinged with brownish ; palpi

white at base. Fore wing with fiery-red streaks on the veins and
in interspaces ; the costal area brownish ; black points at middle

of cell and on discocellulars; a postmedial fuscous line with black

points on the veins running out to an obtuse angle on vein 5,

then incurved to middle of inner margin, and with an obscure

fuscous spot beyond it on costa ; cilia blackish, white at tips.

Hind wing yellowish white, with a rufous mark on termen at

vei'' 2 ; dark lines on termen and cilia from apex to vein 2.

Uah. Orizaba, Mexico {Schaus). Exp. 24 mm.
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(45)tPioprEA LEtrcocEASPiA, n. sp.

c5' . Bright reddish fulvous
;
palpi white at hase. Fore wing

with obscure fuscous point in cell and discoidal lunule ; the post-

medial line indistinct, oblique from costa to vein 5, dentate to

vein 2, then bent inwards to middle of inner margin ; cilia fuscous

at base, white at tips. Hind wing yellowish white, with a rufous

patch on termen near vein 2 ; dark lines on termeu and through

cilia from apex to vein 2.

ffah. Brazil, Sao Paulo (Jones). Exp. 20 mm.

(46) PioNEA TESTACEALis Zell. Isis, 1847, p. 571. S. Europe.

Botys ochreulis Dup. Lep. Pr. viii. p. 140, pi. 219. f. 1.

Ehulea ruhreh-alis Guen. Delt. & Pyr. p. 359.

(47) PioNEA CEOCEALis Hiibn. Pyr. f. 71. Europe ; "W. Asia.

Pyralis ochrealis Hiibn. Pyr. f. 146.

(48) PiONEA LUTEALis Hiibn. Pyr. f. 145. Europe.

Margaritia institialis Steph. 111. iv. p. 56.

Scopula pascualif Zell. Isis, 1846, p. 206.

„ eticdis Steph. Cat. B. M. p. 244.

(49)tPiONBA GRACILIS Warr. P. Z. S. 1888, p. 334. N.W. India.

(50) PioNEA NiGROSTiGMALis Warr. A.. M. N. H. (6) xvii. p. 96.

N.E. India.

(51) PiONBA iNQUiNATALis Zell. Isis, 1846, p. 205. Labi-ador;

Botys glacialis Pack. Labr. xi. p. 52. Europe.

(52) PiONEA sTACHYDALis Zinck. Germ. Pn. iv. no. 18. Europe.

(53) PiONEA BicoLORALis Gueu, Delt. & Pyr. p. 205. U.S.A.

;

fEndotricha juUalis Wlk. xvii. 389. W. Indies ; S. Amer.
Cinclaphia incensalis Led. Wien. Ent. Mon. 1863, p. 439,

pi. 17. f. 8.

Botys facitalis Berg, Bull. Mosc. xlix. pt. 2, p. 224.

Botys amiculatalis Berg, S. E. Z. xxxvii. p. 343.

fPionea pulchrijjictalis Hmpsn. A. M. N. H. (6) xvi. p. 341.

(54)*PiONEA ANGUSTALis Fsld. Eeis. Nov. pi. 134. f . 26. Mexico.

C. (Plonea). Hind tibiae of male with the outer medial spur

well developed.

a. Mid tibiae of male dilated with a fold and tuft.

(55) PioNEA VERBASCALis ScMff. Wicu. Verz. p. 121. Europe

;

"W". Asia ; Japan ; India ; Ceylon.;

Pyralis arcualis Hiibn. Pyr. f. 80.

Botys plumbocilialis Snell. Trans. Ent. Soc. 1890, p, 576.

(56)tPiONBA POLiosTiCTA HmpsH. Journ. Bomb. Nat. Hist. Soc.

ined. Ceylon.

(57)tPioNEA MANDRONALis Wlk. xix. 1014. ludia; Ceylon,
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(5S)tPiONEA LBUCANA1I8 Swinh. Trans. Ent. Soc. 1890, p. 276,

pi. 8. f. 15. Assam ; Burma.

(59)*PioNEA GENiALis Leech, Entom. 1889, p. 69, pi. 3. f. 10 ( $ ).

Japan.

(60)tPioNEA ALBicosTALis Swiiih. Trans. Ent. Soc. 1890, p. 271.

India ; Burma.
(61)*PiONEA PR.15PANDALIS Snell. Trans. Ent. Soc. 1890, p. 573.

Sikhim.

(62) Pio>-EA AUEEOLALis Led. Wien. Ent. Men. 1863, p. 375.

India ; Ceylon ; Burma ; Andamaus.
fPi/ralis ochrealis Moore, P. Z. S. 1877, p. 614.

Paliga contractalis Warr. A. M. N. H. (6) xviii. p. 113 (1896).

(63) PiONEA PiACEifS Wlk. xxxiv. 1416. Borneo.

(64)fPioNEA ALBiFiMBRiALis Wlk. xxxiv. 1446. China
;

Formosa ; Sumatra ; Java.

Boiys niveicilialis Snell. Midd.-Sum., iv. Lep. p. 64.

(6.5)tPios^EA MiNifEHAHA Pryer, Cist. Ent. ii. p. 234, pi, 4. f. 9.

Japan ; China.

(66) PiONEA TUEiusALis Wlk. xviii. 690. Borneo.

\Botys brcesialis Wlk. xviii. 699.

„ eriggusalis Wlk. xix. 1005.

(67) PiONEA LUGUBRALis Leecli, Entom. 1889, p. 67, pi. 3. f.6 ( $ ).

Japan.

(68)*PioNEA MiNNrrHALis Druce, Biol. Centr.-Am., Het. ii. p. 242,

pi. 62. f. 15. Centr. Amer.

(69)tPioN£A AURORA Butl. A. M. N. H. (5) vii. p. 327 (1881). _

Hawaii.

(70)fPiONBA DAiCLESALis Wlk. xix. 1017. N. Zealand.

(7l)tPi0NEA FURNACALis Meyr. Trans. Ent. Soc. 1886, p. 254.

Fiji.

(72) PiONEA ORBiCENTRALis Christ. Bull. Mosc. Ivi. (1) p. 22.

Amur : Japan ; N. China.

h. Mid tibiae of male not dilated.

(73)fPiONEA RHODOCHRTSA Meyr. Trans. Ent. Soc. 1885, p. 447.

Australia.

(74) PioNBA RosiNALis Gruen. Delt. & Pyr. p. 342, pi. 9. £. 10.

Brazil.

(75)fPiONEA AUROEiNA Butl. 111. Het. ii. p. 58, pi. xxxix. f. 9.

Japan.

(76)tPioNEA PEOLAUSALis Wlk. xix. 990. S. Africa.

(77)tPioNEA EHExiALis Wlk. xviii. 624. Venezuela.

(78)tPioNEA FENTONi Butl. Trans. Ent. Soc. 1881, p. 587.

Japan ; India,
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(79)fPiONBA PHiALTTSALis Wlk. xix. 991. W. Africa.

(80) PioNEA NOBiLis Moore, Lep. Atk. p. 224, pi. 7. £. 29.

Sikhim.

(81) PiONEA ATJRATALis Warr. A. M. N. H. (6) xvi. p. 472 (1895).

Japan.

(82)fPiONEA BRETiALis Wlk. xviii. 759. India ; Ceylon
;

\Scopula eximialis Wlk. xxxiv. 1471. N. Australia.

Botys cUvisalls Led. Wien. Ent. Mon. 1863, p. 372, pi. 10. f. 4.

Mnesictena pactolina Meyr. Trans. Ent. Soc. 1887, p. 234.

(83)tPiONEA BXTERivrALis Warr. A. M. N. H. 1891, ii. p. 296.

U.S.A.

(84) PioNEA CASTORALis Wlk. xviii. 693. S. India ; Andamans

;

•\Samea purpurescens Moore, P. Z. S. 1877, p. 615. Borneo.

(85)-t-PioiirEA ABLACXALis Wlk. xviii. 660. India ; Ceylon ;

Burma ; Sumbawa ; Amboina.
(86)tPlONEA TEIPABTALIS, n. sp.

S . Head and thorax bright red-brown mixed with dark brown

;

abdomen brown mixed with grey. Pore wing bright red-brown,

thickly irrorated with grey and black scales, and divided into three

equal parts by oblique straight ante- and postmedial grey lines.

Hind wing pale yellowish, with some darker irroration on termen

and a series of dark points.

Hah. Peru. Exp. 26 mm.

Type. (87) Pionea poreicalis Linn. Syst. Nat. x. p. 533. Europe j

C. Asia ; Japan ; Himalayas,

t „ sodalis Butl. 111. Het. ii. p. 59, pi. 39. f. 4.

(88) Pionea afeicalis Guen. Delt. & Pyr. p. 370, and Oberth.

Et. Ent. xii. pi. vii. f . 43. Sicily ; Algeria ; S. Africa.

Pionea zonalis Lah. Contr. p. 20.

fHivula vicarialis Wlk. xxxiv. 1155.

•fScopula concisalis Wlk. xxxiv. 1470.

(89)tPiONEA mruscAiis Zell. Caffr. p. 41. S. Africa.

(90)tPiONEA iNCLTTSALis Wlk. xxxiv. 1464. W. Indies
;

Honduras ; Venezuela.

Euryereon fuscocilialis Snell. Tijd. v. Ent. 1875, p. 210, pi. 13.

f. 1.

(91)tPiOKBA iMiTANS Warr. A. M. N. H. (6) ix. p. 299 (1891).

Brazil.

(92) Pionea opalisalis G-uen. Delt. & Pyr. p. 172. Brazil.

(93) Pionea TiENioEALis G-uen. Delt. & Pyr. p. 172. Brazil.

(94)tPi0NBA BxuTiALis Guen, Delt. & Pyr. p. 172. W. Indies
;

Honduras ; Brazil.

Botys syphaxalis Wlk. xviii. 604.
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(95)tPlONBA PHvEOCHYSIS, n. Sp.

c? . Head and thorax dark brown
;
palpi white below ; abdomen

fuscous, with wliitish segmental lines and large genital tufts.

Fore wing dull brown; a waved black antemedial line with red

patch on its inner side below the cell ; a dark point in cell and

discoidal lunule ; the area below and beyond the cell yellowish

white irrorated with red, brown, and black scales ; the postmedial

line nearly straight, with diffused dark band on its outer side ; a

reddish subapical patch ; a terminal series of black points. Hind
wing hyaline white ; a terminal fuscous band from apex to vein 2

and fine terminal line.

, Hah. Ecuador, Loja. Exp. 24 ram.

(96) PiONBA STLTiALis Wlk. xviii. 015. Brazil.

Botys myopicalis Led. Wien. Ent. Mon. 1863, p. 370, pi. 8.

f. 11.

(97)tPiONEA EUPALUSALTS Wlk. xviii. 605. Venezuela.

(98)tPioNEA TiNOTiNCTALis Hmpsn. A. M. N. H. (6) xvi. p. 340.

W. Indies.

(99)tPiOKEA SERioPTJNCTALis Hmpsn. A. M. N. H. (6) xvi. p. 341.

"W. Indies.

(]00)tPiONEA FEEUUGiNEALis Warr. A. M. N. H. (6) ix. p. 431.

Brazil.

(101)*Pio]s'EA DECETiALis Druce, Biol. Centr.-Am., Het. ii. p. 205,

pi. 60. f. 16. Centr. Amer.

(102) PiONEA NEEissALis Wlk. xviii. 505. Brazil.

Bolys graviusalis Wlk. xix. 986.

„ nocmonalis Wlk. xix. 987.

Scopiila pi'rmixtalis Wlk. xxxiv. 1466.

iFhJyctcmiapaolimdis Warr. A. M. N. H. (6) ix. p. 431.

(103)tPiONEA TATALis Grote, Can. Ent. ix. p. 106. U.S.A.

(104)*PiONEA DESiSTALis Wlk. Trans. Ent. ISoc. (3) i. p. 126.

Brazil.

(105) PiONEA RTJBiGiNALis Hiibn. Pyr. f. 79. Europe

;

W. Asia ; Japan.

'(106) PiONEA STAiusALis Wlk. xix. 945. Colombia ; Brazil.

Botys scitalis Led. Wien. Ent. Mon. 1863, p. 373, pi. 10. f. 11.

(107)tPiONBA DESPECTA Butl. E. M. M. xiv. p. 49. Hawaii.

fScojmla exujua Butl. E. M. M. xvii. p. 9.

,(108)tPioNEA HELTiTJSALis Wlk. xviii. 786. S. America.

fScojmla iti/lusalis Wlk. xviii. 787.

\Pionea fuscipalpalis Wlk. xxxiv. 1457.

•\Scopula hogotalis Wlk. xxxiv. 1463.

iCramlus hoyotanellus Wlk. xxxv. 1754.
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(109)tPioNEA AMiTiNA Butl. Trails. Ent. Soc. 1883, p. 54. Chili.

fScapula indistincta Butl. Trans. Ent. Soc. 1883, p. 54.

t „ melanostieta Butl. Trans. Ent. Soc. 1883, p. 55.

(nO)tPioNEA SABULOSALis Warr. A. M. N. H. (6) ix. p. 393.

Chili.

(lll)tPiONEA FUMiPENNis Warr. A. M. N. H. (6) ix. p. 392.

Juan Fernandez.
(112)tPiOH-EA DiCEALis Wlk. xviii. 792. Australia.

(113) PioifEA NUMERALis HUbn. Pyr. f. 89. S. Europe ; Armenia.
Scapula simplicella Lah. Coutr. Faun. Sic. 51.

(114) PiONEA NEBULALis Hubn. Pyr. f. 51. Europe.
Pyralis squalidalis Hiibn. Pyr. f. 144.

Scapula pinetalis Zett. Ins. Lapp. 970.

„ arcticalis Zett. Ins. Lapp. 972.

Botys pratalis Zell. S. E. Z. 1841, p. 176.

(115) PiosTEA DECEEPiDALis H.-S. iv, p. 40, ff. 67, 61. Europe.

(116)tPiONEA iTTSALis Wlk. xix. 828. U.S.A.
fSta?itira variegata Wllv. xxvii. 76.

fBotis tunnalis Grote, Can. Ent. xiii. p. 33.

„ hyperhorealis Mosehl. S. E. Z. xxxv. p. 163.

(117)tPioNEA WASHiNGTOifiALis Grote, Bull. U.S. Geol. Surv.

vi. p. 577. U.S.A.
Botys invinctalis Hulst, Tr. Am. Ent. Soc. xiii. p. 152.

(118)*PlONEA NOLALIS, n. sp.

(S . White ; antennae blackish ; thorax irrorated with black.

Fore wing with the basal half irrorated with black, especially

below costa ; a black point below base of costa ; an antemedial
black line interrupted in cell and at vein 1 ; a discoidal spot

;

the postmedial line excurved round cell, then retracted to below it;

the subterminal line slightly curved, with short lines beyond it

from costa and at toruus ; a prominent series of terminal points

from apex to vein 2. Hind wing semihyaline, the terminal area

slightly sufEused with fuscous.

Hab. S. Celebes (Doheriy). Exp. 20 mm. Type in Coll.

Eothschild.

(119)tPiONEA LACTEATA Warr. A. M. N. H. (6) viii. p. 62(1891).
Marquesas.

(120)tPiONEA STEAMiNATA Warr. A. M. N. H. (6) viii. p. 62.

Marquesas.
(121) PiONEA OLiVALis Schiff. Wien. Verz. p. 123. Europe;

Pyralis nivealis Haw. Lep. Brit. p. 385. Armenia.

„ umbralis Hiibn. Pyr. f. 52.

(122)tPiONEA LNDiSTiNCTALis Warr. A. M. N. H. (6) ix. p. 394.

U.S.A.
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(123) PioNEA OTANALis Lah. Pyr. p. 30. Europe.

(124)tPiONEA DETBRSALis Wlk. xxxiv. 1465. Venezuela ; Peru.

(125)tPiONEA MiTis Butl. Trans. Enfc. Soc. 1883, p. 53. Chili.

(126)*PioxEA AUTOCLESALis Wlk. xix. 985 ( 2 ). Brazil.

(127)tPioNEA iNHOspiTALis "Warr. A. M. N. H. (6) ix. p. 394.

U.S.A.
(128)tPiONEA THYALis Wlk. xviii. 667. China.

(129) PlONEA LEUCOSTICTALIS, n. Sp.

2 . Fuscous ; palpi blackish, white at base ; pectus, legs, and
ventral surface of abdomen white, fore tibiae and tarsi banded with
black. Fore wing with traces of antemedial line ; a dark discoidal

point ; an indistinct postmedial line excurved from costa to vein 2,

where it is retracted to below angle of cell ; the outer half of costa

with five very prominent pure white spots. Hind wing with in-

distinct postmedial line, obsolete towards costa and slightly re-

tracted at vein 2 ; both wings with fine dark terminal line ; cilia

of hind wing white at tips.

Hah. Cooktovvn, Queensland (Meek). Exp, 20 mm. Types in

Coll. Eothschild and B.M.

Auctorum.

Nomis tessellalis Motschl. Etudes, 1860, p. 38. Japan.
Scopula argyroscelis Meyi\ Trans. Ent. Soc. 1888, p. 222. Hawaii.

„ eucrena Meyr. Trans. Ent. Soc. 1888, p. 218. Hawaii.
Pionea conquisitalis Gruen. Alg. iii. p. 403, pi. 4. f. 9. Algeria.
Botys assutalis Led. Wien. Ent. Mon. 1863, p. 370, pi. 8. f. 14.

Venezuela.

„ suhochracealis Pag. J.B. Nass. Ver. 1884, p. 268. Amboina.
„ integralis Led. Wien. Ent. Mon. 1863, p. 373, pi. 10. f. 12.

Venezuela.

„ tritalis Christ. Bull. Mosc. Ivi. (1) p. 20. Amur; N. China.
Scopula ilhitalis Guen. Delt, & Pyr. p. 400 = dilutalis Guen.

Algeria, p. 401, pi. 4. f. 6; Oberth. Et. Ent. xii. pi. vii.

f• -iS. Algeria.

„ dispunctalis Guen. Delt. & Pyr. p. 396 = bipunctalis H.-S.
ff. 140, 141. S. Europe; Armenia.

Botys costalis Ev. Bull. Mosc. 1852, p. 166 = Ularalis Christ.
Bull. Mosc. Ivi. (1) p. 23. Siberia.

„ perochrealis Christ. Rom. Mem. iii. p. 35, pi. ii. f. 6,

Armenia.
„ varialis Brem. Mem. Acad. St. Petersb. viii. p. 69, pi. 6. f. 9.

Siberia,
Scopula concohmlis Oberth. Et. Ent. i. p. 68, pi. 2. f. 6. Algeria.
Cindaphia impuralis Snell. Tijd. v. Ent. xviii. p. 264, pi. xiv. f. 10,

W. Lidies.
Piowa terminalis Mab. Ann. Soc. Eat. Fr. (5) ix. p. 338.

Madagascar.
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Genus 147. Pabatalanta.

Paratalanta Meyr. Trans, Ent. Soc. 1890, p. 440.

Palpi porrect, extending about the length of head, tri-

angularly scaled ; the 3rd joint hidden with hair ; maxillary

palpi almost filiform ; frons rounded ; antennae of male ciliated

;

mid tibiae dilated with a fold containing a tuft of long hair and a

fringe of scales ; hind tibiae with the outer spurs half the length

of inner. Fore wing of male very long and narrow, the outer

margin oblique, a strong costal fold on basal half; vein 3 from

before angle of cell ; 4, 5 separate ; 7 curved and approximated

to 8, 9, Hind wing of male with the outer margin somewhat
excised from vein 3 to near anal angle, which is lobed ; the cell

short ; veins 3, 4, 5 from close to angle ; 6, 7 shortly stalked,

7 anastomosing with 8.

Type.

Kg. 147.

Paratalanta ussurialis, (J . \.

Paratalanta ttssubialis Brem. Lep. Ost-Sib. p. 68, pi. 6.

f . 6. Siberia ; China ; Japan.

Botys cultralis Stand. S. E. Z. 1867, p. 108.

„ labutonalis Led. Hor. Ent. Eoss. 1871, pi. ii. f. 9.

„ amurensis E.om. Mem. iii. p. 32.

Genus 148. Aplecieopus.

Aplectropus Hmpsn. P. Z. S. 1896, p. 275.

Palpi porrect, triangularly scaled, the 3rd joint hidden by hair ;

maxillary palpi filiform ; frons rounded ; antennae ciliated ; tibiae

without spurs. Fore wing with veins 3, 4, 5 well separated at

origin ; 7 straight and well separated from 8, 9. Hind wing with

veins 3, 4, 5 well separated at origin ; 6, 7 stalked, 7 anastomosing

with 8 to near apex.

Eig. 148.

Type.

Aplectropus leucopis, cj • ?•

tAPLBCTEOPUS LEUCOPIS Hmpsn. p. Z. S. 1896, p.

f. 10.

275, pi. 10.

Aden.
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,

G-enus 149. Pibausta.

Pyrausta Schrank, Fauu. Boica, ii. 2, p. 163 (1802).

Sylhjthria Hiibn. Verz. p. 349 (1827).

Hcematia Hiibn. Verz. p. 349.

Ejjicorsia Hiibn. Verz. p. 355.

Hapalia Hiibn. Verz. p. 355.

Anania Hiibn. Verz. p. 3G0.

Ostrinia Hiibn. Verz. p. 360.

Eercyna Tr. Schiiiett. Eur. vii. p. 179 (1829).

Boreophila Giieu. Dup. Cat. Meth. p. 195 (1831).

Nascia Curt. Brit. Ent. vi. p. 599 (1840).

Herhula Gueu. Delt. & Pyr. p. 175 (1854).

Syncliromia Guen. Delt. & Pyr. p. 288.

Enulea Guen. Delt. & Pyr. p. 357.

Sebunta, Wlk. xxvii. p. 77 (1863).

Enmjcliia Led. Wien. Ent. Mon. 1863, p. 255.

Alyedonia Led. Wien. Ent. Mon. 1863, p. 363.

Gyptitia Snell. Tijd. v. Ent. 1883, p. 138.

EcUpsiodes Meyr. Trans. Ent. See. 1884, p. 343.

Paliga Moore, Lep. Ceyl. iii. p. 350 (1885).

Opsibotys Warr. A. M.'N. H. (6) vi. p. 474 (1890).

Sciorista Warr. A. M. N. H. (6) vi. p. 475 (1890).

Micractis Warr. A. M. N. H. (6) ix. p. 294 (1892).

Olauconoe Warr. A. M. N. H. (6) ix. p. 296.

Anthocnjpta Warr. A. M. N. H. (6) ix. p. 296.

Aplofjraphe Warr. A. M. N. H. (6) ix. p. 301.

Diacme Warr. A. M. N. H. (6) ix. p. 389.

Niplioyrapta Warr. A. M. N. H. (6) ix. p. 390.

Cosmocreon Warr. A. M. N. H. (6) ix. p. 433.

Ehideodes Warr. A. M. N. H. (6) xviii. p. 112 (1896).

Placosaris Meyr. Trans. Ent. Soc. 1897, p. 89.

Palpi porrect, triangularly scaled, the 3rd joint hidden by hair

;

maxillary palpi almost lilit'orm ; frons rounded ; antennae about

three-fourths length of fore wing and ciliated ; tibiae with the

outer spurs short, the outer medial spur not more than two-thirds

Fig. 149.

Pyrausta coclesalis, cJ . } . (From Moths Ind. vol. iv.)

length of inner. Fore wing with veins 3, 4, 5 from angle of

cell ; 7 nearly straight ; 10 sometimes anastomosing shortly with

8, 9. Hind wing with veins 3, 4, 5 from angle of cell ; 6, 7 from

upper angle, 7 anastomosing with 8.
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Sect. I. (Gi/ptitia). Antennae of male with a small tooth on inner

side ot 3rd joint ; hind wing with the bases of vein 1 c and

median nervure fringed with long hair below.

(l)tPjrEAUSTA ocHEACEALis Wlk. xxxiv. 1446. Assam ; Ceylon

;

Burma ; Java ; Celebes.

Gyptitia gonialis Snell. Tijd. v. Ent, 1883, p. 138, pi. 8.

£. 9 a, b.

fHapalia denticulosa Moore, Lep. Ceyl. iii. p. 337, pi. 183.

f. 8.

Sect. II. Antennae of male with a tuft of hair on inner side

of basal joint ; the base of shaft excised, flattened and
contorted.

(2)*Pteausta toeeidalis Hmpsn. Moths Ind. iv. p. 443. Assam.

Sect. III. Antennae of male normal.

A. Fore legs of male with thick tufts of fawn-coloured hair

from base of coxae and v\ hite hair from their extremities
;

mid legs with large tufts of black and white spatulate

hair from coxae, the tibiae clothed m ith rough hair.

(3)tPxEAUSTA BAMBFCiTOEA Moore, Lep. Atk. p. 224.

India ; Ceylon.

fNascia arenalis Hmpsn. 111. Het. ix. p. 163, pi. 173. f. 29.

(4)tPYEAUSTA ciTBiNALis Warr. A. M. N. H. (6) ix. p. 302 ( $ ).

N.W. Hin)alayas,

B. Hind tibiae of male with the outer medial spur minute.

a. Fore wing of male with large fovea below the cell.

(5) Pteausta xabtthothtsana, n. sp.

Eeddish brown with a cupreous tinge
;
palpi below, front of

pectus, and mid tibiae and tarsi white, fore tibiae with white bands.
Pore wing with oblique sinuous dark antemedial line ; a speck in
cell and discocellular lunule; a highly dentate postmedial line

slightly bent outwards between veins 7 and 2, then retracted

;

a terminal series of black points ; the cilia yellow. Hind wing
with minutely dentate postmedial line ; a terminal series of points,
becoming a line towards tornus ; cilia yellow.

Hah. Sikhim. Exp. 36 mm. Tvpes in Coll. Eothschild and
B.M.

h. (Placosaris). Fore wing of male with scale-fans below
median nervure on upper and under sides.

(6)tPTEAUSTA LEUOULA Meyr. Trans. Ent. Soc, 1897, p. 89

Sangir.
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c. {Nascia). Fore wing of male without scale-fans.

(7) Pyeausta cilialis Hiibn. Scbinett. Eur,, Pyr. f. 119.

Europe ; Amur.
Botys venosalis Nolck. Nat. Ver. Eiga, 1848, i. p. 283.

„ virgata Eeulti, Lep. Fri. 139.

Antigastra virgatalis Christ. Bull. Mosc. Ivi. (1) p. 38.

(8)tPl'BAUSTA ACUTELLA Wlk. XXXV. 1753. U.S.A.

fBotys vencdis Grote, Cau. Ent. x. p. 24.

(9) Pyeausta pumalis Guen. Delt. & Pyr. p. 358. U.S.A.

fScojnda orasusalis Wlk. xviii. 784.

fBotis hadipeimis Grote, Bull. Buff. Soc. i. p. 88, pi. 2. f. 12.

(10) Pyeausta eubellalis Snell. Trans. Ent. Soc. 1890, p. 577.

N.E. India ; Burma.
Boti/s coactcdis Snell. Trans. Ent. Soc. 1890, p. 577.

(ll)tPYEAUSTA BisiGNATA Butl. 111. Het, vii. p. 98, pi. 135. f. 11.

N.W. Himalaya.

(12) Pyeausta paupellalis Led. Wien. Ent. Mon. 1863, p. 469,

pi, 10. f. 6. India ; Ceylon.

(13) Pyeausta OBLiauATA Moore, Lep. Atk. p, 224. India

;

Ceylon ; Burma.

t „ nissoralis Swinh. A. M. IS". H. (6) xiv. p. 145.

(14)*Pyeausta CYKOAiiis Druce, Biol. Centr.-Am., Het. ii, p. 221,

pi. 61, f, 11. Mexico; Centr. Am.

(15)*Pyeausta simplex Warr, A. M. N. H, (6) xviii. p, 112,

Assam

,

(16)*Pyeausta impunctata Warr. Nov. Zool. iv. p. 129. Natal.

(l7)tPYEAUSTA cocLESALis Wlk. xviii. 701. Japan
;

fBotys itemascdis Wlk. xix. 996. Oriental region.

t „ stretivalis Wlk. xxxiv. 1409.

t „ inierfusalis Wlk. xxxiv. 1443.

„ Zentafe Feld. Eeis. Nov. pi. 135. f. 44.

„ lacrimalis Leech, Ent. xxii. p, 69, pi. iii. f. 12.

(18)tPYEAUSTA ACUTIDENTALIS Hmpsn. Moths Ind. IV. p. 441 ( $ ).

Sikhim.

(19) Pyeausta feaudulentalis Warr. A. M. N, H. (6) xvi.

p. 474. Assam.

(20)tPYEAUSTA bambusalis Moore, Lep. Atk. p. 222. N,E, India.

(21) Pyeausta diniasalis Wlk. xviii. 649. China
;

N.W. Himalayas.

(22) Pyeausta fuscalis Schiff. Wien. Verz. p. 121. Europe.

Paralis cmercdis Fabr. Ent. Syst. no. 379.

Margaritia I'lulvtralis Steph. 111. iv. p. 56.

„ JimbrinUs Steph. 111. iv. p. 56.

Pyrcdis julicdis Schrank, Faun. Boica, p, 1712.
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(23) Pteausta teekealis Tr. Schmett. Eur. \ii. p. 110.

U.S.A. ; Europe ; Afghanistan.

Scapula borealis Curt. Brit. Ent. 175.

fBotys mysippnsalu Wlk. xviii. 564.

„ humilalis Led. Wien. Ent. Mon. 1863, p. 371, pi. 9.

f. 2.

(24)tPTEAUSTA AccoLAiis Zell. S. E. Z. 1867, p. 190.

S.E. Europe.

(25) Pi'EAUSTA SAMBUCALis Schiff. Wien. Verz. p. 121. Europe.

(26) Pyeausta tertialis Gueu. Delt. & Pyr. p. 364. U.S.A.
Botys pledilis Grote & Eob. Trans. Am. Ent. Soc. i. p. 20,

pi. 2. f. 17.

„ syringicola Pack. Eep. Mass. Board Agric. 1870.

(27)*Pyeausta teiumphalis Eeld. Eeis. Nov. pi. 135. f, 47.

Bogota.
(28) Pyeausta LrcTUALis Hiibn. Pyr. f . 88. Europe ; Amur

;

Noctua unigutta Esp. iv. p. 104, pi. 183. fE. 1, 2. Japan.
fEnnycMa diversa Butl. Trans. Eut. Soc. 1884, p. 585.

(29)tPYEAirsTA suFFixsALis Warr, A. M. N. H. (6) ix. p. 438 ( $ ).

Japan.

C. Mid tibiae of male immensely dilated with a fold and tuft

of hair ; hind tibiae with the outer medial spur one-third
length of inner.

(30) Pyeatjsta melldtalis Hiibn. Zutr. i. 24, 69. ff. 137, 138,

U.S.A. ; W. Indies ; S. America
Botys oedipodalis Guen. Delt. & Pyr. p. 336.

t „ hutyrosa Butl. P. Z. S. 1878", p. 493.

Eudioptis oratalis Hulst, Tr. Am. Ent. Soc. liii. p. 158.

(31)tPTEAirsTA FLATiDENSALis Warr. Trans. Ent. Soc. 1889,

p. 287 (palpi broken). Brazil.

D. Mid tibiae of male immensely dilated with a thick fringe

of large curved scales on inner side.

(32) Pyeaitsta vaeialis Brem. Lep. Ost-Sib. p. 69, pi. vi, f. 9.

Siberia; Japan.
Wpsihotys latipennis Warr. A. M. N. H. (6) ix. p. 295 (1892).

E. Legs of male normal ; the outer medial spur about one-half
length of inner.

a. (Crypsiptya). Thorax of male with a large fan of scales

at base of fore wing below.

(33)tPYEAUSTA CEABESALis Wlk. xviii. 639. W. & E. Africa.
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(;j4ytPTEArsT\ DEBUCTAiis "WIlc. x\iii. 6o9 ; Hmpsn. India ;

111. Het. ix. pi. 183. f. 8. Ceylou ; Malayan

Botys neridalis Led. Wien. Ent. Mon. 1863, subregion

p. 371, pi. 9. f. 7. to New Guinea.

„ ausonialis Suell. Trans. Ent. Soc. 1890, p. 578.

fOlauconoefuscescens Warr. A. M. N. H. (6) ix. p. 297 (1892).

b. Thorax o£ male normal.

a'. Eore wing of male with a glandular swelling on costa

at two-thirds from base ; a hyahne fovea in end of

cell ; vein 7 from well below upper angle, 6 from

below middle of discocellulars, the base of each

curved downwards and with elongate foveas above

them.

(35)tPyRAUSTA roviFEEALis Hmpsu. Moths Ind. iv. p. 439.

Burma.

h'. {Anthocryptn). Hind wing of male \vith a large patch

of androoonia from below middle of cell to near

outer margin.

(36) Pyeausta suBiNQUiNAiis Gruen. Delt. & Pyr. p. 362. Brazil.

c . Wings of male normal.

(37)tPYEAUSTA PERELEGANS, n. sp. (1898, Plate L, fig. 29.)

cJ . Head, thorax, and abdomen above purplish, the last tinged

with black
;
pectus and ventral surface of abdomen white ; wings

very pale hyaline yellow. Fore wing with the costa bright purple,

expanding to inner margin at base, slightly at middle, into a

truncate triangular discoidal patch with a yellow point on it, and

into an apical patch extending to vein 5 and bearing two yellow spots

and a fine terminal line ; a very indistinct dentate line from lower

edge of apical patch to vein 2 near cell and angled outwards above

vein 1 ; some purple points on termen. Hind wing with discoidal

point and irregularly waved postmedial indistinct fuscous line bent

outwards between veins 5 and 3 ; some purple points on termen.

Hah. Colombia ; Peru. Exp. 28 mm.

(38) Pteausta cinieeealis Wlk. xxxix. 1417. Ceylon ;

Burma ; Borneo.

fHapalia concolor Moore, Lep. Ceyl. iii. p. 339, pi. 181. f. 3.

(39)tPTEAUSTA suBFLATALis Warr. A . M. N. H. (6) ix. p. 297

(1892). Madagascar.

(40)tP^fiAUSTA ALBiCERALis Grote, Bull. U.S. Geol. Surv. iv.

p. 678. U.S.A.

(41)tPYRATJSTA ALLECTALis Grote, Can. Ent. ix. p. 107. U.S.A.

Eurycreon perplexalis Fern. Can. Ent. xvii. p. 57.

(42)tPxRAUSTA VACrNALis Grote, Can. Ent. xiii. p. 33. U.S.A.

(43) Pyrausta RHiPHErsAEis Wlk. xviii. 710. Borneo ; Solomons.
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(44) PiPArsTA iNCoroEAiiis Guen. Delt. & Pyr. Syria
;

p. 333. W. & S. Africa •

fBotys meJonalis Wlk. xviii. 702. Aden ; India ;

'fSpilodes nitetesalist Wlk. xviii. 773. Malayan subregion
iBotys alhidalis Wlk. xxxiv. 1411. to Australia.

„ ruficostalis Led. Verb. z.-b. Wien, 1855, p. 217,
pi. 3. f. 4.

(45) Pteaitsta eepandalis Schiff. Wien. Verz. p. 120. Europe.
Pyralis pallnlalis Hiibn. Pyr. f. 115.

(46) Pteausta PEELUCiDALis Hiibn. Pyr. f. 143. Europe.
Botys commellalis Chret. Le Nat. 1891, p. 99.

(47) Pteatjsta PEETE5TALIS Led. Wien. Ent. Mon. 1863, p. 371,
pi. 9. f. 10. U.S.A.

Botis gentilis Grote, Bull. Buff. Soc. i. p. 173.

„ thesealis Zell. Verb. z.-b. Wien, 1872, p. 514.

(48)tPxEATTSTA FissALis Grote, Bull. U.S. Geol. Surv. vi.

p. 273. U.S.A.

(49) PxEACSTA MODEEATALis Cbrist. Bull. Mosc. Ivi. (1) p. 25.

Japan.
(50)tPTEATJSTA ^GLEAMS Wlk. xviii. 565. U.S.A.

"^Botis quinquelinectUs Grote, Bull. Buff. Soc. Nat. Sci. ii. p. 231.

(51)tPYEATrsTA THESTEALis Wlk. xviii. 733. U.S.A.
fBotis magisiralis Grote, Bull. Buff. Soc. Nat. Sci. i. p. 173.

„ yulosalis Hulst, Tr. Am. Ent. Soc. xiii. p. 155.

(52)tPYEAUSTA THESETJSALis Wlk. xviii. 562. U.S.A.
fBotis feudalis Grote, Bull. Buff. Soc. Nat. Sci. ii. p. 21.

(53)tP¥EAUSTA LANGDONALis Grote, Can. Ent. ix. p. 10. U.S.A.

(54) Pteatjsta oxtdalis Guen. Belt. & Pyr. p. 328.

U.S.A.; Brazil.

(55) Pyeatjsta riATiDALis Guen. Belt. & Pyr. p. 329. U.S.A.

fBotys lacoalis Wlk. xviii. 733.

t „ cinctipedalis Wlk. xxxiv. 1391.

(56) Pteausta punctimaegikalis Hnipsn. Motbs Ind. iv. p. 438.

Sikhim.

(57) Pteatjsta platalis Schiff. Wien. Verz. p. 121. Europe.
Botys luteaUs Dup. Lep. Er. viii. p. 331, pi. 233. f. 1 (var.).

„ citralis H.-S. iv. p. 28.

(58)tPTEAUSTA PEOCiLLTJSALis Wlk. xviii. 641. S. Africa.

fBotysflavissimalis Wlk. xxxiv. 1402.

Peoc, Zooi,. Soc—1899, No. XVII. 17
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(59) Pyrausta. teinalis Schiff. Wien. Verz. p. 317. Europe
;

„ Jlavalis v. tripiuictalis Oberth. Bull. C. Asia.

Soc. Ent. Fr. (6) vii. p. xcix.

(60)tPTRArsTA siGNATAi-is Wlk. xxxiv. 1444. India ; Ceylon

;

Java.

(61)tPYEAtiSTA GRACILIS Butl. 111. Het. iii. p. 74, pi. 59. f. 4.

Botys explicatalis Christ. Bull. Mosc. 1881, i. p. 16. Japan.

(62)tPYRAUSTA PHTLLiSALis Wlk. xix. 936. U.S.A.

(63) Pyeausta liparalis Guen. Delt. & Pyr. p. 195. Brazil.

Botys catonalis Wlk. xix. 936.

(64)tPYRAUSTA ELEALis Wlk. xvii. 351. U.S.A.

fBotys tcedialis Wlk. xviii. 732.

(6.5) Pyeausta adipaloides Grote & Eob. Tr. Am. Ent. Soc. i.

p. 27, pi. 2. f. 19. U.S.A.

(66) PYEArsTA MOPSALis Wlk. xviii. 594. Venezuela.

Botys mettiusalis Wlk. xviii. 731.

(67)tPYEATTSTA ALBiGTJTTAMS Warr. Trans. Ent. Soc. 1889, p. 289.

Brazil.

(68) Pyeausta oeiolalis Guen. Delt. & Pyr. p. 196. Brazil.

Botys finitalis Guen. Delt. & Pyr. p. 335.

(69) Pyeausta biteenalis Mann. Wien. Ent. Men. 1862, p. 185,

pi. 3. f. 7. Armenia.

(70) IPyrausta fuscimaculalis Grote, Can. Ent. x. p. 25. U.S.A.
fBotys confovealis Hulst, Tr. Am. Eut. kSoc. xiii. p. 151.

(71)tPYEAUSTA suBMEDiALis Grote, Can. Ent. viii. p. 111. Canada
;

fBotis dissectalis Grote, Can. Ent. xii. p. 36. U.S.A.

„ pilalis Hulst, Tr. Am. Eut. Soc. xiii. p. 151.

(72)tPYEAUSTA TEiMAOULALis Grote, Can. Ent. x. p. 24. U.S.A.

(73) Pyeausta pe^petalis Led. Hor. Ent. Eoss. 1869, p. 90,
pi. 5. i:. 11. Armenia ; Centr. Asia.

(74) Pyeausta lutulentalis Led. Wien. Ent. Mon. 1858, p. 149,

f. 4. Syria.

(75)tPYEAUSTA AUKEA Butl. A. M. N. H. (4) xvi. p. 414 (1875).
Natal.

(76)tPyeausta flayicoloealis Grote, Can. Ent. x. p. 25. L^.S.A.

(77)tPYEAUSTA THALESALis Wlk. xviii. 599. Honduras.

(78)*Pyeausta illutalis Guen. Delt. & Pyr. p. 333. Brazil.



1899.] OF THE StrSrAMILY PYBAUSTIX.!. 259

(79) Pteausta exteicalis Guen. Delt. & Pyr. p. 338. Canada
;

fPionea dionalis Wlk. xviii. 758. U.8.A.
fSpilodes nisceecalis Wlk. xviii. 771.

Botys intricatalis Led. Wien. Ent. Mon. 1863, p. 373, pi. 10.

£.9.

t „ oppilalis Grote, Can. Ent. xii. p. 36.

(80)tPxKATrsTA belvalis Wlk. xviii. 757. U.S.A.
fBotis oscitalis Grote, Can. Ent. xii. p. 36.

„ gyralis Hulst, Tr. Am. Ent. Soc. xiii. p. 152.

(81)tPYRAUSTA SANGunraALis Warr. A. M. N. H. (6) ix. p. 294
(1892). Japan.

(82) Ptrattsta SALEifTiAXis Snell. Tijd. v. Ent. 1880, p. 207, &
1883, p]. 7. f. 1. Java; Celebes; Elores; Australia.

(83) Pyeattsta FUBifACALis Guen. Delt. & Pyr. p. 332. Australia.

(84)tPYEArsTA DAMOALis Wlk. xviii. 656. Japan ; China
;

\Botis scapulalis Wlk. xviii. 657. Himalayas ; Burma.
Hapalia dorsiviitata Moore, Lep. Atk. p. 223, pi. 7. f. 18.

(85) Pyrausta niebilalis Hiibn. 8amml. Eur. Schmett., Pyr.
f . 94. Europe ; W. Asia ; Himalayas ; Assam.

Pyralis silacealis Hiibn. Samiiil. Eur. Schmett., Pyr. f. 116.

„ (jlahralis Haw. Lep. Brit. p. 380.
Botys zealis Guen. Delt. & Pyr. p. 332.
Hapalia Jcasmirica Moore, Lep. Atk. p. 222, pi. 7. f. 28.

(86)tP^EAtiSTA iwDisTANS Moore, Lep. Atk. p. 223. Himalayas.
Botys callidoralis Oberth. Et. Ent. xv. p. 25, pi. iii. f. 30.

(87)tPYEAUSTA GEisEiETJSA Swinh. Trans. Ent. Soc. 1891, p. 153.

S. India.

(88)tPyeattsta occultilinea Wlk. xxvii. 168. N.E. India;

Borneo.
(89) Pyeattsta obttmeeatalis Led. Wien. Ent. Mon. 1863, p. 372,

pl. 9. f. 7. U.S.A.

(90) Pyeattsta eobtjsta Moore, Lep. Atk. p. 222, pl. 7. f. 27 ( $ ).

Sikhim.

(91) Pyeausta mtjstelinalis Pack. Ann. Lye. N.Y. x. p. 262.
fBotis catemdalis Grote, Can. Ent. is. p. 105. U.S.A.

„ monulalis Hulst, Tr. Am. Ent. Soc. xiii. p. 154.

(92) Pyeausta clatjditjsalis Wlk. xviii. 629. U.S.A.

(93) Pyeattsta singttlaeis Led. Wien. Ent. Mon. 1863, p. 376
pl. 12. f. 1. U.S.A.; Brazil.'

(94)tPYEATrsTA ETJBiDALis Dognin, Ann. Soc. Ent. Beige, xii

p. 249 (1897). (1898, Plate L. fig. 30 \) Ecuador!

^ Named egcarsialis in the Explanation of the Plate.

17*
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,

(95)tPYEAUSTA GLATJCESCENS, n. sp.

S . Head and thorax reddish brown suffused with grey; abdomen
ochreous tinged witb fuscous. Fore wing rufous suffused with

grey, especially on inner and apical areas ; the antemedial black

line very indistinct, strongly angled below the cell and with a

prominent spot on inner margin ; a prominent white, discoidal

spot ; an obliquely curved postmedial series of black points on a

broad band of grey suffusion. Hind wing white, with subterminal

black points on veins 2 to 6, some brown suffusion on termen from
apex to vein 2.

Hab. Ecuador. Exp. 34 mm.

(96) Pteausta illibalis Hiibn. Zutr. i. 19, 48. ff. 95, 96.

\Botys arsaltealis Wik. x\'ii. 564. Canada ; U.S.A.

t „ eiiphcesalis Wlk. xix. 1008.

fSebunfa guttulosa AVlk. xxvii. 78.

Scoparia fascudis Wlk. Trans. Ent. Soc. (3) i. p. 127.

Botys siibjectalls Led. Wien. Ent. Mon. 1863, p. 374, pi. 10.

f. 13.

„ magniferalis Wlk. Can. Nat. & Geol. vi. p. 41.

(97) Pteausta inconcinnalis Led. Wien. Ent. Mon. 1863, p. 372,
pi. 10. f. 2. U.S.A.

fBotis crocatalis Grote, Papilio, i. p. 167.

„ festalis, Hulst, Tr. Am. Ent. Soc. xiii. p. 153.

(98) PxRAUSTA FTJTiLALis Led. Wien. Ent. Mon. 1863, p. 372,
pi. 10. f. 1. [J.S.A.

fBotis erectalis Grrote, Can. Ent. viii. p. 99.

(99) Pyeausta fujiofeeaiiIS Hulst, Tr. Am. Ent. Soc. xiii.

p. 154. U.S.A.

(100) Ptraxjsta subsequaxis H.-S. Schmett. Eur. vi. p. 141,

f. 133. Armenia.

(101) Pyeausta asinalis Hiibn. Pyr. f. 185. • Europe.
Botys characteralis Frr. vi. p. 67, f. 521.

(102) Pteausta eeiopsalis Wlk. xix. 1006. Assam ; Borneo.
Glamonoe atrigenalis Warr. A. M. N. H. (6)xvii. p. 95 (1896).

(103)*Pteausta curvalis Leech, Ent. xxii. p. 68, pi. iii. f. 3.

Japan.

(104) Pteausta vitellixalis Koll. Hiig. Kash. iv. p. 492.

Himalayas ; Burma.
Botys extinctalis Led. Wien. Ent. Mon. 1863, p. 467, pi. ix.

f. 18.

(105)tPTEAUSTA ustalis Hmpsn. 111. Het. viii, p. 138, pi. 155.

f. 7. S. Lidia.

(106) Pteausta peofusaxis Warr. A. M. N. H. (6) xvii. p. 95.

N.E. India ; Ceylon ; Burma
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(107) PxEAtrsTA DirrusALis Guen. Delt. & Pyr. p. 340.

S. Europe ; Syria ; N.W. India.

Botys affusalis Guen. Delt. & Pyr. p. 340.

,, carnealis Dup. Lep. Pr. viii. p. 322, pi. 232. f. 4 {nee

Tr.).

„ tenidalis Mann. Wien. Ent. Mon. 1862, p. 387, pi. 3.

f. 5.

(108)tPxBAUSTA PHAKisALis VVlk. xviii. p. 726. Australia.

(109)*Pybausta maI/Edictalis, n. n.

Pyrausta fuscalis Warr. A. M. JS". H. (6) xviii. p. 217
(preocc). W. India.

(110)tPTB,AUSTA cooeumba Hmpsn. 111. Het. viii. p. 132, pi. 154.

f. 13. Assam ; S. India.

Ebulea anomalcdis Warr. A. M. N. H. (6) xviii. p. 110.

(lll)tPrEAiJSTA TiNCTALis Hmpsn. 111. Het. viii. p. 132, pi. 154.

f. 6. S. India.

(112)tPYBATJSTA puRPTJRASCEis-s Hmpsn. 111. Het. ix. p. 162,

pi. 172. f. 14. Ceylon.

(113)tPYEAiisTA BEKES-OTATA Swinli. A. M. N. H. (6) xiv. p. 142.

N.E. India.

(114)*PYEAtrsTA TEiPLAGALis Warr. A. M. N. H. (6) xviii.

p. 114 ( 2 ). Assam.

(115)tPYBATJSXA NiGRBSCENS Moore, Lep. Atk. p. 221. Sikhim.

(116)*PYEAtrsTA NiGEiTALis Hmpsn. Moths lud. iv. p. 434.

Bum a.

(117) PyEAUSTA LIUBOPXJIfCTALIS H.-S. iv. p. 115, f. 117.

S. Europe ; W. & C. Asia.

Herhula sarcUnialis Guen. Delt. & Pyr. p. 178, pi. 4. f. 5.

„ congeneralis Guen. Delt. & Pyr. p. 179.

Botys frustalis H.-S. N. Schmett. f. 144.

„ clissolutalis Stand. Hor. Ent. Ross. xv. p. 171 (A'^ar.).

(118) Pyeatista aeeealis Hiibn. Pyr. £. 44.

Europe ; W. & C. Asia.

Pyralis opacalis Hiibn. Pyr. ff. 169, 170.

Pyrausta suffusalis Tr. Schmett. Eur. vii. p. 68.

S'coinda ablutalis Ev. E. Y. & U. 461 (var.).

(119) Pyeausta subolivalis Pack. Ann. Lye. N. York, x.

p. 261.
"

U.S.A.

Botys unifasciaUs Pack. Ann. Lye. X. York, x. p. 261.

Botis hercynalis Grote, Bull. Buff. Soc. ii. p. 232.

,, obnigralis Hulst, Tr. Am. Ent. Soc. xiii. p. 153.

(120)tPxEAi7STA CANOTiNCTAi/is Hmpsn. Moths Ind. iv. p. 431.

N.W. Himalayas.
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(121) Pyeausta T0B.VALI3 MSschl. Wien. Ent. Moa. 1864, p. 198,

pi. 5. f. 16. Labrador.

fSco^yaria gelida McLachl. Journ. Linn. Soc. xiv. p. 115.

(122) PtKAUSTA MURiNALis P. R. p. 276, pi. 92. f. 3. Europe.

(123) Pyrausta austbiacalis H.-S. vi. p. 141, f. 142. Europe.

Scoinda donzdalis Guen. Belt. & Pyr. p. 392, pi. 6. £. 12.^^

Botys sororialis Heyd. Jahrb. Graub. 1860, & S. B. Z. 1862

(var.).

„ nitidalis, Heiuem. Schmott. Deutschl. p. 83 (var.).

(124) Pykatjsta uliginosalis Steph. Cat. 166. Europe.

Botj/s monticolalis Lab. Pyr. 26.

(125) PrRAUSTA ALPiNALis Schiff. Wien. Verz. p. 123. Europe.

(126)*PxBAUSTA DEViALis Feld. Eeis. Nov. pi. 135. f. 21. Bogota.

(127) Pyrausta rhododendralis Dup. Lep. Pr. viii. p. 363,

pi. 235. f. 5. Europe.

Tortrix sidphurana Hiibn. 162.

(128) Pyrausta fodinalis Led. Wieu. Eut. Mou. 1863, p. 369,

pi. 8. f. 9. tJ.S.A.

\Botis socialis Grote, Can. Ent. ix. 107.

C129) Pyrausxa semirubralis Pack. Ann. N. Y. Lye. x. (1873)

p. 263. U.S.A.

ri30) Pyrausta peebubralis Pack. Ann. N. Y. Lye. x. p. 265.
^

U.S.A.

(131)tPYRAUSTA POSTEUBRALIS, n. Sp.

Head and tborax bright yellow
;
palpi brownish, white at base

;

frons and shoulders piuk ; 'abdomen yellowish white. Pore wing

bright yellow ; a pink fascia below basal half of costa ; a pink

anteinedial line angled below cell, then obsolescent ; a large pink

discoidal spot extending to costa and connected at lower end with

the broad obUque pink postmedial baud, which is angled inwards

to costa on inner side and extends to apex on outer. Hind wing

yellowish white ; a subterminal fuscous baud from costa to vein 2,

towards which it becomes pinkish.

Hab. Mexico, Arizona (>Schaus). Exp. 24 mm.

(132)*Pyrausta perfultalis, n. sp.

5 . Bright fulvous
;
palpi white below ; abdomen with slight

fuscous segmental lines. Pore wing slightly irrorated with fuscous

;

an antemedial black line angled on median nervure, then incurved

;

a discocellular lunule ; the postmedial line excurved between veins

5 and 2, then retracted to angle of ceil and strongly excurved

a^ain. Hind wing with discoidal spot ; the postmedial line bent

outwards between veins 5 aud 2, then retracted to angle of cell
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and oblique to toriius ; both wings with terminal series of black
striae ; the cilia fuscous at base, whitish at tips.

Hob. Queensland, Dawson district {Barnard). Exp, 20 mm.
Type in Coll. Eothschild.

(133)tPxEAUSTA ACH^usALis Wlk. xix. 1007. Australia.

(134) PxBAUSTA PALcrsTEALis Hiibu. Pyr. ft'. 129, 130.

Noctua carneola Esper, pi. 69. f. 8. S.E. Europe.

(135)tPYBAUSTA MEiraiALis Wlk. xix. 1010. Japan ; China.

(136)tPxRATJSTA MACHCEEALis Wlk. xix. 1013. Eonuosa ; India;
Ceylon ; Burma ; Java ; Australia.

fScojmla damastesalis Wlk. xix. 1013 ; Hmpsn. 111. Het. ix.

pi. 173. tf. 1, 8.

Botys egenalis Led. Wien. Ent. Mon. 1863, p. 372, pi. 10.

f. 7.

t „ suavalis Wlk. xxxiv. 1448.

fAsopia rufipicta Butl. P. Z. S. 1880, p. 682.
\EbuLea Jimh'iata Moore, Lep. Ceyl. iii. p. 346.
Paliga rubicandalis, AVarr. A. M. N. H. (b) xvii. p. 96.

t „ fuscicostalis Swinh. A. M. N. H. (6) xiv. p. 146.

(137)tPYBAT:sTA CELATAi/is Wlk. xviii. 657. Eormosa ; Ceylon
;

Burma ; Malayan subregion.
Botys rhcecusalis Wlk. xix. 1000.

„ subcrocealis Snell. Tijd. v. Ent. 1880, p. 208.

(138) PxBATTSTA FEBEiFUSALis Hmpsn. 111. Het. ix. p. 164, pi. 172.
f. 13. Ceylon ; Burma.

(139) Pybausta bxtinctalis Christ. Bull. Mosc.ln. (1) p. 20.

Siberia; Burma.
(139 a) Pybausta hyalodiscalis Warr. A. M. N. H. (6) xvi, p. 471.

Assam,
(140)tPYBAUSTA LITHOSIALIS, n. Sp.

$ . Palpi orange, black at tips ; frons and antennse black,

vertex of head orange ; thorax grey, tegulae with black band,
shoulders and metathorax behind orange ; legs orange and fuscous

;

abdomen orange, with fuscous ventral spots. Eore wing grey ; an
orange fascia on costal area ; the basal half of costa black ; the
inner margin and termen orange. Hind wing orange; a large
apical patch, a wedge-shaped terminal patch on vein 2, and the
inner area blackish.

Hab. Natal, Northdeng. Ex2^. 24 mm.

(141) Pybausta btjbeitinctalis Warr. A. M. N. H. (6) xvi.

P- 471. Assam.
SyUythria metallica Warr. A. M. N. H. (6) xviii. p. 107.

(142) Pybausta cbuobalis Warr, A. M. N. R. (6) xvi. p. 471.

Assan:.
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(143) Pybausta caedinalis Gueu. Delt. & Pyr. p. 188, pi. 7. f. 6.

W. Indies ; Brazil.

Synchroniia coccinealis Wlk. xxxiv. 1292.

Botys carnifex Feld. Eeis. Nov. pi. 134. f. 36.

(144)*PyEAUSTA MUSTELALis Wlk. xix. 924. Borneo.

(145) Pyeausta phcenicealis Hiibn. Verz. p. 348. Nearctic,

Neotropical, Ethiopian, Oriental, & Australian regions.

fRhodaria Jler/ialis Wlk. xvii. 316.

t „ -panopealis Wlk. xvii. 318.

fBotys coecilialis Wlk. xviii. 581.

Ithodaria prohalis Wlk. xix. 923.

t „ ocellusalis Wlk. xix. 923.

t „ noraxalis Wlk. xix. 926.

t „ catenalis Wlk. xxxiv. 1282.

t „ juncturalis Wlk. xxxiv. 1283.

„ concatenaUs Wlk. xxxiv. 1284.

Myriostephes heliamma Meyr. Traus. Ent. Soc. 1885, p. 448.

(146) PxEAUSXA iNSiGNiTALis Guen. Delt. & Pyr. p. 173.

U.S.A. ; W. Indies : S. Amer.

fBotys eratalis Wlk. xviii. 578.

t „ onythesalis Wlk. xviii. 734.

fAsojpia largalis Wlk. xix. 938.

fScopula ordinatalis Wlk. xxxiv. 1465.

(147) Pi-RAUSTA Ti>fCTALis Led. Wien. Ent. Mon. 1863, p. 371,

pi. 9. f. 5. Brazil.

(148)tPTEAUSTA ACEiONALis Wlk. xix. 925. U.S.A.

fBhodaria aciiphisalis Wlk. xix. 926.

Botys procemUs Led. Wien. Eat. Mon. 1863, p. 367.

„ harusjnca Grote & Kob. Tr. Am. Ent. Soc. i. p. 19,

pi. 2. f. 14.

t Pyrausta sumptuosalis Wlk. xxxiv. 1281.

•fBotys rufifimhrialis Grote, Can. Ent. xiii. p. 34.

(149)tPTEAUSTA PYEOCAUSTA, n. Sp.

Head, thorax, and abdomen fulvous brown ; palpi white at base.

Fore wing yellow, suffused with fulvous brown; an antemedial

sinuous black line bent outwards below the cell ; a point in cell

and pair of discoidal points ; the postuiedial line excurved and
minutely dentate between veins 5 and 2, below which it is angled

inwards ; a subtermiual obhque diffused line and terminal series

of points. Hind wing orange-yellow, with postmedial black line

oblique from costa to vein 2, where it is angled ; a terminal fuscous

band narrowing from costa to a point near tornus ; a terminal

series of black points.

Ah. 1. Fore wing with the oblique subtermiual band much more
promiuent, defined on inner side by clear yeUovv and on outer side
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diffused nearly to termea ; hind wing vvitli the costal and inner

areas fuscous.

Hab. Brazil: Sao Paulo, Parana {Jones). Exp. 20 mm.

(150) Pybatjsta efbeioalis Hiibn. Pyr. f. 106. U.S.A.
Botys similalis Led. Wien. Ent. Mou. vii. p. 367-

fRhodaria nescalis Wlk. xvii. p. 315.
Botis californicalis Pack. Ann. N. Y. Lye. 1873, p. 260.

(151)tPYBAUSTA iLiTHcrciALis Wlk. xvii. 324. S. America.

(152)*Pyeausta peoghytalis Druce, Biol. Centr.-Am., Het. ii.

p. 208, pi. 60. f. 2i. Guatemala.

(153) Pyeausta chilialis Feld.-Eeis. Nov. pi. 134. f. 30. Chili.

(154)tPYEAUSTA PLTEPUEAEiA Butl. Trans. Ent. Soc. 1883, p. 52.

Chili.

(155) Pyeausta boeealis Pack. Labr. xi. p. 50. Canada ; U.S.A.
fBoti/s matronalis Grrote, Bull. Buff. Soc. N. Sci. ii. p. 231.

(156)tPTEAUSTA suBMAEGiiTALis Wlk. xxxiv. 1288.

Hab. Unknown.

(157) Pyeausta subsequalis Guen. Belt. & Pyr. p. 177, pi. 8. f. 3.

Herhula insequalis Guen. Delt. & Pyr. p. 447. U.S.A.
'fisopteryx madetisaUs Wlk. xix. 946.

fMerbula repletalis Wlk. xxxiv. 1285.

t „ efficitalis Wlk. xxxiv. 1287.

(158) Pyeausta ofpumalis Hulst, Tr. Am. Ent. Soc. xiii. p. 150,

U.S.A.
(159)tPYEAUSTA coMMixTALis Wlk. xxxiv. 1459.

'fCrambus indotatellus Wlk. xxxv. 1752. U.S.A. ; Finland.
' Botys septentrionalis Teugstr. Cat. p. 358.

Eurycreon cereralis Zell. Verh. z.-b. Ver. Wien, 1872, p. 517.

(160) Pyeausta maijualis Hiibn. Pyr. ff. 195-197. S. Europe;
W. Asia; Siberia.

„ „ var.furvcdis Ev. Bull. Mosc. 1842, p. 561.

(161) Pyeausta cespitalis Schiff. Wien. Verz. p. 123.

Paltearctic region ; N. India ; Burma.
Tortrix zonana Schiiff. Icones, pi. 262. ff. 4, 5.

Tinea vestianella Clerck, Icones, pi. ii. f. 11.

Pyralis sordidalis Hiibn. Pyr. pi. 7. £. 40.

Pyrausta intermedialis Dup. Lep. Fr. p. 350, pi. 234. ff. 1, 2.

Botys despicata Scop. Eat. Carn. no. 579.

fHerbula 2Jicarialis Wlk. xxxiv. 1287.

Botys tendinosalis Brem. Lep. Ost-Sib. p. 99, pi. 8. f. 10.

(162) Pyeausta geneeosa Grote & Eob. Tr. Am. Ent. Soc, i

p. 20, pi. 2. f. 10. U.S.A.
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(163)tPYRArsTA FLAVOFASCiALis Gpote, Bull. U.S. Geol. Surv. vi.

p. 577. U.S.A.

(164) PxEArsTA iDESSA Diuce, Biol. Centr.-Am,, Het. ii. p. 206,

pi. GO. f. 20. Guatemala.

(16o)tPxEArsTA BTJBBiTEifA 'Wan'. A. M. IS". H. (6) ix. p. 176

(1892.). Madagascar.

(166) PiEAUSTA SANGriNALis Linn. Syst. Nat. xii. no. 339.

Europe; W.Asia; Siberia; jS'.W. Himalayas.

Ehodaria hamatcdis Hiibn. Pyr. f. 178 (var.).

„ aurwalis Zell. Isis, 1847, p. 645 (var.).

„ virijinalis Dup. Lep. Fr. viii. p. 2l6, pi. 224. f. 3.

Ebulea simflicealis Brem. Lep. Ost-Sib. p. 71, pi. 6, f. 13.

(167) Ptbausta titho'Ialis Zell. Yerb. z.-b. Yer. Wien, 1872,

p. 504, pi. 3. f. 15, Siberia.

Botys dotataUs Cbrist. Bull. Mosc. Ivi. (1) p. 12.

(168) PxBAtJSTA pellicalis Stgr. Hor. Ent. Boss. vii. p. 189.

Spain.

(169) PxBArsTA CASTALis Tr. Schm. Eur. vii. p. 164. S. Europe.

(170) PxEAUSTA LATiCLAViA Grote & Eob. Tr. Am. Ent. Soc. i.

p. 17, pi. 2. f. 12. 1T.S.A.

Botiseinerosa Grote & Eob. Tr. Am. Ent. Soc. i. p. 17, pi. 2.

f. 13 (var.).

(171) Ptbausta txbalis Gueu. Delt. &Pyr. p. 169. U.S.A,

t „ erosneaJis Wlk. xvii. 311.

Botis diffissa Grote & Eob. Tr. Am. Ent. Soc. i. p. 19.

„ hellidalis Hulst, Tr. Am. Ent. Soc. xiii. p. 149.

(172)*Ptbaubta salvia Druce, Biol. Centr.-Am., Het. ii. p. 207,

pi. 60. f. 22. Mijxico.

(173)tPyBAUSTA siGNATALis Wllv. sxxiv. 1282. U.S.A.

Botis virulmta Grote & Eob. Tr. Am. Ent. Soc. i. p. 17.

(174) PvBArsTA TOGALis Led. T\'ien. Ent. Mon. 1863, p. 371,

pi. 8. f. 18. Cuba : Ecuador.

(l7o)tPTBArsTA AGATHALis Wlk. xvii. 318. Venezuela.

(176)tPiBAUSTA voLVPiALis Giote, Bull. L".S. Geol. Surv. iii,

p. 799. U.S.A.

(177)tPYBArsTA AJs'GUSTALis Grotc, Bull. L'.S. Geol. Sun". \\,

p. 273. U.S.A.

(178)*PTBArsTA BOSA Druce, Biol. Centr.-Ain., Het. ii. p. 206,

pi. 60. f. 19. Mexico.

(179)tP5:BArsTA suBKiCALis Warr. A. M. N. H. (6) ii. p. 177

(1892). U.S.A.

(180)tPiBAUSTA ATBOPUEPUBAUS Grote, Can. Ent. x. U.S.A.
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(181)tPrEAUSTA LBXHALis Grote, Can. Eat. xiii. p, 33. U.S.A.

(182)tPYKAtrsTAS-iCALis Grote, Bull. U.S. Geol. Sury. iv. U.S.A.
p. 671.

Botis uxorculalis Hulst, Tr. Am. Ent. Soc. xiii. p. 153.

(183)tPs-BAUSTA cocciifEA Warr. A. M. N. H. (6) ix. p. 176
(1892). U.S.A.

(184) Pyrausta porphyralis Schiff. S. U. p. 317. S. Europe.
Pyralis coccinalis Hiibn. Pyr. f. 37.

Pyrausta chionealis Gaen. Delt. & Pyr. p. 164, pi. 3. f. 4.

(185;tPYRAUSTA ORPHiSALis Wlk. xvii. 310. U.S.A.

(186)*Pybausta rakalis Eeld. Eeis. Nov. pi. 136. f. 6. Bogota.

(187) Pyrausta paloatalis Guen. Delt. & P3^r. p. 167.

S. Europe.
„ phcenicealis F. E. p. 278, pi. 93. f. 2 (preocc).

(188)*Pybausta bhealis Druce, Biol. Centr.-Ain., Hat. ii. p. 207,
pi. 60. L 23. Guatemala.

(189) Pyrausta purpuralis Linn. Syst. Nat. ed. xii. i. p. 883.
Botys injlammata Scop. Eat. Carn. 564. Europe.
Pyralis jjunicealis Hiibn. Pyr. £. 34.

„ osin/iaZts Hiibn. Pyr. f. 113.

„ moestalis Dup. Lep. Er. viii. p. 226, pi. 224.

„ chermesinalis Guen. Delt. & Pyr. p. 167 (var.).

(190) Pyrausta aurata Scop. Ent. Carn. no. 565. Europe
;

Syria ; Persia ; Afghanistan.
Pyralis punicealis SchifF. W. V. p. 317.

,, porphyralis Hiibu. Pyr. f. 36.

(191)tPYRAUSTA teizonalis, n. sp.

6 . Head, thorax, and abdomen black, mixed with ochi-eous
scales

;
pectus and ventral surface of abdomen oehreous. Eore

wing blackish tinged with red; a diffused orange antemedial baud

;

a spot in end of cell ; a broad diffused orange postmedial l)and
crossed below costa by the dark postmedial line, which is excurved
between veins 6 and 2 ; an ill-dehned subterminal orange band and
spot above tornus. Hind wing black, with orange subbasal patch
below the cell; orange medial and subterminal bands not reaching
costa, the former angled at middle, the latter expanding into a
patch below costa aud obsolescent towards tornus. Underside of
fore wing black, with the orange markings much more sharply
defined.

$ . Fore wing suffused m ith rufous, the orange and black
markings all blurred and ill-defined.

Hah. Mexico : Cordoba, Orizaba {Schaws). Exp. 16 mm. Type
6 in Coll. Schaus.
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(192)tPYEAUSTA PH^OPHCENICA, n. Sp.

d . Head, thorax, and abdomen black, mixed with ochreous and
dark purple-red scales ; abdomen suffused with red on dorsum and
with pale segmental lines. Fore \\iag dark purple-red, irrorated

with yellow and greyish scales ; indistinct waved subbasal and
antemedial yellow lines ; a yellow spot in end o£ cell ; a sinuous

postmedial line strongly excurved between veins 5 and 2 ; a

subterminal line represented by marks below apex and above tornus.

Hind wing black-brown, with yellow spot below middle of cell ; a

postmedial baud between veins 5 and 2 ; subtermiual spots below

veins 6 and 2, and a spot on inner margin above tornus. Under-
side with much moi'e developed greyish-yellow markings.

Mab. Brazil, Castro Parana (Jones), Exp. 14 mm.

(193)*Pykatjsta latinigkalis, n. sp.

2 . Head and thorax black ; palpi orange below ; vertex of head

with some orange scales ; legs orange, fore legs with black on

femora and tibia3 ; abdomen orange, with slight lateral segmental

black marks and some black on terminal segment. Fore wing

black, w ith orange antemedial band expanding at middle ; a spot

in end of cell ; the postmedial line excurved between veins 5 and 2,

then retracted to angle of cell, detined by an orange band from

costa to vein 5, a line from vein 5 to 3, and an orange patch below

cell ; cilia orange at apex and tornus. Hiud wing orange ; an

oblique antemedial black line ; the postmedial line bent outwards

between veins 5 and 2, then obhq[ue to tornus ; the terminal area

black with sinuous inner edge, wide at costa and narrowing to

tornus.

Hab. Niger, Warri {Eoili). Exp. 20 mm. Type in Coll.

Eothschild.

(194) Pyeausta niepoldalis Led. Wien. Ent. Mon. 1868, p. 46,

pi. 8. f. 6. Silesia.

(195) Pyeatjsta teimaculalis Stgr. S. E. Z. 1867, p. 109.

Greece ; Armenia.

(19oa)tPYRAUSTA teteaplagalis, n. sp. (1898, Plate L. fig. 25.)

6 . Head orange, antennae and tufts above eyes blackish ; thorax

orauge, with two black sti-ipes ; abdomen orange, with dorsal series

of blackish marks. Fore wing black, with orange subbasal band ;

a medial triangular spot on costa ; a round patch on inner area just

beyond middle ; an elliptical subterminal patch extending from
costa to vein 2. Hiud wing black, the basal area orange ; a broad

postmedial band narrowing somewhat on inner area.

Uab. Mashonaland, Salisbury {Marshall). Exp. 16 mm.

(196) Pyeausta siKKiMA Moore, Lep. Atk. p. 207.

Himalayas ; Andamans.

t „ tnaculuta Butl. HI. Hat. vii. p. 93, pi. 134. f. 16.
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(197)*PTBAtrsTA AUBANTiFASCiALis Hinpsn. Moths Itid. iv. p. 429.

Burma.
(198)tPYRAUSTA CHRYSiTis Butl. Trans. Ent. Soc. 1881, p. 584.

Japan,

(199)tP¥RArrsTA ukipujtctata Butl. Trans. Ent. Soc. 1881, p. 584.

Japan.

(200)tPTEATJSTA limbata Butl. 111. Het. iii. p. 73, pi. 58. f. 13.

Japan.

(201) Pyeausta silhetalis Giien. Delt. &Pyr. p. 166. C. Asia ;

Himalayas ; Assam.
Botys pangialis Peld. Eeis. Nov. pi. 134. f. 25.

Pyrausta cuprealis Moore, A. M. N. H. (5) i. p. 235 (1878)

;

and 2nd Tarkand Mission, pi. i. f. 26.

(202) Pyeausta obfuscata Scop. Ent. Cam. p. 232. S. Europe.

„ pyrjm (Palis Dnp. Lep. Pr. viii. p. 225, pi. 224.

f. 7.
_

„ fvcatalis Tr. Schmett. Eur. x. 3, p. 3G.

,, atrosanguinalis Ev. P. & U. p. 471.

(203) Pyeausta acontialis Stgr. S. E. Z. 1859, p. 221.

S. Europe ; Armenia.

„ ,, var. senicalis Stgr. S. E. Z. 1859,

p. 221.

(204)tPYEAUSTA NiVEiciLiALis Grote, Bull. Buff. Soc. ii. p. 232.

U.S.A.

(205) Pyeausta peeegeinaxis Ev. Bull. Mosc. 1852, p. 164.

Botys limkalis Christ. Bull. Mosc. Ivi. (1) p. 14. Siberia.

(206)tPYRAUSTA MAEGiNALis Wlk. xxxiv. 1459. U.S.A.
fBotis stenopteralis Grote, Can. Ent. x. p. 26.

(207) Pyeausta fascialis Hiibn. Pyr. f. 31. S. Europe ; W. Asia.

(208) Pyeausta kigeata Scop. Ent. Carn. 580. Europe.
Pyralis anguinalis Hiibn. P}^'. f. 32.

„ fascialis Sclir. Paun. Boic. p. 65.

Type. (209) Pyeausta cingulata Linn. Syst. Nat. x. p. 259. Europe.
Botys cethiojjaia Scop. Ent. Carn. 581.
EnnycMa fascialis Dup. Lep. Pr. viii. p. 247, pi. 226. f. 3.

(210) Pyeausta albofascialis Tr. Schmett. Eur. vii. p. 196.

S. Europe.
EnnycMa minutalis Speyer, S. E. Z. 1868, p. 111.

(211)tPrEAUSTA AEABiCA Butl. P. Z. S. 1884, p. 500. Arabia.

(212)tPYRAUSTA coMMOETALis Grote, Can. Ent. xiii. p. 233.

U.S.A.
(213)tPYRAUSTA TEESicoLoE Warr. A. M. N. H. (6) ix. p. 175

(1892). U.S.A.
(214) Pyeausta nigealis Pabr. Ent. Syst. p. 421. Europe,
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(215) Pyeausta nyctemebalis Hiibn. Pyr. f. 148. Europe.

Hercyna intricalis Ev. Bull. Mosc. 1854, ii. p. 193.

(216) Pyeausta unimactjla Grote & Eob. Tr. Am. Ent. Soc. i.

p. 14, pi. 2. f. 8. U.S.A.

(217)tPYEATJSTA asteifeea Butl. 111. Her. iii. p. 73, pi. 58. f. 14.

Japan

(218)tPYEAUSTA ASSiMiLis Butl. 111. Het. iii. p. 73, pi. 58. f. 12.

Japan.

(219)tPYEAUSTA GLOMERALIS Wlk. xvii. 330. U.S.A.

(220) Pyeausta octomaculata Linn. Mant. 540. Europe

;

Phalama atralis Fabr. Enr. Syst. 422. W. Aaia.

Pyralis guttulaUs Scliiff. "Wien. Verz. p. 124.

Noctua tnc/utta Esp. iv. p. 84, pi. 1(33. f. 4.

Auciorum.

Botys perpencUculalis Dup. Lep. Er. viii. p. 324, pi. 232. f. 5.

S. France.

„ appositalis Led. "Wien. Ent. Mon. 1858, p. 148, pi. 7.

Syria.

„ cnidalis Led. Wien. Ent. Mon. 1863, p. 372, pi. 10. f._5.

Syria.

,, saxatilis Stand., Meyr. Trans. Ent. Soc. 1890, p. 450.

Europe.

„ Jtmbriatalis Dup. Lep. Fr. viii. p. 352, pi. 234. f. 3.

S.E. Europe ; Armenia.

„ designatalls Chr., Eom. Mem. iii. p. 28, pi. ii. f. 3.

"W. Asia.

„ amasialis Staud. W. Asia.

= 1rhuiHs \ar. ponHca Eom. Mem. ii. p. 146, pi. 7. f. 12.

„ vastalis Chr., Eom. Mem. iii. p. 33, pi. ii. f. 5. W. Asiii.

concoloraNs Led. Wien. Ent. Mon. Ib57, p. 100. Syria.

Eurycreon scalaralis Chr. Hor. Ent. Eoss. xii. p. 275, pi. 7. f. 46.

W. Asia.

Bofys consortalis H.-S. vi. p. 142, ff. 130, 131. Spain.

Pyralis scittalis Hiibn. Pyr. f. 156. S. Europe.

Botys viitalis Lah. Nouv. Mem. Soc. Helv. Sci. Nat. p. 33.

Switzerland.

„ decejJtalis Lah. Nouv. Mem. Soc. Helv. Sci. Nat. p. 37.

Switzerland.

„ aMwZisPeyerimh. Pet. Nouv. 1872, p. 252. ? Alsace.

„ patijjeralis Staud. Hor. Ent. Eoss. xv. p. 173. Armenia.

„ retoivslyi Moschl. S. E. Z. xUx. p. 128. Crimea.

„ (/utturalis Staud. Hor. Ent. Eoss. xv. p. 175. Magnesia.

„ 'dorcalis Eom. Mem. v. p. 230, pi. xi. f. 7. Teneriffe.

Pyrausta dorsiimncUdis Eebel, Ann. Hofmus. Wien, vii. p. 245.

Canaries.
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Botys maderensis Bath. Baker, Trans. Eat. Soc. 1 894, p. 584-.

Madeira.
„ atlanticum Beth. Baker, Trans. Ent. Soc. 1894, p. 584.

Madeira.
„ murcicdii Eag. Bull. Soc. Eiit. Fr. 1895, p. xxiii. Spain.

Pyrausta cuprhialis Eag. Bull. Soc. Ent. Fr. 1895, p. xcvii.

Syria.
Botys sedahovialis Ev. Bull. Mosc. 1852, p. 165. E. Siberia.
Eurycreon eversmanni Stgr. Deutsch. Ent. Zeit., Lep. v. pi. iii.

f. 21, & vi. p. 80. Central Asia.
Botys tesserulalis Christ. Hor. Ent. Ross. x. p. 44. N. Persia.

Jibulalis Christ. Bull. Mosc. Ivi. (1) p. 9. Amur.
solemnalis Christ. Bull. Mosc. Ivi. (1) p. 10. Amur.
puUatalis Christ. Bull. Mosc. Ivi. (1) p. 12. Amur.
clausalis Christ. Bull. Mosc. Ivi. (1) p. 18. Amur.
aurithoracalis Chr., Eom. Mem. ii. p. 145, pi. vii. f. 11.

Achal Tekke.
Hercyna nanalis Christ. Hor. Ent, Eoss. xxii. p. 310. C. Asia.
Botys rjrceseri Stand. Deutsch. Ent. Zeit., Lep. v. p. 384, pi. iii.

"
f- 24. Siberia'.

Herpetogramma expictalis Christ. Bull. Mosc. ivi. (1) p. 36.

Am iir.

Botys ochreocapitalis'R^g. Awn. Soc. Ent. Fr. 1894, p. 165. Amur.
„ caliginosalis Eag. Ann. Soc. Ent. Fr. 1 894, p. 166. Amur,

Samea geographicalis Gruen. Delt. & Pyr. p. 197. E. Indies.

„ continentalis Guen. Delt. & Pyr. p. 197. E. Indies.
Botys lineolalis Motsch. Bull. Soc. Nat. Mosc. xxxix. i. p. 198.

Japan.
Pyrausta thibetalis Oberth. Et, Ent, xi, p. 35, pi. ii. f. 6. Tibet.

„ bieti Oberth, Et, Ent, xi. p. 35, pi. ii. f. 10. Tibet.'
Ennychia mcenialis Oberth. Et. Ent. xix. p, 37, pi, vi, f, 55,

Tibet,
Botijs velatalis Snell, Midd.-Sum, iv, (1) 8, p, 63, Sumatra,

„ omieronalis Snell. Midd.-Sum. iv, (1) 8, p. 63. Sumatra.
„ amboinalis Pag. J.B. Nass. Ver. xxvii. p. 268, pi. vi. f. 2.

Amboina.
„ quinquemaculalis Pag. J.B. Nass. Ver. xxxviii. p. 54. Nias.
„ murinalis Pag. J.B. Nass. Ver. xxxviii. p. 55. Nias.

„ jiavoviolalis Pag. J.B. Nass. Ver. xxxviii. p. 56. Nias.
„ catasemalis Eober, Tijd. Ent. xxxiv, p, 333, & xxxv, pi. 6,

f- 8- Ke I.

„ ictericalis Snell, Tijd, v. Ent, xxxviii. p, 119, Java,

„ fuscocilialis Snell. Tijd. v, Ent, xxxviii, p, 122, Java,

„ fuseinervalis Snell, Tijd. v, Ent. xxxviii. p. 123. Java.
„ epitrota Meyr, Trans. Ent, Soc, 1887, p, 231, Australia.

Pyrausta straminea Lucas, P. Linn. Soc. N. S. W. (2) vii. p, 263.

Queensland.
„ violacea Lucas, P. Linn. Soc. N. S. W. (2) vii. p. 263.

Queensland.
„ nerialis Boisd. Faun. Mad. p. 119. Mauritius.
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Pyrimsta minutaUs Mab. Ann. Soc. Ent. Fr. (5) ix. p. 330.

Madagascar.

„ monotretalis Mab. Ann. Soc. Ent. Fr. (5) ix. p. 339.

Madagascar.

„ acosmialis Mab. Bull. Soc. Pbiloni. (7) iii. p. 144.

Madagascar.
Botys bifeiustralis Mab. C.E. Ent. Beige, xxiii. p. xxv.

Madagascar.

„ stmopalis Mab. C.E. Ent. Beige, xxiii. p. xxv.

Madagascar.

,, vinilialis Mab. C.K. Ent. Beige, xxiii. p. xxv. Madagascar.

„ chnjsotalis Mab. C.E. Ent. Beige, xxiii. p. cviii.

Madagascar.

„ prasinalis Saalm. Ber. Senck. Ges. 1879-80, p. 301.

Madagascar.

„ distinctalis Saalm. Ber. Senck. Ges. 1879-80, p. 302.

Madagascar.

„ ferruginalis Saalm. Ber. Senck. Ges. 1879-80, p. 302.

Madagascar.

„ carnosalis Saalm. Ber. Senck. Ges. 1879-80, p. 302.

Madagascar.

„ gravitaJis Saalm. Ber, Senck. Ges. 1879-80, p. 303.

Madagascar.

„ ochracecilis Saalm. Ber. Senck. Ges. 1879-80, p. 303.

Madagascar.

„ posticaUs Saalm. Ber. Senck. Ges. 1879-80, p. 304.

Madagascar.

„ holoxanihalis Mab. C.E. Ent. Beige, xxv. p. Ixii.

Madagascar.

„ adsocial'is Zell. Lep. Caffr. p. 41. S. Africa.

Rhodana cinnamomealis Wlgrn. W. E. M. 1860, p. 175.

S. Africa.

Botys lacunalis Zell. Lep. Caffr. p. 42. S. Africa.

„ approA-imalis Guen. Delt. & Pyr. p. 360. W. Africa.

J, interficalis Wlk. Tr. X. H. Soc. Glasg. i. p. 370. Congo.

„ ahumlis Plotz, S. E. Z. xli. p. 304. W. Africa.

„ mmujalis Plotz, S. E. Z. xli. p. 304. W. Africa.

„ hutleri Dewitz, Verb. L.-C. Ac. xlii. p. 87, pi. iii. f. 13.

Guinea.

„ sordidalis Dewit?., Verb. L.-C. Ac. xlii. p. 88, pi. iii. f. 1],

Lagos.

„ /wnmriaZts Dewitz, Verb. L.-C. Ac. xlii. p. 88, pi. iii. f. 19.

Guinea.

„ trigonalis Mab. Ann. Soc. Ent. Fr. (6) x. p. 51. W. Africa.

Prorasea lepidalis Hulst, Tr. Am. Ent. Soc. xiii. p. 146. U.S.A.
Eurycreon aureolalis Hulst. Tr. Am. Ent. Soc. xiii. p. 156.

U.S.A.
Botys venalalis Hulst, Tr. Am. Ent. Soc. xiii. p. 151. U.S.A.

„' ;f<6eo«Zf(7w Hulst, Tr. Am. Ent. Soc. xiii. p. 1.52. LT.S.A.

„ succandidalis Hulst, Tr. Am. Ent. Soc. xiii. p. 153. U.S.A.
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Botys thallophilalis Hulst, Tr. Am. Ent. Soc. xiii. p. 154.

F.S.A.
„ oblectahs Hulst, Tr. Am. Ent. Soc. xiii. p. 154. U.S.A.
„ abdominalis Zell. Yerh. z.-b. Wien, xxii. p. 515. U.S.A.
„ pmitalis G-ro'e, Can. Eat. Tm. p. 98. U.S.A.
„ torulis G-rote, Bull. U. S. Geol. Surv. vi. pp. 167, 178.

U.S.A.
„ radiosalls Mdschl. S. E. Z. xliv. p. 123. Labrador.
„ inornatalis Fern. Can. Ent. xvii. p. 57. Florida.

Orohena castanealis Hulst, Tr. Am. Ent. Soc. xiii. p. 157.

U.S.A.
Botys roseipenaalis Hulst, Tr. Am. Ent. Soc. xiii. p. 148.

U.S.A.
nexalis Hulst, Tr. Am. Eut. Soc. xiii. p. 150. U.S.A.
gracilalis Hulst, Tr. Am. Ent. Soc. xiii. p. 151. U.S.A.
hcedulalis Hulst, Tr. Am. Ent. Soc. xiii. p, 152. U.S.A.
octosigyuilis Hulst, Tr. Am. Ent. Soc. xiii. p. 153. U.S.A.
scurralis Hulst, Tr. Am. Ent. Soc. xiii. p. 155. U.S.A.
nelumbialis Smith, Ent. Am. vi. p. 88. U.S.A.
magdalena Eern. Can. Ent. xxiv. p. 122. Florida.
nigralis Fern. Can. Ent. xxiv. p. 178. Florida.
polyyamalis Snell. Tijd. v. Ent. 1875, p. 195, pi. ii. ff. 5, 6.

Jamaica.
Eurycreon collmidalis Moschl. Abh. Senck. Ges. xvi. p. 290.

Porto Eico.
Botys insularis Grote & Eob. Trans. Am. Ent. Soc. i. p. 24

pl. 2. f. 24. Cuba.
„ acutanyulalis SneU. Tijd. v. Ent. xviii. p. 200, pl. xi. f. 11.

W. Indies.

„ daudialis Snell. Tijd. v. Ent. xviii. p. 204, pl. xi. f. 14.

W. Indies.

„ samealis Snell. Tijd. v. Ent. xviii. p. 205, pl. xi. f. 15.

W. Indies.

„ variegalis Snell. Tijd. v. Ent. xviii. p. 207, pl. xii. ff. 1, 2.

W. Indies.

„ aulicalis Moschl, Abh. Senck. Ges. xiv. p. 75. Jamaica.
„ vilUcalis Moschl. Abh. Senck. G-es. xiv. p. 76. Jamaica.
„ mxi.tronulalis Moschl. Abh. Senck. Ges. xiv. p. 76.

.Jamaica.

„ merojnalis Moschl. Abh. Senck. Ges. xiv. p. 77. Jamaica.

„ janiralis Moschl. Abh. Senck. G-es. xiv. p. 78. Jamaica.

„ occidentalis Snell. Tijd. v. Ent. xxx. p. 57, pl. 5. if. 2, 2a.

Curacoa.

„ citrinalis, Moschl. Abh. Senck. Ges. xvi. p. 282. P. Eieo.

„ oculatalis, Moschl. Abh. Senck. G-es. xvi. p. 282. P. Eico.

„ joertentalis, Moschl. Abh. Senck. Ges. xvi. p. 284, f. 7.

P. Eico-

„ alhifrontalis Moschl. Abh. Senck. Ges. xvi. p. 284. P. Eicr-

„ pnncipaloides Moschl. Abh. Senck. Ges. xvi. p. 285.

P. Eico.
Pkoc. Zool. Soc—1899, jS'o. XVIII. 18
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Botys placendalis Mosclil. Abb. Senck, Ges. xvi. p. 285. P, Eico.

„ visendalis Moscbl. Abb. Seuck. Ges. xvi. p. 285. P. Rico,

„ intricaialis Moscbl. Abb. Seuck. Ges. xvi. p. 286. P. Eico.

„ evincalis Moscbl. Abb. Senck. Ges. xvi. p. 287. P. Eico.

„ concinnalis Moscbl. Abb. Senck. Ges. xvi. p. 287. P. Eico.

„ fortificalis Moscbl. Abb. Seuck. Ges. xvi. p. 288. P. Eico.

„ secernalis Moscbl. Abb. Senck. Ges. xvi. p. 288. P. Eico.

„ fiammeolalis Moscbl. Abb. Senck. Ges. xvi. p. 289.

P. Eico.

„ pantoppidani Hedeinann, Stettin. Ent. Zeit. Iv. p. 284.

St. Croix.

„ favaginalis Hedemann, Stettin. Ent. Zeit. Iv. p. 285.

St. Croix.

Syllythria conradti Druce, Biol. Centr.-Aiu., Het. ii. p. 207,

pL 60. f. 21. Guatemala.

Botyslautalis Led. Wien. Ent. Mon. 1863, p. 370, pi. 8. f. 13.

Colombia.

„ eoidcdis Eeld. Eeis. Xov. pi. 135. f. 14. Bogota.

„ vkariidis Snell. Tijd. v. Ent. xviii. p. 194, pi. xi. f. 4.

Bogota.

„ communalis Snell. Tijd. v. Ent. xviii. p. 196, pi. xi. f. 7.

Bogota.

Eurycreon ornamentalis Moscbl. Verb. z.-b. Wien, xxxi. p. 418,

pi. xviii. f. 28. Surinam.

Botys gluiaUs Moscbl. Verb. z.-b. AVien, xxxi. p. 420, pi. xviii.

f. 31. Surinam.

patronalis Moscbl. Verb. z.-b. Wien, xxxi. p. 421, pi. xviii.

f. 31. Surinam.

luciferalis Moscbl. Verb. z.-b. Wien, xxxi. p. 422, pi. x%'iii.

f. 32. Surinam.

delavalis Moscbl. Verb. z.-b. Wien, xxxi. p. 422, pi. xviii.

f. 33. Suriuam.

perdudalis Moscbl. Verb. z.-b. Wien, xxxi. p. 422.

Suriuam.

dolosulis Moscbl. Verb. z.-b. Wien, xxxi. p. 423.

Surinam.

metricaUs Moscbl. Verb. z.-b. Wien, xxxi. p. 423,

Surinam.

fiexalis Moscbl. Verb. z.-b. Wien, xxxi. p. 424. Surinam,

<f.rrzco?aZy> Moscbl. Verb, z.-b. Wien, xxxi. p. 424.

Surinam.

„ tenuialis Moscbl. Verb. z.-b. Wien, xxxi. p. 425, pi. xviii.

f. 34. Surinam.

Fhalcena surinamensis Sepp, Surinam, ii. 137, pi. 65. Surinam,

„ sti(jmatalis Sepp, Surinam, ii, 257, pi. 107. Surinam.

„ jatrophcdis Sepp, Surinam, ii. 131, pi. 62. Surinam.

Botys suavidcdis Berg, S. E. Z. xxxvii. p. 345. Brazil.

„ peilulis Maasen, Stubel's Reise, p, 1 69, f . 23, Ecuador.
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Genus 150. Sceliodes.

Seeliodes Guen. Delt. & Pyr. p. 400 (1856).

Daraha Wlk. xvii. 385 (1859).

Eretria Snell. Tijd. v. Ent. 1880, p. 206.

Palpi porrect, straight, about two and a half times lengtb of head,

the 2nd joint fringed with long hair below, the 3rd naked;
maxillary palpi filiform ; frons with large conical prominence

;

antennae ciliated. Fore wing long and narrow, the apex some-
what produced and acute; veins 3, 4, 5 separate; 7 straight and
well separated from 8, 9. Hind wing with the apex produced

;

veins 3, 4, 5 separate ; 6, 7 from upper angle, 7 anastomosing
with 8.

Fig. 150.

Sceliodes cordcdis, (^ . \.

Type. (1) Sceliodes coedalis Doubl. in DiefE. Celebes ; Australia

;

N. Zeal. i. 288. N. Zealand.

„ mucidalis Guen. Delt. & Pyr. p. 400,

fDaraha extensalis Wlk. xxxiv. 1311.

Eretria ohsistalis Snell. Tijd. v. Ent. 1880, p. 206, & 1883, pi. 6.

f. 12.

(2)tScELiODES LAiSALis Wlk. xvii. 382.

fDaraha idmonealis Wlk. xvii. 385.

Arabia; S. Africa.

Genus 151. Thelcteeia.

Thelcieria Led. Wien. Ent. Mon. 1863, p. 350.

Eustiona Hiibn. Zutr. i. 24. 164 (1824), non descr.

Palpi porrect and straight, the 2nd joint moderately scaled, the

Fig. 151.

Thelcteria pupula, ($ . f.

3rd naked ; maxillary palpi dilated with scales ; frons with a
18*
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,

conical promiaence ; antennae of male ciliated ; tibiae with the
outer spurs half the length of inner. Fore wing with vein 3 from
near angle of cell ; 4, 5 from angle ; 7 straight and well separated
from 8, 9 ; 10 well separated. Hind wing with veins 3, 4, 5 well

separated at origin ; 6, 7 from upper angle, 7 anastomosing
with 8.

Type. (1) Thelctehia pupula Hiibn. Zutr. i. 24. 164, ff. 327, 328.

U.S.A. ; Brazil.

(2'>tTHELCTEEiA ocTONAXis Zell. Verb. z.-b. Ver. Wien, 1873,

p. 211, pi. 3. f. 7.
_

U.S.A.
fBotys sexniaculalis Grrote, Can. Ent. viii. p. 98.

(3)tTHELCTEEIA DICHOCROSIALIS, n. Sp.

5 . Orange ; fore tibiae with black band ; abdomen with paired

dorsal black spots on 1st and 4th segments, the terminal segment
black. Fore wing with black spot at base of inner margin

;

an oblique black antemedial line ; a postmedial straight line from
costa to vein 5 ; a spot below middle of vein 2, a speck below it above

inner margin and one beyond it above vein 1 ; subterminal spots

above veins 4 and 7. Hind wing with large spot beyond the cell

;

a curved bar between vein 2 and tornus, and subterminal spots

above veins 2 and 6.

Hah. Arjuno, Java (DoJierty). Exp. 24 mm.

Genus 152. Coknifhons.

Cornifrons, Led. Wien. Ent. Mon. 1863, p. 384.

Palpi porrect, the 2ud joint moderately scaled, the 3rd promi-

nent ; maxillary palpi long and slightly dilated at extremity
; frons

with long corneous process with oblique A'ertical edge ; antennae

ciUated ; tibiae with the outer spurs two-thirds length of inner.

Fore wing with vein 3 from before angle of cell ; 4, 5 from angle

;

7 straight and well separated from 8, 9. Hind wing with vein 3
from near angle of cell ; 4, 5 from angle ; 6, 7 from upper angle,

7 anastomosing with 8.

Fig. 152.

Cor7iifrons vlceratalis, ^. \.

Type. (1) CoRis-iFKOisrs ulcebatalis Led. Wien. Ent. Mon. 1858, p. 147,

pi. 4. f. 1. Algeria; Syria; Persia:
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(2)tCoENirE.ONS siMALis Grote, Bull. U.S. Geol. Surv. iv. p. 670.

U.S.A.
(3)tCoB,NirB,ONS PULVEB.ALIS "WaiT. A. M, N. H. (6) ix. p. 435,

U.S.A.
Auctorum.

Prorasea indetitalis Qrote, A. M. N. H. (5) xi. p. 57 (1883).

U.S.A.

Genus 153. Tegosxoma.

Tegostoma Zell. Isis, 1847, p. 581.

AntJiopModes Guen. Delt. & Pyr. p. 181 (1854).
Emprepes Led. Wien. Ent. Mon. 1863, p. 360.

u^schremon Led. Wien. Ent. Mon. 1 863, p. 362.
Cataonia Eag. Ann. Soc. Ent. Er. 1891, p. 450.

AntJiophilojJsis Eag. Ann. Soc. Ent. Er. (6) x. p. 449.
Turaniu Eag. Ann. Soc. Ent. Er. (6) x. p. 449.

Palpi porrect, the 2nd joint slightly fringed with hair below, the

3rd naked ; maxillary palpi filiform ; fi'ons \vith a large flat cor-

neous process excisedj in front ; antennae of male ciliated ; legs

smoothly scaled. Eore wing long and narrow ; male with a slight

fovea on underside above the base of vein 7, which is bent down-
wards ; vein 3 from before angle of cell ; 4, 5 from angle. Hind
wing with vein 3 from before angle of cell ; 4, 5 from angle ; 6, 7
from upper angle, 7 anastomosing with 8.

Eig. 153.

Tegostoma comparalis, iS . \. (From Moths Ind. vol. iv.)

Type. (1) Tegostoma compaealis Hiibn. Verz. p. 347.

Mediterranean subregion ; India.

Pyrahs glaucinalis Hiibn. Samral. Eur. Schmett., Pyr. f. 127.

t „ tenebrosalis Wlk. xxxiv. 1235.

fScopuIa fotalis Swinh. P.Z. S. 1885, p. 875, pi. 57. f. 9.

(2) Tegostoma dispaealis H.-S. vi. p. 140, ff. 134, 135.

Armenia ; Afghanistan.

(3) Tegostoma subditalis Zell. Lep. CafFr. p. 25. S. Africa.

(4) Tegostoma mcesohleei Christ. S. E. Z. 1862, p. 220,

Armenia; Egypt,

(5) Tegostoma baphialis Stgr. Hor, Ent, Eoss. 1870, p. 183,

pi. 2. f, 7, S.E. Europe ; N.W. India.

Anthophilodes plumbiferalis Chr. Hor. Ent. Eoss. xii. p. 270,
pi. 7. f. 40.
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(6) Tegostoma MONOCEBiAiis Rag. Ann. Soc. Ent. Fr. 1891,

p. 450. Syria.

(7)tTEGOSTOiiA FLATIDA Moore, P. Z. S. 1881, p. 371. Punjab.

(8)tTEGOSTOMA BiPAETALis HmpsD. P. Z. S. 1896, p. 274. Aden.

(9) Tegostoma pentodontalis Erscb, Lap. Turk. p. 75, pi. 6.

f. 97. Turkestan.

(10) Tegostoma lepida H.-S. ii. p. 387, f. 534. Armenia.

(11) Tegostoma florilegaeia Guen. Phal. p. 175. S. Africa.

(12) Tegostoma pudicalis Dup. Lep. Fr. viii. p. 212, pi. 224. f. 1.

S. Europe.

(13) Tegostoma binichealis Wlk. xix. 986. W. Indies ; Brazil.

Auctoruyn.

AntTiojohilodes eruhescens Christ. Hor. Ent. Eoss. xii. p. 271,

pi. 7. f. 41. Turkestan.

„ concinnalis Christ. Hor. Ent. Eoss. xvii. p. 120.

Turkestan.

„ turcomanica Christ. Hor. Ent. Eoss. xii. p. 271,

pi. 7. f. 42. Turkestan.

„ conchylialis Christ. Hor. Ent. Eoss. ix. p. 7, pi. 1.

f. 4. Sarepta.

Hypotia russidalis Christ. Hor. Ent. Eoss. 1877, p. 263, pi. vii.

f, 35. Turkestan.

Genus 154. Noctuelia.

Noctuelia Guen. Delt. & Pyr. p. 113 (1854).

Aporodes Guen. Delt. & Pyr. p. 159.

Apomcosmus Butl. Trans. Ent. Soc. 1886, p. 396.

Semniomima Warr. A. M. N. H. (6) ix. p. 172 (1892).

Mimoschinia Warr. A. M. N. H. (6) ix. p. 174.

Palpi porrect, the 2nd joint fringed with hair below, the 3rd

naked ; maxillary palpi bliform ; frons with a rounded promi-

nence ; antennae of male ciliated ; mid tibiae fringed with spinous

Fig. 154.

Noctuelia floralis, (J . J. (From Moths Ind. vol. iv.)

hair. Fore wing long and narrow ; vein 3 from before angle of

cell ; 4, 5 from angle ; 6 from below upper angle. Hind wing
with vein 3 from before angle of cell ; 4, 5 from angle ; 6, 7 from
upper angle, 7 anastomosing with 8.
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Sect. I. Palpi with the 2nd joint fringed with long hair below.

A. (AjDorodes). Fore wing of male with a slight fovea on
underside above base of vein 7.

(I) NocTUELiA FLORALis HUbn. Samml. Eur. Europe ; Syria ;

Schmett., Pyr. f. 142. Afghanistan ;

Pyrails stijf/ialis Treit. Ear. Schmett. C. Asia ; N.W. India-

vii. p. 176 (var.).

•\Herhida meleagrisalis Wlk. xvii. p. 32-i (subsp.).

Eudorea transversals Moore, 2nd Yarkaud Mission, p. 14.

B. (Noctuelia). Fore wing of male with no fovea on underside.

Type. (2) Noctuelia superba Frr. 441, p. 101. Armenia; Persia.

Anuria melaxantha KoU. Ins. Pers. p. 12.

(3) Noctuelia tespertalis H.-S. vi. p. 140, ff. 121, 123.

S. Europe ; Armenia,

(4) Noctuelia alticolalis Christ. Hor. Ent. Eoss. xii. p. 268,

pi. vii. f. 39. ArQienia.

(5) Noctuelia staudingeri Christ. Hor. Ent. Eoss. ix. p. 6, pi. i.

t. 3. Persia ; Turkestan.

(6)tNocTUELiA obscura Warr. A.M.N. H. (6)ix. p. 175 (1892).

Armenia.

Sect. II. (Aporocosmus). Palpi moderately scaled below ; fore

wing of male with no fovea beyond the cell.

(7) Noctuelia flaviceps Burm. Eep. Arg. v. p. 425. Argentina.

Type of Semniomima, Warren, A. M. N. H. (6) ix. p. 172 (1892).

(8) Noctuelia puella Wlk. vii. p. 1647. Brazil.

(9)tNocTUELiA POLYSTEiGALis, n. sp. (1898, Plate L. fig. 24.)

Head, thorax, and abdomen black. Fore wing orange, with

black streaks on costa, through the cell, in submedian interspace,

and just above inner margin ; the apical area purplish black from
two-thirds of costa to tornus. Hind wing purplish black, with

the costa orange to near apex.

Bub. Peru. Ex2). 32 mm.

(10)*NocTUELiA LiGATALis Druce, Biol. Centr.-Am., Het. ii.

p. 189, pi. 29. f. 11. Mexico.

(II) Noctuelia comastis Meyr. Trans. Ent. Sec. 1884, p. 33.

N. Zealand.

fNoctuelia intrudens Warr. A. M. N. H. (6) ix. p. 175 (1892).

(12)tNoCTUELiA thalialis Wlk. xviii. 582. U.S.A.; Haiti,

fAntJiopMJa peruviana Wlk. xxxiii. 804.

fPyralis c/elidalis Wlk. xxxiv. 1229.

Emprepes novalis Grote, Can. Ent. 1876, p. 156.

Thelcteria costcBmaculalis Snell. Tijd. v. Ent. xxx. 1887, p. 54,

pi. 4. f, 6.
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(13)tXocTUELiA xucHALis Grote, Bull. U.S. Geol.Surv. iv. p. 675.

U.S.A.

(14)tNocTUELiA FUSCiXERTis Hmpsu. Motbs Ind. iv. p. 445.

X.W. Himalayas.

(1.5)tNocTiJELiA LAMPEODETA Meyr. Trans. Ent. Soc. 1886, p. 265.

New Guinea ; Australia.

fAporocosmus bracteaius Butl. Trans. Ent. Soc. 1886, p. 399.

(16)t]S"ocTUELiA ELACTALis, Grote, Papilio, i. p. 168. U.S.A.

Einprepes magnalis Hulst, Tr. Am. Ent. Soc. xiii. p. 147.

(17) NocTTJELiA SIMPLEX WaiT. A. M. N. H. (6) xvi. p. 474.

U.S.A.

(18) NocTUELiA isATiDALis Dup. Lcp. Fr. viii. p. 338, pi. 233. f. 3.

Europe.

(19) JSTocTiTELiA DESEETALis HUbn. Pjr. f. 17. S. Europe.

Botys vandalusialis H.-S. vi. p. 142, f. 143.

(20)tj^ocTUELiA UNDULOSELLA Moore, A. M. N. H. (5) i. p. 236

(1878), & 2nd Tarkand Mission, p. 16, pi. i. f. 27. Kashgar.

(21)tXocTUELiA siMiLALis Grote, jS". Am. Ent. i. p. 94. U.S.A.

Avctorum.

Aporodes dentifascialis Chr. Eom. Mem. iii. p. 20, pi. i. f. 9.

W. Asia.

Noctaelia pleheialis Chr. Hor. Ent. Eoss. xvii. p. 118, & E-om.

Mem. iii. pi. i. f. 12. Armenia.

Aporodes arhutalis Snell. Tijd. v. Ent. xxiii. p. 190, pi. xi. f. 2.

S. America.

„ yaminalis Oberth. Et. Ent. xii. p. 35, pL vi. f . 35.

Algeria.

Noctuelia mardinalis Staud. Deutscb. Ent. Zeit., Lep. v. pi. iii.

f. 16, & \\. p. 71. Kurdistan.

Genus 155. Heliothela.

HeliotMa Guen. Delt. & Pyr. p. 152 (1854).

Palpi porrect, the 2nd joiut fringed belovt' with hair towards

extremity, the 3rd prominent ; maxillary palpi dilated with scales

;

Fig. 155.

Heliothela ophideresana, (^ . %. (From Moths Ind. vol. iv.)

frons rounded ; antennae of male somewhat thickened and minutely

ciliated ; legs short, the tibiae siiioothly scaled, with the spurs
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moderate ; wings short and broad. Fore wing with vein 3 from

close to angle of cell ; 4, 5 from angle ; 6, 7 from upper angle.

7 anastomosing with 8.

(l)tHELIOTHElA PEBSUMPTAN^A Wlk. XXviii. 459.

Australia ; Tasmania.

(2) Heliothela OPHiDEEESANA Wlk. xxviii. Madagascar; India;

459. Ceylon ; Australia.

Heliothela pusilla Butl. 111. Het. vii. p. 93, pi. 134. f. 15.

(3)tHELiOTHELA ocHEEiPENNis Butl. Traus. Ent. Soc. 1886,

p. 429, pi. X. f. 9. Australia

(4)tHELI0THBLA NIGEALBATA, D. Sp.

<S . Black-brown ; fore wing with a pale mark beyond disco-

ceUulars ; hind wing with a large pure white quadrate spot beyond
the cell ; underside with the spots on both wings pure white.

Hah. Chekiang, China. Exp. 14 mm.

Type. (5) Heliothela atralis Hiibn. Pyr. f . 27. S. Europe ; W. Asia.

Pyralis undidalis Schr. Eaun. I3oic. 1792.

„ obfuscata Scop. Ent. Carn. 582.

(6)tHELioTHELA ATRA Butl. P. Z. S. 1877, p. 404. N. Zealand.

(7)tHELiOTHELA PE^GALLiENSis Frey, Lcp. Schw. p. 253.

Switzerland.

Auctorum.

Nyctareha paracentra Meyr. Trans. Ent. Soc. 1887, p. 245.

W. Australia.

Genus 156. Mimasaeta.

Mimasarta Eag. Ann. Soc. Ent. Fr. 1894, p. 164.

Palpi porrect, extending about twice the length of head, clothed

with long hair hiding the 3rd joint ; maxillary palpi with tuft of

long hair at extremity ; frons rounded and hardly prominent

;

Fig. 156.

Mimasarta niveifasoialis, (S . f.

antennte of male ciliated ; legs smoothly scaled, hind tibiae with
the spurs nearly equal. Fore wing short and broad ; vein 3 from
near angle of cell ; 5 from above angle ; 7 well separated from 8, 9.

Hind wing with the cell half the length of wing ; vein 3 from
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before augle of cell ; 5 from above angle and almost obsolete ; 6, 7

from upper angle, 7 anastomosing with 8 almost to apex.

Type. *MiMASARTA NivEiFASciALis Rag. Ann. Soc. Ent. Fr. 1894,

p. 1(34, & Mon. Phyc. ii. pi. xxiv. f. 6. Marghilan, C. Asia.

Genus 157. Mexapeotus, nov.

Palpi porrect and sliort, the 2nd joint fringed with long hair,

the 3rd naked ; maxillary palpi minute and filiform
;

proboscis

minute ; Irons with a pointed corneous prominence ; antennas of

female minutely ciliated ; tibia; moderately hairy, the spurs

moderate. Fore \\ing with the costa slightly excised beyond
middle ; the apex somewhat produced and acute, and the outer

margin somewhat excised below apex ; veins \i, 4, 5 well separated

at origin ; 6 from below upper angle ; 7, 8, 9, 10 from cell near

upper angle. Hind wing with vein 3 from before angle of cell

;

5 from above the angle ; 6, 7 from upper angle, 7 anastomosing

with 8.

Fig. 157.

(<J>
v56S

Metap-otus asuridia, ^ . \.

Type. (l)tMETAPEOTUs AsrniDiA Butl. Trans. Ent. Soc. 1886, p. 430,

pi. X. f . 5 ( $ ). Queensland.

(2)*METAPE0Trs MAGNiFiCA Mcyr. Trans. Ent. Soc. 1887, p. 200,

Australia.

Genus 158. Sim-ethistis.

Simcethistis Hmpsn. Moths Ind. iv. p. 446 (1896).

Palpi porrect, the 2nd joint fringed with long hair below, the

3rd prominent ; maxillary palpi minute ; frons with a rounded

Fig. 158.

Sitnaihistis tricolor, (S t- (From Moths Ind. toI. iv.)

prominence ; antennae annulate. Fore wing with veins 3, 4 from
angle of cell ; 5 from well above angle ; 6, 7, 8, 9, 10 at regular
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intervals. Hind Aving with veins 3, 4 from angle of cell ; 5 from

middle of discocellulars ; 6, 7 from tipper angle, 8 approximated to 7

for a short distance beyond end of cell, but not anastomosing with it.

Type. fSiM^THisTis tkicolor Butl. 111. Het. vii. p. 95, pi. 134. f. 18.

N.W. Himalayas,

Genus 159. Stenopticha.

Stenoptycha Zell. S. E. Z. 1863, p. 154.

Palpi porrect, extending hardly the length of head, the 1st joint

very broadly scaled below, the 2ud with shorter scales extending

as far as the short naked 3rd joint ; maxillary palpi small and
dilated with scales ; frons with a rounded piominence ; antennae

longer than fore wing, annulate and ciliated ; legs very long and

slender, tibiae with the spurs minute ; abdomen long and slender,

with lateral tufts. Fore wing very long and narrow, veins 3, 4, 5

from angle of cell ; 6 from below upper angle ; 8, 9 stalked.

Hind wing somewhat ample ; veins 3, 4 from angle of cell ; 5

absent ; cell long ; 6, 7 from upper angle ; 8 becoming coincident

with 7.

rig. 159.

Stenoptycha ccslodactyla, (^ . \.

Type. (1) Stenopttcha ciELODACTTLA Zell. S. E. Z. 1863, p. 154, pi. ii.

f. 12. Ecuador; Bogota; Chili.

„ lindiqi Feld. Eeise jVov. pi. 140. f. 61.

t „ zeJhri Butl. Trans. Ent. Soc. 1883, p. 57.

Arjathodes dubitalis Maasen, Stiibel's Eeise, p. 170, pi. ix. f. 21.

(2)tSTENOPTTCHA PTEEOPHORAiis Wlk. xxxiv. 1340. St. Domingo.

(3)*Stenopttcha EESCHOEFiAifA Zell. Hor. Ent. Eoss. xiii. p. 457,
pi. vi. f. 159. Bogota.

Genus 160. LiJfEODES.

Lineodes Guen. Delt. & Pyr. p. 234 (1854).

Scoptonoma Zell. Verh. z.-b. Wien, xxiii. p. 328 (1873).

Palpi porrect, hardly the length of head, the 1st joint very
broadly fringed with scales below, the 2nd with shorter scales pro-

jecting as far as the short naked 3rd joint ; maxillary palpi filiform

;
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frons oblique ; antennae somewbat longer than fore wing and
annulate ; legs very long and slender ; tibiiB witb the spurs sbort

;

abdomen long and slender, with paired lateral tufts. Fore wing
very loog and narrow ; veins 3, 4, 5 from angle of cell ; 6 from

below upper angle ; 7 straight and well separated from 8, 9.

Hind wing with veins 3, 4, 5 from angle of cell ; 6, 7 from upper

angle, 7 anastomosing with 8 to three-fourths of wing.

Fig. 160.

Lineodes hieroglyphalis, S . f

.

Type. (1) Lineodes hieroglyphalis Guen. Delt. & Pyr. p. 235, pi. 3.

f. 6. Brazil,

(2) Lineodes contoetalis Guen. Delt. & Pyr. p. 236.

U.S.A.; Brazil.

(3) Lineodes integea ZeU. Verb. z.-b. "Wien, xxiii. p. 328, pi. iv.

f. 44. r.S.A. ; Brazil.

C4) Lineodes inteeeupta ZeU. Verb. z.-b. AVien, xxiii. p. 329.

Texas.

(5) Lineodes seepulalis Led. AVien. Ent. Mon. 1863, p. 417,

pi. 15. f. 8. Brazil.

Auctorum.

Lineodes pulchralis Guen. Delt. & Pyr. p. 235. Brazil.

„ triangulalis Mosclil. Abb. Senck. Ges. xvi. p. 305.

Porto Eic'O.

„ metagrammalis Moschl. Abb. Senck. Ges. xvi. p. 305.

Porto Rico.

Genus 161. Tineodes.

Tineodes Guen. Delt. & Pyr. p. 236 (1854).

Carcantia Wlk. xvii. 424 (1858).

Palpi porrect, the 2nd joint tbree times length of bead, thickly

scaled, and with bair projecting from extremity extending as far

as the short naked 3rd joint ; maxillary palpi triangularly dilated

with scales ; frons roughly scaled ; antennae longer than the fore

wing and annulate ; legs very long and slender, the outer spurs

half the length of inner. Fore wing very long and narrow ; veins

3, 4, 5 well separated at origin ; 6 from well below upper angle
;
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8, 9 stalked. Hind wing long and narrow ; veins 3, 4 well

separated at origin ; 5 from middle of discocellulars ; 6, 7 on a

long stalk, 8 becoming coincident with 7.

Fig. 161.

Tineodes adactylalis, J . \.

Type. Tineodes adactylalis G iien. Delt. & Pyr. p. 237, pi. 9. f. 7.

fGareantia pterophoralis Wlk. svii. 425. Australia.

Geneka afctorum.

Acellalis iridalis Pag. J.B. Nass. A^er. xxxvii. p. 270, pi. vii. f. 7.

Amboina.
Alyta calligrammalis Mab. Bull. Soc. Philom. (7) iii. p. 143.

Madagascar.

Ancyloptila lactoides Pag. J.B. Nass. Ver. xxxix. p. 170, & Meyr.
Trans. Ent. Soc. 1889, p. 509.

_

Aru.
Barisoa intentalis Mbschl. Abli. Senck. Ges. xiv. p. 83. Jamaica.

Berdura pujjillalis Moschl. Abh. Senck. Ges. xiv. p. 78.

Jamaica.

Catacteniza euvexalii Moschl. Abh. Senck. Ges. xvi. p. 314, f. 13.

Porto Eico.

Cataonia monocerialis Eag. Ann. Soc. Ent. Er. (6) x. p. 450.

Armenia.

Cleiisicosma iridia Meyr. Tr. N. Z. Inst. xx. p. 64, N. Zealand.

C'rossophora miscellalis Moschl. Abli. Senck. Ges. xvi. p. 308.

Porto Eico.

Decelia terrosalis Snell. Tidj. v. Ent. xxiii. p. 231, & xxvii. pi. iv.

f. 1 a, h. Celebes.

Diaphantanm consjneualis Moschl. Abh. Senck. Ges. xvi. p. 314.

Porto Eico.

Enyocera latilimbalis Snell. Midd.-Sum. iv. (1) 8, p. 67.

Sumatra.

Epimetasia vestalis Eag. Ann. Soc. Ent. Fr. 1894, pp. 173, 226.

Persia.

„ rhodobaphicdis Eag. Ann. Soc. Ent. Er. 1894, pp. 173,

226. 0. Asia.

Gonocausta zepliyralis Led. Wien. Ent. Mon. 1863, p. 436.

Amboina.
Hercynella staudingeri Beth. Baker, Ent. Mag. xxix. p. 204.

N. Persia.
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Hercynella marcfelana Beth. Baker, Ent. Mag. xxix. p. 205.

]S\ Persia.

Hialopsis comjfositalis Led. Wien. Eat. Mon. 18f53, p. 358, pi. 8.

f. 3. Brazil.

Lampridia ful>(/inalis Siiell. Tijd. v. Ent. xxiii. p. 234, & xxvii.

pi. 4. ff. 4, 4 a. Celebes.

Motya abseusalis Wlk. xix. 1022. Brazil.

Pelcea ramalis Hiibn. Samml. Eur. Sehmett., Pyr. f. 92. Italy.

Pilemia deformalis Mosehl. Yerh. z.-b. Wien, xxxi. p. 427,

pi. xviii. f. 36. Surinam.

Psara pallicaudalis Suell. Tijd. v. Ent. xviii. p. 239, pi. xiii.

ff. 13, 14. W. Indies.

„ selenialis Snell. Tijd. v. Ent. xxxviii. p. 146, pi. vi. f. 5.

Java.

Rapoona tristis Hedemaun, Stett. Ent. Zeit. Iv, p. 293.

St. Thomas.
Somatania j^ellucidalis Mosehl. Abb. Senck. Ges. xvi. p. 301,

f. 22. Porto Rico.

Syndicastis hetrromima Mevr. Trans. Ent. Soc. 1889, p. 507.

jV. Guinea.

APPENDIX.

List of Species omitted.

^diodes bacisalis Wlk. xix. 935. Type lost.

Asopia niobesalis Wlk. xix. 939. Type lost.

Acripia subolivacea Wlk. xxvii. 9, belongs to the Noetuidce.

Audia mixtalis Wlk. xxvii. 18. Type lost.

Acrobasis latiorella Wlk. xxvii. 29, belongs to the Noctuidce.

Arrade erebiisalis Wlk. xxvii. 82, belongs to the Delioidince.

Adricara albodiscata Wlk. xxvii. 115, belongs to the Tineidce.

Adra argentilmea Wlk. xxvii. 138, belongs to the Noctuidce.

Arsacia saturalis Wlk. xxxiv. 1260, belongs to the Noctuidce.

Arsisaca boJinalis Wlk. xxxiv. 1262, belongs to the Noctuidce.

Abacena disccdis Wlk. xxxiv. 1270, belongs to the Acontiince.

Asopia depressalis Wlk. Trans. Ent. Soc. (3) i. 122. Type lost.

Acrobasis cryptoleucella Wlk. xxxv. 1709, belongs to the Tineidce.

„ atratella AVlk. xxxv. 1712, belongs to the Tineidce.

ArcJianara nonogrisella Wlk. xxxv. 1737, belongs to the Noctuidce.

Andrapha basalis Wlk. xxxv. 1742, belongs to the Sarrothvipince.

Banassa rutilans Wlk. xxvii. 20, belongs to the Sarrothripince.

Beara dichromella Wlk. xxxv. 1703, belongs to the Noctuidce.

„ nvMferella Wlk. xxxv. 1704, belongs to the Noctuidce.

Botys pyrrhusalis Wlk. xviii. 600. Type lost.

„ niavicdis Wlk. xviii. 611. Type lost.

„ lysandercdis Wlk. xviii. 603. Type lost.

„ dryopealis Wlk. xviii. 672. Type lost.

„ nephealis Wlk. xviii. 673. Type lost.

„ myrinaJis Wlk. xviii. 673. Type lost.
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Botys brevilinealis Wlk. xviii. 674. Type lost.

„ tliaisalis Wlk. xviii. 674. Type lost.

„ dialis Wlk. xviii. 675. Type lost.

,, annulalis Wlk. xviii. 675. Type lost.

„ phycidalis Wlk. x\iii. 675. Type lost.

„ theialis AVlk. xviii. 689. Type lost.

„ aeilialis Wlk. xix. 988. Type lost.

„ polydealis Wlk. xix. 998, belongs to the Geometridas— Gym-
noscelis.

„ nesusalis Wlk. xix, 991. Type lost.

„ aquilalis Wlk. xxxiv. 1395. Type lost.

„ tortipennis Wlk. xxxiv. 1395. Type lost.

,, hilunulcdis Wlk. xxxiv. 1398, belongs to the Noctuidae.

„ longcdis Wlk. xxxiv. 1403. Type lost.

„ interrvpUdis Wlk. xxxiv. 1406. Type lost.

„ canalis Wlk. xxxiv. 1429. Type lost.

„ columbalis Wlk. xxxiv. 1454. Type lost.

„ acuminatcdis Wlk. xxxiv. 1454. Type lost.

,, imparatcdis Wlk. xxxiv. 1416, is a Geometer= Chlorochystis

recensitaria Wlk.

„ disparalis Wlk. xxxiv. 1438, is a Cirrhochrista near aemi-

brunnea Hmpsn., Scluenobiinm.

„ semifoedalis Wlk. xxxiv. 1439, belongfi to tlie Galleriince.

„ graminalis HeiT.-Scliaff. Ver. Regens. Corresp.-Blatt, xxv.

p. 18; yeminatalis, germanalis, episcopcdis, p. 19; (jlirialis,

gracUalis, harpedis, smiifidvalis, p. 20 ; subviolalis, subauran-
tialis, subhyalinnlis, tiliaralis, ]). 27 ; hesperialis, idonealis,

p. 28 ; ddutalis, illepidalis, impieditalis, imjndsalis, iynpuralia,

injtxalis, p. 29 ; lualis, p. 30. Types lost ; descriptions

inadequate. From Cuba.

„ immaculalis Hulst, Tr. Am. Ent. Soc. xiii. p. 154, is not a
Pyrale.

Cavifrons biundidalis Zell. Verb, zool.-bot. Ges. Wien, 1872,
p. 502, pi. iii. f. 14, from U.S.A., is a Noctuid.

Catadysta bisectalis Wlk. xvii. 449, belongs to the Acontiince.

Cletiliarra valida Wlk. xxvii. 101, belongs to the Sarrothripince.

Characoma cdbidaUs Wlk. xxvii. 107, belongs to the Noctuidce.

Coluhatha metaspiilnJis Wlk. xxvii. 126, belongs to the Acontiince.

Cophanta funestalis Wlk. xxx. 964, belongs to the Acontiina.

Cyiza punctcdis Wlk. xxx. 965. Type lost.

Chlumt'tia guttiventris Wlk. xxxiv. 1271, belongs to the Sarrothri-

pince.

Cossedia erateincdis Wlk. xxxiv. 1277. Type lost.

Ccesa vidudla Wlk. xxxv. 1729, belongs to the Nolince.

Cutina alhopunctella Wlk. xxxv. 1735, belongs to the Noctuidcx.

Cretonia platyphceella Wlk. xxxv. 1736, belongs to the Sarrothri-

pince.

Ccenoatola quadrifeni'str<dis Herr.-Scbaff. Ver. Eegens. Corresp.-

Blatt, xxv. p. 21 ; from Cuba. Type lost.
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Biasemia completalis "Wlk. xxxiv. 1327. Type lost.

Darciba vitellialis Wlk. xvii. 386, belongs to the Deltoids. Genua

An-ade.

Dosara lapsalis Wlk. xix. 829, belongs to the Phydtince—Ancylodes.

JDavam azonaxsalis Wlk. xix. 1020, belongs to the Phydtince—
Phydta.

Dantona busalis Wlk. xix. 1021, belongs to the Noduidce.

Davana phdayitalis Wlk. xix. 831. Type lost.

Desmia acriascdis Wlk. xix. 931. Type lost.

Daulla indecora Wlk. xxvii. 5, belongs to the Oossidce.

Derchis Iwrridcdis Wlk. xxvii. 7. Type lost.

Dapha valeusalis Wlk. xxvii. 125, belongs to the Tineidce.

Docela vetustalis Wlk. xxxiv. 1258, belongs to the AcontiincB.

Desmia crudalis Wlk. xxxiv. 1296. Type lost.

Deuterollyta mnjuscida Herr.-Scbiiff. Ver. Eegens. Corresp.-Blatt,

XXV. p. 17 ; from Cuba. Type lost.

Desmia sertorialis, impuralis, qundnnotrdis, p. 24
;
personalis, per-

vialis, p. 25 : Herr.-Sehaff. Ver. Regens. Corresp.-Blatt, xxv.

;

from Cuba. Types lost, descriptions inadequate.

Ebidea camillalis AVlk. xviii. 749. Type lost.

Eqone bipunctalis Wlk. xxvii. 4, belongs to the Noctuida.

Evia ferrinalis Wlk. xxvii. 89, belongs to the Noctuidce,.

Enispa eosnnalis Wlk. xxxiv. 1275. Type lost.

Ennycliia crassalis Wlk. xxxiv. 1289. Type lost.

Ertrica 2>urpurealis Wlk. xxxiv. 1343. Type lost.

Enopa mediella Wlk. xxxv. 1740. Type lost.

Epieda cxternella Wlk. xxxv. 1740. Type lost.

Gyrtona pardalina Wlk. xxvii. 91, belongs to the Lithosiince.

„ sx(ffusa Wlk. xxvii. 99, belongs to the Deltoidince.

„ proximalis, ferrisiusalis, divifalis, conglobalis, semicctrbonalis,

rotundalis, hylvsalis, niyrodnerea, indusalis, costella,

dorsifasdalis, strenualis, thorada, monilalis, spilalis, and
dorsalis, Wlk. xxvii. 90-98, belong to the Noctuid.ce.

Gargaza tristdgella Wlk. xxxv. 1734, belongs to the Sarrothnpince.

Gahara siihnivoseUa Wlk. xxxv. 1740, belongs to the Sarroihnpince,

Gorama strenuella Wlk. xxxv. 1749. Type lost.

Ilihita arcturella Wlk. xxvii. 10, belongs to the Noctuidce.

Bypodialda pyrulinalis Wlk. xxvii. 45. Type lost.

„ perlignecdis AVlk. xxvii. 46, belongs to the Noctuidce,

genus Gyrtona.

„ repugnalis Wlk. xxvii. 47, belongs to the Deltoidince.

Hamaxia lignulina Wlk. xxvii. 128, belongs to the Deltoidince.

Homoeosoma biliturcdis Wlk. xxx. 955. Type lost.

Hiishanda acronyctoides Wlk. xxxiv. 1268. Type lost,

Herhula submargincdis AAHk. xxxiv. 1284, belongs to the Tineidce.

,, midfifercdls Wlk. xxxiv. 1286, belongs to the Tineidce.

Hydrocampa dispulsalis Wlk. xxxiv. 1341. Type lost.

„ inornata Wlk. xxxiv. 1341. Type lost.

„ discolorcdis Wlk. xxxiv. 1342. Type lost.
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Herlula determinata Wlk. Eut. v. p. 134. Type lost.

ffellula simpliealis Herr.-Sch'aff. Ver. Eegens. Corresp.-Blatt, xxv.

p. 17 ; from Cuba. Type lost.

mice batialisWlk. xix. 10l9=Scoparia stupidalis xxxiv. 1497, is a

Lithosid.

lambia inferalis Wlk. xxvii. 109, belongs to the Noctuida.

Isopteryx canescens Wlk. xxxiv. 1318, belongs to the Deltoidlnce.

„ favillalis Wlk. xxxiv. 1319= cawe.'?cetts, belongs to the

Deltoidina.

Lineodes peridialis Wlk. xix. 948. Type lost.

Lacipea muscocella Wlk. xxvii. 138. Type lost.

Lephana tetraphorella Wlk. xxxv. 1702, belongs to the Noctuidce.

Letoa patidella Wlk. xxxv. 1738. Type lost.

Lineodes gracillalis, multisignalis Herr.-SchafiF. Ver. Eegens.

Corresp.-Blatt, xxv. p. 22 ; from Cuba. Types lost.

Mella dymmisalis Wlk. xix. 1018= Eliella zinclcenella, belongs to

the Phycitince.

Maschane erratipennis Wlk. xxvii. 3, belongs to the Notodontidce.

„ simplex Wlk. xxvii. 3, belongs to the Notodontidce.

Motiiia cequalis Wlk. xxvii. 12, belongs to the Noctuidc.

„ diKparalis Wlk. xxvii. 13, belongs to the Noctuidce.

Mnsofja panagralis Wlk. xxvii. 16. Type lost.

Marisba undidifera Wlk. xxvii. 17. Type lost.

Midea rectalis Wlk. xxvii. 21, belongs to the Noctuidce.

Myelois marsyusalis Wlk. xxvii. 37. Type lost.

„ basifiiscalis Wlk. xxvii. 38. Type lost.

Moduncja palpigera Wlk. xxvii. 84, belongs to the Deltoidinc.

Maliaitha separata Wlk. xxvii. 86, belongs to the Acontiince.

Moca veluiina Wlk. xxvii. 102, belongs to the Tineidce.

„ dentilinea Wlk. xxvii. 103, belongs to the Sarrothripincp.

Mednva diminueiis Wlk. xxvii. 113, belongs to the Sarrotliripimv.

Madoce leucocosmalis Wlk. xxvii. 117, belongs to the Deltoidinas.

„ lineatula Wlk. xxvii. 118. Type lost.

Masihala fauillalella Wlk. xxx. 962. Type lost.

Madiama nigroscitalis Wlk. xxx. 964. Type lost.

Molvina guttalis Wlk. xxxiv. 1267, belongs to the Lithosiinct.

Macadama tortricella Wlk. xxxv. 170-5, belongs to the Lithosiince.

Monilia semicanella Wlk. xxxv. 1741, belongs to the Tineidcv.

Nejihopteryx spoliata Wlk. xxvii. 63, belongs to the Noctuidce.

„ etoluscdis Wlk. xxvii. 64. Type lost.

„ harpaxalis Wlk. xxvii. 65. Type lost.

„ cyllusalis Wlk. xxvii. 65. Type lost.

„ acisalis Wlk. xxvii. 6Q= Gyrtona hylusalis—Noctuidce.

„ argiadesalis Wlk. xxvii. 66. Type lost.

„ ceolnsalis Wlk. xxvii. 66. Type lost.

„ rudisella Wlk. xxvii. 70, belongs to the Noctuidce,

genus Arrade.

Nigramma quadratifera Wlk. xxvii. 77, belongs to the Noctuidce.

Nanaguna hreviuscida Wlk. xxvii. 85, belongs to the Sarrothripince.
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,

Nanaguna stiptta Wlk. xxvii. 86, belongs to the NoctuidcB.

Ne-cla canioralis Wlk. xxvii. 100, belongs to the Nolince.

„ concinnula WJk. xxvii. 100. Type lost.

Nachaha transversa Wlk. xxvii. 114, belongs to \h^ Sarrothripiwe.

Nephopteryx jJii/cisella Wlk. xxx. 957. Type lost.

„ neglectalis Wlk. xxx. 958. Type lost.

Xiaccaba sitmpiualis Wlk. sxxiv. 1272, belongs to the Deltoidinop.

]S\ci)ara phryyanealis Wlk. xxxiv. 1378, belongs to the Noctuidcf.

'„ steirialig "Wlk. xxxiv. 1379, belongs to the Noctuidoi.

Nigetia formosalis Wlk. xxxiv. 1506, belongs to the Nolince.

Nahara limacodella Wlk. xxxv. 1706, belongs to the Sarroihripinai.

Nephopteryx variella Wlk. xxxv, 1718. Type lost.

„ ' cZemp<e?k Wlk. xxxv. 1721, belongs to the iWfwjc^^p.

Orthomecyna exigua Butl. E M. M. xv. p. 271 : belongs to the

Cramhince = cup)ripe.nnis Butl. E. M. M. xix.

p. 178 ; the genus is allied to Flatytes.

albicaudata Butl. E. M. M. xix. p. 178 : do. ; do.

„ aphanopis Meyr. Tr, Ent. Soc. 1888, p. 227 : do. ; do.

Oralha signijicata Wlk. xxvii. 15, belongs to the Geometridte.

Oltdis puncticinctaUs Wlk. xxvii. 127, belongs to the Deltoidina.

Orthaga pyralisalis Wlk. xxvii. 105. Type lost.

Pionea susialis Wlk. xviii. 760, belongs to the Noctuidce—AcontiinoB.

Phazaca erosioides Wlk. xxvii. 21, belongs to the Epiplemid(H.

Pena costaUs Wlk. xxvii. 130, belongs to the Oeometridce.

Pindicitora acreonalis Wlk. xxvii. 136, Type lost.

„ annusalis Wlk, xxvii, 136, Type lost,

Pontana rubrana Wlk. xxx. 954. Type lost.

Pardasena acronyctella Wlk. xxxv. 1730, belongs to the Sarrothri-

pincp,.

„ minorella Wlk. xxxv. 1730, belongs to the Sarrothri-

pincf.

lihodaria formosalis Wlk, xxxiv. 1284, belongs to the Acontiina.

Scoparia stupidalis Wlk. Tr. Ent. Soc. (3) i. p. 127, belongs to the

Lithosiina>= lllice batialis Wlk. xix. 1019.

Scopula haniiferalis Wlk. xxxiv. 1473, belongs to the Crambin(e=

Culladia admi.gratella Wlk.

Salbia lenalis Wlk. xvii. 362. Type lost.

Silda truncatalis Wlk. xxvii. 131, belongs to the Noctuidoi.

Scopula comptalis Wlk. xxxiv. 1462, belongs to the Deltoidince.

„ limasalis Wlk. xxxiv. 1464. Type lost.

foedalis Wlk, xxxiv, 1466, belongs to the Deltoidina;.

„ 'nexalis Wlk. xxxiv. 1473. Type lost.

., arcuatalis Wlk. xxxiv. 1474, belongs to the Tortricidce.

„ figuralis Wlk. xxxiv. 1475, belongs to the Noduidce.

„ vinetalis Wlk. xxxiv. 1476, belongs to the Noctuido'..

„ piulverosalis Wlk. xxxiv. 1478, belongs to the Deltoidina;.

„ variabilis, Jlexifera, serpentina, effrenata, imiiidens, inscita,

and submarginalis, Wlk. Ent. v, pp. 151 -153, from the

Red Sea. Types lost.
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SymifJia nolalella Wlk. xxxv. 1731, belongs to the Sarrothripince.

Suhrita abrostoJeVa Wlk. xxxv. 1744, belongs to the Noctuidce.

„ bilineatella, curviferella, latifasciella, meUtspilella^ parvella,

circulella, and basigei-ella, Wlk. xxxv. 1744-48, belong to

the Sarrothripince.

Torone hyblceoides Wlk. xxvii. 6, belongs to the Sarrothripino'..

Tipasa nebidosella Wlk. xxvii. 129, belongs to the BeltoidincK.

Tirathaba mundeUa Wlk. xxx. 961, belongs to the Galleriana.

Tomissa fervidella Wlk. xxx. 979. Type lost.

Tribunta scabralis Wlk. xxxiv. 1507, belongs to the Koliiue.

„ biguttalis Wlk. xxxiv. 1507, belongs to the Nolimx.

Toiana venosella Wlk. xxxv. 1732, belongs to the LiiJwsiiwB.

Tamusida vittcdis Wlk. xxxv. 1733, belongs to the Sarrothripince.

Vinzela inaptalis Wlk. xxxiv. 1261. Tjpe lost.

Zebronia cadiusalis Wlk. xix. 966. Type lost.

„ bialis AVlk. xix. 968. Type lost.

Zia tactalis Wlk. xxvii. 110, belongs to the Nolince.

Ziza ostentalis Wlk. xxvii. 119, belongs to the Deltoidince.

Zuncucetha bipartita Wlk. xxvii. 134, belongs to the Geometrida;.

Zitna albicinctalis Wlk. xxxiv. 1277. Type lost.

Zebronia disccrptalis Wlk. xxxiv. 1348. Type lost.

„ teneralis Wlk. xxxiv. 1345, belongs to the Deltoidiiia.

March 7, 1899.

Prof. G. B. Howes, LL.D., F.R.S., Vice-President,

in the Chair.

The Secretary read the following report on the additions to the

Society's Menagerie during the month of February 1899 :

—

The total number of registered additions to the Society's Mena-
gerie during the month of February was 112, oF which 31 were by

presentation, 6 by birth, 43 by purchase, and 32 on deposit. The

total number of departures during the same period by death and

removals was 104.

Amongst the additions special attention may be called to the

fine series of Cassowaries deposited by the Hon. Walter Eoth-

schild, F.Z.S., which now embraces examples of the following eight

species :— Casuarius bicaranculatus, C. ausiralis, O. salvadorii,

C. beccarii, C. violicollis, 0. occipitalis, 0. bennetti, and Cpapuanvs.

In exhibiting specimens of the freshwater Jellyfish {Limnocnida

tanyanjicce), from Lake Tanganyika, Mr. J. E. S. Moore said that
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the animals themselves were by no means new to science. They
had been recorded from the Lake by Boehm in 1887. They had
also been seen by Mr. Muir, and obtained by him, and their anatomy
described by Mr. E. T. Giinther'. But, notwithstanding this, the

Medusa was of perennial interest, in that it is, with the exception

of Limnocodiiim , the single representative of a true freshwater

Jellyfish. All the other instances which had been recorded of

.Jellyfish inhabiting freshwaters had turned out to be examples

of the fact that Jellyfish could migrate, under certain circum-

stances, considerable distances from the sea, just in the same way
that Crabs and Prawns and flat-fi«h were sometimes found far up
the estuaries of rivers beyond the tidal range. Nevertheless, all

these organisms were typically marine, and the very last place

where anyone would have looked for Jellyfish was Lake Tangan-
yika, on the top of the interior African plateau, and 700 miles from

the sea.

Mr. Moore himself had observed the Jellyfish early in March, and
shortly afterwards they began to increase rapidly by budding, so that

in a few weeks the bays and open waters of the Lake were filled

with immense swarms of Medusae. The buds on the manubrium
became detached in strings and shreds in such a manner as to

curiously resemble minute siphonophores.

About June or July the budding ceased, and shortly afterwards

ciliated embryos appeared in great quantities, which developed

into small Medusae exactly like the buds, and towards September
all reproductive activity appeared to have come to an end. It

thus appeared that the life-cycle of Limnochnida was complete

without the introduction of any hydroid stage, and accordingly,

although a most careful search had been made among the debris on

the bottom of the Lake, upon the shells of molluscs, and upon
the appendages of crabs and other Crustacea, no hydroid had ever

been found. Hence it was inferred that the various surmises which

have been put forward respecting the possibility of Limnochnida

being related to the Macro-Medusae were probably true.

Mr. W. E. de Winton, F.Z.S., exhibited and made remarks upon

the tail of a Common Fox [Canis vulpes), showing the gland on the

upper surface covered with straight coarse hair, which appeared

to be little known. This gland, which emitted an aromatic odour,

was found in all the Canidae, with possibly the exception of

Lycaon pictus. Although the bases of the hairs covering the gland

were usually almost white, the tips were always black ; this colour

generally extended to the surrounding hairs, and often formed dark

bars on the buttocks. The dark spot on the dorsum of the tail

was particularly conspicuous, notably in such widely separated

species as the Wolves, Azara's Dog, and the Fennec.

1 See Ann. & Mag. N. H. ser. 6, xi. p. 269.
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Mr. Arthur Thomson, the Assistant-Superintendent of the

Gardens, laid on the table a series of specimens of various Insects

reared and exhibited 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 1898.

Examples of the following species of Insects have been exhibited

in the Insect-house during the past season :

—

Silk-producing
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Of the Lepidopterous Insects which I have the honour to place

before the meeting, Attacus pryeri, Aciias artemis, Ehodia fugax,

from Japan, Actias leto (females), from the Himalayas, and Auto-

meris ruhrescens, from Buenos Ayres. were exhibited for the first

time during the past season.

I have received during the past three years cocoons of the

beautiful Indian Moth Actias leto (the female of which is known
as Actias 7nmias) • but with the exception of the last consignment

(which was received on Dec. 26th) all the Moths emerged en route,

and iu this case I found that all the males had emerged. The box

in which the cocoons were packed, being made of tin, was badly

crushed in the post, but I was pleased to find that eleven cocoons

contained living pupas. They were immediately placed in the

Insect-house, aud on the 28th of December a tine and perfect

specimen of the Moth emerged, and the remainder during the

next fortnight. Three of the cocoons produced specimens of

Actias selene. I regret to say that with the exception of the t\\o

perfect specimens which I exhibit this evening, and two others

not quite perfect, all the Moths that emerged were useless cripples.

This is, however, I believe, the first time that this species has been

exhibited in Europe alive.

The specimens of Ehodia fxigax were reared from ova received

from Japan. The larvsB fed well upon sallow and plum, and in

due time spun their curious cocoons, some of which I exhibit,

together ^^ath a sketch of the larva. When the Moths emerge

they soften the opening of the cocoon, but, as will be seen, they

harden again afterwards, and the cocoons have the same appearance

as before the Moths emerged. The larvie of this Moth make a

curious squeaking noise vvlien disturbed.

Together with the cocoons of Actias mimosce, which we received

from Delagoa Bay, was a small smooth cocoon. From this

emerged the female specimen of Leheda l-oelUJceri, which I exhibit

this evening. I have set the Moth in exactly the same position

as that in which it rested on the virgin cork in the case, so as to

show the curious shape of the upper margin of the under-wings.

During the past season several specimens of the Goliath Beetle

(GoliatJius dniriii) were received, but did not live very long. A
specimen of "Ehinoceros" Beetle (Oryctes hoas), from Port Eliza-

beth, was presented by Miss Matcham and Captain Travers on

February 24, and lived till August 5. The specimen (which I

exhibit) used to burrow in the sand very rapidly, and when doing

so laid its horn back in the manner shown in the " setting."

When walking about above the ground it carried the horn upright

or nearly so. Its principal food was bananas.

One of the most remarkable inmates of the Insect-house at the

present time is a very fine specimen of the Giant Centipede

(ScoJopendra qiqas), from Trinidad, which was presented by
Mr. E. E. Mole, July 7, 1898 (see P. Z. S. 1898, p. 587).

This Centipede, on arrival at tlie Gardens, was in ratlier poor

condition, but it fed voi-aciously twice a week, and entirely con-



1899.] ME. E. E. HOLDING ON THE HOENS OP A MUNTJAO. 295

sumed a white mouse each time it fed. It improved rapidly, and
after the first three weeks it fed only once a week, and it will now
go for a fortnight Avithout feeding. When a mouse is put in the

Case the Centipede rears up upon its hinder legs and seizes the
mouse immediately, behind the head, with its strong mandibles
and the anterior five or six pair of legs. The mouse soon dies, no
doubt from the Centipede's poisonous bite.

Mr. E. E. Holding exhibited and made remarks upon the horns
of a Muntjac from Singapore^ which greatly exceeded in size and
weight those of the Indian Muntjac {Cervulus munfjac), the only
species with which they could be compared. The horns exhibited

(B), though distinctly cervuliue in their general character, indicated

considerable difference from the normal form of Muntjac horns,

being 9 inches in length, the brow-tine 4| inches long, girth of

A. Indian Muntjac. B. Specimen exhibited.

pedicle

'

3| inches,- -the Indian Muntjac horns seldom exceeding

6| inches, the brow-tine not more than li inch. The thickness

and shortness of the pedicle, the Avidth across the facial ridge,

with other osteological characters, seemed to indicate an animal
much larger, if not entirely distinct from the Indian species Avith

which it Avas compared.

The following papers were read :-

20*



296 DR. A. KEITH ON THE CHIMPANZEES. [Mar. 7,

1. Ou the Chimpanzees and their Relationship to the Gorilla.

By Arthur Keith, M.D., P.Z.S.

[Eeceived March 7, 1899.]

(Plate XX.)

At the present time there is in the Menagerie of Messrs.

Barniim and Bailey an adult female anthropoid ape, known by the

name of " Johauna," regarded by its owners as a Gorilla, but which,

tliere can be no doubt, is in reality a Chimpanzee. No difficulty

has ever been experienced in distinguishing between the male
Gorilla and the male Chimpanzee, nor between the females when
an anatomical investigation has been possible ; but on several

occasions, as in the case of this Ape, living female Chimpanzees
have been mistaken for Gorillas. There is the classical case of
" Mafuka'" ^ of the Di'esden Zoological Garden. " Joh.anna" shares

all the features of "Mafuka"; she answers to the description

given by Du Chaillu of the species he names " Troglodytes hooloo-

kamha"'^. The animal dissected and described by Gratiolet and
Alix ^ under the name of T. aubryi was also of the same variety.

" Johanna " is of interest because she represents a variety of Chim-
panzee which approaches the Gorilla in so many points that it is

evident the characters which separate the two African anthropoids

are not so well marked as many suppose. The difficulty of distin-

guishing the one from the other, as shown by a recent communica-
tion by Mr. Duckworth^ to this Society, is such that it has become
necessary to sum up, from a much w^der examination of material

than has ever been at anyone's disposal before, the structural and
physiological differences Mhich separate the Gorilla from the

Chimpanzee, and at the same time to sum up the evidence as to the

existence of one or more species of Chimpanzee. Some five years

ago, on M'orking minutely over all the anthropoid material in the

collections of the Natural History Museum at South Kensington
and the Museum of the Eoyal College of Surgeons, which contain

the skulls of 31 Gorillas, 44 Chimpanzees, 73 Orangs, and
56 Gibbons, I was struck by the fact that nearly all the characters

which had been used to differentiate species were points which
varied in structure and form with age, sex, and the individual,

but I have never had any difficulty in distinguishing between the

skulls, even of foetal Gorillas and Chimpanzees.

1 . The Eruption of the Permanent Teeth in Chimpanzees.

Mr. Duckworth has promised the Society a full description

of " Johanna," but I learned certain facts from her keeper,

' Keith. ' Introduction to the Study of Anthropoid Apes,' pp. 8, 23.

London, 1897.
^ Du Chaillu. ' Explorations and Adventures,' ISfil, p. 360.
^ Gkatiolet at Alix. " Recherclies sur I'Anatoiuie dn Troylodytes aubryi,"

Isouv. Archiv. du Mus. Hist. Aat. 18(i6, t. ii. pp. 1-203.
•» W. L. H. Duckworth. P. Z. S. 1898, p. 989.
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Mr. Mackay, whom I believe to be reliable, adding so consider-

ably to our knowledge of the habits of the Chimpanzee that I

wish to give them here.

She is, so far as I know, the first Chimpanzee that has ever

lived long enough in captivity to complete its permanent dentition.

All her permanent teeth have cut, with the doubtful exception of

the third molar on one side, and it becomes important to determine

her age so as to ascertain the period of life at which these animals

attain a complete set of permanent teeth. Man attains his about

the twenty-second year, but the Chimpanzee evidently much
earlier, Johanna has been twelve years in captivity—six years in

Messrs. Barnum and Bailey's Menagerie, six years in the Zoological

Gardens at Lisbon ; and we may infer, as it is the common age,

that she was one or two years old when Portuguese traders brought

her there from the West Coast of Africa, probably I.oango. When
she came into his care six years ago, Mr. Mackay is positive she

had then cut all her permanent incisors. From the appearance of

the third molars, I think the permanent dentition has been
completed very recently, so that we may accept the 12th or 13th

year as the terminal period of the Chimpanzee dentition. As is

usual in the female Chimpanzee, the canine teeth cut before the

last molars. There are only two other records of the period at

which the Chimpanzee teeth erupt. One is the case of " Sally " \

She was probably ten years of age when she died ; the permanent
premolars had cut, but the canines and the second and third molars

had not appeared. Ehlers ' also records the case of a Chimpanzee
in which the permanent dentition was being completed about the

11th or 12th year by the eruption of the canine and last molar

when the animal died.

2. Menstruation.

Little is known concerning the menstruation of the Anthro-
poids. The only observation is that of Ehlers ^ of a Chimpanzee
which began to menstruate about the tenth year, and continued,

until it died two years later, to show a monthly discharge.

Mr. Mackay's observation on " Johanna " verifies Ehler's state-

ment ; she began to show a monthly discharge when she was
believed to be ten years old. The discharge appears every 2Sth

day, and lasts for three days. It is sanguineous in colour,

profuse, amounting to perhaps 4 or 6 oz., staining freely her

skirt. She is then very irritable. For 6 to 8 days before the

discharge appears she is in heat, the genital labia are turgid and
swollen ; the nipples are fuller and more erect. When the

discharge appears, the state of turgescence in the pudendal organs

passes away. She shows a friendly disposition to men rather than

to women. She frequently plays with her nipples, but has

^ Beddard, F. " Contributions to the Anatomy of the Anthropoid Apes,"
Trans. Zool. See. Lond. 1892, vol. xiii. pp. 177-218.

^ EiiLEHS, P. " Beitrage zur Kenntnis.s des Gorilla und Chimpa,nse," Abh.
phys. CI. Ges. Wis.s. Gottingen, 1881, Bd. xxyiii. No. 1, 77 pp., 4 pis.
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ac(iuired no degenerate sexual habits. The sexual state, so far as

Mr. Mackay has observed, does not cliange with the season of the

year. Of menstruation in the Gorilla, nothing is known.

3. The Relationsldp of the Chimpanzee to the Gorilla.

An examination of all the structural systems of the African

Anthropoids leads to the inference that the Gorilla is the more

primitive of the two forms, and approaches the common parent

anthropoid more nearly than the Chimpanzee. Tbe teeth of the

Gorilla, individually and collectively, form a complete dentition, a

dentition at the very highest point of development ; tbe teeth of

thh Chimpanzee show marked signs of retrogression in development

of size and structure. The muscular development and the

consequent bony crests for muscular attachment of the Gorilla far

surpass those of tbe Chimpanzee. The muscular development of

tbe adult Chimpanzee represents the system of the adolescent

Gorilla. Some of tbe bodily organs of the Gorilla belong to a

simpler and earlier primate type than those of the Chimpanzee.

But in one point the Chimpanzee evidently represents more

nearly the parent form—its limbs and body are more adapted for

arboreal locomotion; of the two, the Gorilla shows the nearer

approach to the human manner of locomotion. On the whole, the

evidence at our disposal at the present time points to the fact that

the Chimpanzee is a Gorilline derivative, in which, with a

progressive brain-development, there have been retrograde changes

in most of the other parts of the body. The various forms of

Chimpanzee differ according to the degree to which these changes

have proceeded.

4. The Brain-development in the Chimpanzees and Gorilla.

The temperament of the Gorilla and Chimpanzee is absolutely

different. All the Gorillas of which we have any knowledge agree

in being sullen, untamable, and ferocious, even the youngest of

them. They do not tolerate confinement : only one has lived over

a year in captivity in Europe ; one is said to have been in the

possession of an African chief for six years. The Chimpanzee,

on the other hand, at any rate in its younger stages, takes to

confinement easily, is teachable and playful. The elaborate toilet

and performance gone through daily by " Johanna," the skilful

way in which she decants her glass of wine, removing and replacing

the stopper, declares her to be a Chimpanzee more clearly than

any other character she could show. Her education is probably

the most elaborate ever possessed by any ape. She appears to be

colour-blind.

Du Chaillu states that the Chimpanzee to which he gives the

name of T. hooloo-lcamba had a distinctive cry ; from her physical

features "Johanna" appears to belong to that species. When in

a ht of passion, into which she is easily thrown, the hair of the

scalp becomes erect, she beats the floor with her feet and hands,
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and utters a cry beginning with a low lioo, hoo, graduall3^ raising it

in volume to a loud climax. I do not tlaink her cry diifers from
that of the young Antliropopitliccus niger in chai'acter ; what is

peculiar in her cry may be put down to her more advanced age. The
Chimpanzee cry is very diiferent from the howl of the Gorilla;
" Johanna " does not beat her breast, as the Grorilla does, when in
temper. She allows her keeper, only, to handle her ; she is vicious

towards others and takes her revenge on an oifender by suddenly
throwing handfuls of litter at him from the floor of her cage. She
has never been given an opportunity of manifesting any nest-
building habit, and the experiment seems well worth trying. On
making her escape on one occasion she was found carrying away
large pieces of wood on her shoulder.

She is fed mostly on fruit. A day's rations consists of :

—

2 dozen bananas.

1 „ oranges.

1 „ raw eggs.

^ „ apples.

Lemons.
Carrots.

Coffee, tea, port wine.

Toast and sandwiches.

When given an opportunity, she caught, plucked, and ate a
sparrow, but she rejects no pellets from the stomach, as was the
case with " Sally."

She sleeps on her side and spends the day sitting on a broad
box, with her legs spread out in front and her arms on her belly.

There is a very marlced difference between the size of the brain
of the Gorilla and Chimpanzee. The average cranial capacity of
seven adult female Gorillas I found to be 450 c.c. ; of ten similar
Chimpanzees 364 c.c. ; but although the average is greater in the
Gorillas, the highest of Chimpanzees exceeded the lowest of the
Gorillas, so that the size of brain is not a feature that can be used
to discriminate the one from the other. The average cranial capacity
of six adult male Gorillas is 530 c.c. ; of sixteen male Chimpanzees
405 c.c. The smallest Gorilla skull had a greater capacity than
the largest Chimpanzee. The largest Chimpanzee skull measured
460 c.c. The cranial capacity appears to be diagnostic for the
males of those animals. An important distinction appears in the
size of the brain as in the general appearance of those Anthropoids

;

the sexual difference is much more marked in the Gorilla than in
the Chimpanzee.

The cranial capacity of those animals, stated in c.c, may be
taken as representing the brain-weight, stated in grammes '

; but
in comparing the relative size of the brains of the Gorilla and
Chimpanzee a greater deduction has to be made from the brain of
the Gorilla than from that of the Chimpanzee, owing to the much

' Keith. Journ. Anat. & Physiol. 1895, a, s., vol. ix. pp. 282-303.
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greater body-weight of the former '. The weight of " Johanna "

is 140 lbs. The greater cranial capacity of the Gorilla is marked
before the end of the milk-dentition.

Cranial capacity does not help us to distinguish between the

various forms of Chimpanzee. The skull of a male " Kooloo-kamba "

brought home by Du Chaillu measures 420 c.c, rather more than
the average capacity of the male Chimpanzee ; four skulls of males

brought by Emin Pasha from Central Africa av^erage 422 c.c. ; two
females measured 378 c.c, showing distinctly a high average, and
confirm in some degree the supposition that the Central-African

form is a distinct vaiiety : a male of the variety known as A. calvus

measured 420 c.c. ; two females averaged 368 c.c. These figures, so

far as they go, show that the Chimpanzee, although widely spread,

has not broken up into forms separated widely by a divergence in

brain size.

5. The Palate and Dentition of Gorillas and Chimpanzees.

The size and shape of the hard palate, counting as the palate

the whole area lying with the outer margin of the dental arcade,

seem to me of great importance. The size and shape of the
palate express better than other features the brute development
of the race. The larger the relative size of the brain, the smaller

the relative development of the palate. Its size and shape depend
on the degree of development of the teeth. In an animal like the

Grorilla, in which the dentition is complete and robust, the palate is

extremely large and its length is much greater than its breadth.

In the Chimpanzee at birth the breadth of the palate, as in Man,
is greater than its length, whereas in the Gorilla the length is,

even at birth, greater than the breadth. The development of the
facial parts of the skull and of its bony crests depends on the size

and shape of the palate.

As in the case of the cranial capacity, the palatal differences of

the male Gorilla and Chimpanzee are very marked. The average
palatal area of seven adult male Gorillas was 7200 mm. ; the breadth
was 63 per cent, of the length : the corresponding figiu-es in 15
adult male Chimpanzees were, palatal area 4580 mm. and the breadth
was 77 per cent, of the length. The maximum measurements in

the Chimpanzees were less than the minimum measurements of the
Gorillas. But the difference between the females was less marked

;

the palates of some Chimpanzees exceeded those of some Gorillas.

Here, again, the palate affords no certain index as to the animal.

But, on an average, the palate of the female Gorilla is much
the larger : for 7 adult female Gorillas it was found to measure
5600 mm., the breadth being 73 per cent, of the length ; in

11 female Chimpanzees the average area was 4200 mm., and the
breadth 77 per cent, of the length. The figures quite bear out my
opening statement that the brute development of the Gorilla, even
in the female, is much greater than in the Chimpanzee.

' Dubois, E. " Ueber die Abhangigkeit des Hirngewichtes von der Korper-
grosse beim Menschen," Archiv fiir Anthrop. 1898, Bd. xsy. p. 423.
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The palate of the Central-African Chimpanzee most resembles

that of the Gorilla. The average area for 3 males amounted

to 4350 C.C., rather less than the ordinary Chimpanzee ; the breadth

is only 71 per cent, of the length—a very low amount. The skulls

of Anihropopithecus calvus and A. Tcooloo-lcamha are too few to draw

inferences from, but in both the breadth index is over 80 per cent.

The difference in form and size of the teeth of Grorillas and

Chimpanzees is very emphatically marked. The cusps of the molars

of the Gorilla are extremely prominent, almost prismatic, with the

enamel deposited in a sharp crystalline manner, with only round

the bases of the cusps evidence of the crenated folds of enamel

which form a pronounced character in the teeth of Chimpanzees.

The cusps of the Chimpanzee are bluntly conical and not nearly

so prominent as in the Gorilla. The crenation of the enamel

is perhaps the most diagnostic feature of the great Anthropoids.

Cusps resembling those of the Gorilla occur in the teeth of the

Siamang and some South-American monkeys {Brachyteles and

Larjotlirix), and represent the molar cusp at its most robust de-

velopment. The cusps of the Central-African Chimpanzee most

resemble those of the Gorilla, but never approach them in degree

of development.

The molar teeth of the Gorilla, as may be seen from the

accompanying measurements, are very much larger than those of

the Chimpanzee :

—

m.^ m.^ m.^ m.i m.-^ m.^

Length of molar teeth,
|

stated in mm., an average 1 14'6 (X 14) 15-2 14-1 1.5 16 17

of both sexes of Gorilla... J

Do. Chimpanzee 10 (X 10-5) 10-2 8 11-5 12 11

One may say, almost with certainty, that any upper molar tooth

over 12 mm. in length is that of a Gorilla, and under 12 is that of

a Chimpanzee. The molar teeth of the female Gorilla are almost

as large as tb.ose of the male : the molars of the female Chimpanzee

are smaller than those of the male and show more marks of retro-

gression : -while the third molar of the Gorilla, especially the lower,

is as fully developed as the other two teeth, the corresponding

tooth in the Chimpanzee, as in Man, and as in the Orang, shows

distinct retrograde changes. The table on p. 302, the result of the

examination of 22 Gorilla and 26 Chimpanzee skulls, shows the

retrograde development of the cusps in the Chimpanzee, especially

in the third molar tooth.

The observations show that in point of size, in development of

cusps, and in arrangement of enamel the teeth of the Gorilla far

exceed those of the Chimpanzee, and, unlike former points of

difference, the distinction between the molars of the females is as

well drawn as between the molars of the males.

In every point the teeth of the Central-African Chimpanzee
make the nearest approach to the Gorilla ; the molars of the Bald

Chimpanzee have probably undergone the most retrograde change.
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Number of Cusps on the xipper Molar Teeth of Gorillas and
Chimpanzees.
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enough oE material to make auy statement as to their development
in Anthropopitliecus calvus and A. kooloo-lcamha. The premolars of

the Chimpanzee although differing in size, do not dii£er much in the
number and arrangement of their cusps.

The canine teeth have attained their greatest development
amongst the large Anthropoids in the Gorilla. Their large size

expresses the ferocity of the animal. The sexual difference between
the canines of the male and female is much greater in the Grorilla

than in the Chimpanzee : the canines of the male Chimpanzee
equal in their development those of the female Grorilla. The
upper canines of the male Gorilla project 14-18 mm. above the
other teeth; their antero-posterior diameter varies from 18-20 mm.

;

the lower project above the premolar teeth from 8-10 mm. The
development of the upper canines of the male Chimpanzee is much
less than those of the Gorilla : the upper projects 8-12 mm. with
an antero-posterior diameter of 12-15 mm. ; the lower reaches
above the other teeth from 4-6 mm. In the female Gorilla the
upper canines reach above the other teeth from 8-10 mm. ; the
corresponding measurement in the Chimpanzee is from 6-8 mm. :

in the lower teeth, the canines of the Gorilla project 4-6 mm. ; in
the Chimpanzee seldom more than 3 mm. The size of the canine
teeth helps in the diagnosis of the Chimpanzee.
The incisor teeth of the Gorilla are a fourth larger than those

of the Chimpanzee, but the relative size of the individual incisors

is almost the same. The upper lateral incisors, owing to the great
size of the canines, are relatively small in the Gorilla. The
arrangement of the cuspules of enamel on the teeth of the one
is different from that of the other, but the small amount of
material at my disposal precludes me from making any more
definite statement.

In both the Chimpanzee and Gorilla the last permanent and
canine teeth commonly cat together ; but in the Chimpanzee the
canine cuts more frequently before the last molar than in the
Gorilla.

" Johanna " has the habit of yawning frequently, when a full

view is got of her teeth, and there cannot be a doubt for an
instant that in every point she possesses the dentition of a female
Chimpanzee.

I know of four instances of supernumerary molars in the Gorilla.

I know of only one in the Chimpanzee, and yet Chimpanzee skulls

are three times more numerous than those of the Gorilla.

6. The Myological and Osteological Differences in the Bodies and
Limbs of the Gorilla and Chimpanzee.

It is a very remarkable fact, and one that very forcibly proves
the close relationship between the Gorilla and Chimpanzee, that
there is scarcely a feature in any muscle or bone found in one
animal which is not also found in the other. What is the ex-
ception in the one, frequently proves the rule in the other, and
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it is only by dealing with a large number of the two races that
their essential characteristics can be arrived at. The state-

ments made here, concerning the arrangement of muscles, are
founded on accounts more or less complete of the dissections of

13 Gorillas and 30 Chimpanzees. When the osteologieal and
myological differences that separate the Chimpanzee and Gorilla
are analyzed it is found that they all centre round the adaptation
of the Chimpanzee for a life almost completely arboreal, while in
the Gorilla they indicate an adaptation for spending a life in the
open as well as on trees. In short, the body of the Gorilla is more
adapted for the human manner of progression than that of the
Chimpanzee.
The approach to plantigrade progression is seen in the develop-

ment of the heel and calf-muscles of the Gorilla. The os calcis

projects behind the astragalus, to serve as a lever for the soleus
and gastrocnemius, twice as far in the Gorilla asm the Chimpanzee.
The projection in the Chimpanzee is always less than 1-5 cm.

;

it is never less than 3-5 cm. in the adult Gorilla. The soleus, too,

shows a much greater tendency in the Gorilla than in the Chim-
panzee to assume the form found in Man. It had acquired an
origin from the tibia in 3 out of 8 Gorillas and in only 2 out of

12 Chimpanzees, while in the Gorilla the soleus resembles to
some extent the human arrangement by being more closely fused
with the tendon of the gastrocnemius.

As a grasping-organ, made up of two limbs, a hallucial limb on
the one side and a digital limb on the other, the foot of the
Gorilla does not differ materially from that of the Chimpanzee.
The proportional length of these limbs to each other and to the
louer extremity, as seen in the skeleton, are ahke in both. The
muscles that act on them, except iia minor details, are almost alike.

The foot of the Gorilla is the more bulky, broader, and the two
proximal phalanges of the toes lie within the plantar web.
The muscles that flex and adduct the great toe show the same

arrangement and same variations in both, and in the extensor
muscles of that digit only the tibiahs anticus is different, making
an approach to the human form in the Gorilla. Of 7 Gorillas,

<mly the tendon was divided in 5 ; the division extended deeply
into the muscle in 2 : in the Chimpanzee, on the other hand,
resembling the lower Primates, the muscle and tendon were divided
in 16, the tendon only in 3. This, again, is a point in which the
Gorilla shows an adaptation to plantigrade progression.

When the digital litub of the foot is examined, the Chimpanzee
shows the greater number of primitive features. The contrahentes
muscles, either as fibrous bands or as iibro-muscular slips, are always
more evident in the Chimpanzee than in the Gorilla. The inter-
osseous muscles in the foot of the Chimpanzee are arranged as in
all the lower Primates, the third digit receiving the insertion of the
2nd and 3rd dorsal interossei muscles ; but in 3 out of 7 Gorillas
the second digit, as is the case in Man, received the insertion of
the Ist and 2nd dorsal interossei muscles. In this feature also

the Gorilla shows an approach to an adaptation for plantigrade
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progression. In both, the muscles of the fifth toe show a marked
tendency to become vestigial—a condition which occurs in Man,
and which Mr. Herbert Spencer believes to be due to the wearing
of boots ; but the retrograde changes are most marked in the

Grorilla. In 4 out of 11 Chimpanzees this digit received a tendon
from the extensor hrevis cliyitorum, a tendon found in only

1 Grorilla out of 8. The flexor brevis of this digit Avas absent in

3 Chimpanzees and fibrous in 11 ; it was absent in 3 Gorillas,

fibrous in 6, and muscular in 3. The flexor accessorius is equally

variable in both ; it was found in the feet in 6 out of 10 Gorillas

and in 6 out of 11 Chimpanzees. The origin of the flexor brevis

digitorum shows much variation in both animals, but the tendency
for a complete transference of the origin of this muscle from the

tendon of the long flexor of the foot to the tuberosity of the heel

is most marked in the Chimpanzee, a character in which it more
resembles Man than its congener.

The better adaptation of the lower extremity of the Chiuipanzee
for a climbing-organ is seen in the extensive insertion of the semi-

tendinosus, gracilis, sartorius, and biceps to the fascia of the leg,

in the occasional slip from the adductor magnus to the inner head
of the gastrocnemius, and in the separation of the scansorius. The
scansorins is a segmention from the anterior border of the deepest

gluteal sheet, for the more complete flexion of the hip-joint. It

existed as a separate muscle in 6 out of 11 Chimpanzees and in

only 2 out of 8 Gorillas. The lower extremity is nearly equal in

length (sometimes longer) to the upper extremity ; in the Gorilla

it is always shorter ; but the proportion of the anterior and pos-
terior limbs varies considerably.

Some well-marked features, related to their methods of locomo-
tion, distinguish the upper extremity of the Chimpanzee from the

Gorilla. The arm of the Chimpanzee is that of the brachiators,

anthropoids like the Orang and Gibbon, which use the arms as one
of the main organs of locomotion. The arm of the Gorilla

resembles more in its proportions that of the lower Apes, Both
the Chimpanzee and Gorilla agree in showing many retrograde

changes in the thumb. In neither is it a grasping-organ. The
flexor longus pollicis is vestigial in both ; in Gorillas it was re-

presented by a tendinous thread springing from the deep flexor of

the index digit in 2 ; in the remaining 10 it was completely absent
or represented by a piece of tendon in the thumb only. In 25
Chimpanzees it was present as a thread in 15, and in the remaining
10 it was completely absent or merely the terminal part of the

tendon was present. The retrograde change has made furthest

progress in the Gorilla. The short muscles that flex the thumb
have the same arrangement in both, except that the opponens
pollicis is better marked in the Gorilla.

There are differences in the extensor muscles of the thumb.
The tendon of the extensor ossis metacarpi is much more com-
pletely divided into a carpal and a metacarpal part in the Chim-
panzee ; and while this tendon sent a slip to the proximal phalanx
of the thumb, as it always does in Man, in 4 out of 9 Gorillas,
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such a slip occurred in only 1 out of over 20 Chimpanzees. On
the other hand, the extensor lonr/us polUcis of the Chimpanzee
frequently sends a slip to the proximal phalanx, an occurrence not

met with in Gorillas. The thumb in the Chimpanzee is on the

whole the more robust, but in the arrangement of the extensor

muscles the Grorilla approaches most nearly to Man. In proportion

to the length of the upper limb, the thumb of the Chimpanzee is

slightly the longer.

There are certain well-marked points of distinction between the

palmar and digital parts of the hand of the African Anthropoids.

The hand of the Chimpanzee is long and narrow, a hook to cling

by ; the hand of the Gorilla is shorter and broader. The meta-

carpal and phalangeal parts of the Chimpanzee hand make up over

25 per cent, of the length of the upper extremity ; it seldom exceeds

22 per cent, of the Gorilla's arm and is frequently less. The hand
of the Chimpanzee is adapted for bracliiation, the hand of tl:e

Gorilla is not. The contrahentes muscles to the 4th and 5th digits

are very seldom absent in the Chimpanzee ; they are seldom present

in the hand of the Gorilla. The tendon of the flexor profundus
digitorum to the index digit commonly sends a slip to the tendon
of the third, a rare occurrence in the Chimpanzee.

The arrangement of muscles on the back of the hand, as in the

case of those of the flexor aspect and of the thumb, is most primi-

tive in the Chimpanzee. In both apes the superficial extensor

muscle to the fifth finger is small or absent ; the extensor indicis,

a muscle of the deep layer of extensors, was present in all the

Chimpanzees examined, but only in 7 out of 8 Gorillas : the

deej) extensor of the 3rd digit was present in none of the Gorillas,

but in 5 of 12 Chimpanzees ; the corresponding tendon to the 4th

digit was present iu 1 of 8 Gorillas and in 4 of 12 Chimpanzees. The
deep extensor of the fifth digit was present with equal frequency.

A curious transmigration in the origin of the forearm muscles,

resembling the change that has occurred to a greater extent in

Man, is seen at the elbow of the Chimpanzee. The pronator radii

teres has in the Chimpanzee an origin from the coronoid process of

the ulna in 9 animals out of 11, in only 3 out of 8 Gorillas;

an origin of the flexor corpi radialis from the radius is more
comnion amongst Chimpanzees ; the flexor sublimis digitorum had
a coronoid origin in 10 out of 12 Chimpanzees and in only 1 out

of 8 in the larger ape.

A consideration of muscles which have become more or less

vestigial in Anthropoids shows how closely the Chimpanzee and
Gorilla are related to each other, and at the same time how they
differ. The following list will show this at a glance :

—

Gorilla. Ciujipanzee.

Pi-esent. Absent. Present. Absent.

Palmaris lonrjiis .... 4 7 9 3
Plantaris 12 25 17
Fenoneus quinti digiii. Equally sm.all or absent in both.

Pi/raniidalis „ „ „
Psoas jjarinis „ „ „ (absent 40 p.c).
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The latissimo-condyloideus, a muscle which has been reduced to

a mere fibrous vestige in Man, is much diminished in size in both
Gorilla and Chimpanzee, but it is larger and more primitive in its

attachments in the Chimpanzee than in the Gorilla. The humerus
is proportionally long in the Gorilla (40 per cent, or more of the

limb). The arm of the Chimpanzee, considering all its characters,

approaches the conditions found in the brachiating Apes and shows
features adapted for climbing not shown by that of the Gorilla.

A distinctive feature of the Gorilla, and one adaptative to plan-

tigrade progression, is the great development of the anterior-superior

part of the ilium. The breadth of the iliac fossa, measured from
the posterior-superior to the anterior-superior iliac spine is never
less than 17 cm. in the adult Gorilla and never more than 13 cm.
in the Chimpanzee. The result of this development is that the

posterior part of the external oblique muscle of the abdomen is

inserted to it ; the tensor vagina femoris arises from it ; the iliac

crest acts as a fulcrum for these muscles to balance the body on its

lateral aspects.

The bones and muscles of the Chimpanzee thorax resemble the

arrangement found in lower Primates more closely than those of

the Gorilla.

One of my pupils, Mr. Tredgold \ has shown that the average
costal development of the Chimpanzees is 13'20 ribs, for Gorillas

12"86; there are commonly 13 pairs in both, but 12 pairs occur
in the Gorillas occasionally and 14 pairs not unfrequently in the

Chimpanzees. The lower limbs of the Gorilla show a tendency
to be fixed to a vertebra higher up than in the Chimpanzee ^. The
lumbar curve is more pronounced in the Gorilla ^ Further, in the
more extensive attachment of the pectoral muscles to the chest-

wall, and in the absence of a hiatus between the clavicular and
sternal parts of the pectoralis major, the Chimpanzee recalls the
arrangement in the lower Primates more than is the case in the

Gorilla. The secondary attachment of the pectoralis minor to the

coracoid process, a constant insertion in Man, is the rule in Gorillas

and the exception in Chimpanzees ; it occurred in 8 out of 9
Gorillas and 7 out of 18 Chimpanzees. That point also indicates

adaptation in the arm of the Chimpanzee to brachiation.

There is a very well-marked difference between the Gorilla and
Chimpanzee in the attachment of the extensor muscles of the neck.

The difference is seen in the Chimpanzee's more extensive cervical

origin or insertion of the trapezius, rhomboideus, splemus colli, levator

anguli scapulce, and omo-trachelien muscles ; they have also a more
extensive attachment to the dorsal vertebrae below. The wide cer-

vical attachment, which was the rule for these muscles in the Chim-
panzee, was the exception in the Gorilla. These attachments are
adaptive to the greater mobility of the head of the Chimpanzee,
a feature in which it much more resembles Man than the Gorilla.

^ Journ. of Anat. & Physiology, vol. xxi. p. 288.
^ A. M. Paterson. Trans. Eoy. Society, Dublin, 1893, ser. 2, vol. v. pt. iii.

^ D. T. CuNNiNGHAu. Cunningham Memoirs, Roy. Irish Acad. 1892,
no. vii.
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It will be thus seen that there is scarcely a feature in any

muscle or any bone in the body of the Chimpanzee or Gorilla that

can be said to be distinctive, "and yet, when their characters are

summed up, on an average, there are very striking differences

between the body of the one and the body of the other.

7. The External Ear of the Gorilla and Chimpanzee.

The external ear of Man and the Anthropoid Apes, as well as that

of some South-American monkeys, is in a retrograde phase of de-

velopment. Eetrogression has proceeded furthest in the ear of the

Orang-utan, to a Jess degree in the ears of Man and the Goiilla,

and least iu that of the Chimpanzee. " Johanna " has what may

be described as the typical Chimpanzee ear, a form not known to

occur amongst Gorillas. It measures 85 mm. from the top of the

helix to the'lower border of the lobule, and 50 mm. from the base

of the tragus to the posterior border of the helix. The height of

the Gorilla ear seldom exceeds 60 mm. and its breadth is commonly

about 40 mm. The ear of the Chimpanzee stands out from the

side of the head at an angle, like the wind-sail from theport-hole

of a steamer ; the ear of the Gorilla is appressed to the side of the

head. Du Chaillu describes the ear of A. Tcooloo-kamha as veiy

lart^e ; the ear of A. anhryi, supposed to be of this species, was

mut-h smaller than that of " Johanna "
; while the ear of " Mafuka "

resembled in size that of the Gorilla. The small. Gorilla type of

ear is seen occasionally in the Chimpanzee. The Chimpanzee type

of ear is quite a common human form. The folding of the poste-

rior border of the ear, which must be regarded as evidence of a

retrograde development, has proceeded to a further extent in the

Gorilla than the Chimpanzee.

The degree to ^vMch the posterior border of the Helix isfolded

in Gorillas and Chimpanzees.

Number. Not folded. 2 mm. fold 4 mm. fold Average,

or less. or less.

Gorillas 19 2 15 5 1-30

Chimpanzees . . 22 9 12 1 '60

The lobule of the ear is more developed in the Gorilla.

" Johanna " possesses a very large lobule, measuring about 12 mm.

in depth.

The development of a Lobide in Gorillas and Chimpanzees.

Total Lobule less than Less than More than Average,

number. 10 mm. deep. 15 mm. deep. 15mm. deep.

Gorillas .... 25 4 16 5 10-4mm.

Chimpanzees. 14 9 4 1 34mm.

The average development of the lobule of the human ear is

nearly 15 mm. Its meaning is unknown.
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Darwin's point appears more frequently in the Gorilla than in the
Chimpanzee. It appears in 9 per cent. Chimpanzees and 26 per cent.
G-orillas, the last figure corresponding to its appearance in Man

—

taldng an average of various races. The development of the ante-
helix in the Grorilla approaches that of Man more nearly than the
Chimpanzee. The muscles of the ear are more rudimentary in
the Gorilla than in the Chimpanzee. Almost in every point the
ear of the Gorilla is the more human of the two. The external
ear is certainly an aid in distinguishing between the Chimpanzee
and the Gorilla.

8. The Circulatory and Digestive Systems of tJie

Gorilla and Chimpanzee.

Our knowledge of these systems in the two African anthropoids
is founded on a too limited amount of material to allow of any
definite statement being made as to the points on which they
differ. On the whole, they appear to resemble each other very
closely. The only feature that appears to demarcate them is

seen in the liver. The right lobe of the Gorilla liver shows always
a deep fissure, separating oflf a right lateral lobe, a fissure which
occurs vary rarely in the Chimpanzee and only occasionally in the
Orang. The liver of the Gorilla, in its division, is the most
primitive form found in the Anthropoids and most nearly resem-
bles that of the lower Catarrhini. On the other hand, especially

in its bulbous glans penis, the genital system of the Gorilla is the
more human. Laryngenl sacs occur both in the Gorilla and
Chimpanzee, and it is rather strange that " Johanna " has never
been observed to manifest its presence.

9. Hairs and Pigment as distinctive Features of the Gorilla

and Chimpanzee.

Neither the colour nor arrangement of hair, nor the degree to
which the skin is pigmented assist much in the differentiation of
the adult female Chimpanzee and Gorilla. In Antliropopiihecus nir/er

the pigment appears much later than in the other Chimpanzees,
and circum-oral and supra-orbital parts of the face appear never to

become deeply pigmented. The skin of the Gorilla, especially the
face, ears, palms, soles, and dorsal aspects of the trunk and limbs,

are deeply pigmented at birth. The adults of A. calvus and
A. hooloo-Jcamha show an equally intense deposit of pigment ; so

does the Central-African variety, but it is unlikely they are
so deeply pigmented at birth. The scalp of A. kooloo-kamba,
taking Johanna as an example, seems almost as thinly supplied
with hair as A. calvus. The arrangement of hair is the same
in all.

10. Features of the Face and Skull tvhich are characteristic

of the Chimpanzee.

Next to the teeth, the most characteristic features of the Gorilla

are to be found in the structure of its nose. The Gorilla retains

Pboc. Zool. Soc—1899, No. XXI. 21
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the long nasal bones of the lower CatarrhinI ; in all the other

Anthropoids and in Man they have undergone marked retro-

gression, especially in the Orang. The nasal bones, as can be

seen in the living Chimpanzee, extend downwards to the level of

the lower border of the orbit and are never over 25 mm. long
;

ill the Gorilla they extend much lower down and are never less

than 40 mm. in length. The nasal bones of the Gorilla show a

sharp median ridge, evident in the living animal. This ridge

appears at adolescence and sometimes disappears in very old

animals. A trace of this ridge is seen on the nasal bones of the

Central-African Chimpanzee. The nasal bones unite before birth

in the Gorilla, at or after birth in the Chimpanzee. At their

upper end the nasal bones of the Gorilla always project within

the interfrontal sutnre, sometimes to a slight degree, frequently

to a very considerable extent, and at their lower ends unite into a

spine in over 60 per cent, of skulls. On the other hand, the nasal

bones of the Chimpanzee seldom project within the interfrontal

suture and only to a slight extent, the examples occurring mostly in

Central-African Chimpanzees, and show an inferior spine in only

15 per cent, of skulls, and these were mostly from Central Africa.

The inrer-oi'bital breadth and the shape of the bridge of the nose have

frequently been used as characters of differentiation. They both

depend on age, and to some extent on sex. All through the life

of a Chimpanzee the bridge of the nose keeps changing in con-

formation, owing to the continual growth of the lachrymo-ethraoidal

air-sinus : the convex bridge of the young adult becomes converted

into the flat or depressed bridge of the old adult. The inter-

orbital breadth is practically the same for Gorillas and Chimpanzees,

being greater in males than females, but the bridge of the nose

in the Gorilla never becomes flattened and depressed like that of

the Chimpanzee.

In her wide, smooth, rounded alar nasal folds, Johanna, and

all the Chimpanzees ascribed to the variety of which she is an ex-

ample, shows a marked Gorilline feature. A. niger never possesses

these folds so markedly, although they do increase in size with

age ; but in the Gorilla they extend almost to the margin of the

lip, the middle part of which shows a widely grooved philtrum. In

Johanna a distinct transverse groove marks the upper lip from

the nose, and such a groove occurs always in Chimpanzees. The
middle and inferior turbinate bones of the Chimpanzee are more
convoluted than in the Gorilla, and the nasal duct less inflated.

In development, the palatine processes of the palate-bone of

the Gorilla frequently fail to meet, giving rise to a form of cleft

palate ; they always, when they unite, leave an open angle between

them : the corresponding processes in the Chimpanzee are always

well developed and unite so as to leave the bony palate with a

transverse postei-ior border. The nasal spines of the premaxilla are

commonly present in the Gorilla (17 out of 28) and seldom in the

Chimpanzee (5 out of 43). The nostrils are \^ddest in the Gorilla.

The anterior opening of the nasal cavity in the adult Chimpanzee
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measures on an average 25 mm. high and 2-5 mm. broad ; iu the

female Gorilla 29 mm. high and 31 mm. broad; 31 mm. high and
38 mm. broad in the adult male Gorilla. The orbits vary according

to age, sex, and the individual, but they measure, almost without

exception, most in the transverse diameter in the Chimpanzee,
in the vertical in the Gorilla, a feature dependent on teeth

development.

Certain features in the foramina for the exit of nerves in the

facial part of the skull separate the Gorilla and Chimpanzee. The
infra-orbital foramen in the Gorilla is divided into two or more
compartments by a vertical bar, that iu the Chimpanzee by a hori-

zontal bar. This difference depends on the fact that the infra-

orbital nerve in the Gorilla sinks down within the maxilla from the

mai'gin of the orbit ; in the Chimpanzee it passes horizontally

inwards from the maxillar^^-malar sutui-e. The foramina for the

nasal nerves are always to be seen in the nasal bones ot the Gorilla,

never in those of the Chimpanzee ; in the Chimpanzee these

foramina occur in, or at the side of, the upper part of the premaxilla.

Malar foramina occur only occasionally in the Gorilla ; they are

always present in the Chimpanzee. The inferior palatine foramen
of the Chimpanzee is divided by a process of bone—a division not

seen in the Gorilla.

The supra-orbital ridges in Johanna project from the frontal

bone to a depth of 22 mm., and are separated by a glabellar notch.

This notch is very seldom seen iu the female and never in the male

Gorilla. It rarely occurs in the male Chimpanzee and is variable in

the female, but does not appear to be coulined to any particular

race. The supra-orbital ridges keep on growing through life : in

5 young adult Chimpanzees their average depth was 14 mm., in

4 old adults IS mm. ; at corresponding periods of the same sex of

the Gorilla they measure^O and 2-5 mm. In this feature Johanna
resembles the Gorilla. These ridges begin to form before the

milk-dentition is completed, and the part they play in the animal
economy is to strengthen the facial portion of the skull to give a

firm dental support.

The skull of the Chimpanzee is the more hrachycephalic. The
average length of 10 skulls of Gorillas, excluding from the measure-

ments the prominence due to the frontal air-siuusss and the

external occipital protuberance, was 118 mm., the corresponding

measurement iu 10 skulls of Chimpanzees 103'6
; the breadth of

skull, from one parietal eminence to another, was in the first 94 mm.,
in the second 89 mm. The breadth of the skull in Gorillas is

80 per cent, of the length, in Chimpanzees 86 per cent. But
the measurements overlap, and many of the measurements of the

female Gorilla correspond to those of the female Chimpanzee.
The temporal ridges in .Johanna are about 25 mm. apart on the

crown of the head, a Chimpanzee character. In only 1 out of

5 adult female Gorillas had these ridges not fused into a median
crest, and in that particular case the cranial capacity was un-

commonly great. In it the temporal ridges were 20 mm. apart.

21*
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In 9 adult female Chimpanzees, on the otlier hand, in only one had
the temporal ridges united to form a slight crest : the average

distance between them is 22 mm. These ridges in the male
Gorilla reach the sagittal suture as the canine teeth cut and fuse

into a ridge, which continues to grow all through life. In the male

Chimpanzee they only occasionally unite to form a ridge. The
develdpment of the temporal ridges, the height to which they reach

on the roof of the skull, depends on tlie dentition. The condition

in the adult female Chimpanzee corresponds to the stage of develop-

ment found in a male Gorilla cutting its second molar tooth.

The lower jaw in the female Gorilla, almost without exceptiou,

exceeds in every dimension that of the female Chimpanzee.

11. Summary.

The Gorilla may be distinguished in life from the Chimpanzee

by its sullen, untamable, ferocious nature ; its long nasal bones

descending far below the level of the infra-orbital margin ; its

great alar nasal folds running to the margin of the upper lip ; its

great peculiar molar, premolar, and canine teeth; its broad,

short, thick webbed hands and feet ; its long heel and the great

length of its upper arm with the smaller development of the

forearm.

EXPLANATION OP PLATE XX.

Anthropopifhecus troglodytes kooloo-kaniba. Taken from the specimen named
"Johanna," living in tlie collection of Messrs. Barnum and Bailey.

2. Further Note on Specific DifFerences in the Anthropoid

Apes. By W. L. H. Duckworth, M.A., Fellow of Jesus

College, Cambridge.

[Receiyed March 4, 1899.]

1. After reading a note on this subject to this Society in

December 1898, I learned that in the Zoological Museum at

Jena is an Ape, the determination of whose species has given rise

to some discussion : the point in dispute being, whether it should

be described as a Gorilla or a Chimpanzee. Through the kindness

of Professor Haeckel I have been enabled to examine the specimen

and have arrived at the following conclusion—that, although

labelled " Junger weiblicher Gorilla," ^ neither the stuffed skin nor

the skeleton afford any evidence to justify the term Gorilla ; and
the facts that hardly a suture remains unclosed in the skull, that

every epiphysis has long been fused with its diaphysis in the limb-

bones, and that the teeth are much worn down, indicate that this

was an ayed, and not a young female. The average transverse

diameter of the crowns of the molar teeth is 9-7 mm. (c/. the ape
" A"' at Cambridge, where the average is 10'4; and an undoubted
female Gorilla with 1-i mm.) ; and the mounted skeleton measures

^ The label runs :
—" Troglodytes gorilla (Cuv.). Junger weiblicher Gorilla,

von einem L^runga Neger, 1885, in der Kolonie Gaboon erlegt."
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only 1010 mm. in height (less than 3 it. 4 in.). On renewed
careful examination of the skeleton and of the skin, including

observations on hair-colour, ear-dhnensions, characters of the

extremities and face, I could find no reason for regarding it as

other than an old female Chimpanzee, but one considerably smaller

than our Cambridge specimen " A " (also an aged female).

2. The foregoing instance is one in which a Chimpanzee is

incori-ectly described as a Gorilla. The converse, whereby a Gorilla

is described as a Chimpanzee, may be noticed in the paper by
Professors Kiikenthal and Ziehen of Jena (in the ' Jenaische

Zeitschrift f lir Naturwisseuschaft,' Band xxix. 1894), entitled

:

" Untersuchungen iiber die Grosshirnfurchen der Primaten." On
mentiouiug Gorilla enr/ena, the authors state that they themselves

had no opportunity of making observations on cerebral hemispheres
of this species. They draw up, however, from the works of others,

a list of twenty chai^aeteristic features of the Assures of the cerebral

hemispheres in this species. They proceed to Troglodytes 7iu/er,

of which they describe six hemispheres, with which they combine
descriptions of two hemispheres of Troglodytes savagii ! The
latter specimens are in the Museum of the Eoyal College of

Surgeons, and are the cerebral hemispheres of a Gorilla that

died in this Society's Gardens in 1887. More interesting than
the omission of the authors to recognize the identity of Gorilla

engena with Troglodytes savagii is the fact that out of the ten

particulars in which the hemispheres of T. savagii are stated to differ

from those of T. niger, in three only does such divergence from
T. niger imply agreement with features previously described by the

authors as characteristic of Gorilla engena, while in three cases

there is divergence from these characteristic features of Gorilla

engena, and in the remaining four instances no comparisons can

be made. But further, from the examination of these hemispheres
of T. niger and savagii, the authors proceed to draw up a list of

characters specially typical of the hemisphere of the Chimpanzee,
and seventeen of these affect features that appeared in the list for

Gorilla engena. Of these seventeen characters, thirteen actually

present similarities in conformation between the hemispheres of

Gorilla engena and of the Chimpanzee (i. e. T. niger and T. savagii of

Profs. Kiikenthal and Ziehen), while only four indicate differences

of conformation. If we may accept the data, no better proof could

be adduced of the practical identity of Gorilla and Chimpanzee in

respect of cerebral convolutions.

3. The study of cerebral hemispheres of Gorilla and Chimpanzee
respectively (in my possession) shows in strong relief the diver-

sity of conformation that may be met with in the brains of the

former. Consequently the value to be attached to the arrange-

ment of the cerebral convolutions as a criterion of species is

insignificant, and herein the conclusion arrived at in the preceding
paragraph is corroborated. I should prefer, however, to postpone
the further consideration of this part of the subject until I have been
able to consult the communication so lately made to the Zoological

Society on the brain of the G orilla.
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[P.S.—Two points respecting tlie geographical distribution of

the Gorilla appear to me to call for notice here. Last _year (18t)8)

the occurrence of a Gorilla near Brazzaville on the Congo was
recorded, and, in fact, the specimen was brought to England.
Secondly, in the same year was published Captain Burrow s"s book,

entitled 'The Land of the Pigmies,' which contains a photograph
of an i\pe described as a Gorilla, which was shot at Stanley Palls.

If we regard this Ape as a genuine Gorilla, it follows that the

eastward range of that animal is much more extensive than it is

commonly supposed to be ; but unfortunately the evidence of the

photograph alone does not support that specific title, showing as

it does that the specimen was possessed of distinct Chimpanzee
features. Without further investigation, therefore, uo final con-

clusion on this point can be arrived at.]

3. On the Myology of the Edentata. By Bertram C. A.

\Vindle,'d.Sc., M.D., M.A., F.R.S., Professor of Ana-
tomy in Mason University College, Birmingham, and

F. 6. Parsons, F.Pt.C.S., F.Z.S., F.L.S., Lecturer on

Comparative Anatomy at St. Thomas's Hospital and

Hunterian Professor in the Royal College of Surgeons,

England.
[Received February 9, 1899.]

Part I.

—

Muscles of the Head, Neck, and Fore Limb.

It has been for some time our intention to gather together the

very scattered literature on the subject of Edentate myology, and
to check it by a series of dissections of such animals as we could

collect. We are greatly indebted to this Society, to Professor

Stewart of the Eoyal College of Surgeons, and to Professor Howes
of the Eoyal College of Science for giving us opportunities of

dissecting specimens in their stores. A\'^e submit that the com-
paratively large number of records which we have been able to

bring together as the result of our own dissections and a study

of the literature has given us an opportunity of indicating which
muscles are constant and which are liable to variation. For this

reason we are glad to be able to point out that we have several

records of most of the existing genera of Edentates. There are

many points on which further information is desirable, and we feel

that the paper is far from complete ; still, as the investigation has

been lehgthy and arduous, it has seemed best to publish this lirst

part and to defer, as in the case of the Carnivora, the generali-

zations which we intend to offer, untU the remainder of the

muscles are dealt with, in a second part of this paper. As in

former papers, small numerals refer to the list of animals at

the commencement of the paper and Eoman figures to the

bibhography at its end. Those animals in the list against which
no author's name is placed have been dissected by ourselves.
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List of Animals.

ramily BBADYPODiDiE.

1. Bradypus tridactylus,

2. „ „ (Humpliry, IV.)

3. „ „ (Macalister, XIV.)
4. „ „ (Meckel, XI.)
5. „ „ (Mackintosh, XVI.)
6. „ „ (Cuvier & Laurillard, XVII.)
7
8. Chohejjus didactylus.

9. „ „ (Humphry, IV.)

10. „ „ (Mackintosh, XIII.)

Family MYEiiEcoPHAGiD.?:.

11. Myrmeccijhaga juhata \
12. „ „ (Pouchet, II.)

13. „ „ (Macalister, I.)

14. Tamandua tetradactyla.

15. „ „ (Rapp, III.)

16. „ „ (Cuvier & Laurillard, XVII.)
17. Cyclotliuriis didactylus. (Humphry, IV.)

18. „ „ (Macalister, I.)

19. „ „ (Meckel, V.)

20. „ „ (Galtou, VI.)

21. „ „ (Cuvier & Laurillard, XVII.)

Eamily Dasypodid^.

22. Dasypus villosus.

23. „ sexcinctus. (Galton, X.)
24. „ „ (Cuvier & Laurilla.rd, XVII.)
25. Tatusia peba. (Macalister, VII.)

26. „ sp. inc. (Meckel, XL)
27. Chlamydophorus truncatus. (Macalister, XI.)
2S. „ „ (Hyrtl,XII.)
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Pannicuhis.—Bradypodida . The three records which we have

of this muscle in Bnuiypus all agree in stating that the dorsal

portion is very feebly marked. The ventral part or abdomino-

humeralis passes backwards as far as the outer surface of the

thigh, whilst anteriorly it covers in the axilla, and is attached

to the pectoral ridge deep to the pectoral muscle. We have

succeeded in satistSang ourselves that the sterno-facialis and

sphincter colli are both absent in this family.

Myrmecophacjidce. In Cydothurits the abdomino-bumeralis re-

sembles that of the Bradypodidcp ; it is well marked on the outer

side of the thigh and extends as far as the knee. Humphry (17)

describes a femoral attachment between the ectogluteus and

vastus externus. In Tamandua (14) the dorso-humeraUs is

better developed than the abdomino-bumeralis.

Dasiipodido'. In this family the pauniculus is remarkably

specialized, being divided into a number of slips which are inserted

into the carapace. In Tatusia peba (25), Macahster describes

seven parts, viz. : («) abdomino-femoral, from the mid-Une of the

abdomen to the anterior edge of the femur
;

(b) abdomiuo-tergal,

from the anterior part of the mid-line of the abdomen to the deep

surface of the dorsal shield
;

{c) ischio-tergal, from the tuber ischii

to the deep surface of the pelvic shield
;
{d) pectoro-brachial, from

the mid-line of the pectoral region to the fascia on the inner

border of the arm
;
(e) dorso-pectoral, from the integument over

the clavicular pectoral to the anterior angle of the dorsal shield

;

(f)from the angle of the mouth and the skin over the side of

the jaw to the lateral border of the dorsal shield as far as the

elbow
; (</) a similar and longer slip connected veith the posterior

trapezius. In Dasypus villosus {22) the most important bundle,

which is probably platysmal in its nature, passes from the lower

part of the zygoma to the cephalic border of the first part of the

dorsal carapace and thence backwards as far as the fourth segment.

Another band passes from the skull above the orbit to the head-

shield. In Dasypus sexcincius (24), Cuvier and Laurillard figure

these zygomatic and occipital bundles, the former being, as in

viUosus, much the larger of the two. The acromio-basilar of

Galton (23) is well-marked and passes from the skull anterior and

lateral to the occipital slip to the acromion process at its junction

with the spine. It lies wholly superficial to the trapezius, and is

clearly the same as Cuvier's portion cervicale du trapeze.

In Cldamydopliorus (27) there is no connection between the

panniculus and the spliteroma ; the abdomino-bumeralis is repre-

sented by a thin slip from the external aspect of the thigh to the

surface of the abdomen. Some fibres, which appear to be quite

separate from those of the trapezius, pass from over the scapula to

the cephalic shield, aud these may probably be homologous with

the acromio-basilar of Dasypxis. In the Manidce the panniculus

more closely resembles the more common mammalian arrangement.

The abdomino-bumeralis is very thick and dorsally inseparable

from the dorso-humeralis, the two covering the outer side and
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front of the thigh and buttocks. Some fibres also find their way
to the inner side of the thigh and there blend with the gracilis.

Anteriorly the more ventral fibres, to which alone the name of

abdomino-hum^ralis should be applied, pass deep to the pectoarls

and are inserted partly into the ribs and partly into the pectoral

ridge of the humerus. The more dorsal part of the pannicular

sheet, or dorso-humeralis, is partly inserted with the abdomino-

humeralis, deep to the pectorals, and partly runs to the fascia of

the dorsal surface of the arm and the posterior border of the outer

end of the spine of the scapula. In our specimens of Manis
the platysma is quite rudimentary, though it appears to be well

developed in Mams javanica (34) (Macahster). In the Oryctero-

podidce (35, 36) there seems to be a remarkably well-developed

panniculus. We have not, unfortunately, had the opportunity

ourselves of dissecting the Aardvark, but the descriptions of the

platysma in this animal which are at our disposal are quite clear,

and seem to show that it there reaches a development superior to

anything which we have as } et met with in our researches into

mammalian musculature. It is described as passing from the

zygomatic region over the neck and shoulder and arm to the

radial side of the forearm. Humphry (36) and Cuvier and

Laurillard (37) both figure this extensive platysma, and both also

figure a very well-marked sphincter colli or sterno-facialis running

backwards to the hinder end of the sternum, superficial to the

pectorals. Gralton (35) describes a muscle running from the

orbicularis oris to the hinder end of the thorax, where it is

attached to the mid-line of the sternum ; this, there can be little

doubt, is the sterno-facialis (c/. " Lectures on the Muscles of

Mammals,'"' Journ. of Anat. & Phys. vol. xxxii. p. 430). The
same author states that part of this muscle passes under the jaw

and round the neck, a fasciculus which quite clearly corresponds

to the sphincter colli of other mammals. The abdomino-huraeral

part of the panniculus in this animal is also well developed (37).

Facial Muscles.— There is little of special interest to note with

regard to the facial muscles of the Edentates, and there is so much
variety in the terminology employed by different writers that a

satisfactory generalization is most difficult. All the animals seem
to possess the orbiculares palpebrarum et oris, levator labii

superioris, zygomaticus, depressor labii inferioris, and retractor

naris, as well as anterior, superior, and posterior auricular muscles,

the last-mentioned being usually the best developed of the thi^ee.

The muscles of the face in Myrmecophaga have been described iu

great detail by Owen (Trans. Zool. Soc. vol. iv.).

In Braclypus the zygomaticus is well marked, whilst the most
remarkable feature in the Dasypodidce and Manidce is the great

development of the retractor naris, which rises from the zygoma
and passes directly forwards to the snout and is evidently a

valuable adjunct in rooting and grubbing.

Masseter.—In Bradypus (1) the muscle is bilaminar, but the

two layers are not very easily separable, The superficial rises
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from the anterior inferior border and from the inferior angle of

the malar, and is inserted into the lower border of the mandible

from the angle to midway between the angle and the symphysis.

The deep layer comes from the lower part of the posterior border

of the malar and is inserted into the outer surface of the mandi-

bular ramus. In his elaborate account of the muscles of the face

in Myrmecophaga, Owen does not mention any bilamination of the

masseter. In Dasypus (22) the muscle is distinctly bilaminar.

The same condition obtains also in Chlamydophorus (27, 28),

•where, according to Hyrtl, it is intersected by tendons. In Manis

(29, 30) the masseter is thin and unilaminar and arises from

a fibrous zygoma. We have no records of its condition in

Orycteropus.

Temporal, Buccinator, and Pterycjoidei show no points of special

interest.

Digastric.—In the Bradypodidce this muscle reaches from the

paramastoid process to the middle third of the body of the

mandible. In 1, 5, and 6 it is described as possessing a slight

tendinous intersection opposite the hyoid bone, from the inner side

of which intersection is given off a fibrous arcade similar to

that met with amongst the Sciuridte. In 3 no tendinous intei*-

section was noticed. Choloepus (9) has a tendinous intersection,

though none was noticed by MacaUster in his specimen. We
have no records of the digastric in any of the MyrmecophagidcB.

Among the Dasypodidce the digastric is described as monogastric

by MacaUster, who states that it is attached below the mandible

in Dasypus and Tatusia. In our specimen of Dasypxis, and in a

second which we specially examined with reference to this point,

the muscle was absent, but it is figured by Cuvier and Laurillard (24)

as arising by tendon and inserted by fleshy fibres. In Chlamy-

dophorus, MacaUster found a very small digastric passing from the

bulla tympani to the mandible, but Hyrtl found none in his

specimen of the same animal. In the llanidce the digastric is

inserted into the lower jaw as far as halfway to the symphysis
;

it possesses no central tendon (29). In the Orycteropodid(B

(36, 37) the muscle has the same arrangement.

Mylo-hyoid.—This muscle is always well marked in the Eden-

tates, being especially large in Myrmecophaga, Tamandtia, and

Manis, in all of which animals the posterior fibres curve round the

sterno-glossi and the part of the tongue into which these are

inserted, forming a narrow tunnel or sheath in which they are

enclosed.

Sterno-maxillaris, Byoid, and Thyroid.—The first of these

muscles is absent in the Bradypodidce. In Bradypus (1, 5) the

latter two are fused as far as the caudal edge of the larynx, at

which point a slip is delaminated from the mesial and ventral part

of the muscle and continued to the hyoid bone, the greater part

of the muscle passing to the thyroid cartilage. In Cholapus (10)

the two muscles have practically the human attachments. In the

Myruiecopjhagidce the sterno-maxillaris is present as a superficial
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delamination from the sterno-hyoid {M. jubata, Owen, XV.). In

Tamandua and Cyclothurus it rises from the manubrium and is

inserted into the mandible near the symphysis. In the Dany-

podidce the sterno-maxillaris is also present in Dasypus (22),

Tatusia (25), and Cldaniydopliorus (27, 28). In the Manidce no
sterno-maxillaris was noticed nor is any recorded in Orycteropus.

The only animal in which a tendinous intersection was noticed

was Tamandua (14), in which the condition existed in the sterno-

maxillaris.

Sterno-glossus.—This muscle has so far only been recorded in

Myrmecophaga, Tamandua, and Manis. Whether it is present in

Cyclothurus we are unable to state. It rises from the xiphi-

sternum and the last one or two true ribs and passes forward at

first deep to the sternum and costal cai^tilages, and is subsequently

eusheathed, as has already been mentioned, in fibres derived from
the mylo-hyoid, to be inserted into the tongue. In Myrmecophaga
Owen points out that it is intersected in its thoracic portion by

linese transversse.

Styloid Muscles.—The stylo-hyoid, glossus, and pharygneus

seem to be generally present, and of these the stylo-glossus appears

to be always the best developed. The stylo-pharyngeus is usually

small, and the stylo-hyoid is sometimes absent.

Omo-hyoid.—In no Edentate have we ever seen this muscle,

nor is it specifically described by any author, though it is stated

in one paper that Cuvier noted it in Myrmecophaga, a reference

which we have been unable to trace.

Sterno-cleido-mastoid.—In the Bradypodidce, Bradypus (1,3,4)
is remarkable for having the two parts closely united, whilst in

Cholcepus they are distinct. In Bradypus the single muscle rises

from the manubrium and the fascia external to it and may (3) get

a slight origin from the rudimentary clavicle. It is inserted into

the paramastoid and paroccipital region of the skull and has the

spinal accessory nerve on its deep surface. In Cholcepus both

sterno- and cleido-mastoids are present, the latter coming from
the middle third of the clavicle, and the spinal accessory nerve

passes between them. The cleido- mastoid muscle when it is

present is, as in most mammals, inserted deep to the sterno-

mastoid. In the Myrmecophagida, Myrmecophaga and Tamandua
have only a sterno-mastoid, but Cyclothurus, in which the clavicle

is well developed, has both sterno- and cleido-mastoids (17, 21).

In one specimen of this animal (19) there are described distinct

sterno-mastoid, cleido-occipital, and cleido-mastoid, the latter

lying deep to the cleido-occipital. It is to be regretted that the

relation of the spinal accessory nerve to these three muscles is

not recorded. In the Dasypodida?, Dasypus (22, 23, 24), Tatusia

(25, 26), and Chlamydophorus (27) have separate sterno- and
cleido-mastoids. In the last-mentioned animal, Hyrtl (28)

mentions that the sterno-mastoids of opposite sides are fused

in the neck. In Manis (29) the cleido-mastoid is absent. In
Orycteropus (35, 36, 37) both sterno- and cleido-mastoids are
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present, and the latter arises from the inner | or 3 of the

clavicle.

Omo-trachelian.—This muscle is not a constant feature in

Edentate myology. When present, it arises, as is usually the case

amongst mammals, from the transverse process of the atlas, and is

inserted into the acromion process. In the Bradt/poclidre it was

present in Bradijpus (1, 3), being inserted in the latter specimen

into the upper angle of the scapula. In another specimen (5) its

existence is not mentioned, nor has it been noticed in ChoJcepus.

In the MijrmecopluKjidie the muscle was absent in Myrmecopluuja

(13), but present and well marked in Tamandua (16) and C'yclo-

thurus (18, 19). In the DasypodidcB the muscle was absent in

two specimens of Dasypus (22, 24) and no mention is made of its

presence in a third (23) ; Macalister, however, records its existence

in a specimen. In the Munidce the muscle is well marked, but

shifts its anterior attachment from the atlas to the mastoid region

of the skull (29, 30, 31, 32).

Scaleni.—In no Edentate have we seen or met with any record

of a scalene muscle lying on the ventral aspect of the subclavian

vessels, so that it may be fairly definitely laid down that the

scalenus ventralis is a muscle totally wanting in this order. The
scalenus longus is attached to a very small number of ribs, another

characteristic feature of Edentate myology. The following table

gives a list of the attachments of longus and brevis in several

specimens :

—

Longus. Brevis.

£radypus(l) 6, 7, 8, 9 C. \^. & rib i. 6, 7, 8, 9 C. V. & rib i.

!> ("*) )1 " " "

Cholcepus (10) 2, 3, 4, 5, 6 C. V. & ribs i., ii.

Tamandua (14) 3, 4, 5, 6 C. V. & rib i. 4, 5, 6, 7 C. V. & rib i.

Cyclothurus (17, 21) ... 4, 5, 6, 7 C. V. & rib i.

Bast/pus (22) ribs iii., iv., v. ribs ii., iii., iv.

Tatusia(25) ribs i., ii., iii. ribs i., ii.

CUamydophorus (27). .

.

2, 3, 4, 5, 6 0. V. & rib ii. 2, 3, 4, 5, 6 C. V. & rib i.

Manis{2Q) 2,3,4, C. V. & ribs ii., iii., iv. 4,5, C.V. &ribi.

Rectus thoracis lateralis.—This muscle is, so far as we know,

characteristic of the Edentates, as we have neither met with it nor

any description of it among other mammals, in the [course of our

researches. It continues the direction of the scalenus longus

caudalwards, being attached anteriorly to the first rib or pair of

ribs and posteriorly to some of the hinder ribs. Asa rule, the

muscle is external to the rectus ventralis, but when the two

overlap, as they did in our specimen of Dasypus (22), the rectus

ventralis is the more superficial of the two, a fact which shows

that the rectus thoracis lateralis cannot be regarded as a dis-

placed supra-costalis. Indeed, the fact that it is found in Choloejjus

(10) co-existing with the supra-costaUs is alone sufficient to prove

this. Macalister considers that this muscle is a lateral displace-
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ment of a portion of the rectus ventralis. We have, however, very
carefully examined the question and have come to the conclusion,

from the facts that (i.) it so often continues the direction of the
scaleni and (ii.) is occasionally connected to them by direct fibres,

that the muscle should be looked upon as a caudad extension of
scalenus longus and that its presence is correlated with the fact,

already insisted upon, that the last-named muscle has a very
limited attachment in the costal region. In the Bradypodidce the
muscle was noticed in five specimens of Bradypus (1, 3, 4, 5, 6) ;

it was attached in all to the first rib anteriorly, but its posterior
connections were various. In Choloepiis (10) it passed from the
first and second ribs to the eighth and ninth. Amongst the
Myrmecophagidce, we have no record of its occurrence in Myrme-
cophaga itself, but in Tamandua (14, 16) it is well marked and
passes froQi the first to the seventh and eighth ribs ; it was also
present in four specimens of Cydothurus (17, 19, 20, 21). In
the JDasypodidce the muscle, for some reason not apparent to us,

shifts its anterior attachment nearer to the mid-ventral line. Thus
in Betsypus (22), as we have already mentioned, it is attached deep
to the rectus ventralis, whilst in Taiusia (25) its anterior attach-
ment is to the manubrium sterni. In Ohlamydophorus (27) the
muscle is very slender and feeble and is attached to the first rib.

In another specimen of the same animal (28) Hyrtl does not
allude to the muscle. Amongst the Manida; the muscle was
found passing from the 1st to the 3rd, 4th, 5th, 6th, and 7th ribs in
Manis (29). Its presence is not recorded in any of the descriptions
of the Orycterop)odidce, nor do Cuvier and Laurillard figure it in their
plates of the myology of this animal (37).

Recti capitis clorsales.—There does not seem to be any delami-
nation, producing a r. c. d. medius, as is the case in so many
mammals. We find only records of r. c. d. superficialis et profundus
(r. c. posticus major and minor), as in Man.

Splenitis capitis et colli.—These muscles are subject to a good
deal of variation in tlie Edentata and especially amougst the
BradypodidcE. In Bradypus, a form possessing nine cervical
vertebrae, we are not surprised to find the colli very large and the
capitis either very small (1, 4, 6) or absent altogether (3). In one
specimen (3) there were two splenii colh, the anterior arising from
the spines of the 3rd, 4th, 5th, and 6th cervical vertebree, while the
posterior came from five spines behind these. In Oholoepus (10),
a form in which the number of cervical vertebra is liable to
reduction, the splenius capitis was large and rose from all the
cervical spines or the ligamentum nuchse dorsal to them. The
splenius colli was absent. Amongst the Myrmecophagidm there
was no splenius colli in Tamandua (14) or Cydothurus (21). In
another specimen of the first-named animal (16) it went to the
atlas only. Amongst the Dasypodidce there was no splenius colli

in Dasypus (22, 24), Tatusia (25), or Chlamydopliorus (27). In
Manis (29) there is also no splenius colli, nor have we any record
of the muscle in Orycteropus. We may sum up the description of
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these muscles amongst the Edentates by saying that the spleuius

colli is usually absent throughout the Order with the exception of

Brachipus, in which animal the splenius capitis is feeble or

wanting.

Trapezius.—In Bradiqms (1, 2, 3, 5, G) this muscle fails to reach

the occiput, a fact which seems to be correlated with the

lengthening of the neck due to the two extra cervical vertebra?. The
origin is from the ligamentum nuchse and the anterior 4th, 5th, and
6th spines. The anterior cervical fibres are continuous with the

clavicular deltoid to form a cephalo-humeralis ; the posterior cervical

and tiioracic fibres are separated from the former by a fibrous

interval and are inserted into the spine of the scapula and acromion
process. In Choloepus the anterior part rises from the occiput

and ligamentum nucha;, and is inserted into the lower border of

the scapular spine. The posterior fibres can with difficulty be

separated from these and are inserted into the whole length of the

spine. In the Myrmecophagidce the trapezius forms a continuous

sheet. In Myrmecopliaga (13), Tamandiia (H, 16), and two
specimens of Cyclothurus (17, 21) there was no occipital origin,

but in other specimens of the last-named animal (18, 19, 20) the

muscle rose from the occipital curved line. In Cycloihurus the

anterior fibres are inserted into the outer part of the clavicle,

which is well developed in this animal. In Myrmecophagci (11)
and Tamandiia (14, 16) the anterior fibres form with the clavicular

deltoid a well-developed cephalo- humeral, and as usual there is a

fibrous intersection in the position of the clavicle. Amongst the

Dasypodidcf, Dasypus (22) has the anterior fibres of the trapezius

arising from the deep surface of the anterior part of the carapace,

and these fibres form the cephalo-humeral. The posterior part of

the muscle rises from the fourth cervical to the last thoracic

spines and is inserted into the scapular spine. In ChJamydopliorus

the anterior part of the muscle is separated from the posterior by
a cellular interval, the anterior fibres, as in Dasypus., arising from
the head-shield. In Tatusia no mention is made of an origin

from the carapace. In the Manidce the cephalo-humeral is well

marked and rises from the occiput (29, 31, 32, 33, 34). The
remainder of the muscle forms one mass and is inserted into the

spine of the scapula and its acromion process. In Orycferopvs

(35, 36, 37) the origin is from the occiput, ligamentum nuchae, and
anterior nine or ten thoracic spines, the insertion is into the spine

and acromion process of the scapula, but there is apparently no
clavicular bundle or cephalo-humeral muscle.

Latissimus dorsi.—This muscle has the ordinary origin from the

posterior half of the thoracic spines, the lumbar fascia, and three

or four posterior ribs, and is inserted, as usual in mammals, into

the humerus below its neck. In the Dasypodidce it is remarkable

for rising from more ribs than usual, often from the third or

fourth to the last. These costal origins blend with the deep part

of the insertion of the pectorals, and form a muscular floor to the

axilla. We regard them as unusually well-developed achselbogen,
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or portions oi:' the pectoral mass. Regarding as we do this mass
and the panniculus of the region as portions of the differentiated

lateral sheet of muscle carried out by the limb-hud, we believe

achselbogen to be a rudimentary condition represented in its

fullest development by the presence of a muscular floor to the

axilla, and that in both these conditions we have to do with a

section of the sheet lying between the pectorals and the latissimus

dorst. This arrangement has been, noticed in Dasypus (22, 23, 24),

Tatusia (25, 26), and Chlamydophorus (27, 28). In the last-

named animal Macalister describes a special bundle of fibres rising

from the mammillary processes of the first two lumbar vertebra

and gaining insertion into the posterior inferior angle of the scapula.

We can quite concur with his statement that this bundle is not

found in any other Edentate.

Latissimo-olecranalis.—This muscle is always present in Eden-
tates, and is singularly well developed in many of them. In the

Bradiipodidce the muscle is not of great size ; in Bradypus it is

inserted into the internal supra -condylar ridge (1, 2, 4, 6), while in

Cliolcepus it is attached to the arch of the large supra-condylar

foramen. In the Mynnecophacjidce the muscle is of fair size and
(in the specimen 0. 11 at the K. C. S.) attached to the inner side of

the olecranon. Pouchet (II.) speaks of an " accessoire interne "

arising fi'om the iufraspinous fossa in his specimen (12). This
may be a displaced latissimo-olecranalis, though the condition is

clearly abnormal, since it was neither found by Macalister nor by
ourselves (11). In Tamandua (14) we found the muscle with its

usual attachments ; but Eapp (III.) found it rising from the scapula

close to the teres major, a condition which nearly agrees with that

described by Pouchet as the " accessoire interne." In Cydothurus
the muscle has a more extended insertion than in the other Ant-
eaters ; it is attached to the forearm from the olecranon process to

the palmar fascia (17, IS, 19, 20). Humphry (IV.) says that from
its insertion the palm aris longus takes origin, this being one of

several instances of unusual continuity between muscles generally

separate one from another in other Orders. In the Dasypodidm
the muscle is very large and often lias further origins than that

which it obtains from the latissimus dorsi. In Dasypus (22) we
found it rising («) from the main insertion of the latissimus dorsi,

(6) from the dorsum scapulae, and (c) from that part of the

latissimus dorsi muscle which arises from the thoracic vertebrae.

The muscle covered the dorsal and internal aspects of the arm and
was folded round the triceps in such a way as to render that muscle
invisible until the latissimo-olecranalis was removed. The insertion

was into the olecranon and upper half of the subcutaneous margin
of the ulna. This is the maximum development of the muscle
so far met with by us in any mammal. Galton does not mention
any independent origin from the scapula in this animal (23), but
otherwise his description agrees with our own. Cuvier and
Lam-illard (24) figure the same extensive insertion. In Taiima
the muscle is very large, and in one specimen (2-5) obtains an extra
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origin from the teres major. In Chlamydophorus (27) it is also

large and is inserted into the internal condyle, internal lateral

ligament, olecranon, and fascia of the forearm. In the Manidce

the muscle is not quite so well developed as in the Armadillos ; in

this class it is inserted into the olecranon and fascia of the forearm

(29, 30, 81, 32, 33). In Orycteropus (35) the muscle rises from

the latissimus dorsi and apparently gets additional slips from the

scapula and teres major ; in part it joins the long head of the

tricpps.

Rliomhoidei.—We have found it convenient for the purposes of

mammalian m_yology to describe the rhomboid sheet in two parts,

viz. rhomboideus capitis et colli and rhomboideus thoracis. In

the Bradypodido' the rule holds good which we have already found

to apply to other neck-muscles. In correlation with its additional

cervical vertebrae, Bradypus (1, 3, 4, 5) has no occipital origin to

the rhomboid, whilst in Cholcepvs this origin is well marked. In

Bradypus there is no division between the rhomboidei colli et

thoracis, but in Cholcepus (8) the r. thoracis, which is inserted

into the vertebral border of the scapula opposite the root of the

spine, is, at its origin, deep to the rhomboideus capitis et colli. In

the Myrmecophagidce the muscle forms a single undivided sheet

without any occipital origin in Myrmecophaga (13), Tamandiia (14,

16), or CyclotTiunis (18, 19, 20). In the Dasypodidcp an occipital

origin is always present and the rhomboideus thoracis is usuall}''

separate from the rhomboideus capitis et colli. The rhomboideus

capitis often forms a separate slip and is called by Galton (VI.) the

occipito-scapular. In the: Manidce the occipital origin is also always

present (29, 31, 33, 34). In the Orycteropidce the occipital origin

is present but ill-developed (35, 36).

Rhomboideus ^^rofundus {Levator scapidce minor).—This muscle,

which rises from the transverse process of the atlas and is inserted

into the base of the spine of the scapula, seems only to be distinct

in Orycteropus (35, 36, 37). Indications of it may be found in

other animals, but in them it is usually more or less blended with

adjacent muscles, such as the rhomboideus capitis et colli, omo-
trachelian, or serratus ventralis coUi (neck portion of serratus

magnus).
Serratus ventralis colli et thoracis {Serratus magnus).—The

following origins of this muscle are given by different observers :

—

Cerv. Tr. Procs. Eibs.

Bradypus (1) absent. 1-7

;, (2) 6-9 1-2

„ (3) 6-9 1-8

(4) 9 1-7

(5) 7-9 1-7

(6) 9 1-7

Cholcepus (10) 5-7 1-8

Myrmecophaga (13) 2-7 1-8

Tamandua (14) ,

.

1-7 1-7

>»

t^
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Cerv. Tr. Procs. Ribs.

Cijclothurus (17) 2-7 1-8

(18) 5-7 1-7

(20) 5-7 1-7

(21) 5-7 1-7

Dasypus (22) hinder C. V. 1-8 or 9

„ (24) 5-7 1-7

Manis (29) 1-7 1-7

„ (30) 1-7 1-7

„ (32) 2-7

„ (33) 2-7 1-6

Orycteropus r35) 2-7 1-8

(3fi) 2-7 1-8

(37) 2-7 1-8

From the foregoing it will be seen that the neck portion of the

muscle (the levator anguli scapulae of human myology) is either

absent or feebly developed in the Bradypodidce. In Tamandua
(14) and two specimens of Manis (29, 30) it is described as arising

from the atlas, but past experience makes us think that in these

cases the rhomboideus profundus is incorporated with the serratus

ventralis colli. In some cases, e. g. Cyclothurus, the cervical,

anterior and posterior thoracic origins may remain distinct as far

as their insertion, and the muscle may then consist of three

portions, as it more or less does in Man. In other cases, e. g.

Dasypus (22), the cervical and thoracic portions may form two
separate sheets, while in many instances the whole muscle forms

one continuous plane. It may be added that on the whole the

muscle is one of great strength, exceeding in this respect the

condition met with in most of the mammals examined by us,

also that the scapular insertion often takes the form of two
strong bundles attached to a triangular portion of bone at the

caudal and cephalic ends of the scapula respectively, the part

between, though continuous with these two bundles, being

comparatively thin.

Pectorales.—The pectoral mass in Edentates, as, indeed, generally

amongst the Mammalia, is exceedingly hard to classify, for the

greater the amount of available material, the more difficult does the

generalization become. We feel that the only way to do justice

to the subject would be to repeat the various descriptions in

extenso ; but as this is hardly possible, we shall content ourselves

with making what generalization we can. We believe that a

typical pectoral has superficial and deep manubrial and superficial

and deep gladiolar plaues, that there may be a claviciUar portion

and an abdominal sheet or pectoralis quartus arising from the

linea alba, that one or more bundles may rise from the anterior

ribs deep to the gladiolar fibres, and that these may be described as

a pectoralis minor. In Bradypus we have six descriptions, no two
of which agree. Macalister and Mackintosh failed to find any
abdominal portion or anything representing a pectoralis minor.

Pboc. Zool. Soc—1899, No. XXII. 22
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In our specimens (1, 7) we found a feeble pectoralis minor rising

from the second costal cartilage and passing to the fascia over the

shoulder ; while the abdominal pectoral (pectoralis quartus) was
present and closely blended with the abdoinino-humeral part of the

paimiculus. Cuvier and Laurillard (6) show in their figure an
absence of pectoralis quartus, thus agreeing with Macalister and
Macldntosh, but they represent a fairly well-marked pectoralis

minor.

In C'holcepus a special bundle corresponding in origin to the

superficial gladiolar fibres was inserted into the inner border of the

flexor surface of the forearm. In MyrmecoijJiaga (13) the super-

ficial and deep m-.mubrial fibres were fused and the superficial and
deep gladiolar were distinct. There was no pectoralis minor. In

Tamandna (14) and C_i/cJoihurii.s (17, IS) the superficial manubrial

and gladiolar fibres were fused. In Dasypus (22, 24) the same
condition obtains, but the place of the deep gladiolar fibres is taken

by the large part of the Litissimus dorsi which passes across the

floor of the axilla and is inserted with the pectorals. In Tatusia

(25) clavicular, sternal, and abdominal bundles are present, and the

same description applies to CMamydophorus (27). In Manis (29,

30, 32) the superficial manubrial bundle is well marked, and,

although narrow at its origin, spreads out to be inserted from the

lower end of the deltoid tubercle to the internal condyle. In one
specimen (30) it is noted that these manubrial fibres are twisted

upon themselves in such a way that those rising most deeply were
most superficial at their insertion. In Orycta-ojms, Macalister (I.),

Humphry (IX.), and Gralton (Till.) all agree that a pectoralis minor
is present. The pectoralis quartus (37) is also well marked.

Suhdavius.—This muscle in the Edentates \'aries a good deal and
is of considerable interest. In the Bradypodidce it is present and
is inserted not only into the clavicle, but into the coracoid process

and acromion. This was the case in six specimens of this animal

(2, 3, 4, 5, 6, 7) and in two of Clieltepus (10 and a specimen of

Galton's). In the Mynnecoplutijldce the muscle is absent not only

in Myrmccopliaga (13) and Tamandua (14 and X. p. 528), which
have only rudimentary clavicles, but also in Cyclothums (17, 18,

20, 21), in which this bone is well developed. In the Dasypodidce

the muscle is alwaj's large and inserted chiefly into the acromion
process and the fascia over the supraspinatus. This is true of

Dasypus (22, 23), Tatusia (25), and Chlamydophorns (27, 28).

In the Manidfe the muscle is wanting (29, 31, 32, 33, 34). In the

Orycteropodidce the subclavius is present (35, 36), but, as in most
Edentates, is inserted more into the acromion and fascia over the

supraspinatus than into the clavicle. This arrangement is clearly

an approach to the sterno-scapularis muscle so constantly found
amongst hystricomorphine rodents.

Deltoid.—The usual three parts of the deltoid are present in

Edentates, and, as a rule, are inserted very close together into the

deltoid ridge. Speaking generally, the usual mammalian rule is

borne out, that clavicular fibres are inserted Iciest and pass
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superficially to the others, while the spinous fibres are inserted

highest and pass deep to the other two bundles. In those animals

in which the clavicle is absent or rudimentary, the clavicular parb

o£ the muscle is continuous with the ventral fibres of the trapezius

to form a cephalo-humeral. Among the Brcuhjpodidce, Brach/pus

has the cephalo-humeral, acromial, aud spinous parts closely

blended and inserted into the middle of the humerus (1, 3, 4).

In two specimens (4, 5) a slip was given to the short head of the

biceps from the cephalo-humeral. In Chokepus the insertion

varied in two specimens—in one (10) the clavicular and acromial

portions \A'ere both inserted into the radius, while in another (8)

all three parts went to the deltoid tubercle. Among the Myrmeco-
phagidce, Myrmecophaga (11, 12, 13) and Tamandaa (14, 16) have

each a cephalo-humeral and all three parts are inserted into the

middle of the humerus. Ln Cyclothurus (17, 18, 19, 21) the

clavicular, spinous, and acromial parts are all inserted into

the humerus together, the two latter being apparently closely

fused. In the Dasypodidce the clavicular slip rises from the clavicle

in Dasypus (22, 23), Tatusia {2b, 26), aud Chlamydophorus (27, 2S),

and is always inserted into the deltoid tubercle on the humerus.

The acromial and spinous parts may or may not be separate. In
the Manidce the cephalo-humeral is well marked, the spinous and
acromial parts are more or less fused, and in several specimens

(29, 32, 33, 34) a separate bundle was traced from the spine

of the scapula to the triceps or supinator longus. Macalister

expresses some doubt as to the nature of this slip ; but we have

been able to satisf}'' ourselves, by tracing the circumflex nerve

into it, that it is a part of the deltoid. In the OrycteropodMce

the clavicular portion is inserted into the radius ^vith the biceps,

the other two parts passing to the deltoid ridge (35, 36, 37).

Supra- and Infraspinati.—In all cases the supra- is consider-

ably larger than the infraspinatus. In Busypiis (22, 23) the latter

muscle rises between the two scapular spines.

Teretes major et minor.—One of the great characteristics of all

members of the Edentate Order, with the sole exception of the

Myrmecophagidce, is the great development of the teres major.

In many of these animals there is a considerable ridge of bone

marking off the origin of the teretes from that of the infraspinatus.

Of this ridge, which is called the inferior scapular spine, we have

already written in connection with Dasypus. The teres minor in

most of the Order has been described as present. In some cases

it is described as being fused with the infraspinatus or subscapu-

laris, but from our own experience of the Order we can quite

easily understand how two observers, in the instances in which

the muscle is not well marked, might readily differ in their

description of the same animal, so that we shall content ourselves

by saying that this muscle is usually a distinct entity throughout

the Edentata.

Siihscapularis.—In the Bradypodidce the bundle of fibres rising

from the axillary border of the scapula and obtaining an insertion
22*
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below the lesser tuberosity of the humerus is specially marked ofE

from the rest of the muscle. The name of subscapulo-humeral,

which sufficiently indicates its nature, has been suggested for this

slip (1, 2, 5, 10). In one specimen of Bnidijims (2) the sub-

scapularis was divided into three parts, the hindmost of which was

the subscapulo-humeralis. In Myrmecoijhaga Macailister(l.) found

the muscle intersected by ten tendinous planes, and the specimen

now in the E.C.S. Museum (11) shows the same condition.

We further found in this specimen that five separate nerves, all

from the dorsal part of the brachial plexus, entered the muscle.

Macalister states that there are two accessory slips to the muscle

in this animal : (a) the subscapulo-humeralis, and (6) " a triangular

slip from the fossa above the subscapular nerve." Poiichet (II.)

found that the tendon of insertion split into upper and lower

parts and between them was the short head of the biceps ; it is,

however, just possible that he may have mistaken the upper edge

of the supraspinatus, which is very prominent in this animal, for

part of the insertion of the subscapularis. In Tamandua (14) the

muscle is also considei'ably broken up. In no other Edentate was

any special feature of interest noted in connection with this

muscle.
Coraco-brachialis.—An Edentate characteristic of considerable

interest is the great frequency of occurrence of the coraco-

brachialis longus throughout the Order. In the Bradi/podidce,

Bradypus and Cholcepus, as is so often the ca'e, differ in their

myology. In the former the coraco-brachialis medius alone is

present (1, 2, 3, 4, 5, 6), and in our own specimen (1) we were

careful to notice that the musculo-cutaneous nerve passed above

the muscle, i. e. between it and the bone. In Choloejvis (8, 10) the

brevis and longus alone were present, though Galton (X.)in another

specimen says that he found only a thin cord-like middle variety.

In the MyrmecophagidcE, Myrmecophaga (11, 12) and Tamandua
(14, 15, 16) have the longus only attached to the supracondylar

arch, and given off from the short head of the biceps about the

middle of the arm ; whilst in the four specimens of Gyclothurus of

which we have records (17, 18, 20, 21) no coraco-brachialis at all

was present. In iheDusypodidce the longus and brevis were present

in two specimens of Dasypns (22, 23), but in another specimen

described by Wood (Journ. of Anat. & Phys. i. p. 51), and in

Cuvier and Laurillard's specimen (25), the longus only was found.

In Tatusia the longus and brevis were present in one specimen

(25), the longus only in another (26). In Chlamydophorus the

muscle was totally absent in Hyrtl's specimen (28), whilst in

Macalister's (27) the brevis was present. In the Manidce the

muscle was totally absent in five specimens (29, 30, 31, 32, 34),

but in one (33) the longus occurred. In Orycteropus (35, 36, 37)

the longus alone is present. From the above it will be seen that this

muscle is very variable in its condition throughout the Order, not

alone varying in different genera but in different specimens of the

same animal.
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Biceps.—Among the Bradypodidce, Bradypus is remarkable for

possessing a humeral head. This was noticed ia five specimens

(1, 2, 3, 4, 5), and is described under that name by all five

observers individually. In all these cases the head was large, and

in all the insertion of the muscle was much blended with that of

the brachialis anticus. We must confess that we find it very

difficult to give any general rule for determining when a slip

coming from the anterior aspect of the humerus and more or less

connected with both brachialis anticus and biceps should be

regarded as a brachialis anticus internus and when a humeral head

of the biceps. When the connection is only with one muscle, as

is sometimes the case, the task is comparatively simple. We are

not, in this instance, prepared to take a different line from the

above-mentioned writers, and therefore, at least conditionally, adopt

their terminology. In all the five animals above alluded to there

was also a glenoid head, and one (2) in addition possessed a

coracoid head, which went to the fascia on the inner side of the

forearm. The combined gleno-humeral muscle may be inserted

into the radius or the ulna or both. In Cholcepus (8, 10) only the

glenoid head is present, and is inserted partly into the radius

partly into the ulna. In one specimen (8) part of the muscle

joined the acromial deltoid. In the Miirmecopliayidce, Myrmeco-

phaga (11) has glenoid and coracoid heads, the latter rising from

the position which would be occupied by the coracoid process were

it present; the glenoid or long head divides below, the more

superficial fibres being inserted into the radius with the short head,

whilst the deeper group join the brachialis anticus to be inserted

into the ulna. The description which we have of the other two

specimens (12, 13) seems to agree fairly accurately with the above.

Tamandua (14, 15, 16) resembles Myrmecophaga, though Happ
describes a humeral head in addition, which we believe, in this

case, is a part of the brachialis anticus. In Cycloihurus (17, 18,

19, 20, 21) only the glenoid origin is present and inserted into the

radius and ulna, usually with the brachialis anticus. In the

Dasypodidce two heads were present in four specimens (22, 23, 24,

and an extra specimen) out of five recorded. In Tatusia (25, 26)

and Chlamydopliorus (27) only the long head is present. In the

Manidce. the gleno-ulnar part of the muscle alone is present (29,

30, 31, 32, 33, 34). In Orycteropus (35, 36, 37) the long head

appears to be the only part represented.

BracMalis anticus.—In the Bradypodidce the outer part of the

muscle alone is usually present, and does not in all cases reach as

high as the surgical neck of the humerus. It may or may not

join the biceps before its insertion, which is into the radius or

ulna or both. In our specimen of Bradypus (1) there was also

an inner head, which was almost continuous with the coraco-

brachialis. In the Myrmecophagidce the muscle is remarkable for

its frequent fusion with the bicsps. We can definitely state that

in this family the generalized mammalian brachialis anticus rising

from the back of the surgical neck of the humerus and winding round
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the outer side of that bone is not present. In Myrmecophaga the

humeral head of the biceps, already described, may with considerable

probability be looked upon as a suppressed and modified brachialis

anticus (11, 12, 13). In Tamandua (14, 15) the condition is

practically the same. In Cyclotlmrus (17, 18, 19, 20) the muscle

rises below the deltoid ridge. In the Dasypodiche the external

part of the muscle is present and rises from the neck of the

humerus in the usual mammalian manner. This applies to

Dasypus (22, 23), Tatusia (25), and Chlamydopliorus (27). In the

Maaidce the outer or longhead was found, as in the last-mentioned

family, in every case (29, 30, 31, 32, 33, 34). In only one case

was the internal head found (29), and in tliat it rose from the

front of the humerus below the deltoid ridge. In two cases (30,

31) this head was carefully looked for, but without success ; it is,

however, frequently so closely fused with the external head that,

unless specially sought for, it is ver}^ easily overlooked. In

Orycteropiis (35, 36) the external head was present as usual, but

the internal head was present, as a few fibres rising from below

the deltoid ridge, in one specimen only (35).

Triceps and Anconeus.—In the Bradypodidiv, Bradyp)us (1, 2, 3,

4, 5) and Choloepus (8, 10) have the usual three heads, and the

inner of these tends to fuse with the anconeus. In the Myrmeco-

pJuu/idce the muscle is often very specialized. Pouchet (II.)

describes six heads, three superficial and three deep. The three

superficial he calls : (a) " La longue," which is equivalent to our

longus, though a few of its fibres rise from the dorsum scapulae

and remind us of the arrangement found in some of the

Mustelidse amongst the Cai-nivora (Proc. Zool. iSoc. 18D7, p. 394),

This arrangement was also found in the E.C.S. specimen (11).

(5) " L'accessoire interne," which we have ah-eady alluded

to as a displaced latissimo-olecranalis. (c) " L'accessoire ex-

terne," which rises by tendon between the two parts of the

deltoid and becomes fleshy as it descends. It was not present in

the specimen which we examined from the E.C.S. The three

deep heads of Pouchet are : (d) " Le vaste interne," (e) " Le
vaste externe," and (/) " L'accessoire median." The two former

are simply the usual external and internal heads of the

muscle, while the third consists of some fibres from the short

head of the biceps to the triceps, which we did not find in the

E.C.S. specimen. Macalister (13) points out that the internal

head becomes tendinous and passes through a groove behind the

internal condyle, through which it plays as through a pulley,

its tendon then becoming continuous with one of the heads of

the flexor of the digits. This remarkable arrangement, also met
with in Orycteropus, must, as Macalister remarks, give great

additional power to the latter muscle and is a further example of

the unusual confluence of usually separate muscles in this Order.

In Tamandua (14, 15) the long head is very large, rising from all

that part of the dorsum scapulae below the inferior sjjine which is

not occupied by the teres major. In one case (15) an additional
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scapular head is noted as rising from just below the glenoid cavity

The fibres of the inner head have the same pulley-like arrangement

as in Myrmecopliaga, as shown by Cuvier and Laurillard's figure

(16), and by Kapp's description of them as forming a humeral

head for the flexor profundus digitorum (III.)' Of tlie five

specimens of Cydotlmrus of which we have records, three had only

one scapular head (17, IS, 21), whilst in two (19, 20) this was

double. In one of the first-named group (21) a continuation of

the muscle into the forearm, as in Tamandua and Myrmecophaga,

was present. In all the Myrmecophagidce the anconeus is large,

and especially so in Cydotlmrus. The Dasypodidce resemble the last

family in having, as a rule, two scapular heads, which may be called

anterior and posterior. The anterior rises fi'om the axillary border

below the glenoid cavity, and the posterior from the dorsum scapulae

in the region of the lower spine. This applies to Dasypus (22),

Tatusia (25), and Ohlamydophonis (27,28). In Galton's specimen

of Dasypus (23) the long head was apparently single, while in one

specimen of Chlamydophorus (27) there was a third scapular head

from the inferior margin of the bone. In the llanidce the scapular

head is also usually double, this condition having been noticed in

three cases (29, 31, 34) ; in two cases (32, 33) no division was

seen. In Orycteropus multiple scapular heads seem to be the rule.

In 36 there are three, viz. (a) glenoid, (b) from the posterior costa,

(c) from the angle, passing to the triceps and the latissimo-

olecranalis. In (35) only two were noticed, but oue of them seems

as if it would be more properly described as a scapular origin of

the latissimo-olecranalis, and the same thing seems to have been

present in (31). Macalister (VII.) notices that in a specimen which

he dissected the lower fibres of the inner head play round the

internal condyle and join the flexor profundus as in the Myrmeco-

phagidce. The anconeus presents no special features of interest

lu the Manidce and Orycteropodldce. In conclusion, we may point

out that all the Edentata, with the exception oE the Bradypodidce,

are remarkable for the great development and complexity of the

extensor cubiti and for the presence of additional scapular origins.

EpitrocMeo-olecranalis.—We can confirm Galton and (rruber's

observations as to the constancy and remarkable development of

this muscle throughout the Edentata.

Pronator radii teres rises from the internal condyle and seems

to be always inserted into the lower third or half of the radius.

Tbis arrangement we find to be so constant that it may be fairly

looked upon as an Edentate characteristic.

Flexor mrpi radialis.—Unlike most mammals the Edentates

show some variability in the insertion of this muscle, though its

origin from the internal condyle is constant enough. In the

Bradypodidce it never seems to obtain its normal insertion into the

second metacarpal bone. In four specimens of Bradypus (2, 3,

5, 6) it was inserted into the rudimentary trapezium. Mackintosh

(5) found a small muscle, which he calls flexor carpi radialis

profundus, rising from the ulua and running down to the deep
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fascia of the wrist. In three specimens of CTiolcepiig (8, 9, 10) the

muscle was inserted into the scaphoid. In the ilyrmecophagidce

the insertion was into the second metacarpal in Myrmecophaga

(11, 13), Tamandua (14), and Cydothurus (17, 18), but in another

specimen of JJyrmecophaga it was into the third metacarpal.

Amonc the Dasypodidce the insertion was into the trapezium in

Dasypus (22, 23), but in Tatiisia (25) and Chlamydophorus (27)

into^ the first metacarpal bone. In the ManidcF the insertion

varies. In four specimens of Manis (29, 30, 31, 32) the muscle

passed to the second metacarpal only, but in two others (32, 34)

slips were given to the three radial metacarpals. In Orycteropus

(35, 36) the insertion was into the second metacarpal, but a

sesamoid bone was apparently developed in the tendon, a portion

of which was attached to the styloid process of the radius. In 37

it was also inserted into the second metacarpal.

Palmaris lonyus.—In six specimens of Bmdypus (1, 2, 3, 4, 5, G)

this muscle was present, rising from the internal condyle and

gaining an insertion into the palmar fascia by one or more of

the bonv prominences about the palm. In three specimens of

Cholcepus (8, 9, 10) the muscle was also present, tn. the ^yr-

mecopTiagidce it is difficult to determine what is palmaris longus

and what flexor subUmis digitorum. A careful comparison of

the descriptions given by Macalister(13) and Pouchet (12) with the

College of Surgeons' specimen (11) makes us inclined to believe

that in Mnrmecophaga the palmaris longus is absent. In Tamandua

(14. 16) the muscle extends from the internal condyle to the fibro-

cartilaginous anterior annular ligament. In Dasyjnts (22, 23)

some superficial fibres of the flexor sublimis passed to the annular

ligament, representing, we think, a palmaris longus, but in another

specimen (24) the muscle is absent. In Manis the muscle may
extend from the condyle and olecranon process to the pahuar

fascia (29, 31, 33) or it may be fused with the flexor sublimis (30,

32, 34). In Orycteropus the muscle is either fused with the flexor

sublimis (35, 36) or is absent (37).

Flexor sublimis digitoi-um.—In Bradypus this muscle is always

absent (1. 2, 3, 4, 5, 6). In Cholcepvs it is present and has two

delicate tendons (8, 9, 10), which are more or less connected above

with the palmaris longus. In Myrmecophaga (11, 12, 13) and

Tamandua (14, 15, 16) it rises from the internal condyle as weU
as the olecranon process and some of the shaft of the ulna below

it. It is inserted into the middle phalanx of the medius, sphtting

to enclose the flexor profundus tendon, but not showing the ring

which is so evident in Eodents, Insectivores, and Carnivores. In

Dasupus the muscle gives tendons to the index and medius (23,

24) or to the medius only (22). In the JIanida the arrangement

of this muscle is very inconstant and various writers seem to have

confounded it with the palmaris longus. In the two specimens

(29, 30) which we dissected the arrangement was quite difi'erent.

In 32 there was a slip for the poUex from the fascia of the lower

part of the forearm, condylar slips for the index and medius, while
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the annularis and minimus were supplied by slips from the ole-

cranon and the surface of the flexor profundus. We are, however,

not sure -whether some of these factors should not rather be

referred to the palmaris longus. In 30 the flexor sublimis passed

from the condyle to the medius only ; before being perforated by

the profundus in the theca it had the usual ring passing deep to

that tendon. In ('29) and (31) no flexor sublimis was seen. Of the

other specimens, (34) had also a slip for each digit, whilst (33)

resembled (29) and (31) in having no sublimis at all. In Orycteropus

(35, 36, 37) there were in each case four tendons for the four

digits.

Flexor carpi ulnaris,—As usual, this muscle rises from the

internal condyle, olecranon, and margin of the ulna. The condylar

and olecranal heads unite in the forearm to be inserted into the

pisiform. In Bradypus (1, 3, 5) the tendon, instead of ending in

the pisiform, was inserted into the base of the most ulnar of the

three metacarpals. In Cyclothurm (13) the muscle is very large

and important in function ; the pisiform, a fact no doubt correlated

with that just mentioned, is also very large.

Flexor profimdu,s digitorum.—In the Bradyjjodidce, Bradypus

(1, 2, 3, 5) has radial, ulnar, and coudylo-ulnar heads and divides

into three tendons for the thi-ee digits. In our own specimen of

Cholcejms (8), radial, ulnar, condylo-central, and condylo-ulnar

heads were present, and this seems also to have been the condition

in 9 and 10. The muscle ends in two strong tendons. In the

Myrmecophagidce, Myrmecopihaga has a head continuous with the

lower part of the triceps and already described in connection with

that muscle. In addition to this it possesses radial, ulnar, and

condylar heads. It is a very large muscle and has a variable in-

sertion. In Pouohet's specimen (12) a sHp was given to the pollex,

but in that at the E.C.S. there were only three tendons, neither

pollex nor minimus receiving one. In one specimen of Tamandua

(15) a humeral head was present, but we failed to find it in our

specimen (14). In this instance, however, the factors were much
united, and we with difficulty identified radial, ulnar, condylo-

ulnar, and condylo-central portions. In one specimen (15) the

tendons passed to all five digits, whilst in the other (14) the

pollex was not supplied with one. In Cyclothurus (17, 18, 19, 20,

21) we have no records as to which condylar heads are present,

but the muscle only possesses two tendons, which pass to the

second and third digits respectively. In Daaypus (22, 23, 24),

Tatusia (25, 26), and Chlamydophorus (27) the muscle is very

large, the ulnar portion being specially well developed. In all

these animals a strong fibro-cartilaginous sesamoid is developed in

the pahnar part of the tendon before its division, beyond Avhich

slips are given off to all the five digits. In two specimens of

Manis (30, 32) there were condylo-ulnar, radial, and ulnar heads

present. In another (29) the condylo-centralis was present in

addition. A palmar sesamoid is present as in the Armadillos, but

not to such a marked extent. There may or may not be a small



334 MESSES. B. C. A. WINDLE AND F. O. PARSONS OX [Mar. 7,

tendon to the rudimentary pollex. Orycteropus (35, 37) has

condylo-uhiar and central parts, also radial and ulnar. The

common tendon, which possesses no sesamoid, gives off four

tendons.

Lmnhricalcs.—Amongst the Brach/podiche, Bradi/pus (1, 2, 3) is

devoid of any of these muscles, but Cholcepus (9) has two, one for

each digit. In the Mynnecophagidee two specimens of Myrmecopliaga

(11, 12) had four muscles, whilst another (13) had only two.

Tamandua (14) had three, that for the index being absent, but in

another specimen (16) there were six. In Oydotlmrus two speci-

mens (18, 20) had two lumbricales, whilst another (17) had none

at all. Dasyjjiis (22, 23, 24) possessed none at all. In Chlamy-

dophunis Hyrtl (28) failed to find any ; but in another specimen

(27) seven slender fleshy bundles are described as rising from the

sesamoid cartilage in the flexor tendon, which are inserted into

each side of the middle phalanges of all the digits except the

poUex. In Maiiis the number is very variable ; there were three

in (30), four in (32) and (34), and two in (33). In all the specimens

of Orycteropus of which we have records (35, 36, 37) there were

four.

Pronator qvadratus.—Amongst the Bradypodidce this muscle is

very small, both in Bradyjms (1, 2, 3, 5) and Clwlcepus (8, 9, 10),

occupying in the former only one-eighth to one-sixth of the fore-

arm. The Myrmecophayidcp, viz. Myrmecophcuja (12, 13), Tamandua

(14), and CyclotJmrus (17, 18, 20), have the muscle extending over

the whole length of the interosseous space. In Myrmecopihaga

(12), Pouchet notices that the lower third of the muscle corre-

sponds to the human pronator quadnitus in being attaclied to the

surfaces of the radius and ulna, whilst the upper two-thirds is

attached only to the opposed margins of the bones. In the Dasy-

podidie and Manidoi the muscle is usually absent, this being the

case in Dasypus (22, 23), Chlamydop)Tiorus (28), and -/l/ams (29, .30,

31, 32, 33, 34). In Tatusia (25, 26) it was extremely rudimentary,

and in one specimen of Chlamydopliorus (27) it was represented

by a feeble fibrous cord. In Orycteropus (35) it occupied the

whole length of the bones, as was the case in \kQ Myrmecophagidce,

though Humphry describes it as being small.

Supinator lonrjus.—This muscle is always pi-esent in the Brady-

podidLe and is often double. Of four specimens of Bradypus, three

(2, 4, 5) had the muscle delaminated into a superficial and a deep

layer, both of which arose from the supracondylar ridge, the more
superficial being inserted lower down than its deeper fellow. In

the other three specimens (1, 3, 6) the muscle was single and rose

from the lower half of the humerus. In the last of these (6)

the supinator longus and pronator radii teres joined before their

insertion. The bilaminar condition of the supinator longus was

found in all three specimens of CJioloepus of which we have records

(8, 9, 10). In 9 the superficial layer was inserted into the fascia

over the wrist, the deep into the radius. In the other sj)ecimeus

(8, 10) both parts were attached to the radius. In the Myrnieco-
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fhagidce the arrangement closely resembles tbat of the Sloths. Of

three spedmens of Mymiecophaga the muscle was bilaminar in

two (12, 13), the superiicial part going to the fascia and posterior

annular ligament and the deep to the styloid process of the radius.

In Tamandua (14, 16) and Cijdothurus (17, 18, 19, 20, 21) the

same condition obtained. It is well figured by Cuvier and Lauril-

lard (plate 237). In the Dasypodida; the supinator longus is absent

in Dasypus {22, 23, 24), Tatusia (25, 26), and CMamydophorus

(27, 28). In the Manidce the muscle may be present (32, 33, 34)

or absent (29, 30, 3J). AVhen it is present it is closely connected

at its origin with the deltoid, so much so that by some observers

the two muscles have been described as continuous. In Orycterojms

the muscle is present (35, 36, 37) and rises from a considerable

portion of the length of the humerus. It is inserted partly into

the radius, partly into the fascia over the tendons.

Extensores carpi radiules lomjior c.t brevior.—In the Sloths there

are usually two insertions, although the muscular belly is described

as single. In three specimens of Bradypus (2, 3, 4) the muscle,

described as single, ended in two tendons, which were inserted nito

the radial pair of the three metacarpals ; but in our own specimen

(i.) the longior was absent and the bre\ior passed from the external

condyle to the middle of the shaft of the central (3rd) metacarpal

bone" Mackintosh's specimen (5) appears to have presented an

identical arrangement. In three specimens of ChoJcepus (8,9, 10),

in spite of the presence of only two metacarpal bones, both tendons

were present, and in our own (8) we noticed that the muscular

bellies were separable and that the longior was the smaller of tiie

two. The two tendons were in all three cases inserted into the

radial of the two metacarpals. The Mynnecopjhagida; are re-

markable for the suppression of the extensor carpi radialis longior,

but the brevior is unusually strong. In Mymiecophaga (11, 12,

\3), Tamandua (14, 15), and Cyclothurus (17, 18,20) only the

brevior was present, but in another specimen of the latter animal

(19) both muscles were found. In the Dasypodidai both muscles

seem to be usually present, though the two bellies are sometimes

described as being fused. The Manidce are remarkable for the

absence of the longior, this condition being noticed in five speci-

mens (29, 30, 31, 32, 33). In M. javanica, however, tendons are

described as passing to the second and third metacarpals. In

Orifcteropus the longior seems to have been present in (35) and

absent in (36).

Extensor communis diyitorum.—This rises as usual from the

external condyle and is inserted into a variable number of digits.

In Clioloepus it always passes to the second and third, the only two

which are present. In Bradypus it may go to all three digits (1,

5, 6), the two outer (3) or the two inner (4). In Alyrmecopliaga

all the digits may be provided with tendons (12, 13) or only the

third and fourth (11). In Tamandua (14, 15) shps go to the

medius and annularis only. CychUiurus (17, 18, 19, 20, 21)

possesses only a tendon for the medius. Dasypus (22, 23, 24),
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Tatusia (25, 26), and Chlamydophorus (27) have tendons for the

index, inedius, and annularis. In the Mankht a stroug tendon

passes to the medius, and the annularis and minimus are provided

with feeble slips (29, 30, 31, 32, 33, 34). In the Orycteropodidce

(35, 36, 37) all four digits are pro^ided with tendons.

Extensor minimi digit i.—In the Sloths this muscle is often

either replaced by or becomes an extensor brevis digitorum, which

rises from the dorsum of the carpus and metacarpus and is inserted

into one or more of the few digits. It existed under this couditiou

in two specimens of Bradi/pus (2, 3) out of live examined, and in

one specimen of Choloepus (9) out of three. In the cases in which

an extensor brevis was not present, it was replaced by a normal

extensor minimi digiti, which obtained an insertion into the most

ulnar digit. In Miinntcophaga (11, 12) the muscle in question

only went to the fifth digit. In Tamandna (14) it was attached

to "the fourth and fifth digits, and in Cydofhurus (19, 20) to the

rudiments of the same. Dasypvs (22, 23) and Chlamydophorus

(27) had this muscle attached to the fourth and fifth digits, and

Tatusia to the fifth only. In the Munidce (29, 30, 32, 33)

the muscle was present, but in our specimen it was inserted

into the fifth metacarpal bone instead of into the phalanges.

As a double tendon from the extensor comoumis to minimus is

described in (32), it is probable that the condition was the same as

has just been mentioned. In Oryctcropus the extensor minimi

digiti is inserted into the minimus and annularis (35, 37) or into

the minimus alone (36).

Extensor carpi idnaris.—There is little variety about this

muscle ; it is always present and rises from the external condyle

and dorsal border of the ulna and is inserted into the ba*e of the

most ulnar of the metacarpals present.

Extensor ossis metacarpi polUcis.—In the Bradypodidce both

Bradypus (1, 2, 3) and Gholoepus (8, 9, 10) have this muscle in-

serted into the trapezium, though in Mackintosh's specimen (5)

the insertion is said to have been into the base of the inner meta-

carpal. In the Myrmecophagidce the muscle appears to be always

present, but in Cyclothurus (17, 18) it is said to rise from the

external condyle. In the Dasypodidce it is present and extends

from the ulna to the first metacarpal. In the Manidiv it some-

times is inserted into the first metacarpal, sometimes into the

trapezium. In Orycteropms (35, 36) it is inserted into the dorsum

of the trapezium.

Extensor profundus digitorum.—In Bradypus (1, 2, 3, 4, 5, 6)

an extensor indicis, which passes to the most radial of the three

digits, is always present. In Choloepus (8, 9, 10) the extensor pro-

fundus always gives a slip to the radial of the two digits and

sometimes (9, 10) to the ulnar one also. In Myrmecophaga (11,

12, 13) there are slips from the deep extensor to the poUex and

index. In Tamandua (14, 15) there is, in addition, a slip to the

medius. In Cyclothurus (17, 18, 19, 20) there is always a tendon

to the third digit (medius) and sometimes one to the rudimentary
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index as well. In Basypus (22, 23) there are tendons for the

index and poUex, but in (24) for the index only.

In Tatusia there are tendons for the index and medius in (2/))

and for index only in (26). In Chlamydophorus (27) the tendon to

the index gives a fascial slip to the pollex. In Manis (29, 32, 33)
the extensor indicis alone is present, but in one case (30) there is

a polliceal slip as well. Grycteropus has a well-developed extensor

profundus, which in two cases (35, 36) went to the index, medius,

and annularis, and in another (37) to the index and medius only.

It is interesting to notice that whilst in some of these animals

the origin is as usual from the dorsal surface of the ulna, in

others it seems to have slipped down and the muscle rises from
the dorsum of the carpus and closely corresponds to tlie extensor

brevis digitorum pedis. This low origin was found in the following

animals : Bradypus (1, 4, 5), Choloejius (10), Cyelothurus (17),

Manis (30, 33).

Palmaris brevis.—This muscle was well marked in Bradypus (1),

Tamandua (14), and Cyelothurus (18). In Tamandua it was a

pecuharly large muscle, filling the great boxing-glove like pad on
the ulnar side of the hand. In 3Iyrmecoj)har/a it was very feeble,

if, indeed, it was present at all, whilst we failed to find any trace

of it in any other Edentate.

Supinator brevis.—In the Bradypodidce this muscle covers the

upper third of the radius. In two specimens of Choloepus (8, 10)

it was divided into two layers, between which lay the posterior

interosseous nerve, but in another specimen of the same animal (9)

this division was not noticed. In the Myrmecophagidce the muscle

is insei'ted into the lower part of the radius

—

Myrmecophacia (11,

12), Tamandua (14), and Cyelothurus (17, 18, 19, 20). Among the

Dasypodidce the muscle is small in Basypus (22, 23), small or

absent in Tatusia (2-5, 2^) and Chlamydopjhorus (27, 28). In the

ManidcK, on the other hand, it is inserted into nearly the whole

length of the radius (29, 31, 32, 33, 34), and has a sesamoid bone

developed in its origin. In Orycteropus (35, 36) the muscle only

occupies the upper half of the radius.

Intrinsie Muscles of the Hand.—We find it extremely difficult, in

reading the hterature of the subject, to understand at what depth

the various muscles were placed and to which digit precisely they

were attached. As it has been always our desire to err less on
the side of commission than of omission, we feel bound to omit

much which did not appear clear to us, and must therefore confess

that our account of these muscles in the Edentata is somewhat of

the scantiest. In Bradypus (1) there was an adductor polHcis and
also adductors of the index and annularis, which were superficial

to the deep branch of the ulnar nerve. An interosseous muscle is

present between each of the metacarpal bones. In Cholcepus (8)

there is an adductor indicis, belonging to the first layer of deep
muscles, which rose from the carpus and was inserted into the

ulnar side of the base of the proximal phalanx of the index ; there

is also an interosseous muscle on eacli side of the index. In the
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specimen of AfynnecopJiaga which we examined (11) there was a

well-marked flexor brevis digitorum maniis, which rose from the

anterior annular hgament and was inserted into the middle pha-

langes of the annularis and minimus. The same muscle with the

same attachments was evidently present in Pouchet's specimen (12).

An adductor pollicis was met with in this ypecimeu, arising from the

base of the second metacarpal, and was also present in (11) and (13).

In all three specimens an abductor minimi digiti, arising from the

pisiform, was also present. The dorsal interossei were arranged

as in Man. We were unable to examine the palmar interossei in

our specimen, but in that described by Macalister (13) there were

apparently two, belonging to the index and aunularis respectively.

In Tamaridua (14) there were superficial adductors to the index,

medius, and annularis, aud a pair of fiexores breves to each

functional digit. There were also abductor and flexor brevis

pollicis. In Dasypus (22) there is an abductor and flexor brevis

pollicis, an abductor minimi digiti, and a transverse adductor indicis

arising from the heads of the metacarpals of the annularis and

minimus. Interossei are inserted into the radial side of the index

and medius, and others ai-e represented by fibrous bands. In

Manis (30) there were superficial adductors from the bases of the

palmar side of the metacarpals to the index and minimus. There

were also four dorsal interossei arranged as in Man, but no palmar

interossei were present. In Orycteropus (35, 36) there appear to

have been superficial adductors for the index and minimus, an

abductor minimi digiti, and paired flexores breves to all four

digits.
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4. Additions to the Knowledge of the Phytophagous

Coleoptera of Africa.—Part 11.^ By Martin Jacoby,

F.E.S.
[Eeceived February 3, 1899.]

(Plate XXI.)

This paper forms the second part of that read before the

Society last year. It deals with the species of the subfamilies

Halticinm and Galerucince of different parts of Africa, so far as

I have been able to determine them at present. Most of the

material was received from Mr. Guy Marshall, the indefatigable

collector in Mashonaland, to whose labour we are indebted for so

many novelties. In a future Supplement I hope to deal with the

rest of the species received since.

HaLTICINjE.

Phtgasia sulphuripennis, sp. n.

Entirely pale flavous, the antennse robust, the thorax impunctate,

with deep transverse sulcus : elytra extremely minutely and closely

punctured.

Length 5 millim.

Head impunctate, frontal elevations and the clypeus broad, palpi

robust ; antennse not extending to the middle of the elytra, flavous,

the joints robust, the third and following ones of nearly equal

length, the second, small and round ; thorax about one-half broader

than long, the sides rounded at the middle, the anterior angles

blunt, the posterior ones distinct, the surface not perceptibly

punctured, the basal sulcus deep, bounded at the sides by a

perpendicular groove ; elytra microscopically punctured, convex,

their epipleurse very broad and concave ; metatarsus of the posterior

1 For Part I. see P. Z. S. 1898, p. 212.
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legs as long as the following two joints together; prosternum

extremely narrow.

Hah. Salisbury, Mashonaland {G. Marshall).

This species is very closely allied to P. pallida Jac. and P. c/estroi

Jac, both African ; it is, however, a more robust, larger and convex

insect, the sides of the thorax are less rounded and the antennae

are shorter : from P. lactea Jac. the uniform flavous antennae

and much narrower thorax distinguish it. I received several

specimens of it from Mr. Guy Marshall.

Phygasia mabginata, sp. n.

Flavous, the head and thorax impunctate ; elytra chestnut-brown,

finely and closely punctured, the lateral margins flavous, narrowly

reflexed.

Length 4-5 millim.

Head flavous, impunctate, the frontal tubercles small and thick,

carina broad and strongly raised, mandibles and palpi fulvous

;

antennsB rather robust, extending slightly beyond the middle of the

elytra, flavous, all the joints thickened, the third and following

ones of equal length, terminal joint more elongate ; thorax twice

as broad as long, the sides rounded and with a rather broad margin,

the anterior angles obtuse, the posterior ones distinct, the base

with a transverse sulcus bounded at the sides by a perpendicular

groove, the surface entirely impunctate, flavous ; scutellum flavous
;

elytra slightly wider at the base than the thorax, finely and closely

punctured, with a narrow reflexed margin, the latter, the epipleurae,

and the apex more or less flavous, the rest of the surface dark

brown ; underside and legs flavous.

JIab. Cameroons (^Gonracl).

Three specimens, which I received from Dr. Kraatz, agree in

every respect : the species may be known by the system of color-

ation, which differs from that of P. marginicoUis Jac. (sub Lactica)

in the flavous head, elytral margin, and similarly coloured under-

side ; it is also of smaller size.

Phygasia lactea, sp. n.

Pale testaceous, the antennae (the basal three joints excepted)

black ; thorax impunctate, the basal sulcus distinct ; elytra

extremely closely and finely punctured.

Length 5 millim.

Head impunctate, the eyes large, the frontal ttibercles rather

feebly raised, interrupted at the middle, the palpi very robust

;

antennae black, the lower three joints flavous, all the joints rather

robust, the third joint very slightly longer than the fourth ; thorax

transverse, more than twice as broad as long, the sides with a

rather broad reflexed margin, rounded, the anterior angles oblique,

posterior ones produced into a short tooth, the surface entirely

impunctate, shining, the base with the usual sulcus deeply

impressed and bounded at the sides by an equally deep longitudinal

groove; elytra convex, not depressed below the base, distinctly
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and very closely punctured ; legs robust, the posterior metatarsus
as long as the following two joints.

Hob. Cameroons {Conrad).

Tbe single specimen in my collection, which Dr. Kraatz has
kindly sent me, is of an entirely pale testaceous colour ; it differs

from its African allies of similar coloration in the black antennae,
the very transversely shaped thorax, and the distinct and close

punctation of the elytra.

PhTGASIA MELAIfOCEPHALA, sp. n.

Testaceous, the head, antennas, and the legs black ; thorax
sparingly and minutely punctured, the basal sulcation shallow

;

elytra very finely and closely punctured.

Length 4 millim.

Elongate and parallel ; the head entirely impunctate, black,

shining, the frontal elevations A'ery broad, distinctly raised, the
clypeus with an acute central ridge, penultimate joint of the palpi

thickened ; antennas entirely black, the second one short, moniliform,
the third and fourth joints equal, the terminal five joints slender
and elongate : thorax twice as broad as long, the sides rounded,
with a narrow margin, the disc with a few very minute punctures,
testaceous, the base with a shallow transverse sulcus, bounded
laterally by perpendicular grooves ; el3'tra wider at the base than
the thorax, very finely and closely punctured, their epipleurse broad
and continued below the middle : the underside and the base of the
femora testaceous, the posterior femora but moderately thickened,

the first joint of the posterior tarsi as long as the following joints

together ; claws appendiculate ; presternum very narrow ; the
anterior coxal cavities open.

Hah. Verulam, Natal {G. Marshall).

At once to be distinguished from every other species of the
genus by the black head and legs.

Phygasia bruwnea, sp. n.

Pale fulvous, terminal joints of the antennae and the legs piceous
;

head and thorax impunctate, the latter with deep basal sulcus;
elytra finely and very closely punctured.

Length 3 millim.

Head impunctate, broad, the frontal tubercles small but distinct,

the carina broad, labrum black ; antennae not extending to the
middle of the elytra, robust, fulvous, the terminal joints more or
less stained with fuscous, of subquadrate shape, the third joint the
longest ; thorax twice as broad as long, the sides strongly rounded
at the middle, constricted at the base, anterior angles slightly

thickened, the surface transversely convex, fulvous, shining, with
a few microscopic punctures, the basal sulcus deep, bounded at the
sides by a perpendicular groove ; scutellum triangular ; elytra wider
at the base than the thorax, extremely finely and closely punctured :

underside fulvous, finely clothed with white pubescence ; the legs

Proc. Zool. Soc—1899, No. XXIII, 23
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darker, posterior femora strongly incrassate, their apical portion

piceous, posterior tibiae incrassate ; anterior coxal cavities open.

Hab. Frere, Natal (&'. Marshall).

A small species, of ovate and convex shape and with dark-

coloured leg!*. Lactica marginicollis Jac, L. africana Jac, and

L. yahonensis Jac. ought, I think, to fiud their places in Phygasia on

account of the shape of tlie thorax; the last-named species is

identical vi'ith P. mayna Weise.

Phylloteeta natalensis, sp. n.

Flavous, the apical three joints of the antennae, the breast and

abdomen piceous ; head and thorax finely punctured and coriaceous
;

elytra metallic dark greenish, finely geminate punctate-striate

;

posterior femora piceous.

Length 3 millim.

Elongate and subcylindrical ; the head flavous, finely granulate

and very minutely punctured, the frontal elevations entirely

obsolete, clypeus raised and thickened, palpi slender; antennae

closely approached at the base, slender, and rather long, flavous,

the apical three joints and the preceding one partly piceous or

black, basal joint long, the second less than half its size, scarcely

shorter than the third joint, the apical joints shorter and thicker;

thorax about one-half broader than long, the lateral margins straight

and distinctly narrowed in front, the anterior angles obliquely

thickened, posterior margin sinuate at each side, the surface

very closely and more strongly punctured than the head and finely

granulate, flavous ; scutellum extremely short, only just visible ;

elytra not wider at the base than the thorax, gradually widened

towards the middle, greenish aeneous, closely and finely punctured

in double rows, distinct to the apex, the latter broadly rounded
;

legs rather robust, flavous, the posterior femora piceous, tibiae with

a minute spine, the posterior ones sulcate, the metatarsus of the

posterior legs as long as the following joints together ; anterior

coxal cavities open ; the breast and abdomen piceous.

Hab. Verulara, Natal (6?. Marshall).

A nearly typical species and distinguished by the geminate

punctate-striate elytra.

(Edionychis eugicollis, sp. n. (Plate XXI. fig. 1.)

Elavous, the antennae, part of the head, the breast and the legs

blackish ; thorax strongly rugose-punctate, with two piceous spots ;

elytra closely and strongly rugose-punctate, flavous, the suture

and a broad longitudinal band ou the disc, abbreviated posteriorly,

dark green.

Length 6 uiillim.

Head strongly rugose, the vertex flavous, the lower portion

black, frontal elevations strongly raised, fulvous ; clypeus in shape

of an acute triangular ridge, piceous ; antennae short and stout,

only extending to the base of the thorax, the terminal seven

joiiits transversely widened, black, the basal joints flavous, first
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joint piceous above ; thorax twice as broad as long, the sides nearly

straight, obhquely narrowed, with a narrow reflexed and thickened

margin, posterior margin obhque near the angles, rounded at the

middle, che surface very strongly and irregidarly rugose and deeply

punctured, flavous, the sides with a transverse piceous spot

;

scutellum smooth, piceous; elytra convex, extremely closely and
deeply punctured throughout, flavous, the suture narrowly dark
green, a broad longitudinal band of the same colour extends from
the middle of the base nearly to the apex and is rather more
distantly placed from the suture than from the lateral margin

;

breast and legs more or less piceous, the abdomen and the posterior

femora fulvous, the latter very strongly incrassate, their upper and
basal portion piceous.

Hah. Niger-Benue Expedition.

I received a single specimen of this very distinct species from
Herr Bang-Haas.

OEdionychis stJLCicoLLis, sp. n.

Testaceous, the labrum and the intermediate joints of the
antenna3 black ; head and thorax impunctate, the latter with a

distinct transverse sulcus ; elytra obscure fuscous, strongly and
closely punctured.

Length 6 millim.

Head impunctate, the vertex swollen, frontal elevations broad,

strongly raised as well as the clypeus, labrum black, palpi swollen ;

antennae slender, the lower and the apical two joints testaceous,

the third and the following joints equal, nearly twice the length of

the second joint ; thorax more than twice as broad as long, the

sides strongly rounded, with a very broad flattened margin, the

angles in shape of a small tooth, the surface with a deep transverse

sulcus near the base, impunctate or with a few very tine punctures
;

elytra slightly widened towards the middle, with a rather broad
reflexed margin, darker in colour than the thorax, strongly and
closely punctured throughout, the interstices more or less wrinkled,

especially so at the sides; below and the legs testaceous
;
posterior

tibife with a strong spur, the metatarsus short, claw-joint strongly

inflated.

Hah. Cameroons {Conrad).

This species is well distinguished by the deep thoracic sulcus and
the strong elytral punctation. I have received a single specimen
from Dr. Kraatz, another is contained in that gentleman's

collection.

(Edionychis afeicana Jac.

Of this species, a most variable one in regard to coloi'ation, I
have received specimens from Mashonaland and Natal, obtained by
Mr. Guy Marshall. They vary much in size and have the elytral

humeral spot sonietimes connected with the black suture below
the base, so as to include a flavous round spot of the ground-
colour ; the anteunsB and legs are either entirely black or more or

23*
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less testaceous. In a specimen from Abyssinia contained in

my collection the elytra have a suturai and discoidal black longi-

tudinal band, the latter being interrupted anteriorlv, leaving the

shoulder-spot isolated ; this specimen differs in no other way from

the type. The species seems to have a wide distribution in Africa,

which no doubt accounts for its many aberrations.

LONGITABSUS DIMIDIATICOEjN^IS , sp. n.

Black, shining, the head piceous, the basal and apical joints

of the antennae fulvous ; thorax very minutely punctured ; elytra

more strongly and closely punctate-striate, knees obscure fulvous.

Length 4 millim.

Of oblong, subcylindrical shape; the head piceous, irapunctate,

the frontal elevations feebly raised, the clypeus with a strongly

raised central ridge ; eyes very large ; antennae filiform, black, the

lower three and the apical two joints fulvous, the third joint one-

half longer than the second, thinner, the seventh and the following

joints more elongate; thorax nearly twice as broad as long, the

sides straight, with comparatively broad flattened margins, the

anterior angles obliquely thickened, the surface very minutely but

not very closely punctured; elytra shghtly wider than the thorax,

subcylindrical, the apex broadly rounded, the surface distinctly

and closely punctate-striate ; below and the legs black, the knees

to a small extent fulvous, posterior femora strongly incrassate,

their tibife greatly widened near the apex, and sulcate, the first

joint of the posterior tarsi much longer than the following joints

together
;
prosternum very narrow.

Hah. Cameroons {Conrad).

Of this species, distinguished by the colour of the antennae, the

broad thorax and its flattened margins, I received a single specimen

from Dr. Kraatz.

ApHTHOXA DUEBAIfElfSIS, Sp. n.

Subquadrate-ovate, black, the head fulvous ; thorax flavous,

extremely minutely punctured ; elytra very finely and closely

punctured, flavous, the suturai and lateral margins narrowly

piceous ; legs flavous, the posterior femora piceous above.

Length 3 millim.

Head impunctate, fulvous, the eyes with a few punctures or

short grooves near the inner margins, frontal elevations narrowly

oblique, distinct, labrum piceous ; antennae rather long and slender,

flavous, the apical three or four joints blackish, second and third

joints equal, the following two more elongate, of equal length,

the apical joints longer ; thorax subquadrate, one-half broader than

long, the sides straight, the anterior angles oblique, posterior

angles acute, the surface flavous, shining, with a few microscopical

punctures ; scutellum black ; elytra wider at the base than the

thorax, subcylindrical, very finely and closely punctured, the

punctures somewhat regularly arranged, the suturai and lateral

margins narrowly piceous, this colour not extending in either case



1899.] PHYTOPHAGOUS COLEOPTERA OF AERICA. 345

to the apex ; the underside black, the legs and the basal portion of

the posterior femora flavous ;
posterior tibias strongly widened

and deeply channelled, their metatarsus as long as the following

joinf-s together.

Hah. Durban, Natal ((?. Marshall).

Apktho]s^a bohemani, sp. n.

Below piceous, the head, basal joints of the antennae, the thorax,

and the anterior legs reddish fulvous ; elytra metallic dai'k blue,

finely and closely punctured.

Length 3 millim.

Of subquadrate-ovate shape ; the head ira punctate, reddish

fulvous, the frontal elevations not developed, clypeus strongly

raised between the antennte, labrum piceous ; the antennae slender,

black, the lower four joints flavous, the second and third joints

equal in length, the following scarcely longer ; thorax subquadrate,

one-half broader than long, the sides nearly straight, the anterior

angles oblique, the surface entirely impuuctate, reddish fulvous,

shining ; scutellum black ; elytra wider at the base than the thorax,

convex, the shoulders moderately prominent, the disc finely and
closely punctured, metallic dark blue, the interstices finely wrinkled

here and there ; below and the posterior femora nearly black, the

legs fulvous, the tarsi more or less fuscous, the posterior tibiae more
broadly sulcate, their metatarsus as long as the following joints

together.

Hah. Erere, Natal, under bark of Eucalyptus globulus (G.

Marshall).

A species distinguished by the metallic dark blue elytra and
the fulvous head and thorax.

Okneates, gen. n.

Body ovate ; antennae with the third and following joints

triangularly dilated ; thorax transverse, with rounded posterior

angles, the surface without sulcus ; elytra irregularly punctured ;

posterior femora strongly thickened, the tibiae longitudinally

channelled, all armed with a small spine, the first joint of the

posterior tarsi as long as the following two joints together, claws

feebly appendiculate ; the anterior coxal cavities open
;
presternum

extremely small.

This genus seems allied to Trymnes "Weise (Jamesonia Jac.) on
account of the rounded posterior angles of the thorax and the very

narrow prosteruum ; but the entirely different structure of the

antennae, which differ in their dilated joints from most other

genera of Halticince, Aviil at once distinguish it.

Oen^eates nigritus, sp. u.

Entirely black, shining, head nearly impunctate, thorax distinctly

and rather closely punctured; elytra similarly but more closely

puncturpd, the interstices finely wrinkled.

Length 2 lines.
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Head broad, sparingly and finely punctured at the vertex, the

frontal tubercles and the carina broad and short ; antennae extending

to the middle of the elytra, black, the basal joint thickened, the

second and tliird very short, equal, the following joints subquad-

rately widened, apical joint pointed ; thorax nearly twice as broad

as long, the sides rounded, the anterior angles thickened, the pos-

terior oiiesobsoletely rounded, the posterior margin distinctly so, the

surface not very closely but rather strongly punctured ; scutellum

broader than long ; elytra very closely and evenly punctured, the

punctures of the sanie size as those of the thorax, the interstices

slightly wrinkled ; underside and legs black.

Hah. Natal, obtained by sweeping {G. Marshall).

Decabia abdominalis, sp. n.

Black, shining, abdomen flavous, the antennae ten-jointed ;

thorax impunctate, elytra extremely finely punctured.

Var. Underside entirely black.

Length 4 millim.

Subelongate, black, very shining, the head impunctate, the

frontal tubercles obsolete, transverse, clypeus with a strongly

raised central ridge ; antennae short, ten-jointed, black, the fourth

and the following joints transversely widened, not longer than

broad, the terminal joint more elongate, second one very short

;

thorax transversely subquadrate, about one-half broader than

long, the sides deflexed, the lateral margins nearly straight, the

angles obtuse, the surface impunctate or \^'ith a few minute

punctures ; scutellum small ; elytra much wider at the base than

the thorax, parallel, subcylindrical, extremely minutely and not

very closely punctured, black and shining, their epipleurae continued

below the' middle; all the tibiaB mucronate, the posterior femora

much thickened, the first tarsal joint as long as the following two

joints together, claws appendiculate ; abdomen fiavous
;
prosternum

very narrow ; the anterior coxal cavities open.

Hah. Estcourt, Natal, on acacia-trees ((?. MarsMll).

I must refer this insect to Weise's genus Decaria, the only one,

with the exception of Psi/lliodes, in which the antennae have ten

joints only. Weise speaks only of the posterior tibiae having a

spine, in the species before me all the tibiae are mucronate : the

author has neither mentioned the length of the posterior meta-

tarsus nor the shape of the prosternum, but the other characters

ao-ree with his description ; in three specimens the abdomen is

flavous, in a single one the entire underside is black, but no other

differences can be seen.

MALVERjiTiA, gen. n.

Oblong; the antennae filiform, long, the 8th, 9th, and 10th

joints moniliform, the terminal joint elongate, strongly thickened,

with an additional appendage at the apex ; thorax transverse,

without sulcus ; elytra irregularly punctured, epipleurae broad at

the base, indistinct below the middle; legs rather robust, the
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posterior femora stroiigly dilated, the tibiae with a minute spiue,

simple, non-sulcate, the first joint of the posterior tarsi as long as

tlie following two joints together, claws appendiciilate
;
prosteruum

nearly invisible ; the anterior coxal cavities open.

The most characteristic feature of this genus, which in general
shape resembles somewhat Jp7ii;AoH«, is to be found in. the peculiar

structure of the anfeunae, which differs from every other genus of

Hcdticince. In these organs, which have the lower joints vciy
elongate and slender, the penultimate three joints are suddenly-

shortened and scarcely longer than broad, while the last is again

elongate and thickened ; the almost invisible jDrosternum is another
peculiarity rarely met with in this tribe.

Malteknia takicoenis, sp. n. (Plate XXI. fig. 2.)

Black, the head, the lower joints of the antennae, the thorax
and legs fulvous ; thorax distinctly but remotely punctured ; etytra
bluish black, shining, very strongly and closely punctured, the
interstices subrugose.

Length 4 millim.

Head impunctate, fulvous, the frontal tubercles strongly raised,

subquadrate, carina broad, flavous like the clypeus, tlie latter

thickened, impunctate ; antennse nearly extending to the apex of

the elytra, black, the lower three joints and the base of the
fourth flavous, third joint double the length of the second, the
fourth and the following three joints very elongate, the next three
very short, terminal joint elongate, thickened, emarginate at its

inner edge, with a short additional joint ; thorax t-wice as broad
as long, of equal width, the sides rounded, the angles acute, the
surface sparingly and finely punctured, flavous or fulvous ; scu-
tellum black, triangular ; elj^tra wider at the base than the thorax,
black, with a slight bluish gloss, very strongly and closely punc-
tured, the punctation somewhat regularly arranged here and there,

the interstices slightly rugose ; underside black, sparingly pubescent

;

legs fulvous, the posterior femora strongly thickened.
Hah. Malvern, Natal {G. Marshall).

HeSPERA AFRICAJfA, Sp. n.

Black, clothed with fine pubescence, the basal joints of the
antennae and the legs fulvous ; the thorax and elytra minutely
granulate, without punctures.

Length 4-5 millim.

Of oblong, rather depressed shape, black, and opaque ; the head
and the entire upper surface minutely granulate and clothed with
very fine grey pubescence, the clypeus raised in shape of an acute
central ridge ; the antennae long and slender, extending to the
apex of the elytra, black, the lower two or three joints fulvous,
the second joint very small, the third slightly shorter than the
fourth, the latter and the following joints vez-y elongate ; thorax
about one-half broader than long, the sides feebly, the posterior
margin more distinctly rounded, the angles rather obsolete, the
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surface depressed at the middle ; elytra slightly wider at the

base than the thorax, rather flattened, the apex of each rounded

:

underside black, more shining; legs fuhous, all the tibiae mucronate,

the first joint of the posterior tarsi longer than the following joints

together ;
prosternum extremely narrow, the anterior coxal cavities

open ;
posterior femora thickened ; the last abdominal segment of

the male deeply depressed ; anterior coxae very prominent.

Hah. South Africa (my collection).

The type of this genus was described by Weise from China,

and the present African species almost entirely resembles it,

except in the colour of the legs and its larger size, but I cannot

find any structural differences sufiicient to warrant its separation.

The genus seems to represent a transitionary form between the

Hcdticina' and Galerucince, since the whole general shape and the

almost indistinct prosternum resemble much more a species of

the latter family ,; but the distinctly dilated posterior femora leave

no doubt as to the real p>lace of the insect.

Jambsonia Jac.

This genus, originally described by me under the name of

Gabonia, but subsequently altered to Jamesonia, seems to me to be

identical with Weise's genus Thrymnes (Deutsche entom. Zeitsch.

1895). A renewed examination of other specimens since received

has proved to me that I have wrongly given the anterior coxal

cavities as closed ; the opposite is the case, the)^ are open. The
name of J. unicostata seems also applicable only to the female sex

of that species, as I have received lately a male specimen from

Dr. Kraatz, obtained at the Cameroons, in which the elytra are

without the transverse ridge near the apex : this specimen agrees,

however, in everytliing else with the female types, except in

having the entire head flavous. The species is evidently identical

with Thrymnes nucleus Weise.

Jamesonia weisei, sp. n.

riavous, the apical joints of the antennae and the posterior legs

black ; head impunotate, thorax with a few fine punctures ; elytra

scarcely more strongly punctured ; tarsi fuscous.

Length 3 millim.

Head impunctate, the eyes large, the frontal elevations and the

carina distinctly raised, labrum and mandibles piceous ; antennae

black, the lower three or four joints flavous, the second and third

joints small, equal, the fourth but slightly longer, the others more
elongate ; thorax nearly twice as broad as long, the sides slightly

rounded, the angles not pi'oduced, the posterior ones slightly

oblique, the surface nearly impunctate, shining, flavous ; scutellum

flavous, broader than long ; elytra wider than the thorax at the

base, slightly widened towards the middle, scarcely perceptibly

punctured, when seen under a strong lens ; below fla\ous, the

posterior legs piceous or black, tarsi more or less dai'k coloured.
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Hah. Boma, Congo (coll. Belgian Mas. and my own).
This small species differs from Thrymnes nucleus Weise in the

flavous head and differently coloured antennae and legs and nearly

impunctate upper surface, and from T. custos likewise in the
flavous head and seutellum. T. bifoveatus Weise is black below
and has two elytral foveae.

Podageica(?) glabkata, sp. n.

Ovate, widened posteriorly, flavous, the apical joints of the

antennae and the elytra, breast, and abdomen black ; thorax with
a distinct transverse sulcus, impunctate ; elytra not perceptibly

punctured.

Length 3 millim.

Head impunctate, flavous, the frontal tubercles small, clypeus

widened between the antennae, apical joint of the palpi acute

;

antennae filiform, extending to the middle of the elytra, flavous,

the last four joints blackish ; thorax transverse, twice as broad
as long, the lateral margins distinctly rounded, the posterior

angles produced into a small tooth, the surface strongly trans-

versely convex, flavous, shining and impunctate, the base with a

distinct transverse sulcus, which does not extend to the sides but
is bounded laterally by perpendicular grooves or rather turns

downwards to the base, another small transverse depression is

placed near the anterior angles ; seutellum small, black ; elytra

strongly convex and widened behind, much wider at the base than
the thorax, black, shining, with traces of a few extremely minute
punctures, -only visible with a very strong lens here and there

;

legs flavous, all the tibiae with a minute spine ; the breast and
abdomen black

;
prosternum moderately broad, elongate ; the

anterior coxal cavities closed.

Hab. Malvern, Natal {G. Marsliall).

This small species differs from the typical form of Podagrica

in its more convex and ovate shape and in the thoracic transverse

sulcus. Jn the absence of other similarly structured species,

however, I have for the present included the insect in Podagrica,

to which at all events it is very closely allied. The elytra have a

very narrow lateral reflexed margin, which is accompanied by a

row of punctures, the only ones visible ; the metatarsus of the

posterior legs is as long as the following two joints together.

Cbepidodeba zambiensis, sp. n.

Elongate, fulvous ; head and thorax remotely and strongly punc-
tured, the latter transversely sulcate ; elytra dark blue, strongly

punctured, the interstices longitudinally costate throughout.

Length 5 millim.

Of elongate and parallel shape, the head broad, strongly and
remotely punctured at the vertex, the latter fulvous, lower portion

of the face paler ; frontal tubercles in shape ot narrow transverse

ridges, clypeus with an acute central ridge ; antennae rather long

and slender, fulvous, the basal joint elongate, thickened at the
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apex, the second, half the length of the third, the others nearly

equal in length ; thorax transverse, subquadrate, twice as broad as

long, the sides very slightly rounded before the middle, the anterior

angles oblique, not produced, posterior ones distinct, the surface

with a narrow transverse sulcus, not quite extending to the lateral

margins, the disc punctured like the head, fulvous, shining ; scu-

tellum fulvous ; elytra dark blue, the extreme sutural margin and

the epipleurie fulvous, the disc strongly and closely longitudinally

eostate, each elytron with eight costae and another short subsutural

one, the interstices transversely rugose-punctate : underside and

the legs fulvous, posterior femora moderately incrassate, the first

joint of the posterior tarsi as long as the following joints together ;

prosternum narrow and strongly raised, the anterior coxal cavities

closed.

Hah. Zambi, Congo (coll. Belgian Mus. and my own).

This iusect differs from typical species of Crepidodera in the

very narrow and strongly convex jirosternum, also in the absence

of a lateral perpendicular groove, which generally limits the trans-

verse sulcation of the thorax ; it should perhaps be placed in a

separate genus.

Ceepidodeha natalbnsis, sp. n.

Piceous, the antennae and legs flavous, above obscure eeneous

;

thorax very finely and closely punctured, with deep basal sulcus

and lateral grooves ; elytra finely punctate -striate, the interstices

sparingly and minutely punctured.

Length 3 raillim.

Head greenish aeneous, entirely impunctate, with a short perpen-

dicular groove immediately above the eyes, frontal elevations small
;

the clvpeus with an acutely raised central ridge ; the antennae

slender, flavous, the terminal joint stained with fuscous, the

second joint scarcely shorter than the third, the terminal four joints

slightly thickened ; thorax about one-half broader than long, the

sides straight at the base, rounded before the middle, the angles

distinct but not acute, the surface very closely and finely punc-

tured, greenish aeneous, the basal sulcus very deep and bounded

laterally by an equally deep longitudinal groove, which extends

upwards some little distance, the basal portion behind the sulcus

of more distinctly fulvous colour and likewise finely punctured

;

elytra elongate and convex, the apex rather pointed, the basal portion

very feebly depressed, the disc rather strongly and very regularly

puiictate-striate, of the same colour as the thorax, the interstices

very finely punctured ; below and the legs flavous, the apex of the

posterior femora more or less stained with piceous.

Hal). Estcourt, Natal ((?. Marshall) ; also Dunbrody, S. Africa

{Rev. T. O'Neil).

This little species must be closely allied to C. tosta Gerst. in

regard to its obscure aeneous coloration, but the impunctate head,

very closely punctured thorax, and its distinct transverse basal

sulcus prevent the insect being identified \nth the last-named
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species. Mr. Marshall states that it was found on Acacia horrida,

which seems to be frequented by a great number of other Phyto-
phaga.

Ch^tocnema maeshalli, sp. n.

Dark aeneous ; the antennae very long, more or less fulvous as

well as the four anterior tibiae and tarsi ; thorax finely and closely

punctured ; elytra deeply punctate-striate, the interstices slightly

convex, impunctate.

Length 3| millim.

Of elongate, posteriorly pointed shape, the vertex of the head
rather strongly punctured above the eyes, the latter with a rather
deep sulcus near their inner margins, which runs obliquely to the
clypeus, this part rugosely punctured as well as the space in front
of the eyes at the sides of the clypeus ; antennse slightly extending
beyond the apex of the elytra, filiform, fulvous, the terminal joints

sometimes darker, the second joint half the length of the first, the
following ones very elongate ; thorax rather more than twice as

broad as long, the sides slightly rounded, the anterior angles some-
what prominent and obliquely thickened, the posterior margin
accompanied by a finely impressed line, the surface transversely
convex, finely and closely punctured; scutellum twice as broad as

long, impunctate ; elytra pointed posteriorly, with deep rows of

transversely shaped punctures, the interstices raised and slightly

punctured here and there ; underside dark aeneous, the abdomen
finely punctured at the base of each segment, sparingly pubescent

;

posterior femora strongly incrassate, impunctate ; tibiae fulvous
at the base, the four posterior ones armed with a stout tooth

;

tarsi fulvous
;
presternum narrow, sulcate longitudinally ; last

abdominal segment with a short transverse ridge at the apex

(c??).

Hal. Malvern, Natal (&'. Marshall).

The long antennae, which extend beyond the elytra, will at once
distinguish this species ; in this respect it agrees with G. longi-

cornis Jac, likewise from Natal, but that species is much smaller

and has still longer antennae, the thorax is fiuely rugose, and the

legs are nearly black. Some specimens of C. marshalli are of a

more opaque dull bluish colour, but I cannot find sufficient differ-

ences to justify a separation ; in the female the antennae are shorter,

but still as long as the body.

CHjETOClSrEMA FEEBEENSIS, Sp. n.

Below piceous, above dark aeneous, basal joints of the antennae

and the tibiae and tarsi more or less flavous ; thorax very closely

and finely punctured ; elytra strongly punctate-striate, the inter-

stices longitudinally costate near the apex, the latter pointed.

Length 2 millim.

Head impunctate, with the exception of a single deep puncture
above the eyes, the sides with narrow oblique grooves which meet
in front ; clypeus broad, impunctate ; the antennae not extending to
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the middle of the elytra, flavous, the terminal joints more or less

fuscous, basal joint elongate and slender, the second and the

following joints of equal length ; thorax twice as broad as Ions',

slightly narrowed in front, the sides nearly straight, with a narrow
reflexed margin, the anterior angles thickened, basal margin
unaccompanied by an impressed line, the surface finely and closely

punctured ; elytra ovate, pointed posteriorly, their base not
wider than the thorax, strongl}'^ and closely punctate-striate, the

interstices longitudinally cosrate at the sides and at the apex :

underside and legs piceous, the tibiae and tarsi more or less flavous
;

prosternum narrow, longitudinally sulcate.

Hah. Frere, Natal {G. MarsJiaU).

Ch^tocnema caeinata, sp. n.

Greenish black below, the basal joints of the antennae and the

tibiae and tarsi fuh'ous ; above metallic green, the head ^ith three

transverse ridges, thorax finely punctured ; elytra strongly punctate-

striate, the interstices finely wrinkled.

Length 2-2| millim.

Head rather elongate, perpendicularly deflexed, dark greenish,

strongly and remotely punctured and minutely granulate at the

lower portion ; the clypeus deeply triangularly emarginate, the

vertex with three acute transverse ridges, its base strongly rugose
;

the antennae scarcely extending to the middle of the elytra, fulvous,

the apical joints more or less fuscous, the third and fourth joints

equal, but little longer than the second joint ; thorax very short,

nearly three times broader than long, the sides scarcely rounded,

obliquely narro\^'ed towards the apes, the surface finely and rather

closely punctured and minutely granulate, metallic light green, the

anterior and posterior margins accompanied by a finely impressed

groove or line ; scutellum much broader than long, cupreous

;

elytra not wider at the base than the thorax, strongly punctate-

striate, the punctures very closely approached, the interstices

slightly convex and very finely transversely wrinkled, the space

between the first row of punctures and the suture irregularly

punctate; below nearly black, with a slight metallic greenish gloss,

posterior femora very strongly incrassate, blackish, the tibiae and
tarsi dark fulvous.

Hah. oNJoliro, Eiv. Lulangoi, Congo (F. Duvivier) (coll. Belgian

Mus. and my own).

This species is doubtless very closely allied to C. cristata Har.

from the Zambesi Eiver ; but the latter insect is described as

greenish aeneous, and as having a single transverse ridge at the

vertex of the head, while here there are three and the space behind

these ridges is strongly rugose. The size of v. Harold's species

is also smaller, other details of structure are not given.

NiSOTEA OVATIPENNIS, Sp. n.

Broadly ovate, obscure fulvous ; thorax extremely closely and
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finely punctured ; elytra regularly punctate-striate, the interstices

very sparingly punctured.

Length 4 millim.

Of broadly ovate shape ; the head broad, very sparingly and finely

punctured, with an oblique groove in front of the eyes, the latter

very large ; clypeus broad and thickened ; antennae not extending to

the middle of the elytra, fulvous, the second joint slightly shorter
than the third but thicker, terminal joints elongate ; thorax trans-
verse, nearly three times broader than long, the sides nearly
straight, the anterior angles obliquely truncate with a small notch
at each side, the posterior margin with a perpendicular short
groove at each side, the surface closely and finely punctured
throughout ; elytra wider at the base than the thorax, widened
towards the middle, the disc rather regularly and distinctly

punctate-striate, the striae widely placed, the interstices with a

few fine punctures her& and there, elytral epipleurs very broad
;

legs short and robust, presternum longer than broad ; anterior

coxal cavities closed.

Hah. Cameroons.
From other similarly coloured species the present insect is

distinguished by the broadly ovate shape and the punctate-striate

elytra. I received two specimens from Dr. Kraatz of Berlin.

NlSOTEA COSTATIPEX>nS, sp. n.

Pale fulvous ; the thorax finely and closely punctured, with deep
basal perpendicular grooves ; elytra strongly punctate-striate, the
interstices longitudinally costate and finely punctured.

Length 4 millim.

Nearly parallel in shape ; the head impunctate, obliquely grooved
between the eyes ; the clypeus broad, widely separating the antennae
at the base, labrum fulvous ; antennae nearly extending to the
middle of the elytra, fulvous, the third and fourth joints equal

;

thorax strongly transverse, the sides slightly rounded before the
middle, the anterior angles obliquely truncate, the basal margin
with a deep and long perpendicular groove at each side, nearly ex-
tending to the middle, the surface finely and closely punctured

;

elytra strongly punctate-sti-iate, the punctures closely placed, the
interstices convex and finely punctured ; underside and legs

coloured like the upper surface.

Hah. Cameroons.
Although I have received only a single, apparently female, speci-

men from Dr. Kraatz, I think the species varies sufficiently from
any of its allies to be of certain recognition ; the thoracic basal

grooves are more than usually large and deep, and the elytral inter-

stices differ from those of every other species in being longitu-
dinally costate, peculiar perhaps to the female only.

NiSOTRA UNIFASCIATA, Sp. U.

Fulvous, the terminal joints of the antennae fuscous ; thorax
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very closely and distinctly punctured ; elytra strongly punctate-

striate, the interstices finely punctured, each elytron with a

longitudinal fuscous band, abbreviated behind, and the apex
fuscous.

Length 4 millim.

Of parallel shape ; the head impunctate, obsoletely sulcale in

front of tlie eyes ; clypeus separated from the face by a transverse

groove, rather deflexed, impunctate, palpi slender; antennae ex-

tending slightly bej'ond the base of the elytra, fulvous, the terminal

four or five joints fuscous, the third joint slender, longer than
the fourth one, terminal joints thickened ; thorax twice as broad

as long, the sides slightly and evenly rounded, the anterior angles

slightly oblique but not produced, the basal margin with a short

but deep longitudinal groove, the surface extremely closely and
rather strouglj^ punctured throughout ; elytra with regular rows
of strong punctures, closely placed, the interstices very finely

punctured, fulvous, the extreme lateral margin, the apex in shape

of a triangular spot, and a narrow longitudinal stripe at the middle

of each elytron nearly black, the latter abbreviated before the apex

;

underside and legs fulvous.

Bah. Niger-Benue Expedition (Stauclinger).

I have recei\'ed two specimens of this very distinct species from
Dr. Staudinger.

NlSOTKA TJNIFOBMA, sp. U.

Pale fulvous, the terminal joints of the antennae darker ; thorax

finely and closely punctured, the basal sulci short and deep; elytra

closely and finely punctured, the punctation partly geminate-

striate.

Length 3-4 millim.

Head very finely and somewhat closely punctured, the clypeus

with some stronger punctures ; the antennae nearly extending to the

middle of the elytra, black, the lower five or six joints fulvous, the

third joint slightly longer and more slender than the following two
joints, terminal ones thickened ; thorax more than twice as bi'oad

as long, the sides straight at the base, rounded at the middle, the

anterior angles scarcely oblique or prominent, the perpendicular

basal grooves short and deep, the disc rather convex, finely and
rather closely punctured ; elytra with closely approached double

rows of fine puncttu-es, more or less distinct ; underside and legs

pale fulvous.

Hab. Sierra Leone, Ehobomp, JSiger - Benue Expedition
(^Staudirif/er).

Although this species seems very closely allied to i\^. ttstacea

Chap, and JS^. chapiiisi Jac. from Madagascar, I think it sufficiently

diff'erent to be considered distinct. N. testacea, of which the

description is scarcely detailed enough, is said to have a dark

breast and abdomen, as well as similarly coloured posterior

femora.
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NiSOTEA APICAIIS, Sp. D.

Obscure fulvous, the apical joints of the antennae fuscous ; thorax

transverse, finely and closely punctured ; elytra strongly punctate-

striate, fuscous, the apex more or less pale fulvous.

Length 3 milhm.
Ovate and convex, pointed posteriorly ; the head impunctate,

fulvous, the frontal elevations indistinct, the labrum and palpi

fulvous ; the antennae only reaching the base of the elytra, fulvous,

the terminal joints more or less piceous, the third joint more
slender and slightly longer than the fourth joint, the apical joints

slightly thickened ; thorax at least twice as broad as long, the sides

evenly and moderately rounded, the anterior margin straight, the

posterior one strongly produced at the middle and rounded, im-

pressed at each side with a short, sHghtly oblique perpendicular

groove, the surface very finely and closely punctured ; elytra

gradually widened towards the middle, rather strongly punctured,

the punctures somewhat irregidarly arranged in rows, distinct to

the apex, the latter flavous, the rest of the surface fuscous, the two
colours generally well divided ; below and the legs fulvous

;

prosternutn narrow; the breast and abdomen nearly impunctate.

Hah. Rhobomp, Sierra Leone.

Smaller than N. spadicea Dahlm., of different coloration and with

single not geminate elytral punctation.

NlSOTRA COJfGOENSIS, Sp. n.

Fulvous ; the thorax finely and closely punctured, the base with
two perpendicular grooves ; elytra deeply punctate-striate, the
interstices finely punctured, flavous, the disc with a broad longi-

tudinal black band, not extending to the apex.

Var. The elytral band divided into a basal and subapical spot.

Length 4 millim.

Head convex, extremely minutely punctured, the eyes bounded
within by a deep sulcus ; clypeus narrow, strongly raised ; antennae

fulvous, extending to the base of the elytra only, the second and
the following joints very nearly equal, all rather thickened, terminal
joint more elongate ; thorax twice as broad as long, the sides evenly

rounded, the angles acute, the surface very closelj' and finely

punctured, flavous or fulvous, the basal margin with a rather deep
and long perpendicular groove at each side ; scutellum flavous

;

elytra ovate, very strongly and deeply punctate-striate, the inter-

stices minutely punctured and lougitudinally costate, each elytron

with a broad longitudinal black band abbreviated near the apex
and constricted at the middle ; underside and the legs fulvous

;

tibiae mucronate
;
prosternum narrowed between the coxae.

Hab. Chiloango, Congo. Belgian Mus. collection and my
own.

Closely allied to K. imifaseiata Jac. and of similar coloration,

but the antennae entirely fulvous, and the elytra very deeply and
regularly punctured, with the interstices costate and the lateral
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margins of the ground-colour. In the type the elytral band is

strongly narrowed near the middle and in the variety it is entirely

divided into two spots.

Amphimela oenata Jac.

Aherral'wn. Thorax and elytra yellowish white, the latter with

the suture, a spot on the shoulder, another at the apex, a short

transverse band at the middle, and a very small spot near the

scutellum black : antennae and legs pale testaceous, the posterior

femora black.

Hah. Isipingo, Xatal {G. Marshall).

This variety or aberration I must refer to the species previously

described by me, but the elytral bands have been reduced to spots ;

the latter exactly indicate the position of the bands in the type, the

sculpturing and everything else is the same.

Allomoepha africaxa, sp. n.

Below fuscous or piceous, the head and thorax pale fulvous, finely

wrinkled and pubescent ; antennse (the basal joints excepted) black
;

elytra flavous, finel)' granulate and punctured, the sutural and

lateral margins piceous ; legs flarous, the posterior femora piceous

at the apex.

Length 2|-3 millira.

Head very finely punctured and granulate, the frontal tubercles

short and broad but distinct : eyes ovate, entire, rather large
;

antennae nearly as long as the body, black, the lower three joints

fulvous, the third and following joints elongate, nearly equal

;

thorax about one half broader than long, the sides nearly straight,

very slightly widened towards the apex, the anterior angles

thickened, the posterior margin shghtly rounded, the surface very

finely rugose and punctured, fulvous, clothed with very short

yellowish pubescence ; scutellum small, black ; elytra of paler colour

than the thorax, wider than the latter, extremely finely transversely

wrinkled or rugose throughout, closely covered with short yellowish

hairs, the sutural and lateral margins narrowly black ; legs flavous,

the posterior femora piceous at the apex, tarsi fuscous.

Hab. Malvern, Xatal (G. Marshall).

This is the first species of the genus recorded from Africa, the

other three having been obtained in India and the Malayan region.

I cannot find, however, sufficient structural diiferences to separate

them from the genus, the principal characters of which are to be

found in the pubescent upper surface, the subquadrate thorax

without sulcus, the absent or indistinct elytral epipleurae below the

middle, the rather long metatarsus of the posterior legs, and in

the scarcely visible prosternum and closed coxal cavities. All this

would agree better \^-ith the group Galerucince, but the distinctly

incrassate posterior femora do not allow the placing of the insect

in the latter section. I received two specimens of the present

insect from Mr. G. Marshall.
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NoTOMBLA, gen. n.

Body oblong ; antennae widely separated, very short, the terminal

joints transverse, palpi subfiliform ; thorax transverse, without

depressions ; elytra glabrous, geminate punctate-striate ; legs short

and robust, the posterior femora strongly incrassate, the tibiss

widened at the apex, deeply sulcate, the four posterior ones

mucronate ; claws appendiculate ; prosternum much narrowed
between the coxae ; mesosternum short, deeply bih)bed posteriorly

;

the anterior cotyloid cavities closed.

There are but few genera of Haltiddm which agree with the

present one in the widely separated antennae and the punctate-

striate elytra ; and although I have only a single specimen before

me, the structural differences of the species are so well marked
that it will be easy to recognize the insect, which would perhaps

best be placed near Amphimela Chap., which is, however, of strongly

rounded shape.

NOTOMELA CYANIPENNIS, sp. n.

Eeddish fulvous, the apical joints of the antennae fuscous ;

thorax strongly and closely punctured ; elytra dark metallic blue,

strongly geminate punctate-striate, longitudinally costate near the

lateral margin.

Length 3 millim.

Head fulvous, closely and strongly punctured, the frontal

tubercles in shape of narrow transverse ridges ; clypeus deeply
separated from the face by a transverse groove, broader than long

;

antennte scarcely extending beyond the base of the thorax, fulvous,

the last four or five joints fuscous, the basal joint thickened,

curved and moderately long, the second short, the third twice as

long, the others shorter and gradually transversely thickened

;

thorax more than twice as broad as long, widened at the middle,

the sides rounded before the middle, the anterior angles thickened,

the surface closely and strongly punctured, but more so at the

sides, where the punctures are large and round ; scutellum tri-

angular, fulvous ; elytra not wider at the base than the thorax, dark
metallic blue, each elytron with nine or ten double rows of strong

punctures, the lateral margin strongly thickened in shape of a

costa ; underside and legs fulvous, abdomen subremotely punctured

;

the first joint of the posterior tarsi shorter than the following two
joints together.

Hab. Cameroons, West Africa {Conrad).

This species much resembles those of the genus Australica

amongst the Chrysomelidce in its general shape. I received a
specimen from Dr. Kraatz, of Berlin.

Halticella, gen. n.

Bounded, convex ; the eyes surrounded by a sulcus ; the antennae
subfiliform ; thorax transverse, without depressions or sulci ; elytra
semiregularly punctate-striate, their epipleurae broad

; posterior

Pkoc. Zool. Soc—1899, No. XXIV. 24
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femora very strongly incrassate, their tibise straight, distinctly

sulcate, widened posteriorly, \Aith a strong spur placed at the

middle ot the apex, their metatarsus as long as the following three

joints together, claws appendiculate
;
prosternum narrowly elon-

gate, mesosternum i.arrowly transverse ; tlie anterior coxal cavities

closed.

Amongst the genera with closed anterior coxal cavities

there is only one which has the eyes surrounded by a similar

although broader sulcus—the genus Orthaa Jac. from Burmah.
But in addition to this character the thorax in the latter genus is

also provided with perpendicular grooves at the base, which are

absent in the genus characterized here, and in wliich the metatarsus

of the posterior legs is also proportionately longer and the antennae

have more elongate joints.

HaLTICELLA riAYOPUSTUlATA, sp. n.

Eounded, convex, fulvous ; antennae and the anterior legs flavous ;

horax closely and finely punctured ; elytra closely punctured, with

bsolete rows of deeper punctures, obscure piceous, a transverse

•<pot near the middle and another near the apex flavous.

Length 2| millim.

Head finely punctured, with a narrow sulcus above the eyes,

fulvous with a slight metallic gloss ; the clypeus separated from the

face by a narrow transverse groove, frontal tubercles absent ; palpi

slender, flavous ; antennae not extending to the middle of the elytra,

flavous, the second and third joints of equal length, the following

slightly longer and thicker ; thorax nearly twice as broad as long,

the sides nearly straight and obliquely narrowed towards the apex,

the posterior margin rounded, the anterior angles slightly thickened,

the surface closely and distinctly punctured, fulvous, the disc

rather darker ; elytra ovate, convex, and pointed at the apex,

punctured in the same way as the thorax, but with obsolete rows
of stronger punctures, more strongly marked at the sides, where
the last two interstices are slightly longitudinally costate, the disc

oE an obscure piceous colour, a rather large slightly oblique spot

placed close to the middle and another smaller one near the apex,

obscure flavous
;
posterior femora strongly incrassate, pale piceous,

the anterior legs flavous.

Hah. Natal, Frere. I received two specimens from Mr. Perin-

guey.

GaLEETJCINjE.

Idacantha weisei, sp. n. (Plate XXI. fig. 4.)

Flavous, the antennae (the basal joints excepted), the breast, and
the legs black ; thorax sparingly punctured at the sides ; elytra

black, nearly nnpunctate.

Alas. The third joint of the antennae broadly dilated and ex-

cavated ; the scutellum with the sides raised into strong ridges,

the apex reflexed ; the elytra with two ful\ous tubercles at the
basal margin.
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Length 5 millim.

Head and palpi flavoiis, the former impunctate ; antenn£e

extending beyond the middle of the elytra, black, the lower four

joints flavous, basal joint slender, second very short, 1 bird strongly

dilated and excavated at its apex, fourth much shorter and
widened into a tooth at the upper edge, the other joints slender ;

thorax transverse, with rounded sides, the disc with a deep trans-

verse sulcus, interrupted at the middle, remotely punctured at the

anterior portion only, flavous ; scutellum subquadrate, flavous,

deeply excavated, the sides raised into high ridges ; elytra rather

strongly depressed below the base, the basal portion near the

scutellum raised and furnished with a small fulvous tubercle on
each elytron, rest of the surface with a few fiue punctures only,

black, very shining; abdomen flavous, trilobate at. the last segment,

the middle lobe much broader than long, flat; all the tibiae mucro-
uate, claws deeply bifid.

Hah. Cameroons (Conrad).

The single male specimen which I received from Dr. Kraatz is

readily distinguished by the structure of the scutellum, in which it

nearly agrees with Aulacophora scutellata Baly ; but in that species

the antenuse are simple, the shape of the scutellum is different, and
the abdomen is not flavous.

ASBECESTA DtTTITIERI, Sp. n.

Black, the basal joints of the antennae and the legs flavous
;

thorax nearly impunctate, flavous; elytra closely and distinctly

punctured, flavous, margined with black.

Length 5 millim.

Head black, impunctate, the frontal tubercles and the clvpeus

strongly raised ; antennas not extending to the middle of the elytra,

the lower five or six joints flavous, the rest black, the terminal two
joints much more elongate than the others, third aud fourth joints

equal. Thorax one-half broader than long, the sides rounded,
the basal sulcus strongly marked, the surface with a few minute
punctures here and there ; scutellum black

; elytra longitudinally

depressed near the lateral margins and with another shorter

depression at the sides, rather strongly and closely punctured,
flavous, all the margius rather broadly black, the humeral callus

also with a short blackish mark within ; below black, the legs

flavous.

Eab. Moliro, Congo (J. Duvivier) (Belgian Mus. collection

and my own).

Much smaller and narrower than A. marginata, the underside

black not flavous, and the elytral margins moi'e broadly black, the

legs unicolorous.

ASBECESTA MAKGINATA, Sp. U. (Plate XXI. fig. 5.)

Flavous, the antennae, the apex of the tibiae, and the tarsi black,

the head and thorax with a black spot ; elytra closely and finely

punctured, testaceous, narrowly margined with black.

24*
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Length 7 milHm.

Head flavoiis, the vertex rugose at the sides, the middle impunc-

tate, with a black spot, labrum and apex of the mandibles black,

frontal tubercles broad, transA'erse, carina distinct : anteunse short,

black, the basal joint pale below, iutermediate joints triangularly-

widened, terminal ones moniliforni, apical joint ovate, pointed
;

thorax twice as broad as long, the sides nearly straight, the surface

deeply transversely sulcate, with a few fine scattered punctures,

flavous, the anterior portion \\ith a black central spot ; scutellum

black ; elytra paler than the thorax, finely and closely punctured,

the sutiu'al and lateral margins very narrowly black ; helow and

the legs flavous, the tibi;e below and at the apex and the tarsi

black.

Hah. Salisbury, Mashonaland (6r. Marshall).

Closely allied to A. coj^ense Alld., but differing in tlie black

elytral margins, which are constant in all the specimens that

Mr. Marshall obtained.

ASBECESTA POLITA, Sp. n.

Flavous, the head and the antennae black, apical joints of the

latter flavous ; thorax impunctate ; elytra closely and rather

strongly punctured.

Length 5 millim.

Head impunctate, black, the frontal tubercles broad and distinct

;

labrum testaceous, stained with piceous ; the antennae extending to

the middle of the elytra, robust, black, the basal joints below and

the base of each following joint fulvous, the apical three joints

flavous ; thorax twice as broad as long, the sides straight, the

anterior angles slightly pi'oduced into a small tubercle, the disc

transversely sulcate at the middle, entirely impunctate, flavous ;

scutellum impunctate, flavous ; elytra slightly widened posteriorly,

rather strongly and closely punctured, the interstices slightly

wrinkled here and there ; below and the legs flavous, claw-joints

piceous.

Mab. Cameroons (Conrad).

Distinguished from all its alhes by the colour of the head

and that of the antennae. I received a single specimen from

Dr. Kraatz.

Malacosoma melanocephalum, sp. n.

Black, head finely granulate; thorax fulvous, transverse, minutely

punctured ; elytra fulvous, finely and closely punctured, the inter-

stices finely wrinkled ; legs partly piceous and fulvous.

Length 4 millim.

Elongate and parallel ; the head black, broad, very finely granu-

late at the vertex and minutely punctured, the frontal tubercles

strongly raised but nearly joined and forming a single piece with

the clypeus, anterior edge of the latter straight, labrum and palpi

testaceous ; antennae extending beyond the middle of the elytra,
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entirely black, the basal joint elongate and slender, the second and
third joints short, equal, the following ones rather robust ; thorax

more than one-half broader than long, the lateral margins evenly

rounded, posterior margin nearly straight, the angles not produced,

the surface extremely finely and rather closely punctured, fulvous,

shining ; scutellum black ; elytra slightly wider at the base than

the thorax, parallel, fulvous, much more strongly and distinctly

punctured than the thorax, tl:e interstices slightly wrinkled or

rugose ; underside and the basal portion of all the femora piceous
;

tibiae and tarsi ilavous, the first tarsal joint of the posterior legs

as long as the following two joints iogether.

Hah. Malvern, Natal (©. Marshall).

Rather larger than M. cajjitatum Jac, and differing from that

species in the finely granulate head and the totally different shape

of the frontal elevations as well as in the sculptme of the elytra

;

the male has the last abdominal segment incised at each side, the

median lobe is smooth and slightly concave.

Malacosoma geestaeckeki, sp. n.

Below black or flavous, antennae (the basal joints excepted)

black ; thorax subquadrate, nearly impunctate ; elytra extremely

minutely and rather closely punctured.

Length 3-4 millim.

Xarrowly elongate ; the head impunctate, rather darker than the

other parts, the frontal elevations strongly transverse, the carina

linear, very distinct, the palpi piceous ; the antennae extending

beyond the middle of the elytra, slender, black, the lower three

or four joints flavous, the second and third joints of equal length,

one-half shorter than the following joint, the others of nearly the

same length ; thorax one-half broader than long, the lateral margins

rather distinctly rounded and produced at the middle, straight at the

base ; the disc with some extremely minute punctures, only visible

under a strong lens ; elytra broader at the base than the thorax,

parallel, extremely finely punctured in closely approached irregular

rows, the apex of each rounded ; underside and legs flavous, or

black with the last abdominal segment flavous only, the posterior

femora rather thickened ; all the tibiae mucrouate, the first joint of

the posterior tarsi as long as the following two joints together,

claws appendiculate, the presternum extremely narrow and convex

the anterior coxal cavities open.

Bab. Frere, Estcourt, Malvern, Natal {G. Marshall).

Smaller than M. capitatum ; the head fulvous not black, the

antennae with more slender joints and the thorax less transverse,

more elongate, the metatarsus of the posterior legs also distinctly

more elongate ; the underside varies from fulvous to black, the

last two segments of the abdomen being only of the former colour

in some specimens ; the male organ is very narrow and slender

and its apex only sUghtly pointed. The female is of more robust

and slightly larger shape, and the last abdominal segment has a
short and broad fovea at the apex.



362 MR. ii. JACOBY OX THE [Mar. 7,

Malacosoma apicipenne, sp. n. (Plate XXI. fig. 3.)

Black, the apex of the elytra and the ahdomen flavous

;

thorax subquadrate, very finely punctured ; elytra more strongly

and extremely closely punctiu:ed, the interstices finely rugose.

Length 8 millim.

Of elongate and parallel shape ; the head with a few minute

punctures, frontal elevations broad and transverse ; clypeus very

narrow, in shape of a ridge, the middle portion broad and extending

upwards ; labrum piceous, margined with flavous ; antennae rather

short and robust, black, the third joint one half longer than the

second, tlie fourth as long as the pi-eceding two joints together, the

terminal two joints more elongate ; thorax subquadrate, one-half

broader than long, the sides rounded, anterior angles with a small

tubercle, the surface rather convex, black and shining, finely but

not closely punctured ; scutellum triaugidar, broad', impunctate ;

elytra elongate and parallel, black, extremely closely and distinctly

punctured, the punctures of different sizes, the interstices finely

wrinkled and rugose, the apex flavous ; below and the legs black,

clothed with grey rather long pubescence, all the tibia? mucronate :

the anterior coxal cavities open.

Hah. Moliro, Congo (Duvivier). Belg. Mus. collect, and my
own.

LUPEEODES SULFUEIPEimiS, Sp. n.

Black, the basal joints of the antennae and the legs fulvous

;

above pale flavous ; the head and thorax impunctate ; elytra

extremely finely and closely punctured.

Length 9 millim.

Broadly ovate ; the head impunctate, fulvous at the vertex, the

lower portion flavous, frontal ele\ations trigonate, distinct, clypeus

triangularly convex ; antennae black, the lower three joints fulvous,

third joint twice as long as the second, one-half shorter than the

fourth ; thorax nearly twice as broad as long, the sides moderately,

the posterior margin more strongly rounded, the anterior angles

thickened, not produced, the surface impunctate, flavous ; scutellum

and elytra of the same colour, the elytra minutely and very closely

punctured, their epipleurae very broad at the base, continued below

the middle ; the breast and abdomen black, clothed w ith fine

flavous pubescence ; legs fuh ous, all the tibiae with a distinct spine,

the metatarsus of the posterior legs longer than the following joints

together; anterior coxal cavities open.

Mab. Port Alfred, South Africa (Riv. OKeil).

A broadly ovate species, of which 1 received a single specimen

sent by the Eev. T. O'lS^eil from S. Africa.

OoTHECA l.s:tipenkis, sp. n.

Black, lower part of the face flavous ; thorax subquadrate, pale

fulvous, impunctate ; elytra of the same colour, shining, without

punctures.
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Length 6 milliin.

Of ovate convex shape ; the head impunctate, flavous, the vertex

black and shining, the frontal tubercles strongly developed, trans-

verse ; labruru black ; the antennae rather stout, black, the basal

joint short and thick, the second short, the third twice as long,

the following joints slightly thickened and more elongate ; thorax

about one-half broader than long, the sides rounded, the posterior

angles obliquely rounded, posterior margin truncate at the middle,

the surface entirely impunctate, shining, pale fuh'ous ; scutellum

broad, black ; elvtra widened towards the middle, convex, entirely

impunctate, their epipleurse disappearing at the middle ; below
and the legs black, all the tibiae with a spine ; the anterior coxal

cavities open.

Hah. Bedford, Pt. Elizabeth, S. Africa {Rev. O'Mil).

The entirely impunctate upper surface of this species at once
distinguishes it from 0. mutahilis.

LXTPEEUS PLAVICIJvCTFS, sp. n.

Black ; basal joints of the antennae, the thorax and the legs

flavous ; thorax impunctate ; elytra bluish black, finely punctured,
the lateral margins below the middle broadly flavous, the disc with
some single hairs.

Length 4 millim.

Head entirely impunctate, black, shining, frontal elevation

strongly developed, elongate; clypeus thickened ; antennae extending
beyond the middle of the elytra, black, the lower three joints

flavous below, the second and third joints small, nearly equal,

following joints more elongate ; thorax subquadrate, scarcely

broader than long, the sides slightly constricted at the base,

feebly rounded at the middle, the angles dentiform, the surface

entirely impunctate, flavous, very shining ; scutellum black ; elvtra

much wider at the base than the thorax, convex, slightly widened
at the apex, bluish blai-k, the surface finely and closely punctured,

the interstices finely wrinkled, the lateral and apical margins
from the middle broadly flavous ; the breast and abdomen black,

the legs flavous, the tarsi more or less fuscous, the metatarsus of

the posterior legs as long as the following joints together.

Hab. Cameroons (Conrad).

LUPEKIJS DISCICOLLIS, Sp. n.

Black, the sides of the thorax, the femora, and the abdomen
flavous ; thorax impunctate ; eljtra finely puncUired and minutely
granulate.

Length 5 millim.

Head rather elongate, black, impunctate, the frontal elevations

subquadrate, nearly contiguous ; clypeus broad, triangular, strongly

raised ; eyes large ; the antennae black (the terminal two joints

wanting), basal joint thickened, the second scarcely shorter than
the third joint, fourth as long as the preceding three joints

together ; thorax about one-half broader than long, the sides
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nearly straight, the angles sliglilly thickened, tlie disc impunctate,

the sides broadly fulvous, the middle occupied by a broad,

posteriorly narrowed black band ; seutelluni black ; elytra much

wider at the base than the thorax, widened hekiw the middle,

black, shiuiug, very tinely but not very closely punctured, the

interstices extremely iinely granulate, their epipIeuraB broad

anteriorly, much narrowed towards the apex; below black,

abdomen and the femora flavous, the tibiae (their base excepted)

and the tarsi fuscous, all the tibije mucronate, the first joint of

the posterior tarsi as long as the following joints together.

Hob. Cameroons {Conrad).

I received a specimen of this well-marked species from

Dr. Ki-aatz.

POEPHILA COSTATIPENNIS, Sp. H.

Elongate, piceous ; the head, basal joints of the auteunje, and

the thorax fulvous, the latter finely and sparingly punctured

;

elytra metallic violaceous blue, strongly punctate-striate, the inter-

stices longitudinally costate.

Length 2| millim.

Head impunctate, the eyes large, frontal elevations narrow,

carina very acute, palpi thickened ; antennae filiform, extending to

the middle of the elytra, black, the lower three joints fulvous, the

second joint thickened, the third but slightly longer, thin, the

following more elongate ; thorax transversely subquadrate, convex,

twice as broad as long, the sides straight, forming an oblique angle

anteriorly, extending to the base of the eyes, this angle slightly

thickened, posterior margin broadly produced at the middle, the

surface with a deep transverse sinuate sulcus, parallel to the basal

margin and not extending to the sides, the disc very finely and

remotely punctured ; scutellum piceous ; elytra with a distinct

depression below the base, the latter raised, the shoulders pro-

minent, the punctation strong, close and deep, the interstices

longitudinally costate, especially so at the sides ; underside and

legs nearly black, the metatarsus of the posterior legs longer than

the following joints together ; claws appendiculate, prosternum

longer than broad ; the anterior coxal cavities open.

Hah. Cameroons.

The only other representative of this genus, described by "Weise,

agrees almost entirely with the pi-esent insect, except in colora-

tion, being rufo-testaceous vi ith brown elytra and having no costae

on the latter parts ; but of the fine pubescence of the eyes, of which

AVeise speaks, I am not able to discover a trace in my species,

neither has this author mentioned the structure of the antennae

nor their colour, which must have been an oversight.

I received a specimen from Dr. Kxaatz.

POEPHILA rXJLTIPES, sp. n.

Flavous, the antennae (the basal three joints excepted) black

;
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thorax strongly punctured ; elytra metallic dark blue, strongly

puuctate-striate, the interstices longitudinally costate.

Length 2j millim.

Very closely allied to the preceding species, but appax-ently

distinct ; the head with some strong punctures anteriorly, the

third joint of the antennae longer, the thorax much less transverse

and convex, only about one-half broader than long, the surface

very deeply but not very closely punctured ; the elytra as in the

preceding species ; the entire underside and legs fulvous.

Hah. Cameroons. Received from Dr. Kraatz.

The above-mentioned differences are, I think, sufficient to

separate this species, and are probably not sexual, although I have
only a single specimen before me ; the structure and sculpture of

the thorax differ too much to allow the insect to be united to

P. costatipennis, with which it otherwise agrees in generic details.

ApOPHYLIA MARGIlfATA, Sp. n.

Fulvous, the upper portion of the head metallic greenish or

blue, thorax with three or four bluish spots ; elytra dark blue,

Hnely transversely wrinkled, the lateral and apical margins fulvous,

breast black.

Frtr. Underside black.

Length 6 millim.

Upper portion of the head finely punctured, dark blue with two
fulvous spots or entirely blue, frontal elevations narrowly trans-

verse, lower portion fulvous or flavous ; antennae extending to

about the middle of the elytra, fulvous, the apex of each joint

stained with fuscous, the terminal three or four joints entirely of

that colour, thii'd joint shorter than the fourth ; thorax twice as

broad as long, the sides rounded, the anterior angles slightly

thickened, the posterior ones oblique and rather indistinct, the

surface finely and closely punctured and partly rugose, with some
obsolete depressions anteriorly ; the disc fulvous, with three bluish

spots, the middle one in shape of a V or separated into three
smaller spots placed triangularly ; scutellum black ; elytra finely

transversely wrinkled, the interstices finely punctured, dark blue,

the lateral margin and the apical one more broadly fulvous, their

epipleurse bi'oad anteriorly, very narrowed below the middle ; the

breast and the abdomen black, finely pubescent, or the breast only
of that colour ; tha legs fulvous, the third joint of the tarsi fuscous,

the first joint as long as the following joints together; anterior

coxal cavities open.

Hah. Natal, on willow (G. Marshall).

This species seems allied in coloration to A. nohilitata Gerst., but
differs in having the entire upper portion of the head green as

well as in the colour of the underside and some other details.

A. consanguinea Alld. is described as having a green longitudinal

thoracic band, also with three aeneous spots on the vertex.



366 ME. M, JACOBY ON THE [Mar. 7.

Ebgana chapxjisi, sp. n.

Fulvous, the breast and tlie legs black ; thorax very closely and
distinctly punctured; elytra dark bluish, closely and finely

punctured.

Length 5 millim.

Head impunctate, fulvous, the frontal tubercles very strongly

raised ; antennae short and robust, flavous, the joints nearly monili-

form, the third and fourth joints more elongate : thorax one-half

broader than long, the sides rounded, the angles acute, the surface

very closely and distinctly punctured, fulvous ; scutellum fulvous
;

elytra dark bhie, closely aud strongly punctured, their epipleurae

broad and continued to the apex ; below piceous or black, the

abdomen flavous ; all the tibiae mucronate, the tarsi short, the

anterior coxal cavities closed.

Hah. Moliro, Congo (Duvivier). Belgian Mus. collect, and mj''

own.
This species agrees in every respect with the type of the genus,

E. protect Chap, from Abyssinia, aud it is possible that it only
represents another variety of this variable species ; but as I have

two specimens before me perfectly identical, and as the elytra in

E. proted show no trace of blue, I must look upon the present

insect as distinct.

Megalogkatha immaculata, sp. n.

Elongate, parallel, testaceous ; head and thorax impunctate

;

elytra obscure fulvous, extremely finely and sparingly punctured.

Length 7 millim.

Head broad, impunctate ; frontal tubercles strongly raised,

transverse ; clj^peus equally strongly raised, in shape of a triangular

ridge; palpi robust; antenna; rather stout, flavous (the last three

joints Avanting), basal joint elongate, slightly curved, the third and
tlie following joints nearly equal in length ; thorax much broader

than long, the sides slightly constricted at the base, nearly straight,

the anterior angles thickened, the surface impunctate, obsoletely

transversely sulcate ; scutellum triangular ; elytra much wider at

the base than the thorax and of darker ful\ous colour, the shoulders

rather prominent and bounded within by a longitudinal depression,

the disc extremely finely and sparingly ])unctured ; underside and
legs testaceous, finely pubescent, the first tarsal joint as long as

the following joints together, claws appendiculate.

Hah. Estcourt, Natal {G. Marshall).

Allied in coloration to M. ventricosa Baly, but the thorax im-

punctate and differently sculptured, the general shape more
parallel, and the colour of the antennae and legs different. The two
specimens obtained are probably females ; the sulcation of the

thorax resembles more serai-seimrate foveae than a continued

groove, but is more distinct in one of the specimens than in the

other.
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Hemixantha, gen. n.

Body elongate and parallel ; antennae filiform, the third joint

slightly longer than the second, but shorter than the fourth ;

thorax transverse without depressions, the sides rounded ; elytra

not narrower than the thorax, irregularly punctured and rugose,

their epipleurse broad anteriorly, indistinct below the middle ; legs

slender, the tibiae unarmed, the first tarsal joint of the posterior

legs as long as the following three joints together, claws appendi-

culate, the prosternum indistinct ; the anterior coxal cavities

closed.

This genus will enter the group of Platyxanthince on account of

the unarmed tibife and closed coxal cavities, but it must be

separated from Platyocantlia on account of the differently shaped
and structured thorax ; the latter genus contains already far too

many species of different kind of structural characters than the

type, and wants revision. Metrioidea Fairm. has a subquadrate
thorax, narrower than the elytra, and the same is the case in

Platyxantha proper, in which the thorax is also more or less

depressed or sulcate and not transverse. In Hemixantha must
also be arranged the following species formerly placed by me in

Platyxantha :— //. ijallida Jac, H. scutellata Jac, which, although

not metallic in coloration, exhibit the same structural characters.

Hemixantha natalensis, sp. n. (Plate XXI. fig. 8.)

Bluish or greenish black below, above metallic green or blue, the

antennae and tarsi black ; thorax closely punctured and rugose
;

elytra as closely punctured and finely transversely wrinkled

throughout.

Length 4 millim.

Head finely punctured at the vertex, the frontal tubercles very

broad, subquadrate, and strongly raised ; clypeus in shape of a

transverse acute ridge ; labrum black ; antennae extending beyond
the middle of the elytra, slender, black, the lower three or four

Joints more or less fulvous below, the basal joint metalhc dark

green or bluish above ; thorax twice as broad as long, transversely

convex, the sides rather strongly rounded and widened at the

middle, the angles distinct, the surface very closely and distinctly

punctured, the interstices irregularly rugose or wrinkled ; scutellum

rather broader than long, impunctate ; elytra parallel, scarcely

narrower at the base than the thorax, the surface nearly similarly

sculptured to that of the thorax, but the interstices more finely

transversely wrinkled and minutely granulate ; underside black,

with a slight bluish or greenish gloss, the legs more distinctly of

the latter tint, finely pubescent.

Bah. Frere, Natal (G^. Marshall).

In the male insect the last abdominal segment is semicircularly

emarginate at the apex, and the protruding penis is slender and
pointed and slightly curved at the apex.
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HEMTXANTnA INCONSPICITA, Sp. D.

Elongate, convex, black, above obscure testaceous or fuscous
;

head with one, thorax with several confluent greenish-black spots,

finely punctured ; elytra very iiuely and closely punctured.

Var. Thorax obscure fulvous, the disc darker.

Length 8 millim.

Of parallel convex shape ; the head finely and closely punctured,

obscure fuhous, the vertex with a round greenish-piceous spot,

frontal tubercles small but rather broad ; eyes large ; antennae

extending to the middle of the elvtra, black, hliform, the third

joint one-half longer than the second, but distinctly shorter

than the fourth ; thorax one-half broader than long, the sides

rounded, the anterior angles in shape of a small tubercle, the

surface somewhat depressed, covered with small and larger punc-

tures, the disc more or less distinctly marked with greenish-piceous

confluent spots ; scutellum broad, black ; elytra wider at the base

than the thorax, nearly similarly punctured ; underside and legs

nearly black, finely pubescent, the tibise unarmed, the first joint of

the posterior tai-si as long as the following three joints together,

claws appendiculate, prosternum indistinct ; the anterior coxal

cavities closed.

Hah. Salisbury, Mashoualand (G. Marshall).

Nearly allied to ff. scutellata Jac. and H. piceipes, but larger

and witla entirely black antennae, underside, and legs, the head

and thorax spotted. The specimens \^ere obtained in sweeping

during the months of September and December in marshy places.

The head is more closely and distinctly punctured than in

H. picei]>es, the eyes and the frontal elevations are larger, and the

scutellum is broad and black.

HEillXAIfTHA PICEIPES, Sp. n.

Head and thorax obscure fulvous, very finely punctui-ed ; the

antennae, breast, and legs piceous or black ; elytra more or less

fuscous, extremely finely punctured and transversely wrinkled.

Var. The base of the head and the margins of the thorax

flavous, disc of the latter and the elytra and underside piceous.

Length 6-7 milhm.

Head finely punctured, the vertex longitudinally grooved at the

middle, frontal elevations rather broad, the clypeus narrowly tri-

angular ; eyes large in the male, smaller in the female ; antennae

scarcely extending to the middle of the elytra, black, the third

joint double the length of the second, the following joints more
elongate ; thorax nearl}^ twice as broad as long, the sides rounded

at the middle, the anterior angles slightly produced, posterior

angles rounded, the disc extremely finely punctured, shining

;

scutellum triangular ; elytra slightly wider at the base than the

tnorax, extremely closely but scarcely more strongly punctured

than the latter, the interstices minutely wrinkled, the apex nearly

impunctate ; below and the legs fuacous or black, shining, finely

pubescent ; abdomen fulvous.
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Eah. Salisbury, Mashonaland, Estcourt, Natal {G. Marshall).

Of the specimen which I consider a variety and which was
obtained at Natal, I have only a single example before me ; struc-

turally it does not seem to differ from the type, but it diverges

entirely in coloration. The whole under surface is black, the

head has two bright fulvous spots at the A-ertex, the thorax is

piceous, narrowly margined with fulvous, and the elytra show the

same colour at the base and the apex. Possibly the specimen
represents another species.

Hemisantha teeminata, sp. n. (Plate XXI. fig. 6.)

Eufous, the antennae, tibiae, and tarsi flavous ; thorax very finely

punctured ; elytra black, the apex rufous, punctured like the
thorax.

Length 6 millim.

Head rufous, not perceptibly punctured, the eyes very large and
prominent, the frontal elevations broad and subquadrate, clypeus
triangularly raised, labrum and palpi flavous ; antennae long and
slender, flavous, the terminal joints stained with black at the apex,

the last one entirely of this colour ; third joint one half longer
than the second, the following elongate, slightly curved and finely

pubescent ; thorax scarcely twice as broad as long, the sides* very
feebly rounded, very narrowly margined, the angles slightly oblique

and thickened, the surface very minutely and remotely punctured,
rufous, shining, basal margin slightly sinuate at the middle,

narrowly margined ; scutellum broad, rufous, longer than broad
;

elytra wider at the base than the thorax, distinctly depressed near
the suture, black, the extreme apes rufous, the surface punctured
like the thorax ; below and the femora reddish fulvous, the tibiae

and tarsi flavous ; the metatarsus of the posterior legs as long as

the following three joints together.

Hah. Estcourt, Natal {Gr. Marshall).

Hemixantha bifasciata, sp. n. (Plate XXI. fig. 7.)

Eeddish fulvous, the antennae, tibiae, and tarsi flavous ; thorax
extremely finely punctured, flavous or fulvous

; elytra nearly im-
punctate, flavous, a narrow transverse band at" the base and
another below the middle, black.

Length 6 millim.

Head impunctate, rufous, the frontal elevations broad and sub-
quadrate ; eyes large and round ; antennae extending nearly to the
middle of the elytra, flavous, the apex of the terminal joint black
all the joints with the exception of the second of nearly equal
length

;
thorax nearly twice as broad as long, the sides rounded

the anterior angles produced, subtuberculiform, the siu-face only
perceptibly punctured when seen under a very strong lens, pale
testaceous or fulvous, very shining ; scutellum trianguhir, flavous •

elytra not more distinctly punctured than the thorax, flavous, the
base with a narrow transverse black band extending to the sides
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a similar band is placed below tbe middle ; below and the femora

more or less rufous, tibise and tarsi pale.

Hah. Estcourt, Natal (G. Marshall).

This well-marked species agrees in all structural characters with

the other species of the genus, but differs in the amount of rufous

of the thorax and the underside.

MoNociDA, gen. n.

Body elongate ; antennae filiform, the third joint shorter than

the fourth ; thorax subquadrate, without depression ; elytra much
wider at the base than the thorax, their epipleurse indistinct below

the middle ; legs slender, all the tibise mucronate, the first joint of

the posterior tarsi as long as the following two joints together

;

claws appendiculate, pi'osternuui very narrow and convex ; the

anterior coxal cavities closed.

Amongst the genera with closed coxal cavities, Monocida will

find its place near Monolepia and Pseudocrania ; it diifers from the

first in its general narrowly elongate shape and the subquadrate

thorax, which is much narrower at the base than the elytra, also

in the much less elongate metatarsus of the posterior legs ; from

Pseudocrnnia the totally different structure of the head and of

the antennae separates the genus.

Monocida sutukata, sp. n.

Elongate, black, the head anteriorly, the basal joints of the an-

teunse, and the anterior legs flavous ; thorax minutely punctate,

flavous ; elytra finely and closely punctured, flavous, the suture

and the sides black.

Length 4 millim.

Head black posteriorly, the vertex very finely granulate and

punctured, the frontal tubercles very strongly raised, the anterior

portion and the palpi flavous ; antennae extending nearly to the

apex of the elytra, slender and filifoi*m, the second joint short, the

third twice as long but shorter than the fourth joint, the lower

four or five joints more or less flavous, the apical ones fuscous
;

thorax subquadrate, scarcely broader than long, the sides slightly

constricted at the base, the anterior angles in shape of a small

tubercle, the surface minutely granulate and finely punctured,

flavous ; scutellum broader than long, black ; elytra broader at the

base than the thorax and sculptured similarly, flavous, a sutural

rather broad band, narrowed posteriorly, and the sides more

narrowly, black or piceous ; underside and the four posterior legs

black, liie others flavous.

Hah. Estcourt, Natal, on acacia trees, December {G. Marshall).

Platyxantha facialis, sp. n.

Elongate, testaceous, the terminal joints of the antennae black,

the face very elongate ; thorax subquadrate, foveolate and im-
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punctate ; elytra scarcely perceptibly punctured and obsoletely

longitudinally sulcate.

Length 8 millim.

Of elongate, somewhat depressed shape, entirely testaceous ; the

head very long, transversely grooved between the antennae, the

vertex impunctate, the frontal elevations trigouate ; the clypeus

subquadrate, bi'oad, depressed ab each side, the middle with a

longitudinal ridge ; eyes rather small, ovate ; the antennae slender,

black, the lower two joints flavous, basal joint very elongate and
slender, the second very small, the i'oUowiug joints nearly as

long as the first one, the last three joints broken o£E ; thorax
scarcely broader than long, the sides rather strongly constricted

at the base, rounded before the middle, the angles acute, the

surface with a shallow depression at each side, entirely im-
punctate ; elytra wider than the thorax at the b;ise, the SLirt'aee

scarcely perceptibly punctured, somewhat uneven, with traces of

longitudinal sulci, their epipleurge very broad, concave, and continued
to the apex ; legs elongate, the tibiae unarmed ; the anterior coxal

cavities closed.

Hah. Gameroons {Conrad).

The elongate head of this species agrees far more with the
typical form P. apicalis Baly, from Sumatra, than any other of the
African species at present placed in Platyxaniha. I received a
single specimen from Dr. Kraatz.

Platyxantha LiJKUisrauENSis, sp. n.

Narrow and elongate, metallic blue, the antennae and legs black,

head and thorax purplish, impunctate; thorax with a deep transverse
depression ; elytra finely and closely punctursd.

Lengfh 5 milhm.
Head purplish bine, impunctate, the frontal tubercles strongly

raised, transverse ; the clypeus detlexed anteriorly, strongly raised
in shape of an acute triangular ridge ; labrura and palpi black

;

antennae longer than the body, very slender, black, all the joints
finely pubescent, the fifth and the following two joints curved
each joint articulated at the extreme outer angle of the precedino-

one ; thorax subquadrate, scarcely one-half broader than long, the
sides nearly straight, the disc impunctate, metallic bright purplish,
with a deep transverse sulcation at the middle ; scutellum broad,
impunctate ; elytra narrow and parallel, metallic blue, finely and
closely punctured, the interstices somewhat wrinkled ; underside
and legs blue, the latter long and slender, pubescent, the tibiae un-
armed, the first joint of the posterior tarsi longer than the following
joints together.

Hah. Lukungu, Congo {C. Haas). Belgian Museum collection

and my own.
A narrowly elongate species with all the characters of the genus,

distinguished by the long and slender antennae and the structure
of the intermediate joints, probably peculiar to the male sex
only.
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Plattxantha xitingstoni, sp. n.

Flavous, the head purplish, impimctate ; thorax transversely

sulcate, iinpunctate ; elytra metallic blue, extremely minutely

punctured.

Alas. Antennfe with the intermediate joints curved.

Length 7 millim.

Head impunctate, metallic purplish, frontal elevations broad,

transvei'se ; clypeus acutely raised
;
palpi swollen, flavous, as well

as the labrum ; antennae long and slender, obscure flavous, the

second joint very short, moniliform, the third and the following

joints very elongate, the fifth, sixth, and seventh curved, the

terminal three joints slender and thinner; thorax twice as broad

as long, the sides straight at the base, slightly rounded anteriorly,

anterior angles slightly produced, posterior acute, the surface trans-

versely sulcate, the sulcus not extending to the sides, entirely

impunctate, fulvous ; scutellum broad, fulvous ; elytra with a

slight sub-basal depression, extremely minutely punctured, metallic

dark blue, their epipleurse broad and continued ; below and the legs

flavous.

Bab. Niger-Benue Expedition.

This species differs in its mode of coloration from any of its

African allies. I received a single specimen from Dr. Staudinger

and Herr Bang-Haas.

MONOLEPTA MALTERNElSrSIS, Sp. n.

Testaceous, the apical joint of the antennae dark ; head and

thorax finely punctured; elytra punctured like the thorax, the

puuctation very close ; a spot on the shoulders and another near

the apex piceous.

Length 4 millim.

Head with a few fine punctures, obscure testaceous ; the eyes

very large ; labrum piceous ; antennae extending below the middle

of the elytra, testaceous, the apical joint more or less piceous,

the second and third joints small, equal ; thorax about one-half

broader than long, the sides nearly straight, the posterior margin

straight, the surface very finely and closely punctured, especially

so anteriorly ; scutellum piceous ; elytra more strongly punctured

than the thorax, the punctation consisting of very small and

larger punctures, the interstices very finely rugose, a small humeral

and a larger subapical spot piceous ; below and the legs testaceous ;

elytra] epipleurae indistinct below the middle; anterior coxal

cavities closed ; metatarsus of the posterior legs elongate.

Hub. Malvern, Natal (G. Marshall).

The number and position of the elytral spots, the colour of the

antennae, that of the elytra and of the underside separate this

species from the unicolorous variety of M. 8-maculata Jac. and

M. citnnella Jac.

MoNOLOPTA ESTCouKTiAifA, sp. u. (Plate XXI. fig. 11.)

Flavous, the vertex of the head and the intermediate joints of
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the antennae piceous ; thorax very finely punctured ; elytra

extremely closely and finely punctured ; fiavous, a transverse band
at the base and another below the middle, as well as the sutural

angle at the apex, black ; breast black.

Length 5 millira.

Head minutely punctured, fiavous, the vertex piceous, eyes very

large, frontal tubercles distinct ; antennae slender, the lower four

or fii-e joints and the apical one fiavous, the others piceous ; second

and third joints short, equal ; thorax twice as broad as long, pale

fiavous, the sides slightly rounded, the angles not produced, the

posterior margin evenly rounded, the svu^face with a very feeble

transverse depression at each side, very finely punctured ; scutellum

black ; elytra widened towards the middle, nearly similarly

punctured as the thorax, pale fiavous, a broad transverse band
at the base, its posterior edge strongly dentate or sinuate, and a

narrower band, constricted at the middle, near the apex, black, the

extreme sutural angle at the apex likewise, to a small extent,

piceous ; below and the legs fiavous, the breast and the pygidium
black ; the metatarsus of the posterior legs very long.

Hob. Estcourt, Natal (6^. Marshall).

This species comes very near M. bifasciata Jac, 31. melanogaster

Wied., and three or four other African species, all of which have
several elytral black bands ; the present insect may, however, be
separated by the colour of the head and that of the antennae, also

by the black pygidium. I have seen two specimens sent by
Mr. Marshall.

MOKOLEPTA KE.AATZI, Sp. n.

Head, thorax, and the breast black, the abdomen and the legs

fiavous ; thorax finely punctured ; elytra fiavous, very finely

punctured, the margins narrowly black.

Length 5 millim.

Head black, very shining, entirely impunctate, the frontal

elevations consisting of a single piece, bounded behind by a shallow

transverse groove ; labrum black, palpi fiavous ; antennas extending

below the middle of the elytra, black, the basal five or six joints

fiavous, the third joint nearly double the length of the second

;

thorax transverse, twice as broad as long, the sides feebly rounded,

narrowly marginate, the surface rather convex, finely and some-
what closely punctured, black, shining, scutellum black ; elytra very

minutely punctured, fiavous, all the margins narrowly black ; the

breast black ; the abdomen and the legs fiavous, the metatarsus

of the posterior legs very elongate ; the anterior coxal cavities

closed ; pygidium black.

Hab. Cameroons (Conrad).

The elytral epipleurae in this species, of which I have received two
specimens from Dr. Kraatz, are extremely narrow below the middle,

almost absent ; the species may be known by the black head and
thorax and the similarly coloured elytral margins.

Pboc. Zool. Soc—1899, No. XXV. 25
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MOXOIEPTA KIRSCHI, Sp. n.

Dark violaceous blue, the antennae and the legs black ; thorax

impuuctate ; elytra vei-}- tiuely and closely punctured.

Length 5 millim.

Elongate-ovate, widened posteriorly ; the head impunctate,

metallic dark blue, the frontal elevations distinct, broad, transverse,

labrum black ; antennae extending to about the middle of the elytra,

black, the third joint twice as long as the second, but distinctly

shorter than the fourth, the last-named and the remaining joints

equal ; thorax more than twice as broad as long, widened at the

middle, the sides strongly deflexed, the lateral margins \ ery slightly

rounded, the anterior angles thickened, the posterior margin broadly

rounded and produced, the surface impunctate ; scutellum trian-

gular, impunctate ; elytra convex and widened posteriorly, finely

and very closely punctured, dark violaceous, their epipleurse indis-

tinct below the middle ; legs black, long and slender, the metatarsus

of the posterior legs longer than half the length of the tibiae.

Hah. Salisbury, Mashonaland {G. Marsliall) ; also Xatal.

This Monolejyta may be known from every other species of the

genus by the uniform dark violaceous colour and the long meta-
tarsus of the posterior legs. I have seen four specimens from
Salisbury and one from Natal.

MOXOLEPTA DIVISA, sp. n.

Eufous ; the head anteriorly, the antennae, thorax, and legs

flavous, the base of the head black ; thoi-ax finely and closely

punctured ; elytra of similar sculpture, rufous, the base with a

transverse black band.

Length 4-5 millim.

Head impunctate, black at the vertex, the lower portion flavous,

labrum piceous ; eyes very large ; antennae slender, flavous, the

apical joint black, the second and third joints short, nearly equal

;

thorax more than twice as broad as long, the sides scarcely rounded,

the anterior angles thickened, the posterior ones oblique, surface

closely punctured, very finely so near the anterior portion

;

scutellum fulvous ; elytra ovate, widened towards the middle,

extremely finely and closely punctured, the apex of each broadly

rounded, the disc rufous, the base with a transverse black band to

the extent of one-fourth the length of the elytra and extending

downwards along the sides to near the middle, the epipleurae

indistinct below the middle ; the underside and the posterior

foiu" legs reddish fulvous, anterior legs flavous.

Hah. Malvern, A''atal {G. Marshall).

This species could easily be mistaken for Candezea pectoralis Jac,
as the coloration is nearly identical, but in the latter species the
antennae and legs are black and the head is entirely flavous ; there

are besides this the continued elytral epipleurae and a much less

transverse thorax. M. longiuscula Chap, must be another very

closely allied species, so far as the coloration is concerned, but is

described as having a black abdomen and obscure flavous elytra
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(also having a basal black band) ; the colour of the antennae is not

given, but only the last joint is mentioned as being black ; other

detailed particulars in regard to structure are absent. Of the

present insect I have seen three or four specimens kindly sent by

Mr. Marshall.

MoxoLEPTA NiGEO-OEXATA, sp. n. (Plate XXI. fig. 12.)

Eufous; the antennae (the last two joints excepted) and the

tibiae and tarsi flavous ; thorax finely and closely punctured ; elytra

of similar sculpture, rufous, a broad transverse band at the base

and another below the middle black.

Length 5 millim.

Of similar shape and size as the preceding species, also of nearly

similar coloration ; the head with a few minute punctures, rufous
;

the antennae long and slender, flavous, the apical two joints black,

the second and third joints small, equal, the fourth as loug as the

basal one ; thorax twice as broad as long, of usual shape, finely

and closely punctured, rufous, shining ; scutellum rufous ; elytra

punctured like the thorax, the base with a transverse black band,

similar to the preceding species, and another baud below the middle

of the same width but of rather rounded shape near the suture ;

below and the femora fulvous, the tibiae and tarsi flavous.

i?«6. Malvern, Natal (G'. J/a;-s7iaZ0-

I have received several exactly similarly coloured specimens of this

species, which differs, besides the coloration, in the less transversely

shaped and rufous, not flavous, thorax.

MOB^OLEPTA OCTOMACITLATA Jac.

Of this Monolepta several specimens obtained at Frere, Natal,

have been sent by Mr. Marshall, in which the elytra are entirely

without spots ; they differ in no other way whatever from the type,

but may be known by the black vertex of the head and the similarly

coloured tarsi and breast.

MONOLEPTA CITE.INELLA, Sp. n.

Elongate, convex, pale greenish flavous ; the head and the breast

pale fulvous ; antennae long and slender ; thorax and elytra ex-

tremely minutely punctured ; legs slender.

Length 4-4g mdlim.

Head broad, obscure pale fulvous, scarcely perceptibly punctured,

the frontal elevations indistinct, the clypeus rather strongly raised

between the antennae ; the eyes large and round ; antennae nearly

extending to the apex of the elytra, flavous, the terminal two or

three joints fuscous at the apex, second and third joints small,

equal, the basal and the other joints very elongate and slender
;

thorax nearly twice as broad as long, the lateral margins perfectly

straight, the posterior margin rounded, anterior angles slightly

obHquely truncate, the disc microscopically punctured ; scutellum

pale fulvous; elytra very closely and slightly more distinctly

punctured than the thorax, convex, the sutural margin rather
^ 25*
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darker, the epipleurae indistinct below the middle ; legs long and

slender, entirely flavous, the breast pale fulvous ; tlie last abdominal

segment of the male with a broadly rounded median lobe, incised

at each side.

Hah. Estcourt, Frere, Natal {G. Marshall).

Larger than M. 8-maculata Jac. and the variety ; the antenna9

elongate and slender, the sides of the thorax straight, and the

punctuation extremely small ; the general coloration and that of

the legs a greenish yellow.

LUPEBUS (MoNOLEPTa) NIGEOSTTTtTEALIS JaC.

This species was erroneously placed by me in Liiperus ; a more

careful examination has proved to me that the anterior coxal

cavities ai'e closed, and that the species must find its place in Mono-

lejyta ; the elytra! epipleurae also are iudistiuet below the middle.

MONOLEPTA CONEADI, sp. n.

Chestnut^brown, the head, antennae (the last joint excepted),

and the thorax flavous, the last minutely punctured ; elytra very

minutely and closely punctured.

Length 5 milUm.

Head obscure flavous, impunctate, the eyes very large, frontal

elevations and the clypeus scarcely defined ; antennae flavous, the

terminal joint black, the second and thu-d very small, equal,

the others elongate and nearly equal ; thorax twice as broad as

long, the sides straight, the posterior margin rounded, the surface

minutely and rather closely punctured, flavous; scutellum fulvous
;

elytra broader than the thorax at the base and very convex, their

epipleurae obsolete below the middle, of a dark chestnut-brown

colom-, shining, the surface very finely and closely punctured ; the

underside of the same colour, the legs flavous.

Hab. Cameroons (Conrad). Collections: that of Dr. Kraatz

and my own.

In the distribution of colour this species differs from all of its

African congeners with which I am acquainted.

.^iEsiDEA COCCINEA, sp. n.

Flavous; thorax reddish fulvous, transversely sulcate, impunc-

tate ; elytra extremely finely punctured, coloiu'ed like the thorax,

with a slight purplish gloss.

31as. Head deeply excavated, the excavation with an erect

central projection ; antennas robust.

Length 9 millim.

Head robust, the vertex fulvous, impunctate, the lower portion

flavous, entirely occupied by a deep exca^ ation, \\ ith a central long

tooth-like projection, the apex of which is truncate ; clypeus broad,

impunctate ; antennae long, obscure dark flavous, the first and third

joiuts of equal length, very elongate, the second moniliform, the

following joints shorter than the third, robust, slightly curved, the

terminal two ioints more slender; thorax about one-half broader
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than long, the sides rounded anteriorly, constricted at the base,

the disc deeply transversely sulcate, impunctate, the anterior

portion with some minute punctures, the sulcation not extending

to the sides ; elytra ^\ith the basal portion feebly raised, extremely

minutely punctured near the suture only, the rest of the surface

impunctate ; below and the legs flavous, the metatarsus of the

posterior legs as long as the following joints together, tibiae

unarmed; anterior coxal cavities closed.

Hah. Lindi, Africa {Bang-Haas).

The single male specimen which I- received from Herr Baug-

Haas with the above locality, which is unknown to me, is of a

purplish fulvous or reddish colour above and agrees in the excavate

head with many other species of the genus, but the structure of

the excavation differs from that of the alhed species ; the palpi

are robust.

Maceima AFEiCAifA, sp. n, (Plate XXI. fig. 9.)

Flavous ; the base of the head, the antennae, and the abdomen
black ; thorax bifoveolate, impunctate ; elytra closely punctured and

rugose and sparingly pubescent, metallic blue ; legs flavous.

Length 7 millim.

Head flavous, the vertex bluish black, impunctate, the frontal

tubercles narrowly transverse, the clypeus depressed at each side

;

penultimate joint of the palpi thickened, elongate ; antennse long

and slender, black, the basal joint flavous below, second very

small, third as long as the first joint, the following slightly shorter
;

thorax subquadrate, one-half broader than long, distinctly narrowed

at the base, the angles acute but not prominent ; the disc bifoveo-

late, impunctate, flavous ; scutellum black; elytra narrowly elongate,

metallic blue, closely punctured and finely rugose, their epipleurae

broad and continued below the middle ; legs elongate, flavous,

tibife mucronate, the first joint of the posterior tarsi longer than

the following joints together ; claws appendiculate ; anterior coxal

cavities closed ; abdomen black.

Hah. Sahsbury, Mashonaland ( G. Marshall).

This 'insect agrees almost entirely in coloration with one de-

scribed by Chapuis as XenaHhra orphana, from Abyssinia; but in

that species the antennae are entirely flavous, the tibia are unarmed,
and the general size is smaller.

CaNDEZEA PUNCTATO-LtNBATA, Sp. n.

Black, the basal joints of the antennae and the thorax and legs

fulvous ; head and thorax impunctate ; elytra black, finely punc-

tured in closely approached semiregular rows.

Length 4 millim.

Elongate, narrow and convex in shape; the head blackish,

opaque, entirely impunctate, the clypeus flavous ; antennae slender,

the basal joint long and curved, the second short, the third twice

the length of the second, the remaining joints slightly shorter,

the basal five joints flavous, the others piceous ; thorax twice as
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broad as long near the base, the sides strongly obliquely narrowed

in front, nearly straight, the surface entirely impunctate, fulvous ;

the basal margin with a finely impressed line or groove ; scutellum

broad, pointed, black ; elytra very convex, subcylindrical, black,

the apex broadly rounded, the surface with very closely approached

rows of fine punctures, which are distinct to the apex ; the breast

dark fulvous : the abdomen and the pygidium black ; legs fulvous,

the posterior tibiae with a very long spine, their metatarsus very

elongate.

Hah. Cameroons {Conrad).

This species, of which I received specimens from Dr. Kraatz,

differs entirely from any of its allies in the character of the elytral

punctation.

Caudezea salisbueiensis, sp. n.

Eufous, the antennae and legs flavous; thorax very minutely

punctured ; elytra more distinctly and very closely punctured,

metallic blue, the extreme apex fulvous.

Length 5 millim.

Head with a few fine punctures, rufous, deeply transversely

grooved between the antennae, the clypeus swollen ; antennae rather

short, flavous, the second joint short, the third about one-half longer,

the fourth and following joints slightly widened and shorter,

terminal joint more elongate again ; thorax t\nce as broad as long,

the sides oblique, straight, the surface very finely and closely

punctured ; scutellum fulvous ; elytra more strongly punctured

than the thorax, the punctuation extremely close, the interstices

very finely wrinkled, metallic blue, the extreme apex fulvous, their

epipleurae narrow but distinct below the middle ; underside and
legs fulvous, tibiae and tarsi paler or flavous.

Hah. Salisbury, Mashonaland {Q. MarsliaU).

Closely allied to C. niijrocariilea Jac, likewise from Salisbury,

but larger, the antennae entii'ely flavous, the elytra of a more
decided blue colour and with the apex fulvous. I have seen three

specimens of this species.

CaNDEZEA DAHLilAXI, Sp. n.

Obscure testaceous ; thorax nearly impunctate, transverse; scutel-

lum black ; elytra minutely punctured and finely ^lTinkled, very

narrowly margined with black : breast black.

Length 4-5 millim.

Ovate, slightly widened at the middle, the head impunctate,

rather broad, the frontal elevations slightly raised and broad as

well as the clypeus ; the antennae extending to about the middle of

the elytra, testaceous, the apical joint fuscous, basal joint very long

and slender, the second and tliird short, nearly equal ; thorax twice

as broad as long, the sides straight, obliquely narrowed, anterior

angles slightly thickened, the surface extremely minutely punctured,

opaque, obscure testaceous ; scutellum black ; elytra scarcely more

distinctly punctured than the thorax, convex, testaceous, all the
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margins narrowly black ; their epipleurae likewise edged with black

and the breast entirely of that colour.

Hah. Kurazor, Africa.

Of this species I possess three specimens, of which t^^o are

simpty labelled "Africa" and the other has the above-given locality,

which is unknown to rue. I believe I received it from Mr. Bang-
Haas. The specimens vary much in size, but the black elytral

margins are strongly marked as well as the colour of the breast ; the

elytral epipleuras are continued below the middle. Another very

closely allied species contained in my collection is the following.

Candezea tenuicoenis, sp. n.

Pale testaceous, the apical joints of the antennae fuscous ; thorax
opaque, impunctate ; elytra very finely and closely punctured,
testaceous, narrowly margined with black ; underside unicolorous.

Length 4 millim.

Head impunctate, testaceous, the frontal elevations narrowly
transverse, the clypeus with a distinct central ridge ; antennae long
and slender, the third joint twice as long as the second, but nearly

one-half shorter than the fourth, the lower six joints flavous, the

rest fuscous ; thorax nearly twice as broad as long, the sides

straight, strongly obliquely narrowed in front, the anterior angles

obliquely thickened, the surface impunctate, opaque, or with a few
vei-y minute punctures, the disc with a very obsolete transverse

depression at the middle ; scutellum flavous ; elytra very finely and
closely punctured, narrowly margined with black, the epipleurae

entirely of that colour ; abdomen and the legs testaceous, the
breast pale fulvous ; all the tibiae mucronate ; metatarsus of the
posterior legs elongate.

Hob. Sierra Leone.
In its coloration the present insect almost entirely resembles

the preceding one, but the antennae are much more slender and
elongate, the third joint is much longer, and the breast is not
black ; the general size of the insect is also rather smaller and
narrower.

Cajsdezea pectoeaI/Is, sp. n. (Plate XXI. fig. 10.)

Black; the head, thorax, and abdomen flavous, impunctate ; elytra

very finely and closely punctured, reddish fulvous, the base with a
transverse black band, widened at the suture.

Length 5 milHm.

Head flavous, the vertex with a few extremely minute punctures,

the frontal elevations trigonate, clypeus thickened, carina acutely

raised; labrum black, as well as the palpi ; antennas long and slender,

black, the ninth and tenth joints, as well as the apex of the eighth
and the base of the terminal joint, flavous, basal joint long and
slender, the second half the length of the third, the latter shorter
than the fourth joint, the following very elongate and thin ; thorax
nearly twice as broad as long, the sides constricted at the base,

rather rounded at the middle, posterior angles oblique, the basal
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margin not produced but slightly sinuate at the middle, the disc

rather convex, flavous, impunctate and shining or with a few ex-

tremely minute punctures ; scutellum black ; elytra wider at the base

than the thorax, convex, very finely and closely punctured, reddish

fulvous, the base with a narrow transverse black band, v.hich is

widened at the suture and extends to the lateral margins ; the

breast and legs black ; the abdomen flavous, the last segment of

the male with a deeply sulcate median lobe, incised at each side.

Hah. Salisbury, Mashonaland {G. Marshall).

Distinct in its mode of coloration from any of its allies.

Candezea nigeotibialis, sp. n.

Flavous, the antennae (the basal joints excepted) and the tibiae

and tarsi black ; thorax obsoletely sulcate, finely punctured ; elytra

more strongly and very closely punctured.

Length 4 millim.

Head impunctate, the eyes large, the frontal tubercles broad, as

\^ell as the clypeus ; antennae long and slender, black, the lower

three joints flavous, the second and third joints short, equal in the

male, the thu-d joint slightly longer in the female, the other joints

very slender and elongate ; thorax nearly twice as broad as long,

of usual shape, the sides straight at the base, slightly rounded at

the middle, the anterior angles slightly thickened, the surface

obsoleiely transversely sulcate, very minutely punctured; elytra

wider at the base than the thorax, distinctly widened towards the

middle and convex, extremely closely and more strongly punctured

than tlie thorax, the interstices slightly wrinkled ; below a2id the

femora flavous, the breast rather darker ; tibiae and tarsi black, the

metatarsus of the posterior legs very elongate, all the tibiae mucro-

nate ; elytral epipleurae distinctly continued below the middle.

Hah. Malvern, Katal {G. Marshall).

Closel}'^ allied to C. femorata Jac. and C. mashonana Jac, but

differing from the first in the colour of the antennae, the differently

sculptured thorax, and in the flavous not black scutellum : C. masho-

nana is a larger insect, the thorax is without a sulcus, and the elytra

are more finely punctured ; C. Jlaveola Gerst. has entirely flavous

legs.

EXPLANATION OF PLATE XXI.

Fig. 1. (Edionychis ruc/icollis, p. 342.

2. Malvernia varicornis, p. 347.

3. Malacosoma apiciiicnne, p. 362.

4. Idacantka weisei, p. 358.

5. Asbeccsia marginata, p. 359.

6. Homixantha tcrminafa, p. 369.

7. ,, bifasciata, p. 369.

8. „ natalensis, p. 367.

9. Macrima africana, p. 377.

10. Candezea 'pp.ctoralis, p. 379.

11. Monolepta esicouriiana, p. 372.

12. „ nigro-ornata, p. 375.
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March 21, 1899.

W. T. Blanfoed, Esq., LL.D., T.E.S., Vice-President,

in the Chair.

Mr. E. T. Newton, E.E.S., exhibited some specimens of his Mus
abbotti and made the following remarks :—"Among the fossil remains

of small rodents found in the ossiferous fissure at Ightham, Kent,

and described in 1894 (Quart. Journ, Geol. Soc. vol. 50. p. 188),

were a few rami of mice x'esembliog those of Mus sylvaiiais, but

wanting the characteristic front tubercle of the anterior lower

cheek-tooth. This fossil form was named M. abbotti, after Mr. Lewis
Abbott, whose zeal in working out the fissure had brought to

light these and many other interesting fossil remains. Mr. Barrett-

Hamilton has called my attention to the fact that Mr. Waterhouse
had previously used the name of Mus abbotti for a mouse from
Trebizond (Proc. Zool. Soc. 1880, p. 61). I regret my oversight,

and avail myself of the opportunity, so courteously afforded me, of

rectifying the error. It is proposed to name the fossil mouse
Mils lewisi, so that it may still be associated with its energetic

discoverer."

A communication was read from Dr. Gr. Stewardson Brady,

C.M.Z.S., containing an account of the Copepoda collected, chiefly

by means^f the surface-net, by Mr. Gr. M. Thomson, of Dunedin,
and by Mr. H. Suter, on behalf of the Zoological Museum of

Copenhagen. It was shown that several species were identical with

well-known European forms, and others closely allied, but that many
were entirely distinct and pi-esented very interesting peculiarities.

This paper will be published in full in the Society's ' Trans-
actions.'

The following papers were read :

—

1. Contributions to the Osteology of Birds.

Part III. Tubinares. By W. P. Pycraft, A.L.S.'

[Eeceived February 7, 1899.]

(Plates XXII. & XXIII.)

Contents.

i. Introductory Remarks, p. 381.

ii. The Skull of the Adult, p. 382.

iii. The Skull of the Nestling, p. 393.
iv. The Vertebral Column, p. 397.
V. The Ribs, p. 398.

vi. The Sternum and Pectoral Girdle, p. 398.
vli. The Pelvic Girdle, p. 399.

viii. The Pectoral Limb, p. 400.
ix. The Pelvic Limb, p. 401.

X. Results, p. 401.

xi. Key to the Osteology of the Tubinares, p. 403.

xii. List of Works referred to or consulted, p. 410.
Explanation of the Plates, 410.

i. Inteoductobt Ebmaeks.

Not a little has already been written on the Osteology of the"
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Tubinares in the very valuable memoirs of Milne-Edwards (14),

Brandt (3), Huxley (12), Forbes (5-6), Gadow (8-9), Lydekker

(13), aud others. Nevertheless, in working carefully through

the collection of skeletons of this group in the Bi'itish Museum,
I found that much yet remained to be done, in the way of bringing

these facts together, so that, cai'efully sorted, they might be brought

yet more fully to bear upon the question of the systematic position

of the group. In this I think I have had a fair measure of success.

Besides also I have been enabled to add, here and there, a few
original observations.

Following the plan of my last paper, I propose first of all to

deal with (ii.) the Adult Skull, then with that of (iii.) the Nestling,

following this with (iv., v.) the Axial Skeleton, (vi.) the Sternum
and Pectoral Girdle, (vii.) the Pelvic Girdle, (viii.) the Pectoral

Limb, and (ix.) the Pelvic Limb.

ii. The Skull of the Adult.

The skull of the Petrels, like that of the Impennes and Colymbi,

is schizognathous, holorhinal, and marked by deep supraorbital

grooves ; but it can at once be distinguished therefrom by its large,

laterally expanded vomer fused posteriorly with the palatines, an
olfactory cavity of great size—except in Pelecanoides and Pnffi,nus

assimilis,—and the markedly hooked upper jaw. The mandible

retains a distinct dentary suture and coronoid, the free end of

which last terminates in a more or less heai't-shaped expansion.

The angulare is truncated, and the internal angular process is small.

The Occipital Region.—The dorsal border of the supra-occipital

region in the Procellariidee is strongly arched ; in the Diomedeidae

the curve of this border is very slight. The curve is produced

downwards on either side into the paroccipital processes, which

project, or rather depend, from the skull in the form of conical

" bosses." The aperture of the foramen magnum varies in form
and size. The occipital condyle is sessile, save in Diomedea exulans,

in which it is produced backwards on a stout base so as to

project considerably behind the foramen. In certain genera

—

e. g., Thalassceca, Dajjtion, (Estrelata, Prion, PrioceUci, some species of

Pirffinus, Oceanites, Ci/modroma, Pelagodroma, and Procellaria—the

supra-occipital presents the concavo-convex form so characteristic

of the Sphenisci. In other forms this swelling is hardly

perceptible.

The Roof of the Cranium.—The fronto-parietal region is more
or less furrowed in the median line, thus indicating the position

of the pallial cerebral fissure ; similarly, in many cases

—

TliaJas-

sceca, Priofinus, CEntrtlata, Pvffinus—the cerebellar prominence

is transversely ridged, the ridges corresponding to the under-

lying sulci of the cerebellum. The temporal fossae vary much
in the extent of their development. In Priofinus, Fulmarus,

Majaqueus, Ossifraga, and many species of (Estrelata and Pufflmcs

they rise dorsally so as to be divided only by a narrow median
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sagittal crest ; in others this crest is very broad. In Procellaria,

Pelagodroma, Oceanites, and Cijmodroma these fossae can hardl^y be

said to exist.

The interorbital region of the frontals is, like the region

posteriorly, gently furrowed and moderately wide. This feature,

however, does not obtain throughout the group, but varies

according to the form and depth of the supra-orbital grooves

on either side. Thus in Procellaria the interorbital region is very

broad, relatively broader than in any other Petrel. In this case

the supra-orbital grooves look outwards and not upwards as usual,

being only narrow and shallow depressions scooped out of the

free edge of the frontal. In Cymodroma these grooves are very

short antero-posteriorly, their length being less than the width

across the frontals between the lachrymals. This occurs in no
other Petrel. In Oceanites and Pelagodroma the grooves of either

side are practically confluent, reducing the interorbital region to

a faint and barely perceptible ridge. The grooves are wider

posteriorly than in any other forms, crossing the skull almost

transversely in this region. In Pelecanoides, Priocella, and
Plioehetna the grooves are divided by a high, narrow ridge, which

in Priojtinis becomes wide enough to permit the existence of the

median groove previously referred to, whilst in Pelecanoides it has

acquired a knife-like edge. In none of the Procellariidae is there

ever any pronounced supra-orbital ledge such as obtains in the

Penguins. In some, as in Priocella, this is feebly developed, but

it is never conspicuous. In the Diomedeidae the case is otherwise.

In this group, and especially in Diomedea exulans, it may be as

well developed as in Catarrhactes amongst the Penguins, and, as in

this genus and that of Pygoscelis, the free edge of this ledge is

greatly flattened.

The Base of the Skull.—The typical Procellarian form of the

basitemporal plate of the parasphenoid is triangular, with a free

anterior border. From this it follows that the Eustachian passages

are represented by grooves intead of tubes. In Procellaria,

Oceanites, Cymodroma, Pelagodroma, Bulweria (occasionally),

Puffinus (P. huhli), and Pelecanoides a tube is more or less

perfectly formed, by the downgrowth of a thin plate of bone from

the alisphenoidal wings of the parasphenoid. In all the Procel-

lariidae except Pelecanoides there is a more Or less conspicuous

aperture, receiving numerous pneumatic foramina, opening down-
wards immediately above the pneumatic grooves, to the inner side

and a little in front of the articular surface of the quadrate. This

aperture is in some cases of very considerable size, e. g. Fulmanis

glacialis : a probe passed down it, in a forward direction, leads

into the parasphenoidal rostrum. In the Diomedeidae this aperture

is smaller and opens directly backwards rather than downwards

;

furthermore, it is situated much nearer the middle line than in

the Procellariidae, inasmuch as it does not pass the level of a line

drawn through the mammillary processes, whilst in the latter,

as just stated, it opens near the quadrate articular surface. In
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Diomedea exulans, in addition to the aperture just described, there

is a second, o])ening immediately into the Eustachian groove.

This takes the form of a deep cleft lying on either side of the

rostrum. In other species of this genus and in ThaJassogeron and
Phcehetria the Eustachian groove is shallower and wider, and does

not receive pneumatic apertures.

The hasiUmporal jilate of Peleccmokle.s diifers markedly from

that of all the rest of the group, in that it extends the whole
width of the base of the skull lying between the quadrates. In

all the other Petrels the angles of the triangular base are widely

distant from the quadrate on either side. Pneumatic apertures

such as those just described ai'e wanting.

Mammillary processes occur only in Ossifraga amongst the

Procellariidse and in the Diomedeidte. In other members of the

group the place which these occupy is indicated by a slight pro-

tuberance which is continued inwards to meet its fellow of the

opposite side in the form of a low ridge. In JDiomedea, TJialasso-

geron, and Ossifraga is a well-marked tubercle lying between the

mammillary processes. This is absent in Phcehetria. A deep

hollow—the paroccipital notch—divides the mammillary from the

paroccipital processes, which are moderately well developed,

pneumatic, and A\ith a sharp free edge. In the smaller Petrels,

e. g. Oceanifes, Pelagodroma, the outline of the basitemporal plate

is continued directly backwards into these processes, there is no

hollowing out at its base as in the larger species. A precondylnr

fossa is present in all, but is especially well-marked in the larger

forms.

The parasphenoidal rostrum is of uniform calibre throughout

and terminates anteriorlv in the form of a spine extending up to,

or beyond, the level of the mesethmoid. It may or may not

support basipterygoid processes. These are largest in Ossifraga.

In Fuhnarus, Priocella, Daption, Pelecanoides, and (Estrelata they

are still very distinct. In Puffinus they vary in size, from distinct

processes to mere vestiges. In Procellaria and Cymodroma they

are represented by minute prickles. In Pelagodroma and Oceanites

and the Diomedeidte they are wanting entirely.

The Lateral Aspect of the Oranium.—The tympanic cavity is in

the dried skull represented by a small, shallow cavity bounded

in front by the pneumatic aperture opening near the quadrate

articular surface, above by the overhanging articidar surface for

the otic head of the quadrate, behind by the paroccipital process,

and below by the mammillary process (when this is present). The
fenestra ovale and the fenestra rotunda pierce the waU of this cavity,

opening immediately within its mouth ; behind and above these

apertures is the mouth of a large pneumatic cavity leading upwards

between the supra-occipital and the prootic bones.

The temporalis recess is a large tubular cavity opening forwards

above the articulation of the quadrate ; it runs upwards under the

temporal fossa to terminate near the middle line, in the region of

the lambdoidal ridge. This recess is very small in Daption,
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Bulweria, Pelecanoides, aud the small Peti'els, e. g. Oceanites,

Procellaria, Cymodroma.
The squamosal prominence (see p. 394) forms the roof and ex-

ternal boundary of the mouth of the temporalis recess, and affords

an articular surface for the squamosal head of the quadrate. The
paroccipital process (p. 394) is largest in the larger forms ; its

outer free border runs upwards and forwards to join the squamosal
prominence, forming therewith a sharply truncated outstanding
process of the skull. Its inner free border can be more or less

easily traced running inwards and somewhat forward to the base
of the mammillary process of the region representing this.

The temporal fossce.—In all the Procellariidse the temporal
fossae, when present, take the form of conical depressions, more
or less deep, rising obUquely upwards and backwards from the
postorbital and squamosal region, which may be taken to form the
base of the cone to the sagittal crest in the mid-dorsal line. By
means of this fossa the outline of the cerebral aud cerebellar
regions of the brain are plainly indicated. This is particularly
well marked in the case of Priojinus, and scarcely less so in that
of some species of CEstrelaia and Puffinus. Thus, this region of
the slmll comes to bear a close resemblance to that of the
Penguins. It differs therefrom, however, in the more oblique
position of the fossa and the more backward position of the
squamoso-parietal wings.

In the Diomedeidse the temporal fossae differ conspicuously from
those of the Procellariidse, for, instead of taking the form of more
or less deep grooves tending to cut off the cerebral from the
cerebellar portions of the skull, they are represented only by
shallow depressions, of uniform depth, on either side of the parietal
region of the skull, and are only discernible by reason of the low
ridge representing the periphery of the attachment of the tempo
ralis muscle.

The trigeminal foramen lies in a more or less deep fossa into
which opens the mouth of the temporalis recess : it is situated
immediately above the mouth of the large pneumatic aperture
already described in the Procellariidse as lying dorsad of the
Eustachian grooves. In Diomedea exulans there is a second smaller
foramen immediately below the trigeminal, but this is a pneumatic
orifice.

The orbits in the Procellariidse are only very imperfectly roofed
in above. The postorbital process serves to protect the eye from
above and behind and the lachrymal in front ; the outer border of
the nasal gland protects it above. The interorbital septum formino-
the mesial wall, dividing the two cavities, is perforated. It is

bounded antero-internally by the antorbital plate, and postero-
internally by the orbito- and alisphenoids. The orbitosphenoid is

only very_ incompletely ossified ; thus in the dried skull the orbit
is placed in communication with the brain-cavity. In Cymodroma
Oceanites, Bulweria, and Pelecanoides the interorbital septum is

practically wanting, being represented only by a slender bar of
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bone from the dorsal region of the rim of the optic foramen

forwards to the interorbital plate.

The orhitosphenoid in the Diomedeidse is completely ossified
;

the roof of the orbit is more or less perfectly protected by a

supra-orbital ledge, such as occurs in the Penguins.

The optic foramina in Diomedeidse, Ossifraga, Fulmarus,

Priocella, Prion, Daj^iiion, Thalassoeca, and some species of P^tffinus

and (Estrdata, are divided by a median septum one from another ; in

the rest the septum is absent and the two apertures are confluent.

The ethmoidal region.—The mcsethmoid is indistinguishably

fused below with the parasphenoidal rostrum, from which it rises

as a thin vertical plate of bone, in the median line. Its dorsal

border is expanded so as to underlie the nasal and frontal bones,

extending outwards on either side to the level of the free edge of

the supraorbital groove. The anterior border of the mesethmoid

is of considerable width
;
postero-dorsally it extends backwards to

play the part of a crista-galli dividing the olfactory fossce into right

and left latt-ral chambers ; its postero-ventral border is merged

with the interorbital septum when present. The aliethmoid is

only the ectoethmoidal ossification and forms the antorbital plate.

This, in the Proeellariidae, is generally of very considerable size.

In Bidiveria it takes the form of an almost vertical plate of bone,

projecting nearly at right angles from the posterior border of the

mesethmoid, and running outwards to the lachrymal. Its dorsal

border becomes continuous with the free edge of the expanded

mesethmoid. Its postero-dorsal angle is more or less hollowed

out and trends downwards to join the median horizontal bar of

bone representing the interorbital septum. This antorbital plate

serves to enclose two spacious olfactory chambers divided one from

another by the mesethmoid. Anteriorly they are in direct

communication with the lachrymo-nasal fossa, posteriorly with the

brain-cavity. Procellaria, Oceanites, and Cijniodroma more or less

resemble Bidweria in this respect. In Fuhnarus, Jlialassceca,

(Estrelata, Daption, and Prion the form of the antorbital plate

resembles that just described. In these genera, however, the

outer border is fused with the lachrymal. In all the genera

so far enumerated the dorsal border of the lachymal is pierced by

two foramina. Of these, one lies immediately under the free

edge of the frontal, and the other between the lachrymal and the

aliethmoidal wall. In Priocella these two foramina are merged

into one, forming a deep emargination between the dorsal wall of

the antorbital plate and the frontal ; externally this plate and the

lachrymal are fused as in Fidmariis, &c. The outer of these two
foramina—the lachrymal— in Priofinus, Majaqueus, and Puffinus is

of great size ; in all except a few species of Puffinus the antorbital

plate remains distinct from the lachrymal.

In the Diomedeidse the autorbital plates are represented by a

pair of narrow lateral wings, which never extend dorsally to meet

the frontal. In Phoebetria they extend laterally so as to pass

behind, and project slightly beyond, the level of the lachrymal.
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The antorbital plate of Pdecanoides resembles that of the
Diomedeidse, but is narrower and does not quite reacli to the

level of the lachrymal.

The olfactory cavity is of great size in all the Tubinares except
Pelecanoides and Paffinus assimilis ; in these it is reduced to a

chamber of comparatively insignificant size.

The lachrymal is of very considerable size and more or less

T-shaped. It extends from the fronto-nasal region downwards
to the quadrato-jugal bar. The stem, anteriorly, is provided
with a large lachrymal foramen. In (Estrelata and Thalassoeca the

posterior limb is laterally expanded and rises upwards, its free edge
looking outwards and backwards. In Prlofinus this peculiarity is

repeated, but in a less marked degree. Ossifraya, Procellaria,

Oeeanites, Gymod,roma, Pelagodroma, and Bidweria all agree
in having the anterior limb produced far forwards, so much
so that the horizontal exceeds that of the vertical axis, the

former being represented by a line traversing the arms, the

latter the stem. In C'ymodroma, Oeeanites, and Pelagodroma there

is a wide chink separating the dorsal border of the anterior limb
from the fronto-nasal border.

In Pelecanoides the anterior and posterior limbs are almost
obsolete, the anterior limb is pierced by a large foramen, and the

inner, nasal border is notched. Tlie vacuity in the stem of

Puffinus assimilis is veiy large.

In the Diomedeidae the anterior and posterior limbs, as in

Pelecanoides, are freely developed. In Diomedea melanopliorus the
anterior is wanting. In PJioebetria the posterior limb is produced
outwards, backwards, and upwards more than in any other member
of the order.

The lachrymal is ankylosed with the nasal in Ossifraya, Fulmarus,
Daption, Prion, Thalassoeca, (Estrelata, and Priocella.

The ossiculum lachrym,o-ixdatimim, or " os crochu," is best

developed in the Diomedeidae. In Diomedea exidans it is a styliform

bone, the upper half of which is of a more or less triangular

spatulate form ; the lower is cylindrical. Seen in situ, from in

front, the inner border is concave, the outer triangular. It

articulates above with a process from the inner border of the

lachrymal, by means of its laterally compressed dorsal extremity,

and below by a ligament to the outer border of the palatine.

In Thalassceca, Prion, Bulweria, and Priojinus it is represented

by a small slender rod, which in the first-mentioned is almost hair-

like in thickness. In both it depends from the distal end of the
lachrymal below its junction with the antorbital plate, and extends
downwards towards the palatine, with which, doubtless, in life it

is connected by hgament. In all the other specimens under my
charge it is wanting. The late W. A. Torbes (6) gives a brief

survey of this bouelet and its relations to the various surrounding
parts. In many cases it is represented only by a vestigial nodule
imbedded in ligament. It occurs also, according to Forbes, in the
" Musophagidse, many Ouculid^, Ohiinya, and Oariama, as well as
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in some Larid® and Alcidse, so that its presence is obviously of

no particular taxouomic value." Brandt (3) and Eheinhardt (17)
have made numerous and careful observations concerning this

bone.

The Cranial Cavity.—The metencephalic jossa takes the form of

a moderately deep basin with gently sloping sides. It is steepest

in front, where it rises to terminate at the dorsum sellae. In the

posterior region, just behind and below the internal auditory
meatus, lies the large vagus foramen, and further back, near the

outer border of the occipital condyle, is the condyloid foramen. In
the anterior region, near what one might call the " rim " of this

basin, on a level ^Wth the floor of i\ie pituitary fossa and to its

outer side, lies the abducent foramen.
The cerebellar fossa is bounded by the supraoccipital behind, the

pai-ietal above, and the prodtics below. In the Procellariidse the

parietal portion is deeply corrugated, the ridges runningtransversely.

These represent the sulci, and the corresponding depression the

positions of the gyri. This feature is less marked in the Diome-
deidae ; moreover, in the latter this fossa can be more or less

distinctly divided into a median and two lateral regions, the latter

lying above and in front of the procitics.

The mtsenccplialic fossa lies in the alisphenoid and is moderately

deep; its superior external boundary is formed bj'^ the tentorial

ridge ; its ventri-lateral border is pierced in the Procellariida; by
the trigeminal foramen and the foramen for a branch of the vena

cejilialica posterior. The former is the lower and opens externally

just inside the ventral border of the mouth of the temporalis

recess: the latter lies immediately above this and opens inside

this recess. In the Diomedeidae these two foramina may have a

common aperture which lies in a depression below that of, and
leading into, the temporalis recess.

The pituitary fossa is very deep and slopes obliquely backwards.

The dorsum selhe overhangs it posteriorly, whilst the perpituitary

ridye bounds it in front ; this last is more or less flattened so as

to form an optic platform—representing the inferior border of

the ojytic foramen. Similarly, the upper boundary of the optic

platform is formed by a pre-optic ridge, which passes on either

side into the tentorial ridge.

The optic foramen appears as a single aperture in manj'^ Procel-

lariidae ; in the rest, and in the Diomedeidae, it is more or less

completely divided into a right and left aperture by means of the

int,erorbital septum.

The cerebralfossa lie entirely in front of the cerebellar fossa, from
which they are separated by a ^^"ell-defined tentorial ridge. This may
be traced from the pre-optic platform outwards, backwards, and
upwards to a point iu the middle line, immediately above the

centre of the floor of the metencephalic fossa, where it joins that

of the other side. From the point of this junction there runs
forwards, in the median line, a prominent ridge, the bony falx,

which is continued forwards to the crista-galli, and marks the



1899.] OSTEOLOGY OF THE TTTBINABES. 389

division of the hemispheres dorsally. The cerebral fossa is of
much greater relative size in the Diomedeidse.
The olfactory fossce are paired tubular cavities lying immediately

in front of the cerebral fossee, and leading out into the olfactory-

chamber by a wide aperture.

The Premaxilla.

The premaxilla—and, as will be shown presently, the whole
facial skeleton—closely resembles that of the Ciconiiformes.

In the Tubinares it is in all cases more or less produced
forwards and strongly hooked at the tip. In breadth it varies.

In the Procellariidse, amongst the smaller forms, e. g. Oceanites,

what is probably the more primitive form of this region of the
skull obtains, in that we can distinguish the three radiating prongs
by which the premaxilla is bound to the rest of the jaw, viz.,

the median, paired, nasal processes and the lateral maxillary pro-
cesses. In Oceanites, Cymodroma, &c. these are long and narrow
and wide apart. Thus we get a long, median palatal vacuity, and
elongated, paired, but horizontal and pervious nares. The nasal
processes fuse proximately with the nasal bones and are never
more than indistinctly to be made out in this region. The outer
border of the maxillary processes in the larger Procellariidae, e. g

,

Fulmarus, Priofinus—aided by the maxilla—take the form of
vertically flattened plates, which in Prion become laterally expanded
so as to make the beak boat-shaped—as in Bakeniceps and Can-
croma amongst the Ciconiiformes. The great development of
these vertical plates causes the narial apertures to look upwards,
rather than outwards as is usual. Moreover, it gives the jaw the
appearance of great solidity, which attains its climax in the
Diomedeidse.

In all belonging to this subfamily—save the genus Puffinus—
as akeady indicated, there is a large vacuity immediately distad
of the maxillo-palatine processes and extending forwards to the tip

of the jaw. In the genus just referred to as the exception to this

rule, the vacuity is represented by a wide chink, not extending
forwards further than the middle of the jaw, where the edges of

the crevice meet to form a bony roof to this region of the mouth.
There is an approach to this condition in Priofinus and Majaqueus.
The palatal surface of the maxillary processes attains its maximum
breadth in Prion and Pelecanoides. In the Diomedeidae this

premaxillary vacuity is reduced to a long narrow chink extending
about as far as the middle of the jaw, when, as in Puffinus, the
edges meet to form a bony palatal roof.

The Maxillo-jugal Arch.

As in the Ciconiiformes, the maxilla, in the adult, is indistinguish-
ably fused with the premaxilla. The maxillo-palatine processes,
in Oceanites, Cymodroma, and Procellaria, are represented by
delicate horizontal, more or less fenestrated, leaf-shaped expansions
approaching one another in the middle hne. In the rest of the
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Procellariidse they are unfenestrated, and somewhat resemble those

of the Laridse in that they take the form of flattened lamellae.

Tiie}' differ at once from the Gulls, however, in that they are

never markedly concavo-convex, and never extend backwards into

the lachrymo-nasal fossa. l\u'thermore, they differ in that they

are hollowed out to form the large antrum of Hic/hmore, which is

provided with* both anterior and posterior apertures. On the

palatal surface they may appear, as in the Gulls, in the middle line,

between the palatines, as short, somewhat scroU-Hke processes
;

whilst in others, e. g. Priojinus, they are quite concealed by the

palatines.

In the Diomedeidse the maxillo-palatines and the antrum attain

a considerable size. The inner wall is an unfenestrated, vertical,

concavo-convex lamella, projecting far back into the lachrymo-nasal

fossa. It extends from the level of the posterior narial aperture

downwards so as to depend in the median line, considerably below

the level of the tomium—as in the Storks ; then turns outwards

and upwards to the tomium to contribute towards the formation of

the palatal roof. In this ventral portion is embedded the distal

end of the palatine. The antrum contains a little cancellated tissue.

It opens posteriorly by three apertures—a median and inner, and

t^^o lateral ; the former, in Diomcdea exulans, extends the whole

height of the antrum. In PHcehetrla the corresponding aperture is

very small. The share contributed by the maxilla to the quadrato-

jugal arch cannot be very well made out in the adult, owing to

the completeness of the fusion of the different elements.

The anterior end of the quadrato-jugal arch, in Oceanites,

Cymodroma, Procellaria, Pelagodroma, BuJweria, and Ossifraga, by

a slightly upward direction more or less reduces the size of the

lachiymo-nasal fossa, giving it the form, in Oceanites for instance,

of a wide chink. In all but Pelecanoides the lachrymal articulates

with the quadrato-jugal bar. In Ossifraga this is brought about

by means of a triangular bony process arising from the distal end

of the jugal.

The Vomer, Palatine, and Pterygoid.

The vomer, like that of the Ciconiiformes and Anseriformes, is

ankylosed with the palatines. In Oceanites, Cymodroma, Pelago-

droma, and Procellaria it resembles that of Phaeton (a Steganopode),

in that it is cleft in the middle line from behind forwards for

the greater part of its length, the two resultant laminae being

turned slightly outwards. Thus, from below, the vomer appears

as a tongue-shaped ossification, cleft for about half its length,

from behind for\\ards, and terminating in a more or less decurved

point. In Pelecanoides it is somewhat constricted caudad. In the

remaining genera of the subfamily Procellariidse the vomer is very

broad and hastate in form, the sides are raised dorsally, and in

Majaqueus, Fidmarus, Thalassa;ca, Priocella, and Ossifraga there is

a more or less well-marked median dorsal ridge. The tip is more
or less pointed and decurved. In Ossifraga the vomer, seen from
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below, presents an elongated tumid swelling immediately behind
the maxillo-palatine process; immediately in front of this it rises

suddenly dorsalwards, and curving forwards above the maxillo-

palatine descends to the level of the palatines, between their

extreme anterior ends, in the form of a long spine-like process. A
median keel traverses the ventral surface from the region of the
tumid swelling forwards.

The vomer of the Diomedeidse is peculiar in that, though dorso-

ventrally depressed, its edges are not upturned ; in that, about the
middle of its length, it turns abruptly downwards, and then, at its

tip, forwards. Furthermore, the ventral surface bears a deep median
keel (PI. XXIII. fig. 7). Seen from below, with the surrounding
parts in situ, the vomer is discovered as a thin blade—the ventral
keel—lying at the bottom of a deep, narrow cleft, formed by the
palatines and maxillo-palatine processes. Immediately anterior to

these last lies a short rod—the tip of the vomer (PI. XXIII. fig. 8).

The posterior dorsal surface of the vomer underlies the anterior

end of the parasphenoidal rostrum. The junction of the vomer
with the palatines is indicated by a notch on its posterior dorsal

border.

The palatine in its general form, and in the nature of its

junction with the vomer, agrees very closely with that of the Storks
and Herons. Seen ventrally, and traced from before backwards,
the anterior end is strap-shaped and underlies the maxillo-palatine

process ; more or less distant from the posterior free border of this,

its inner border develops a strong keel, whilst the corresponding
region of the outer border produces a similar, but smaller keel.

Both terminate a short distance in front of the pterygoid articula-

tion, the palatine in this region becoming suddenly rod-shaped.
Dorsally, traced from the pterygoid forward, the palatine is more
or less laterally compressed into a blade-like ridge, which, nearing
the vomer, gives off from its outer border a thin, concavo-convex
scroll of bone which runs gracefully forwards to terminate immedi-
ately behind the posterior maxillo-palatine border : meanx\hile the
main body of the palatine runs forwards to become almost, if not
quite, indistinguishably fused with the vomer. The scroll-like

plate just mentioned, seen laterally, often forms a high vertical

crest—e. g., Pujfflnus, Dio^nedea.

In Bulweria the inner ventral keel is feebly developed, and the

outer border rises upw ards, scroll-wise, giving the whole palatine

a tumid inflated appearance. In Oceanites and its near allies the
ventral ridges of the palatine are but feebly developed. In
Ossifraga the inner keel of the ventral surface is triangular. The
palatine is pneumatic, the foramina opening at the foot of the
dorsal crest.

The pterygoid in Proeellaria, Cymodroma, Oceanites, and Pelago-

droma is rod- shaped, without basipterygoidal facets or pneumatic
apertures. PeUcanoides and Buhveria have also non-pneumatic
pterygoids. The pterygoid of the remainder of the Procellariidse

is more or less rod-shaped and carved into a strong dorsal crest.

26*
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In Prion there is a tendency towards a distal expansion of the

pterygoid, so marked a feature in the Sphenisci. Ill-defined basi-

ptervgoidal facets can be traced on the inner border just behind the

point where the sliaft rests upon the parasphenoidal rostrum
;
just

within the inner border of the quadrate articular end is a small

pneumatic foramen.

In the Diomedeidae the pterygoids are relatively longer than in

the Procellariidae, they bear no trace of basipterygoidal facets, are

quite rod-shaped, and rest upon the parasphenoidal rostrum only

by the inner border of their extreme distal ends. The posterior

pneumatic foramen is very large. In TJialassogeron the extreme

distal end rises, upwards, above the pterygoidal articulation to

embrace the rostrum. In Diomedea exidans only does there seem

to be a total absence of a dorsal crest.

The quadrate differs from that of the Storks mainly in the

disposition of the mandibular articular surfaces, in the alisence of

a pneumatic foramen between the posterior surfaces of the otic and

squamosal articular surfaces, and the less marked division between

the dorsal aspects of these two processes. The dorsal border is

slightly hollowed ; the orbital process large and expanded. The

mandibular articular surface is very broad, runs at right angles to

the long axis of the skull, and projects inwards considerably beyond

the base of the orbital process. There is a very distinct head for

articulation with the pterygoid. The outer mandibular condyle

is marked by a strong median transverse depression, slopes

obliquely backwards, and is separated by a wide groove from the

inner, which takes the form of two grooves divided by a median

ridge. The quadrato-jugal glenoid caAity lies in the outstanding

process at the base of the outer side of the otic process.

The Mandible.

As in the Penguins, Storks, and Herons, the dentary suture and

the spatulate free end of the coronoid (fig. 1) remain distinct through-

.a^.

Inner (A) and outer (B) views of the lower jaw of a nestling

Oceanodroma leucorrhoa.

aruj., angulare ; ar., articulare ; d., dentary ; cor., coronoid ; s.a., supra-angular

sp., splenial.
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out life. There is a more or less well-marked vacuity over the

lower Umb of the dentary suture which is closed by the coronoid.

In the Procellariidse there is a more or less well-marked pneumatic

foramen opening into the dorsal surface of the internal angular

process. In the Diomedeidse there is a more or less well-marked

posterior lateral vacuity which pierces the posterior end of the

supra-angular. In D. exulans, immediately behind this vacuity,

ou the inner side of the jaw, is a large pneumatic foramen leading

backwards below the glenoid surfaces. Furthermore, in this

species there is a deep pit, receiving numerous pneumatic foramina,

lying immediately behind the articular surface for the inner condyle

of the quadrate. The angular is sharply truncated and the

internal angular process is very small.

The Hyoid.

The hyoid most nearly resembles that of the Penguins and

Storks, particularly the former. There is no osseous basihyal. In

one skeleton of Felagodroma marina in the Museum Collection I

found a pair of ossified ceratohyals ; these were probably also

present in many other skeletons, but have been lost in maceration;

the basibranchial, seen dorsally, is fan-shaped and more or less

conspicuously hollowed. It is produced backwards into a short

bony style, from the base of which spring the ceratobranchials.

A similar, conical, bony style runs from the anterior border of the

fan forwards and at right angles to its long axis. The cerato-

branchials are rather more than twice as long as the epibranchials,

which are tipped with cartilage.

iii. The Skull of the jS'estlis'G.

The sutures of the skull, unlike those of the Struthious birds

and the Penguins, close early. But in very young nestUngs the

separate bones can all be traced. The skulls from which the

following descriptions are taken are those of very young nestlings

of Oceanodroma leucorrhoa.

The Cartilage-bones.

The cartilage-bones are now, for the most part, more or less

completely ossified.

The basiocciintal widens gradually from behind forwards. It is

under-floored in front by the basitemporal plate, and bounded ou

either side by the exoccipitals, from which it is separated by a

narrow synchondrosis ; behind, it is rounded off to form the median

portion of the occipital condyle.

The exocci])ital.—The upper half of the posterior border of the

exoccipital skirts the epioiic ; the lower is excavated to form

the lateral region of the foramen magnum. The share which it

takes in the formation of the occipital condyle is a very small one.

Its inner border is yet separated from the basioccipital by a
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narrow synchondrosis widening slightly forwards. Its dorsal

border is embedded in a mass of cartilage lodging the procitic,

and dividing the exoccipital from the squamosal. Its anterior

border looLs somewhat upwards and outwards, and is continued

dorsalwards into the prootic cartilage, whose free edge forms the

posterior wall of the tympanic recess. Seen from withiu, the

exoccipital is more or less flabellate anteriorly, with an elongate

posterior stem. The inner segment of its convex border abuts

against the basioccipital, the outer is bounded by the opistholic.

The stem is bounded on one side by the vagus foramen, on the

other by the foramen magnum.
The supraoccipital is couipletely ossified iuferiorly and separated

from the exoccipital by synchondrosis. Its superior border is as

yet very incomplete, deeply concave, with a crenated free edge.

Thus a large lambdoidal or parieto-occipilal fontanelle is formed.

Its dorso-lateral angle joins the parietal, its ventri-lateral the

exoccipital, by means of a short, narrow bar ; between these two

areas is a wide chink, separating the supraocci])ital from the

epiotic. The groove lying below this chink is scooped out of

the thin plate of bone joining the epiotic to the supraoccipital.

The epiotic, seen from without, is represented by a subcrescentic

tract of bone, bounded along its iuner border, above by a wide

chink, and below by the upper part of a deep groove from the

supraoccipital. The upper end of its outer border is embedded
in the prootic cartilage, its lower end is separated by a thin band

of cartilage from the exoccipital. Seen from within, it takes the

form of a perfectly free semicircular coil bounding the iioccular

fossa posterioi'ly. Its upper and lower ends are separated by

cartilage from the prootic. It is fused with the supraoccipital

by means of a narrow plate of bone extending from the posterior

border of its inferior end. (PI. XXIII. figs. 1, 2.)

The prootic, from the outside, appears as a broad oblong tract

of cartilage lying between the squamosal and exoccipital. Its free

border forms the posterior wall of the tympanic recess, and is

continuous with that of the squamosal prominence. It is

bounded posteriorly by the epiotic. The floccular fossa, at this

stage, lies in this tract of cartilage, in the angle between the

squamosal and parietal above, and the exoccipital and epiotic

below.

On the inside, it is bounded by the epiotic behind, and the opisth-

otic below. Between its junction with the epiotic and the opisthotic

its border is deeply excavated to form the outer boundary of the

floccular fossa. Its supero-lateral border rests upon the lower

end of the squamosal, and cuts off this bone fi'om particij^ating in

the formation of the brain-case. It is bounded on either side by

the ]jarietal (behind) and the alisphenoid (in front) ; its anterior

border is bounded in part by the alisphenoid, and in part by a

mass of cartilage lying between this and the basisphenoid, which

probably represents tissue into which ossification was destined to

spread from the alisphenoid, prootic, and basisphenoid. The
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trigeminal foramen lies above the internal and auditory meatus,

between the prootic and alisphenoid.

The opisthotic, seen from without, is largely cartilaginous.

Ossification has, howevei", begun in the shape of a crescentic

nodule of bone lying immediately below the fenestra ovalis and

above the vagus foramen.

Inside it serves to divide the exoccipital and prootic. Ossi-

fication has begun from two centres—caudad behind the vagus

foramen, laterad of the extreme upper end of the exoccipital and

at the base of the epiotic ; and anteriorly, as a small nodule in

the region corresponding with a line continuing the exoccipital

suture outwards to the postero-veutral border of the prootic.

Both ossifications have fused with the prootic, but remain separate

from the exoccipital.

The hasispheaoid is not visible from without, being concealed by

the basitemporal plate. Inside it is bounded, caudad by the

basioccipital, laterad by a tract of cartilage which divides it from
the alisphenoid, and in the middle line, in front, by the cartila-

ginous presphenoid. It forms, with the basioccipital, the anterior

region of the metencephalic fossa. The pituitary fossa is lodged

in its anterior border, and is yet only a shallow depression with

an aperture in its posterior border for the internal carotid canal.

A mass of diploe divides the basisphenoid from the parasphenoid

below.

The alisphenoid is more or less quadrate in form—viewed from
without. Its outer border is convex and received into the concave

border of the squamosal (PI. XXIII. fig. 1). It is bounded above

by the orbital plate of the frontal, below by the lateral wing of the

parasphenoid (p. 384) and the trigeminal foramen.

The orhitosphenoid is represented only by a sheet of membrane.
The presphenoid is still cartilaginous and continuous in front

with the mesethmoid.
The mesethmoid is a vertical linguiform plate resting upon the

distal end of the parasphenoid below and underlying the nasals

above. Its posterior border is semicircular, its anterior slopes

obliquely backwards and terminates at the free end of the nasal

process of the premaxilla.

The olfactory cavity, seen from the inside, after the removal

of the mesethmoid, contains a large posterior and an elongated

ventral accessory turbinal.

The quadrate does not differ materially from that of the adult.

The otic and squamosal processes are somewhat less distinctly

marked.
The columella has well-marked extra- and infrastapedial raj^s

;

the suprastapedium is very short.

The articulare can still just be distinguished as a separate

element (fig. 1, p. 392).

The Membrane-bones.

The parietal is trapezoid. Its outer, anterior, and mesial
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borders are straight, its posterior border is V-sbaped. It does

not exteud forward beyond the level of the anterior 5 of the

vertically elongated squamosal. Its outer posterior border runs

from the angle of the lower 3 of the squamosal (PI. XXIII. fig. 1)

iuwards to the upper half of tlie lateral border of the supra-

occipital ; its inner posterior border is in part approximated to

but not yet fused with the supraoecipital, and in part free,

bounding, with its fellow of the opposite side, the parieto-occipital

foutanelle, as the supraoecipital bounds it ventrally.

The frontal is broadest posteriorly. Its mesial and posterior

borders are straight. The latter, skirting the parietal posteriorly,

sweeps forwards to the inner side of the squamosal, to articulate

with the alisphenoid (PI. XXIII. fig. 1). The free outer border

is grooved for the supraorbital gland. The region above the

alisphenoid constitutes the orbital plate of the frontal and is of

small extent.

The squamosal is crescentic in form, the concave border for-

wards. The tip of the upper limb is free and bounds the supra-

orbital groove posteriorly, furnishing the squamosal spines, so

conspicuous in the species from which this description is taken,

Pelecanokles and Cymodroma. The lower limb furnishes the

squamosal prominence. It is almost entirely excluded from the

inner wall of the skull.

The nasal is of great size, and conspicuously convex dorsally.

It forms the outer roof of the large olfactory cavity. Beneath it

lies the horizontal plate of the mesethmoid. Its posterior end

is embraced on either side by the frontal. It is deeply notched

forwards to form the anterior and external nasal processes.

These constitute the posterior boundary of the narial aperture,

which is holorhinal.

The lachrymal does not differ from that of the adult, p. 387.

The irremaxiUa has fused completely with the maxilla, even in

the youngest of the two skulls. The nasal process yet, however,

remains distinct.

Thejugal and quadrato-jugal can only be imperfectly distinguished

one from another and from the maxilla, which differs in no

important particular from that of the adult.

The relations between the vomer, palatines, and pterygoid recall

those between these elements in Rhea (PI. XXIII. figs. 3, 4).

The vojiier consist* of a pair of elongated, flattened lamLuae

united in the median line anteriorly. The free posterior ends are

received by the concave anterior borders of the bemipterygoids,

and are bounded, on either side, by an iiiwardly turned scroll

of bone from the dorsal border of the palatine.

The palatine is still free, its anterior end is traceable nearly as

far forwards as the tip of the jaw. Posterioi-ly it develops a

strong dorsal keel which eventually turns inwards and forwards

to embrace the posterior lateral border of the vomer.

The jj<(."/-^r/o/rf is rod-shaped, and continued forwards to

articulate with the vomer by means of a large hemipterygord
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(PI. XXIII. figs. 3, 4). This last differs from that of the Impennes,
whic-h I described recently (16), in that it is almost quadrate
instead of triangular. It is notched at each end. The outer limb
of the anterior notch fits into yet another notch formed between
the inturned^ dorsal crest of the palatine and the outer border
of the posterior end of the vomer. The posterior notch forms an
articular surface for the pterygoid. The palatine runs backward
to the pterygoid so as to completely conceal the hemipterygoid
from below.

The dentanj, angular, supra-angular, splenial, and coronoid are
all still traceable, but fusion of these elements has begun.

iv. The Veetebeal Colttmn,

All the presynsacral vertebrae are free, the thoi-acic are
heterocoelous. The cer\acals somewhat recall those of the Stegano-
podes. The odontoid ligament of the atlas is not ossified.

° The
neural arch is deeply notched anteriorly and posteriorly, and meta-
and hyperapophyses are more or less well developed. In many
the anterior cervicals have a bony bar running forward from the
hyperapophysis to the base of the anterior zygapophysis. Neural
spines are well developed from the 2ud to the 5th vertebrae.
The hyperapophyses of Biomedea are less well developed than

in the Procellariidse.

The thoracic vertebrse in the Procellariidse bear hypapophyses
;

these are absent in the Diomedeidte. The anterior hvpapophyses
terminate anteriorly in a flattened plate. Below the neural canal
the centra of the vertebrse bear each a deep depression, which in
some—e. g., Osslfraga, Diomedea—becomes a large aperture into
which open numerous pneumatic foramina. Similarly, in Ossi-
fraga, Diomedea, and the larger Petrels there are large" pneumatic
apertures opening above the neural canal and below the transverse
processes. The vertebrse of sections A and B of the Procellariidfe
are non-pneumatic.

The synsacrum includes some 13 vertebrse. Of these, the 8th
or 9th represents the first true sacral and lies behind the acetabulum.
Only in a few genera—e. g., Majaqueus, Priofinus, Diomedea—is,

there any distinct division into anterior and posterior renal fossse.

In many genera, e. g. Puffinus, .-ill traces of the original sacral
vertebrte are lost. In Puffinus the acetabulum lies immediately
behind the parapophysis of the last lumbar vertebra ; in no other
genus do these relations exist, though the one is never far removed
from the other.

There are 8 postsynsacral vertebrae (free caudals) including the
pygostyle. The intercentra of these vertebrae have been described
and figured by Beddard (2). There are 15 cervicals, of which
the last 3 or 4 bear free ribs increasing in size from before
backwards. The thoracic vertebrse are 7 in number : making a
total of 43 in all. In Fuhnarus and Daption the thoracic vertebra
next in front of the pre-ilium is fused with the synsacrum.
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V. The Eibs.

The cervical ribs are styloid, and in the middle region of the

neck are often of considerable length, e. g. PeJdf/odroma, Puffiniis

assimilis. They become very short postei'iorlj', and finally—on

the 3 or 4 vertebrse preceding the thoracic—free. Anteriorly

they fuse, above, with a process from below the anterior zyga-

pophysis (diapophysis), below with a ventral lamella running

out\\ards and forwards from the centrum (parapophysis). Thus a

canal is formed through which the carotid passes. More or less

well-marked catapophyses occur from the 6th to 10th vertebrse.

There are 7 pairs of thoracic ribs, all of which, save the last,

articulate by means of sternal segments with the sternum. The
sternal ribs of the 7th pair are attached by ligament to the

posterior border of those next in front. In Pelecanoides the

thoracic and sternal ribs increase greatly in length from before

backwiirds so as to recall those of tlie Alcidae. In Pelecanoides and

Diomedea only are two pairs of thoracic ribs overlapped by the

ilium.

Uncinates are present in all but the last one or two pairs. In

Pelecanoides they are placed in the same horizontal plane and

about halfway down the shaft. In all other cases they are seated

anterioz'ly low down, near the distal g of the rib and rise backwards

to about its middle. They are moderately long and slope

obliquely upwards. In all cases they project beyond the rib next

behind, and often extend to that succeeding this.

A very useful table showing the number of the vertebrae, ribs,

and uncinate processes in the different genera is given in Forbes's

memoir (6).

vi. The Steexum and Pectoeal Giedle.

The sternum assumes two forms—(1) that in which the posterior

border is notched, and (2) that in which it is entire. The first

includes all the genera except Pelecanoides, and the small forms

included under sections A and B of the Procellariidse—a. g.,

Procellaria, Oceanifes. "When the posterior border is notched, the

anterior coracoid border is produced forwards far beyond the level

of the anterior lateral processes. When the posterior border is

entire, the anterior, coracoid border does not project far forwards.

Pelecanoides belongs to this last division, but can at once be

distinguished from the rest by reason of its great length in

proportion to its width, in the feeble development of the sjpincc

externa, and in that the articular surfaces of the sternal ribs are

confined to the free edge of the anterior lateral process. In

Oceanites and Pelagodroma there is a large fenestra in the anterior

dorsal region of the carina. As will be seen by the appended Key,

the various genera which have a notched sternum can only very

imperfectly be distinguished one from another.

Pneumatic foramina opening on to the dorsal aspect of the

sternum occur in Majaquevs, Priofinus, Ossifraga, and Diomedea.
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The coracoid is of great width across the base. This is especially
tbe case in those genera which have a notched sternum ; in these,
the shaft is shorter not only in proportion to the width of the
base, but also in proportion to the length of the sternum. Tlie
width of the base is relatively least in Pelecanoides, in which it

does not exceed half the length of the shaft, and greatest in
Diomedea, in which the breadth of the base and the length of the
shaft are nearly equal. The procoracoid is large, and there is a
supracoracoid foramen. There is no articular facet on the acro-
coracoid for the furculum.

The scajnda is subcylindrical and flattened at its free end,
and about as long as the furculum measured from the hypo-
cleideum across to the free end.

The furculum is U-shaped, and with, or without, a hypocleideum.

vii. The Pelvic Giedle.

The pelvic gii-dle of the Petrels most nearly resembles that of
the Sphenisci. The resemblance in the case of the Diomedeid^,
however, is less marked, as the pelvis, like the rest of the skeleton
in this Family, is more specialized.

In the Procellanidse, save in Ossifraga, the innominate bone
remains free throughout Hfe, and the pre-ilia do not meet in the
mid-dorsal line above the synsacrum. The pre- and post-ilia are
of about equal length. The ischium is produced far backwards and
beyond the post-ilium, and turns sharply downwards to join the
pubis, with which its free end is firmly united by ligament. The
ilio-ischiadic foramen is large ; the obturator fissure is very wide
and opens forward into the obturator foramen. The innominate
of the Penguin differs from that of the Petrel in the smaller size of
the ilio-ischiadic foramen, and the shorter and wider ischium. To
the increase in the width of the latter the narrowness of the
fissure is due.

In Ossifraga the innominate is fused with the synsacrum, and
the pre-ilia rise forwards to the level of the neural crest of the
synsacrum.

In Pelecanoides the pre-ilia are reduced to narrow bars of bone
articulating with the extreme outer edge of the transverse
synsacral ridge, whilst the pubis and ischium are produced directly
backwards with a slight downward curve precisely similar to that
of the Alcidae, with which group they also agree in the great
length of the posterior thoracic and sternal ribs, thus affording
us another instance of the modification of parts by adaptation to
similar functions.

In the Diomedeidse the innominate is not only fused with the
synsacrum, but the pre-iha meet in the mid-dorsal line above its

neural crest. The pelvis as a whole, on account of this, comes to
resemble that of 8ula. Other Ciconiiform resemblances have
already been pointed out in describing the skull of this family.
They suggest a parallel development of characters derived from a
common source.
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viii. The Pectoral Limb.

The character of the wing is very uniform throughout the

group. It is perhaps most nearly comparable to that of the

Laridse. It may be distinguished from that of this last group by

the absence of a groove for the deltoideus minor, and in that the

1st phalanx of digit II. is not fenestrated.

The humerus in the Procellariidaj has the shaft dorso-ventrally

depressed. The free edge of the pectoral crest is triangular, the

caput huuieri is low and not sharply defined ; the tubercuium

inferius is large ; the sub-trochanteric fossa is of moderate size, is

single (not bipartite as in the GruUs), and does not receive

pneumatic apertures. The coraco-humeral groove is very shallow.

The crista inferius small. The ectepicondylar process is very

long. The supracondylar depression for the brachialis inferior is

moderately large and deep, but less so than in the Lari, in which it

forms a very deep pit, saved only from fenestration by a very

delicate floor of bone.

The dorso-ventral flattening of the wing is very marked in

Puffinus, and the supratrochlear depression is shallower than in

the more typical humeri, such as those of Majaqueus and Friqfinus.

The shaft is almost cylindrical in the smaller Petrels belonging to

sections A, B of this paper. The ectepicondylar process is not

well developed, and the supratrochlear depression is shallow.

The relative proportions in the length of the arm, forearm, and
manus vary considei'ably amongst the different genera, too much
so to be of use for systematic purposes. All the segments appear

to be sube(jual in Ptiffiims, some species of (Estrelata, Priocella, and
Fulmarus ; the manus is longest of the three in Thalassoeca,

Puffinus assimilis, and (Estrelata neglecta ; it is shortest in Majaqueus

and Dajption.

In Pdi'canoides the pectoral crest is feebly developed, straight

and scarcely raised above the level of the shaft. The crista inferior

is deeply hollowed distad, and the ectepicondylar process and
supratrochlear depression are obsolescent.

In the Diomedeidse—e. g. D. exulans—the proximal end of the

humerus is squarely truncate. The tubercuium inferius widely

separated from the caput humeri. The crista inferior has its free

edge swollen into a thick lip immediately before entering the

shaft. The subtrochanteric fossa is very small and receives

numerous pneumatic foramina. The supratrochlear depression is

shallow, inverted-pyriform, and extends some distance up the shaft.

The depression proximad of the ulnar condyle is i-elatively deeper.

The forearm can be distinguished from that of the Lari by the

absence of distinct tubercles for the quills, and the presence of a

more or less deep and elongated groove in the infei'ior aspect of

tlie ulna lying in front of the inferior glenoid cavity.

The manus in all cases, save apparently sections A, B of the

Procellariinte, can be distinguished from the Lari by the great

length of the terminal phalanges.
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In Majaqueus and Diomedea exulans, for instance, tbe 2nd phalanx
of digit II. exceeds that of the 1st. Phalanx i. of digit I. is equal
in length to that of phalanx i. digit II. In Diomedea again it is

rather less instead of equal. In the smaller Petrels the elongation
of these phalanges is not so marked.

ix. The Pelvic Limb.

The bones of the pelvic limb are non-pneumatic ; the tibio-tarsus

is characterized by an enormous flabelliform ectocnemial crest
which rises high abo\e the articular surface for the femur: is

markedly inflected at its distal end, and provided with an ossified

extensor bridge. The fibula does not extend more than | the way
down the leg, and is much reduced in thickness distally. The tarso-
metatarsus has a well-marked intercondylar tubercle. The
hypo-tarsus is complex iu the Procellariidse and simple in the
Diomedeidse. The outer and middle toes are of equal leugth.

In one skeleton of Biomedea exulans I find an ossified tarso-
metatarsal extensor bridge on the right foot. The hallux is repre-
sented by a metatarsal and an ungual phalanx, the latter often of
considerable size. Iu Pelecanoides it is absent. The femur, as a
rule, is about as long as, or less than, the tarso-metatarsus, and is

about half as long as the tibio-tarsus ; in Oveanites, Pelagodi-onia,

Cymodroma, and ProceUaria tlie femur shortens conspicuously, these
measurements being about -L as long as the tarso-metatarsus and
^ as long as the tibio-tarsus.

X. Eesults.

Briefly, I think, the outcome of this paper has been to confirm, in
a large measure, the conclusions of Porbes as set forth in his most
A'aluable Report on the Petrels collected during the ' Challenger

'

Expedition (5). The appended diagram (fig, 2, p. 402) is a modi-
fication of that published by him in that work. He divided this

suborder into two families^

—

ProcellaeiidjI; and Oceanitidje;
and two subfamilies

—

Peocbllaeiin^ and DiOMEDEiwiE. Pele-
canoides he regarded as an aberrant genus of the first mentioned
subfamily.

I propose to make two Families—the Peocellaeiii)^ and the
DiomedeiDjE ; the former being further divided into two sub-
families—PROCELLAEirN"^ and Pelecanoidin^. Thus Porbes's
DioMEDEiN^ becomes raised to the rank of a family, his genus
Pelecanoides to the rank of a subfamily, whilst his family
OcEAKiTiD^ becomes, in my scheme, reduced to a section of the
PEOCELLAEiiNiE. The sectious in this subfamily are three in
number, and can quite conveniently be diagnosed from the
characters of the skull alone (see Keys, pp. 403-409).

Pelecanoides forms the second subfamily. In the great width
of the basitemporal region of its skull it differs from every other
member of the suborder. The sternum and pectoral girdle are
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also peculiar, as is the pehns. If only on account of these differences

it must, 1 think, be allowed to take higher rank than that accorded

by Forbes, though they seem scarcely important enough to demand
the formation of a separate family as has been done by Salvin (18)

for instance.

Fig. 2.

IIOMEDEiD/E

ELLARIID^.
Diagram to indicate the inter-relationships of the Tubiuares.

Ossifraga is undoubtedly the most highly specialized of the
Procellariiuse. With this genus Forbes has placed Fulmarus,
Priocdla {Thalassceca), Thalassoem {Aeipetes), and a little further
removed Pagodroma and Daption. The study of the skeleton
seems to confirm the wisdom of this. I cannot, however, express
an opinion as to Pagodroma, this genus not being represented in
the Museum's collection of skeletons, Salvin has associated the
genera Priocella and Thalassceca with the second of Forbes's large
groups of genera, containing Bulweria, Mqjaqueus, Priojinus {Adam-
astor), Puffinus, and CEstrelata.

Ilalocyptena, Pagodroma, Halohcma, and Garrodia are as yet
unrepresented among the skeletons under my charge.

Prion has a skeleton closely resembhng that of Dapition and the
forms associated therewith, iu this and Forbes's papers. It differs
from these mainly in the great breadth of the boat-shaped upper
jaw and in the short wide palatines ; in its pelvis it most nearly
resembles Bulweria and CEstrelata.

Comiug to the Diomedeid^, I regret that of the genera Thalasso-
geron and Phoehetria I have only seen skulls, but the differences



1899.] OSTEOLOGY OF THE TUBINAUES. 403

between these and that of Diomedea seem sufficiently marked to

entitle them to the ranlt of genera. The collection contains

complete skeletons of two species of Diomedea.

The hemipterygoid of the Petrel is here described and figured

(PI. XXIII. figs, y, 4) for the first time.

The indications of the Ciconiiform affinities of tlie Petrels

pointed out by other writers have been verified and additional

points brought to light. It would seem that the Petrels must be
regarded as a very ancient group, undoubtedly by no means
remotely allied to the Sphenisci, Colymbi, and the Ciconiiformes.

Their Ciconiiform affinities are most clearly seen perhaps through
the palate. That of Diomedea, for instance, presents many points

in common both with Fregata and with Oico7iia that can hardly

be attributed to any other source than that of derivation from "a

common ancestor. The holorhinal nai'es, the temporal fossae, and
deep supra-orbital grooves they share in common with the Penguins
and the Divers. The pelvis of the Procellariidse seems to be
traceable to a form most closely resembling that of the Penguins.
That of the Diomedeid* is more specialized, and in the adult, at

least, resembles not a little that of the Ciconiiform type. Besides
the Petrels, the Grebes and Divers are the only other birds which
have the cnemial crest greatly developed so as to rise high above
the articular surface of the femur. This can hardly be regarded
as an adaptation in the case of the Petrels, for they are not great
swimmers, and do not therefore use their legs as do the Divers.
As to the arrangement of the group in the present paper, I can

only regret my inability to adopt in toto that of any of those to

whose works we are so greatly indebted ; it is to be hoped that in

the near future some sort of harmony will come of the existing

somewhat unsatisfactory state of affairs. The present scheme— as

adopted in this paper—though based largely on the osteologv,

is not entirely founded thereon ; but has been framed with a diie

regard to the claims of other anatomical facts.

xi. Key to the Osteology oe the Tubinaees.

A. Skttll. (Plates XXIL, XXIII.)

The skull is holorhinal and schizognathous ; with more or less deep supra-
orbital grooves ; a large, laterally expanded vomer fused posteriorly with the
palatines ; an olfactory cavity of great size ; a large antorbital plate ; and a
hooked upper jaw.

A. Supra-orbital grooves without an external overhanging ledge ; temporal
fossae, when present, in the form of deep depressions approaching one
another in the middle line, and tending to cut off the cerebral from the
cerebellar portions of the skull ; extei-nal nares large, divided into right
and left apertures by a narrow bar of bone in the mid-dorsal line ; length
of the upper jaw never greatly exceeding that of the cranium

; orbito-
spbenoid imperfectly ossified ; basipterygoid processes well developed or in
the form of minute prickles; with a conspicuous tubular parasphenoidal
pneumatic aperture opening downwards above the Eustachian grooves;
palatines long, sharply defined anteriorly at their junction with the maxillo-
palatine processes, which are small and plate-like lamellee never projecting
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doT^-nwards beyond the levol of the tomium, nor extending backwards

into the hichrymo-nasal fossse ; interorbital septum perforate.

PllOCELLARIIDiE.

a. Width of the basitemporal plate slightly or not at all exceeding the length

of the pterygoid Procellariina.

b. Width of the basitemporal plate much exceeding the length of the

pterygoid—very slightly less than the distance between the quadrates.

Pelecanoidhics.

(One genus only, Pelccanoides.)

B. Supra-orbital groove with a more or less extensive overhanging ledge, the free

edge of which is flattened ; temporal fossfe represented by shallow serai-

circular depressions of uniform depth, separated each from its fellow by the

broad, quadrangular, shield-shaped roof of the skull ; external nares small,

opening laterally underneath a broad culmen
;
orbitosphenoid completely

ossified ; length of the upper jaw greatly exceeding that of the cranium
;

basipterygoid processes absent, with the pai-asphenoidal pneumatic aperture

opeuinf'above the Eustachian groove in a narrow chink
;
palatines closely

approximated in the middle line so as nearly to conceal the vomer
;
palatines

relatively short, becoming fused distally with the masillo-palatine processes,

which project downwards far below the level of the tomium
;
maxillo-

palatine processes large, more or less fenestrated, extending vertically up-

wards and backwards into the lachrymo-nasal fossa DiOMEDEiDiE.

Key to ilie Genera of Procellariinse.

Gkoup a. Supra-orbital grooves, shallow but very wide, semilunar in shape,

almost or quite meeting in the middle Hue ;
lachrymal free, with a wide

chink between its dorsal border and the frontal ; temporal fossje feebly

developed or absent.

a. Without spine-like wings behind the supra-orbital grooves.

a'. Basipterygoid jDrocesses absent ; maxillo-palatines approaching the

mid-ventral line, distinct from the palatines ; supra-orbital grooves

separated by a thin linear ridge Oceanitcs.

b. With a conspicuous pair of " wings " behind the supra-orbital grooves.

b'. Basipterygoid processes vestigial—in the form of prickles ; maxillo-

palatines approaching in the middle line, and partially fused with the

palatines.

a". Supra-orbital grooves separated by a shallow median groove.

Cymodroma.

b". Supra-orbital grooves separated by a median linear ridge.

Freffetia.

c'. Basipterygoid processes absent ; maxillo-palatines approximating to

the middle line, and quite distinguishable from the anterior ends of

the palatine ; supra-orbital grooves separated by a thin linear

ridge Pelagodroma

.

Group B. Supra-orbital grooves very narrow, excavated out of the free edge of

the frontal and separated by a very broad interorbital median ridge.

o. Basipterygoid processes represented by minute prickles ; lachrymal free,

its dorsal border closely applied to the frontal; maxillo-palatine processes

concealed from below by the palatines Procellaria.

Halocyptena '.

Oceanodroma,

* Adult skulls of Halocyptena and Oceanodroma not represented in the

Museum collections.
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Group 0. Supra-orbital grooves deep and wide, sharply defined, and tending
to meet in the middle line

;
pterygoids rod-shaped, with articular surfaces

for the basipterygoid processes—which are often vestigial ; vomer uioi-e or
less boat-shaj)ed, not cleft more thau half its length; length of anterior

nares never more than ^ that of upper jaw.

a. Lachrymal free.

a'. Supero-e.xternal angle of antorbital plate incomplete, forming with the
lachrymal a large foramen Puffinus.

Friofinus.

Majaqueus,
b'. Supero-external angle of antorbital plate complete, closing the space

between itself and the laelirymal Bulweria.

h. Lachrymal anchylosed with nasal.

c'. Size very large ; basioccipital with well-developed mammillary pro-
cesses ; a large space between the dorsal border of the antorbital

plate and the frontal; postorbital processes tui'ning downwards and
ending in a point; lachrymal with the horizontal grently exceeding
the vertical axis

;
quadrato-j iigal bar with a strongly marked trianguliir

process for artifulation with tlie quadrate Ossifmgci.

d'. Size not exceeding 4 inches ; basioccipital without mammillary pro-
cesses

;
postorbital processes with a squarely truncate outer border

;

lachrymal with the horizontal and vertical axes about equal
;
quadrato-

jugal bar of uniform thickness throughout.

a''. Interorbital region of frontals dividing supra-orbital grooves
moderately wide ; lachrymal with its postero-dorsal free edge
produced laterally into a pair of conspicuous wings.

a^. Vomer tapering anteriorly to a point ; beak stout and wide, not
conspicuously narrower at the tip ; anterior palatine vacuity very
wide, not bounded by a flattened ledge on either side

;
palatines

elongated, ventral surface conspicuously keeled posteriorly.

a^. Temporal fossa deep, nearly meeting in mid-dorsal line.

Fiilmarus.
b*. Temporal fossa shallow, divided by the roof of a distinct

cerebellar prominence Daption.

¥. Anterior end of vomer more or less hidden by the maxillo-palatine
processes, which meet in the middle line

;
palatines short and

broad, proximal end not conspicuously keeled ; anterior palatine
vacuity narrow, bounded on either side by a flattened ledge ; beak
more or less conspicuously depressed, the extreme form resembling
that of BalcBiiiceps Prion.

c^. Vomer terminating anteriorly in a long spine
;
palatines elongated

;

beak slender,

c*. Anterior limb of free bifid end of lachrymal longest ; inter-

orbital region of frontals less than width of supra-orbital groove

,

Thalassceca.

d*. Posterior limb of bifid end of lachrymal longest and directed
backwards ; interorbital region of frontals much greater thau
width of supra-orbital grooves (Estrelata.

b". Supra-orbital grooves divided by a thin bony ridge ... Priocella.

DlOMEDEID^.

a. Interorbital region of frontals broad ; antorbital plate not extending out-
wards to the level of the outer margin of the lachrymal ; with a well-
marked tubercle lying between the mammilary processes.

a'. Interorbital region of frontals not exceeding J of the width of the frontals
between the lachrymals

;
pterygoid ends of the frontals becoming

abruptly wider in the region of a line drawn through the median
palatine keel Biomedea.

Proc. Zool. Soc—1899, No. XXVII. 27
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h'. Width of interorbital region of the frontals exceeding \ that of the

frontals between the lachrymals
;
pterygoid ends of the palatines gently

widening from behind forwards Thalassogeron.

b. Interorbital region of frontals reduced to a narrow median ridge ; antorbital

plate extending outwards to the level of or beyond the outer border of the

lachrymal ; no tubercle between the mammillary processes. Phoebetria.

B. Veetebb^,

All the presynsaeral vertebrre are free and heteroccelous ; the centra of the

thoracic bear more or less conspicuous lateral depressions and are often highly

pneumatic ; only the 2nd-5th or 6th cervicals bear neural spines ; all the cervi-

cals i'rom the 2nd bear ribs in the form of elongated and \ery slender styles,

they become free and bear a distinct capitulum and luberculum on the last '6

vertebrse (cervico-dorsals) ; the free caudal vertebric bear distinct intercentra,

and in the larger species the neural arch of each is provided with a pair of

procCEses directed forwards and embracing the neural spine of the vertebra

next in front; catapophyses of cervicals never meeting in mid-ventral line to

form a canal.

A. Many if not all the thoracic vertebrae bear elongated hypapophyses, of

which the cephalad are bifid PrvcellariidcB.

B. Thoracic vertebras without hypapophyses Diomcdeida.

C. Steknum and Pectoral Giedle.

The posterior border of the sternum maybe either notched or entire. In the

former the anterior coraeoid border is produced forwards beyond the level of

the anterior lateral process. In the latter the anterior coraeoid border does

not project far forwards. The base of the coraeoid is always of great width,

and the furculum articulates by ligament with the antero-ventral angle of the

carina.

A. Pneumatic foramina of the dorsal surface of the sternum, when present,

never very conspicuous, and confined to the anterior region of the middle
line ; carina sharply defined throughout the whole length of the sternal

plate; spina interna absent ProcellaritdeB.

a, Coraeoid grooves forming markedly oblique angles with the long axis of

the sternum ; base of coraeoid more than i as broad as long ; articular

surfaces of sternal ribs extending backwards far beyond the anterior

lateral processes.

a'. Posterior border of the sternum entire ; clavicle with a hypocleideum
;

spina externa pointed.

a" . Hypocleideum small ; width of posterior border of sternum much less

than its long axis Frocellaria.

b". Hypocleideum long.

a^. Width ofposterior border of sternum= length of long axis of sternal

plate; carina unfenestrated Cymodroma.

b^. Carina fenestrated
;
posterior border of sternum wider than length

of long axis Freyetta.

<^. Carina fenestrated ; with posterior border of sternum less than long
axis ; anterior lateral process only slightly prujeeting above the

base of the coraeoid ; width of base of coraeoid falling far short

of length of its long axis Occanites.

d^. Metasternum projecting beyond the posterior lateral processes;

carina fenestrated ; anterior lateral processes projecting con-

siderably over the base of the coraeoid ; width of coraeoid at base

nearly equal to the length of the shaft ; width across posterior

border of sternum less than its long axis Pelagodroma.
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b'. Posterior border of sternum with four deep notches ; spina externa
blunt or bifid Puffi7ius.

Maj'cujweus.

Bulweria,

Prion.

(Estrelata.

Payodroma.

c'. Outer pair of notches obliterated or feebly developed (sometimes forming
fenestra) Priocella.

Thalassceca.

Fulmarus.

Priofinus.

d'. Posterior border of sternum with 4 yery slight notches ; corpus sterni

with pneumatic opening on anterior region of dorsal surface.

Ossifraffa.

b. Coracoid grooves forming a right angle with the sternum ; base of coracoids
not more than \ the width of the long axis ; sternal ribs almost en-
tirely confined to anterior lateral process ; furculum without a distinct

hypocleideum
;
posterior border of corpus sterni entire... Pelecanoides.

B. Pneumatic foramina of dorsal surface of sternum conspicuous, extending
along the whole length of median line of the sternum ; carina merging
into the sternal plate some distance in trout of the metasternum

;
posterior

lateral processes projecting far beyond the level of the metasternum.
BiomedeidtB.

D. Pelvic Giudle.

Pre- longer than post-acetabular ilium ; ischium produced far backvfards in

the form of a long narrow bar of bone, its free end deflected and firmly bound
to, or even fused with, the pubis, so that the obturator fissure is closed
behind ; obturator foramen never completely shut off from the fissure.

A. Pre-ilia not meeting in the mid-dorsal line above the neural crest of the
synsacrum ; innominate free.

a. Size small, total length of pelvis not exceeding 1-4 in.
;
postacetabular

ilium with its dorsal border obliquely truncated and ill-defined ; free

ends of ischium and pubis fused.

a'. Obturator fissure very narrow
;

pre-ilia widely separated ; obturator
ioramen open posteriorly; lumbar enlargement of synsacrum large
and lying in front of the acetabular region.

a". Pre-ilium not expanded distally ProccUaria.
b". Pre-ilium expanded distally Oceanodroma .

b'. Obturator fissure very wide ; lumbar enlargement of synsacrum sUght,
lying iu mid-acetabular region.

c". Pre-ilia not rising beyond the level of the base of the synsacral
neural crest ; obturator foramen separated from the fissure by a
broad bar of bone Pelagodroma.

d". Pre-ilia rising to the level of the top of the neural crest, or
nearl}' so.

a^. Obturator foramen and fissure confluent.

a*. Dorsal border of pre-ilium pressed closely to the lumbar en-
largement, which is almost entirely preacetabular

;
greatest

width of .synsacrum about ^ its length Oceanites.

6^. Dorsal border of preilium separated by a deep groove from the
lumbar enlargement; greatest width of synsacrum about | its

length Cymodroma.
i'. Obturator foramen separated from the fissure by a broad bar of

bone
;
pre-ilia pointed in front .. Fregetta.

27*
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b. Size larger, not less than 2^ in. (Bulweria alone excepted) ; postacetabular

iliuiu with dorsal border well-defined and terminating in a well-marked

spine.

c'. Pre-ilium moderately broad and expanded distally, resting upon the

synsacrum and partly concealing it; ischium having its free end more
or less sharply deflected.

e". Post-ilium with flattened dorsal aspect, rapidly tapering to form a

laterally-compressed blade-like edge, termmating in a spine; obtu-

rator foramen an elongated oval twice length of the acetabulum ;

free end of ischium bent at right angles to long axis, narrow and

tapering to a point Pitffinus.

Majaqueus.

/". Post-iliimi i^lightly or not at all compressed dorsally
;
pubis projecting

distinctly beyond the ischium ; ischium with broad flattened loot

closely articulating with pubis,

c'. Ischiadic foramen nearly circular; dorsal border of pre-ilium

concave.

c*. Width of dorsal aspect of post-ilium rapidly decreasing from
before backwards

;
post-iliac spine ill-defined ... Thalassmca.

d*. Width of dorsal asjject of post-ilium broad throughout
;
post-

iliac spine well-defined Priocella.

d'. Ischiadic foramen oval ; dorsal border of pre-ilium straight.

e}. Thoracic vertebra immediately in front of pre-ilium fused vrith

synsacrum.

a'. Entire length of pelvis not less than 3:^ in Fulmarus.

i'. Entire length of pelvis not exceeding 2^ in Daption.

e'. Lumbar enlargement forming a distinct tumid swelling in front

of acetabulum.

/'. Ischium never completely fused with pubis posteriorly.

c^. Anterior border of pre-ilium obliquely truncated ; ischium

tapering to a fine point (Eatrelata,

d^. Anterior border of pre-ilium squarely trmicated ;
ischium of

equal width throughout Bulweria.

g*. Pubis completely fused posteriorly with ischium ... Prion,

d'. Pre-ilium reduced to narrow bars, separated one from another by the

whole vridth of the synsacrum ; ischium in the form of a long slender

spine running directly backwards Pelecanoides.

B. Pre-ilia meeting in the mid-dorsal line above the synsacral neural crest ;

suture dividing innominate bones from synsacrum almost or quite ob-

literated.

a. With a more or less well-marked pectineal process ; free end of ischium

turning downwards in a strong curve; pubis of uniform thickness

throughout; cavity of pelvis not divided into anterior and posterior

renal fossa3 Ossifraga.

h. No pectineal process ; free end of ischium not abruptly curved ; cavity of

pelvis distinctly divisible into anterior and posteiior renal fossie; ribs

of sacral vertebrae extending across renal cavity immediately behind

acetabulum JJwmedea.

E. Pectoeal Limb.

Humerus witla a shallow coraco-humeral groove ; a triangular pectoral crest

not extending far down the shaft; crista inferior very small, formed for the

most part by the downwardly-directed tuberculuni inferius ; with a large ect-

epicondylar process, and a more or less deep fossa for the brachialis internus
;

the sub-troohanteric fossa is in no case of more tliau medium size, and never

subdivided into two ; the ulna is without an olecranon process ; the phalanx of

the pollex and the 2nd phalanx of iilc. il. are of great length.
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A. Humerus non-pneumatic ; crista inferior never inflated along its free edge.

PfocellariidcB.

B. Humerus pneumatic; crista inferior inflated along its preaxial border;
sub-trochanteric fossa small, receiving several pneumatic foramina.

Dioiucdeidce,

F. Pelyio Limb.

All the bones non-pneumatic ; tibio-tarsus with a greatly enlarged ecto-
cnemial crest tbriuing a large flabelliform crest rising high above the articular
surface ; with an extensor bridge ; outer and middle toes of equal length

;

hallux more or less vestigial ; tibio-tarsus with a more or less well-mai'ked
intercotylar tubercle; 1st phalanx of D. II. = to or longer than that of D. III.

A. Hjpotarsus complex Proceilariide.

a. Tarso-uietatarsus longer than the outer toe.

a'. Ungual phalanges flattened ; basal phalanx of middle toe as long as or
longer than next two taken together {Forbes).

a". Tarso-metatarsus markedly longer than the outer toe, grooved an-
teriorly throughout, its length = ^ that of the tibio-tarsus

;
ph. 1

of D. II. longer than ph. 1, D. III. & IV Cymodroma.
b". Tarso-metalarsus uiueh longer than outer toe ; trochlea all in same

plane; grooved anteriorly, much flattened distally antero-pos-
teriorly ; 3 toes nearly = ph. 1, D. II. & III., = longer than IV.

Fregctta,
c". Tarso-metatarsus longer than outer toe, | as long as tibio-tarsus

;

fibular ridge scarcely longer than the width across the proximal
articular surface of the tibio-tarsus ; basal phalanges of D. II. and
III. = and longer than that of IV Oceanites.

d". Tarso-metatarsus much longer than the outer toe, J as long as tibio-
tarsus, with a shallow groove throughout its whole length ; basal
phalanges D. II. and Ill.^and longer than IV. ; outer and middle
toes equal Pelagodroina.

b'. Ungual phalanges pointed ; basal phalanx of middle toe shorter than
next two joints (Forbes).

e". Tarso-metatarsus only slightly longer than the outer toe; fibular
ridge obsolete Procellaria.

b. Tarso-metatarsus shorter than outer toe, but much longer than femur.

c'. Fibular ridge obsolescent.

/". Tarso-metatarsus faintly grooved anteriorly, its outer border raised
into a sharp ridge Puffinus.

g". Tarso-metatarsus deeply grooved anteriorly, outer border not con-
spicuously develoi^ed Bulwena.

d'. Fibular ridge distinct.

h". Tarso-metatarsal groove nearly obsolete f Daption,

\ Prion.
i'\ Tarso-metatarsus grooved anteriorly and posteriorly ... (Estrelata.

a!'. Groove deeper, length not exceeding 2| in Majaqueus,
i^. Groove shallower, length not less thau'Sf in Osdfraga.

c. Tarso-metatarsus shorter than outer toe, scarcely longer than femur.

k". Tarso-metatarsal groove obsolescent, hallux present.

a^. Ectocnemial crest stronger; shaft of tibio-tarsus not exceeding

^2 ^^ ThalasscEca.
d^. Ectocnemial crest weaker ; shaft of tibio-tarsus not exceeding

<^i i" Pnocella.

I". Tarso-metatarsal groove obsolescent ; hallux absent .. . Pelecanoides.

B. Hypotarsus simple ; ectocnemial large, forming an acute angle with the
entoonemial crest proximally ; fibular ridge scarcely raised above half of
S"*^'' Ucomedeidce^
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EXPLANATION OF THE PLATES.

Plate XXn
c.^5.= cerebellar promiuence. 6.c.s=sagittal crest.

c.r.= coroi;al ridge. «j.p.w.=squairioso-parietaI wing.

/.=;lachrymal. s.o.^.= supraorbital ridge.

w.=nasai. s.oJ.= ,, ledge.

7i.pmx.—ua.sal process of premasdlla. )!./.= temporal fossa.

g.= quadrate.

The Dorsal Aspect of the Skull.

Fig. 1. Tbe skull of Puffinm Jcuhli, nat. size, to show the large temporal
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fosBse, the backward position of the squamoso-parietal wings, the

sagittal crest, coronal ridge, and large supraorbital grooves and

lachrymals.

Kg. 2. The skull of Prio7i viftatus, nat. size (p. 389), to show the great de-

velopment of the upper jaw, the form of the supraorbital grooves,

the cerebellar prominence, teuiporal fossae, and fused lachrymals.

Fig. 3. Skull of Proceliaria pdagica, nat. size (p. 404), to show the feebly-

developed supraorbital grooves and the great width of the inter-

orbital region of the fronlals.

Fig. 4. The skull of Cymodroma melanoga&ter, nat. size (p. 404), to show the

form of the supraorbital grooves, the spine-like wings of the free end

of the squamosal, and the lachrymals, which are partly separated from

the frontals by a space.

Fig. 5. The skull of an Albatross, Biomedea exulans, | nat. size (p. 404), to show

the great size of the supraorbital groove and ledge, and the shallow

femoral fossae, confined to the lateral surface of the cranium.

Fig. 6. Tiie skull of Oceanites oceanicus, nat. size (p. 404), to show the form of

the supraorbital grooves.

Plate XXIII.

Additional Letters.

a&.=aliaphenoid. wi.^r meatus iuternus.

a.o.p. =antorbital process. «i«s. = mesethmoid.

a/ti;.=antrum of Highmore. op. = opistbotic.

an.h.— „ „ „ ^.= parietal.

6.p.= basipterygoid process. pa.=palatine.

6i;./i.= basiteuipi)ral platform. par., pr. =zparasphenoid.

ft.s.=basisphenoid. ^H.ap.= pneumatic aperture.

C.J. y.= cerebral vein. ^:)ro.= pro6tic.

e«(.^. -|-^».ap.= Eustachian groove -f- /;<.= pterygoid.

pneumatic aperture. s.o. =supraoccipital.

ep.o.= epiotie. s.s.= squamosal spine.

ea'. = exoccipital. sj.= squamosal.

_/;/.= floccular fossa. <.r.= temporalis recess.

/r.=frontal. y= vomer.

A.p^.=hemipterygoid. v./'.= vagus foramen.

Fig. 1. Lateral aspect of skull of nestling Oceanodroma leucorrhoa, outer view,

x2 (p. 393), to show the unclosed sutures.

Fig. 2. Lateral inner view, longitudinal section, of same skull (fig. 1), x2,
to show unclosed sutures.

Fig. 3. Dorsal aspect of palatines, pterygoid, and vomer, x 2 (p. 39(j), to show
the Ibrm and relations of the hemipterygoid.

Fig. 4. Lateral aspect of a portion of fig. 3, x3, outer view, to show relations

of hemipterygoid.

Fig. 5. Ventral aspect of Pelecanoides garnoti, nat. size (p. 383), to show the

form and great size of the basitemporal platform.

Fig. 6. Dorsal aspect of the vomer and neighbouring parts of the skull ol

Biomedea exulans, |- nat. size (p. 390).

Fig. 7. Lateral aspect of same dissection as fig. 6, to show form of vomer,

^ nat. size (p. 391). Note in figs. 6, 7, and 8 the antrum of
Highmore.

Fig. 8. Ventral aspect of skull of Biomedea exulans, to show the schizognathous

palate, | nat. size (p. 390).
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2. On the Breeding of the Weka Rail and Snow-Goose in

Captivity. By F. E. Blaauw, C.M.Z.S.

[Received February 15, 1899.]

I. The Weka Eail {Ocydromus australis).

A pair of Wekas, kept in a small enclosure in my park, began
to exhibit the first signs of breeding in the end of February of

last year (1898). The birds became very noisy and were heard

screaming in concert, as well during the day as during the night.

The male became extremely attentive to the female, and, if fed

with bread or anything else that was acceptable to him, would
take as much of the food in his bill as it could possibly hold, and
run towards the female, calling her by a peculiar drumming noise.

As soon as she came to him, he woidd give her the whole of his

provisions, and would only eat himself what she left. He
delighted so much in feeding her that, if she were present whilst

the food was thrown before them, he would snatch it away from
her in great haste to present it to her afterwards.

The beginning oi the nesting-operations was a rather deep

cii'cular hole, which the male excavated with his powerful bill

under a box-tree. The female soon began to join him in this work,

and afterwards would sit in it whilst the male \vent about in

search of material for the nest. This consisted of loose grass and
hay, but chiefly of grass dug out with the roots adhering to it,

which he would bring in big moutlifuls to the femnle, who set it in

order about her. This went on for several days, the nest growing
very large considering the size of the birds, it measured ulti-

mately fully 25 inches across, the borders being raised about
11 inches, whilst the depression in the middle was so deep as

to almost entirely hide the bird which sat in it.

Both male and female took part in tlie construction of the nest,

but tlie bringing and collection of the materials seemed to be exclu-

sively the work of the male. On the 26th of March tlie first egg
was laid, and the following five were laid with generally, but not

always, one day between each egg. The eggs are of a huffish

white, with lighter and darker red spots, which have the appear-

ance of some being on the surface of the shell and of others being

under it. The eggs resemble closely those of Aramides ypeeaha from
the Argentine Republic. After three eggs had been laid the birds

began to sit, each sitting alternately. The male sat mostly during

the night and the female during the dav, but sometimes, though
seldom, tlie reverse would occur. This lasted during a fortnight,

and 1 thought everything was going on as it should, when, one
morning, I was much grieved to find that all the eggs were
gone—eaten by the parent birds, as I found out afterwards, and
the whole nest was left in disorder.

A few days after this catastrophe the Eails began to pair again

and to build a new nest. Again eggs were laid, seven in number
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this time, and the birds commenced to sit. My hopes of a good
result ran high, as special orders had been given not to disturb

the birds on any account, because I had attributed their former

bad behaviour to some annoyance that had put them out of temper.

During ten days incubation took place quite regularly, when
again the nest was found turned upside down, with six of the eggs

broken or eaten by the birds, who were still busy at this most
unnatural proceeding. The seventh egg was saved and put under
a bantam-hen, which brought it to maturity, so that in due time a

very lively little black Weka-Eail chicken burst the shell.

Incubation had lasted, including the ten days during which the

Eails had sat, 28 days. The chick was of nearly uniform slightly

brownish black all over, with jet-black eyes, a slightly curved

black bill, and stout reddish-black legs. The down being very

long and stiff, gave the bird a very fluffy appearance, and a great

resemblance to the chick of the Common Fowl.

In the chick of Aramides ypeatha the down is much shorter

and velvety in texture, so that the form of the body remains

plainly visible. The curious reseoiblance between the eggs of

Aramides ypecaha aud Ocydromus atistralis is, therefore, not

continued in the chicks of these two very different members of

the Kail family.

The little Ocydroinus-chick uttered constantly a sharp piping

note, and showed almost from the first day the intelligent boldness

of its parents. It soon found out that its foster-mother had little

patience in feeding it from its bill, as was expected by the little

Weka, and that it had to look to the keeper's fingers for its supply

of food, which chiefly consisted of small earth\\onns aud little

crumbs of bread. I had every reason to believe that it would
thrive, when, unfortunately, it was discovered that it preferred

mealworms to everything else. These consequently were given to

it, but seemed to have disagreed with it, for its digestion became
disordered, and after a couple of days' illness it died wlien just a

week old.

The old birds went on making nests and laying a great number
of eggs. Several of these were eaten, as the first two clutches were;
a number were also saved and placed under common hens, but
they all proved to be unfertilized, so that I did not succeed in

getting any more chicks. This strange propensity of eating their

own eggs was not restricted to this individual pair of birds, as

another pair let loose in a wooded enclosure of about three acres

behaved in just the same way. The birds made a nest, sat on
the eggs during a few days, and then destroyed everything. This
last pair was of a most ferocious disposition, and the male even
destroyed some young Bheas which were running about along
with their father in the same enclosure. They also killed other
birds.

All Wekas are remarkable for their tameness and intelligent

behaviour, so that, where their destructiveness is no hindrance,
they make very amusing pets. They use their wings only when
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ruuuing about, on which occasions they will keep them uplifted

at different angles to their body. They can dig deep holes in the

ground with their bills, and use this power to make their escape

under a fence. My two pairs differed much in size ; and in the

larger pair the ground- tone of the plumage was very rufous, whilst

in the smaller pair the ground-tone was more dusky. In both

pairs, the males were larger than the females. They seem to be

very hardy birds, as they walk about most contentedly in the

snow.

II. The Snow-Goose {Chen hyperboreus).

Since the year 1887 I have possessed a pair of the white Snow-
Goose (Chen hyperboreus). Tliese birds were kept in company with

a number of other aquatic birds on a small piece of ornamental

water in my park. Every spring they paired, got very much
excited, and attempted to wander away, but no eggs were laid.

Three years ago I purchased what was supposed to be a pair,

but which soon turned out to be two males of the Blue or Cassin's

Snow-Goose {Chen ccerulescens). One of these males constantly

followed the pair of White Snosv-Geese, and as he seemed not to

be too intrusive, he was, after some lame attempts on the part of

the white male to drive him away, allowed to do as he liked.

This went on for two years, when, in the spring of 1898, the blue

male began to assert himself more and more, and finally got the

mastership over the white male, and entirely monopolized the

white female. In the end of May they were frequently seen to

pair, and one of the first days in June a nest was made near the

edge of the pond, on a heap of dry reeds that happened to be

there, and the first egg was laid. AVith one day between each

egg, two more eggs followed, and the female, after having plucked

an abundant supply of down from her own breast, began to sit.

A curious thing now occurred. The blue male kept active

watch near the nest, and attacked furiously every living thing

that came near. The white male, however, who had taken the

most lively interest in the proceedings of his unfaithful spouse,

not being allowed to come near the nest, kept watch on the

other side of the water, just opposite the sitting bird, and there

kept the coast clear, in exactly the same way as did the blue male

on the side where the female actually sat.

Between the tw o the female was very successfully taken care

of, for no accident happened, and on the 8th of July, that is

after an incubation of i!9 days, the three eggs produced three

chicks, which were of a dark ulive-green colour, ranging into slaty

black on the upperside and into yellowish on the belly. The feet

and legs and also the bill were black.

As for fear of Crows and vermin the family had to be removed
into some safe place, 1 thought it right to give the white male
some compensation for all he had had to undergo, and to reunite

him with his rightful partner, leaving the usurper in the pond.
Both the white birds seemed to be quite happy with this arrange-
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ment, and took the greatest care of the chicks, as if everything

was as it should have been.

The little birds grew extremely fast, so that at the age of seven

weeks they were almost of the size of the parents, fully feathered,

and able to fly. These first feathers presented a brownish slatv-

grey colour all over the bird, the wing-coverts and tertiaries

having lighter edges, the whole of the plumage being very glossy.

The legs and bills, which had gradually turned from black into

grey, now began to show signs of assuming the pinkish coloiu'

proper to the adult bird of this species. Ou the bills the pink
became visible in stripes or lines.

At the age of eleven weeks the heads got white feathers and the

brownish body-feathers began to be replaced, especially at the

sides, by the more bluish-grey ones of the adult Cassin's Snow-
Goose. At the present time (February 3rd, 1899) the heads are

nearly white and the rest of the bodies are nearly moulted, the

brownish-grey feathers being replaced by bluish-grey ones ; so

there is little doubt but that they will assume the typical plumage
of Chen ccerulescens without any undue mixture of white.

As when two good species cross, the offspring nearly always

presents the mixed appearance of the parents, I consider this

result of the interbreeding of my Blue and White Snow-Geese as

an additior.al proof, if such were wanted, of the non-validity of the

White and Blue Snow-Geese as separate species. The two forms
being only colour-variations, there was no reason for a mixed
coloration in the oii'spring. The young have simply taken the

colour which is probably most adapted to the circumstances under
which the birds live. In this case it was the plumage of Chen
ccerulescens. Judging from these facts, I also think it probable

that the intermediate forms which are found in Xorth America in

a wild state are not so much the result of the interbreeding of the
typical White and Blue forms, as the produce of a range of

country where the circumstances which formed the White or Blue
forms are not sufficiently pronounced.

3. On two Hares fi'om British East Africa, obtained by

Mr, Richard Crawshay. By W. E. de Winton, P.Z.S.

[Eeceived March 6th, 1899.]

(Plate XXIV.)

Mr. Richard Crawshay, who is so well known as a traveller and
contributor to our knowledge of the fauna of Africa, has lately

sent to the National Collection two Hares from British East Africa.

One of these belongs to an already described but little known
species, hitherto recorded only from IS^orth -eastern Somaliland

;

the other is a very distinct and apparently undescribed form, which
I propose to name, in honour of the collector, Lepiis crnwshayi.
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Lepus somalensis Heviglin, Nov. Act. Acad. Leop. 1861,

xxviii. p. 5.

This is a pale-coloured Hare, with a more or less strong wash

of black owing to the outer hairs being mostly black-tipped ; the

ears are very long, edged with black at the extreme tips only,

inner margin dull yellow ; the nape is pale fawn ; throat dull

sand-colour ; there are no distinct lines between the colours of

the upper and under surfaces ; there is a wash of yellow on the

edge of the dark colour on the inside of the thighs ; the tail has a

clear black broadish line above.

Collector's note :
—" Ukamba, 5000 ft., Athi Plains, July 15th,

1898. Weight about 3| lbs. This Hare fretjuents the bare open

plains of the Upper Athi Eiver, where there is not a tree for

miles and miles.""

—

li. C.

Measui'ement of the ear in the dry specimen 120 millim.

The upper incisors are moderate in width, with the front surfaces

level ; the grooves are placed near the inner edge, they are shallow,

diverging inwardly, and entirely tilled with cement.

The back of the nasal bones is gradually bowed from the out-

ward edge, forming a wide V.
This Hare is closely allied to L, tigrensis Blanf., from Abyssinia,

and probably that species does not ditier much except in being

rather larger. It would also stand very close to L. ceguj)tius in an

arrangement of the genus.

Lepus ckawshayi, sp. u. (Plate XXIV.)

General colour very dark, all the hairs broadly tipped with

black, subtermiual baud golden, the hair rather straight and
shining ; the nape, forelegs inside and out, throat, and a line

between the colours of the upper and lower surfaces brighl rust-

coloured ; the face is very rich black and gold ; the ears are

moderate, with a black spot on the back of the tips ; the tail is

rather long, with a broad baud of black above.

Incisors rather uarrow, flat in front.

The only specimen is labelled—" J • Nengia Kitwi, 3400 ft., Oct.

1898. iShot in barren hills amongst thoruy scrub where there is

no fresh vegetation. Weight 3g lbs.''

—

li. 0.

Measurement of the ear m the dry specimen 97 milliin.

Outwardly this Hare closely resembles L. ivhytei from Nyasalaud,

but the points of tlie fur are black, and not dark brown as in that

species.

The skull of L. crawsUuyl is about the size of that of L. wliytei
;

the nasals are shorter, and the face-line droops more than in that

species; the fronto-uasal suture forms a deep V in the middle

line.

The rather nari-ow upper incisors are quite flat, the inner and

outer sides of the grooves being on the same level ; whereas in

L. whi/tci these teeth are very broad, the part on the inner side of

the groove projet^ts considerably, and on the outer side of tiie
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groove there is a second sliJillow furrow ; the teeth of L. victorice

are also very broad, with the inner portion much raised, the outer

portion slopes off considei-ably, being at the same time depressed

towards the middle : thus the skulls of these three Hares are

readily recognized by a glance at their incisors. The enamel-folds

forming the grooves in the upper incisors of this new Hare are

lance-shaped, cutting straight into the teeth antero-posteriorly,

and completely filled with cement. The folds of the enamel in the

teeth of L. ivJiytei are almost globular, with a peak in the middle

line posteriorly. Those in the teeth of L. victorice are more com-
plicated, the sides diverging considerably, forming two points

postero-laterally with a concave hinder margin.

The discovery of distinctive characters in the incisor teeth of

Hares is entirely due to the researches of Dr. Porsyth Major, with

whom I have had the good fortune to be associated and who is

now engaged in writing on that subject ; these characters were
pointed out to me as likely to assist in the determination of species,

and I have found them most valuable.

EXPLANATION OF PLATE XXIV.

Lepus crawshayi, sp. noT., p. 416.

4. On two small Collections o£ Butterflies made by Mr.
Richard Crawshay during 1898 in British East Africa.

By Arthur G. Butler, Ph.D., F.L.S., F.Z.S., &c.,

Senior Assistant-Keeper, Zoological Department,

Natural History Museum.

[Eeceived February 27, 1899.]

(Plate XXV.)

Towards the end of last year we received a box of Lepidoptera
from Mr. Crawshay containing 83 Butterflies and 218 Moths,
chiefly collected at Machako's ; and, in January of the present
year, a second consignment of 35 Butterflies, 143 Moths, and a
Dipteron*, chiefly collected en route from Machako's to Naugia (or
Neugia). The present paper gives an account of the Butterflies

in these two series ; the Moths will eventually be worked out by
Sir George Hampson.
As usual, Mr. Crawshay has sent home nearly the whole of the

specimens in admirable condition, and has carefully labelled the
whole with exact locality, date of capture, and in some cases with
the altitude at which they were obtained ; notes on the habits are
often added, as well as the colouring of the eggs obtained from
the bodies of gravid female examples.

Three new species are described in the present paper

—

Acroea

' According to Mr. Austen a BicJuBtometopia (possibly B. tesseUata, Macq.).
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astrifjera, Scolitaniides crawshayi, Pyrgus machacosa, as well as

the females of Everes kedonga (the male of which was described

last year by Mr. Grose-Smith) and of Phrissura nyasana, the male

of which I described and figured iu these ' Proceedings ' for 189G.

Other species of especial interest are Castalius c/rer/orii, Scolitcin-

tides stellata (which we previously only possessed from Nyasaland),

Chrysophanus ahbotti, Stugeta hoivlceri, Teracolus ceUryiene, Synchloe

glauconome (previously only received from near Aden), Abantis

paradisea, and a curious form of Kedestes ivallengreni.

Writing from Ngong (or Ngongo), Masailand, on September
6th, respecting the first of his consigmiients, Mr. Crawshay says :

—

" It is almost two months since I sent my collection of Butterflies

and Moths, which by now I hope will have reached you. In the

meantime I have never had a chance of writing to you ; I have

been on the move incessantly ever since.

" The very day I consigned the box of insects to the Parcel

Post I received orders to proceed hither : right glad was I, too, to

get the chance of seeing something of Masailand.

"Having collected some 300 odd Butterflies and Moths, the

latter being by far the most numerous, I thought I had better

send you these by way of a first instalment. All these insects

were taken, as you will see from the envelopes, either at, or in the

vicinity of Machako's Station—which is the headquarters of what
has been delineated as the Ukamba Province, though it also

includes the much more important and interesting highlands of

Ivikuyu (the home of the Wakikujai, who are strong men) and a

portion of Masailand.
" The altitude of Machako's is about 5400 feet. It is open

plain-land, not even well watered; but there are hills in the

immediate neighbourhood, such as Makimwi and Mowa, partially

timbered, partially open down-land, nearly 1000 feet higher,

where I took practicallj' all the most interesting Butterflies, and
many of the day-flying Moths, such as the ' Bee ' and ' Humming-
Bird Hawks.'

" It is not a rich Butterfly country I could see at once; it is,

however, a rich field for Moths ; those I took in my tent at night

alone gave me plenty to do to put them up : had I ' sugared

'

I should have secured a great many more.
" The rainy seasons of Ukamba are on from about the beginning

of March until the end of May, and again from about the middle

of October until the end of December ; this last rainy season there

was very little rain indeed.
" Since I left Machako's I have been steadily collecting all the

time, except when on the Kegujo expedition, when I never ceased

regretting not having brought my net, as there are some lovely

and, to me, quite new Butterflies iu the forests of Kikuyu; but,

of course, we had sterner work in hand there."

In answer to a letter which I wrote (acknowledging the receipt
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of this first instalment) I received a communication dated Dec.
19th, 1898, addressed from ten miles about East of the Athi
Eiver, Kitwi, British East Africa, in which Mr. Crawsbay says :

—

" I was afraid the Butterflies would disappoint you. However, as

you will have seen from my previous letter from Masailand, which
could not have reached you before you wrote, the localities where
1 have been collecting hitherto are not rich in Butterflies, though
richer in Moths. Tlie Butterfly- country of this part of Africa, I

predict, will be the dark lofty forests of Kikuyu in the neigh-

Ijourhood of Mt. Kenia (visible at' a respectable distance, 130 to

150 miles, I suppose, from where I am now camped : I saw it last

evening).
" Shortly you shoiild receive another lot of Lepidoptera which I

sent off from Mombasa about a month ago, and which comprises

some insects taken in Massai and some at Neugia \ with others

taken hither and thither in my goings out and in my comings in.

I have now about 100 other ii^sects towards another consignment

:

they include a lot of very likely-looking Moths, but only about

3 Butterflies, all ' Blues,' which are new to me."

The lot referred to in the preceding letter was the second of

the two consignments treated of in. the present paper.

NtMPHALIDjE.

SaTYBINjE.

1. Samanta pebspicua Trimen.

2 , Machako's, 26th June, 1898.
" Only one specimen seen. Pale watery-green ova." {R. C.)

This example belongs to the typical wet-season phase, but the

ocelli on the under surface are rather small.

2. Neoc^ntka geegoeii Butler.

d 6 , Machako's, 24th April and 3rd July, 1898.

The example obtained in April was taken at Ulu, 5400 feet.

Nymphalin^.

3. JuJsroNiA SESAMirs Trimen.

Wet phane— 6 , Machako's, 25th June, 1898.

Dry jiliase— c? , 1st July, 1898. "The first of this species I

have seen at Machako's." (-S. C.)

It will be noted that the extreme wet and dry phases were
taken within a week of eacli other ; but it should be distinctly

understood that, as phases existed before they were adapted to

the seasons, and still appear in many localities where there are

no defined seasons (as, for instance, at Aden, where a sho\\er even

' On some of Mr. Crawshay's labels this is spelt Naugia, so that I am
doubtful of the correct spelling.

—

A. G. B,
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,

is exceptional), the terms ' wet phase ' or ' dry phase ' merely

indicate that a particular form is prevalent in the wet- and another

in the dry-season. Even Mr. Marshall, who discovered the

seasonal relationship of the utterly dissimilar phases of this

species, would hardly venture (in contradiction of his own dated

examples) to assert that either phase was exclusively limited to its

proper season.

•i, JuNONiA CLOANTHA Cramer.

c? $ , Machako's, 2nd and 24th June
; 2 , 3rd July, 1898.

The female obtained on the 24th June has a lightly-marked

border above, and a pale distinctly-marked and ocellated under

surface ; it should therefore be a wet phase ; the other pair (taken

earlier and later) are unquestionably dry : this is another instance

of untimely appearance in a seasonal phase.

5. JiJNOXiA ELGiVA Hewits.

cJ, Kikuyu, 11th September, 1898.

6. JuxoxiA CEBRENB Trimen.

d d , Machako's, 28th May, 20th and 25th June, 1898.

7. JxmoNiA Boopis Trimen.

S , Kikuyu, 11th September, 1898.

8. Htpanartia hippomenes Hiibner.

d , Machako's, 3rd July, 1898.

9. Pyrameis cardui Linn. .

Machako's, 3rd July, 1898.

10. Atella phalantha Drury.

Machako's, 26th June, 1898.
" Fairly plentiful in the hills adjoining Machako's, but I do not

remember having seen one specimen in the open flats." {E. 0.)

11. Byblia ilithyia Drury.

$ , Machako's, 2nd July, 1898.

12. AcR^A ALICIA E. M. Sharpe.

d d , Machako's, 24th May and 3rd July, 1898.

13. AcRiEA LYciA var. daira Godm.

d . On the road from Machako's to Naugia, 4800 feet, 18th

September, 1898.

14. AcR.EA ACRiTA var. PUDORiNA Staud.

d , Machako's, 3rd July, 1898.
" First of its species I have seen." (R, O.)
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15. AcRJEA ASTRiGEEA, sp. 11. (Plate XXV. fig. 5.)

(S . Allied to A. acara var. barberi, but having the size and
general aspect of the largest and brightest examples ol: typical

A. acara ; on the primaries the spots ot the postmedian series are

small and arranged in a regular line (as in A. acrita) ; the bar
crossing the end of the cell has a small spot below it, and exactly

resembles that in A. anemosa; the looped submarginal line of

A. acara is only represented by two dusky dots beyond the lowest

spot of the postmedian series ; the secondaries have no white
patch and no black spot on the discocellulars ; the black outer

border is as wide as in A. acara, but is more sharply defined and
traversed by a series of pure white dots ; the fringe also is pure
white between the veins : on the under surface the differences

between this species and A. acara are of the same kind.

(S . On the road from Machako's to Naugia, 4800 feet, ISth
September. 1898.

Although this is a beautiful insect in its fresh rosy colouring, I

could wish to have seen more specimens before describing it;

because, while it is perfectly distinct and well-marked, yet the

possession of a female example would have shown whether it

should be placed nearer to A. acura or A. anemosa. It appears to

come nearer to the former.

16. AcR.EA CERASA Hewits.

Kikuyu, 6400 feet, 17th July, 1898.

JjYCJE'SJDJE.

17. POLVOMMATTJS BATICUS Linu.

2 , Machako's, 10th July, 1898.
" Emerald-green ova." (E. 0.)

18. CaTOCHRYSOPS PERPULCHRAHolland(= PKCULIARIsRogenh.).

$ , Machako's, 3rd July, 1898.

19. Tarucus plinius Fabr.

$ , Machako's, 26th June, 1898.
" Bright grass-green ova." (K. C)

20. ZizEEA GAiKA Trimen.

cJ 6 , Machako's, 28th May and 19th June, 1898.

"Very plentiful : has to be almost driven off the ground—flies

so low." i-R. C.)

21. Castalius geegorii Butler.

cJ d , ? $ , Machako's, 13th and 24th June, 1898.

" By no means common ; three seen in a day's walk." (B. 0.)

It is satisfactory to find that this species, of which we previously

possessed only the type, is quite constant.

Pboc. Zool. Soc—1899, No. XXVIII. 28
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22. Castalius hintza Trimen.

2 , Machako's, 2nd July, 1898.

23. LYCiENESTHEs LioDES Hewits.

c?, Kikiiyu, 19th July, 1898.

24. I(XCj4:nesthes amakah Lefebvre.

d d , Machako's, 28th May, 1898.
" Taken on bush." (B. C.)

25. ScoLiTANTiDES STELLATA Trimen.

d d 5 ? J
Ngongo, 6450 feet, Masailand, 3rd and 8th August,

1889.
" Here, at JNTgongo, there is a tiny speckled grey ' blue,' coloured

and marked very like the ' Grizzled Skipper,' which I have never

seen before, and which is very common." {R. C.)

On the labels Mr. Crawshay notes two as having been taken
from the same blue flowers with a single swoop of the net. It is

evident that he has forgotten having captured two examples of

the same species in Nyasaland ; but, considering the extent and
variety of his collections, this is by no means surprising.

26. ScoLiTANTiDES CRAWSHAYi, sp. n. (Plate XXV. figs. 2, 2a.)

cJ . Allied to S. metfiymna, but smaller, the basal area sprinkled

with silvery grey-blue scales
;

primaries below with the white-

edged macular bands narrower, composed of rather small confluent

spots scarcely darker than the ground-colour ; secondaries blackish

at base, followed by two subparallel series of dark brown white-

edged spots, the outer series united, by a conical spot filhng the

base of the second median interspace, to a broad internally

serrated brown patch which tapers to costa near apex ; a well-defined

V-shaped white stripe partly bounding internally an uneven sub-

marginal sei'ies of more or less A-shaped dark brown markings ;

the usual black spot enclosing a metallic silver-blue crescent on the

first median interspace : head below white, terminal joint of palpi

and distal fringe black ; pectus and front legs whitish, tarsi greyish ;

remaining legs blackish above, whitish below ; venter mostly dark

grev, whitish in the centre at base. Expanse of wings 30 millim.

Machako's, 3rd July, 1898.

About the size of S. battus, but much nearer to S. methymna.

27. EvERES KEDONGA. (Plate XXV. figs. 3, 3 a.)

cJ . Everes kedonga, Grose-Smith, Novit. Zool. v. p. 357 (1898).

2 . Black-brown above with purplish and bronze reflections

;

the basal area of the primaries sprinkled with ashy scales ; a sub-

marginal snow-white dash at external angle continuous with an
ill-defined submarginal ashy line ; secondaries with the interno-
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median area pale blue, interrupted and succeeded by a macular

bright orange discal band consisting of five spots, of which that

above the anal margin is bifid ; a submarginal series of prominent

black spots with white outer edges ; marginal line of all the vvings

black ; the fringe with its basal half smoky-grey, its outer half

snow-white ; tail black with white tip : underside as in the male.

Expanse of wings 27 millim.

? , Machako's, 10th July, 1898.

Mr. G-rose-Smith has kindly identified this very pretty species

for me.

28. Cacyretjs lingeus Cramer.

2 , Machako's, 3rd July, 1898.

29. Zeritis harpax Fabr.

6 c? , Machako's, 3rd, 7th, and 20th June ; Machako's to ISTaugia,

13th July, 1898.

30. Chrxsophanus abbotti Holland. (Plate XXV. fig. 1.)

6 , hills near Machako's, 26th June, 1898.

" I have not observed this species in the immediate neighbour-

hood of Machako's, but in the adjoining hills." (R. C.)

31. Lachnocnema bibulus Fabr.

2 , ISTaugia, 3rd October, 1898.

32. ViRACHOLA aktalds Hopffer.

d" , Machako's, 26th June
; 2 , Machako's to Naugia, 14th July,

1898.

" S , several seen playing about a clump of bush, but nowhere
else"; " 2 ; emerald-green ova." (B. C.)

The female has the margins of the markings below bright rust-

red. I have never before seen an example so vividly coloured.

Var. ? The male is paler on both surfaces, less piu-ple above, and
has the lines much more regular below, the subanal markings on
the secondaries silvery green (not golden green) ; the female is

distinctly lavender-blue above with well-defined dusky borders
;

the markings outlined in stone-grey ; no black spots towards the

base of secondaries. Altogether this is a smaller form than typical

V. antalus : it is a common West-African butterfly.

2 , Machako's, 10th July ; d , Machako's to Naugia, 4300 feet,

22nd September, 1898.

33. Stugeta bowkeri Trimen.

c? 2 , Machako's, 28th May, 1898.

The female was " taken on a bush just as she had nearly finished

depositing her ova, grass-green in colour." {R. C.)

28*
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PaPILIONIDjE.

PiEEINjE.

34. Mtlotheis agathina Cramer.

2 , Machako's, 1st July, 1898.

" By no means plentiful at Machako's ; indeed I think the first

I have seen." {E. C.)

The single specimen of this common and widely distributed

butterfly obtained is much shattered.

35. CoLiAS ELECTEA, var. EDUSA Fabr.

S d, 2, Machako's, 26th June and 10th July ; Kikuyu, 6400
feet, 17th July ; Ngongo, 14th and 30th August, 2nd September,

1898.
" Not plentiful, but an odd specimen here and there." " 5 ,

var.

7ieUce, oblong pale green ova." {2i. C.)

36. Tbeias senegalensis, var. bisinuata Butler.

2 $ , Machako's, 26tl) June, 1898.

37. Teeacolus CALAIS Cramer.

2 , Machako's, lOtb July, 1898.

38. Teeacoltjs inceetus Butler.

cJ (S , Machako's, 3rd June ; Macbako's to Naugia, 14th July.

1898.
" The first of this species which I have seen actually at Macha-

ko's." " By no means plentiful." {R. C.)

39. Teeacolus antevippe, var. subvenosus, Butler.

6 , Machako's, 28th May, 1898.

40. Teeacolus celimene Lucas.

S d , Machako's, 26th June ; Machako's to Naugia, 18th Sep-

tember, 1898.

41. Teeacolus aueigineus Butler.

d 2 , Machako's, llBth June and 3rd July, 1898.
" Rarely, if ever, met with on the open flats in the neighbourhood

of Machako's : but fairly plentiful in the adjoining hills, amidst
upland forest." " $ dark yellow ova." {R. C.)

42. Q^eeacolus catacheysops Butlei-.

cJ, Mwani, Uganda road, 28th October, 1898.
" Taken in dwarf forest." {R. C.)

43. Catopsilia ploeella Fabr.

2 , Machako's, 3rd July, 1898.
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44. Belbnois mesewtina Cramer.

<^ , Machako's, 10th July, 1898.

45. Belewois westwoodi Wallengr.

2 , Machako's to Naugia, 4800 feet, 18th September, 1898.
" Dirty-white spike-shaped ova." (R. G.)

The single female obtained is of the dry-season phase ; on the

upper surface it is far less marked than usual.

46. Synchlob glauconomb Klug.

S , Machako's, 28th May, 1898.

This is the first African example of the species that I have seen
;

it is slightly less heavily spotted than Arabian specimens, but is

otherwise identical.

47. Phrissura nyasana Butler. (Plate XXV. fig. 4.)

5 , Machako's, 3rd July, 1898.
" Dirty-white ova." (R. C.)

There can, I think, be no doubt that this is the female of the

Nyasa species ; it is rather smaller than the male and has the

usual broad costal border and dentate-sinuate outer border to the

primaries ; the cell of these wings is almost wholly orange as in

the male ; below, the chief difference consists in the much whiter

secondaries with the marginal spots reduced to black dots.

48. Herp^nia melanargb, var. iterata, Butler.

d' , Machako's, 28th May, 1898.

49. Eronia dilatata Butler.

S , Machako's, 20th June, 1898.
" Occasionally met with on these open plains, but evidently more

at home and more plentiful in the bush country." {R. C.)

This is the driest phase of the species that I have seen.

Papilionin^^.

50. Papilio demoleus Linn.

Kikuyu, 6400 feet, 17th July, 1898.

Hesperiid^.

51. Sarangesa perttjsa Mabille.

Machako's, 22nd and 24th June, 7th July, 1898.

"Prequents dry ravines and spots of bare sheltered ground."

(B. G.)

52. Sarangesa elimhstata Holland.

Machako's, 21st and 22nd June, 1st July, 1898.
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53. Ebetis d3mlm,i.m, var. lugens Eogenh.

Machako's. 3rd, 15th, and 28th May, 25th June and 10th July,

1898.
" Perhaps the commonest butterfly met with singly—here, there,

and everywhere." (E. C.)

54. Abantis paeadisea Butler.

Naugia, Kit«i, 4000 feet, 18th and 30th September, 1898.

All the specimens were " taken perching on a straw protruding

from the thatch of the house-roof (three of them) on a bright hot

day at noon." (i?. C)

55. PxEGUS MACHACOAJfA, sp. n. (Plate XXV. fig. 6.)

On the upper surface this species exactly resembles P. ferox

(^Yallg^.), but is slightly larger: on the under surface it differs in

the elbowed creamy subapical transverse stripe on the primaries

(which is straight in P. ferox) and in the less regular arched bands

on the secondaries, the central white band being broader and

abruptly drawn back at first median branch so as to impinge upou

the olive-brownish band behind it, and from tliat point narrowed

to half its width, the olive-brownish discal band being abruptly

widened into a sort of heel to fill the area thus left vacant ; the

submarginal white stripe is broken up into unequal spots, some of

which are almost obliterated. In addition to these important

differences, the white spots on both surfaces of the primaries are

much purer than in P. ferox. Expanse of wings 31 millim.

c^ , $ 2 , Machako's, 6th, 7th, and 26th June, 1898.

" Fairly common ; bluish emerald-green and pale grass-green ova."

{R. C.)

I hope Mr. Crawshay will send more examples of this pretty

little Skipper-butterfly.

56. GoMALiA ELMA Trimeu.

Ngongo, 22nd August ; Kikuvu, 11th September, 1898.
" 2 . Bright green ova." (i?. C.)

57. Kedestes wallengeeni, var., Trimeu. (Plate XXV.
figs. 7, 8.)

S 9 , Machako's, 3rd and 10th July, 1898.
" 2 . Very large greenish-yellow ova." {11. C.)

The specimens forwarded by Mr. Crawshay have two defined

divergent white stripes on the under surface of the secondaries

;

but a male sent by Mr. Marshall shows a second (though less well-

defined) stripe, through the interno-median area ; thus forming a

transitional grade. Mr. Crawshay's male shows very little white

on the abdominal border of the secondaries, and has the discal

yellow spots characteristic of the female well-marked. In this

species the transparent spots which cross the middle of the pri-

maries vary from four to six in number ; both Mr. Crawshay's
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examples and a female in the collection from Estcourt having only
four spots.

58. Gegenes letterstedti Wallengr.

c? 6 , Machako's, 3rd and 10th July; $ $ . Kikuyu, 17th and
19th July, 1898.

" 5 . Qreenish-white ova." {R. 0.)

59. Paenaba mathias Fabr.

c? c? , $ , Machako's, 23rd and 25th June ; Kikuyu, 8th Septem-
ber, 1898.

60. Paenaea bobbonica Boisd.

c? , Ngongo, 6450 feet, Masailand, 3rd August, 1898.

A very fresh and brightly coloured example.

61. Rhopaiocampta foeestan Cramer.

Machako's, 3rd July, 1898,

62. Ehopalocampta pisisteatus Fabr.

Kikuyu, 6400 feet, 17th July, 1898.

EXPLAl^JATION OF PLATE XXV.

Pig. 1. Chrysophanus abbotti, c?, p. 423.

2, 2 a. Scolitaiitides crawahayi, (J , p. 422.

3, 3 a. Everes kedonga, 5 , P- 422.

4. Phrissura nyasana, 2 , p. 425.

5. Aorcea astrigera, (^ , p. 421.

,, 6. Pyrgus machacoaiia, J , p. 426.

7, 8. Kedestes wallengreni, var. S, 2 > P- '^26.

April 18, 1899.

Prof. G. B. Howes, LL.D., F.E.S., V.P., iu the Chair.

The Secretary read the following report on the additions to the

Society's Menagerie during the month of March 1899 :—
The total number of registered additions to the Society's Mena-

gerie during the month of March was 83, of which 43 were by

presentation, 31 by purchase, 3 were born in the Gardens, and

6 were received on deposit. The total number of departures

during the same period, by death and removals, was 98.

Amongst the additions may be specially noticed :

—

1. A female of the Kiang or Wild Ass of Tibet, received on

deposit March 11th and subsequently purchased. The Kiang
makes a good addition to the Society's series of the Horse-family

(Equidai), only two examples of this scarce animal having been

previously in the Gardens. These were also females, of which one
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was presented by the late Major W. E. Hay, F.Z.S., in 1859, and

the other was received on deposit in 1885.

2. An example of Pel's Owl {Scotopelrn peli), a fine and rare

species of Owl from the Xiojer Territory, presented by Lieut. E.

V. Turner, E.E., March 28th.

Pedctes caffsr.

3. A Cape Jumping-Hare (Pedefes caffer), presented by Mr. W.
Champion of Durban, Natal, March 31st. This singular Eodent
seems to be a very delicate animal, which does not thrive in cap-

tivity. Though several of our correspondents have attempted to

send us specimens, this is the first that has reached us alive.

Mr. Smit's drawing shows its attitude in life, with the fore feet

scarcely visible as it sits up. It is semi-noctui'nal in habits.

Dr. C. I. Eorsyth Major exhibited the carpus of the fossorial

Eodent Ctenomys (see figures, p. 429), and made the following

remarks :

—

The carpus exhibited was taken from the dry skin of a species

of the fossorial Hystricoid Ctenomys, from the Province of Salta

(Argentina), which the Natural History Museum owes to Dr.

Mox-eno. It presents three special peculiarities, to which I wish

to (fraw attention.
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Carpus of Ctenomys, etc.

Fig. 1. Ctenomys sp. (Br. Mus. No. 97. 10.3.68). Left manus, palmar view.

E— radius; r.»2= radiale marginale. U=u]na
;
jb/);-= proximal pisiform

;

pd=A\?Xa\ pisiform.— Fig. 2. Ctenomys sp., Prov. Salta (Argentina). Left

carpus, palmar view.—Fig. 3. Same specimen as Fig. 2. Left carpus, dorsal

view. a=:interphalanKeal dorsal ossicle.—Fig. 4. Mus macleari Thos., jun.

Eight carpus, palmar view. r)«= proximal marginal radiale. .r=accessory

palmar ossicle of the carpus; sc.(!=" scapholunar."—Fig. .5. Arvicanthis

niloticus. Eight carpus, palmar view; rM.pr=proximal marginal radiale
;

r.OT^= distal marginal radiile.—Fig. 6. Lepidolemur microdontia,]. Eight
carpus, palmar view. /=lunar ; M^»= ulnare. The bones marked a: and ^
(pisiform) are separated by a short meniscus of connective tissue, which
unfortunatelj'is made to appear in the figure as a distinct bone.— Figs. 1-3

and 6 slightly over nat. size ; figs. 4 and 5 about double nat. size.

On the dorsal side of the thumb (a, fig. 3), overiappino; the inter-

phalangeal articulation, is a lengthened ossicle, attached by a strong

ligament to the proximal end of the ungual phalanx, and gliding

on the capitulum of the second. The anterior and posterior

extremities of this ossicle are slightly swollen, the shaft being

restricted, so that it somewhat resembles a diminutive phalanx.

So-called sesamoid bones have been here and there noticed, as

rare occurrences, on the dorsal surface of the phalangeal articu-

lations in Mammalia; they will be enumerated hereafter ; but t have
nowhere found a mention of an ossicle on the interphalangeal
articulation of the thumb. On investigating the matter more
closely, I have found the same ossicle constantly in the four species

of Mus up to the present examined, including our two common
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larj^er species ; and also in the Malagasy Eodent Brachyuromys,

in Spalax, and in Lar/omys. I believe it to be a frequent occurrence

amongst 3Iammalia, but to have escaped notice, because it is always

cut away in prepared skeletons. Ttie individuals in which it was

found have all been dissected under my supervision. In Mus and
Lagomys the ossicle is of a more irregular shape and reduced in size.

The suggestion which at once offers itself is, that we have before

us the missing skeletal element of the thumb, which has become

reduced after having been displaced from its original position, and is

now gradually vanishing. In the following I shall consider the

greater or less probability of such a hypothesis.

It has been maintained at one time, that the thumb and the toe

have the same number of three phalanges as the other fingers and

toes, and that the missing bone is a metacarpal (metatarsal ) : thig

on the ground that the proximal of the three segments has a proxi-

mal epiphysis characteristic of the phalanges, but not the distal

one characteristic of metacarpals and metatarsals.^ Allen Thompson
pointed out, in an interesting article, that the above is by no means

the rule ; his observations led him to the conclusion " of the

inconstancy of the absence of a distal epiphysis in the first meta-

carpal or metatarsal bone, and . . . that we must distrust the position

of the epiphysis to these bones as the ground of a homological

distinction." ^ Dollo has since shown that in the young Varanus all

the metacarpals and metatarsals have a proximal as well as a distal

epiphysis ^ ; a fact which, held together with the cases in Mammalia
quoted and described by A. Thompson, and to which I could add

further instances, makes it probable that all the Mammalian meta-

carpals and metatarsals had originally likewise two epiphyses.

Having discarded as invahd the reasons which would assign

three phalanges to the first digit and toe, the next question to

answer is, whether the missing phalanx is the first, the second,

or the third. Pfltzner has pointed out that, in those Mammals in

which the ungual phalanx has either totally (some Monkeys)

or almost totally (Wombat, Elephant) disappeared, the next

phalanx shows not the least tendency to assume the form of

the former \ He concludes from this ' that it is the middle

phalanx which has disappeared, and that its disappearance is due

' Struthers: "On Variation in the number of Fingers and Toes, etc."

Edinb. New Philos. Joui-n. vol. sviii. p. Ill (1863).
- " On the Difference in tlie Mode of Ossification of the first and other Meta-

carpal and Metatarsal Bones." Journ. Anat. & Phys. iii. pp. 131-146 (1869).

3 Zool. Anz. vii. p. 80 (1884).
* W Pfitzner, "Die kleine Zehe." Archiv f. Anat. u. Entwicklungsgesch.

p. 34(1890).
' L. c. pp. 34, 35 :

" Ich glaube somit annehmen zu miissen, dass auch aie

Zweigliedrigkeit des Daumens und der grossen Zehe der Saugethiere und des

Menschen, und ebenso die Dreigliedrigkeit der iibrigen Zehen und Finger in

der Weise zu Stande gekominen ist, dass immer das jeweilige Endglied das

nachstfolgende durch Verschmelzung sich assimiliert hat."—See also Pfitzner, in

Morph. Arb. i. p. 605 (1892) : "Das Interphalangealgelenk des ersten Fingers

bin ich geueigt mit dem proximalen Interphalangealgelenk der anderen Finger

zu homologisiren, seine Endphalanx als Verschinelzungsproduct von Mittel-

phalanx und urspriinglicher Endphalanx anzusehen."
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to its having been fused (" assimiliert ") with the terminal phalange.

The condition described in Ctenomys etc., while supporting the

first parb of Pfitzner's contention, seems however to point out, that

in part at least of the Mammalia the disappearance of the second
phalange has been brought about by elimination and not by
" assimilation."

In the pes of the Insectivore Chri/^ochloris, the phalanges of all

the five toes are reduced to two, and all the five toes show a dorsal

ossicle riding on the interphalangeal articulation. This coincidence

would seem to be significant ; but I have at once to state, that

in the manus of Oryzoryctes tetradactylus, which has the normal
number of three phalanges in the four digits present, I have found
the ossicle in question on the distal interphalangeal articulation of

the second digit, and do not doubt that it was present on the

others also.

The only recorded dorsal ossicles of Man occur on the metacarpo-
phalangeal articulation of the thumb, and are noticed by Kulmus '

;

one case also having been found by Pfitzner ^ ; in the same place, on
the great toe an ossicle is recorded by Kulmus ^. In the Canidae,

dorsal ossicles are limited to the metacarpo- and metatarso-pha-
langeal articulations *. The dorsal ossicles of the manus of Talpa
europcea have been figured repeatedly (Blainville, Owen, Flovt'er,

&c.), but nowhere do I find a reference made to them in the de-

scription of the skeleton, which almost seems to show that they
have not been recognized as free ossicles, but considered to be

processes of the phalanges. In this Insectivore the three middle
fingers of the manus have each two dorsal ossicles, one on the
metacarpo-phalangeal articulation, and one on the proximal inter-

phalangeal. In the first and fifth digits only the latter articulation

shows an ossicle. In the pes I find them only on the proximal
interphalangeal articulations of all five toes. In a skeleton of

Condylura, the dorsal ossicles seem to have been partly cut away,
so that I cannot make a definite statement. It is noteworthy
that, on the proximal interphalangeal articulation of the fifth digit

and on the homonymous articulation of the fourth toe, two ossicles

are present. In a mounted skeleton of Myogale moschata in the
Natural History Museum, I find dorsal ossicles on the proximal
interphalangeal articulations of the second, third, fourth, and fifth

digits (on the latter there are two ossicles). In the pes, the articu-

lator has almost thoroughly done his "duty," for there is only
one dorsal ossicle present, viz., on the proximal interphalangeal

articulation of the third toe. In Oryzoryctes tetradactylus, dorsal

ossicles, in addition to the above-mentioned, occur also on the
second, third, and fourth proximal interphalangeal articulatious of

the manus, as well as on the same articulation of the fifth toe, and
may have been cleaned away in the other proximal interphalangeal,

^ Kulmus. ' Tahulce anatomicfe,' p. 62 C1732) ; id., Miscellanea Med. Phys. ii.

p. 328 (1720). Quoted from Pfitzner, Morpb. Arb. i. pp. 604, 742 (1892)
^ Morph. Arb. i. pp. 604, 685 (1892).
^ L. c; of. Pfitzner, l. c. p. 742.
" See Pfitzner, Morph. Arb. i. p. 603 (1892).
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as well as in the metacarpo- and metatarso-phalangeal articu-

lations.

Among the Rodents, I have for the present come upon dorsal

ossicles—apart from the one on the first dis;it—in LfKjomys, viz.,

on the metacarpo-phalangeal articulation of the second, third, and

fourth digits, and in Spahix. In the manus of the latter, dorsal

ossicles are present on the proximal interphalangeal articulations of

the 2nd-5th fingers ; in the pes, on the interphalangeal articulation

of the first, and on the proximal interphalangeal articulations of

the four other toes. As regards Edentates, it has been stated that

" a sesamoid bone is developed on the dorsal side of the metacarpal-

phalangeal articulations" of Oryctcropus^. In the skeletons of the

Cape Anteater available to me, all traces of these had been care-

fully made to disappear.

From the above fragmentary evidence it can be argued that

careful research will show these dorsal " sesamoids " to be a not

uncommon occurrence ; it will then be time to investigate them
more closely. They too may ha\e been originally intercalated

between the phalanges, and would point towards a more remote

condition than does the interphalangeal dorsal ossicle of the thumb.

As to the opinion that their function is to facilitate the sliding of

the tendons over osseous protuberances, and to enlarge the angle of

insertion of the tendons, I may be allowed to refer to what Pfitzaer

has said on the subject ^.

n.

The pisiform of Ctenomys is composed of two bones (figs. 1 & 2),

as found by von Bardeleben in Bathyenjus maritimiis \ and more-

over the distal one has, in one species (fig. 2), a horny sheath,

comparable to the nail-like structure—found by O. Thomas and

described by von Bardeleben*—on the so-called prsepollex of

Pedetes ; and to a somewhat similar one stated by Prof. Howes
to overlie the eulai'ged "prsehallux" of Cercolabes'. The two dis-

coveries of von Bardeleben"—by the way, the two bones of

Pedetes were described by Meckel in 1825—are among his chief

arguments in support of his assumption of a sixth and seventh

finger ; accordingly, the proximal bone of the pisiform of Ba-
thyergus was considered "as in all probability the carpal, and

^ Flower :
' An Introduction to tbe Osteology of the Mammalia,' 3rd ed.,

p. 309 (1885).
^ " Erlautern wir dies an dem Beispiel der Sesaraa dorsalia. Wenn irgend

Jemand, so batten alsdann die ' Greii'hiinder ' solche nothig, die Affeu iind der

Mensch ; warum flnden wir sie aber statt dessen bei den Caniden, bei denen das

betreffende Gelenk fast immer in Ueberstreckung bleibt ? VVaruin nieht eher

bei den Feliden, die in diesem Gelenk schon viel energischer beugen ?" (Morph.

Arb. i. p. 610, 1892).—Besides, the.se dorsal ossicles of Canid;B are only loosely

connected with the extensor tendons ("iin die Strecksebnen nur locker ange-

heftet") (id. ib p. 604) See also ib. pp. 567-571, 609-612.
3 P. Z. S. 1889, p. 260, pi. XXX. fig. 3.

^ Id. ib.

° L. c; Bardeleben, I. c. p. 260, footnote.
^ K. T. Bardeleben :

'' Hand und Fuss. Referat erstattet auf der 8. Vers. d.

Anat. Ges. in Strassburg'' (Verb. d. Anat. Ges. viii. p. 283, 1894).
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the distal as the metacarpal segment of the postmiuimus." ^ In
his last utterances on the subject', neither the pisiform and cal-

caneus, nor the so-called prsepollex and prsehallux, are considered

as true carpal and tarsal bones, but " they have the same rank and
position as the metacarpal and metatarsal bones."

AVhat for palaeontologists has been scarcely doubtful from the

beginning of the discussion, becomes still clearer by the recent

researches, viz., that the Tetrapoda have always been peuta-

dactyle ^ ; so that we may use " Pentadactylia " as synonymous
with Tetrapoda. The remains of supernumerary rays must be

traced to stages beyond the tetrapodous. Although a linger (toe)

is a ray or part of one, the more general term " ray " (Strahl) is not

synonymous with hnger (toe) ; to use the two terms promiscuously

is e(.|uivalent to delibei'ately confusing the discussion.

Where we meet among Mammals with an especial development

of those supernumerary rays, this condition can always be traced

to their secondary adaptation to special fuuctions, as was long ago

insisted upon by Wiuge and others *.

As to the pisiform, a more or less ossified distal element seems

to be a common occurrence among Eodentia; apart from Bathy-
erc/us and Otenomi/s, I find it in all the species of Mas up to the

present examined (ijcl. fig. 4), including Mus decamanus and Mus
alexandrinus ; it is present too in Brachyuromys i-amiroliitra and
in Arvicanthis niloticus (fig. 5, 2^d-)- In all of these its special

development is apparently due to an adaptaliou to either climbing

or fossorial functions (to the latter in Bathyergus, Ctenomys, Mus
nativitatis), or to both combined.

The so-called os Daubeutonii of the Gibbon, about which more
will be said farther on, is according to an observation by Leboucq,

the most proximal part of the Mammalian pisiform ; from its

position it cannot be considered as an " ulnare antebrachii " (Thile-

nius) ; but seems to be the only part of the pisiform belonging to

the carpus.

1 P. Z. S. 1889, p. 260.
" P. Z. S. 1894, p. 373.-' Hand und Puss,' p. 312.
^ C'f. e. g. Emery, in Semon's ' Forschuugsreise,' ii. p. 399 (1897) :

" Die Zahl
der ecbten Finger und Zehen ist und war imruer auf t'iinf beschrankt."

^ In his " Reterat" (p. 336), vou Bardeleben admits tliat this may be the case

with the "proepollex" of Pedctes, although on a preceding page the same had
been adduced as a convincing argument in favour of his case : "... dritteiia

suchte Eef. nach Saugetiereu, die uioht nur das Eucliment eines Prsspollex,

sondern einen ' wirklichen Finger ' hiitten—im Sinne Gegenhwur's, der dafur
ein Metacarpale und einigc Phalangen verlangt.

" Nacb dem alten, so recbt fiir den Wahlspruch eines Naturforschers geeigneten
Worte :

' Suchet, so werdet ihr finden,' gelang es damals (1889) auch, nicbt
iiur bei Beptiliun, fossilen und lebenden Schildkroten u. a. einen Prtepollex und
Prashallux nachzuweisen, sondern sogar Saw^ei!/ere zu finden, bei denen der Prse-
pollex {Fedetes capensDi), oder der Postminimus {Bathyergus maritimus) aus
2we« Knocbenbesteht . . . .Pedeies besitzt aber nicbt nur zwei Knochen im Pra;-
poUex-skelet, sondern einen wirklichen 'Finger' mit einem breiten, fein-

gestreiften Nagel, mit Falz etc., wie Eef. fiir die drei Londoner Exemplars
festgestelh hat! " {I. c. p. 283).
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Neither is the large cartilage supporting the patagiuin of Sciuro-

pterini an " ulnare antebrachii," as supposed by Thilenius \ from

an erroneous interpretation of the figured skeleton of " Pteromys

volucella."' In the only skeleton of a Flyiug-Squirrel in the Nat.

Hist. Mus. in which this part has been preserved (Pteromys magni-

Jicus), it is chiefly attached to the distal end of the pisiform and,

besides, by a much smaller ramification, to the tuberosity of the

fifth metacarpal. To judge from its position, it is therefore in the

main the homologue of the distal pisiform of Muridse and Ctenomys,

and possibly of the pisiform epiphysis of many other Mammals.
A dependency of the pisiform is likewise the curious snb-

cylindrical structure which in CJirysocJiloris " simulates a third

antebrachial bone,"' and is by Dobsoii '' and others taken for the

ossified tendon of the flexor digitorum profundus. In fact, the

tendons for the four digits take their origin from the distal end

of this bone ; from this it does not, however, necessarily follow

that the bone is an ossified tendon. At the dorsal side of its

distal base it is provided with two facets, the larger ulnad one for

the " ulnar sesamoid," the smaller radiad one for a volar and distal

projection of the lunar. More about this remarkable structure

will be said elsewhere.

III.

In the fore-limb of Ctenomys occurs further an unusually pro-

minent process of the radius, on the volar side of its distal ulnad

end (figs. 1 & 2). In order to come to a clearer understanding,

I looked for younger stages of Ctenomys. None being available,

I resorted to il/ws, in younger specimens of which I find in the

same place, intercalated between the pisiform and the radius, a

distinct ossicle {x, fig. 4), which later on becomes fused with the

radius, thus forming the above-mentioned process. I have since

found the same ossicle, though much smaller, in the fore-limb of

a young individual of the Malagasy Kodeut Brachyuromys rami-

rohitra, as well as in Arvicanthis (cv, fig. 5). In the Eodents in

which the ossicle occurs, no distinct lunar is known ; they are

therefore said to have a scapho-lunar bone, it being supposed

that the lunar is fused with the scaphoideum.

At one time a similar statement was made with regard to

Marsupials, but eventually in several genera a distinct lunar bone,

although sometimes very minute, has been traced. In Phascolarctus

no distinct lunar is known in the adult : however, in his recent

memoir "Beitrage zur Entwicklungsgeschichte und Morphologic

des Hand- und Fuss-skelets der Marsupialier," * Emery has de-

scribed and figured sections of embryonic stages of Phascolarctus

cinereus, iu which appears an element which " on account of its

1 Morpb. Ai-b. V. p. 508 (1896).
- Owen, ' Anatomy of Vertebrates,' ii. p. 384, fig. 247 a (1866).
•' G. E. Dobson, ' Monograpb of tbe Insectivora,' p. 121 (1882).
* Semen's ' Forschungsreisen, II.' v. pp. 372, 373 (1897).
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position corresponds perfectly with one which in other Marsupials

(e.g. Petaurus and Trichosurus) is perfectly distinct and is interpreted

as lunatum (intermedium)." ' In the stages figured on plate 33

(figs. 5 & 6) the element of PTiascolarctus is not entirely independent,

"sondern bereits dem Eadius angewachsen.—In welter ausge-

bildeten Stadien finde ich keine Spur von einem solchen Element

mehr, aber der Radius besitzt an der entsprecbenden Stelle einen

mehr oder weniger deutlichen Vorsprung, den ich als dessen

Homologon betracliten mochte." Now, not only the position of

this element of Phascolcirctus, but also what Emery states about its

subsequent fusion with the radius, correspond so exactly with what

I find in the above-named Rodents, that both appear to be homo-

logous. The so-called scapho-lunar of Gteno7ni/s, Mus, BraAyuromys,

&c. would then at first sight seem to be a greatly enlarged scaphoid,

which has ovei-taken the functions of the kraar, the latter having

become reduced and eventually fused with the radius.

Whenever we find in the carpus or tarsus of a species or whole

group a large bone occupying the same place as two smaller bones

in another, the conclusion nearest at hand is that the single bone

is the result of the fusion of two originally distinct ossicles. But
this inference is by no means always valid. I have elsewhere

undertaken to demonstrate that the hamatum of Mammalia is

not a compound of carpale 4 and carpale 5, but is carpale 4 only

;

for the obvious reason that there is a carpale 5, which however is

generally cut away in the skeletons, being considered as a despicable

sesamoid. In other instances it either vanishes or becomes fused

with the tuberosity of the fifth metacarpal ; it fuses with carpale 4

only in the case of a few Cetacea.

I will here give another remarkable instance of a similar kind.

In the small Rodent group Bathyerginse, the genera Bathyergus

and Georychus (capensis) exhibit in their carpus a distinct ossicle,

which from its position we call centrale ; proximad it articulates

chiefly with the equally distinct lunatum, and distad with the third

and second carpale (magnum and trapezoideum). In the closely

allied Myoscalops there is, occupying the place of the centrale and

the trapezoideum of the former two genera, only one bone, which

runs obliquely from the lunatum to the carpale 1 (trapezium) and,

on its way, articulates also with carpale 3, as does the centrale

of the two fore-named genera, and with the scaphoid and meta-

carpale II., as does the trapezoideum of Bathyergus and Oeorychus.

In the tai-sus of the same genera occurs the following curious parallel.

In Bathyergus and Georychus the navicular is separated from the

second metatarsal by the tarsale 2 (mesocuneiforme); in Myoscalops

the navicular encroaches on the space occupied by the mesocuuei-

foi-me of the former two genera and articulates with the second

metatarsale ; so that the mesocuneiforme seems to be missing in

Myoscalops. The obvious inference from this condition will

of course be that the single bone in the carpus of Myoscalops is a

' L. 0. p. 373.
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centralo-trapezoid, viz., the result of a fusion of these two ossides,

which remain distinct in Bathi/ergus H.nd Gcorijchus ; and that like-

wise ia the tarsus of Myoscalops the single bone is a scapho-meso-

cuneiforme. However, on examining closely the tarsus of

Mi/oscalojis, I discover au almost imperceptible ossicle, comparable

to a minute pin's head, attached to the proximo-tibial angle of the

second metatarsal ; this cannot well be anything else than the greatly

reduced mesocuneiform, whose place and function has devolved on

the enlarged navicular. AVe may further conclude, 2Jer analof/iam,

that the single bone in the carpus of Myoscalops is not a compound
of the ceutrale with the trapezoid, but that the former has usurped

the place of the latter, which has either completely vanished, or

had become so minute that it was removed iii the cleaning of the

carpus.

The same rensonius: cannot however be resorted to in the case

of the supposed lunar of the above-mentioned Muridae, because in

Lepidohmur I have come upon an ossicle {x, fig. 6), occupying

exactly the same position on the palmar side as in the Kodents
;

whereas in Lejndoltnmr an undoubted lunatiun is present besides.

AVe must therefore look elsewhere for the bomologue of the

accessory ossicle of Muridae, Lepidoleniur, and possibly also of the

above-named Marsupials.

Kohlbriigge describes and figures in the carpus of HyJohates

syndavtylus a small bone, situated between the radius and the

ulnare ; "a fibrous ligament connected the ossicle with the radius

and the ossiculum Daubentonii, cartilaginous tissue intervening

between both."" Kohlbriigge calls the ossicle '•ossiculum Cam-
perii," the here following description by^ Camper of a similar

occurrence in the " Mandi'ill " referring apparently to the same

ossicle :
" In the manus of the Mandrill I found on Feb. 9th, 1779,

a fourth supernumerary ossicle in a hgament, \\hich took its

origin from the outside of the triquetrum and was inserted on the

navicular, which latter was fastened to the radius by a small liga-

ment."^ Thilenius identifies this ossiculum Cam peril with the
" intermedium antebrachii " of the human embryo ^, which in one

instance was found in adult man by Pfitzner '. The last-named

author found besides an "intermedium antebrachii" in the left

fore-limb of a Pha.tcoloriiys^ ; the specimen is figured by Thilenius'^

:

it presents itself in the form of " a roundish ossicle, situated

^ J. H. F. Kohlbruprge :
" Versucb einer Anatouiie des Genus Hylubates."

M. Weber, Zool. Ergebu. einer Eeise in Niederljindisch Ost-Indien, i. pp. 338,

339, pi. svii. fig 10 (1890-91).
* ' Naturkundige Verhanr)elingen vau Petrus Camper over den Orang Outang

etc.,' p. 87, footnote (b) (1782).
^ G. Tbilenius :

'" Das Os intermedium antebrachii des Menschen," Morph. Arb.

V. p. S(18Vi5); id., •' Unters. lib. d. morphol. Bedeut. accessor. Elemeute am
menschl. Carpus (und Tarsus)," Morph. Arb. v. p. .iOl (1896).

* W. Pfilzner, in Verb. Anat. Ges. 7. Vers. Gottingen, p. 191 (1893)

("Triquetrum secundarium") ; id., Morph. Arb. iv. p. 505 (1895).
* Verb. Anat, Gcs. 7. Vers. Gottingen, I. c.

^ Morph. Arb. v. pi. i. fig. 12 (1895).
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between the radius and the ukia, and articulating with the former, . .

.

its position was distad from the ligament connecting the radius
and ulna, but proximad from the wrist fissure" (Handgelenkspalte).*
To judge from the figure, this ossicle of the Pliascolomys is situated

slightly more proximad than in the Rodents and in Lepidolemur.
It is not for me to decide whether the ossicle of the Primates,

Eodents, and Phascolomys is really the homologue of the human
so-called intermedium antebrachii, which last in the embryo as well

as in the adult is situated more ulnad, aud—when it does not
disappear by reduction—becomes fused with the proc. styloid, ulnae,

or secondarily imbedded in the meniscus.^ The alternative is, that
the "intermedium antebrachii" of man may be, after all, the same
element of human embryos which Thilenius has called ulnare ante-
brachii'', which corresponds to Pfitzner's pisiforme secuudarium in

the adult \ and is besides the homologue of the " ossiculum Dau-
bentonii" of Hijlohates and Imms\ To judge from Leboucq's '^ and
Koblbriigge's '' figures aud descriptions, the ossiculum Daubentonii
must be assigned to the carpus ratber than to the antebrachium.
It seems to form, as a rule, the proximal portion of the pisiform
of Mammals, except in man **, and I consider it therefore as a
marginal ulnare—the first, proximal, element of the fifth ray.

Mr. C. W. Andrews read a paper on the osteology of one of the
great extinct birds of Patagonia, PhororJiacos infatus. He described
in detail the structure of the skull and skeleton, and compared
them with various recent forms of birds. The evidence as to the
affinity of this type was somev\hat conflicting, but on the whole
pointed to a relationship with the Grruiformes, as had been pre-
viously suggested by the author. It seemed probable that the
aberrant Cariama was the nearest living representative of Fhoro-
rhacos, being related to it somewhat in the same fashion as the
small modern Armadillos are to such great extinct forms as
Glyptodon and PanocJithus.

This paper will be published in full in the Society's 'Trans-
actions,'

1 Morph. Arb. v. p. 10 (1895).
2 Morph. Arb. v. p. 7 (1895).
^ Met with in ten manus of five embryos, and situated palmad and ulnad

from the proe. styl. ulnae, aud proximad from the pisiform. See Morph. Arb.
T. p. 470 (1896).

'

* In five cases a proximal process of the pisiform was found. "Dieser
Fortsatz war (in vier Fallen) proximal, und zugleich eher etwas dorsal als volar,
gerichtet. Seine plane Flache stellt eine continuierhche Fortsetzung der
Gelenkflache des Hauptstiioks dar ; im Uebrigen war der Fortsatz ringsherum
durch eine tiefe Einziehung abgesetzt." Morph. Arb. iv. p. 508 (1895).

5 Kohlbriigge, I. c. pp. 338, 339, pi. xvii. fig. 9 (1890-91).
^ Arch, de Biologie publ. par Van Beneden et van Bambeke, v. p. 83, pi. iy.

fig. 28.
' L.c.
' Leboucq, I. c. p. 83.

Pboc. Zool. Soc—1899, No. XXIX. 29
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The following papers were also read :

—

1. A Systematic Description of Parasitic Copepoda found

on Fishes, with an Enumeration of the known Species.

By P. W. Bassett-Smith, Staff-Surgeon R.N., F.Z.S.,

f'r.m.s.
[Eeceived March 1, 1899.]

(Plate XXVI.)

The number of known Copepoda parasitic upon fishes has been

gradually increasing of late years : and their peculiar mod^s of life,

extraordinary forms, and the remarkable positions in which they

are found have caused them to be an interesting study to those

naturalists who are working in marine zoo]og_v, especially if they

have been in the habit of handling fishes when recently caught.

From a morphological point of view the lower types are the

more interesting, as exemplifying the effect of parasitism on the

females, which lose more and more their ordinary appendages,

becoming nothing better than fixed saccular animals, capable of

imbibing nourishment and producing progeny ; while the male,

though often of very minute size, retains its general crustacean

appearance. These points have repeatedly been investigated by

Carl Vogt, Kurz, Clans, and others.

The hterature on the subject is widely scattered, and many of

the animals have exceedingly long lists of synonyms. It has been

my object in this paper, which I trust will be of use to future

workers, to gather together this material, and to put it into a

workable form, as a basis for further investigation.

The latest attempt to systematize this group was made by

A. Gerstacker in Bronn's ' Class, und Ordn. des Thier-reichs,'

18G6-1879, Crustacea, vol. v., Copepoda, which admirable work I

have followed very closely, excepting in some groups \Ahieh are

mentioned later on. He has very largely based his classification on

the structure of the articulate organs, which appears to be the most

certain and scientific method. As the more lowly organized groups

are reached, viz., those in which the female has lost almost all its

articulate appendaeres, the characters and conformation of the

males become most valuable guides : these being often very minute

or pigmy-Uke. In many cases they are quite unknown, and are

therefore a good field for further work, the discovery of new forms

being very pleasing. There is no doubt that continued research,

especially on the non-edible fish, in different parts of the world,

woidd be rewarded by the discovery of a great number of new
forms, and, what is badly wanted, further specimens to establish

genera, many of which have been recorded by a single observer

only, and not infrequently from one specimen only.

In a large number of cases the descriptions and plates found in

the older works are most indefinite, making the diagnosis of the
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species referred to at the time very doubtful. Those, however, of

Nordmann, Steenstrup & Liitken, Kroyer, and Heller, besides

those in many monographs which have appeared since, are beautiful

records of patient investigation, the latest being by Thomson in

1889, from specimens taken in waters near New Zealand. Some
of the errors that have been made are very remarkable. Gesner
in his ' Historia Animalium, de aquatilibus,' 1658, states that a

parasite, which he calls Asilus marinus, " is found on the Tunny
and Swordfish, and is so small as to be easily overlooked, it being

seldom to be seen except at the rising of the dog-star." He gives

a figure : it is what is now known as BracMella thynni, and was

mentioned by Aristotle, PHny, and Eondeletius. Strom, a long

time ago, mistook the tail for the head of a Caligus, and the

egg-tubes for antennae. De Blainville thouglit tlie eye of a Sprat

was the head of Lernceenicits sprattre ; and more recently M. P.

Van Beneden (as Carl Vogt has pointed out) has described the

LeposphiJe of Hesse as an Isopod.

The frequency with which some of these parasites are protected

from their enemies by being covered with adventitious growths,

especially those which, from their degenerate form, have become
most fixed, is noteworthy. The Lernseas often have the body
(which is soft, and generally of a reddisli colour, from the hsemic

fluid inside, and therefore uot bad food for small fish) covered

with a growth of algse and sertularians, &c., quite masking their

character ; these, in one specimen in the British Museum, are so

long as to resemble the real processes of LtrncKolopliiis, and not

until examined with a lens was their true nature detected. The
body-portion of Sphyrion is often entirely hidden \vith this secon-

dary parasitic growth, and as they themselves are furnished

with hard processes, like bunches of calcareous algse, they become
very inconspicuous when in the water.

The bodies of Lernceenicus are pale yellow, with green external

thread-like ovarian tubes. Most of the small scale-like Oaligidre

found on the extei'ior of the fish are extremely difficult to detect,

the larger members of this family being hidden under the fins or

in the branchial cavities ; but neyer have I seen so great a dispro-

portion in the size of the parasite to the cavity as is sometimes the

case with Isopods.

After a very considerable experience in examining fishes, several

convictions are forced upon me : (1) that almost all fishes are

infested with one or more species of parasite
; (2) that as a rule

these parasites are peculiar to them, though the difficulty of knowing
when they are only varieties or distinct species always dogs one's

steps in making a classification
; (3) also that, as C. Vogt remarks,

they mav be divided into those which are blood-suckers and those

which are mu.-us-eaters. A few specimens have been found free,

taken in tow-nets when searching for Plankton ; one species of

Caligus has been taken on a Nautilus, but the genera commonly
found in Tunicates and other invertebrates are not treated here.

The yonng attached condition of some of the Caligidae has been
29*
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well demonstrated by Hesse ; and the very interesting metamor-
phosis that the Lerncea branchialis goes through before becoming a

fixed inert sac has been beautifully worked out by C. Claus, who
has shown that copulation takes place when the animals are of

very small size, the maturity of the ovules keeping pace with the

increased growth of the female. Tlie young unattached forms of

this species have been taken in the tow-net jjy Mr. I. C. Thompson
on more than one occasion ; the juvenile conditions of other genera

have been taken free, having been described as Baculus and
Hersellia, which are probably the young of PenelJa.

In the family Ergasilidae (p. 441), the genus Thersites Pagenst.

does not appear to me to be distinct from Ergasilus, the only

species of the former having been described from the gills of

Gasterosteus acideatus, from which, too, a species of the latter genus

is taken ; I have therefore united them together.

In the family Caligidse (p. 444), the numbei of described species

of Galigus is very large, and some of them have undoubtedly been

known by many names ; these I have eudea^oured to place in their

proper places. The genus Papulina of Van Beueden has been
relegated to Lepeophilieirus, from which it has no marked differ-

ences ; his genus Oalina has been established, but the specimen
described by him as Caligeria belongs to the old-formed genus
Alebion of Kroyer, The Lepeophilieirus huttoni of Thomson, taken

in New Zealand, a specimen of which he has been good enough to

send me, should be placed with Gloiopotes Stp. & Liitk. Examples
of the same species are present (unnamed) in the British Museum,
taken at Madras. The genus Nogagus has been entirely left out,

as it contains only male forms of other genera. The name Peris-

sojjus has been retained for Dana's Lepidopus, which is already in

use, and Van Benedeu's Chlamys is of more recent origin.

In the family Dichelestiidae (p. 468), the genus Epachthes has

been kept for a single species described by Nordinann, though the

generic differences of this from Lernanthropus are very doubtful.

Two new genera described by me in 1898 {Cyhicola and Pseudo-

clavella) have been added.

The family PhilichthyidiB (p. 477) has been formed to include

all those parasites which are found only in the mucous canals and
sinuses of various fish, and are so constructed as to be able to

move freely in these spaces, the female having neither articulate

limbs nor strong organs of attachment ; the male is, however, of

a distinct and rather high crustacean type. The first form found
was the Philichthys xiphce, Stp. ; it was placed in the last-mentioned

family, though the female resembled much a Chondracanthus.

Hesse was the first to discover the minute forms, which he divided

into two genera, LeposphUe and Colobomntus. Since then Eichiardi

has described eight species of Philichthgs, but they differ so much
from the original that I have made for them a new genus, giving

to it liis name. Hesse, Kichiardi, and Carl Yogt were strongly

of opinion that these peculiar animals were worthy of being formed
into a family of their own, especially as the known males are

much alike and distinct.
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In the family Lernseidse, I have united the two genera Lernce-

enicus and Lernceonema under the older name, following the views

set forth in the able paper by liichiardi in 1876. Five genera of

this family are represented by single spedes.

In the family Chondracanthids (p. 488), the older name of

Sphyrion has been retained for Kroyer's Lesteira. Two species are

given, specimens of both being now in the British Museum—one,

the larger (by far the largest of all these Copepod parasites), is

from 'New Zealand, and is probably of the same species as that

obtained by Guerin off the Cape of Good Hope, having few lobed

processes on the float-like head. The second was taken off

Dungeness ; it is much smaller, with a greater number of lobe-lika

processes, and is described as S. lumin Kr.
The position of the long known Chondracanthus triglce has

been for many years a disputed point. Linnaeus placed it with

the Lernaeas ; Blainville described it as a Lementoma, Milne-

Edwards as a Ohondracanilms, Heller thought it probably a species

of Medesicate, and J. 8teeustrup placed it between Lesteira and
Medcsicate. The animal differs from every other, except Thero-

damus, in having the anterior part of the head with the hook-like

posterior antennte separated by a long neck-like process from the

mouth, which is placed at the juncture of this with the thoracic

portion—a peculiarity pointed out by Milne-Edwards and others,

differing thus from Medesicate and Chondracanthus ; I have there-

fore placed it in a genus of its own

—

Oralien.

In the family LernEeopodidse, as I have pointed out before,

it is impossible to differentiate the genus BrachicUa from Anchorella

by the female alone, the union, complete or otherwise, of the

second pair of maxillipeds not being characteristic, though the

males are quite distinct, and should be always looked for and

recorded. Many of the AnchoreUce are very superficially described,

and are very indefinite. The genus Thysanote has been made to

embrace a number of peculiar forms which have been placed with

Bracliiella.

The genus Cestopoda of Kurz has been added. While in India

I obtained on two occasions specimens of this peculiar genus

from different fishes ; these have not yet been described. I have

provisionally placed here the Naohranchia cygniformis of Hesse,

but it is insufficiently described.

Family I. EEG-ASILID^.

Cephalothorax pyriform or flattened, first segment the largest

;

nearly or wholly provided with limbs. Anterior antenna of

moderate length, 5- or 6-jointed, alike in both sexes. Posterior

antennae with 3 or 4 joints. Second maxillipeds in the form of

hooks, generally 3-jointed. Eifth pair of thoracic limbs one-

branched or sometimes rudimentary. Eye median, with two

lenses. Sex-organs paired. Female with two egg-sacs. Toung
as a free-swimming larva. Male smaller than female and less

freely locomotive.
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G. 1. BoMOLOCHUS Nordm.

Cephalolhorax rounded in front; segments rapidly decreasing in

size. Anterior antennae with enlarged and densely-bristled basal

joints. Mouth-organs placed close behind the antennae. Posterior

anteanoe 2- or ;-5-jointed, not unciform at the end. First four

thoracic limbs bii-amose, triarticulate, setiferous ; fifth pair uni-

ramose, biarticulate. Abdomen 3- or 4-jointed, provided with two
caudal plates. Male small, resembling the female, but with deli-

cately plumose anterior antennse.

(1) BoMOLOCHUS GEACILIS. $ .

Bomolochus gracilis Heller, Keise d. Novara, 1865, p. 157, pi. xiii.

fig. 3.

Host : gills of Zygmna malleus, from Java.

(2) Bomolochus beloxes. 2 .

Bomolochus helones Burmeister, Abhandl. Kais. Leopoldinischen

Akademie, 1835, vol. xvii. p. 300.

„ „ M.-E. Hist. Nat. Crust, vol. iii. 1840, p. 479.

Host : gills of Esox helone [Belone vulgaris] '.

(3) Bomolochus aedeol^. $ .

Bomolochus ardeoUe Kr. Bidrag til Kundskab, 1863, p. 220,

pi. xi. fig. 3.

Host : gills of Belone arcleola. New Orleans.

(4) Bomolochus chatoessi. $ .

Bomolochus chatoessi Kr. Bidrag til Kundskab, 1863, p. 214,
pi. xi. fig. 5.

Host : gills of Chatoessus sp. East Indies.

(5) Bomolochus tbteodoktis. $ .

Bomolochus tetradonis B.-S. Ann. & Mag. N. H. ser. 7, vol. i.

1898, p. 4, pi. i. fig. 2.

Host : gills of Tetrodon oblongus. Bombay.

(6) Bomolochus scombeeesocis. 2 .

Bomolochus scomberesocis Kr. Bidrag til Kundskab, 1863, p. 217,
pi. X. fig. 5.

Host : Scomber esox. Atlantic.

(7) Bomolochus megaceeos, 2 S .

Bomolochus megaceros Heller, Reise d. Novara, 1865, p. 153,
pi. xiii. fig. 3.

„ „ B.-S. Ann. & Mag. N. H. ser. 7, vol. ii.

1898, p. 51,pl. X. fig. 1.

In Coll. Brit. Mus.

Hosts : Stromaieus niger and Caranx djeddaba. East Indies.

1 The names of the fishes printed in italics are those used b\ the authors in

the papers quoted. Synonyms added in square brackets are those adopted bv
Giinther in the British Museum Catalogue of Fishes.
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(8) BOMOLOCHUS TBI0EEO8. $ .

Bomoloclius triceros B.-S. Ann. & Mag. N. H. ser. 7, vol. i.

1898, p. 2, pi. i. fig. 1.

In Coll. Brit. Mus.

Host : gills of Stromateus cinereus. Bombay,

(9) BoMOLOCHirs denticulatus. $ .

Bomolochus denticulatus B.-S. Ann. & Mag. N. H. ser. 7. vol. li.

1898, p. 78, pi. iii. fig. 1.

Hosts : gills of Sphyrcena jello and Hemirhamphus far [H. com-
mersouii]. Ceylon.

(10) BOMOLOCHXTS GLYPHISODOSTTrS. 5 •

Bomolochus glyphisodontis Kr. Bidrag til Kundskab, 1863, p. 223,
pi. xi. fig. 4.

Host : gills of Glyphisoclon saxatilis. Nicaragua.

(11) Bomolochus pabvuius. $ .

Bomolochus parvulus Nordm. Mikrog. Beitrage, 1832, p. 135,

Host : gills of Amphacanthus rivulatus.

(12) Bomolochus oornutus. $ .

Bomoloclius eornutus Claus.

Host : Astrodermus coryphcenoides [Diana semilunata].

(13) Bomolochus solej5. $ .

Bomolochus solea Claus.

Host : Plewonectes solea [Solea vulgaris].

Gr. 2. Eegasilus Nordm.

Cephalothorax elongated, with five distinct segments, first large.

Anterior antennae 6-jointed, setaceous. Posterior antennae tri-

articulate, very long, arm -like ; mouth placed some distance behind

these. First four pairs of thoracic limbs biramose, triarticulate,

setiferous ; fifth pair aborted or uniramose. Abdomen consisting

of three joints, terminating in caudal plates provided with long

bristles.

(1) Eegasilus sieboldi. ,S •

Ergasilus sieboldii Nordm. Mikrog. Beitrage, 1832, p. 15, pi. ii.

fig. 1.

„ „ Kr. Bidrag til Kundskab, 1863, p. 237, ph xiii.

fig. 2.

„ „ M.-E. Hist. Nat. Crust, vol. iii. 1840, p. 478.

„ „ C. Claus, Neue Beitrage, parasit. Copepoda,

1875, pi. xiii. fig. 12.

Hosts : gills of Cyprinus carpio, Esox lucius, Silurus glanis.
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(2) Ebgasilus teisetacetjs. 2 •

E)-gasilus trisetaceus Nordm. Mikrog. Beltriige, 1832, p. 1 6, pi. iii.

fig. 7.

M.-E. Hist. Nat. Crust, vol. iii. 1840, p. 478.

Host : gills of Silurus glanis.

(3) Eesasilus gibbus. c? .

Erc/asilus gibbus Nordm. Mikrog. Beitriige, 1832, p. 16, pi. iii.

fig. 1.

„ M.-E. Hist. Nat. Crust, vol. iii. 1840, p. 478.

Host : gills of Anguilla vulgaris.

(4) Ebgasilus longimanus. S •

Ergasilus longimanus Kr. Bidrag til Kundskab, 1863, p. 231,

pi. xiii. tig. 1.

Host : gills of Mugil sp. Brazil.

(5) Ebgasiiits punduli. 2 •

Ergasilus fiincluli Kr. Bidrag til Kundskab, 1863, p. 228, pi. xi,

fig. 1.

Host : gills of Fundulus limbatus. New Orleans.

(6) Ebgasilus labbacis. $ .

Ergasilus labracis Kr. Bidrag til Kundskab, 1863, p. 229, pi. xi.

fig. 2.

Host : gills of Labrax lineatus. West Indies.

(7) Ergasilus liz^. c? .

Ergasilus Vzce Kr. Bidrag til Kundskab, 1 863, p. 232.

Host : gills of Mugil liza. New Orleans.

(8) Ebgasilus pebegbinus. $ .

Ergasilus peregrimis Heller, Reise d. Novara, 1865, p. 152
pi. xiii. fig. 1.

Host : gills of Perca chuatsi. Shanghai.

(9) Ebgasilus gastebostei. 5 .

Ergasilus gasterostei Kr. Bidrag til Kundskab, 1863, p. 233,
pi. xii. fig. 2.

Thersites „ Pagenst. Archiv f. Natur. 1860, p. 120,
pi. V. fig. 8.

Host : gills of Gasterosteus aculeatus. Norway.

Family II. CALIGID^.

Carapace broad, compressed. Cephalothorax incompletely pro-
vided with limbs, the free thoracic segments frequently overlapped
or hidden by paired dorsal plates. Anterior antennae short, with
two or three joints. Posterior antennae in the form of an articulate
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hooked claw, not extending beyond the carapace. Mouth as a
more or less elongated suctorial beak, formed out of the upper and
lower lip, in which is seen the slender mandible. Maxillipeds free,

both in the form of hooks, the posterior being the most powerful

;

the first four pairs of thoracic limbs mostly biramose, but not in-
frequently the first and fourth unirainose, fifth pair rudimentary.
Eye median, simple, frequently suppressed. Generative organs
paired. External ovaries as two cord-like tubes. Male generally
smaller than female ; both sexes in the young of some genera
attached by a slender frontal filament.

Division i. Caligince.—Terminal joints of most of the thoracic
limbs fringed with plumose hairs.

G-. 1. Heemilius Heller.

Carapace deeply notched in the centre, the two halves folding
togetherlike the valves of a mussel. First and fourth pairs of thoracic
limbs uniramose, second and third biramose. Eourth thoracic
segment small, free, not provided with dorsal plates.

(1) Hebmilius pteiventeis. 2 •

Hermilius pyriventris Heller, Eeise d. Novara, 1865, p. 186,
pi. xviii. fig. 1.

Host : gills of Arius acutus [A, argyropleuron]. Java.

(2) Heemilitjs lokgicoenis. 2 .

Hermilius lonqicornis B.-S. Ann. & Mag. N. H. ser. 7, vol. ii

1898, p. 30, pi. 'iii. fig. 2.

In Coll. Brit. Mus.

Host : Arius acutirostris. Trincomalee.

Q. 2. Paeapetaltjs Stp. & Liitk.

Carapace rounded, scutiform. Frontal border with lunula. First
and fourth pairs of thoracic Hmbs uniramose, second and third bira-
mose. Genital segment of large size, covered over by two dorsal
plates; also with two elongated flattened processes projecting back-
wards from the posterior border and origin of abdominal portion

;

which latter is biarticulate, terminating in two small caudal
plates.

(1) Paeapetalus oeiektalis. 2 •

Parapetalus orientalis Stp. & Liitk. Bidrag til Kundskab, 1861
p. 365, pi, V. fig. 10.

Host : gills of Mene maculata. Indian Ocean.

Gt. 3. Sykestiits Stp. & Liitk.

Carapace rounded, scutiform. Frontal border with lunula. First
and fourth thoracic limbs uniramose ; second and third biramose.
Genital segment large, not covered by dorsal plates, but prolonged
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backwards ou either side by two elongated blunted processes.

Abdomen long, consisting of two joints terminating in two minute

caudal plates.

(1) Sykestius caligiitus. $ .

Synesiius caliginus Stp. & Liitk. Bidrag til Kundskab, 1861,

p. 364, pi. vi. fig. 11.

Host : gills of Stromateus paru Bl. [S. niger]. India.n Ocean.

6. 4. Caligodzs Heller.

Carapace very small, rounded. Frontal border with minute

lunulas. First and fourth thoracic limbs uniramose ; second and
third biramose. Genital segment flask-shape, produced forwards

as a long neck, posteriorly elongated into two divergent leaf-like

processes. Abdomen large, broad, with two minute caudal plates.

(1) Caligodes laciniatus. 5 .

Ckondracanthus ladniatus KUr.
Scicenophilus „ Kr. Bidrag til Kundskab, 1863, p. 153,

pi. rai. tig. 3.

Caligodes „ HeUer, Eeise d. Xovara, 1865, p. 180.

Host : Belone sp. Indian Ocean.

(2) Caligodes caeai^gis. $ .

Caligodes carangis B.-S, Ann, & Mag. N. H. ser. 7, vol, ii. 1898,

p. 364, pi. xi. tig. 4.

In Coll. Brit. Mus.

Host : Caranx ferdau. Aden.

G. 5. C.ALiGus Miiller.

Carapace large, scutiform. Frontal border pro\ided with lunulas.

First and fourtli thoracic limbs uniramose ; second and third bira-

mose. Fourth thoracic segment free, small, without dorsal plates.

Genital segment without plates or processes. Abdomen with two
terminal caudal plates.

Division 1. Abdomen with single joint.

(1) Caiigtjs abbeetiatus. 2 cJ •

Caligus abhreviatus Kr. Bidrag til Kundskab, 1863, p. 61, pi, iii.

fig. 4.

Host : Labrus hergylta [L. maculatus]. Bergen.

(2) Caxigus paetus. $ S •

Caligus parvus B.-S. Ann. & Mag, N. H. ser. 7, vol, i. 1898,

p. 5, pi. ii. fig. 1.

In Coll. Brit. Mus.
Host: gills of Tetrodon ohhngus. Bombay.
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(3) CaI/IGUS beetipedis. 2 .

Caligus hrevipedis B.-S. Ann. & Mag. N. H. ser. 6, vol. xviii. 1896,

p. 11, pi. iii. fig. 1.

Host : gills of Motella iricirrata. Plymouth.

(4) Caligus centeodoxti. 5 <S .

Caligus centrodonti Baird, Brit. Entom. 1850, p. 272, pi. xxxii.

figs. 6-7.

Host : Pagellus eentrodontus. British seas.

(5) Caligus cuetus. 2 c? .

Caligus curtus Miill. Enfcomostraca, 178-5, p. 130, pi. xxi. fig. 1.

„ Kr. Tidsskrift, 1837, vol. i. p. 623, pi. vi. fig. 5.

„ „ Desmarest, Consid. sur les Crust. 1825, p. 340.

„ „ M.-E. Hist. JSTat. Crust, vol. iii. 1840, p. 451.

„ mullen Leach, Encycl. Brit. Suppl. 1816, p. 405,

pi. XX.

„ „ Desmarest, Consid. sur les Crust. 1825, p. 342,
pi. ]. fig. 4.

„ „ M.-E. Hist. Nat. Crust, vol. iii. 1840, p. 450.

„ „ Baird, British Entom. 1850, p. 271, pi. xxxii.

fig. 4.

„ hicuspidatus Nordm. Mikrog. Beitrage, 1832, p. 28.

„ elegans ? V. Bened. Annal. de Scien. Nat. 3 ser. vol. xvi.

1851, p. 91.

„ diaphanus Baird, British Entom. 1840, p. 269, pi. xxxiii.

fig. 1.

„ americanus Dana, Amer. Journ. of Sc. & Art, 1838,
vol. xxxiv. pis. 3, 4, 5.

&c.

In CoU. Brit. Mus.

Hosts : Gadidce, Trigla spp., Mhombus maonmus, Mzigil &c.

(6) Caligus ^glepini. $ S •

Caligus ceglefini Kr. Bidrag til Kundskab, 1863, p. 89, pi. vii.

fig. 3.

Host : Gadus ceglefinus Linn.

(7) Caligus minimus. 5 c? •

Caligus minimus Otto, Nov. Act. Acad. Caes. Leop. 1828, vol. liv.

p. 354, pi. xxii. fig. 7.

„ minutus M.-E. Hist. Nat. Crust, vol. iii. 1840, p. 450.

„ „ Heller, B«ise d. Novara, 1865, p. 163.

In Coll. Brit. Mus.

Host : gills of Lahrax lupus. Eui'opean seas.

(8) Caligus nanus. 2 c? •

Caligus nanus Kr. Bidrag til Kundskab, 1863, p. 86, pi. ii. fig. 4.

Host :—

?
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(9) CaLIGUS GUBJfARDI. J c? •

Caligus gurnardi Kr. Bidrag til Kundskab, 1863, p. 76, pi. ii.

fig. 3.

Host : Trigla gurnardus. British seas.

(10) Caligus h^emulonis. 2 6

Caligus Jicemulonis Kr. Bidrag til Kundskab, 1863, p. 48, pi. iv.

fig. 3.

Host : Hcemulon elegans. West Indies.

(11) Caligus EAPAx. $ d'.

Caligus rapax M.-E. Hist. Nat. Crust, vol. iii. 1840, p. 453,

pi. xxxviii. fig. 9.

„ „ Baird, Brit. Entom. 1850, p. 270, pi. xxxii.

fig. 2.

„ „ Stp. & Liitk. Bidrag til Kundskab, 1861, p. 359,

pi. ii. fig. 4.

„ „ Kr. Bidrag til Kundskab, 1863, p. 71.

„ B.-S. Journ. M. B. Assn. Plymouth, 1896.

p. 156.

„ elongatus Nordm. Mikrog. Beitriige, 1832, p. 24.

„ leptocJiilus Leuckart, in Erey und Leuckart, Beitrag,

p. 165.

In Coll. Brit. Mus.

Hosts : Gadidce, Trigla, Pleuronectes, Zeus faber, Salmo.

(12) Caligus lacustris. 2 .

Caligus lacustris Stp. & Liitk. Bidrag til Kundskab, 1861 , p. 355,

pi. i. fig. 2.

Hosts: Leuciscus rutilus, Esooa lucius, Perca fliwiatilis.

(13) Caligus balist^. 2 <S •

Caligus halistce Stp. & Liitk. Bidrag til Kundskab, 1861, p. 356,

pi. i. fig. 1.

Host : Balistes sp. West Indies.

(14) Caligus kroeteei. 2 •

Caligus Tcroyeri M.-E. Hist. Nat. Crust, vol. iii. 1840, p. 452.

Stp. & Lutk. Bidrag til Kundskab, 1861, p. 357.

In Coll. Brit. Mus.

Host : Diodon sp.

(15) Caligus tbnax. 2 6

Caligus tenax Heller, Eeise d. Novara, 1865, p. 172, pi. xv.

fig. 3.

„ „ B.-S. Ann. & Mag. N. H. ser. 7, vol. ii. 1898,

p. 393, pi. xi. fig. 3.

In Coll. Brit. Mus.

Hosts : Lobotes erafe, Java, and Caranx spp., Indian Ocean.
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(16) Caligtts cakakgis. 5 cS .

Caligus carangis Kr. Bidrag til Kundskab, 1863, p. 69, pi. v.

fig. 2.

„ „ B.-S. Ann. & Mag. N. H. ser. 7, vol. ii. 1898,

p. 364.

In Coll. Brit. Mus.

Host : Caranx sp. East Indies.

(17) Caligxjs teachx^oti. 2 .

Caligus tracJiynoti Heller, B,eise der Fregatte Novara, 1865,

p. 169, pi. XV. fig. 1.

Host : gills of Trachynotus sp. Brazil.

(18) Caligus chilodacttli. 2 S •

Caligus chihclacti/li Kr. Bidrag til Kundskab, 1863, p. 52, p. iv.

fig. 5.

Host : Chiloclactylus sp. Valparaiso.

(19) Caligus lumpi. c? •

Caligus lumpi Kr. Bidrag til Kundskab, 1863, p. 73, pi. ii.

fig. 2.

Host : Cyclopterus lumpus. Europe.

(20) Caligus teachtpteei. 5 .

Caligus tvachypteri,lLv. Bidrag til Kundskab, 1863, p. 57, pi. iii.

fig. 1.

Host : Trachypterus sp. Mediterranean.

(21) Caligus STEOMATEi. 2 S.

Caligus stromatei Kr. Bidrag til Kundskab, 1863, p. 43, pi. iv.

fig. 1.

Host : Stromateus sp. East Indies.

(22) Caligus alalong^. cj

.

Caligus alalonga Kr. Bidrag til Kundskab, 1863, p. 55, pi. iv.

fig. 6.

Host : gills of Thynnus alalonga Cuv.

(23) Caligus phipsoni. 2d.
Caligus phipsoni B.-S. Ann. & Mag. N. H., ser. 7, vol. i. 1898,

p. 7, pi. iii. fig. 3.

In CoU. Brit. Mus.

Host : Cybium guttatum. Bombay.

(24) Caligus belones. 2 •

Caligus behnes Kr. Bidrag til Kundskab, 1863, p. 81, pi. vii.

fig. 1.

Host : Raja batis ?
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(25) CaLIGUS M\niEAYANUS. cf .

' Caligus murrayanusT. Scott, Tr. Linn. Soc, Zool. vol. vi. 1895,

p. 129, pi. xiv. fig. 20.

Host :— ? Grulf of Guinea.

(26) Caligus dtjbius. ? .

Caligus dubius T. Scott, Tr. Linn. Soc, Zool. vol. vi. 1895, p. 130,

pi. xiv. fig. 22.

Host :— ? Grulf of Guinea.

(27) Caligds platytarsi. $ .

Caligus platytarsis B.-S. Ann. & Mag. N. H. ser. 7, vol. ii. 1898,

p. 83, pi. iv. fig. 2.

In Coll. Brit. Mus.

Host : gills of Mugil sp. Muscat.

(28) Caligus isontx. $ .

Caligus isonyx Stp. & Liitk. Bidrag til Kundskab, 1861, p. 358,

pi. iii. fig. 5.

Host : gills of Sphyrcena baracuda [S. picuda]. West Indies.

(29) Caligus dakeei. $ .

Caligus daleri V. Ben. Bull. Acad. Eoy. Belg. vol. xxiii. 1892,

p. 243, pi. i. fig. 1.

Host :— ?

(30) Caligus scombeki. $ .

Caligus scomberi B.-S. Ann. & Mag. N. H. vol. xviii. 1896, p. 1 1,

pi. iii. fig. 2.

In Coll. Brit. Mus.
Host : gills of Scomber scomber. Plymouth.

(31) Caligus monacakthi. $ .

Caligus monacanthi Kr. Bidrag til Kundskab, 1863, p. 59, pi. iii.

fig. 2.

Host : Monacanih-us sp. West Indies.

(32) Caligus hiesutus. 5 S •

Caligus hirsutus B.-S. Ann. & Mag. N. H. ser. 7, vol. i. 1898,

p. 6, pi. iii. fig. 1.

In Coll. Brit. Mus.
Host : gills o£ Polynemus tetradactylus. Bombay.

Division 2. Abdomen articulate, 2-jointed.

(33) Caligus vexatoe. $ .

Caligus vexator Heller, Eeise d. Novara, 1865, p. 165, pi. xiv.

fig. 2.

Host : gills of Dentex vulgaris. Mediterranean.
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(34) Caltgtts ihtestats"s. $ d*

.

Caligus infestans Heller, Reise d. Novara, 1865, p. 167, pi. xiv,

figs. 3, 4.

B.-S. Aan. & Mag. N. H. ser. 7, vol. ii. 1898,

p. 360.

Hosts : gills of Scomber sp., and Oi/bium commersoni. Indian

Ocean.

(35) Caligus choeinemi. 2 .

Caligus chorinemi Kllr. Mus. Caes. Wien. (vide Heller).

„ Kr. Bidrag til Kundskab, 1863, p. 67, pi. v.

fig.l.

„ „ Heller,Eeise derFregatteNovara,1865,p.l74,
pi. XV. fig. 4.

Host : gills of Chorinemus sallens. Brazil.

(36) Caligus fallax. 2 •

Caligus fallax Kr. Bidrag til Kundskab, 1863, p. 92, pi. xvii.

fig. 3.

Host:— ?

(37) Caligus coKYPHiENYE. $ s ,

Caligus coryphcence Stp. & Liitk. Bidrag til Kundskab, 1861,

p. 3ti0, pi. iv. fig. 7.

„ bengoensis Scott, Entomostr. G. of Guinea, Trans. Linn.
Soc, Zool. vi. 1895, p. 130, pi. xiv. fig. 19.

„ thytmi? Dana, Expl. Exp. U.S., Crust, ii. 1854.
scutatus? M.-E. Hist. Nat. Crust, vol. iii. 1840, p. 453.

Host : Ooryphcena sp. East Indies.

(38) Caligus lORPEDiiiris.

Caligus torpedinis Heller, Eeise d. J^fovara, 1865, p. 176,

pi. XV. fig. 6.

Host : gills of Torpedo sp. Indian Ocean.

(39) Caligus eobustus. $ 6 .

Caligus robustus B.-S. Ann. & Mag. N. H. ser. 7, vol. ii. 1898,

p. 361, pi. xi. fig. 1.

In Coll. Brit. Mus.
Host : gills of Caranx spp. Indian Ocean.

(40) Caligus cossacki. 2 c? •

Caligus cossacHi B.-S. Ann. & Mag. N. H. ser. 7, vol. ii. 1898,
p. 85, pi. iv. fig. 3.

„ constrictus ? (S , Heller, Eeise d. Novara, 1865, p. 175,
pi. XV. fig. 5.

In Coll. Brit. Mus.
Host : gills of Chrysophrys sarba and Stromateus. Indian

Ocean.
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(41) CaLIGCS LONGIPES. $ c? •

CaU(/us loufjiperlis B.-S. Ann. & Mag. N. H. ser. 7, vol. ii. 1898,

p. 359, pi. X. 'fig. 2.

Host : gills of Caranx melampygus. Aden.

(42) Caligus ctbii. $ .

Caligus cybii B.-S. Ann. & Mag. N. H. ser. 7, vol. i. 1898,

p. 6, pi. ii. fig. 3.

In Coll. Brit. Mus.
Host : Cyhium lineolatum, Bombay.

(43) Caligus diaphantjs. $ .

Caligus cUaphanus Nordm. Mikrog. Beitrage, ii. 1832, p. 26.

„ „ Kroyer, Bidrag til Kundskab, 1863, p. 79,

pi. vii. fig. 5.

„ „ B.-S. Journ. M. B. Assn. Plymouth, 1896.

Tn Coll. Brit. Mus.
Not Baird, not M.-E.
Host : gills of Trigla spp. British seas.

(44) Caligus arii. $ .

Caligus arii B.-S. Ann. & Mag. N. H. ser. 7, vol. ii. 1898, p. 82,

pi. iv. fig. 1.

In Coll. Brit. Mus.
Host : gills of Arius acutirostris. Trincomalee.

(45) Caligus ieritans. 5 d .

Caligus irritans Heller, Eeise d. Novara, 1865, p. 177, pi. xv.

fig. 7.

'

In Coll. Brit. Mus.
Hosts : gills of Serranus, Brazil (Heller) ; Caranx, East Indies

(B.-S.).

(46) Caligus pelamtdis. $ .

Caligus pelamydis Kr. Bidrag til Kundskab, 1863, p. 50, pi. iv.

fig. 4.

Host : gills of Pelamys sarda.

(47) Caligus peoductus. 5 .

Caligus productus Dana, Expl. Exp. U.S., Crust, ii, 1854, pi. xc.

fig. 4.

„ „ ? Kr. Bidrag til Kundskab, 1863, p. 64, pi. iii.

fig. 4.

„ „ Stp. & Liitk. Bidrag til Kundskab, 1868,

p. 357, pi. iii. fig. 6.

Not Muller.

Hosts : Coryphxna and Balistes. West Indies.
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(48) Caligtjs teichiuri.
( S Kr., 5 B.-S.)

(S . Caligus trichiuri Kr. Bidrag til Kundskab, 1863, p. 46, pi. iv.

fig. 2.

Host : TricJiiurus Jiaumela. East Indies.

2 (?). Caligus longicaudus B.-S. Ann. & Mag. N. H. ser. 7,

vol. i. 1898, p. 8, pi. iv. fig. 1.

In Coll. Brit. Mus.
Hosts : TricJiiurus Jiaumela and Chirocentrus dorah. Bombay.

Division 3. Abdomen with 3 joints.

(49) Caligus angustatus. $ .

Caligus angustatus Kj-. Bidrag til Kundskab, 1863, p. 84, pi. vii.

fig. 2.

Sub-Gr. Sci^NOPHiLUS Van Beneden.

Cephalothorax proportionally very small, rounded. Grenital

segment elongated. Abdomen having a total length equal to the
remainder. Second maxillipeds very large, massive ; other limbs as

in Caligus.

(1) SCI^NOPHILUS TENUIS. $ .

Seicenophilus tenuis V. Ben. Bull. Acad. Roy. Belg. xix. 1852,

pt. 3, p. 464.

„ „ V. Ben. Eecherch. sur les Crust. Belg. 1861,

p. 148, fig. xxi.

„ B.-S. Journ. M. B. Assn. Plymouth, 1896,

p. 156.

In Coll. Brit. Mus.
Host : gills of Scicena aquila. Europe.

(2) SciiENOPHILUS BENEDENI. $ .

Scicenophilus benedeni'B.S. Ann. &, Mag. N.H. ser. 7, vol. i. 1898,

p. 9, pi. iv. fig. 3.

Host : gills of Scicena diacanthus. Bombay.

Gr. 6. Lepeophtheirus Nordm.

Carapace large, rounded, scutiform. Erontal border vi^ithout

lunulse. Fourth thoracic segment small, simple. Genital segment
without plates or lobes. Abdomen projecting, terminating in two
caudal plates. Thoracic limbs as in Caligus.

Division 1. Abdomen consisting of a single joint.

(1) LePEOPHTHEIEUS BEACHyURUS. 2 .

Lepeophtheirus hrachyurus Heller, Eeise d. Novara, 1865, p. 185,
pi. xvi. fig. 4.

Host : gills of Tetrodon ealamaria [T. stellatus]. Java.

Peoc. Zool, Soc—1899, No. XXX. 30
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(2) Lepeophtheietjs cosstphi. $ .

Lepeophtkeirus cossyplii Kr. Bidrag til Kvmdskab, 1863, p. 115,

pi. vii. tig. 6.

Host : gills of Oossyplms bodjanus [C. rufus].

(3) Lepeophtheibus eotundiventeis. $ cJ •

Lepeophtheii-us rotundiventris B.-S. Ann. & Mag. N. H. ser. 7,

vol. ii. 1898, p. 86, pi. v. fig. 1.

Hosts : gills of Lutjanus sp. and Serranus sp. Indian Ocean.

(4) Lepeophtheieus suhmi. $ .

Lepeophtkeirus suhmi Brady, Challenger, yiii. p. 132, pi. iv.

fig. 2.

Host : Scams sp. St. Vincent, Cape Verde Is.

(5) Lepeophtheieus pectobalis. 2 d •

Lei-nea jjedoralis Miill. Zool. Dan. 1776, p. 41, pi. sxxiii. fig. 7.

Caligus pedoralis Kr. Tidsskrift, ii. 1838, p. 8, pi. vi. fig. 4.

„ M.-E. Hist. Nat. Crust, vol. iii. 1840, p. 454.

„ „ Thompson, Ann. & Mag. N. H. ser. 1, vol. xx.

1847, p. 247.

Lepeophtheirus pectorcdis jSTordm.Mikrog. Beitrage,ii. 1832,p.30,

Baird, Brit. Entom. 1850, p. 275,

pi. xxxii, fig. 10

„ „ B.-S. Jour. M. B. Assn. Plymouth, 1896,

p. 158.

In Coll. Brit. Mus.
Hosts : gills of Pleuroneciidce and Scomber scomber. Europe.

(6) Lepeophtheieus noedmanni. $ d .

Lepeophtheinis nordmannii M.-E. Hist. Nat. Crust, iii. 1840,

p. 455.

„ „ Heller, E«ise d. Novara, 1865,

p. 180, pi. xvi. fig. 1.

Calig^is nordmannii Atlas, Eegne An. de Cuv., edit. Crochart,

pi. Ixxvii. fig. 1.

„ „ Thompson, Ann. & Mag. N. H. ser. 1,

vol. XX. 1847, p. 248.

Host : Orthagoriscus mala.

(7) Lepeophtheieus hippoglossi. $ c? •

Caligus hippoglossi Kr. Bidrag til Kundskab, 1863, p. 131,

pi. vi. fig. 5.

„ „ M.-E. Hist. Nat. Crust, iii. 1840, p. 456.

Lepeophtheirus hippoglossi Baird, Brit. Entom. 1850, p. 276,

pi. xxxii. fig. 12.

Binoculus piscirms^ Fabr. fauna Groenlandica, 1780, p. 239.

In Coll. Brit. Mus.
Host : bippoglossus maximus [H. vulgaris]. North Sea, &c.
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(8) Lepeophtheirus oenatus. 5 .

Caligus ornatus M.-E. Hist. Nat. Crust, vol. iii. 1840, p. 455.

„ „ Nordm. Coll. du Mus. da jard. du Roi (vide

Milne-Edwards).

Host :—? Valparaiso.

(9) Lepeophtheieus thompsoni. c? ? •

Lepeophtheirus thompsoni Baird, Brit. Entom. 1850, p. 278,
pi. XXX. fig. 2.

„ gracilis, V. Ben. Ann. de Scien. Nat. vol. xvi.

1851, p. 90, pi. ii.

In Coll. Brit. Mus.
Host : gills of Rhombus maximus. British seas.

(10) Lepeophtheieus steomi. $ s .

Lepeophtheirus stromii Baird, Ti-ans. Berwick. Nat. Club, 1847.

„ „ Baird, Brit. Entom. 1850, p. 174, pi. xxxii.

fig. 8.

B.-S. Jour. M. B. Assn. 1896, p. 157.

Laxe lusis Strom, Kjobenh. iSelsk. Skrift. x. p. 23, pi. vii. fig. 1.

Oaligus vesper'} M.-E. Hist. Nat. Crust, iii. 1840, p. 456.

„ salmonis Kr. Bidrag til Kundskab, 1863, p. 137, pi. xvii.

fig.l.

„ „ Stp.&Liitk.Bidrag til Kundskab, 1861, p. 355.

In Coll. Brit. Mus.
Host : Salmo spp.

(11) Lepeophtheieus poliachii. $ d .

Lepeophtheirus poUachius B.-S. Ann. & Mag. N. H. ser. 6,

vol. xviii. 1896, p. 12, fig. 1.

In Coll. Brit. Mus.
Hosts : Gadiis poTlachius and Molva vulgaris. Plymouth.

(12) Lepeophtheieus stueionis. $ .

Lepeophtheirus sturionis Kr. Tidskrift, i. 1837, pi. vi. fig. 6.

M .-E. Hist. Nat. Crust, iii. 1840, p. 457.

„ „ Stp. & Liitk. Bidrag til Kund. 1861,

p. 355.

In Coll. Brit. Mus.
Host : Acipenser sturio.

(13) Lepeophtheieus fioeesi. $ .

Pupulina jiores Y. Beneden, Bull. Acad. Roy. Belg. vol. xxiv.

1892, p. 254, pi. iii.

Host : Ceratopterus sp. Azores.

(14) Lepeophtheieus eeichsoni. $ c?

.

Lepeophtheirus erichsoni Thomson. Trans. N. Z. Inst. vol. xxiii.

1890, p. 227, pi. xxiii.

Host : Lalris ciliaris. New Zealand.

30*
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Division 2. Abdomen with two articulations.

(15) Lepeophtheieus inteecueeens. $ 6 .

Lejjeophtheirtcs intercurrens Kr. Bidrag til Kundskab, 1863,

p. 126, pi. V. fig. 4.

Host :—?

(16) Lepeophtheieus ceabro. $ 6 .

Lepeoplitheirus crabro Kr. Bidrag til Kundskab, 1863, p. 129,

pi. vi. fig. 3.

Host :—? North Sea.

(17) Lepeophtheieus EOBUSTUS. ?.

Lepeophtlieirus rohmtus Kr. Bidrag til Kundskab, 1863, p. 135,

pi. vi. fig. 6.

Host : gills of Raja sp. Greenland.

(18) Lepeophtheieus quadeatus. 2 .

Lepeophtheirus quadratus Kr. Bidrag til Kundskab, 1863, p. 113,

pi. vii. tig. 7.

Host : Bagrus sp. China.

(19) Lepeophtheieus monacakthus. ? .

LepeojjMlieirus monacanthus Heller, Reise d. Fregatte Novara,

1865, p. 183, pi. xvi. fig. 3.

Host : gills of Pimelodus sp. Brazil.

(20) Lepeophtheieus GEOHiLVNxi. J .

Lepeophtheirus grohmanni'K.Y. Bidrag til Kundskab, 1863, p. 108,

pi. V. fig. 3.

Host : Pleuronectes \_Arnoglossus'] grohmanni. Mediterranean.

(21) Lepeophtheieus beanchialis. $ S .

Caligus branchialis Malm. MSS.
Stp. & Liitk. Bidrag til Kundskab, 1861,

p. 362, pi. ii. fig. 3.

Lepeophtheirus rhombi Kr. Bidrag til Kundskab, 1863, p. 118,

pi. V. fig. 5.

Host : giUs of Rhombus maximus.

(22) Lepeophtheieus obscueus. S ? .

Lepeophtheirus obseurus Baird, Brit. Entom. 1850, p. 277, pi. ixxii.

fig. 11.

„ „ ? B.-S. Jour. M. B. Assn. Plymouth, 1896,

p. 157.

(Caligus) „ B.-S. Ann. & Mag. N. H. ser. 6, vol. xviii.

1896, pi. iv. fig. 2.

Li Coll. Brit. Mus.
Host : Rhombus Icevis. Plymouth.
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(23) Lepeophtheiects gibbus. $ .

Lepeophtheirus gibbus Kr. Bidrag til Kundskab, 1863, p, 121,
pi. xvii. fig. 2.

Host : Pleuronectes rhombus [Rhombus IgevisJ.

(24) Lepeophtheieus longipalpus. 2 .

Lepeophtheirus longipalpus B.-S. Ann. & Mag, N. H. ser. 7,
vol. ii. 1898, p. 88, pi. v. fig. 2.

Host : Arius aeutirostris. Trincomalee.

(25) Lepeophtheieus geacilescens. 2 .

Lepeophtheh'us gracilescens Kr. Bidrag til Kundskab, 1863, p. 124,
pi. V. fig. 2.

Host : Rhombus vulgaris [B/hombus Isevis].

(26) Lepeophtheieus bagei. 2 cJ .

Lepeophtheirm bagri Dana, Proc. Arner. Acad. Arts & Sc. ii. 1848,
p. 57.

Host : Bagrus sp. Bio de Janeiro.

G-. 7. Anueetbs Heller.

Carapace rounded as in last genus. First and fourth thoracic
hmbs uniramose, second and third biramose, rudiments of fifth

pair well represented. Q-enital segment rounded, cut away pos-
teriorly. Abdomen hidden or with caudal plates only slightly

projecting.

(1) Anueetes heckeli. 2 •

Caligus hecJcelii KUr.
Lepeophtheirus heckelii Kr. Bidrag til Kundskab, 1863, p. 110,

pi. vii. fig. 4.

Anuretes heckelii Heller, Eeise d. Novara, 1865, p. 186.

Host : gills of Ephippus gigns. Brazil.

(2) Ahtjeetes peeplexus. 2 •

Anuretes perpilexus B.-S. Ann. & Mag. N. H. 1898, ser. 7, vol. ii.

p. 89, pi. V. fig. 3.

In Coll. Brit. Mus.
Host : gills of Lutjanus sp. Ceylon.

Gr. 8. Calina Van Beneden.

Carapace large, oval, scutiform. Frontal plates well marked,

no lunulas. Fourth thoracic segment free, without dorsal plates.

Genital segment rounded, with two horny dentate processes

directed backwards as in Pandarus. Abdomen indistinctly bi-

articulate. First three pairs of thoracic limbs biramose, fourth

imiramose, both branches of the first with two joints, those of the

second and third with three.
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(1) Caxina beachyuea. ? .

Callna hrachyura V. Ben. Bull. Acad. Eoy. Belg. vol. iiiv. 1892,

p. 249, pi. ii.

Host : skin of Ceratoptenis sp. Azores.

Gr. 9. Gloiopotes Stp. & Liitk.

Carapace large, oval, scutiform. No lunulas on the frontal

border. Fourth thoracic segment with two dorsal plates partly

covering the genital segnient, the latter being produced backwards

by two elongated curved processes having a styliform appendage

projecting from the outer border, serrated at the edge. Abdomen
long. Caudal plates lanciform. First and fourth thoracic limbs

single-branched, second and third double.

(1) Gloiopotes HYGOMiAJsrs. 2 .

Gloiopotes hygomianus Stp. & Liitk. Bidrag til Kundskab, 1861,

p. 363, pi. v. fig. 9.

Host :—? Atlantic.

(2) Gloiopotes huttoni. $ S •

Lepeoplitheirus Juittoni Thomson, Trans. N. Z. Inst. 1889,

vol. xxii. p. 354, pi xxviii. fig. 10, a-c ; xxix.

In Coll. Brit. Mus.
Hosts : HistiopJwi-us hersclielii. New Zealand, and H. sp.,

Madras.

G. 10. LuETKENiA Claus. {Cea-opsina Heller.)

Carapace short, obcordate. No frontal plates. Anterior antennae

biarticulate. Fourth thoracic ring covered by small dorsal plates.

Genital segment prolonged backwards as lobes. Abdomen short,

not articulate, terminating with two small caudal plates. First

pair of thoracic limbs uniramose, second and third biramose, bi-

articulate, fourth biramose, each branch with a single joint; setae

minute.

(1) LUETKEKIA ASTEODERMI. $ .

Luilcenia astrodenni Claus.

Host : Astrodermus sp. [Diana sp.]. Mediterranean.

(2) Lfetkes^ia glabra. $ <S .

Ceo'opsina glabra Heller, Eeise d. Novara, 1865, p. 209, pi. xix.

fig. 1.

In Coll. Brit. Mus.
Host :—? Mediterranean.

G. 11. Nessipus Heller.

Carapace broad. First two free rings of the thorax distinctly
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articulate and lobed laterally. Frontal plates conspicuous. An-
terior antennae biarticulate. Posterior antennae unciform, with a

spur on base of the terminal joints. Rostrum elongated
;
palp ar-

ticulated ; second maxilliped with short toothed end-claw. Fourth
thoracic ring without dorsal plates. Grenital segment elongated.

Abdomen short. Caudal plates small, with plumose setae. All

the thoracic limbs biramose, first three biarticulate, fourth uni-

articulate.

(1) ]S"bssiptjs oeibntalis.

Nessipus orkntalis Heller, Eeise d. Xovara, 1865, p. 194, pi. xviii,

fig. 2.

Host : gills of Prionodon menisorrah. Java.

(2) NeSSIPUS CETPTtTETJS.

Nessipus crypturus Heller, Reise d. Novara, 1865, p. 196, pi. xviii.

fig. 4.

Host : gills of Zygcena malleus. Java.

NoGAGUs Leach.

Only male forms of this genus have been described, which have
been divided into two groups by Steenstrup and Liitken, and by
Gerstacker—(1) Those in which the fourth pair of thoracic limbs
are biramose and biarticulate, like the first three pairs, and also

having the abdomen with two joints. (2) Those in which the fourth
pair are biramose, but with only a single joint, the first three being
biramose and biarticulate ; abdomen of a single joint. The first

are in many cases proved to be the male forms of various species

of Pandarus ; the second are most probably the males of species of

Nessipus, Deinoleus, Ecthrogaleus, and Dinematura. I have here
enumerated the species which have so far been described, bub as a
distinct genus Nogagus should not appear.

When taking these parasites from Sharks, among specimens of
Pandarus, some of the male forms are almost invariably found. As
has been pointed out by Thomson, the amount of pigment in them
varies very considerably, from almost black to light yellow ; but
no observations have been made as to whether the lighter foi'ms

are mostly found on the white undersurface of the fish, and the
dark forms above, a point which would be interesting to elucidate.

The Nogagus angustatus represented by Van Beneden ^ with a
male attached would appear to be a species of Dysgamus, though
the characters of the thoracic limbs are incompletely described, and
poorly shown in the plates.

Division I.

Nogagus latreillii Leach, Diet, des Sci. Nat. vol. xiv. p. 536 (1819).

„ grandis Stp. & Liitk. Bidrag til Kundskab, 1861, p. 338,
pi. I. fig. 1.

1 Bull. Acad. Roy. Belg. vol. xxiv. 1892, p. 245, pi. i.
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Nogagus erraiis ? Kr. Bidrag til Kundskab, 1863, p. 175, pi. x.

fig. 3.

„ braccatus Heller, Eeise d. Novara, 1865, p. 177, pi. xx.

fig. 3.

„ angustulus Grerst. Arch. f. Natiirg. xx. pt. 1, 1854,

p. 192.

„ validus Dana, Proc. Amer. Acad. Arts & Sc. ii. 1852,

p. 58.

Divisioif II.

Nogagus elongatus Heller, Eeise d. Novara, 1865, p. 206, pi. xx.

fig. 5.

„ ccelehs Heller, op. cit. p. 208, pi. xx. fig. 4.

„ borealis Stp. & Liitk. Bidrag til Kundskab, 1861,

p.387, pi. xi. fig. 21.

„ tenax Stp. & Liitk. op. cit. 1861, p. 388, pi. x. fig. 20.

„ hrevicaudatus M.-E. Hist. Nat. Crust, iii. 1840, p. 460.

„ gracilis Burm. Acta Acad. Caes.-Leop. vol. xvii.

p. 284, pi. xxiii. fig. 1.

„ lunatus Stp. & Liitk. op. cit. 1861, p. 389, pi. ix. fig. 7.

Q-. 12. Demoleus Heller.

Carapace rounded. Frontal plates distinct. Anterior anteunse

two-jointed. The first free thoracic joints lobed laterally, second

without lobes, third prolonged backwards by two dorsal plates.

Genital segment elongated. Abdomen small. Caudal plates very

distinct. All four pairs of thoracic limbs biramose and bi-

articulate.

(1) Demoleus paradoxus. $ d .

Caligus paradoxus Otto, Acta Acad. Cses. Leop. 1828, vol. xiv.

p. 352, pi. xxii. fig. 5.

„ Nordm. Mikrog. Beitnige, 1832, p. 32.

„ Gerst. Arch, zur Naturg. 1853, xix. i. pi. iv.

fig. 1.

„ productus'i Miiller, Entomostraca, 1785.

Nogagus grandis ? d , vide Heller, op. cit. p. 202.

Host :
" Dog-fish." Mediterranean.

G. 13. Dtsgamus Stp. & Liitk.

Carapace large, rounded. Frontal lobes distinct. Anterior an-

tenntebiarticulate. Rostrum long; palp articulate. Fourth thoracic

joint free, Mithoiit dorsal plates. Genital segment obcordate.

Abdomen biarticulate, with small caudal plates. All four thoracic

limbs biramose and biarticulate. This genus was made by Steen-

strup from a male only ; but in the Coll. Brit. Mus. there are a

large number of specimens, some with external ovaries attached,

which I have examined and have no doubt of their identity : there-

fore the genus is allowed to stand.
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(1) Dtsgamus ATLANTIOUS, $ J .

Bysgamus atlanticus Stp. & Liitk. Bidrag til Kundskab, 1861,

p. 368, pi. iv. fig. 8.

In Coll. Brit. Mus.

Host :
" Shark." Atlantic and Indian Oceans.

G. 14. EuKYPHOEUs Nordm.

Carapace small, rounded. Frontal plates distinct. Fourth tho-

racic segment with two small dorsal plates. Genital segment large,

oval, with two minute posterior lobes. Abdomen biarticulate, very

elongated, spreading widely outwards and backwards as lamellar

appendages. Caudal plates small. First pair of thoracic limbs

biramose, biarticulate ; second and third biramose, triarticulate

;

fourth biramose, the outer with three, the inner with two joints.

(1) EUETPHOBUS NORDMANNI. $ .

Euryphorus nordmannii M.-E. Hist. Nat. Crust, iii. 1840, p. 462,

pi. xxxix. fig. 1.

Host :— ? Waters of Asia.

(2) EURXPHOBXTS NXMPHA. $ J .

Ewryphorus nympha Stp. & Liitk. Bidrag til Kundskab, 1861,

p. 366, pi. vi. fig. 12.

„ coryphcence S Kr. Bidrag til Kundskab, 1863, p. 161,

pi. X. fig. 4.

Host: Lampugus punctulatv^ [CoYy^\\sdnsi punctulata] and Cory-

pJicena hippurus. Atlantic.

G. 15. Tebbiits Kr.

Carapace oval, large. Frontal plates distinct. Anterior antennae

biarticulate. Third and fourth thoracic segments free, without

dorsal plates. Genital segment short and broad. Abdomen long,

simple. Thox'acic limbs all with two branches, those of the first

witi] two joints each, those of the second, third, and fourth

triarticulate.

(1) Tbebitjs cattdatus. 2 •

Trehius caudatus Kr. Tidsskrift, ii. 1838, p. 30, pi. i. fig. 4.

„ M.-E. Hist. Nat. Crust, iii. 1840, p. 458.

„ Thompson, Ann. & Mag. N. H. xx. p. 248
(1847).

„ „ Baird, Brit. Entom. 1850, p. 280, pi. xxxiii.

fig. 3.

„ splnifrons ? M.-E. Hist. Nat. Crust, iii. 1840, p. 458,
pi. xxxviii. fig. 1,

„ caudatus Kr. Bidrag til Kundskab, 1863, p. 149, pi. x.

fig. 1.

In Coll. Brit. Mus.

Hosts : Raja sp., Galeus vulgaris [G. canis], &e.

55
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(2) Teebius tenuiftjecatus. 5 .

Trebiiis temdfurcatus Rath. Proc. U.S. Nat. Hist. Mus. 1887, x.

p. 559.

Host : Trygon sp. Atlantic.

G. 16. Elyteophoea Gerst.

Carapace rounded. Frontal plates distinct. Anterior antennae

two-jointed. Fourth thoracic segment with two dorsal plates.

Genital segment large, lobed posteriorly. Caudal plates large. All

four pairs of tboracic limbs biramose, the branches of the first

biarticulate, of the second and third triarticulate, the fourth

having the outer branch with three joints, the inner with two.

(1) Elyteophoea beachypteea. 2 6 .

Elytrophora hrachyptera Gerst. Arch. f. Naturg. 1853, xix.

p. 60, pi. iii. fig. 12.

Heller, Eeise d. Xovara, 1865, p. 189,

pi. xvii. fig. 1.

„ „ B.-S. Ann. & Mag. N. H. ser. 6, xviii.

1896, p. 12, pi. iv. fig. 3.

Dinematura tliynni Kollar.

Arneus thynni Kr. Bidrag til Kundskab, 1863, p. 157, pi. viii.

fig. 5.

Caligeria hella ? Dana, Proc. Amer. Acad. Arts & Sc. 1848, p. 57.

In Coll. Brit. Mus.
Host : gills of Thynnus spp. European waters.

G. 17. Alebion Kr.

Carapace large, oval. Frontal plates well marked. Anterior

antennse two-jointed. Fourth thoracic segment with small dorsal

plates. Genital segment broad, prolonged backwards in two

elongated processes with the ends and outer margins dentate.

Abdomen biarticulate. Caudal plates with long setae. The first

three pairs of thoracic limbs biramose, with lunate corneous

bodies on outer branches ; fourth pair of limbs quite rudimentary,

hidden.

(1) Alebion caechaeijj. ? 6 •

Alebion carcharioe Kr. Bidrag til Kundskab, 1863, p. 165,

pi. xii. fig. 1.

B.-S. Ann. & Mag. N. H. ser. 7, vol. ii. 1898,

p. 367, pi. xii. fig. 1.

Host : Shark ? Atlantic and Indian Oceans.

(2) Alebion diefioilb. ? .

Caligeria difficilis V. Ben. Bull. Acad. Eoy. Belg. ixiv. 1892,

p. 258, pi. iv.

Host :—? Azores.
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Q-. 18. DiNEMATUEA Latreille.

Carapace rounded, deeply excavated posteriorly. Frontal plate

distinct. Anterior antennae biarticulate. Eostruni long. Second
maxillipeds massive and nodose. First free thoracic segment with
a small lateral lobe ; second of a square shape, free ; third with
two large dorsal plates. Genital segment oblong, winged, pos-
teriorly produced in two short lobes and a small median process,
partially covered by two narrow plates. Abdomen elongated, with
lateral processes and two large foliaceous caudal appendages. All
the thoracic limbs are biramose, the first biarticulate, the second
and third triarticulate, all with plumose hairs on the margin ; the
fourth pair are changed into lamellar processes.

(1) DlNEMATUKA PEODUCTA. $ .

Caligus productus Miill. Entomost. 1785, p. 132, pi. xxi. fig. 3.

Pandarus lamnce Johnst. Mag. Nat. Hist. 1835, viii. p. 203.
Dinemoura lamnce Baird, Brit. Eutom. 1850, p. 286, pi. xxxv. fig. 7.

Dinematura producta Stp. & Liitk. Bidrag til Kundskab, 1861,

p. 34, pi. vii. fig. 13.

„ lamna Kr. Bidrag til Kundskab, 1863, p. 179.
Dinematoura elongata V. Bened. Bull. Ac. Eoy. Belg. 1860,

p. 149, pi. xxiv.

„ c?V.Bened.Bull.Ac.Eoy.Belg.l892,p.231.

In Coll. Brit. Mus.
Hosts : Lamna cornubica ; Scymnus glacialis [Lsemargus borealis].

(2) DiNEMATUKA FEEOX. $ .

Dinematura ferox Kr. Tidsskrift, ii. 1838, p. 40, pi. i. fig. 5.

Dinemouraferox M.-E. Hist. Nat. Crust, iii. 1840, p. 465.

„ „ 8tp. & Lutk. Bidrag til Kund. 1861, p. 379.
Dinematura carcJiarodonte Thomson, Trans. N. Z. Inst. 1889,

vol. xxii. p. 360, pi. xxvi. fig. 2.

In Coll. Brit. Mus.
Host : Scymnus microcephalus [Laemargus borealis].

(3) DiNEMATXJEA SEEEATA. $ .

Dinemoura serrata Kr. Bidrag til Kundskab, 1863, p. 176,
pi. viii. fig. 4.

Host ;—

?

(4) DiNBMATIJEA LATIEOLIA. $ .

Dinematura latifoUa Stp. & Liitk. Bidrag til Kundskab, 1861,

p. 38, pi. viii. fig. 16.

In Coll. Brit. Mus.

Host : Oxyrhina [Lamna] glauca.

(5) DlNEKATtrEA HAMILTONI. $ .

Dinematura hamiltoni Thomson, Trans. N. Z. Inst. vol. xxii. 1889,

p. 357, pi. XXV. fig. 1.

^Host: "Shark." New Zealand.



464 MR. p. W. BASSETT-SMITH ON [-^^pr- 18)

G. 19. ECHTHEOGALEUS Stp. & Lutk.

Carapace as ia Dinematura. Dorsal plates of last thoracic riug

proportionally larger ; no median processes posteriorly to genital

segment; abdomen and caudal plates not projecting. Thoracic

limbs as in the preceding genus, except that the inner branch of

the second and third pairs has only two joints instead of three.

(1) ECHTHEOSALEUS COLEOPTEATUS. d $ .

Dinemoura coleoptratus Guerin, Icon. d. Reg. animal, iii. 1817,

pi. XXXV. fig. 6.

Pandarus alatus Johnst. Loud. Mag. Nat. Hist. viii. 1836, p. 202.

Dinemoura alata M.-E. Hist. Nat. Crust, iii. 1840, p. 464.

„ „ Baird, British Entom. 1850, p. 285, pi. xxxiii.

fig. 8.

Nogagus ? 6 .

Echthroqnleus coleoptratus Stp. & Liitk. Bidrag til Kundskab,

1861, p. 380, pi. viii. fig. 15.

In Coll. Brit. Mus.
Host : Lamna cornubica.

(2) BOHTHEOGALEUS NEO-ZBALANICTTS. $ .

Dinematura neozealanica Thomson, Trans. N. Z. Inst. 1839,

vol. xxii. p. 359, pi. xxv. fig. 2.

Host :
" Shark." New Zealand.

(3) ECHTHEOGALETJS AFFINIS. $ (S .

Dinemoura afftnis M.-E. Hist. Nat. Crust, iii. 1840, p. 465,

pi. xxxviii. fig. 15.

„ „ Stp. & Liitk. Bidrag til Kundskab, 1861,

p. 382.

Dinematura braccata Dana, U.S. Expl. Exp., Crust, ii. 1848,

p. 1370, pi. 95. fig. 4.

Nogagus braccata ^ , Heller, Eeise d. Novara, 1865, p. 197,

pi. XX, fig. 3.

In Coll. Brit. Mus.
Host: Leptocarcharias sp. New Zealand and Tongatabu.

(4) EOHTHEOGALEUS INDISTINCTUS. J .

Dinematura indistincta Kr. Bidrag til Kundskab, 1863, p. 183.

Host :—? Valparaiso.

Division ii. Pandarina;.—All the limbs provided with hook-like

appendages, or with the edges quite smooth.

Or. 20. Ceceops Leach.

Carapace oval, robust, deeply notched in front. Anterior antennae

small, hidden. Last thoracic segment with a pair of short dorsal

plates. Genital segment as loog as cephalothorax. Abdomen small.

Caudal plates minute. All the thoracic limbs biramose, increasing
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in size from first to fourth ; terminal joints of all with short hook-

like setae. External ovaries long, thread-like, twisted, concealed.

(1) Ceceops latreillii. 5 S .

Cecrops latreillii Leach, Eney. Brit. Supp. i. 1816, pi. xx. figs. 1-5.

„ Lamarck, Anim. s. Vert. ed. i. t. 138, 1818.

„ Latreille, Encycl. meth. pi. 335, fig. 3-9.

„ Desmarest, Cons, sur les Crust. 1825, 338, pi. 1.

fig. 2.

„ „ Guerin. Icon. Eegne An., Crust. 1817, pi. xxxv.
fig. 8.

„ „ M.-E. Hist. Nat. Crust, iii. 1840, p. 474.

„ „ Baird,Brit.Entom.l850,p.293,pl.:xxxiv.fig.l.

„ „ Nordm. Mikrog. Beitrage, 1832, p. 39.

„ „ Kroyer, Bidrag til Kundskab, 1863, p. 190.

„ „ V. Bened. Eech. sur la faun. lit. Belg. 1861,

p. 149, pi. XX.

„ „ Thomson, Trans. N. Z. Inst. vol. xxii. 1889.

In Coll. Brit. Mus.
Host : Orthagorisciis mola. Mediterranean.

Gr. 21. Phtllophobus M.-E.

Carapace cordiform. Anterior antennae projecting, triarticulate.

Kostrum long. Thorax with three broad, spreading, overlapping

plates. Genital segment rounded. Abdomen with short lateral

blunt processes on either side of its base. All the limbs biramose
and lamellar, without bristles or hooks.

(1) PhYLLOPHOEUS COENUTtTS. $ .

PJiyllophorus cornutus M.-E. Hist. Nat. Crust, iii. 1840, p. 471,
pi. xxxviii. fig. 13.

Host :—? Tongatabu.

G. 22. Gangliopus Gerst.

Carapace broader in front than behind, not deeply notched in

the centre. Anterior antennae free, biarticulate ; first maxillipeds

unciform. Three free thoracic segments with large dorsal plates, the

first with the inner margins widely separated, those of the 2nd
and 3rd with the inner borders approximated. All four pairs of

thoracic hmbs biramose, the first having the outer branch with one,

inner with two joints, those of the second and third both two-
jointed, the fourth single-jointed.

(1) Gangliopus pxrifoemis. 2 c? .

Gangliopus pyriformis Gerst. Arch, fiir Naturg. xx. 1854,

p. 192, pi. i. fig. 9.

Nogagus curticaudatus S , Dana ? vide Stp. & Liitk., Bidrag til

Kund. 1861, p. 390.

Host :—? Atlantic.



466 MB. p. W. BASSEXT-SMlTn ON \A^^- ^^,

G. 23. Pandabus Leach.

Carapace broader behind than in front, not deeply notched.

Anterior antennae free, biarticulate ; first maxilliped with a double

end-claw ; three pairs of small dorsal plates, first placed laterally,

second and third median. Genital segment terminating in two
minute points, and at the base of the abdomen are two lateral

sharp dentate appendages. Thoracic limbs as in Gangliopua.

(1) Pandakus bicolob. 2 •

Pandarus bicolor Leach, Encycl. Brit. Supp. i. 1816, p. 405,

pi. XX. fig. 5.

„ „ Desmarest, Cons, sur les Crust. 1825, p. 339,

pi. V. fig. 6.

M.-E. Hist. Nat. Crust, iii. 1840, p. 470.

„ „ Burm. Nov. Act. Acad. Nat. Cur. 1831, xviii.

p. 331.

„ „ Kroyer, Bidrag til Kundskab, 1863, p. 187.

„ „ Baird, Brit. Entom. 1850, p. 288, pi. xxx.

fig. 10.

B.-S. Journ. M. B. Assn. 1896, p. 156.

„ bosci Leach, Encycl. Brit. Supp. i. 1816, p. 406,

pi. XX. fig. 1.

Baird, Brit. Entom. 1850, p. 289.

„ fissifrons M.-E. ? Hist. Nat. Crust, iii. 1840, p. 470.

In Coll. Brit. Mus.
Hosts : Squalus [Leuciscus] spp. ; Garcharias glaucus ; Scyllium

catulus.

(2) Pandabus dentatus. $ c? .

Pandarus dentatus M.-E. Hist. Nat. Crust, iii. 1840, p. 469,

pi. xxxviii. fig. 19.

pallidus ? M.-E. Hist. Nat. Crust, iii. 1840, p, 468.

Nogagus elongatus? Heller, Keise d. Novara, 1865, p. 206,

pi. XX. fig. 5.

In Coll. Brit. Mus.
Hosts :

" Sharks." Indian and Pacific Oceans.

(3) PaNDAEUS CABCHABIjE. $ c? .

Pandarus carcharice Leach, Diet, de Scien. Nat. 1819, vol. xiv.

p. 535.

„ „ Desmarest, Cons, sur les Crnst. 1825, p. 339.

„ „ Burm. Nov. Act. Acad. Nat. 1833.

„ „ M.-B. Hist. Nat. Crust, iii. 1840, p. 469.

„ vulgaris M.-E. op. cit. p. 469.

„ cranchii Leach, Diet, des Scien. Nat. vol. xiv. p. 535,

„ Stp. & Liitk. Bidrag til Kundskab, 1861.

p. 390, pi. xi. fig. 22.

Nogagus cranchii <S > V. Beneden, Bull. Acad. Eoy. Belg. xxiii.

1892, p. 221.

In Coll. Brit. Mus.
Host : Oarcharias spp. Atlantic and Indian Oceans.
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(4) PaNDARUS AB.MATTTS, ? c? •

Pandarus armatus Heller, Eeise d. Novara, 1865, p. 202,

pi. xix. fig. 4.

Thorns. Trans. N. Z. Inst. vol. xxii. 1889.

Nogagus latreillii 6, M.-E. Hist. Nat. Crust, iii. 1840, p. 459.

„ „ Stp. & Liitk. Bidrag til Kundskab, 1861,

D. 384, pi. ix. fig. 18.

In Coll. Brit. Mus^
Host : Scyllium africanum. Cape of Good Hope.

(5) PaKDAKUS liUGUBEIS. ? .

Pandarus luguhris Heller, Eeise d. Novara, 1865, p. 205, pi. xx.

fig.l.

Host: "Shark." Mediterranean.

(6) Pandarus zyqjesje. 5 .

Pandarus zygcena Brady, Challenger Eep. vol. viii. pi. iv. fig. 3.

Host : Zygoma malleus. Cape de Verde Is.

(7) Paisdarus AEriNIS. 5 c? .

Pandarus affinis V. Bened. Bull. Ac. Eoy. Belg. xxiii. 1892,

p. 224.

Host : Squalus sp. Senegal.

Pandarus brevicaudatus Dana, Proc. Am. Acad. Arts & So. 1848,

p. 59.

„ satyrus, id. ibid.

„ cocinnatus, id. ibid.

Prom " Sharks " in the Pacific Ocean :. imperfectly described.

Gr. 24. LjEmargus Kr.

Carapace cordiform. Anterior antennae triarticulate. Two
narrow free articulate thoracic segments, followed by two pairs of

large spreading dorsal plates, united in the middle line, covering the

genital segment and abdomen. All the thoracic limbs biramose,

lamellar, without setse or hooks.

(1) LjEMARGUS MTJRICATtrS Kr. 2 .

Lcemargus muricatus Kr. Tidsskrift, 1837, p. 487, pi. v.

„ „ M.-E. Hist. Nat. Crust, iii. 1840, p. 475,

pi. xxxix. fig. 2.

„ „ V. Bened. Eecher. sur les Crust. Belg.

1861, p. 149, pi. xix. fig. 1.

In Coll. Brit. Mus.

Host : Orthagoriscus mola. Pacific.

Gr. 25, Perissopus Stp. & Liitk. (Lepidopus D na;

Chlamys V. Ben.)

Carapace broad, produced backwards laterally. Anterior antennae

very small, biarticulate. Three pairs of dorsal plates, the first
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placed laterally, tbe second smaP, central; third pair large,

spreading. Genital segment as large as the cepbalothorax.

Abdomen small, hidden. Thoracic limbs very rudimentary.

(1) PeEISSOPUS DENTATtrS. $ .

Perissopus dentatus Stp. & Liitk. Bidrag til Kundskab, 1861,

p. 393, pi. xii. fig. 25,

communis Kath. Proc. U.S. X. H. Mus. 1887, i. p. 560.

Hosts : Carcharias sp. and C. obscunis.

(2) Peeissopus aematus. 2 '

Lepidojms armatvs Dana, Proc. Am. Acad. Arts & Sc. 1843,

p. 60.

Perissopus armatus Stp. & Liitk. Bidrag til Kundskab, 1861,

p. 394.

Host : Mustelus vulgaris. Eio Janeiro.

(3) Peeissopus estcisus. 2 .

Chlamijs incisus Y. Ben. Bull. Acad. Eoy. Belg. 1892, p. 227,

pi. ii. fig. 1.

Host :—? Bay of Dakar, Senegal.

Family III. DICHELESTIID^.

The body is as a rule elongated, and the head small. The free

thoracic segments are simple (only exceptionally seen with dorsal

plates). Abdomen generally rudimentary. The anterior antennae

are slender, mostly with many joints up to 15, rarely short ^rith

only 2 or 3 joints. Posterior antennae unciform or cheliform,

generally projecting beyond the border of the cepbalothorax.

Mouth-parts as in Caligidce. Generally there are four pairs of

thoracic hmbs, frequently short, stump-like, or suppressed, or the

posterior ones transformed into lamellar plates. Eye single,

median, or absent. Genital organs as in Ccdigida. Male and

female only relatively different. The majority are capable of a

certain amount of locomotion.

G. 1 . Ajn'thosoma Leach.

Head oval, infolding, broadest posteriorly. Two distinct dorsal

thoracic plates, and three pairs of large overlapping ones which

represent the limbs. Abdominal segment small, terminating in

two long caudal appendages. Anterior antennae long, multi-

articulate. Posterior antennae unciform, very large, and projecting.

Eostrum elongated.

(1) AnTHOSOMA CEASSUM. $.

Caligus a-assus Abgd. Mem. de Copenhag. 1794.

„ imbricatus Eisso, Hist. Nat. Crust. Nice, 1816, p. 162,

pi. iii. fig. 13.
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AntJiosoma smithii Baird, Brit. Entom. 1850, p. 299, pi. sxxiii.

fig. 9.

,. „ Leach, Enc. Brit. Suppl. 1816, p. 406, pi. xx.

fig. 1.

„ „ Kroyer, Tidsskrift, ii. 1838, p. 295, pi. ii. fi^. 2.

„ M.-E. Hist. Nat. Crust, iii. 1840, p. 483,

pi. xxxix. fig. 5.

„ crassus, Stp. & Liitk. Bidrag til Kundskab, 1861,

p. 397, pi. xxii. fig. 24.

In Coll. Brit. Mus.
Host : Lamna coniubica. Pacific and Atlantic, &c.

Q. 2. TuccA Nordm.

Head small, rounded, with a lamellar appendage on either side
;

neck distinct. No dorsal plates on thoracic limbs. Genital segment
large, oval. Abdomen small, biarticulate. Anterior antennae

many-jointed, setaceous. Posterior antennae small, unciform.

(1) TuCCA IMPEESSA. $.

Tucca impressa Nordm. Bull. Soc. Imp. Moscou, vol. xxxvii.

pi. vi. fig. 7 (1864). '

Kr. Tidsskrift, i. 1837, p. 182.

M.-E. Hist. Nat. Crust, iii. 1840, p. 496.

Host : Diodon hystrix. Atlantic.

5>

5»

Gr. 3. NoEiON Nordm.

Head rounded, small ; neck distinct. No dorsal thoracic plates,

limbs converted into a divided ventral plate with wing-like ex-

pansions anteriorly.

(1) NOEION EXPAN^SUrS, $ .

Norion expansus Noi'dm. Bull. Soc. Imp. Moscou, vol. xxxvii.

pi. ii. (1864).

Host:—?
G. 4. Epachthes Nordm.

Cephalothorax as in Lemanthropus, the first pair of thoracic

limbs being short, single-branched with three joints, the last three

changed into lamellar plates.

(1) Epachthes paeadoxus. $ .

Epachthes paradoxus Nordm. Mikrogr. Beitrage, 1832, p. 45,

pi. xii. fig. 2.

Lemanthropus paradoxus M.-E. Hist. Nat.Crust. iii. 1840, p. 499.

Host : Mugil sp. Cape of Good Hope.

G. 5. Leenantheopus Nordm.

Head oblong or pyriform, sides incurved ; neck distinct. Thorax
two-jointed, produced posteriorly in a lobe or a pair of lobes more

Proo. Zooi. Soc—1899, No. XXXI. 31
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or less completely covering the genital segment, abdomen, and

appendages. The abdomen articulate, ending in two small caudal

non-setiferoiis plates. Anterior anti-r.naj ahvajs 5- or G-jointed.

Posterior antennae strong, unciform. Eostrum long. The first two
thoracic limbs are biramose and rudimentary, the third and fourth

converted into lamellar appendages. Male smaller than the female

and without large posterior lobes.

(1) LeENANTHIIOPUS MUSCA. $.

Lernanthropus miisca Blainv. Journ. de Physique, 1823, vol. xcv.

p. 404. fig. 14.

„ „ M.-E. Hist. Nat. Crust, iii. 1840, p. 498,

pi. xli. fig. 2.

Host : Diodon sp. Manila.

(2) Lernantheopus pupa. 2 .

Lernanthropus pu2Ja Burm. Journ. de Physique, 1823, vol. xcv.

p. 303, pi. xxiv. fig. 7.

Host : gills of Platax. Brazil,

(3) Leenanthropus temmincki. $ .

Lcrnanthropus temmiyicTcii Nordm. Bull. Soc. Imp. Moscou, 1864,

xxxvii. pi. ii.

Host: gills of Saurus lacerta [Scombresox saurus]. Ostend.

(4) Leenantheopus koenigii. 5 J .

Lernanthropus Jconigii Stp. & Liitk. Bidrag til Kundskab, 1861,

p. 395, pi. xii. fig. 23.

Hosts : gills of Stromaieus paru [S. niger], Cymoihoa eremita, &c.

(5) Leenantheopus caeangis. 5 .

Lerymnthropms caranyis Hesse, Ext. de la Eev. de Scien. Nat. ii.

1878, pi. i.

Host : Caranx sp. Europe.

(6) Leenanthropus belones. $ .

Lernantliropus helones Kr. Bidrag til Kundskab, 1863, p. 205,

pi. ix. fig. 4.

Host : gills of Belone almeida [B. truncata]. Brazil.

(7) Leenantheoptts angulatus. 2 6 •

Lernanthropus angulatus Kr. Bidrag til Kundskab, 1863, p. 196,

pi. ix. fig. 1.

Host: gills of Serranus a^.

(8) LeENANTHEOPUS SCRIByE. $ .

Lernanthropus scribce Kr. Bidrag til Kundskab, 1863, p. 203,
pi. ix. fig. 3.
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Lemanthropus tric/onocephalns Heller, Eeise d. Novara, 1865,

p. 226, pi. xxii. fig. 3.

Host : gills of Serranus scriba. Mediterranean.

(9) Lernanthkopits lativekteis. 2 (S .

Lemanthropus lativentris Heller, Eeise d. Novara, 1865, p. 223,

pi. xxi. fig. 4.

Host : gills of Mesoprion phaiotceniatus [M. vitta]. Java.

(10) Lebnantheopus lartatus. $ c?

.

P Lemanthropus larvatus Heller, Eeise d. Novara, 1865, p. 227,

pi. xxii. 6g. 4.

Host : gills of Priacanthus ocellutus. Indian Ocean.

(11) LEES"ANTnEOPUS PEECIS. $ .

Lemanthropus percis Thomson, Trans. N. Z.Inst, xxii. 1889,

p. 366, pi. xxvii. fig. 2.

Host : giUs of Percis colias. New Zealand.

(12) Lernantheopxjs pagelli. 5 c? .

Lemanthropus pagelli Kr. Bidrag til Kundskab, 1863, p. 200,

pi. ix. fig. 2.

Host : gills of Pagellus penna [? Chrysophrys calamus].

(13) Lbenantheopus ateox. S 2 •

Lemanthropus atrox Heller, Reise d. Novara, 1865, p. 221,

pi. xxi. fig. 3.

„ „ B.-S. Ann. & Mag. N. H. ser. 7, vol. ii.

1898, p. 91, pi. vi. fig. 3.

Hosts : gills of Paf/rus guttulatus [P. unicolor], N. Holland, and

Chrysophrys sarha, Persian Gulf.

(14) Leenantheopus pagodus. 5 .

Lemanthropus pagodus Kr. Bidrag til Kundskab, 1863, p. 208,

pi. viii. fig. 2.

Host : gills of Eques halteatus [E. lanceolatus]. Brazil.

(15) Leenantheopus teifoliattts. 5 .

Lemanthropus trifoliatus B.-S. Ann. & Mag. N. H. ser. 7, vol. ii.

1898, p. 12, pi. vii. fig. 3.

Host : gills of Polynemv^ tetradactylus. Bombay.

(16) Leenantheopus keoeteei. $ c?

.

Lemanthropus Jcroyeri V. Ben. Ann. Sc. Nat. 3 ser. vol. xvi.

1851, p. 102, pi. iii.

„ „ Glaus, Beitrag Parasit. Crust. 1858, p. 18,

pi. ii. fig. 16.

„ „ Nordm. Bull. Soc. Imp. Moscou, 1864,

pi. xxxviii. fig. 5.

31*
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Lemanthropus hr'oyeri Hesse, Ext. de la Rev. de Sc. Nat. 1878,
vol. vii.

„ „ B.-S. .Journ. M. B. Assn. Plymouth, 1896,

p. 159.

In Coll. Brit. Mus.
Host : gills of Labrax liipxis. European seas.

(17) Leekantheopus beevooeti.^. 5 .

Lemanthropus hrevoortiai Eath. Proc. U.S. N. H. Soc. 1887, x.

p. 563.

Host : gills of Brevoorta [Clupea] tyranmis. Atlantic.

(18) LeENANTHEOPITS POM^iTOMI. 2 c? .

Lemanthropus pomatomi Rath. Proc. U.S. N. H. Soc. 1887, x.

p. 567.

Host : Pomatomus saltator ? Atlantic.

(19) LEENAIfTHEOPUS NOBILIS. $ .

Lemanthropus nohilis Heller, Eeise d. Novara, 1865, p. 225,

pi. xxii. fig. 2.

Host : gills of Temnodon saltator. Brazil.

(20) Leenaxtheopus gisleei. d" $ .

Lemanthropus c/isleri V. Ben. Bull. Acad. Boy. Belg. vol. xix.

no. 9. 1861, pi. xxxviii.

„ „ Hesse, Eevue des Sc. Nat. vi. 1877, pi. iv.

Host : Scicena aquila. European seas.

(21) Leenaktheopus giganteus. 2 S

Lemanthropus girianteus Kr. Bidrag til Kundskab, 1863, p. 206,

pi. viii. fig. 1.

„ „ B.-S. Ann. & Mag. N. H. ser. 7, vol. ii.

1S98, p. 360.

Host : gills of Caranx spp. Indian Ocean.

(22) Leenai^theopus nttdxts. $ 6 .

Lemanthropus nudus B.-S. Ann. & Mag. N. H. ser. 7, vol. ii.

1898, p. 368, pi. xii. fig. 2.

In Coll. Brit. Mus.
Host : gills of Mugil sp. Aden.

(23) Leenantheopus peteesi. $ 6 (Stalagmus).

Lemanthropus petersi Nordm. Bull. Soc. Imp. N. Moscou, 1864,

pi. viii. fig. 1.

Host: g'lWs oi. Serramts (/oliath. Mozambique.

See also Lemanthropus hohnberr/i Nordm. Bull. Soc. Imp. N.

Moscou, 186-4, from Honolulu. Male only described.



»5

5>

1899.] PAEASmC COPEPODA OS PISHES, 473

G. 6. DiCHELESTiuM Herm.

Head obtuse. Body elongated, consistiug of four distinctly

articulated segments, without dorsal plates. Genital segment oval,

long. Abdomen oblong, with two minute caudal plates. Anterior

antennae slender, with 8 joints. Posterior antennas large, cheliform

at the end. The first two pairs of thoracic limbs small, two-

branched, the third lamellar, the fourth suppressed.

(1) DiCHELESTIUM SITJEIOiaS. $ d •

Dichelestium sturionisHevm. Mem. Apterologique, 1804, p. 125,

pi. V. fig. 5.

„ Nordm. Mikrogr. Beitrage, 1832, p. 41.

M.-E. Hist. Nat. Crust, iii. 1840, p. 483,

pi. xxxix. fig. 4.

„ „ H. Eathke, Mem. Acad. Sci. iSt. Petersb.

iii. 1837, p. 401.

„ „ V. Ben. Ann. So. Nat. vol. xxi. 1854,

p. 96.

In Coll. Brit. Mus.
Host : gills of Acipeiiser stuno.

G. 7. LoifCHiDruM Gerst. (Krbyeria V. Ben.)

Head broad, with two long movable stylifonn processes pro-

jecting backwards. Three distinct free thoracic segments without

lobes on dorsal plates. Genital segment very long, oval shape.

Abdomen elongated, simple, terminating in two lanceolate setose

caudal plates. Anterior antennae 8-jointed. Posterior antennae

short, cheliform ; the second maxillipeds are lai'ge and uncinate.

All four pairs of thoracic limbs are biramose, each branch having

three joints furnished with plumose setae.

1) LONCHIDIUM LINEATTJM. $ .

Kroyeria lineata V. Ben. Bull. Acad. Roy. Belg. 1853, t. xx.

pt. i. p. 94.

„ „ V. Ben. Eech. sur les Crust. Belg. 1861, p. 149,

pi. xxii.

„ „ C. Clans, Beitrag Parasit. Crust. 1858, p. 24,

pi. ii.

Host : gills of Galeus canis.

(2) LoNCHiDiina ACULEATuir. 9 •

LonchicUum aculeatum Gerst. Archiv. f. Natur. 1854, p. 189.

Host: "Shark." Atlantic.

G. 8. Clatella Oken.

Head small, rounded ; thorax biarticulate, without dorsal plates

or lateral processes. Genital segment very long (5 or 6 times as

long as cephalothorax). Abdomen short. Caudal plates minute.

Anterior antennae 6-jointed. Posterior antennae uncinate. Second
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maxillipeds very sleuder. Only two pairs of thoracic limbs, both

biraniose and biarticulate.

(1) Clavella uippoglossi. 5 ,

Clavella hijjporjlossi Kr. Tidsskrift, i. 1.837, p. 196, pi. ii. fig. 3.

„
„' Guerin, Icon, du Eegne Aniin. 1829-43,

pi. X. fig. 7.

„ „ M.-E. Hist. Nat. Crust, iii. 1840, p. 494.

„ „ V. Ben. Ann. Sc. Nat. 3 ser. vol. xvi. 1851,

p. 100, pi. iii. figs. 5, 6.

In Coll. Brit. Mus.
Host : Hii)j}or)lossus vulgaris.

(2) Clavella mulli. $ .

Clavella mulli V. Ben. Ann. Sc. Nat. 3 ser. vol. xvi. 1851, p. 101,

pi. iii. fig. 4.

„ „ B.-S. Journ. M. B. Assn. Plymouth, 1896, p. 159.

Host : gills of Mullus sp.

(3) Clavella tenuis. 2 .

Clavella tenuis Heller, Reise d. Novara, 1865, p. 215, pi. xxiii.

fig.l-

Host : gills of Monocentris sp. Philippines.

a. 9. Cybicola B.-S. (Helleria B.-S.)

Head rounded. Thorax with three distinct segments bearing

lateral lobes but no dorsal plates. Q-enital segment very long.

AbdomeD small, with two lanciforin appendages. Anterior antennae

6-ioiated. Posterior anteunae 3-joiiited, strongly hooked at the

end. Second maxilliped vei-y large, basal joint robust. Three
pairs of thoracic limbs, all rudimentary, the first biramose, the

second uniraiiiose, the third stump-like.
" Male " smaller. Posterior antennae strongly prehensile"; no

thoracic lateral lobes.

(1) Cybicola aemata. S 2 •

Helleria armata B.-S. Ann. & Mag. N. H. ser. 7, vol. i. 1898,

p. 10, pi. v. tigs. 1, 2.

Cijbicola „ B.-S. op. cit. ii. 1898, p. 371.

lu Coll. Brit. Mus.
Host : Cijbium spp. Indian seas.

G. 10. PSBUDOCLAVELLA B.-S.

Head small, rounded. A single free thoracic segment without
lobes or dorsal plates. Genital segment oval, 4 times as long as

cephalothorax. Abdomen very short. Caudal plates minute,
setiferous. Anterior antennae indistinctly 3-jointed. Posterior

antennae short, uncinate. Second maxillipeds slender. Four pairs

of rudimentary limbs present, the first two biramose, third and
fourth from the genital segment stump-like.
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(1) PSEUDOCLAVELLA OTALIS. 5 .

Pseudoclavella ovalis B.-S. Ann. & Mag. N. H. ser. 7, vol. ii.

189S, p. 95, pi. vi. fig. 1.

In Coll. Brit. Mus.
Host : gills of Serranus sp. Muscat.

Gr. 11. PsEUDOCYCNtrs Heller.

Head oval. Thorax with three segments, bearing small lateral

lobes. Genital segment long (3 times that of cephalothorax).

Abdomen short, broad. Caudal appendages very small, simple.

Anterior antennae 3-jointed. Posterior antennae small, uncinate.

Second maxillipeds as moderately strong biarticulate hooks. Pive

pairs of rudimentary limbs ; the first and third uniramose, the

second biramose ; fourth and fifth minute, stump-like; the last

rising from the posterior extremity of the genital segment.

(1) PSEUDOCTCNUS APPENDICULATUS. $ .

Pseudocycnus appendiculatus Heller, Reise d. Novara, 1865,

p. 218, pi. xxii. fig. 7.

„ „ B.-H. Ann. &, Mag. N. H. ser. 7,

vol. ii. 1898, p. 368.

Hosts : gills of GorypJioena and Thynnits macropterus. Aden,

G-. 12. CrONUS M.-E. (Gongericola V. Ben.)

Head rounded. Two distinct free thoracic segments withodt lobes

or caudal plates- Genital segment oval. Abdomen short. Caudal
plates small, setiferous. Anterior antennae 6 jointed. Posterior

antennae 2-jointed, uncinate ; second maxilliped slender. Pour
pairs of rudimentary thoracic limbs, all biramose.

(1 ) Cyonus gracilis. 2 •

Cycnus gracilis M.-E. Hist. Nat. Crust, iii. 1840, p. 496, pi. xli.

fig.l.

„ „ Heller, Reise d. Novara, 1865, p. 216, pi. xxii.

fig. 6.

Host : Gadus ? Adriatic.

(2) Ctonus pallidus. $ cj

.

Gongericola pallida V. Ben. Bull. Acad. Roy. Belg. t. xxi. pt. 2,

1854, p. 583.

,, „ V. Ben. Mem. Acad. Roy. Belg. xxxiii. 1861.

p. 148, pi. xxiii.

Cycnus pallida B.-S. Journ. M. B. Assn. 1896, p. 159,

In Coll. Brit. Mus.
Host : gills of Ganger vulgaris. European seas.
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(3) Cyontjs budegass^.

Cijcnus budegassce Kr. Bidrag til Kundskab, 1863, p. 270, pi. xii.

fig. 3.

Host : gills of Lopliius hudeijassa. Mediterranean.

G. 13. Nemesis Roux. {Ergasitina ?, Pagodina, V. Ben.)

Head oval, distinct. Thorax divided into four well-marked

articulate segments. Genital portion short. Abdomen articulate,

with two small caudal plates. Anterior antennae multiai-ticulate.

Posterior uncinate. Second maxillipeds large, with single end-claw.

First pair of thoracic limbs uniramose ; second, third, and fourth

biramose.

(1) Nemesis mediterean-ea. J .

Nemesis lamnce Eoux, Crust, de la Med. pi. xx. figs. 1-9.

„ carchariarum Eoux, op. cit. pi. xx. figs. 10-11.

„ mediterraneum Heller, Reise d. Novara, 1865, p. 220,

pi. xxi. fig. 2.

Hosts :
" Sharks." Mediterranean.

(2) Nemesis ROBOSTA. 2-6 •

Ergasilina robusta V. Bened. Ann. de Sc. Nat. 3 ser. 1851,

vol. xvi. p. 97, pi. iii. fig. 1.

„ „ V. Bened. Mem, Acad. Eoy. Belg. 1861,

p. 149, pi. xxvii.

Pagodina „ V. Bened. op. cit. 1853, vol. xx. pt. i. p. 482.

Hosts : Tnjgon pastinaca, Galeus cants, Oarcharias glaucus.

G. 14. EuDACTYLiNA Van Beneden.

Head obtuse, broader behind than in front. Four distinct

thoracic segments without dorsal plates or lateral processes.

Genital portion short. Abdomen biarticulato ; caudal plates setose.

Anterior anteunae with hooked basal joints. Posterior antenna

with three terminal claws. Second maxiUipeds large, cheliform.

Fu-st four pairs of thoracic limbs biramose ; fifth uniramose.

(1) EUDAOTXLINA ACUTA. $ .

EudactylinaacutaY. Bened. Bull. Acad. Eoy. Belg. vol. xx. pt. 1,

1853, p. 235.

„ „ V.Beued.Mem.Acad. Eoy.Belg. 1861,p.l50,

pi. XXV.

Hosts : gills of Squatlna angelus [Ehina squatina] and Spinax

acanthias [Acanthias vulgaris].

(2) EUDAOTYLINA ASPEUA. $ .

Eudactylina aspera Heller, Eeise d. Novara, 1865, p. 213,

pi. xxi. fig. 1.

Host: mouth of Oarcharias pleurotcenia. Java.
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Gr. 15. Lampeoglenia Nordm.

Head distinct, quadrilateral. Thorax elongated, composed of

four rings indistinctly articulated. Genital segment short. Abdo-
men very long ; caudal plates small, lobe-like. Anterior antennae

with 10 joints. Posterior antennae not uncinate, but provided

with setae. First maxillipeds very strongly uncinate, second
terminating in 3 claws. Thoracic limbs rudimentary, the first four

biramose, iifth minute, stump-like.

(1) Lamproglenia pttlchella. 5 .

Lamproglenia pulchella Nordm. Mikrogr. Beitrage, 1832, Heft 2,

p. 1, pi. i. tig. 1.

„ „ M.-E. Hist. Nat. Crust, iii. 1840, p. 487,

pi. xxxix. hg. 6,

„ „ Claus, Beitrage, 1875, p. 26, pi. xxiv.

fig. 33.

Host: gills of Oyprinus jeses [Leuciscus sp.].

(2) LaMPEOGLBNIA LICHIiE. $ .

Lamproglenia lichice Nordm. Mikrogr. Beitrage, 1832, Heft 2,

p. 134.

Host : gills of Lichia aculeala.

(3) Lamproglenia hempbichi. $ .

Lamproglenia ^empncAwNordm . Mikrogr. Beitrage, 1832, Heft 2,

p. 134.

Host : Myletes dentex.

Family IV. PHILICHTHTID.^. {Lemeoapodiens Hesse.)

Females elongated, more or less segmented, without articulated

locomotive organs, but often with soft lobe-like lateral appendages.

Antennae and mouth-processes more or less rudimentary.

Males distinctly articulate, with two pairs of antennae, two
pairs of maxillipeds, the first pair of the latter being transformed

into povi'erful hooks, and two pairs of biramose thoracic limbs,

sometimes also one pair on the first abdominal segment. Small

cutaneous dorsal appendages to the second thoracic segment.

Abdomen generally with 8 articulations.

These parasites are all found free in the mucous canals and
sinuses of various fishes.

Gr. 1. Philichthys Stp.

Female, The whole body distinctly multisegmented, and elon-

gated ; without dorsal plates or articulate limbs ; carrying on the

small rounded head as well as on the sides of the body a number
of soft non-articulate appendages of very peculiar shapes and sizes.
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The egg-sacs are broad and long, placed by tbe side of the body,

and embraced by some of these jjrocesses, but not projecting. A
single median eye.

Male. Much smaller, witli distinctly segmented body attenuated

posteriorly. Cephalothorax as a buckler, with two free thoracic

rings, the second bearing two strong spines. The tail has 8 free

rings, tbe last provided with two caudal appendages. Anterior

antenuae 6-jointed. Posterior with two, the last carrying two
curved setae. First maxillipeds large.

Philichthts xiphi.e. $ s • (Plate XXVI. fig. 2.)

Philichthys xiphice Stp. Oversigt Danske Videnskab. 1861, p. 295,

pi. ii.

„ „ Bergsoe, Monograph Fremstellet, 1864, pi. i.

„ C. Vogt,' Arch. Zool. Exp. vol. vi. 1877, p. 407.

Host : mucous canals in head of Xiphias r/ladius. Europe.

G. 2. RiCHiABDiA, gen. nov.

Female. Head small, obtuse. Body elongated, segmented, the

second thoracic ring being very much enlarged, oval or rounded,

followed by five attenuated joints, the second of which has the

genital opening. Three pairs of lateral non-articulate acute pro-

cesses on each side, with a pair of caudal appendages, and a pair

also of frontal ones directed forwards. Anterior antennae triarti-

culate. Egg-sacs long, thick, placed by the side of the body as in

the preceding genus.

(1) ElCHIAKDIA LICHIJE. $ .

Philichthys lichice Eichiardi, Atti Soc. Toscana di Sc. Nat. 1876,

iii. pi. vi. fig. 1.

Host : frontal sinus of Lichia amia. Mediterranean.

(2) ElCHIARDIA PAGEI. $ .

Philichthys pagri Eichiardi, op. cit. 1876, pi. vi. fig. 3.

Host : frontal sinus of Pacjriis vulgaris. Mediterranean.

(3) ElCHIABDIA PAGELLI. $ .

Philichthys payelli Eichiardi, op. cit. 1876, pi. vi. fig. 4.

Host : frontal sinus of Pagellus mormyrus. Mediterranean.

(4) ElCHIARDIA EDWABDSI. $ .

Philichthys edwardsi Eichiardi, op. cit. vol. ii. 1875, pi. vi.

fig. 4.

Host : frontal sinus of Serranus cabrilla. Mediterranean.

(5) ElCHIABDIA STEENSTEUPI. 5 .

Philichthys steenstrupii Eichiardi op. cit. 1875, pi. vi. fig, 5.

Host : frontal sinus of Mullus barbatus, M. surmuletus.
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(6) ElCHIAEDIA SCI^N^. 5 c? •

Philichthys scicena Eichiardi, op. cit. 1875.

„ 0. Vogt, Arch. Zool. Exp. vol. vi. 1877, p. 412.

Host : lateral line of Scicena umbra. Mediterranean.

(7) EicHiAKDiA DENiicis. 5 . (Plate XXVI. fig. 3.)

Philichthys denticis Eichiardi, op. cit. 1876, pi. vi. fig. 2.

Host : frontal sinus of Dentex vulgaris. Mediterranean.

(8) ElCHIAEDIA BAEALDI.

Philichthys haraldii Eichiardi, op. cit. vol. iii. 1876, pi. vi. fio-. 5.

Host : frontal sinus of Chrysophrys aurata. Mediterranean.

Gr. 3. SPHiEEiFEK Eichiardi. {Sphterosoma Leydig.)

Female. Head small, obtuse. Body elongated, segmented ; first

thoracic segment slender, the second large and spherical, followed
by five diminishing joints, in the second of which are seen the genital
pores ; there is a single pair of acute processes projecting from the
enlarged segment, and a pair of elongated appendages from the
last. The anterior antennae are triarticulate. Egg-sacs globular.
Male not known.

(1) SPHiEEIEEK COEVIN^.

Sjohcerosoma corvince Leydig, Arch. f. JSTatur. v. Trosch xvii

1851, p. 259.

Sphcerifer cornutus Eichiardi, Soc. Toscana de Sc. Nat. ii. 1876.

i" » » C. Vogt, Arch. Zool. Exp. vol. vi. 1877, p. 413.
Host : mucous canals of Corvina nigra and Scicena aquila.

(2) Sph^eifee letdigi. (Plate XXVI. fig. 4.)

Sphoirifer leydigi Eichiardi, op. cit. 1876, pi. vi. fig. 6.

Host: mucous sinus of Vmbrina cirrhosa. Mediterranean.

Gr. 4. CoLOBOMATFS Hesse.

Female. Head round or conical. Body elongated, segmented
;

three narrow free thoracic joints followed by an enlarged oval
genital portion, a,nd two or three slender abdominal joints ; there
are three pairs of lateral obtuse appendages, one pair of caudal,
and one pair of spathulate processes from the head directed
forwards. Anterior antenn* with four or five articulations.
Posterior antennae small, uncinate. Proboscis and maxillipeds
present ; also a small single eye. External ovarian tubes not ob-
served. Male not known.

(1) COLOBOMATUS LAMN^. $ .

Colobomatus lamnce Hesse, Ann. Sci. Nat. ser. 5, xvii. 1873
p. 3, pi. xxiv. fig. 1,

i> » 0. Vogt, Arch. Zool. Exp. vol. vi. 1877, p. 387.
Host ; nasal fossa of Lamna cornubica.
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(2) COLOBOMATUS BERGTLTjE. $ . (Plate XXVI. figS. 5, 5«.)

Colobomatus hergylto} Hesse, op. cit. 1873, pi. xxiv. fig. 8.

C. Vogt, op. oit. 1877, p. 411.

Host : head of Labrus hergyltce [L. maculatus], Brest.

G. 5. Leposphilus Hesse.

Female. Head small, rounded. Body elongated, segmented ;

thorax of two indistinct joints followed bj- a large dilated genital

segment. Abdomen of six distinct articulations ; no lateral appen-

dages, but minute caudal setose plates. A single median eye,

proboscis and small maxillipeds present.

Male very similar to that of Philichthys.

Leposphilus label 2 6 . (Plate XXVI. fig. 6.)

Lejposphilus labrii Hesse, Ann. Sci. Nat. ser. 5, vol. v. 1866,

p. 265, pi. ix.

„ „ Hesse, op. cit. vol. xvii. art. 14, 1873.

„ „ C. Vogt, op. cit. 1877, p. 387.

Host : lateral sinus of Labrus tlonovani. Brest.

Family V. LEEN^ID^.

The body in the young, sexually mature form very similar to

those of the preceding families. The anterior antennae are short,

slender, and carrying small bristles ; the posterior pan- are uncinate,

generally projecting beyond the front border of the cephalotborax.

The maxillipeds are very small and weak. There are four pairs of

thoracic limbs well developed, the first two or more biramose.

Genital segment of female much elongated. Abdomen rudimen-

tary. Eye median. The larvae vary from a cyclops-Iike form to those

with a twisted frontal filament. In tlie older and fixed parasitic

condition, the females are long, worm-like, generally without limbs,

some with irregular excrescences from the anterior portion, others

with elongated appendages from the genital segment or abdomen.

Egg-sacs double.

G. 1. Leen^oceea Blainville.

Head not distinctly divided off, but bearing horn-like processes.

Mouth terminal. Genital segment much elongated, slightly curved
;

the limbs placed at nearly equal distances one from another, the

first four pairs biramose, triarticulate, the fifth very minute.

(1) Lben^oceea esocina. 2 .

Lerncea cyjjrinacea Linn. Pauna Suecica, ii. 1761, pi. xi. fig. 2.

„ „ Blainv. Journ. de Physique, xcv. 1822, p. 337.

Lernceocera cypnnacea Burm. Xov. Act. Nat. Cur. xvii. p. 309,

pi. xiv. fig. 1 (1835).

„ „ Nordm. Mikrogr. Beitrage, ii. 1832,

p. 123, pi. vi. fig. 1.
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LeryuBoeera esocina M.-E. Hist. Nat. Crust, iii. 1840, p. 527,
pi. xl. figs. 13, 15.

ti
eyprinacea M.-E. op. cit. 1840, p. 527, pi. xl. fig. 16.

„ esocina Herm. Naturforscher, xix. 1783, p. 44, pi. ii.

%. 6.

„ „ C. Claus. Zeitschr. gesammt. Naturwiss. xxxi.

1868, p. 530.

„ „ Eichiardi, Atti Soc. Toscana di Sc. Nat. iii.

1876.

Hosts : Carp, Perch, Eoach, &.Q.

(2) Leen^oceea cruciata. 2 .

Lernceocera cruciata Lesueur, Journ. Ac. Philad. 1824, iii. p. 286,
pi. xi. fig. 4.

„ ,. M.-E. Hist. Nat. Crust. 1840, iii. p. .527.

„ ,, Eichiardi, Atti Soc. Toscaua di Sc. Nat. iii.

1876.

Host : Cichla cenea, Les. Lake Erie.

(3) Leek^oceea phoxinacea. 2 .

Lernceocera ])hoocinacea KUr. An. Mus. Wien.
Kr. Bidrag til Kundskab, 1863, p. 325,
pi. xviii. fig. 3.

Host : Phoxinus marsilii [Leuciscus phoxinus].

(4) Leen^ocera lagenula. $ .

Lernceocera lagenula Heller, Eeise d. Novara, 1865, p. 246,
pi. xxiv. fig. 9.

Host :—? Brazil.

(5) LeESTjEOCEEA pomotidis. 2 .

Lernceocera jiomoticlis Kr. Bidrag til Kundskab, 1863, p. 323,
pi. XV. fig. 5.

Host : gills of Pomotis sp. New Orleans.

(6) Leen^ocbra gasteeostei. 2 •

Lernceocera gasterostei, Briihl, Inst, d Univ. Pest. 200, 1860,

„ „ Heller, Eeise d. Novara, 1865, p. 246.
Host : Gasterosteus aculeatus.

(7) Leen^oceea catostomi. 2 •

Lernceocera catostomi Kr. Bidrag til Kundskab, 1863, p. 321,

pi. xviii. fig. 4.

Host : Catostomus macrolepidoius, Les. Mississippi.

G. 2. Theeodamus Kroyer.

Head rounded, without horn-like appendages ; mouth opening at

the base of the long slender neck. Thorax much elongated, indis-
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tinctly segmented. Genital ring short. Abdomen small, with two
minute caudal plates. Posterior antenna; strongly uncinate. All

four pairs of thoracic limbs present, biraniose and triarticulate.

(1) Theeodajius sereani. 5 .

Therodamus serrani Kr. Bidrag til Kundskab, 18(33, p. 316,

pi. XV. fig. 4.

Host : gills of Serranus sp. West Indies.

G. 3. Peniculits Nordm.

Head oval, without horn-like processes. Thorax distinctly seg-

mented, giving rise to four pairs of limbs, the first two pairs being

placed close behind the head, the third and fourth some distance

removed from them and from each other. Genital segment very

long. Abdomen small, with minute caudal plates.

Male smaller than female, with a short genital segment.

(1) Penioulus fistula. 2 6 .

Peniculus fistula Nordm. MLkrog. Beitrage, 1832, p. 107, pi. vi.

fig. 8.

M.-E. Hist. Nat. Crust, iii. 1840, p. 497.

Heller, Eeise d. Novara, 1865, p. 248, pi. xxv.
»>

fig. 3.

„ „ Claus, Eech. iiber Lei-naocera &c, 1868, p. 12,

pis. ii., iii

Host : Zeus faher.

(2) PeNICFLUS ETJECATirS. $ .

Peniculus furcahis Kr. Bidrag til Kundskab, 1863, p. 268,
pi. xii. fig. 4.

„ „ Claus, op. cit. 1868, p. 12.

Host : gills of Holacanthus [Tetrodon] sp. East Indies.

(3) Peniculus clavatus. $ .

Peniculus clavatus Kr. Bidrag til Kundskab, 1863, p. 266, pi. xiv.

fig. 8.

Lerncea clavata Miill.

Host : fins of Sebastes norvegicus. Greenland.

G. 4. Penella Oken. {Lemceojnnna Blainv.)

Head large, globose, tuberculate, with arm-like projections directed

backwards ; the neck is long and straight, not distinctly segmented,

united with the elongated genital segment in the same hne.

Abdomen penniform. I'our pairs of limbs are present, placed close

behind the head and together ; the first two are biramose, the third

and fourth uniramose, each brauch with two joints.

Male minute, not elongated.

Young form of female as " Uessella cyhndrica " Brady, Chall. Eep.

vol. xxiii. p. 190, pi. xxix. figs. 40-42, and Baculus elongattis,
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Lubbock, Trans. Linn. Soc. Lond. 1860, vide Bidrag Anat. der Ler-

nseiden, Al. Mrazek, 1895.

(1) Penella sagitta. 2 •

Pennatula sagitta Linn. Amoen. Acad. iv. 1754, p. 257, pi. iii.

fig. 13.

Lernceopinna sagitta G-mel. Syst. Nat. 1788, p. 3865.

„ „ Blaiav. Journ. de Physique, xcv. p. 479. ,

Penella sagitta Nordm. Mikrogr. Beitrage, 1832, p. ]21, pi. x.

fig. 6.

„ „ M.-E. Hist. Nat. Crust, iii. 1840, p. 522.

„ „ Stp. & Liitk. Bidrag til Kundskab, 1861, p. 409,

pi. xiv. fig. 31.

In Coll. Brit. Mus.

Hosts : Lophius [Antennarius] tumidas ; L. marmoratus ; Chiro-

nectes.

(2) Penella eilosa. 5 .

Pennatula filosa Linn., Syst. Nat. et Amoen. Acad. iv. 1754.

„ „ Guerin, Icon. Zooph. pi. ix. fig. 3.

„ M.-E. Hist. Nat. Crust, iii. 1840, p. 523.

Host : Orthagoriscus mola, Atlantic.

(3) Pbkella exocceti. 2 d" •

Lerncea exocceti Holten, Naturhist. Skrifter, 136, 1802, pi. iii.

fig. 3.

Ler)iteopenna Jiolteni Blainv. Journ. de Physique, 1822.

„ blainvillii, Lesueur, Journ. Ac. Nat. Sc. Philad. iii.

1823, p. 291, pi xi. fig. 2

Penella exocceti Stp. & Liitk. Bidrag til Kundskab, 1861, p. 415,
pi. XIV. fig. o3.

In Coll. Mus. Brit.

Host : Exoccetus volitans [E. evolans]. Indian Ocean.

(4) Penella taeians. 2 6 •

Penella varians Stp. & Liitk. Bidrag til Kundskab, 1861, p. 413,
pi. xiv. fig. 32.

„ pustulosa? Baird, Ann. Nat. Hist. xix. p. 280.

Host : fi.n of Coryplicena sp. Atlantic.

(5) Penella diodontis. 2 •

Penella diodontis Oken, Chamisso & Esenhart, Nov. Act. Acad.
Caes. Leop. Bonn, x. 1821.

„ brachiata Blainv. Journ. de Physique, 1822.

„ „ Stp. & Liifck. Bidrag til Kundskab, 1861, p. 412.

Host : Biodon sexmaculatus. Manila.

(6) Penella histiophori. 2 •

Penella histiophori Thomson, Trans. N. Z. Inst. vol. xxii. 1889
p. 368, pi. xxviii. fig. 2.

'

Host ; Histiophorus herscheli. New Zealand.
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G. 5. LEENji;ENictJS Les. (Lernceonema M.-E.)

Head rounded or obliquely pointed, with short, simple, horn-like

excrescences projecting backwards ; neck non-segmented, long,

passing gradually into the genital segment, which is in the same
straight line. Abdomen without pennifonn processes. Thoracic

limbs placed close together just behind the bead, the two first

biramose, the third and fourth uniramose, all with two joints.

(1) LeEN^EENICITS SPRATTiE. 2 •

Lemcea spratta Sowerby, Brit. Miscell. ii. 1806, p. 17, pi. Ixviii.

„ cydopliora Blainv. Joiirn. de Physique, scv. 1822, p. 436.

LerncEoeera surrirensis Blainv. Diet. Hist. Nat. xxvi. 1823, p. 117.

Lernaa ocularis Cuv. Eegne Animal, ii. vol. iii. 1830, p. 256.

Foroculum spratti Thompson, Cat. Mus. Coll. Surg.

Lernceonema monilaris M.-E. Hist. Nat. Crust, iii, 1840, p. 525,

pi. xli fig. 5.

„ spratta Baird, Brit. Entom. 1850, p. 341, pi. xxxv.

tig. 10.

„ lairdi Salter, Ann. & Mag. N. H. (2) vi. 1850, p. 86,

pi. vii. fig.l.

„ monilaris Heller, Eeise d. Novara, 1865, p, 248,
pi. XXV. fig. 4.

Lernceenicus spratta Olsson, Prod. Faun. Copep. 1869, p. 46.

„ „ Eichiardi, 'Descr. di Lernaeen., Atti Soc.

Toscana Sci. Nat, vol. iii.

In Coll. Brit. Mus.

Host : Clupea spratta. Europe.

(2) Leen^ekicus enceasicoli. 5 ,

Lemcea cncrasicoli Turton, Brit. Fauna, i. 1807, n. 108,

Lernceonema encrasicoU Baird.l^rit. Eutom. 1850, p. 341, pi. xxxv.
fig. 11.

Lernceenicus encrasicoli Olsson, Prod. Faun. Copep. 1869, p. 46.

„ „ Eichiardi, Atti della Soc. Toscana di Sci.

Nat. vol. iii.

In Coll. Brit. Mus.

Hosts : Engraulis encrasicolus and Clupea spratta.

(3) LEENiEENICUS ABDOMINALIS. $ .

Lernceonema ahclominalis M.-E. Hist. Nat. Crust. 1840, p. 525.

„ „ Stp.&Liitk.BidragtilKundskab, 1861,

p. 398.

Lernceenicus abdominalis Eichiardi, Atti della Soc. Toscana, vol. iii.

Host :— ? Valparaiso.

(4) Leen^enicus eadiatus. 2 ,

Lernceocera radiata Lesueur, Journ. Ac. Nat. Sc. Philad. iii.

1824, p. 288, pi xi. fig. 1.

„ „ M.-E. Hist. Nat. Crust, iii. 1840, p. 528.
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Lernceenicus radiatus Stp. & Liitk. Bidrag til Kundskab, 1861,

p. 400.

„ „ EichiardJ, Atti della Soc. Toscana Sci.

Nat. vol. iii. p. 8.

Hosts : Clupea tyrannus and C. mattowacca.

(5) Leen^enicus nodicoen^is. $ .

Lernceenicus nodicornis Stp. & Liitk. Bidrag til Kundskab, 1861,

p. 401, pi. xiii. fig. 26.

„ „ Eichiardi, op. cit. p. 8.

Host : Coryphcena sp.

(6) LEEIfjEENICUS INTLEXUS. $ .

Lernceenicus injlexus Stp. & Liitk. op. cit. 1861, p. 401
,

pi. xiii.

%• .'-^^
•

.

„ ,, Eichiardi, op. cit. vol. iii. p. 8.

Host : gills of " Barracotta." Atlantic.

(7) LeenjEen^icus gracilis. 2 .

Lernceonema gracilis Heller, Eeise der Novara, 1865, p. 249,
pi. XXV. fig. 5.

Lernceenicus gracilis Eichiardi, op. cit. vol. iii. p. 8.

Host : body of Lichia amia.

(8) Lebn^enicus poltnemi. 2 -

Lerncenema polynemi B,-S. Ann. & Mag. N. H. ser. 7, vol. i.

1898, p. 12, pi. vii. fig. 1.

In Coll. Brit. Mus.
Host : body of Polynemus tetradactylus. Bombay.

(9) LEEXjEEIflCUS VOEAX. $ .

Lernceenicus vorax Eichiardi, op. cit. p. 9, pi, vii. figs. 1-21.

Hosts : Scia'na aqiiila, Corvina nigra, Lahrax lupus, &c.

(10) Leen^enicus neglectus. 2 .

Lernceenicus neglectus Eichiardi, op. cit. p. 13, pi. vii. figs. 22-43.

Hosts : Mitgil cephalus, M. capita, M. cTielo, M. auratus.

(11) LeBI^jEENICXIS musteli. $ cf •

Lernceonema musteli V. Ben. Bull, de I'Acad. Belg. 1861, p. 154,
pi. xxix.

„ „ V. Ben. Ann. So. Nat. xvi. 1851, p. 125.

In Coll. Brit. Mus.
Host : gills of Mustelus vulgaris.

G. 6. EcHETUs Kr.

Head obtuse, separated by a long thin neck from the short
Peoc. Zool. Soc—1899, No. XXXII. 32
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squarish genital segment. Abdomen as a long pedunculated sac,

terminating in two minute caudal appendages. Egg-tubes filiform
;

ovules uniseriate. The minute articulate appendages have not been

described.

(1) ECHBTUS TTPICUS. $ .

EcJietus typlcus Kr. Bidrag til Kundskab, 1863, p. 315, pi. xv.

fig. 6.
'to

Host : Oorvina unimaculata. New Orleans.

G. 7. LoPHURA Kollar.

Head oval, in the same straight line as the neck and genital

segment, having two wing-like processes at its base ; neck slender.

Grenital segment squarish, giving off posteriorly two bundles of

filiform appendages.

(1) LoPHURA EDWAEDST. J.

Lojjhitra edivnrdsi C. Clans, Nat. Zeitscbrift, 1860, pi. x. fig. 11.

Host :— ? Mediterranean.

Gr. 8. LEENiEOLOPHrs Heller.

Head globular, carrying three strong branching horns ; neck

long, cbitinous, curved. Genital segment S-sbaped, bearing over

the posterior or abdominal portion extremely numerous, long,

tassel-like appendages. Eour pairs of limbs placed close behind

the bead and near together. Egg-sacs long ; ovules uniseriate.

(1) Leen^olophus sultantjs. $ .

Lernceoloj)hus sultanus Heller, Eeise d. Novara, 1865, p. 251,

pi. XXV. fig. 7.

Penella sultava M.-E. Hist. Nat. Crust, iii. 1840, p. 523.

In Coll. Brit. Mus.
Hosts : Scrranus scriba, S. cabrilla, Mediterranean ; also Caranx

sp.

(2) Leen^oiophus hemiehamphus. 5 .

Lerncea hemirhamphi Kr. Bidrag til Kundskab, 1863, p. 318,

pi. XV. fig. 7.

Host : Hemirhamphus sp. West Indies.

G. 9. Leen^a Linn.

Head globular, with strong branching horns; neck cylindrical,

cbitinous. Genital segment strongly bent in S-shape, simple.

Egg-tubes long, convoluted. Four pairs of thoracic limbs placed

close behind the head, the first two biramose, third and fourth

uuiramose ; all with plumose seta;.
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(1) LEBNiEA BEANCHIALIS. $ c? .

Lerncea brancMalis Linn, Syst. Nat. 12 ed. 1767, p. 1092 ; Lamarck,

Cuvier, Burmeister, Grucrin, Kroyer, Oken,

M.-E.. Thompson, Baird, Stp. & Liitk.,

V. Ben., B.-S., Hesse.

„ S Claus, Beitrag zur Naturges. der Lern.

1868, p. 16, pi. iii., iv.

„ Al. Mrazek, Beitrag zur Anat. der Lern.

1895.

„ I. C. Thompson, Eep. Copep. of Liverp.

Bay, 1893, pi. xxiv.

gadina Miill. Zool. Dan. iv. p. 65, pi. cxviii. fig. 4.

„ 0. Tabr. Faun. Grojnl. 1780, p. 339.

Lernceocera brancMalis Blainv. Journ. de Physique, xcv. 1823,

p. 376, pi. xxvi. fig. 1.

„ „ Nordm. Mikrogr. Beitrage, ii. 1832, p. 130.

„ sigmoidea Stp. & Liitk. Bidrag til Kundskab, 1861,

p. 404, pi. xiii. fig. 29.

In Coll. Brit. Mus.

Host : gills of Gadidce. N. temperate region.

(2) Leen^a eigida. $ .

Lerncea rigicla Kr. Bidrag til Kundskab, 1863, p. 320, pi. xviii.

fig. 2.

Host :— ? Valparaiso.

(3) LEENiEA LUSCI. J .

Lerncea lusci B.-S. Ann. & Mag. N. H. ser. 6, xviii. 1896, p. 13,

pi, iv. fig. 6.

In Coll. Brit. Mus.
Host : gills of Gadus luseus. Plymouth.

(4) LeENjEA LOTELLiE. $ .

Lerncea lotellce Thomson, Trans. N. Z. Inst. 1889, vol. xxii.

p. 369, pi. xxviii. fig. 3.

In Coll. Brit. Mus.
Host : Lotella bacchus. N. Zealand.

G. 10. HjEmobaphes Stp. & Liitk.

Head rectangular, without horn-like processes. Two more or less

distinct thoracic segments are visible crowded behind the head,

each with a pair of bilobed, not articulated limbs ; neck very elong-

ated, acutely curved, near which flexure are two short blunt

processes. Genital segmeut dilated, twisted on itself, with, on

either side over the origin of the spirally coiled egg-tubes, a pair

of tubercles ; abdominal portion considerably narrower, with

blunted extremity. Two pairs of biramose biarticulated limbs are

present.
32*
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(1) HiEMOBAPHES CYOLOPTERINUS. $ .

Lernaa cydopterina Fiibr. Fauna Groenl. 1780, p. 337.

Lerna'ocera cydopterina Blainv. Journ. de Physique, xcv. 1823,

p. 376.

Lerncm cydopterina Kr. Tidsskrift, i. 1837, p. 502, pi. v. fig. 4.

Lerncm cydopterina M.-E. Hist. Nat. Crust, iii. 1840, p. 529.

Hamohaplies ciidopterina Stp. & Liitk. Bidrag til Kundskab,
1861, p. 405, pl.'xiii. fig. 30.

Hosts : Cydopterus spinosiis, Cottus spp., Gadus sp., Gunnellus

[Centronotus] fasdatus, Sebastes norvegicus. Faroe Is. &c.

Gr. 11. Peeoderma Heller.

Head globulnr, covered with numbers of closely placed fine-

branching processes, united to the long sac-like genital segment

by a short, narrow, slender neck, at a right angle and one-third

from the exti'emity. Anterior antennae triarticulate, setiferous.

First two pairs of true limbs biramose, others uniramose, each with

two joints. Egg-sacs long ; ovules in a single row.

(1) PeRODEEMA CTLINDBICTJM. $.

Peroderma cylindrica Heller, Eeise d. Novara, 1865, p. 250,

pi. XXV. fig. 6.

„ „ llichiardi, Atti della Soc. Toscana, 1875,
vol. ii. pi. iv. fig. 1.

„ hrandiinta E.-S. Ann. & Mag. N. H. ser. 7, vol. i.

1898, p. 13, pi. vii. fig. 2.

Hosts :
' Sardine ' in Mediterranean ; Coilia dussumieri, Bombay.

Family VI. CHONDEACANTHID^.

Female forms incompletely or indistinctly segmented, often of
particularly bizarre appearance from the growth of irregular lobes

and prolongations. The anterior antennse are short, 2-3-ioiuted,
the posterior generally in the form of simple hooks, often
powerful. Maxillipeds small, unciform, close to the mouth-opening

;

limbs generally in the form of non-articulate lobes. Sex-organs
paired, often very voluminous. External ovaries claviform ; ovules
mulliseriate in most cases, sometimes convoluted or hidden.

The pigmy male is out of all proportion to the female, to which
it is firmly adherent. It has a distinct cephalothorax, segmented
abdomen, and is furnished with articulate limbs.

G. 1. Sphyeion Cuv. {Lesteira Kr.)

Plead float-like, enlarged transversely, separated by a long
cylindrical neck from the genital segment, which is cordiform
or oval, flattened antero- posteriorly ; this gives off on either side

of the rudimentary abdomen a bunch of hard grape-like processes
projecting backwards. Thoracic limbs suppressed. Egg-tubes
long, robust. Antennae as non-articulate lobes.
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(1) Sphteion l^vigatum. 2 .

Sphyrion Icevigatus Cuv. Regne Anim., Zooph. 1830, pi. xxxii.

Chondracanthus levis Quoy & Grai., Freyciuet Eeise Zool. 1824,

p. 541, pi. Ixxxvi. fig. 10.

„ „ Guerin, Iconogr. Zooph. pi. ix. fig. 4.

„ „ Stp. Overs. Vidensk. Selsk. Kjobenh.

1869, p. 187.

Lesteira hroyeri Thomson, Trans. N.Z. Inst. vol. xxii. 1889,

p. 370, pi. xxviii. fig. 4.

In Coll. Brit. Mus.

Hosts : Gadus sp., Cape of Good Hope (Q. & G.) ; Genypteriis

blacodes, N.Z. (Thorns.).

(2) Sphyeiok lumpi. 5 .

Lestes lumpi Kr. Danmk. Fiske, ii. 1845, p. 217.

Lesteira lumpi Kr. Bidrag til Kundskab, 1863, p. 325, pi. xviii.

fig. 5.

„ „ Stp. Overs. Vidensk. Selsk. Kjobenh. 1869,

p. 182, pi. ii. fig. 5.

In Coll. Brit. Mus.

Host : Oyclopterus lumpus. Denmark ; ? Dungeness.

G. 2. Medbsicaste Kroyer.

Head minute, rounded, with both pairs of antennae, and two
pairs of minute uncinate maxillipeds and mouth in front. Thoracic

poi'tion very elongated, divided into two parts, the anterior being

the broader, having at its base two wing-like processes, the

posterior portion cylindrical. Genital segment as broad as long,

robust, deeply emarginate in front and behind. Abdomen
small, biarticulate. Egg-sacs long, club-shaped. One pair (?) of

bilobed thoracic limbs placed close behind the head,

Male pigmy, like those of Chondracanthus.

1. Medesicaste triglarum. 2 .

Medesicaste triglarum Kr. Bidrag til Kundskab, 1863, p. 312,

pi. xviii. fig. 1.

Host : Trigla hirundo, Kattegat.

2. Medesicaste penetrans. $ .

Medesicaste penetrans Heller, Eeise d, Novara, 1865, p. 235,

pi. xxv. fig. 1.

Host : Trigla capensis. Cape of Good Hope.

G. 3. Okaliek", gen. nov.

Head rounded in front, carrying there the two pairs of antennae

,

and lateral lobe-like projections
;

produced posteriorly as a
cylindrical neck more or less long, at the juncture of which with
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the thoracic segment are distiuctly seen the mouth, maxillae, aud

two pairs of maxillipeds. Body large, convex above, concave

beneath, robust, with margins deeply incised ; it is divided into

two portions, the thoracic bearing on the ventral side two pairs of

blunt lobed processes, and the genital rounded and larger.

Abdomen biarticulate. E,t;-g-sacs elongated, claviform.

Male pigmy as in Chondracanthics.

Oralien asellinus. J 5 . (Plate XXVI. figs. 1, & la-lc.)

Lerncea asellina Linn. Fauna Suae. 1761, p. 510.

Lenicentoma triglte Blaiuv. Jour, de Physique, xcv. 1822, p. 441,

pi. Ixii. fig. 12.

„ „ Blainv. Diet, des Sc. Nat. xxiv. 1823, p. 125.

Chondracanihus triglce Nordm. Mikrogr. Beitrage, ii. 1832, p. 116,

pi. ix. fig. 1.

„ „ Guerin, Iconograph. pi. ix. fig. 8.

„ „ Kroyer, Tidsskrift, ii. 1838, p. 135, pi. iii.

fig. 33.

„ „ V. Ben. Ann. Sc. Nat. 3 ser. xvi. 1851,

p. 109.

„ „ M.-E. Hist. Nat. Crust, iii. 1840, p. 502.

;, „ Stp. Bull. Soc. Koy. Dan. 1869, pi. ii.

fig. 1.

„ B.-S. Ann. & Mag. N. H. ser. vi. 1896,

p. 13, pi. iv. fig. 4.

Lernentonia asellina Baird, Brit. Entom. 1850, p. 329, pi. xxxv.

fig. 4.

Chondracanihus gurnardi Kr.

„ „ Stp. Bull. Soc. Eoy. Dan. 1869, pi. ii.

fig. 3.

In Coll. Brit. Mus.

Hosts : gills o£ Oadus sp. and Trigla spp. Europe.

G. 4. Stbabax Nordm.

Head oblong, with six knob-like swellings. Body elongated,

widening posteriorly, where it gives off on either side four filiform

processes. Abdomen pyriform, g as long as processes ; limbs

suppressed.

Male pigmy, distinctly segmented, and provided with limbs.

(1) Steabax monsteosus. 6 2 •

Strahax moiistrosus Nordm. Bull. Soc. Imp. N. H. Moscou,

1864, t. xxxvii., pi. v. fig. 10.

Host : Scorpcena porcus. Mediterranean.

G-. 5. Trichthaceeus Kroyer.

Head short, dilated, separated from the oval non-segmented

body by a constriction. Abdomen small, articulate. Anterior
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antennffi slender, with three joints. Posterior large, trifurcate.

There are four pairs of rudimentary limbs, the first biramose.

Ovarian sacs long ; ovules multiserial.

Male pigmy, like those of Ohondracanthus.

(1) Teichthaceeus PERISTEDII. $ c? .

Trichthacerus peristedii Kr. Bidrag til Kundskab, 1863, p. 2G4.

pi. xiy. fig. 7.

Host : gills of Peristethtis sp. Eio Janeiro.

(2) Trichthaceeus molestus. 2 .

Trichthacerus molestus Heller, Eeise d. Novara, 1S65, p. 233,

pi. xxiii, fig. 5.

Host : gills of Prionotus jjunctatus. Brazil.

G. 6. Blias Kroyer.

Head rounded, sepai'ated by a constriction from the smooth,
thick, oval body, which is unsegmented and without processes.

Abdomen biarticulate, small, with two short terminal setae.

Anterior antennae short, thick. Posterior are two-jointed, unci-

nate. Mouth at the posterior part of the head. Two pairs of

single branched articulate limbs are present.

Male pigmy, like those of Ghondracanthus.

Blias prionoti. $ S .

Aethon prionoti Kllr. Ann. Wien. Mus.
Blias prionoti Kr. Bidrag til Kundskab, 1863, p. 262, pi. xii.

fig. 5.

Host : gills of Prionotus punctatus. Brazil.

Gr. 7. Chondeacanthtjs. De la Eoche. {Lernentoma Blainv.)

Head distinct, separated from the body by a more or less

constricted neck. Thorax indistinctly biarticulate, bearing two
pairs of lobe-like limbs. Genital segment compressed with

concave borders, or provided with irregular globose or elongated

processess. Abdomen distinctly articulated, placed between the

two posterior horns. Anterior antennae 2-or3-jointed. Posterior

uncinate, stroag. Mouth and appendages placed a little behind
these. External ovaries large ; ovules multiseriate.

Male pigmy ; the cephalothorax carries the strong hook-like

posterior antennae (or hooks of attachment) on the dorsal surface

;

abdomen segmented ; thoracic limbs articulate.

(1) Chondeaoanthus ooenutus. c? 2 .

Lerncea cornuta Miill. Zool. Dan. i. 1776, pi. xxxiii. fig. 6.

Entomoda cornuta Lamarck, Hist. Aniin. sans Vert. viii. 1818.
Anops cornuta Oken, Lehrbuch Naturg. iii. 1815.

Lernentoma cornuta Blainv. Diet. Sc. Nat. xxvi. 1823, p. 126.
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Chondracanilius cornutus Cuv. Ecgne Anim. iii. 1830, p. 258.

„ „ Nordm. Mikrogr. Beitriige, ii. 1832,

p. Ill, pi. ix. fig. 10.

M.-E. Hist. Nat. Crust, iii. 1840,

p. 500, pi. xl. fig. 18.

Lernenioma cornuta Baird, Brit. Entom. 1850, p. 328, pi. xxxv.

fig. 2.

Cliondracantlius cornutus Kr. Bidrag til Kuudskab, 1863, p. 249,

pi. xiii. fig. 7.

„ „ V. Ben. Anu. des Sc. Nat. 3 ser. xvi.

1851, p. 108, pi. iv. fig. 1.

&c.

„ jlurce Kr., Yar., Bidrag til Kundskab, 1863,

p. 249, pi. xiii. fig. 6.

„ solece Kr., Var., Tidsskrift, i. 1837, p. 139, pi. iii.

„ M.-E. Hist. Nat. Crust, iii. 1840, p. 501.

„ „ V. Beu. Ann. Sc. Nat. xvi. 1851, p. 109.

In Coll. Brit. Mus.
Host : gills of various Pleuronectidce,

(2) Chostdeacanthus ophidii. 2 .

Chondracanthus ophidii Kr. Bidrag til Kundskab, 1863, p. 244,

pi. xii. fig. 6.

Host : gills of Ophidium (blacodes ?). Valparaiso.

(3) Chondeacanthus maceueus. 5 .

Chondracanthus macrurus Brady, Challenger Eep. viii. 1883,

p. 137, pi. Iv. fig. 4.

Host : Macrurus sp. Kerraadec Is.

(4) Choi^deacanthus clatatus. 5 6

Chondracanthus clavatus B.-S. Ann. & Mag. N. H. ser. 6, xviii.

1896, p. 13, pl. v. fig. 6.

In Coll. Brit. Mus.

Host : gills of Pleuronectes microcephaltis. Plymouth.

(5) Chondracanthus sicyasis. $ c? •

Chondracanthus sicyasis Kr. Bidrag til Kundskab, 1863, p. 244,

pl. xiii. fig. 4.

Host : gills of Sicyases sp. Valparaiso.

(6) Chondeacanthus limanm;. $ d .

Chondracanthus limandce Kr. Bidrag til Kundskab, 1863, p. 248,

pl. xiv. fig. 2.

Host : gills of Platessa [Pleuronectes] limanda Linn.

(7) Chondeacanthus psetti. 2 •

Chondracanthus psetti Kr. Bidrag til Kundskab, 1863, p. 243,

pl. xiii. fig. 5.

Host : Pleuronectes sp. Valparaiso.
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(8) Chondbacanthus lotell^. 5 .

Chondracanthus lotellcB Thomson, Trans. N.Z. Inst. vol. xxii.

1889, p. 372, pi. xxviii. fig. 7.

In Coll. Brit. Mus.

Host : gills of Lotella bacchus. New Zealand.

(9) Chondeacanthus ceassicoenis. 5 .

Chondracanthus crassicornis Kr. Tidsskrift, i, 1837, p. 203, pi. ii.

fig. 10.

„ „ M.-E. Hist. Nat. Crust, iii. 1840,

p. 501.

Host : Labrus.

(10) Chondeacanthus beeticollis. 2 ,

Chondracanthus brevicollis KUr. Ann. Wien. Mus.
. „ „ Kr. Bidrag til Kundskab, 1863,

p. 246, pi. xiii. fig. 3.

Host : —? Indian Ocean.

(11) Chondeacanthtts angustatus. $ .

Chondracanthus amjvstatus Heller, E-eise d. Novara, 1865,

p. 230, pi. xxiii. fig. 2 (not 3).

„ „ Schaub, Arbeit. Akad. Wien, 1876,
pis. i.-iii.

Host : Uranoscopus scaber. Mediterranean.

(12) OhONDRAOANTHUS ALATUS. 2 cJ •

Chondracanthus alatus Heller, Heise d. Novara, 1865, p. 231,
pi. xxiii. fig. 3 (not 2).

„ „ B.-S. Ann. & Mag. N. H. ser. 7, i. 1898,

p. 14.

Hosts : HipiJoglossus walaJco, Singapore ; Psettodes erumei,

Bombay.

(13) Chondeacanthits elongatus. $ c? •

Chondracanthus elongatus B.-S. Ann. & Mag. N. H. ser. 7, vol. i.

1898, p. 14, pi. vi. fig. 4.

In Coll. Brit. Mus.

Host : Solea sp. Bombay.

(14) CHONDKAOANTHtrS HOEEIDUS. $ .

Chondracanthus horridus Heller, Keise d. Novara, 1865, p. 232,
pi. xxiii. fig. 4.

Host : Gobius jozo. Mediterranean.

(15) Chondeaoanthus chylomtcteei. 2 .

Chondracanthus chylomycteri Thoms. Trans. N.Z. Inst. xxii.

1889, p. 371, pi. xxviii. fig. 5.

Host: month oi Chylomycterus jaculiferus. New Zealand.
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(16) Chondeacanthus genyptebi, 2 .

Chondracmithiis genypten Thorns. Trans. N.Z. Inst, xxii. 1889,

p. 372, pi. xxviii. fig. 6.

Host. : Genypterus hlacodes. New Zealand.

(17) Chondeacanthus eadiatus. 5 .

Chondracanthus radiatus Miill. Zool. Danica, i. 1776, pi. xxxviii.

fig. 3.

Lernentoma radiata Blainv. Diet. Sci. Nat. xxvi. 1823, p. 124.

Entomoda radiata Lamarck, Hist, des Anim, s. Vert. iii. p. 223.

Chondracantlms radiatus Kr. Bidrag til Kundskab, 1863, p. 251,

pi. xiv. fig. 1.

Hosts : Coryphcena (Macrurus) riipestris. Greenland.

(18) Chondeacanxhus mebluccii. 2 6 .

Chondracanthus merluccii Holt, Mem. Soc. Hist. Nat. Copenhag.
vol. T. pi. iii. fig. 2.

Kr. Tidsskrift, i. 1837, p. 278, pi. iii.

fig. 9.

„ „ M.-E. Hist. Nat. Crust, iii. 1840,

p. 503.

„ „ B.-S. Journ. M. B. Assn. Plymouth,

1896, p. 161.

„ xyphice ? Cuv. Iconogr. Zool. pi. ix. fig. 20.

In Coll. Brit. Mus.
Host : gills of Merlucdus vulgaris.

(19) Chondeaoanthus nodosus. 2 .

Lerncea nodosa Miill. Zool. Danica, 1776, p. 40, pi. xxxiii.

fig- 5-

„ „ Lamarck, Hist, des Anim. s. Vert. iii. 1818,

p. 231.

Lernentoma nodosa Blainv. Diet. Sci. Nat. xxvi. 1823, p. 125.

Chondracanthus nodosus Kr. Tidsskrift, ii. 1838, p. 133, pi. iii.

fig. 2.

, „ M.-E. Hist. Nat. Crust, iii. 1840,

p. 503.

Host : Fleuronectes sp.

(20) Chondracanthus lophii. $ d •

Chondracanthus lophii Johnst. Loud. Mag. N. H. 1836, p. 181,

fig. 16.

„ „ Eathke, Nov. Act. Nat. Cm-. 1843, xx.

p. 116, pi. V. fig. 2.

„ gibbosus Thomps. Ann. Mag. N. H.

„ Kr. Tidsskrift, 1840, p. 738, pi. ii.

fig. 4.

„ V. Ben. Ann. d. So. Nat. xvi. 1851,

pi. iii. fig. 10.
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Lernentoma lophii Baird, Brit. Bntotn. 1850, p. 330, pi. xxxv.

fig. 3.

Chondracanthus lophii B.-S. Journ, M. B. Assn. Plymoutb, 1896.

p. 162.

In Coll. Brit. Mus.
Host : gills of Lophius piscatorius.

(21) Chondeacanthus zeus. $ c? .

Chondracanthus zei De la Eoche, Nouv. Bull, de Soc. Philom.
ii. 1811, p. 270, pJ. ii. fig. 2.

„ delarochiana Blaiuv. .Tourn. Physique, xcv.

1822, pi. xxvi. fig. 13.

„ zei Burmeister, Nov. Act. Nat. Our. xvii. 1831,

p. 325.

„ „ Guerin, Iconogr. Zool. pi. ix. fig. 9.

„ tuberculatus Nordm. Mikrogr. Beitrage, 1832,

p. 118.

zei M.-E. Hist. Nat. Crust. 1840, p. 504.

Lernentoma zei Baird, Brit. Bntom. 1850, p. 327, pi. xxxv.

fig.l.

Chondracanthus zei V. Bened. Ann. Sc. Nat. xvi. 1851, p. 110,
pi. iv. fig. 5.

„ „ B.-S. Journ. M. B. Assn. Plymouth, 1896,

p. 162.

In Coll. Brit. Mus.

Host : gills of Zeus faber.

G. 8. Diocus Kroyer.

Head small, with long pointed processes on either side directed

outwards. Body short, compressed, squarish, deformed, with obtuse

nodular arm-like projections. Egg-sacs convoluted. Anterior

antennae 3- or 4-join ted. Posterior small, uncinate.

(1) Diooirs GOBiNus. 2 .

Lerncea gohina Eabr. Zool. Dan. 2747.

„ „ Miill. Fauna Groenlandica, 389.

Chondracanthus yohinus Kr. Tidsskrift, 1837, p. 289.

Diocus gohinus Kr. Bidrag til Kundskab, 1863, p. 259.

„ „ Stp. & Lutk. Bidrag til Kundskab, 1861, p. 423,

pi. XV. fig. 39.

Host : Cottus gobio. North Sea.

G. 9. Tantpleurus Stp. & Liitk. (Ismalia Berg.)

Head small, rounded, covered with a number of papilliform

processes. Body in the form of two wide incurving lobes, much
shorter than deep, with irregularly cut borders. Abdomen short.

Limbs not apparent. Egg-sacs twisted, partially hidden.

Male not known.
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(1) Tanypleueus alcicoenis, $ .

TanypUurus alcicornis Stp. & Liitk. Bidrag til Kundskab, 1861,

p. 425, pi. XV. fig. 30.

Hosts : Cydopterus spinosus, Scymnus microcephaJus [Lsemargus

borealis]. Greenland.

FamUy VII. LEEN^OPODID^.

Adult female with the body robust, incompletely or not at all seg-

mented. The anterior antennae are small, springing from the inside

of the posterior ones, which are generally two-branched. Mouth
conical, with a ciliated margin in which is seen the dentate slender

mandible. Maxillae curved, toothed, and free. First maxillipeds

large, as strong hook-like limbs. Second maxillipeds converted

into organs of attachment, sometimes long and slender, others

united throughout, or short and dilated, terminating in a fixing

apparatus. Thoracic limbs often totally suppressed. External

ovaries as dilated sacs. Generally a fixed parasite.

Male pigmy, found on some portion of the female (head, arms, or

body). It is strikingly different and proportionately very small.

Articulate limbs more or less represented, but varying considerably

in different genera, and useful as a means of classification.

G. 1. Thysanote Kroyer.

Cephalothorax not markedly attenuated, joining imperceptibly

with the body, which is dilated and flattened ; the second maxilli-

peds, like the hinder part of the body, giving rise to fimbriform

appendages. Abdomen minute. Anterior antennae slender,

articulate
;
posterior unciform. Second maxillipeds united at the

end.

Male with distinct cephalothorax, and elongated segmented
abdomen.

(1) Thtsanote pomaoanthi. 2 .

Thysanote pomacanthi Kr. Bidrag til Kundskab, 1863, p. 288,

pi. XV. fig. 1.

Host : gills of Pomacanihus paru. West Indies.

(2) Thysanote fimbeiata. 2 .

Brachiella fimhriata Heller, Eeise d. Novara, 1865, p. 240,
pi. xxiv. fig. 2.

Host : gills of Serranus sexfasciatus. Batavia.

(3) Thysanote lobiventeis. 2 .

Brachiella lobiventris Heller, Keise d. Novara, 1865, p. 241.

pi. xxxiv. fig. 3.

Host : gills of Rhyptictts saponaceus. Brazil.
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(4) Thysanote appendictjlata. 5 cf .

Brachiella appendiculata Stp. & Liitk. Bidrag til Kundskab,
1861, p. 419, pi. XV. fig. 35.

„ „ Carl Vogt, Arch. Zool. Exp. xvi. 1877.

„ appendiculosa B.-S. Ann. & Mag. N. H. ser. 7, i.

1898, p. 14, pi. vi. fig. 1.

In Coll. Brit. Mus.
Hosts: gills oi Stromateusparu\_^.n\gev],Polynemus tetradactylus.

Indian Ocean.

(5) Thtsanote impudica. 2 d
Brachiella impudica Nordin. Mikrogr. Beitrage, ii. 1832, p. 92,

pi. viii. fig. 1.

„ „ M.-E. Hist. Nat. Crust, iii. 1840, p. 513.

„ „ C. Vogt, Arch. Zool. Exp. xvi. 1877, p. 436.

„ „ B.-S.Jour.M.B.Assn.Plymouth,1896,p.l62.

In Coll. Brit. Mus.
Hosts : gills of Gadus ceglefinus and Trigla sp. Europe.

Gr. 2. Basanistes Nordm.

Cephalothorax distinctly separated from the body, and not
attenuated. Genital segment quadrilateral or egg-shaped, with

three rounded tubercles on either side. Second pair of maxillipeds

short, united at the extremity, the first pair being placed at their

base.

Young as an elegant free-swimming Nauplius.

(1) Basanistes huchonis. 2 .

Lemma huclionis Schrank, Voyage in Boheme, p. 99, pi. i. fig. a.

„ „ Lamarck, Hist, des Anim. sans Vert. 1818, iii.

p. 230.

Basanistes huclionis Nordm. Mikrogr. Beiti'age, ii. 1832, p. 87.

„ „ KoUar, Ann. Wien. Mus. 1841, p. 86, pi. x.

„ „ M.-E. Hist. Nat. Crust, iii. 1840, p. 509.

Lernoiopoda clavigera? Olsson, Oversigt Kgl. Ak. Forh. 1872,
pi. V.

In Coll. Brit. Mus.
Host : gills of Salmo hucho and Thymallus vulgaris.

G-. 3. Vanbenedenia Malm.

Head short, broader than long, not markedly attenuated, but
plainly separated from the body. Body elongated, indistinctly

segmented ; no caudal appendages. External ovaries long, filiform.

Second maxillipeds short and thick.

(1) Vanbenedbnia keoeybei. $ .

Vanbenedenia kroyeri Malm, Eorhand. Skand. Naturf. 1860,

p. 620.

Host : gills of Chimcern monstrosa. Kattegat.
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G. 4. Charopinus Kroyer.

Cephalothorax short, distinctly two-joiated. Second maxillipeds

very long and slender, arm-like, with organ of attachment as hand-

like clasping processes. Grenital segment elongated, indistinctly

segmented, terminating in two simple filiform processes. Abdomen
rudimentary. External ovaries saccular.

Male minute; cephalothorax distinct; 2nd maxillipeds very

large and cheliform ; abdomen with 5 or 6 articulations.

(1) Chaeopinus eamosus. 2 d .

Charopinus ramosiis Kr. Bidrag til Kuudskab, 1863, p. 284,

pi. xiv. fig. 5.

Host : gills of Baja davata. Europe.

(2) Charopinus dalmanni. ^ ^ .

Lerncea dalmannii Hetzius, Froriep's Notizen, xxix. 1831, p. 617,

pi. vi. fig. 5.

Lei-ncBopocla dalmannii Kr. Tidsskrift, i. 1837, p. 264, pi. ii. fig. 3.

„ „ M.-E. Hist. Nat. Crust, iii. 1S40, p. 516.

Charopinus dalmannii Kr. Bidrag til Kundskab, 1863, p. 280,

pi. xiv. fig. 6.

Host : gills of Raja batis. Europe.

(3) Charopinus hypocephalus. $ .

Stylophorus hypocephalus Hesse, Ann. Sci. Nat. ser. 6, viii. 1878,

art. 15, p. 1.

G. 5. Acthebes Nordm.

Cephalothorax distinctly separated from the body, short, oval,

one-jointed. Second maxillipeds long, slender, arm-Like, united at

the end, bearing a small disc of attachment. Body oval, distinctly

segmented. External ovaries bag-like ; ovules large.

(1) ACTHEEES PERCARUM. $ .

Adheres perairum Nordm. Mikrog. Beitrage, 1832, p. 63, pi. i.

Kr. Tidsskrift, ii. 1838, p. 143, pi. iii. fig. 6.

„ „ M.-E. Hist. Nat. Crust, iii. 1840, p. 511,

pi. xl. fig. 8.

Host: Perca fluviatilis.

(2) Actheres pimelodi. $ .

Adheres pimelodi Kr. Bidrag til Kundskab, 1863, p. 272,

pi. xvii. fig. 5.

Host : gills of Pimelodes maculatus. North America.

(3) Actheres lac^. $ .

Adheres lac(e KlLr.

„ „ Kr. Bidrag til Kundskab, 1863, p. 274, pi. xvii.

fig. 6.

Host : Perca laca. North America.
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(4) ACTHEEES SELACHIOETIM. $ .

Adheres selachiorum Kurz, Zeitschrift wissens. Zool. xxix. 1877,

p. 385, pi. XXV. fig. 1.

Host : Mustelus Icevis, Myliobatis aquila.

G. 6. Lebn^opoda Krojer.

Cephalothorax short, single-jointed, stout, distinctly separated

from the body. First maxillipeds placed not far behind the mouth.
Second maxillipeds long, thin, arm-like, united at the end, bearing

a disc of attachment. Genital segment elongated, bag-like, not
segmented.

Male minute; cephalothorax distinct; abdomen elongated,

segmented ; articulate limbs present.

(1) LerNjEopoda elongata. 2 d .

Lerncea elongata Grant, Edinb. Journ. of Science, vii. 1827,
p. 147, pi. ii. fig. 5.

Lemceopoda eloncfata M.-E. Hist. Nat. Crust, iii. 1840, p. 515.

„ „ Baird, Brit. Entom. 1850, p. 333, pi. xxxy.
fig. 5.

„ „ Stp. & Liitk. Bidrag til Kundskab, 1861,
p. 422, pi. XV. fig. 37.

„ „ V. Ben. Eech. sur la Faune lit. Belg. 1861,
p. 154.

In Coll. Brit. Mus.
Host : eye of Shark. Greenland.

(2) LEKNiEOPODA STEILATA. $ .

Lemceopoda stellata Mayor, Bull, de la Soc. Phil. 1824, p. 24,
pi. 'i. fig. 2.

„ „ Eathke, Nova. Act. Acad. Cses. Leop. 1839,
p. 154.

„ „ M.-E. Hist. Nat. Crust, iii. 1840, p. 515,
pi. xl. fig. 12.

Host :—? Norway.

(3) Leen^opoda galei. $ cj

.

Lemceopoda galei Kr. Tidsskrift, vol. i. 1837, p. 272, pi. iii. fig. 5.

„ „ M.-E. Hist. Nat. Crust, iii. 1840, p. 516.

„ „ Baird, Brit. Entom. 1850, p. 334, pi. xxxv.
fig. 7.

„ „ V. Bened. Ann. des Sci. Nat. 3 ser. xvi. 1851,
p. 120, pi. iv.

„ B.-S. Jour. M. B. Assn. Plymouth, 1896, p. 163.
miisteli Thomson, Trans. N. Z. Inst. xxii. 1889,

p. 373, pi. xxviii. fig. 9.

In Coll. Brit. Mus.
Hosts : fins of Mvstelus vulgaris, M. antarcticus, Squalus

acanthus, Scyllium canicula.
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(4) Lernjeopoda sebastes. 2 .

Lernaopoda sebastes Kr. Bidrag til Kundskab, 1863, p. 279,

pi. xvii. fig. 7.

Host : gills of Sebastes norver/icus. Greenland.

(5) Lernjeopoda obesa. 2 •

Lernceopoda obesa Kr. Tidsskrift. vol. i. 18.?7, p. 270, pi. iii. fig. 13.

„ „ M.-E. Hist. Nat. Crust, iii. 1840, p. 516.

Host : Squalus acanthias.

(6) LERNiEOPODA SALMONEA. $ ,

Lerncea salmonea Linn. Fauna Suec. Ed. -,1761, p. 509, no. 2102.

„ „ Cordiner,Antiq.&Sc. o£N.Scot.7.8, pl.vi.fig.2.

„ „ O. Eabr. Faun. Grcenl. 337.

Miill. Zool. Dan. Prod. 2744.

Pedicuhis salmonis Gisler, Kongl. Svensk. Vetensk. Ak. Handling.

1751, p. 171, pi. viii. fig. 1.

Entomoda salmonea Lamarck, Hist. Anim. a. Vert. Ed. 2, 1818,

p. 686.

LerncEOpoda cyprinacea Hermann, Naturforsch. no. 19, 1783,

pi. ii. fig. 7.

„ salmonea Blainv. Diet. Nat. xxvi. 1823, p. 127.

Mayor, Bull, des Sc. Soc. Phil. 1824,

vol. xxiv.

„ carpionis Kr. Tidsskrift, i. 1837, p. 268, pi. ii. fig. 6.

„ „ M.-E. Hist. Nat. Crust, iii. 1840, p. 515.

„ salmonea Baird, Brit. Entom. 1850, p, 335,

pi. XXXV. fig. 6.

„ „ Kr. Bidrag til Kund. 1863, p. 275,

pi. XV. fig. 3.

Basanistes salmonea M.-E. Hist. Nat. Crust, iii. 1840, p. 509,

pi. xli. fig. 3.

In Coll. Brit. Mus.
Host : Salmo spp., Cyprinus leuciscus [Leuciscus vulgaris].

G-. 7. Tracheliastes Nordm.

Cephalothoraix subcylindrical or cordate ; mouth inferior ; orbicular

ciliated. Second maxillipeds long, arm-like, united at the ends, and

provided with an organ of attachment. First ma^xilliped small,

uncinate, at the base of the arms. Genital segment elongated,

bag-like, not segmented, and without lobes or tubercles. Abdomen
small. External ovaries saccular ; ovules large.

(1) Tbacheliastes poltcolophus. $ ,

Tracheliastespolycolophus Noi'dm.Mikrog.Beitriige.ii. 1832,p. 95,

pi. vii. figs. 1-8.

„ „ M.-E. Hist. Nat. Crust, iii. 1840,

p. 507, pi. xl. figs. 1-7.

In Coll. Brit. Mus.

Host : gills of Cyprinus jeses.
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(2) Teacheliastes mactiiatus. 2 •

Traclieliastes maculatus Kollar, Ann. Wien. Mus. i. 1841, p. 85.

M.-E. Hist. Nat. Crust, iii. 1840,

p. 507.

Host : Cyprinus hrama [Abramis brama].

(3) Tkacheliastes stellieer. 2 •

Traclieliastes stellifer Kollar, op. cit. p. 82, pi. ix. fig. 8.

„ „ M.-E. op. cit. p. 508.

' Host ; Silums glanis.

G. 8. Bbachiella Cuv.

Cephalothorax markedly thin and elongated, vermiform. First

maxilliped placed close behind mouth ; second mostly long, arm-
like, generally divided up to the ends, v\'here is found the organ of

attachment. Genital segment oval or quadrilateral. Abdomen
simple.

Male. Pigmy, attached to body, neck, or maxillipeds of female.

Cephalothorax distinctly divided from the long segmented
abdomen by a marked constriction ; both pairs of maxillipeds large,

uncinate.

(1) Beachiella bispinosa. 2 d .

BracTdella bispinosa Nordm. Mikrogr. Beitrage, 1832, p. 94,

j)l. viii. iig. 4.

M.-E. Hist. Nat. Crust, iii. 1840, p. 513.

C. Vogt, Arch. Zool. Exp. 1877, p. 426.

„ bicaudata ? Kr. Tidsskrift, i. 1837, p. 275, pi. iii. fig. 2.

„ „ M.-E. op. cit. p. 515.

„ „ B.-S. Journ. M. B. Assn. Plymouth, 1896,

p. 163.

In Coll. Brit. Mus.

Host : gills of Trigla spp. Europe.

(2) Beachiella lophii. 5 .

BracUella lophii M.-E. Hist. Nat. Crust, iii. 1840, p. 514,

pi. xli. fig. 4.

„ C. Vogt, Arch. Zool. Exp. 1877, p. 426.

Host : Lophius sp. Naples.

(3) Beachiella eostrata. $ .

Bracliiella rostrata Kr. Tidsskrift, i. 1837, p. 207, pi. ii. fig. 1.

„ „ M.-E. Hist. Nat. Crust, iii. 1840, p. 514.

C. Vogt, Arch. Zool. Exp. 1877, p. 426.

In Coll. Brit. Mus.

Hosts : gills of Pleuronectes pinguis, P. [Rhombus] maximvs,
Hippoglossvs vulgaris. North Sen, Greenland.

Peoo. Zool. Soc—1899, No. XXXIII. 33
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(4) Beachiella pastinacea. 2 •

Brachiella pastinacen Y. Bened. Ann. Sei. Nat. 3 ser. xvi. 1851,

p. 118, pi. iv. fig. 8.

C. Yogt. Arch. Zool. Exp. 1877, p. 426.

„ Kurz, Zeitschrift wiss, Zool. 1877, p. 389,

pi. XXV. figs. 2, 3.

Host : nasal fossa of Tri/gon pastiaaca.

(5) Beachiella paekeei. $ .

BracMetta parlceri Thomson, Trans. X. Z. Inst. xxii. 1889,

p. 374, pi. xxviii. fig. 8.

In Coll. Brit. Mus.

Hosts : Raja nasida and Tiygon sp. New Zealand.

(6) Brachxella malleus. 2 d

'

Brachiella malleus Nordm. Mikrogr. Beitrage, ii. 1 832, p. 95.

„ C. Yogt, Arch. Zool. Exp. vi. 1877, p. 417.

Host : Torpedo marmorata.

(7) Beachiella insidiosa. $ S .

Bracliiella insidiosa Heller, Eeise der Novara, 1865, p. 239,

pi. xxiv. fig. 1.

„ „ B.-S. Ann. & Mag. X. H. ser. 6, xviii.

1896, p. 14, pi. vi. fig. 2.

In Coll. Brit. Mus.

Hosts : Gadxis sp. and Gadus merluccius [Merluccius vulgaris].

Mediterranean and Plymouth.

(8) Beachiella thxxxi. 2 d •

Brachiella tJu/nni Cuv. Eegne Anim. iii. p. 287, pi. xv. fig. 5.

„ .. Guerin, Iconograph. Zool. pi. ix. fig. 2.

,. Xordm. Mikrogr. Beitrage, 1832, p. 90.

„ M.-E. Hist. Nat. Crust, iii. 1840, p. 512.

„ Y. Bened. Ann. Sei. Nat. 3 ser. xxi. 1851,

p. 128.

„ C. Yogt, Arch. Zool. Exp. vi. 1877, p. 426.

„ B.-S.Jour.M.B.Assn. Plymouth, 1896, p. 162.

In Coll. Brit. Mus.

Host : gills of Thymius thynnus, Scicena uquila. Plymouth, &c.

(9) Beachiella chatiesii. $ d

.

Brachiella chaviesii Y. Bened. Bull. Acad. Eoy. de Belg. xxii.

1891, p. 23, pi. i.

Host : Ceratopterus sp. Azores.

(10) Brachiella cHEVEEUxn. $ d

.

Brachiella chevreuxii Y. Bened. op. cit. p. 29, pi. ii.

Host :
—

? Senegal.



1899.] PAEASITIC COPEPODA OK PISUES. 503

(11) Beachiella multifimbriata. 5 (S .

BrachieUa mvltifimhriata B.-S. Ann. & Mag. N. H. ser. 7, vol. ii.

1898, p. 96, pi. vi. fig. 2.

In Coll. Brit. Mus.

Host : gills of a Serraniis. Muscat.

Second maxilliped united throfughout, short.

(12) Beachiella meelttccii. 5 S .

BrachieUa merlucdi B.-S. Ann. & Mag. N. H. ser. 6, xviii.

1896, p. 14, pi. vi. fig. 1.

In Coll. Brit. Mus.

Host : Gadus merlnccius [Merluccius vulgaris]. Plymouth.

(13) Beachiella TBiGL^. $ s .

BrachieUa triglce Claus, Zur Morph. der Copep. 1860, pi. i. fig. 6.

AnchoreUa triglce Kurz, Zeitsch. f. wiss. Zool. 1877, p. 404,

pi. XXV. figs. 13-15.

BrachieUa tHglce B.-S. Journ. M. B. Assn. Plymouth, 1896,

p. 163.

Host : gills of Trigla spp.

G. 9. Anchobella Cuv. (Lernceomyzon Blville.)

Cephalothorax markedly thin and elongated, worm-like. First

maxilliped placed close behind the mouth, unciform ; the second

short, generally united together throughout, furnished at the
extremity with the organ of attachment, often in the form of a

drill. External ovaries saccular, ovules large.

Male. Pigmy; a globular cephalothorax witli antennae ciliated,

mouth and large unciform maxillipeds, but apparently entirely

destitute of abdominal segments.

(1) Anchoeella emaeginata. $ c?

.

AnchoreUa emarginata Kr. Tidsskrift, i. 1837, p. 287, pi. iii. fig. 7.

„ „ V. Bened. Ann. Sci. Nat. 1851, p. 113,
pi. vi. fig. 4.

,, Kr. Bidrag til Kundskab, 1861, p. 309.
C. Vogt, Arch. Zool. Exp. xvi. 1877,

p. 432.

„ „ Kurz, Zeitsch. f. wiss. Zool. xxix. 1877,

p. 398, pi. XXV. fig. 8.

„ „ B.-S. Journ. M. B. Assn. Plymouth
1896, p. 163.

rugosa Kr. Tidsskrift, i. 1837, p. 298, pi. iii. fig. vi.

„ M.-E. op. cit. p. 519.

,, V. Bened. op. cit. p. 114, pi. vi. fig. 7. '

In Coll. Brit. Mus.
Hosts : gills of Alosa Jinta [Clupea finta] and Anarrhichas lupm,

Europe.

33*
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(2) Anchokella otalis. $ .

Anehorella ovalis Kr. Tidsskrift, i. 1837, p. 289, pi. iii. fi^. 6.

„ M.-E. Hist. Nat. Crust, iii. 1840, p. 519.

„ C. Vogt, Arch. Zool. Exp. xvi. 1877, p. 432.

Host : gills of Trigla sp.

(3) Anchobella scombri. 2 .

Anehorella scomhri Kurz, Zeitschrift f. wiss. Zool. xxix. 1877,

p. 403, pi. XXV. fig. 12.

Host : gills of Scomber scomher.

(4) Anchokella fallax. $ .

Anehorella fallax'Ke[\ev, Reise der EregatteNovara, 1865, p. 241,
pi. xxiv. fig. 4.

„ emarginata M.-E. Hist. Nat. Crust, iii. 1840, p. 518.

(5) AlfCHORELLA STELLATA. 2 •

Anehorella stellata Kr. Bidrag til Kundskab, 1863, p. 309.

„ C. Vogt, Arch. Zool. Exp. xvi. 1877, p. 432.

Host : gills of Gachix merluccii [Merluccius vulgaris].

(6) Anchokella angulata. 2 .

Anehorella angulaia Kr. op. cit. 1863, p. 293, pi. xv. fig. 3.

C. Vogt, op. cit. 1877, p. 432.

Host : Mugil sp. Central America.

(7) Anchokella pagelli. 2 .

Anehorella pagelli Kr. op. cit. 1863, p. 295, pi. xvi. fig. 3.

„ C. Vogt, op. cit. 1877, p. 432.

Host : Pagellus sp. Mediterranean.

(8) Anchokella sargi. 2 ^ •

Anehorella sargi Kurz, Zeitschrift f. wiss. Zool. xxix. 1877,

p. 393, pi. XXV. fig. 5.

Host : gills of Sargus annularis. Trieste.

(9) Anchobella denticis. 2 •

Anehorella denticis Kr. op. cit. 1863, p. 296, ph xvi. fig. 4.

„ „ Heller, Eeise der Fregatte Novara, 1865,

p. 243.

C. Vogt, Arch. Zool. Exp. 1877, p. 432.

Host : gills of Dentex argyrozona.

(10) Anchokella quadrata. 2 •

Anehorella quadratus B.-S. Ann. & Mag. N. H. 1896, p. 15,
pi. iv. fig. 5.

Host : gills of Callionymus lyra. Plymouth,
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(11) AlfCHOEElLA BEETICOLLIS. $ .

Anchorella hrevicoUis M.-E. Hist. Nat. Crust, iii. 1810, p. 518.

C. Yogt, op. cit. 1877, p. 432.

Host : gills of Gadus cellarius.

(12) Anchoeella beegylt^. 5 .

Anchorella berqyltce Kr. op. cit. 1863, p. 297, pi. xvi. fig. 5.

C. Vogt, op. cit. 1877, p. 432.

Host : gills of Lahrus hergylta [L. maculatus].

(13) Anchorella stich^i, 2 .

Anchorella stiehoBi Kr. op. cit. 1863, p. 298, pi. xvi. fig. 1.

„ C. Vogt, op. cit. 1877, p. 432.

Host : gills of Stichceus punctatus. Greenland.

(14) Anchorella agilis. ^ .

Anchorella agilis Kr. op. cit. 1863, p. 300, pi. xvi. fig. 2.

„ C. Vogt, op. cit. 1877, p. 432.

Host : gills of Gadus agilis [G. fabricii]. Greenland.

(15) Anchorella pagri. J •

Anchorella pagri Kr. op. cit. 1863, p. 301, pi. xvi. fig. 9.

„ C. Vogt, op. cit. 1877, p. 432.

Host : gills of Pagrus vulgaris. Mediterranean.

(16) Anchorella oanthari. $ .

Anchorella canthari Heller, Eeise der Fregatte Novara, 1865,

p. 242, pi. xxiv. fig. 6.

Host : gills of Gantharus hleekeri. Cape of Good Hope.

(17) AnCHOEEI,LA UNCINATA. $ c? .

Lernaa uncinata Miill. Zool. Dan. i. 1776, pi. xxxiii. fig. 2.

Schisiurus uiicinatus Okeii, Lehrbuch der Natur. iii. 1815, p. 183.

Clavella uncinata Oken, op. cit.

Lemceomyzon uncinata Blville. Diet. Sc. Nat. xxvi. 1823, p. 122.

Anchorella uncinata Nordm. Mikrogr. Beitr. ii. 1832, p. 102,

pi. viii. fig. 8.

Kr. Tidsskrift, i. 1837, p. 290, pi. iii. fig. 8.

M.-E. Hist. Nat. Crust. 1840, p. 519.

Baird, Brit. Entom.l850,p. 377, pi. Ixxxv.

fig. 19.

V. Bened. Ann. Sci. Nat. 1851, p. 116,

pi. vi. fig. 2.

C. Vogt, Arch. Zool. Exp. 1877, p. 428.

B.-S. Journ. M. B. Assn. Plymouth, 1896,

p. 163.

„ „ Thompson, Trans. Liverp. Biol. Assn.

1893, p. 39, pi. xxvii. %. 2.

In Coll. Brit. Mus.

Host : gills and mouth of Gadidce. North Sea.

»5
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(18) Ancaorella dilatata. 2 .

Aiichorella dilatata Kr. op. cit. 1863, p. 302, pi. xv. fig. 2.

C. Vogt, op. cit. 1877, p. 432.

Host : gills of Cliilodactylus sp. Cape of Good Hope.

(19) Anchobella pakadoxa. $ (S .

Aiichorella paradoxa V. Ben. Ann. Sci. Nat. 1851, p. 117,

pi. vi. flg. 1.

„ „ C. Vogt, op. cit. 1877, p. 432.

„ „ B.-S. Ann. & Mag. Nat. Hist. ser. 6, xviii.

1896, p. 15, pi. V. fig. 2.

In Coll. Brit. Mus.

Host : gills of Scomber scomber. Plymouth.

(20) Anchoeella hostilis. $ .

Anchorella hostilis Heller, Eeise der Fregatte Novara, 1865,

p. 243, pi. xxiv. fig. 7.

„ . „ Kurz, Zeitschrift f. wiss. Zool. xxix. 1877,

p. 391, pi. XXV. fig. 4.

Host : gills of Umbrina cirrhosa. Mediterranean.

(21) Anchorella sol^nophila. 2 .

Aiwhorella scicenojjhila Heller, op. cit. 1865, p. 243, pi. xxiv.

fig. 8.

Host : gills of Scicena sp. Indian Ocean.

(22) Anchorella appendiculata. $ .

Ancliorelln appendicnlata Kr. Bidrag til Kundskab, 1863, p. 305,
pi. xvi. fig. 7.

„ „ C. Vogt, op. cit. 1877, p. 432.

Host :—? Valparaiso.

(23) Ajtchoeella lanciniata. $ .

Aiichorella lanciniata Kr. op. cit. 1863, p. 308, pi. xvi. fig. 8.

„ „ C. Vogt, op. cit. 1877, p. 432.

Host : gills of Acanthurus chirurgus. W. Indies.

Second maxillipeds not united throughout.

(24) Anchorella (?) ueolophi. $ .

Anchorella urolophi Kr. op. cit. 1863, p. 304, pi. xvi. tig. 10.

„ „ C. Vogt, op. cit. 1877, p. 432.

Host: gills of Urolophus oerstedii. Mexico.

(25) Anchorella (?) appendiculosa. J .

Anchorella? appendiculosa Kr. op. cit. 1863, p. 306, pi. xvi. fig. 6.

C. Vogt, op. cit. 1877, p. 432.

Host : Corvina sp., Pagellus sp. New Orleans.
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G. 10. Cestopoda Kurz.

Female with elongated cylindrical cephalothorax, enlarged
squarish genital segments, and minute abdomen. The ovaries are

lateral, enclosed in muscular bands which are united together
down the centre by a membrane. Second pair of maxiilipeds

short, double, muscular, serving as an organ by which the auiraal

fixes itself to its host.

(1) Cestopoda amplectens. $ .

Cestopoda amphctens Kurz, Zeitschrift f. wiss. Zool. xxix. 1877,
p. 407, pi. xxiv.

Host : gills of Sargus annularis. Adriatic.

(2) Cestopoda lizvE. $ .

Anchorella lizce Kr. Bidrag til Kundskab, 1863, p. 295, pi. xvi
'fig. 2.

Cestopoda lizcf Kurz, op. cit. 1877, p. 415.

Anchorella lizce Carl Vogt, Arch. Zool. Exp. vi. 1877, p. 432.

Host : gills of Mugil liza. New Orleans.

(3) Cestopoda cyunifoemis. 5 •

Naobranchia cygniforme Hesse, Ann. Sci. Nat. 4 ser. xx. p 122
1863.

„ „ Heller, EeisederFregatteNovara, 1865,
p. 244.

Host : Pagellus erythrinvs. North Sea.

Summary of the Genera and Species.

Family. Page. Genera. Species.

i. Ergasilidse 441 2 22
ii. Caligida) 444 25 124
iii. Dichelestidse 468 15 46
iv. Philichthyidse 477 5 14
v. Lernaeidse 480 11 38
vi. Chondracanthidse .

.

488 9 32
vii. LernaeopodidsB .... 496 10 62

Total.. 77 338

EXPLANATION OF PLATE XXVI.

Fig. 1. Oralien asellinii,s, §, p. 490. Dorsal surface, la. Ventral surface.
1 1). Anterior part of head with antenna?. 1 c. Posterior portion,
with mouth.

2. FhilicMh;s xiphice, 5 . P- 478. 2 a. (J of same.
15

3. Rickiardia denticis, 5 , p- 479. j'

4. Sphcsrifer leydigi, J , p. 479. y.

5. Colobomatus hergyltm, 5 , p. 480. —. 5 a. The same seen from the

side.

6. LeposphUus labri, J , p. 480. —

•
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2. On the Ornis of the State of Sao Paulo, Brazil.

By H. VON Ihering, C.M.Z.S.

[Received March 3, 1899.]

(Plate XXVII.)

Since my paper " As aves do Estado do Sao Paulo " (Eevista

do Museu Paulista, vol. iii. Sao Paulo, 1898, pp. 113-476) is

written in Portuguese, I believe it may be useful to offer to the

Zoological Society of London an account of the general results

at which I have arrived on this subject.

The studies made by me during the past six years on the Ornis

of this State have led to conclusions concerning the geographical

distribution of its Birds which differ essentially from those pub-

lished by Pelzeln in his work on the Birds collected by Natterer,

It is necessary to distinguish between the material results due to

the efforts of JSatterer, the most successfid of all those who b^ve

ever collected in South America, and the generalizations on geo-

graphical provinces based by Pelzeln on Natterer's collections,

wb;ch seem to me to be unsatisfactory. It is true that with

reference to Sao Paulo, Pelzeln has noted the extension of the

Miuas and Matto-Grosso faunistic element into this State, but

he has established artificial zoo-geographical boundaries, and has

not noticed those really existing.

I do not wish to be understood as in any way underestimating

Pelzeln's valuable memoir, but Science progresses and often modifies

previous results. The work of Pelzeln was based essentially upon
the collections of Natterer ; and iS'atterer travelled neither in the

States of Sta. Catharinaand Eio Grande do Sul, nor in the littoral

zone between Eio and Para. The lists given by Pelzeln have been

greatly modified and augmented by my paper above referred to and

by other recent publications ; and the marked differences between

the highland and the coastal lowland of Sao Paulo were not

noticed by batterer and Pelzeln.

There is another reason for the differences between Pelzeln and
myself. Pelzeln used a statistical method to define the different

regions which he created, by compiling lists of the birds found in

one, two, or more of his regions. I believe that accurate material

is not yet available for this kind of work. This method is that of

abstractions and generalizations, as used by Wallace, Sclater, and

other great masters of Zoo-geography. But besides this method
we can use another, that of studying analytically the different

elements of the fauna of a restricted area and discoAering its zoo-

geographical boundary-lines. This course I have taken in studying

the fauna of Eio Grande do Sul, thus verifying the different zoo-

geographical boundaries ; and a similar result has been obtainedfrom
my studies on the fauna of Sao Paulo. These boundaries are of

secondary importance, marking natural divisions in the greater

Zoo-geographical Provinces : as, ho\^ ever, they are not artificial

but natural boundaries, it is important to discover them.
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Evidence of this is given by the fact that Pelzeln has not

mentioned the line which coincides with the boundary between the

States • of Parana and Sao Paulo. Although some of the more
striking pieces of evidence of this line have been given only in my
paper, others are due to batterer's collections. This line marks the

northern limits of a number of Argentine species which occur in

the three southernmost States of Brazil, but do not extend north

of it into Sao Paulo and Rio. Besides certain chai'acteristic

species, such genera as Cifcinotis, PJdoeocryptes, Anumbius, Cliban-

orniii and Haplospiza characterize this " ^/mniSiits-line," as it may
be named.

I cannot forbear to mention that I have been astonished to find

that such results as those I have arrived at on the faunistic

boundary-lines in Eio Grande do Sul should have been disregarded

by zoologists. However, I shall continue to work on in the same

manner, and if with this help there cannot be constructed a

complete system, we shall obtain at any rate exact data for the

analysis of the faunas of some of the States ; and if the same task

be undertaken in other States of Brazil, the results must without

doubt be satisfactory—as a piece of mosaic-work, but a definite one.

It is evident that such work can only be the result of extensive and
exact explorations of restricted areas, and more of it is to be

expected from Museums than fi'om observers, who spend but a

short time in one country. I hope that Dr. Goeldi, continuing his

work in the Para Museum, will investigate the State of Para in the

same manner.
In concluding these general remarks, I wish to state, as the

result of my studies, that South-enstern Brazil, from Eio Grande
do Sul to Babia, and probably farther noi-thward, foi-ms a natural

province of the Neotropical Region, v\hich contains two Sub-

divisions (see Map, Plate XXVII.). One of these extends from
Rio Grande do Sul to Rio de Janeiro ; the other from the North
down to Sao Paulo. The northern Subdivision extends along the

coast of Sao Paulo to Iguape and probably farther southward, but

is here restricted to a narrow coast-zone. This is separated by a

narrow chain of mountains from the highlands, and these high-

lands towards the west pass into campos, which have the same
fauna as the campos of Minas, Goyaz, and Matto Grosso. We
have, therefore, in Sao Paulo three faunistic subdivisions, repre-

senting from the west to the coast successively the central,

marginal, and littoral fauna. The two last are separated by the

Serra do Mar, which is only a few miles broad, but supplies a

difference of altitude of more than 700 metres and a difference of

temperature of 3° C. or more. This is the reason why many Bahia

species which do not occur in the interior of Sao Paulo are found
along the coast.

I now proceed to the special discussion of my paper and its

zoo-geographical results.

There are two new species described in my paper

—

Chrysotis

schmidti, closely allied to Ch. auripalliata, but with the bend of
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the wing green instead of red ; and Crax sulcirostris, with a large

sulcus descending longitudinally on each side of the beak. Both

are apparently from near the mouth of the Tiete Eiver. Colonel

C. Schmidt, of Eio Claro, has informed me that the Chrysotis is

common in that part of the Tiete, and is called " Papagaio inglez."

I have described the two species in order to call attention to them.

I have sent some other specimens winch may belong to new species

to the British Museum and Count Berlepsch. That in a fauna of

nearly 600 species so few only are new to science shows how
much work has already been done on the Ornithology of South-

eastern Brazil. Besides the two new species, the following are

restricted to the province of Sao Paulo, if I am correctly in-

formed :

—

1. Basileuterus Icucophn/s Pelz. 5. Eucephala ccerideo-lavafa Gould.

2. Spermophila raelanogaster Pelz. 6. Pfochoptcra iolcema (Eeich.).

3. Hapalocercus ntfomarginatus Pelz. 7. Astur polioyaster (Temm.).

4. Anabazenops amanroth {Ttvam.). 8. Stetwpsis platura Felz.

These seem to be essentially species of the Western Zone of the

State, -where we have hitherto made no collections, and this may
be the reason why I have not yet obtained these rare forms, with

the exception of the StenojJsis. Of this species Natterer collected

only the female, and as my specimen is a male, the question

whether this is a good species has been decided in favour of

Natterer. Possibly one or more of these species may be recognized

as having been previously described ; as may also be the case

with Astur poliogaster.

Then there is a series of other species which seem to occur only

in Sao Paulo and Eio de Janeiro ; such as Ceratotriccus furcatus

(Lafr.), Pogonotriccus eximius (Temm.), Elainea caniceps (Sw.),

Lathria virussu Pelz., Biatas nigropectus (Lafr.), Cephalolcpis

delalandii ( VieilL), and Macropsalis creagra (Bp.). It is very prob-

able that all these species have really a wider distribution, as

statements of their occurrence may have been overlooked by me.

It is also to be presumed that, with the progress of the ornitho-

logical explorations of Brazil, they may be found in some of the

adjoining States.

In contrast to these species of restricted occurrence, there are

very many others of wide distribution in our Avifauna.

Of the species enumerated in my list, ninety-three occur all

through Brazil, from its southern boundary to Para, sixty-eight in

Brazil and in other parts of South America, twenty-nine in South

and North America, and eight are of an almost cosmopolitan

distribution. These eight are Stiix Jlammea, Nyctieorax nycticorax

ncevius, Arenaria interpres, OJmradrius doininicus, Gclochelidon

anglica, Sterna maxima, Oceanites oceanicus, and Majaqueus cequi-

nociialis. Altogether there are 198 species of wide distribution
;

that is, about one-third of all the species occurring in Sao Paulo.

The number of widely dispersed species is very diiferent in the

various orders. If the two species of Ceoplda-us ought to be united

into one, there is no species of the order Pici occurring throughout
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the whole of Brazil. On the contrary, in the orders Steganopodes

and lAmicolm, all the species enumerated are of very wide distri-

bution, there being very few of the occurrence of which, in

Sta. Catharina and Rio Grrande do !Sul, I am uncertain, namely
Anliinga anldnga, Tringoides macularius, and Hoploxypterus cayanus.

The proportion of widely distributed species of birds which occur
in Sao Paulo may be readily seen from the following estimated
percentage :

—

Pici, per cent. ; Clamatores, 15 per cent. ; Psittnci,

20 per cent. ; Oscines, 24 per cent. ; Accipitres, 63 per cent.

;

Striges, 80 per cent. ; Steganopodes and Limicolce, 100 per cent. It

is quite evident therefore that, for the discussion of geographical

distribution, the value of the different orders is quite unequal, and
that most of them have little, if any, importance as regards our
knowledge of the Zoo-geographical Provinces of Brazil.

The difficulty of the study of the different zoo-geographical zones

which are distinguishable in the State of Sao Paulo, is due to the

fact that we have not only to separate northern and southern
elements, but also western, which represent the fauna of Groyaz and
Minas advancing beyond its borders. Pelzein first noted this fact,

but bis demarcating Unes are merely imaginary and without
sufficient foundation.

The number of species belonging to this Central Pauna in

Sao Paulo is estimated by me as about seventy. I may mention
as some of its characteristic species :

—

EhampJwcoelus jacapa,
TacJiypJionus meJcdeiccics, Icterus pyrrhopterus, Nemosia pileata and
N. guira, Brotogerys chiriri, Thalurania eripliile, Stenopsis candicans,

and Nothura media ; and as typical genera, Polioptila, Agelmus,
Icterus, Tiaris, Tceniopfera, Muscipipra, Eapcdocercus, Habrura,
Piprites, Metopia, Casioi-nis, Geohates, HerpsUochmus, Lepidolarynx,
Ganipylopterus, Eupetomena, Heliactin, Galbula, Brachygalba, and
Taoniscus.

I believe that we ought to add to this list the species of Corvidce,

the genera Anadorhynchus and Ai-a, and some species of Chrysotis,

such as C. astiva. It seems that some of these western species are

at the present time occupying parts of Sao Paulo, where they
were not represented in the beginning of the present century ; as

I shall point out in the case of Fumarius rufus.

A great number of these species of the Central Pauna are birds

of the campos ; but it would be quite wrong to suppose that this is

a universal feature, as in Groyaz and Matto-G-rosso, as also in Sao
Paulo, the Central Pauna includes both campos and forest birds.

The last-named birds follow the Eiver Parana, and, in Sao Paulo,

its confluents the rivers Tiete and Paranapanema.
The avifauna at the mouth of the Tiete Eiver, at Itapura, is

that of Matto-Grosso and Goyaz ; and this fauna extends from
Itapura to Avanhandava, at the mouth of the Eio Morto, and
probably farther up. I have no personal experience of it, but I
have received good information on the subject from intelligent

Brazilian hunters.

The occurrence of such notable forms as Ara chloroptera and
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jil. ararauna, A^iadorhynchus hyacinthinus and others, is of decisive

importance, and the same Aras ascend the Paranapanema Eiver

a great distance up. I may observe, however, that I have sufli-

eient knowledge of the birds of Tiete and Piracicaba, to say that

the ornis there is the same as that of Sao Paulo, without reference

to differences of secondary importance.

We do not know the exact extension of the Goyaz elements

along the Paranapanema Eiver, but there are facts which make us

believe that many tropical forms may have migrated along this

river, definitely or temporarily, to the Ribeira River, and to the

neighbourhood of Ypanema. It is quite possible that some tropical

species, found by Natterer in 1820 at Ypanema, do not now live

there, the character of the country having been greatly modified by

culture. I was not able to obtain from the district of Ypanema
species of Holochilus and other Rodents captured there by Natterer ;

but on the contraiy there is now common there, as well as at Sao

Paulo, Hesperomys{Nectomys)sciureus Wagn., which does not seem

to be represented in the extensive collections made by Natterer.

I believe that, as is the case with the Fumarius, this species has

attained its present wide distribution in the State of Sao Paulo since

the time of Natterer. Fumarius rufus is a species common in the

campos of Rio Grande do Sul and Argentina, and occurs in Sao

Paulo in the western regions, and in the valley of the Parahyba

River. I am informed by Major Coruelio Yieu'a do Camargo that

this bird made its appearance in the municipality of Tatuhy about

twenty years ago. Natterer, in 1819-1822, obtained no specimens

in the State of S. Paulo. In his list is registered a specimen

from Rio, but erroneously ; for Mr. Euler informs me that this

bird does not occur in Rio de Janeiro at all. This species which,

as we can hardly doubt, has in this country extended its area in a

very remarkable manner into the State of Sao Paulo, occurs neither

in the vicinity of the capital of the State nor in the littoral belt.

It is therefore an element of the Central Fauna, immigrated into

the intermediarv zone ; and it is a matter of further research to

verify the other species which are in the same condition.

Polioi'tila dmnicola is an element of the Central Fauna which

Natterer obtained on the Rio Parana. It seems reasonable to

suppose that the case of P. lencogaster would be the same, but as

thi^ species occurs also at Iguape, Rio, and Bahia, another expla-

nation must be given.

Besides this centi-al element, we have to distinguish species

of Sao Paulo which are mainly found south of Rio and Sao Paulo,

and others belonging to the Bahia-Eio district which in certain

localities extend into the territory of Sao Paulo.
_

This southern element contains some species which extend

from Buenos Ayres to Rio de Janeiro, such as Stejphanoplioms

caruleus, Cnipohgus cyanirostris, Hemitficcus diops, Serphophaya

nigricans, and LinmopardaUs rhytirkynchus. Besides these, there

are others which occur from Argentina to Sao Paulo, as Cistothorus

polyglottus, Haplofpiza imicolor, CorypJiospiza albifrons, Sirpliophaga
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suhcristata, Culicivora stenvra, CyanotisazarcejAnurnhinsacuticnudus,

Furnarius rufus, PMceocryptes mdcmcps, ThamnopMhis macuJatus,

T. ruficapillvs, Ardea sibilatrix, Ardetta involucris, Plegadis

gvarauna, Dafila spinicauda, and Fidka armiUata. There are

also some marine or coast-birds which occur as temporary residents

on the Sao Paulo coast, such as Cygnus vulanocoryphiis and

Spheniscus magellanicus.

0£ species occurring between Eio Grande do Sul and Sao Paulo,

I may mention : Calliste pretiosa, Cycmocorax ccfndeus, Cyhernetes

yetaba, ThripopTiaga sclaieri, HelioUetm contaminatus Pelz.

(= sujjercilwsus Licht.), PicoJaptes fahinellus, Trogon surucura,

Chrysoiis hrasiliensis, and Chrysotis pretrii.

Some of the species that occur in Sao Paulo and Eio are known

from Sta. Catharina, but 1 have no data to prove that they also

occur in Rio Grande do Sul. Such are Dacnis cayana and D. nigripes,

Tcmagra ornata and T. pahnarum, CissojJis major, Cassicus

hcemorrJious, Cassidix oryzivora, OxyrhampJms Jlammiceps, Ilicura

militaris, Tijuca nigra, Malaeoptila torquata, and Andigena

hailloni.

Many of the Sta. Catharina species not as yet obtained in

Eio Grande do Sul may probably be foiuad there still ; but it

seems quite possible that others {Tanagra palmarum, Ceryle inda,

Dacnis, etc.) do not pass southwards of Sta. Catharina. I have

never seen any Dacnis in the State of Eio Grande do Sul. The

locality in the' British Museum Catalogue, " Pelotas, Eio Grande

do Sul (Joyner)," is wrong.

I now give a list of the species that occur between Eio Grande

do Sul and Eio de Janeiro ; and which, I believe, do not extend

their distribution north of Eio. These are :

—

Euphonia pectoralis.

Hypophcea chalybcea.

Chlorophonia viridis.

Tachyphonus coronatus.

Arremon semitorquatus.

Aphohus chopi.

Cnipolegus nigerrimus.

Orchilus auricularis.

Alectrurus tricolor.

Mionectes rufiventris.

Phyllomyias brevirostris.

Phyllomyias burmeisteri.

Sirystes sibilator.

Phibalura Jlavirostris.

Ampelion cucullatus.

Anabazenops rufo-superciliatus.

Sittosomus eriihacus.

Dendroeolaptes picumnus.

Batara cinerea.

Thamniph.ilus leacM.

Thamnophilus severus.

Leucochloris albicollis.

Phaethornis eurynome.

Glytolcema rubinea,

Rhamphastos dicohrus.

Pyrrhura vittata.

Triclaria cyanogastra,

Leucopternis palliata.

Leucop>ternis lacernulata.

Penelope obscura.

Oryptwus obsoletus.

It thus seems that the fauna of Southern Brazil, from Eio de

Janeiro to Eio Grande do Sul, has a great number of characteristic

species and even geuera. The latter are :—(a) Culicivora,
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Hemitriccus, Heliobletus, Batora, Phihalvra, Stephanophorus,

Hypophaa, Orthogoni/s, Lencochhris, and Tridaria ; and (b) Cni-

polegus, Cyhernetes, Alectrurus, Cyanotis, Fhlceocryptes, Anumhiiis,

and Coryplwspiza.

The first group includes what are essentially South Brazilian

genera ; the second those of Argentina, which, advancing north,

enter Southern Brazil. Many of the Argentine species occur in

Sao Paulo at Itarare and Eio Verde only, on the boundary of the

State of Parana. To these it will be convenient to add some
other species not yet observed in Sao Paulo, such as Tanioptera

doniinicana Vieill., Piprites pilenhts (Temm.), Leptasthenura striolata

Pelz., Siptornis ruticilJa (Licht.), Phacellodomus striaiicollis (Lafr.

& d'Orb.), and Clihanomis dendrocolaptoides (Pelz.).

It is a fact of zoo-geographical interest, that the boundary

between Sao Paulo and Parana corresponds to a faunistic line

which is not transgressed by many birds characteristic of the

Argentine Pampas.
Of special interest is the occurrence of Cyanotis azartp and

PhJceocryptes wielanops—typical Patagonian birds which are likewise

found in Chili, Eio Grande do Sul, and Bolivia. We have received

from Iguape not only these birds but also their nests. These tw^o

birds accompany each other and occur in reedy swamps. It may be

that they are resident at Igua])e only in the summer ; but it is also

possible that they have been resident there since the time when the

coast extended more to the east, and lowlands with marshes and

lagoons occupied that part of the ocean which connects Eio Grande
with Iguape.

AVe have many singular facts which tend to this conclusion. Azara
lahiaia and Paludestrina are brackish-water species of mollusks,

common from Iguape to Buenos Ayres; and again, ChilinaJimninea

and Glaharis exotica, of the fresh-waters of Iguape, are species

characteristic of Eio Grande do Sul and Argentina, which are

not found at all in the centi'al and northern parts of the State of

Sao Paulo (see my papers on the Geographical Distribution of the

Freshwater Fauna of Southern Brazil). I cannot accept the

explanations given by Dr. Ortmann, who says that the Potamoniidce

do not coexist with the Parcistaddce because of the effects of

the struggle for life. Iti Eio Grande do Sul they do coexist, and

I have obser\ ed that they cannot ei^ter in competition, since they

are quite different in their mode of life. The only satisfactory

explanation is that based upon terrestrial modifications, as

suggested above ; and it seems to me that Cyanotis and Phloeo-

cryptes, had fliers as they are, must be considered, from the same
point of view, as being relicts.

Cygnus melanocoryphus sometimes appears on the coast near

Iguape. A curious fact is the appearance of a Penguin,

SpheniscKs magellanicus, on the coasts of Parana and Sao Paulo.

I am informed that last winter, during July and August 1898,

thousands of dead Penguins were observed there. We have received
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specimens from Iguape, Santos, and Sao Sebastiao ; but I see by

the newspapers, that some have also been captured on the coast

o£ Espiritu Santo. I observed this Penguin on the coast of E,io

G-rande do Sul in 1883. The extension of its winter excursions

to the coast of Sao Paulo dates back only three or four years.

The northern element of the Sao Paulo Avifauna is very large,

and has been considerably increased by my investigations.

Prom the littoral zone especially, i. e. Iguape, we have obtained

examples of a number of common Bahia birds, not hitherto known

to occur in Sao Paulo. These are such species as Donacobius

airicapilhis, Dacnis speciosa, Tanagm palmarum, Thryophilus

longior, Rhamplioccdus hrasUius, Sycalis flaveola, Elainea pagana,

Lathria virussu, Dendrocinda turdina, Formicivora rvfatra,

F. ferruginea, F. squamata, Ehamphoccenus melanurus, Formicarius

cotma, Me^'ulaxis rhinolophus, Agyrtria teplirocephala, Pyrrhura

leucotis, Urochroma wiedi, Cancromii cochlearia, and Guara t'uhra.

As genera of this northern element which are not found

southward of the State of Sclo Paulo, we may name :

—

Thryophilus,

Donacohius, Ehamiyhocceliis, Capsiempis, Legatus, Myiozetetes,

Rhyncliocyclus, Oonopias, Megarhynchus, Muscivora, Myiochanes,

Ptilochloris, Chiromachceris,Neopehna, Hadrostomus,Attila, Philydor,

Biatas, Corythopis, Lathria, Dendrocinda, Hhamphoccenus,

Formicarius, Merulaxis, Florisuga, Nonnula, Jacamaralcyon,

Bucco, UrocJiroma, Busarellus, Buleogallus, Thrasaetus, Leptodon,

Anhinga, Scardafella, Grax, Porzana, Porphyriola, Palamedea,

Oancroma, and Guara.

To these may possibly be added Lipaugus simplex and Pipra

leucocilla, mentioned from Sao Paulo without exact localities by

Joyner, but not met with by other observers.

It may be useful to add here the names of species observed by

Euler atCantagallo, in the State of Eio, which hitherto have not been

observed in Sao Paulo, namely :

—

Atticora tibialis Cass, (perhaps an

erroneous determination), Ghlorophanes sjnza, Nemosia flavicoUis,

Thlypopsis sordida, Pitylus brasiliensis, Phonip>ara fuliginosa, Gory-

phosphingus pileatus, Icterus tibialis, Alectrurus risorius, Euscarth-

mus limbatus, Phyllomyias griseocapilla, Pipra rubricapilla, Machce-

ropterus regulus, Gotinga cincta, Galyptura cristata, Picolaptes

squamatus, Thatnnophili doliatus, palliatus, torquatus, and ambi-

guus, Myrmotherula melanogaster and ill. brevicauda, Terenura

maculata, Myrmeciza loricata, Percnostola funebris, Gonopophaga

melanops, Glaucis hirsuta, IfylocJiaris cyanea, Pygmornis pygmceus,

Prymnacantha langsdorffi, Chloronerpes brasiliensis, Dendrobates

maculifrons, Ghelidoptera tenebrosa brasiliensis, Neomorphusgeoffroyi,

Chrysotis farinosa, Asturina nitida, Morphnus guyanensis, Harpagus

bidentatus, Falco aurantius, and Gryptur us pileatus.

It is possible that some of these species may occur in the littoral

zone of Sao Paulo also : but many of them are certainly absent

there, as, for example, Gotinga cincta and Pipra rubricilla. Trogon

aurantius of Eio and Northern Brazil is in Sao Paulo replaced by
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Trogon surucura. Natterer obtained T. aurantius at Monjolinha

in the State of Sao Paulo ; but this locality is situated on the con-

fines of Eio de Janeiro.

In the same manner Picolaptes faJcinellus of Sao Paulo is replaced

in Eio by P. fquamatus ; Myrmeciza squamosa by M. loricata; Cono-

pophaga nigrigenys by C. melanops ; and Dendrobates spilogaster by
B. affinis.

Sao Paulo and Santos are situated a little distance apart, but

the difference in eleAation (760 m.) effects a difference of 3° C. in

the mean annual temperature. This explains why many Bahia

species extend to Iguape, but are not found in Sao Paulo. Yet
some of these species occur in the western regions of Sao Paulo,

along the Parana Eiver, at 21'^ South latitude.

From the Eio Parana Natterer obtained examples of such species

as Tatmgra pulmarum, Donacohius atricapillus, Dacnis speciosa, and

Polioptila Jeucogastra, which we have received from Iguape and
which also occur in Eio and Bahia, but not in Sao Paulo. This is

probably also true of CydovKs wiedi, but this species has not been

observed at Eio de Janeiro ; and it probably represents a Matto-

Grosso form which, at Iguape and in Bahia, has reached the coast-

zone. Basileufervs hypolcucus is another species from Minas and
Goyaz observed at Tpanema by Natterer. Machetornis rixosa has

not been met with in the State of Sao Paulo, but perhaps occurs

in the western zone. In the States of Eio Grande do Sul and
'

Bahia it is, however, a member of the littoral fauna, due to the

extension in these States of the central campos to the coast.

In some cases it is easy to separate the different faunistic

elements of the genera of the Sao Paulo ornis. Tacliyplionus

melaleucus occurs in the w estern zone of Sao Paulo ; T. coronaius is

distributed from Eio Grande do Sul to Eio ; and T. cristatiis ranges

from Northern Brazil to Eio and Iguape. Amongst the species

of EvscartJimus, E. gularis is a southern form, occurring from

Eio Grande do Sul to Eio. E. fumifrons and E. p)elzelni are Matto-

Grosso birds, occurring along the Parana Eiver ; and E. nidipen-

didns and E. orlitatus are species of Bahia and Eio which extend

into Sao Paulo.

Species of the western element which extend their distribution

to Tpanema and the Eibeira Eiver present some difficulty. I con-

sider all the species not observed in the littoral disti-icts of

Southern Brazil, extending north and south of Sao Paulo, as

members of the Western fauna which have come along the

Paranapanema Eiver either to the littoral or to the marginal zone.

Naturally, it \\ ill be only possible to decide such questions when
their geographical distribution is exactly known. As, however, the

fauna of Eio de Janeiro is w ell represented in the larger museums,

and has been examined by numerous naturalists, I beheve that

there are reallv a number of North-Brazilian species which occur

in the littoral at Bahia, but not at Eio, and which extend to the

western region of Sao Paulo.

One more example may be given. We have various specimens
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of Cancroma cochlearia, which seems to be a permanent resident

near the mouth of the Tiete Eiver. It is certain that this bird

was obtained by Mr. Krone at Iguape. It is also certain that the

lied Ibis (Guara rubra) sometimes occurs in the summer at Iguape
and also at Paranagua. It is possible that Cancroma, like Guara,
is a coast-bird sometimes extending its migrations to the south of

Sao Paulo. It is evident that in this case Cancroma would be
more common at Eio than here. If this be not the case, then the
Iguape specimens of Cancroma may be derived from the Parana-
panema system, and have passed thus to the Ribeira Eiver. The
exploration of the avifauaa of the tropical parts of the Eivers
Paranapanema and Tiete is, therefore, one of the most pressing

conditions for the advancement of the study of the Sao Paulo
ornis. As the collection in the British Museum is said to include

Cancroma from Eio de Janeiro, the specimens from Iguape may
belong to the Coast ornis.

I must not here enter into discussions for which I have not
such sufficient material as for the ornis of Sao Paulo ; but I may
at least say that the contrast in which the conclusions of Pelzehi

stand to facts, as here shown, has also made me very sceptical

concerning his other divisions and districts.

In Eio Gi-aude do Sul there exists a notable contrast between
the fauna of the coast-region and that of the Missiones of the
Uruguay. Chnjsotis cvstiva is found there with species of Ara etc.,

and also the monkey Mycetes niger. This contrast exists also in

Sao Paulo ; and I am much disposed to consider these differences

as more important than those observed between the northern
and southern parts of the littoral zone. If this should be the case,

we have three great faunal subregions of Brazil—the Amazonian,
the Central, and the South-eastern.

EXPLANATION OF PLATE XXVII.

Map of South America, showing the South-eastern Brazilian Province and
its division into three Sub-provinces—Central (blue), Northern {yellow), and
Southern {red).

3. Description of a new Lizard of the Genus Atneiva from

Ecuador. By G. A. Boulenger, F.R.S.

[Received March 30, 1899.]

(Plate XXVIII.)

Ameiya leucostigma, n. sp.

Nostril in the posterior part of the anterior nasal ; four supra-

oculars, the first of which may be broken up into scales, the three

others bordered on both sides with granules, or the second in

contact with the frontal ; six supraciliaries ; a single frontoparietal,

followed by an interparietal
;
parietal s broken up into small shields

;

Pboc. Zool. Soc—1899, No. XXXIV. 34
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a large loreal and two small superposed freno-orbitals ; 7 or 8

upper labials ; chin-shiekls, one anterior and 4 to 6 pairs ; no
enlarged median gulars ; mesoptychial scales small. Dorsal scales

minute, granular; ventral plates in 8 longitudinal rows, subequal

in width, about twice as broad as long ; 32 to b5 plates from the

collar-fold to the prajanal region. 6 enlarged prseanal plates, one

in the first row, two in the second, three in the third. One row
of large brachial plates, followed b}" ro^is of smaller ones gradually

merging into granular scales ; two rows of large antebrachials, the

outer continuous with the brachials. 4 or 5 rows of femoral

shields, 3 of tibials. 18 to 21 femoral pores on each side. Toes

conspicuously serrated at the base. Caudal scales slightly oblique,

upper sharply keeled. Blackish above, body and limbs with nume-
rous small round white spots; throat and belly dark leaden, the

latter with ill-defined white spots ; lower surface of limbs and
tail, and praeanal region pure white.

Total length 495 millim.

Head 35 „
Width of head 24 „
From end of snout to fore limb . . 49 „

„ „ » vent 135 „
Fore limb 53 „
Hind limb 106 „
Tail 360

Two male specimens of this species were obtained by Mr. P. O.

Simons near Guayaquil, in Ecuador. The fact of so large and con-

spicuous a Lizard having hitherto escaped zoological collectors in

the vicinity of so well-explored a locality as the principal harbour

of Ecuador is very remarkable.

4. On some new Species of Exotic Araneidea. By the Rev.

OcTAVius Pickard-Cambridge, M.A., F.R.S., C.M.Z.S.,

&c.
[Received April 6, 1899.]

(Plates XXIX. & XXX.)

The twelve species of Araneidea described here belong to several

families, and are from widely separated localities,—one species

(each) from Bogota, Natal, and Madagascar, two from Singapoi-e,

and seven from Ceylon. Specimens of five of those from Ceylon

were sent to me many years ago by the late Mr. G. H. K. Thwaites,

of the Eoyal Botanic Gardens, and of two by Mr. Ernest E. Green,

of Dickoya, Ceylon. The Singapore spiders were sent to me by
Mr. H. N. Eidley, Superintendent of the Botanic Gardens. The
Natal spider, an exceedingly fine and remarkable species of the

genus Poltijs C. Koch, was kindly given to me by Dr. F. N. Dimock
Bi'own, together with some very characteristic coloured sketches
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of the spider when alive, drawn by Mrs. Dimock Brown. It is

nearly allied to, but, I think, quite distinct from, Poltys fvrcifer
Simon (a Zanzibar species). The drawings (figs. 4 a, 4 6, 4 c,

PI. XXIX.) represent this spider suspended by the terminal tarsal

claws to its web, in a state of rest.

Fam. Theeaphosid^.
EvAGETJs PEiSTiNUS, sp. n. (Plate XXIX. fig. 1.)

Adult male, length rather oyer 4 lines.

General form and structure normal.

Cephalotliorax yellow-brown, with somewhat indistinct radiating

stripes of a darker hue.

Falces similar in colour, their upperside furnished with a wedge-
shaped area of strong prominent bristles, the point of the wedge
directed backwards.

Legs also similar in colour, strong, moderate in length, 4-1-2-3.
Tibiae of the second pair very strong, rather prominent underneath,
where the larger anterior half is furnished with 11-12 strong
spines increasing in length backwards, the last three being dis-

proportionately long and strong. The metatarsi of this pair are

rather longer than the tarsi and are of a slightly sinuous form,
with two somewhat obtusely conical diffused prominences, one on
either side, underneath.

Thepa?/9^ are of moderate length, and strong; the radial joint

is about double the length of the cubital and much stronger,

considerably convex and prominent on the upperside, and of a
somewhat oval form, clothed with long bristles and hairs, some of

the former, on the upper and under sides, being almost spines,

and others in a denser group near the hinder extremity outside ;

the digital joint is short, broadest at its extremity which has a

truncated appearance, with a largish obtuse lobe near the middle
of the inner side. The palpal organs are of the ordinary simple
Theraphosid form, consisting of a pyriform bulb, the anterior

portion drawn out gradually into a long tapering spine ending in

a fine hair-like point. The bulb is of a pale brownish-yellow
colour, and along its inner side is a broad, curved, very distinctly

defined yellow-brown band indicating the position of the seminal
duct.

Labium broad, as broad as the fore extremity of the sternum,
low, of a somewhat semicircular or crescent form, with a slight

appearance of emargination at the apex, where there are a few
short bristly hairs but no spines.

Abdomen subcylindrical, yellowish brown, pretty thickly clothed
with long, somewhat golden-brown bristly hairs. Superior pair of

spinners long, tapering, as long as (or even slightly longer thai^)

the abdomen ; the first and second joints are of equal length, the
third, or terminal one, much the longest.

A single example received many years ago from Bogota.
34*
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Fam. EpeibidjE.

MiLONiA ALBUiiA, sp. 11. (Plate XXIX. fig. 2.)

Female, immature, length 2^- lines.

Gephalothom.v nearly twice as long as broad. Caput much
developed, strongly convex and rounded at the fore part ; oblique

indentations between caput and thorax strong. Colour yellow-

brown, caput darkest and tinged with reddish ; some erect long

bristly hairs in a longitudinal line at the hinder part of the

caput.

Eyes subeqiial, in three groups, or two transverse curved rows,

the convexity of the curves being directed forwards ; the anterior

row is much the more strongly curved ; the four central eyes (or

middle group) form a trapezoid, of which the posterior side is much
shorter than the anterior, and its eyes near together, separated

by less than half a diameter. The eyes of each lateral group are

seated on a tubercle and near together, but not coutiguou?. The
fore-central eyes are largest, and separated by rather over a

diameter's interval. Clypeus almost obsolete.

Ler/s short, moderately strong, 1-2-4-3, the first three pairs

nearly equal in length ; spines very few and not strong ; the third

and fourth pairs apparently without any, the first two pairs have

two on the inner side of the femora near the fore-extremity, and

one or two on the inner side of the genual joints, and two or

three on the tibiae. Colour dull orange-yellow.

Palpi furnished with a few longish bristly hairs but no spines ;

the radial and digital joints dark brown, the rest paler.

Falces strong, straight, vertical, of a shining dark reddish-brown

colour.

Maxillce and lahium of the normal Epeirid form ; of a yellow-

brown colour, paler at the extremities.

Sierimm dark yellow-brown, truncated anteriorly, slightly drawn
out into a fine point between the coxae of the fourth pair of legs.

Ahdomen cylindrical, rounded at each end, the spinners placed

near the middle of the underside nearer to the fore than to the

hinder end ; it is of a dull whitish-brown colour, deepening into

sooty anteriorly ; the upperside is closely set with small cretaceous

white spots forming a ciirved marginal band round the fore half,

and a diffused longitudinal central band on which are six dusky

brownish spots in two longitudinal parallel lines about the middle

of the upperside.

Hah. Singapore. Received from Mr. H. N. Eidley, Superin-

tendent of the Botanic Gardens at Singapore.

Gea lugens, sp. n. (Plate XXIX. fig. 3.)

Adult female, length 3 lines.

General form and structure normal.

Cephalotlioi-ax black or black-brown, clothed with adpressed grey

hairs, those on the caput and margins of the thorax longest

and densest.



1899.] iraw exotic aeau-bidba. 621

Eyes unequal, the central quadrangle scarcely broader than lon^,
the anterior side shorter than the posterior. The eyes of both
the anterior and posterior rows appear to be about equally sepa-
rated. The height of the retreating clypeus rather exceeds the
diameter of the fore-central eyes. The fore-lateral eyes are much
the smallest.

Legs neither long nor very strong, 1-2-3-4, furnished with
hairs and a few fine spines ; femora black, with a broad clear
whitish-yellow annulus near their base ; this annulus does not
extend, in the first pair of legs, beyond the auterior part and
sides ; the rest of the legs is brown ; the tibiae semi-annulated with
yellowish, the tarsi and metatarsi are palest, the hairs on the pale
aniiuli are grey.

Palj^n similar in colours and markings to the legs.

Falces powerful, vertical, roundly prominent at their base in
front. Colour deep shining brown.

Maxillce and labium deep brown, tipped with pale yellowish-white.
Sternum, deep brown, with small eminences opposite to the

insertion of the legs and clothed with adpressed grey hairs.

Abdomen oval, obtuse anteriorly, broadest in the middle, sliglitly

promineut a little way above the spinners. Colour sooty-black,
with a somewhat velvety look, marked on the upperside with
yellowish-white oval and rouud spots of different sizes, forming a
regular pattern ; these spots are all clothed with silvery grey
hairs ; four form a square at the fore-side, followed by four other
smaller ones, towards the spinners, the first two in a transverse
line, and on each side of these are several others ; on each side of
the abdomen towards the spinners are some parallel irregular
white lines, and in front of them, near the spiracular plates, is a
rather large whitish-yellow patch. The underside is velvety black

;

at the middle on eacli side is a slightly curved longitudinal line of
small white spots, and across the middle are two parallel white
lines rather near to each other. Spinners short, compact, black-
brown, and on each side of their base are two yellowish-white
elongate spots. The genital aperture, in front of a small semi-
circular prominence, is rather inconspicuous but of characteristic
form.

JIah. Singapore. Eeceived from Mr. H. JST. Eidley.

POLTYS BIMACT7LATUS, sp. n. (Plate XXIX. fig. 4.)

Adult female, length to posterior extremity 6 lines ; height
from extremity to summit of the abdominal elevation 10| lines.

General form and structure normal.
Cephalotliorax very gibbous both on the cnput and thorax.

Normal grooves and indentations very strong. Colour yellow, the
oblique indentations at the junction of the caput and thorax are
marked with a reddish line, and there is also a central longitudinal
one from the occiput to the thoracic indentation. The prominence
on which the central group of eyes is placed is furnished in front
and around with strong grey and black bristles.
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The eyes are small ; those of the central quadrangle form nearly

a square, the anterior side a little longer than the posterior ; the

fore-lateral ej-^e on each side is equidistant from the fore and hind

central eyes on its side ; the hind-lateral eyes are far removed
backwards from the fore-laterals ; the fore-centrals appear to be a

little the largest.

The legs are moderate in length and strength, 1-2-4-3, very

little difference between 1 and 2. Colour yellowish brown, the

femora of the first and second pairs bright orange-reddish ; the

tihise and metatarsi less bright, curved, furnished with spines
;

these are numerous as well as strong (though not very long),

especially in front and on the inner sides of the tibiiB and meta-

tarsi of the first and second pairs, the tarsi and the anterior portion

of the metatarsi of which are suffused with dark brown. The hairs

on the fore parts of the anterior tibiae and metatarsi are coarse

and grey.

Palpi similar to the legs in colour and armature.

Falces long, strong, pale brownish yellow.

Maxilla, labium, and sternum pale yellow-brown, the last

fui'nished with strong bristly hairs.

Abdomen large, the fore part (continuing the line of the hinder

part in an e\eu run) is greatly elevated, and a little taperiug to a

slightly enlarged part on the outer sides, I'ather in front of the

top of which nre six small prominences, three in a longitudinal

line on each side ; from this point there is a further but less

strong production enlarging at its extremity which is bifid, being

divided into two obtuse, rounded prominences. Colour yellow-

brown, clothed with short grey and other hairs, and marked on the

sides and hinder part with small black-brown spots, some forming

on the sides obscure oblique lines ; on the hinder part (looked at

from behind) are two large, somewhat oblong or irregularly oval,

deep rich bottle-greenish velvety markings in a longitudinal line
;

the hinder one of these markings is the largest, and both are

narrowly edged with first a blackish, and then, outside (in the

preserved specimen), a dull golden line.

This very remai'kable Spider is nearly allied to a Zanzibar species,

P. furcifer Sim.\ but differs in the form and markings of the

abdominal elevation. From a note received from its captor, it seems

that this Spider has faded somewhat since it was placed in spirit,

as he speaks of the "head, thorax, and adjacent sides of the legs

being of an orange-red colour," and the bordering line of the green

patches on the abdomen as pink.

Hub. Natal. Taken by Dr. F. N. Dimock Brown.

Fam. ThomisiUjE.

Ehittmna. moedax, sp. n. (Plate XXIX. fig, 5.)

Adult male, length slightly over 4| lines.

Cephalothorax as broad as long, the thoracic region almost

1 Bull. Soc. Zool. de France, 1881, p. 4.
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circular ; the lateral marginal impressions at the caput rather

strong, the anterior margin slightly curvitruncate ; upper convexity

moderate. Colour dull yellowish brown, paler on each side of the

fore part of the thorax, and the ocular area is suffused with dark

brown it is clothed with coarse grey hairs, mixed with some long

bristly reddish-brown ones on the caput.

Eyes occupying the whole width of the fore part of the caput,

in two transverse curved rows, their convexity directed forwards

;

the anterior row is shortest but not greatly so and is rather more
curved than the posterior. The fore-ceutrals are distinctly largest

of the eight, and separated by rather less than a diameter ; the

fore-laterals are separated by about half that space from the fore-

centrals ; the former are on a strong tubercle. The eyes of the

hinder row are about equally separated by nearly 2 diameters,

they are about equal in size but much smaller than those of the

anterior row. Tha central quadrangle is nearly a square, the fore-

side being rather the longest. The hind-laterals are also seated

on a strong tubercle. The height of the clypeus is about equal to

the diameter of the fore-central eyes.

Legs long, moderately strong, 2-1-4-3 ; those of the second pair

are only slightly longer than the first, and the third and fourth

pairs much shorter than the first and second ; they are armed with

long, but not numerous spines ; a tolerably dense scopula beneath

the tarsi and metatarsi, and a compact claw-tuft beneath the

terminal claws. The colour of the legs is yellow-brown, the meta-
tarsi and tarsi much darker.

Palpi moderately long and similar to the legs in colour ; on the

upperside of the fore-extremity of the humeral joints are some
short strong spines ; the cubital is about half the length of the

radial joint and somewhat clavate ; these joints are furiushed with

long bristles, one or two being of a more spinous nature ; at the

fore-extremity on the outer side is a moderately long, stoutish and

tapering; somewhat bent at its base, blackish-brown prominent

apophysis whose extremity forms a short curved hook-like point

;

close behind and below this apo])hysis there is a dense tuft of

longish, bent hairs. The digital joint is large, long and oval, more
than double the length of the radial joint, dark yellow-brown, and
clothed with coarse hairs. The palpal organs are compact but

rather complex, and contained in an oval cavity near the middle

of the joint ; and among others a strong, curved, pale whitish

corneous process or spine issues from near the middle on the

inner side, and curving round by the inner margin of the joint

terminates just beyond their extremity.

Falces powerful, prominent, gibbous and granulose in front,

and with some strong teeth on each side of the fang-groove ;

colour deep black-brown, with strong prominent bristles in front.

MaxiUce short, broad, broadest at their extremity and slightly

inclined towards the labium ; on the inner side at their extremity

is a dense group of divergent bristly hairs ; colour deep brown.

Labium broader than high, its height rather less than half the
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length of the maxillae, and rather rounded at the apex ; colour like

that of the maxillae.

Sternum as broad as or even a little broader than long, of a pale

dull brownish-yellow colour, and somewhat triangular heart-shape ;

the posterior extremity is a little drawn out into an obtuse point.

Alidomen oval, of a dull luteous brown colour, paler above than

on the sides, clothed with coarse pale hairs ; spinners rather short,

compact, the inferior pair much the strongest.

Hah. Madagascar.

DiyDA PLACAXA, sp. n. (Plate XXX. fig. 6.)

Adult male, length 1| to 1| line. Adult female, 2\ to 2^
lines.

In general form and structure this species is normal, as also is

the relative size and position of the eyes. The eyes, however, of

the posterior row are less nearly equidistant from each other than

in manv other species, the centi-al pair being considerably nearer

together than to the laterals.

In the male the colour of the cephalothorax and falces is orange-

yellow ; the legs and palpi yellow, as also the maxillae, labium, and

sternum. The abdomen is of a dull luteous colour, marked along

the sides with dull silvery white, and covered with a few dark

bristlv prominent hairs. Spines on all the legs exce])ting the tarsi.

Claw-tuft small. Tarsal claws closely and regularly pectinate.

Legs slender, relative length 2-1-4-3, 1 and 2 gi-eatly the longest.

Palpi short, radial and cubital joints of equal length ; the former

has a few spiny bristles, and a long, pale, tapering and somewhat
diaphanous curved spine-like apophysis at its fore extremity on the

outer side, longer than the joint itself ; on the underside is a much
shorter and strong prominence somewhat bifid at its extremity,

one of the bifid points being furnished \\ itli a terminal short thorn-

like spine. The margin of the joint between these two apophyses

has a row of short binstles which are continued round the edge of

the lower apophysis. Digital joint rather small, short oval. The
palpal organs consist of a strong circularly curved, tapering corneous

process, surrounded by a black spine which emanates from the

lower part on the inner side of the large process, and terminates

on the outer side at its anterior extremity.

The female has the cephalothorax tinged more or less strongly

with dull olive-greenish brown. The genital aperture consists of

two small yello\\ -brown circular orifices.in a transverse line, with the

ordinary ducts and speruiathecte beneath the epidermis shoeing

very distinctly in a somewhat omega-form.

It is very possible that this JSpider when alive may be ot a more
or less vivid green hue like our native species D. doisata Fabr. ;

colours of this kind usually fadii g in specimens preserved in spirit.

Adults of both sexes were received from Ceylon, from the late

Mr. G. H. K. Thwaites.
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Phrykarachite fatalis, sp. n. (Plate XXX. fig. 7.)

Pemale (not quite adult), length 2j lines.

Ceplmlotliorax short, broad, nearly if not quite as broad as long,

slightly roundly-truncate before ; lateral marginal impressions

at caput tolerably strong. Height of clypeus less than half that of

the facial space. From the ocular area to the beginning of the

hinder slope is a tolerably well-defined quadrate, somewhat elevated

platform, which terminates at each corner in a strong conical pro-

minence. There is also a strong tubercular eminence in the middle

of each of the areas formed by the two groups of eyes (the two
laterals and the fore and hind central eyes on each side). The sides

of the cephalothorax are also covered with lesser tubercles of

different sizes. The colour of the cephalothorax is yellow-bi'own,

mixed on the clypeus, the sides, aud hinder slope with deep

brown.
The eyes do not differ greatly in size ; they form a wider area

than in the typical species. They are in two transverse curved

lines whose convexity is directed forwards ; the anterior line is

much the shorter, and its curve a little stronger. The central

quadrangle is broader than long, aud its anterior side shorter

than the posterior. The hind-central pair are smallest, and the fore-

laterals largest of the eight. The hind-centrals are slightly farther

apart than from the hind-laterals. The fore-centrals are about

double as far apart as the fore-laterals.

Legs very robust, short, 2-1-4-3
; 2 & 1 and 4 & 3 respectively

not very different in length, the former longer and stronger

;

tuberculous, especially the fore part of the basal half of the femora
;

geuuse strongly angular ; armed with spines, those of the meta-
tarsi and tibife of the iirst two pairs much the stronger. Colour
pale dull brownish yellow, blotched in parts with wliite and suffused

with whitish ; the anterior half of the first aud second pairs black

brown. Tarsi end with a small thin claw-tuft. A strong spur in

front of each of the femora, used probably, as in P. (Ornithoscaioides)

decipiens Porbes-Cambr., for adhering (when on its back) to a leaf

for capturing its prey.

Falces powerful, conical, bx'oad and rather flattened in front

;

colour yellowish brown mottled with white.

Maxillce and labium normal, deep brown in colour ; the former
pale at the extremities.

Sternum oval, broadly hollow-truncate before, and similar in

colour to the maxillae and labium.

Abdomen short, broad, roundly truncate at both ends, but much
broader behind, rather flattened above ; covered thickly above and
along the sides with tubercles and conical prominences of various

sizes ; four of the largest of these latter, of a mottled yellowish-

brown colour, form a large central quadrangle whose posterior side

is shorter than the rest, the two foremost of the prominences being

much the larger ; both before and behind this quadrangle is another
pair, nearer together, of much smaller, similarly coloured promi-
nences ; on each outer margin towards the hinder part is a con-
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spicuous large prominence, white before, black behind, with others,

smaller, both along the margin and side, before and behind it, and

a row round the fore margin ; there are also many much smaller

tubercles over the surface, arranged somewhat symmetrically. The

general colour of the abdomen above and on the sides is yellow-

brown mixed with black-brown, black, and white ; and between

the anterior prominences of the central quadrangle is an elongate

longitudinal white marldng divided longitudinally by a dark-brown

line, and on each side of its hinder end is a shining dark-brown

tubercle. Spinners short, strong, very compact, and of a yellow-

brown hue.

Hab. Ceylon. Eeceived from the late Mr. Gr. H. K. Thwaites.

Talaus oblitus, sp. n. (Plate XXX. fig. 8.)

Adult male, length slightly over I5 line (or nearly 3 mm.),

Gejilialotliorax a little longer than broad ; somewhat subquadrate,

the anterior side a little rounded, the posterior rather impressed

and nearly as long as the anterior. Upper surface regularly convex,

the normal grooves, indentations, and lateral impressions at the

caput obsolete ; heigbt of clypeus less than half that of the facial

space, and its profile follows the general slope of the foi'e part of

the caput. The surface of the cepbalothorax is covered, especially

on the sides, with impressed spots or pock-marks, and with

scattered, strong, erect spiny bristles issuing from transparent

tubercles ; these bristles, however, terminate in a curved transverse

line at the upper part of the hinder slope. Its colour is a brightish

yellow-brown.

Eyes in two very strongly curved lines, their convexity directed for-

wards (the posterior cur\ e stronger) and occupying very nearly the

whole width of the caput, or perhaps they may be more conveniently

described as in three groups—a central quadrangle of four minute

eyes broader than long, with its anterior side shorter ; at a distance

considerably greater than the space between the posterior eyes of

the quadrangle and on each side of it, are two much larger eyes

(the anterior the larger) in a slightly oblique longitudinal line,

seated on a strong common prominence, and separated from each

other by double the diameter of the posterior eye. The posterior

eyes of the quadrangle with the anterior eyes of the latei-al pairs

form a very slightly curved line, the convexity of the curve directed

backwards.

Legs moderately long', slender, 2-1-4-3, 2 and 1 much longer

but not very different in length. They are furnished with long

slender prominent bristles, a tew of which are spiniforni, and irre-

gularly disposed. The femora ai-e somewhat granulose or furnished

with some minute tubercles ; they have neither scopula nor terminal

claw-tnft. The terminal claws are strong, those of the first and

second pairs closely set with long pectinations, while the pecti-

nations of those of the third and fourth pairs are short and fewer.

The colour of the legs is similar to that of the cepbalothorax.

Falces rather long, strong, conical, the anterior part somewhat



1S99.] l^'EW E5OTI0 aeaneidBa. 527

slight!}' flattened, but with a gibbosity at the base on the outer side

;

colour like that of the cephalothorax, and furnished in front with
granulations ; fangs short, base strong, the rest weak.

Palpi short; radial joint about equal in length to the cubital
;

at its fore extremity on the outer side is a strongish apophysis
whose termination rather abruptly divei'ges outwards, and is

tapering, apparently somewhat concave, and its point slightly

obtuse or not very sharp : another apophysis on the underside is

short, broad and obtuse. Digital joint of moderate size and broad-

oval form. Palpal organs consist of a large, simple, prominent
circular corneous lobe, forming a strong whorl with a long slender

spine issuing from its posterior extremity and encircling the lobe

round its inner and on to its outer side, in close contact with the
margin of the digital joint. The colour and armature of the palpi

are similar to those of the legs.

MaxillcK, labium, and sternum similar in colour to the cephalo-
thorax ; the two latter, however, are slightly suffused with blackish.

Abdomen short, broad, broadest behind, tolerably convex, fur-

nished with short strongish spiny bristles on the upper margins,
those above the spinners issuing from small tubercles. Colour
yellow-brown, obscurely marked and suffused with blackish ; on
each side towards the hinder extremity are some obscure, roundish,

dull yellow-brownish spots disposed in several oblique rows.
Spinners short, inferior pair strongest. Anal tubercle strong and
2-jointed.

Hah. Ceylon. Received from the late Mr. Gr. H. K. Thwaites.

BoLiscus DECiPiBNS, sp. n. (Plate XXX. fig. 9.)

Adult female, length 1| lines or 3-5 mm.
Cephalothorax as broad or broader than long, very convex and

highest at the beginning of the hind slope, which is abrupt and
steep ; thence to the fore-margin of the clypeus the profile forms
an even but not very strong curve. The height of the clypeus

is less than half that of the facial space. Colour brownish yellow
mottled with red-brown, darkest on the sides. The surface is

covered with granulations and small tubercles ; on each side of

the hinder slope is a small but rather conspicuous group of 5-6
small conical white tubercles.

The eyes are small, and in two transverse curved lines forming
a large crescent-shaped area similar to that of Philodromus. The
anterior row is the shortest and its curve the strongest ; the
convexity of the curve is directed forwards ; the lateral eyes are

larger than the central, the fore-laterals largest, the hind-centrals

smallest ; these last are distinctly farther from each other than
from the hiud-laterals ; the central quadrangle is broader than long,

and its anterior side shortest ; the eyes of the anterior row are

more nearly equally separated, the fore-central pair being perhaps
rather nearer to each other than to the fore-laterals.

Legs short, robust, 2-1-4-3, angulose ; but little difference in

length between those of 2-1 and 4-3 respectively, the last being
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also not greatly shorter than the others ; spines tew and short,

but there are numerous very short pale obtuse hairs. Colour

yellow-brownish, mottled with red-brown and whitish ; femora,

except at the base beneath, dark reddish brown ; beneath the tarsi

and metatarsi is a kind of scopula of tine pale hairs, which extend

over tlie extremity of the tarsi and form a sort of thin but exten-

sive claw-tuft ; the fore-sides of the femora are grauulose.

Palpi short, robust ; cubital joint subclavate and rather pro-

miuent in front ; digital joint longer than the radial, of an elongate-

oval form and rathered flattened ; terminal claw very minute.

Colour like that of the legs.

Falces conical, powerful ; the profile continues the curve of the

cephalothorax. Colour yellow, mottled with i-eddish yellow-brown.

Maxilke moderately long, scarcely inclined to the labium, broader

at their extremity, which is rounded on the outer side. Colour

yellow, basal portion reddish brown.

Labium oblong, more than half the length of the maxillae. Colour

reddish yellow-brown.

Sternum rather small, oval, trnncate before, blunt-pointed behind.

Colour dark yellow-brown, paler in the middle.

Abdomen short, broad, broader than long, truncate before,

where it fits up close to the whole width of the thorax, broadest

behind ; covered thickly with not very large tubercles and granu-

losities, the former subconical, and largest in the centre, along the

outer margins, and behind. Colour yellow-brown mixed with brown

and blackish of various shades, and a few small yellow-white irre-

gular markings at the middle near the fore-margin and near the

middle of the hinder margin. Tlie sides and round the hinder part

are strongly rugulose. Underside dark brownish, thickly clothed

with prominent, pale, clavate hairs. Spinners short, very compact

;

colour yellow-brown. Grenital aperture simple but of a character-

istic form.

ffab. Ceylon. Received many years ago from the late Mr. G.

H. K. Thwaites.

There is probably considerable variation in the distribution of

colours in this species ; in one example the upper and hinder pai'ts

of the abdomen are almost entirely pale dull j^ellowish ; the hiuder

part with only a few small but distinct blackish spots.

HoLOPELXis piGEB, sp. n. (Plate XXX. fig. 10.)

Adult female, length nearly 1| lines.

Ceplialotliorax as long, or very nearly as long, as broad, sub-

quadrate, with the corners rounded ; lateral marginal impressions

at the caput very slight. Upper convexity considerable, though

the surface is somewhat flattened, and the sides vertical ; slightly

highest near the posterior slope, m hich is very steep and abrupt.

Clypeus equal to, if not slightly greater than, half tlie height of the

facial space, and following the slope of the ocular area in profile.

Colour dark reddish yellow-brown, with a large diffused dull orange-

yellow patch in the central line just before the posterior slope,
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some indistinct lines of the same colour on the sides, and some
similar patches round the fore part of the ocular area. The
whole surface is granulose or pock-marked, and pretty thickly

covered with short, stout, pale, somewhat squamiform hairs disposed

in pretty regular lines ; but there do not appear to be any of these

hairs on the hinder slope.

Eyes in two transverse concentrically curved rows, occupying

the whole width of the caput. The central quadrangle is much
broader than long, and its fore-side slightly shorter than the

hinder one. The interval between the central eyes of each row
is much greater than that between them and the lateral eyes.

The eyes of the lateral pairs are larger than the rest ; the hind-

centrals being the smallest.

Falces rather short, powerful, slightly tapering or subconical, of

a deep reddish-brown colour, covered with hairs similar to those

on the cephalothorax.

Legs short, not greatly differing in length, robust, 2-1-4-3.

Spines almost entirely absent, one only beneath each of the tibiae of

the 1st and 2nd pairs. Colour rather pale yellow-brown, the

femora suffused with a deeper brown. Tarsi of the first and second

pairs of a somewhat elongate-oval form, terminating in a thin

claw-tuft, but without scopula ; tarsi of the two posterior pairs

•rather more of a slightly tapering form. Tarsi and metatarsi of

equal length.

Palpi yellow-brown, short and strong ; digital joint large, and
of a somewhat flattened elongate-oval form.

Maxillce and labium (much obscured by some foreign matter)

apparently very similar to those of Boliscus Sim., and of a darkish

yellow-brown colour.

Sternum longer than broad, oval, hollow-truncate before or

heart-shaped.

Abdomen broader than long, nearly circidar behind, a little

flattened in front. Colour dull brownish, somewhat marked and
marbled with whitish, especially on the anterior half ; an irregular

blackish marking occupies each side of the fore-margin, with a

short whitish rim between them ; and on the hinder part are some
broken transverse brown lines or bars. The underside is pale

brownish yellow with a diffused dark brown margin, and a large

quadrate central patch of the same colour. Spinners short,

compact, and enclosed or sunken within a marginal oval rim.

Genital aperture small, but of characteristic form.

Hab. Ceylon, received from Mr. Ernest E. Green, to whom I

am also indebted for other valuable spiders now in course of

examination.

MoN^SES ATTENUATUS, sp. n. (Plate XXX. fig. 11.)

Adult male, length very nearly 3 lines.

Cephaloiliorax longer than broad, broadest at the caput just

behind the eyes, narrowing a little and gradually to the hinder

extremity, which is broad and a little rounded. Lateral marginal
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impressions strong and abrupt, and very forward, being just in the

line with the anterior row of eyes. Clypeus broad, sides parallel,

very prominent and projecting, its anterior margin truncate, and its

height (or width trom front to back) exceeds half that of the facial

space. Colour dull orange-yellow brown, bisected longitudinally

by a white, somewhat broken line, and with other more or less

distiuct white lines converging to the thoracic indentation, which

appears to be placed remarkably far back.

Eyes forming a broad curved area of uniform width ; the anterior

row shortest, the small central pair of eyes of this row smallest

of tlie eight ; all are seated on conical whitish tubercles, those of

the lateral pairs much the largest and confluent. The eyes of the

anterior row are equally separated ; the hind-centrals a little farther

from each other than from the hind-laterals. Lateral eyes much the

largest. The curve of the two rows is not great, the convexity

directed forwards. The central quadrangle is broader than long,

and its fore-side shortest. The hind-lateral eyes are separated

from each other by the width of the fore margin of the clypeus.

Falces strong, prominent, conical ; similar in colour to the

cephalothorax.

Legs long, moderately strong, 2-1-4-3, but little difference

in length between 2 and 1. Spines normal, on all the joints

excepting the tarsi ; furnished also with numerous short, rather

fine hairs, especially beneath the femora of the first and second

pairs. Colour pale yellow-brown, more or less closely mottled

or marbled with white, mostly so on the femora.

Pidpi short, yellow ; radial joint shorter than the cubital ; at its

extremity on the outer side is a not very long, strong apophysis,

somewhat bifid and blackish at its extremity ; underneath is

another not so strong, rather longer, a little curved, tapering, and

its obtuse extremity has a corneous appearance. Digital joint

moderate in size, short-oval. Palpal organs simple, closely

surrounded by a strong, tapering, black spine.

Maxillce, labium, and stenmm similar in colour to the legs,

furnished sparingly with bristly hairs.

Abdomen long, narrow, almost cylindrical, very slightly tapering

at its posterior extremity. Colour dull luteous, thickly marked
with white distributed so as to give a somewhat linear, white,

irregularly striped appearance ; it is covered very thinly with

small tubercles, from each of which as from a socket issues a

prominent tapering, brownish, spine-like bristle. The hinder

extremity is produced into a small kind of articulated tapering

caudal prominence. Spinners short.

Hab. Ceylon. Received many years ago from the late ]Mr. G.

H. K. Thwaites.

WoN.iSES GEEENi, sp. u. (Plate XXX. fig. 12.)

Adult male, length 2^ to 2| lines.

Cephalothorax longer than broad, rather broadest at the caput

;

lateral marginal impressions at the caput tolerably strong. Clypeus
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very proinineut, almost on a level with the ocular ai'ea ; its sides

are parallel, its fore-side truncate, and its height very nearly equal

to half that ot' the facial space. Colour deep bistre-brown, with
a narrow cream-white margin and marked with longitudinal cream-
white longitudinal lines ; the two most distinct of these form
lateral margins to the clypeus and ocular area, and are continued
along the outer sides of the falces ; two others, less distinct and
curved, run backwards and enclose an oblong-oval space im-
mediately behind the ocular area ; two others also are near together

on each side, parallel to each other and to the margins of the
thorax, which last has also, in some examples, some very slender

cream-white converging lines on each side of it.

Eyes in two almost or quite concentric, slightly curved
transverse lines, the convexity of the curve directed forwards.

The fore-laterals are considerably the largest, the fore-centrals

smallest. The fore and aft width of the area formed by the eyes is

rather less than half its transverse width. The central quadrangle
is slightly less in length than in width (behind), but the anterior

side is scarcely more than half the length of the posterior. The
fore-central pairs are nearer together than to the fore-laterals, and
those of the posterior row are equally separated or nearly so.

The lateral eyes are all seated on strong prominences, especially

the hind-laterals.

Legs long, slender, 2-1-4-3 ; those of the first and second
pairs much the longest and not very different in length, nor is

there much difference between the 3i-d and 4th pairs. The colour

of the first and second pairs is light yellow-brown, the fore-sides of

the femora dark-brown ; the third and fourth pairs pale yellow
;

spines few and inconspicuous ; no scopula. Claw-tuft represented

by a small group of bristles ; terminal claws of the first two pairs

moderately curved and strongly pectinated throughout, those of

the third and fourth pairs less strongly pectinate.

Falces strong, prominent
;

profile following the line of the
ocular area and clypeus, and strongly arched. Colour lilie that of

the cephalothorax, and famished with strong spine-like bristles in

front.

Palpi short, strong ; radial joint stronger than the cubital, with
two or three spines in front and on the inner side, and at its fore ex-
tremity on the outer side is a strong apophysis, prominent, obtuse

at its extremity, which is subdivided or somewhat bifid ; digital

joint rather large, elongate-oval. Palpal organs simple and
encircled with one or two slender blackish filiform spines.

Maxillce-, labium, and sternurn- normal, and ot a deep brown
colour, the latter covered with strong prominent bristles.

Abdomen long, cylindrical, nearly 3 times the length of the
cephalothorax; sides parallel, the anterior side hollow truncate,
fitting up closely to the base of the thorax, and thinly covered witli

short spine-like bristles ; hinder end tuberculose and drawn out
into a pointed or conical, segmentate or articulate caudal form

;

each tubercle armed with a spine. Colour deep brown, approach-
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iiig black, mixed with yellowish brown ; along each side is a very
distinct cream-white marginal line, followed by others along the

rugulose sides, parallel but finer and less distinct. The underside
is deep brown. Probably a series of this Spider would show
various differences in the proportionate length of the abdomen, as

well as in the depth of its colour and in its markings. In one
example examined the abdomen was black, the marginal white
line on each side represented only by three slender linear white
spots.

Three examples of this very distinct and striking species were
sent to me from Ceylon by Mr. Ernest E. Green.

EXPLANATION OF THE PLATES.

Plate XXEX.

Fig. 1. Evagnis pristinus, sp. n., J, p. 619. 1 a, profile ; 1 b and 1 c, palpus in

two positions ; 1 d, leg of second pair.

2. Milonia albtila, sp. n., j , p. 520. 2 a, profile
; 2 b, eyes and falces from

in front.

3. Gca lugens, sp. n., J, p. 520. 3«, profile; 3i, eyes and falces from in

front ; 3 c, underside of abdomen ; 3 d, genital process in profile.

4. Poltys bimaculatus, sp. n, 2> P- ^21. 4a., profile; 4i, view from
behind ; 4 c, view from in front (these three figures are drawn from
Mrs, Dimock Brown's sketches of the living Spider suspended bead
downwards in its web) ; 4 d, profile of cephalothorax; 4 e, eyes and
falces from in front.

6. Ehitymna mordax, sp. n., ^ , p. 522. 6 a, profile ; 5 b, eyes from in
front ; 5 c, masillse, labium, and sternum ; 5 d and 5 e, palpus in two
positions ; 5/, lower extremity of falces from in front.

Plate XXX.

Fig. 6. BicBa 2>lacata, sp. n., S , p. 524. 6 a, profile ; 6 J, eyes and falces from
in front ; 6 c and 6 d, palpus in two positions ; 6 e, genital aperture
of 5.

7. Phrt/narachnefatalis, sp.n., 5, p. 525. 7a, profile; 7 6, eyes and falces

from in front.

8. Talaus oblitus, sp. n., cJ , p. 526. 8 a, profile ; 8 b, eyes and falces from
in front ; 8 c and 8 d, palpus in two positions (in figs. 8 a and 8 b the
artist has unfortunately omitted any indication of the obscurely pock-
marked and slightly tuberculosa surface of the cephalothorax).

9. Boliseiis decipicns, sp. n., J, p. 527. 9a, profile; 9 i, eyes and falces

from in front ; 9 c, genital aperture.

10. Holopelus piger, sp. n., $ , p. 528. 10 a, profile ; 10 b, eyes and falces

from in front.

11. MoncBses attenuatus, sp. n., J, p. 529. 11 a, profile; Hi, eyes and
falces from in front ; 11 c and 11 1^, palpus in two positions.

12. Mon<eses greeni, sp. n., cJ, p. 530. 12a, profile; 12 6, eyes and falces

from in front ; 12c and V2,d, palpus in two positions.

^1 ADiS 1809
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5. On the Species of Canidce found on the Continent of

Africa. By W. E. de Winton, F.Z.S.

[Eeceived March 6, 1899.]

The acquisition by the Society of two Hving Jackals from SoniaU-

land, of the species called by Prof. Noack Canis hcujenbecki, hitherto

unknown in a living state in this country, enforced the necessity

of re-examhiing the African Dogs, and our Secretary has asked me
to undertake the task. This communication is not confined to the

Jackals of the Ethiopian Eegion, but takes in all the members of

the family of Canidte inhabiting the continent of Africa.

While endeavouring to throw some light into the hopeless

confusion the nomenclature of the Jackals of Africa is now

in, I do not expect the present communication to clear up all

the disputable points ; but it is hoped that by sifting the old

descriptions and giving an account of the forms so far as are

known to the principal Museums and Zoological Gardens of

Europe, some better agreement as to which names shall be applied

to certain forms may be arrived at. In no single museum is

there to be found a good representative collection of the different

African species, so that it is extremely hard to make comparisons

and to recall exact characters of specimens examined in different

museums. The type specimens of the older described forms have

been in most cases mounted, therefore faded and worn almost

beyond recognition, and the skulls inaccessible.

One species, Canis lateralis, described by Dr. Sclater in 1870,

from West Africa, has since been generally considered to be

identical with the C. adushts of Sundevall. So far as I can make

out, the probability is that Sundevall had an example of C. late-

ralis before him, as it doubtless extends into S.E. Africa. But

without examining the type it is impossible to be certain on this

point, and 1 prefer to use the first name, of which there can be no

doubt, as in this way no confusion can occur on the subject in the

future.

Dr. Noack has lately published, from not at all satisfactory

material, descriptions of four additional forms which I have little

hesitation in assigning to one or other of the already well-known

species. I am quite prepared, however, to find that this subject

will soon require revision.

If, when we know more of the Airican Jackals, further subspecies

are thought necessary, it will be quite evident, on looking at the

synonymy given in this paper, that some of these names can be

utilized, but so far I see very little use in subdividing the species.

I consider the Jackals and Eoxes of the Old World so readily

recognizable one from another that I should like to keep them

apart, though no important character by which to distinguish them

can be given. Even the outward characters and habits are beyond

my power to define ; and I regret to say that even Dr. Blanford's

distinctions (Geol. & Zool. Abyss, p. i!39) will not stand when

Proc. Zool. Soc—1899, No. XXXV. 35
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put to the test. A Jackal may have a sharp bark, as C. adustus

(called " Qnaba " by the Oaffirs, from its cry), and the ears of a Jackal

may be longer than those of the Common Fox, as in C. variegatus

and C. mesomelas.

It is impossible to follow Gray (P. Z. S. 1868, pp. 492-525),
who gave no anatomical or practical reasons for his arrangement
and subdivision of the genus, but the Jackals and Foxes as they are

usually classed form very natural and convenient groups or sub-

genera. The skull of a Fox is very much less powerful than that

of a Jackal ; the suborbital parts of the zygomata are more expanded
and the inner surfaces of these bones are turned upwards. The
small Foxes I shall group together under the name of Sand-Foxes,
keeping the Feunec to form a separate subgroup by itself.

On looking at a number of skins of Dogs, one is struck with the

constancy of the general pattern of the markings. Thus all the

Jackals are inclined to a saddle-mark ; this reaches perfection in

C. mesomelas, while in C. anihus there is no defined line, though the

fur is longer and thicker within the same limits. But the tendency
to have a black spot on the dorsal surface of the tail, about two
inches from the root, is a character which runs through the whole
genus, Jackals and Foxes alike. This spot is no doubt due to a

gland, for the hair of this region is more rigid than elsewhere, and
there is no underfur growing upon it ; the stiff hairs are generally

shorter than those of the surrounding part of the tail and lie

rather flat, forming a depression in the fur ; and in many instances,

in the dried skin, a yellow substance is found to clog the hair,

which has a distinctly aromatic smell.

I have to record my best thanks to Dr. J. Anderson, F.E..S.,

Mr. E. J. Cuniughame, Major Harrison, D.S.O., and Mr. F. J.

Jackson, C.B., who have helped me with specimens of Jackals,

also to Colonel Lugard, C.B., for the loan of a specimen of the

Hunting-Dog from British East Africa.

Genus 1. Canis.

Canis simensis. (Fig. 1.)

Caiiis shnends, Eiipp. Neue AVirbelth. Abyss, p. 39, pi. 14 (1838)

;

Mivart, Canidaj, p. 18, plate, skull fig. IS.

Kg. 1.

Skull of Canis simcnsis, J nat. size. (B.M. 42.8.15.11 ; 162a.)
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Canis sinus, Gerv. Hist. Nat. Mamm. ii. p. 58 (1855).

Canis ivalgie, Heugl. Nov. Act. Leop. 1863, Zool. Afr. p. 3.

Simenia simensis. Gray, P. Z. S. 1868, p. 506.

Canis semiensis, Hengl. Eeise N.O.-Afr. ii. p. 48 (1877).

Very little is known of this somewhat isolated form of Dog, which

seems to be confined to the miountainous district of Abyssinia.

The specimen brought home by Eiippell, which is one of the types

of the species, is still the only example in the British Museum.,

The Jackals—SacaUus.

Canis anthus. (Fig. 2.)

? Le Chacal-Adive, Buffon, Hist. Nat. Suppl. iii. p. 112, pi. xvi.

(1776).

? Barbary Dog, Pennant, Quad. i. p. 260 (1793).

? Oanis harharus, Shaw, Zool. i. p. 311 (1800).

Canis anthus, T. Guv. Mamm. lith. pis. 173, 174 (1820);

Mivart, Canidse, p. 41, plate (partim) (1890), skull fig. 20.

Canis lupaster, Hemp. & Ehrenb. Symb. Phys., Mamm. ii. (1830).

Thous anthus, H. Smith, Jardine's Nat. Libr. ix. p. 195 (1839).

Thous senegalemis, H. Smith, Jardine's Nat. Libr. ix. p. 201

pi. xiii. (1839).

SacaUus harbarus, H. Smith, Jardine's Nat. Libr. ix. p. 218 (1839).

Canis aureus algirensis, "Wagn. Schreb. Saug. Suppl. i. p. 384

(1841).

Canis aureus tripolitanus, id. ibid.

„ „ var. algeriensis, Less. Nouv. Tab. Eegn. Anim. p. 43

(1842).

Lupus anthus, Gray, P. Z. S. 1868, p. 502.

Dieha anthus, Gray, Cat. Mamm. Brit. Mus. p. 189 (1869).

Canis aureus, auct. (partim), nee Linn.

Canis hadramauticus, Noack, Zool. Anz. 1896, p. 356 (fide

Matschie).
Pig. 2.

Skull of Caiiis anthus, J nat. size. (B.M. 98.7.4.7.)

A larger animal than the Indian Jackal {Canis aureus), and
35*
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much more wolF-like. Tlie nose and ears are bright baj",

contrasting with the greyish foreliead ; there is no defined saddle,

the black-tipped hairs appearing on almost all parts of the animal,

bnt being scarcer on the Banks aud legs ; a blackish line runs down
the front of the fore legs, ending in a distinct blotch on the wrist

as in C. hipus. The tail is bushy, most of the hairs black-tipped,

tlie black almost monopolizing the whole length of the hairs

towards the end of the brush ; the black spot over the gland is well

marked, but owing to the general dark colouring is not particularly

conspicuous. Ears moderate.

In Egypt this Jackal grows to a larger size—the skulls being

equal to (hose of the Indian Wolf, C. pallipes Sykes nee Mivart

;

the colour is greyer than that of specimens from Barbary and the

fur less rich. This form is generally called the Egyptian Wolf,

but it ^'ill be seen by the specimens in the Society's Gardens

that, when living in a moister climate, no difference can be detected

in the colour or richness of the fur.

The Xorth-African Jackal has never been given a very definite

position as a species. All modern writers have either confused it

with the Asiatic Jackal, 0. aureus—a species which never crosses

into Africa— or have only separated it with doubt: but there does not

seem any valid excuse for uniting them. F. Cuvier was the first

naturalist who gave anything like a scientific description of the

animal. Pennant's "Barbary Jackal" does not seem quite satis-

factory ; this was a specimen found in the Ashinolean Museum at

Oxford, a figure of which appears in Buffon's work, bnt I cannot

fix this figure on any known Jackal. Shaw gave a Latin name to the

animal described by Pennant, but it seems very doubtful whether
this beast was a Jackal or a Fox. Uncertain names are simply placed

in the synonymy, the earliest name of which there is no doubt being

used.

This species ranges from Senegal on the west, round the whole

of the north of Africa into Lower Egypt. Its exact range in the

Nile Valley is not yet known, but so far no specimens have been

recorded south of the First Cataract. So far as is known, this

species does not occur to the east of the Eed Sea ; though

Herr Matschie has lately stated (S.B. Ges. nat. Fr. 1897, v. p. 73)

that C. hadramauticus Noack, described from Southern Arabia, is

identical with C. lupaster. There is in the British Museum a skull

from Aden which I have no hesitation in referring to C. pallipes;

and as these two animals are very closely allied, the Indian Wolf
being distinguished only by its rather heavier build and much
stronger teeth, I think it far more probable that Dr. Noack's species

will turn out to be an offshoot of the Indian, aud not of the Egyp-
tian Wolf.

The figure given in Dr. Mivart's book is a fair representation of

the species, but from the letterpress we gather that the drawing

was taken from a certain specimen from Abyssinia, still in the

British Museum, which proves to be an example of the uext species,
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C. variegatus—the artist having probably worked up the picture

with skins of the true G. anthns from Barbary.

The skull of the North-African Jackal is readily distinguishable

from that of the Indian Jackal, C. aureus, by its greater size, and

more particularly by the longer parallel-sided snout, and the high

forehead more abruptly rising from the line of the nasals, the

more evenly expanding—not bowed—zygomata, and the heavier

dentition. But the larger Egyptian race very closely resembles

the Indian Wolf, 0. pallipes Sykes, the skulls of these two being

practically the same size and shape, although the teeth of the

Indian Wolf are much heavier. These different races therefore

bridge over any marked distinction between the Wolves and Jackals.

Measurements (in millim.) of the upper tlesh-tooth pm. 4 are

given of the smallest and largest of each species which has come

under my notice :—

C. aureus. C. anthus. C. pallipes.

15-5-17 17-5-^20 21-22

Dr. IVEivart has caused much confusion by including G. pallipes

in his description of C. lupus, the figure given of C. lupus var.

pallipes being that of the form of the true Wolf found in Northern

India.

G. pallipes, as described by Sykes, P. Z. S. 1831, p. 101, is parti-

cularly stated to be the Wolf of JDeccan, so this name can ouly apply

to the well-known Wolf of the Peninsula, which is not greatly

superior in size to the Egyptian Wolf.

In Dr. Blanford's 'Pauna of British India' the two Indian

species are fully and accurately described.

[P.S.—Since these notes were read I have seen specimens of

Jackals said to come from Senegal and the interior of Tunisia, which

sesm to me to agree rather closely with Cuvier's description and

iigure of Ganis anthus, and it is therefore possible that the large

North-African Jackal which has been unanimously called C. anthus

is bearing a wrong name, and should be called C. lupaster, while, of

course, this much smaller, fine-legged, sharp-nosed, and paler-

coloured animal is the true G. anthus. One specimen lately

acquired from the Antwerp Zoological Gardens, and living in our

Gardens in Eegent's Park, is said to have been brought direct

from Senegal ; other specimens referred to are a male and female

with cubs, beautifully set up as a group in the Leyden Museum.
Dr. Jentiuk informs me that there can be no doubt as to the locality

of these specimens, as they were collected in Tunisia by a well-

known contributor to the museum.]

Canis vaeiegatus. (Pig. 3.)

Sea-Fox, Salt, Voy. Abyss, p. 172, App. iv. p. 40 (1814).

Ganis variegatus, Cretzschm. Eiipp. Atlas, p. 31, pi. 10 (1826).

Cants riparius, Hempr. & Ehrenb. Symb. Phys.,Mamm.ii.(1830).

? Ganis sacer, id. ibid.
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Thoiis variegatus, Smith (H.), Jardine's Nat. Libr. ix. p. 198,

pi. xi. (1839).

Vulpes variegata, Gray, P. Z. S. 1868, p. 516.

Canis anthus, Mivart, Canida;, p. 41 (partim), plate inaccurate

(1890).

Canis TiagenlecM, Noacb, Zool. Garten, 1894, p. 244.

Canis riparius Blanford, Geol. & Zool. Abyssinia, pp. 14, 240

(1870).

? Canis mengesi, Noack, Zool. Anz. no. 548, 1897, p. 518.

Pig. 3.

Skull of Canis variegatus, f nat. size. (B.M. 169 a.)

General pattern of colour as in C. anthus, but very much paler

;

the snout very slightly more rufous than the rest of the face ; the

backs of the ears and the legs pale orange-red, but the latter

mixed with some black, and a dark streak on the front of the

wrist ; on the back and sides there is more or less mottling of black

;

in some specimens the saddle-area is heavily mottled. On the

whole of the saddle-ai-ea the fur is longer, reddish at the base,

followed by a pale buff baud and broad black tips ; the freshness of

this, in a more or less degree, accounts for the mottling. In some

specimens from the highlands of Abyssiuia it almost approaches

the saddle of C. mesomelas, though the mixture of black on the

flanks, the want of rufous colouring, and the strong dashes of black

on the fore legs will at once distinguish it from that species.

Along the dorsal line, and especially over the shoulders, the hair

is longer than on any other part. The black patch over the gland

on the tail is conspicuous. The form is very gauut (totally unlike

any of its congeners), the snout is very flue and long, and the ears

are remarkably long, which at once distinguish it from any specimen

of the North-African Jackal.

The known range of this species is Upper Egypt and Sennaar,

and along the coast from Suakim to Somalilaud and the higher

plateaux of Abyssinia.
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This form, described by Cretzschmar and fairly figured from a

specimen seut home by Eiippell, had doubt thrown upon it by the

collector himself in bis own work, NeueWirbelch. Abyss., Saug. p. 39

(1838). At the same time we are told that the skull had been lost,

and so comparison was not possible with that of (J. mesomelas, of

which species it was thought to be only a variety. Since that

time no one but Dr. Blanford (Geol. & Zoo). Abyss, p. 238) has

given the species a proper status. The name has been used by

some writers for the northern form of C. mesomelas ; Dr. Mivart

has confounded it with C. antlius. Dr. Noack has overlooked the

species when naming the Somaliland Jackal C. hagenhechi; but

since seeing examples of this latter form alive, and also having

examined about a dozen skins and skulls, I feel no doubt in identi-

fying the Somaliland animal with C. variegatus.
'

Tiie form described by Dr. Noack as a separate species, under

the name of C. mcngesi, appears to me to be simply a sandy-rufoiis

variety, wanting the broad black band in the fur of its back. The

dark marks in the front of the fore legs are very much less distinct

than in the typical form, but are not entireli/ luanting.

As mentioned above, the specimens from the highlands of

Abyssinia, obtained by Dr. Blanford, are richer in colouring, and

owing to the longer and denser fur would appear stouter in build

(see op. cit.Tp.2W), but at the same time these specimens somewhat

approach 0. mesomelas in having heavier skulls ; so it may be just

possible that we have here a hybrid race confined to this high

plateau.

Excepting in the narrowness of the frontal region and greater

length of the facial portion, the skull of C. variegatus is very like

that of 0. mesomelas, only differing in its general narrowness and

in the less expanded squamosal portion of the zygomata.

Cawis mesomelas. (Fig. 4.)

Canis mesomelas, Schreb. Saug. iii. p. 370, pi. 95 (1778) ; Mivart,

Canidai, p. 45, pi. (189U).

Canis variegatoides, Smith (A.), S. Afr. Quart. Journ. 1833, p. 85.

Thous mesomelas, Smith (H.), Jardine's Nat. Libr. ix. p. 199, pi. xii.

(1839).

Vulpes mesomelas, Gray, P. Z. S. 1868, p. 516.

Canis variegatus, Matschie, Saug. Deutsch-O.-Afr. p. 64 (1895).

Canis mesomelas var. schmidti, Noack, Zool. Anz. no. 548, 1897,

p. 519.

Face rufous, most of the hairs on the cheeks and forehead tipped

with whitish ; ears very large, bright rufous ; saddle very distinct,

all the hairs rufous at the base followed by a black ring, with a

broad subtermiual buff-white ring and tipped with black; the

flanks and legs bright rufous without intermixture or markings of

black. The tail is rather short, all the hairs tipped with black :

the spot over the gland well developed ; the stiff hairs are white

for the greater part of their length, with jet-black tips. This is
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the only Jackal which has uo dark dashes on the front of the

fore legs.

The Black-backed or Silver Jackal has the most extended range

of any member of the genus inhabiting Africa, extending from the

extreme south of Cape Colony to Abyssinia, and possibly Bongo-

land, where Schweinfurth mentions Jackals with black backs ('Heart

of Africa' (Engl, transl.) i. p. 237). It has not been recorded from

the Mashonalaud plateau or Xyasaland ; and in British East Africa

we have no record of it being found farther west than Machacos,

where it occurs in company with C. laterals. It seems therefore

probable that this species does not range iuto the higher elevations.

Fig. 4.

Skull of Canis mesomelas, | nat. size. (B.M. 69.10.24.7.)

This species is therefore accompanied by C. lateralis in certain

localities in the southern part of its range, and by C. vanegatus

in the northern. Specimens from south of the Zambesi, judged

from the material in the British Museum, are rather larger, and

the facial part of the skull appears slightly longer in proportion

than those obtained from the north of that i iver ; but whether the

difference is sufficient to warrant a subspecies being made of the

northern form is not clear, most of the specimens examined of tlie

southern or typical form being deficient in the base of the skull.

However, if a name is required for the northern form, Dr. Js"oack

has provided one in his var. sclimidti. In writing of this Jackal

under the name C. variegatus, Herr Matschie mentions a stripe on

the cheeks ; but I cannot think his distinction of the East-Africau

form is based on this character alone, for not only is it too trifling,

but quite unreliable, as this dark line under the eyes occurs in some
specimens from Cape Colony. The markings of this animal are

not always equally well defined, occasional specimens have a very

poorly marked saddle.

The cry of this animal, as observed in captivity, may be
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expressed as " Wa-ah, wah, wah, wah," and when exaraiuing some

suspicious-looking object it gives out a low growl ending in a

suppressed bark.

The skull is short and strong, and the muzzle much broader than

in C. variegatus ; the squamosal portions of the zygomata are very

much expanded ; the nasal bones are short, being almost invariably

shorter than the maxillary processes ; there is a deep depression

in the middle line of the very broad forehead ; the carnassial

teeth are very powerful and much larger than those of C. lateralis.

O. variegatus seems to me to be the only Jackal of which the skull

can possibly be confused with that of this species, but not only the

muzzle but the skull throughout is much narrower in proportion

to its length.

I give simple length and breadth measurements (in millim.) of

the largest and smallest entire skulls of these two species that

have come under my notice :

—

C. variegatus.

Large S ,from highlands of Abyssinia (Blanford), 172 x 90.

Small and quite young specimen from Nubia (Burton), 145 x 78.

C. mesomelas.

Adult from Ukamba, B. E. Afr. (Jackson), 1.51 x 88.

Young specimen from Ukamba (Harrison), 146x83.

Canis lateralis. (Fig. 5.)

'^Canis adustus, Sundev. (Efvers. K.Vet.-Ak. Fdrh. 1846, p. 12 1 (?)

;

Mivart, Canidffi, p. 49, pi. (1890).

VuljJes adusta. Gray, P. Z. S. 1868, p. 515.

Canis lateralis, Sclat. P. Z. S. 1870, p. 279, pi. xxiii.

Ganis Jiolubi, Lorenz, Yerh. Ges. Wien, 1895, p. 110.

? Canis xuunderlichi, Noack, Zool. Auz. no. 548, 1897, p. 519.

Pig. 5.

Skull of Canis lateralis, f nat. size. (B.M. 92.12.3.8.)

General colour of the body-fur grey-drab, the majority of the

hairs black-tipped, the face, ears, flanks, and legs being likewise

heavily mixed with black, though the underfur of the face and legs
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is more nifoiis than that of the body. Distinct dark dashes on the

lower part of the forearm. On the dorsal surface, or saddle, the fur

is bright rufous for the greater part of its length, each hair having a

ring of black followed by a ring of buff and being tipped with black ;

these coloured rings form double side-stripes of buff and black

bordering the lower edge of the saddle, which are often ill-defined or

not observable, the colour of the flanks outwardly being scarcely

different from the back, but when the hair is worn the saddle is

often reddish. The tail is long and clothed with long hairs, buff at

the base, and black for an inch and a half or so at their extremities
;

generally there is a distinct white tag, the hairs growing on the

last two inches of the tail being sometimes pure white to their

bases, in some specimens only a very few white hairs are to be

found at the extreme tip. Tail-glaud not conspicuous owing to

the character of the surrounding fur. Chin black. Ears moderate.

Usually this Dog has the side-stripes, bordering the lower edge

of the saddle, well defined ; but when changing fur or when out of

condition these stripes entirely disappear ; this often happens in

simply altering the lay of the fur in making up a skin. Possibly

also in some districts the species does not develop these stripes to

so great an extent as in others. At any rate it is probable that

Sundevall had a specimen of this species before him when he

described a Jackal from the Transvaal or Zululand, giving it the

name of C. adustus. In this description, it is true, no mention is

made of any side-stripes, but the Side-striped .Jackal occurs in that

country and no Jackal witJtout a saddle-mark is found anywhere
in South Africa. Dr. Noack seems also to have described the

same animal as C. u'underlichi, but he appears to have entirely

overlooked Sundevall's species as he makes no mention of it.

Dr. Sclater described C. lateralis from a specimen then living in

the Society's Gardens, giving the side-stripes as the principal dis-

tinguishing characters and giving a name suggestive of this distinc-

tion. When this specimen died the skin and skull were accjuired by

the British Museum, and the skin, which is now before me, has no
sign of side-stripes ; the same thing has been shown in other examples

which have been received from Nyasaland. Normally these latter

are particularly well marked.

The skull of this species is readily distinguished from any other

.Tackal by its flatness, the line of the forehead running well in front

of the orbits and being very little raised above the line of the nose.

The nasals are long, extending beyond the maxillary bones ; the

squamosal portion of the zygomata is not so much expanded as in

C. mesomelas ; there is no depression in the middle line of the

forehead ; and the caruassial teeth are very much smaller than those

of either C. varieyattis or C. mesomelas.

In several specimens obtained by Mr. F. J. .Jackson at the Ravine

Station and jS'andi, British East Africa, the skull is much arched,

with smooth rounded forel ead, quite altering the shape of the profile,

but viewed from above the shape of the skull is unaltered. The
flat and the rounded skulls are from animals otherwise identical.
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and both forms were taken at the same time. These characters are

found in both old and young, and it is most satisfactory to have
such a fine series (about 20) taken in the same locality, proving that

these characters are onl_Y individual and not racial. Mr. Jackson
has noted measurements and weights of the majority of his speci-

mens, and the total length to the end of the vertebrfe of the tail

ranges from 3 feet 3^ inches to 3 feet 5| inches, the tail alone from
11| inches to 12 inches. Weights of 6 14-16 lbs., 5 13|-15 lbs.

8o far as is known the Side-striped Jackal ranges from Nama-
qualand ^ to the Gaboon on the west, and from Zululand to the
Tana Eiver on the east ; it is found throughout Rhodesia, Nyasa-
land, and British East Africa as far west as Uganda.

This Jackal has several characters which bridge over the sepa-

rating line one would like to draw between the Jackals and the

Foxes : its tail is long, with a white tag ; its cry is a short bark
;

and its skull is very flat, in side view very like that of the

European Fox (C.vuIjjcs) ; but no one can question its being a
true Jackal.

Mr. E. C. Selous informs me that both the " Silver Jackal
"

(C. mesomelas) and the " Quaha " (C. lateralis)—easily recognized

by their different voices—are found on the same ground in Bechu-
analand, and that he has seen both of them come up from separate

directions to a dead animal at the same time. These two forms
are widely distinct, but it is nevertheless a very strange fact

that two species should thrive in the same districts, seeing that

their habits are alike ; and considering their mode of life, it

would seem cei'taiu that they must come to blows, and the weaker
one succumb. These two animals live side by side in many
districts up to the Tana Eiver ; northwards, in Somaliland, &c.,

0. variegatus takes the place of C. lateralis.

Mr. Selous further informs me that he has never seen Jackals

in packs, that they come up singly or in couples from different

hiding-places, whether to the camp at night or to a dead beast by
day. He says, a favourite place for Jackals to lie up by day is in

the long grass which grows on the sides of the ant-heaps, and that

when hard pressed by dogs they often go to ground in the holes

made by the Aard-vaark.

The Foxes— Vulpes.

(1) Red Foxes.

Qa.-si^ vulpes ^gyptiactjs. (Fig. 6.)

Canis egt/ptms, Desmar. Nouv. Diet. Hist. Nat. xxiv. Tab. Metb.

p. 18 (1SU4), 7iom. nvxl.

Canis agyptiacus, Sonnini, Nouv. Diet. vi. p. 524 (1816).

Canis niloticus aut cegyptiacus, Desmar. Mamm. p. 204 (1820).

1 Dr. Broom, of Garies, informs me the natives bring in skins of •' Jiiclials

with a yellow stripe on the side," together with those of the Silver Jackal, to

trade with the store-keepers.
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Canis niloticus, Cretzschm. Eiipp. Atlas, p. 41, t. 15 (1826) ;

Hempr. & Ehrenb- Symb. Phys. pi. xix. (1830).

? Canis vulpecuU, Hempr. & Ehrenb. Symb. Phys., Mamm. ii.

(1830).

Vulpes niloticus, Smith (H.), Jardine's Nat. Libr. x. p. 248,

pi. xxi.* (1840).

? Vulpes algeriensis, Loche, Expl. Alger., Zool. p. 21 (1867).

rig. 6.

Skull of Canis vulpes (sgyptiacus, f iiat. size. (B.M. 98.6.5.6.)

This is a local race of the European Eox, C. vulpes, and may be
barely separable from the S. European form (var. melanogaster).

The Algerian Fox is included in the synonymy, but this form
seems identical with the Foxes of Southern Europe.

CaI^IS TULPES ATLANTICUS.

Canis vulpes, var. atlantica, Wagner (A.), Wagner (M.), Eeis. in

Algier, iii. p. 31, pi. 3 (1841).

Vulj^es atlantica, de Wint. P. Z. S. 1897, p. 957.

This form of the Atlas Mountains is only another subspecies of

the European Fox, rather smaller than the form found in Egypt.

(2) The Sand-Foxes.

Canis pallidus. (Fig. 7.)

? Canis riippelli, Schinz, Cuv. Thierr. iv., Suppl. p. 508 (1825).

Canis pcdliclus, Cretzschm. Eiipp. Atlas, p. 33, pi. xi. (1826);

Mivart, Canidse, p. 142, pL, partim.

? Canis sahhar, Hempr. & Ehrenb. Symb. Phys., Mamm. ii. (1832).

Cynalopex pallichis, Smith (H.), Jardine's Nat. Libr. ix. p. 228,

pi. xvii. (1839).

Canis corsac, Lesson, Tabl. Eeg. Auim. p. 40 (1842), partim.

Vulpes pallidus, Gerrard, Cat. Bones Brit. Mus. p. 87 (1862).

Fennecus pallidus, Gray, P. Z. S. 1868, p. 520.

The dorsal region tawny, finely grizzled, almost the colour one

sees in pale pug-dogs
;
paler on the sides and face, redder on the

forehead ; a reddish streak on the back of the fore legs from the
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elbow downwards ; reddish on the back of the thighs, above

the tarsal joint. Most of the hairs of the tail are tipped with

black, markedly so towards the extremity, the hairs at the end

oP the brush almost entirely black ; there is a very distinct black

patch on the tail over the gland. The fur is not so long or woolly

and the tail is not so thick and bushy as in most small Foxes, and

never has a white tag like C. famelicus.

Skull of Canis pallidm, ? nat. size. (B.M. 93.6.7.3.)

The name given by Schinz to a small Fox brought from Dongola

by Riippell has generally been referred, with doubt, to C. famelicus ;

but 1 feel no hesitation in assigning it to the species under dis-

cussion. The description in no way agrees with C.faiuelieus. while

the colour in every way fits this species :
" Eiicken und Schsnkel

von aussen gelbgrau ; die Haare sind nehmlich braudgelb, mit

Schwarz gemischt," &c. In fact, the tail, colour of the headjlik^-ness

to C. zerdct, but with coarser fur, so exactly represent this animal,

that I feel tem pted to adopt this most appropriate term, seeing

that it perpetuates the name of so good a naturalist ; and whether

we apply it to this form or to C. famelicus, we must deprive

Cretzschmar of one original description. But as there is a doubt,

and as Dr. Mivart has called C. famelicus by the unfortunate

English name of liuppell's Fennec, I shall leave it alone ; my sole

object m writing being to point out the most salient points of

distinction between the species, and so to assist in arriving at a

uniform naming, by which one may always know what form is

intended when a certain name is mentioned.

The uniform tawny colouring, almost like a pale-coloured lioness,

distinguishes this little Fox from all others, the black dash on the

upperside of the tail and the black tip being the only conspicuous

marks. The ears are about 65 millim. long.

The skull cannot be confused with that of any other Fox ; the

line of the forehead is carried forward considerably in front of the

orbits, giving it the appearance of having a bump on the bridge of

its nose ; the teeth are very small and neat, the premolars with

clear spaces between each ; the flesh -teeth are actually smaller

than those of the Fennec (C. fennecus), a much smaller animal.
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Its range seems very restricted: all the specimens examined were

obtained between Suakim and Dongola. Possibly the nearest ally

to this little Fox is C. bengalensis, but this relationship is not

close : it certainly has nothing in common with C. corsac.

Canis famelicus. (Fig. 8.)

Canis famelicm, Cretzschm. Eiipp. Atlas, p. 15, pi. v. (1826) ;

Mivart, Canidse, p. 144, pi.

? Oanis anubis, Hempr. & Ehrenb. Symb. Phys., Mamm. ii. (1832).

Megalotis famelicus, Smith (H.), Jardine's Nat. Libr. ix, p. 235,

pi. XX. (1839).

Fmnecus famelicus, Lesson, Tab. Eeg. Anim. p. 39 (1842).

Vulpes dorsalis, Gray, Cat. Mamm. Brit. Mus. p. 62 (1843),

partim.

Femiecus dorsalis, Grray, P. Z. S. 1868, p. 519, partim.

Fig. 8.

Skull of Canis famelicus, f nat. size. (B.M. 98.6.5.7.)

Fur very long, soft, and dense
;
general colour soft fawn, more

or less interspersed with coarser grizzled hairs, often giving it a

steel-blue tint. Ears very long, rich fawn-colour : the face paler

yellowish buff, with strong brown patches immediately above the

whiskers, the dark colour, shghtly modified, encircles the eyes.

Along the dorsal line the fur is redder than on the sides, the

underfur being grey tipped with reddish brown. There are reddish

patches on the bact of the hind legs above the heel. The tail is

very thick and bushy along its whole length, with a very distinct

white tag ; there is a depression in the fur over the gland, and

the hair is generally clogged at the base with a yellow substance,

which gives off a distinct aromatic odour.

This is, perhaps, the prettiest of all the Sand-Foxes ; the ears are

very large, but not exaggerated like those of the Fennec. I am able

to give the weight and dimensions of this little Fox, taken from

fresh-killed animals by two collectors, to whom the Museum is

much indebted for numerous carefully-collected specimens.
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2 . Near Cairo, Mr. R. J. Cuninghaine. Head aud body 415
miUim., tail 305, hind foot 97, ear 87 ; weight 2 lbs. 9 oz.

2 . Near Berbera, Dr. A. E. Atkinson. Head and body 445
miUini., tail 345, hind foot 122, ear 100.

The skulls o£ other specimens from Egypt show that the

specimen was rather undersized, but there is no difference worth
mentioning between Egyptian and Somaliland specimens. A little

Eox from Afghanistan, as mentioned and figured by Dr. Mivart,

appears to be identical with this species.

The conspicuous brown marks on the face, the white tag to the

tail, and the density of the fur are characters which could not

possibly be excluded from any description ; therefore I feel con-

vinced that Schinz did not form his C. rilppelli on this species.

The legs also are very short, and not longer in proportion than

those of C. zerda.

Cakis dorsalis. (Fig. 9.)

Canis {Vulpes) dorsalis, Gray, P. Z. S. 1837, p. 132.

Vidjjes dorsalis. Gray, List Mamm. Brit. Mus. p. 62 (1843).

Fennecus dorsalis, Gray, P. Z. S. 1868, j). 519.

y'ul2MS edwardsi, Eochebr. Bull. Soc. Philom. Paris, 1882 (Oct.)

, 8.

Eig. 9.

Skull of Canis dorsalis, % nat. size. (B.M. 40.12.20.3.)

The type o£ Gray's species (from Senegal), which is still in the
British Museum, is so much faded that it is impossible to give an
accurate description of the skin ; I can say, however, that it belongs
neither to C. famelicus nor C. pallidus. The skull shows it to be a
very young animal in milk-dentition, probably larger than C.fameli-
cus, but its black-tipped tail proves that it is not even a local race
of that species. Its much greater size is sufficient to separate it

from G. pallidus. This is without doubt the same species as that
described by Eochebrune. Dr. Mivart does not give an opinion
on this species, and even leaves the name out of his synonymy.
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Caxis chama. (Fig. 10.)

Canischrima, Smith (A.), S. Afr. Quart. Journ. 1833, p. 87;
Sclater, P. Z. S. 1875, p. 81, pi. xvii.

MegaJotis caama. Smith (H.), Jardine's Nat. Libr. ix. p. 236,

pi. xix. (1839).

Vulpes canma, Gerrard, Cat. Bones Brit. Mus. p. 87 (1862).

Fennecus caa7na, Gray, P. Z. .S. 1868, p. 520, fig. 7, skull.

Fig. 10.

Stull of Cam's chfrma, f nat. size. (B.M. 46.8.-3.2 ; 815 a.)

(From P. Z. S. 1868, p. 520.)

General body-colour grizzled grey, the face reddish, most of the

hairs white-tipped ; ears long, rust-coloured; fore legs pale buff, with

a brown streak running down the backs from the points of the

elbows ; hind legs al?o pale buff, there is a conspicuous brown

patch on the tibial joint, just above the hocks ; the tail is bushy,

most of the hairs tipped with black, almost completely black at the

end of the brush.

This Fox is somewhat nearly allied to the smaller C. famelicus,

but is a longer-legged and larger animal. The skulls of these two

species are approximately the same length, but that of C. chama is

verv much heavier and broader. The facial portion is particularly

broad and the muzzle blunt ; the zygomatic arches are nearly as

broad in front as behind. The back of the palate is very much
broader, the tooth-row actually shorter, and the teeth very small,

mt'asuring less than those of C. famelicus.

The skull much resembles that of Otocyon, but the squamosal

portions of the zygomata are broader, and the supraorbital and

temporal ridges are not so heavy.

This species is found in sandy districts south of the Zambesi,

from the extreme south of the Colony to Xamaqualand and

Bechuanaland.

(3) The Fennec.

Canis zerda. (Fig. 11.)

L' Animal anonyme, Buffon, Hist. Xal. Suppl. iii. p. 148, \A. xix.

(1776).
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" Yulpes minimus saarensis," Skjoldebrand, K. Sv. Vet.-Ak

Handl. 1777, p. 265, pi. vi.

Canis zerda, Zimm. Greogr. Gesch. ii. p. 247 (1780).

Canis cerdo, Gmel. Syst. Xat. i. p. 7o(1783).

Viverrn aurita, Meyer (F. A. A.), Syst.-summ. zool. Entdeck,

Xeu-HoU. u. Afr. p. 91 (1793).

Fennecus arahicus, Desmar. Xouv. Diet. H. X. xxiv, 1804, Tabl.

Meth. p. 18.

Megalotis cerda, Illig. Prodr. Syst. Maram. p. 131 (1811).

Megalotis cerdo, Oken, Lelirb. Xaturg. ii. p. 1032 (1816).

F^nwcus brucei, Desmar. Enc. Meth., Manim. p. 235 (1820).

Mecicdotis zerda, Schinz, Cuv. Thierr. i. p. 222 (1821).

Fennecus cerdo, Childr. & Vigors, Denham & Clapp. Trav. Afr.

App. xii. p. 183, pi. (1826).

Canis megalotis, Smith (H.), GrifE. Cuv. Anim. Kingd. ii

pi. (1827).

Megalotis brucei. id. ibid. v. p. 152.

Canis fennecus. Less. Man. Mamm. p. 168 (1827).

Megalotis zerda. Smith (H.), Jardine's Xat. Libr. ix.

pi. XX. (1839).

Fennecus zerda. Less. Xouv. Tabl. Eegn. Aniiu. p. 39 (1842).

Vulpes zaarensis. Gray, List Mamm. Brit. Mus. p. 62 (1843).

Canis cerda, Gerv. Mamm. ii. p. 75 (1855).

Megalotis fennecus, Knighfs Pict. Mus. Anim. Xat. p. 207

(c. 1860).

Fennecus zaarensis. Gray, P. Z. S. 1868, p. 519.

Fig. 11.

p. 373,

237

Skull of Canis zerda, ? nat. size. (B.M. 182/.)

Very pale fawn on the upper parts, on the shoulders or fore

part of the back some of the longer hairs are black-tipped ; from

the saddle backwards the hairs are more uniformly coloured and

more glistening, paler on the face and legs, and gradually becoming

silvery white underneath ; brownish patches between the eyes

and whiskers ; black tip to the tail
;
gland on tail very evident, the

coarse texture of the black-tipped hairs covering this part being

more evident in this animal than in any other, owing to the

silkiness of the fur generally. TTnderfur on all the upper

Proc. Zool. Soc—1899. X'o. XXXVI. 36
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parts with a dark ash-grey band about equidistant between the

base and the tip of the hairs ; below this dark band the bair is

silky white, above buif ; on the underparts this dark band is not

present. The bair exceedingly soft and silk-like.

Ears much longer than the head. In dry skins the ear measures

about the same length as skull.

The skidl is rather shorter than that of G. paUidus, but the

breadth aci-oss the zygomata is greater ; the nasal portion is very

narrow ; the orbits very large ; and the front part of the brain -case

considerably constricted. The length of the entire tooth-row is

about equal to that of 0. ixdlidus, the teeth being individually

Lirger than in that species, and so set very much closer together.

There is very much uncertainty as to the distribution of this

species ; most of the known specimens have been brought from

the Sahara through Algeria. Dr. Anderson will no doubt throw

more light on it when the result of his researches into the

mammalian fauna of the oases- on the Egyptian side is made
known.

Genus 2. Otocyon.

Otocyon megalotis. (Fig. 12.)

Cams megalotis, Desmar. Enc. Mc'th., Mamm. Suppl. p. 538

Canis lalandi, Desmoul. Diet. Class. Hist. Xat. iv. p. 18, pi.

(1823).

Megalotis lalandi, Smith (H.), Griff. Anim. Kingd. ii. p. 372,

pi. (,1827).

Fig. 12.

Skull of Ofocyon 7negalotis, § nat. size. (B.M. 98.3.9.8.)

Otocyon cnffer, Licht. Arch. f. Naturg. i. 1838, p. 290.

Agriodus aurihts, Smith (H.), Jardine's Nat. Libr. x. p. 260,

pi. xxiii.* (1840).
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Otocijon megalotis, Lessou, Tabl. Eegii. Anim. p. 39 (1842).

OtoLVion lahincUi, Gray, List Mamm. Brit. Mas. p. 62 (1843).

Megalotis lalatulii, Gray, Cat. Mamm. Brit. Mus. p,21L (1869).

General colour dark iron-grey, paler on the forehead and in front

of ears ; tips and back of ears, muzzle, fore and hind legs, dorsal

surface, and tip o£ tail black. The fur of the back is very long.

Everywhere tlie underfur is long, dark grey for the basal lialf and

pale buff for the remaining half of its length ; on the back the

terminal half is more rust-coloured ; the longer coarse fur is

ringed with yellowish white, with long black tips. The ears are

very large and rounded, of about the length of the head. The
gland on the tail is well-marked and active.

The skull is very flat, with heavy supraorbital and temporal ridges

;

the orbit is more nearly encircled with bone than in any of the

members of the genus Canis.

The teeth of this animal ai-e quite unlike those of any true Fox.

There is normally one more molar in each jaw than in the genus

Canis, and the flesh-teeth both above and below are scarcely

longer (in horizontal or vertical direction) than the teeth on either

side of them.

This animal is found in sandy districts from the Cape to

Somaliland. it has unfortunately "been given the name of Fennec

in South Africa, which has given rise to much confusion, since the

true Fennec is not found in any part of its range and is a totally

distinct animal.

Genus 3. Ltcaotst.

Lycaoi^^ pictus. (Fig. 13.)

" Mebbia," Kolbe, Kaap de Goede Hoop, i. p. 181 (1727).

"Chien Sauvage," Le Vaillant, Voy. ler, t. i. p. 199 (1790).

" Wilde Hond " (Dutch), id. ibid. t. ii. p. 152 (1790).

Canis aureus, Thunb. Mem. Ac. Petersb. iii. 1811, p. 302, nee

Linn. ^

Hycena picta, Temm. Ann. Ge'n. Sci. Phys. iii. 1820, p. 54.

Canis pictus, Desmar. Enc. M.eth., Mamm. Suppl. p. 538

(1821).
Hycena venatica, Burchell, Travels, i. p. 456, li. p. 229 (1822).

Canis {Lycaon) tricolor, Brookes, Griff. Anim. Kingd. v. p. 151

(1827).
Lycaon tricolor, Brookes, Prodr. Anim. p. 10 (1828).

Cynliymna, F. Cuv. Diet. lix. p. 454 (1829).

Canis hycenoicles, Is. Geoff. ?

Lycaon typicus. Smith, S. Afr. Quart. Journ. 1833, p. 91.

Lycaon pictus, Smith, ibid.; Mivart, Canidse, p. 196 (1890).

Kynos pictKS, Eiipp. Verzeichn. Mus. Senck. p. 19 (1842).

CynTiycena picta. Lesson, Tabl. Regn. Anim. p. 38 (1842).

Lycaon venaticus, Gray, List Mamm. Brit. Mus. p. 62 (1843).

The peculiar colouring and habit of hunting of this animal are

36*
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too well known to need descriptioa ; it is sufficient to say that
no two skins are alike in pattern.

This species ranges in suitable localities from the extreme south
of the Continent up the eastern side to Abyssinia ; in the more
Central part of the Continent specimens of it fi-om Lake Mweru
have been obtained by Mr. Eichard Crawshay, and >Sch\\einfurth

has recorded it from Bongoland.

rig. 13.

Skull oi Li/caon pidus, i nat. size. (B.M. 1141 o".)

I have particularly mentioned Le Vaillaut's name in the

synonymy, to draw attention to the work of that naturalist, whose

observations on the habits and measurements of the mammals of

South Africa are among the best and most accurate that have been

published up to now. It has been the fashion to treat this

traveller with disrespect; but his observations on mammals are

excellent, and it is to be regretted that he did not carry out his

promise of writing a special account of them.

May 2, 1899.

Prof. G. B. Howes, LL.D., F.E.S., F.Z.S., in the Chair.

Mr. Sclater exhibited specimens of some Mammals, mostly

obtained by the collectors in the employment of the Administra-

tion of British Central Africa who accompanied the Commission
for the DeUmitation of the Anglo-German Boundary across

the IS^yasa-Tanganyika plateau in 1898. They had been kindly

examined by Mr, W. E. de Winton, and referred to the following

species :

—

1. Rhynchocyon reichardi Reichenow.

Two specimen.s.
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2. Genetta tigrina (Schreb.).

3. Herpestes sp. inc.

A fiat native skin without skull oblainecl b\' Mr. J. B. Tale at

Karonga, 13.7.98.

4. Mellivora ratel (Sparrm.).

5. iSciurus cepapi A. Smith.

Two specimens. Cf. Tunisciurus cepapi, Thomas, P. Z. S. 1897,

p. 933.

6. Promvia arborea (A. Smith).

Xew to this locality, and only previously kuo\^Il from South
Africa.

7. CephalopTius lugeiis Thomas, P. Z. S. 1898, p. 393.

The t3"pe of this species is of a uniform soot-colour. In the

present specimen (which is marked male) the legs and a stripe on
each side of the face are slightly reddish. The type was a female

;

so the difference in colour may be sexual.

Dr. C. I. Forsyth Major exhibited specimens of a Lemur from
Madagascar, " Prosimia riifipes " of Gray, and made the following

remarks :

—

It is well known that the male of Lemur macaco L. is black, and
that the female, which was at one time regarded as a distinct

species (L. leucomystax Bartl. ), is red. In 1880 the Secretary of

this Society pointed out that a black Lemur, received at the
Society's Gardens on Xov. 25th, 1878, and wliich was at first

determined as L. macaco, proved to be distinct, and accordinglv

the name L. nigerrimvs was proposed for the former, with the

reservation that " it maj" possibly turn out to be a black variety of

some known species." Figures are given of the heads of both
species. L. nir/ercimus is said to be " a larger and more intensely

black animal, with a raised crest of short upstanding hair on its

head. Moreover, the ear-couch is naked, and not furnished with
tufts of hair as in Lemur macaco " i.

At the meeting of this Society oti February 28th, LS93, an
extract from a letter from Prof. A. Milne-Edwai-ds to the Secretary

was read, in which it is stated that the female of Z. nic/errim ax is

rufous-brown (" hrune"), and that it had been described by Gray
in 1871 under the name of Prosimia ru^pcs. Prof. ]\lilne-Edwards

further states that the colour of the eyes of L. nigerrimiis and its

female is characteristic, the iris being greenish blue {^'cl'imhleu

tirant sitr le vert") ; also that the species comes from Cape Ambra,
in the far north of Madagascar ".

Gray's description of " Prosimia riijtpjes
*' was based on a male

and a female specimen, which are exhibited in the Gallery of

the Nahiral History Museum. Both are rufous-brown abo^e, the

1, -'.1 P.Z.S. 1880, p. 451, figs. 1,

- P.Z.S. 1893, pp. 177, 178.
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only difference in the coloration between the sexes being that,

whilst the underparts of the body are bright bay in the male, they

are reddish-grey in the female '. The specimens were obtained

by Crossley, and came, according to the Register, from the Betsi-

misaraka Country, which is rather a vague definition.

I have myself collected specimens of what I consider to be the

same as Gray's species in four different forest-districts, from 900

to about 1300 metres above the sea-level, viz. at Ampitarabe,

IV.E. Betsileo (at the confines of the Betsimisai-aka country) ; at

Ambohimitombo and Ivohimanitra, farther to the south, in the

Tanala country (the Tanalas, " foresters," are part of the Betsimi-

saraka tribe); and, lastly, at Yinauitelo, Southern Betsileo, on the

confines of the Tonalas of Ikongo. The coloration varies slightly

from one locality to the other ; especially the specimens froui the

lowest district, Ivohimanitra, are of a lighter coloration, and in the

females the throat is white ; in young specimens the whole of

the underparts being of this coloration. From my material I am
disposed to agree with Schlegel ", who considered Gray's " Fromnia

itifipes" to be the same as Is. GeofFroy's Lemur ruhriventer and

L.flavivenier^, the latter based on the tA\o female specimens held

by Schlegel, rightly as I think, to be females of the former.

My collections contain about a dozen individuals, cJ , ? , and

young; but I have never met with a black male. At first sight it

would appear quite possible that in the most northern parts of

Madagascar the males of one species of Lemur might have a

different coloration from those in more southern districts.

TJnfortnuateiy, neither the type of L. nir/crrimus, which, as said

before, lived at the Society's Gardens, nor any other black Lemur,
apart from L. macaco, is in the Natural History Museum. I

should not attach great weight to the colour of the iris, stated to

be gi-eenish-blue in both male and female L. m(jerrimus, if this

coloration were not such a very exceptional occurrence in Lemurs.

All my supposed specimens of L. rti/ijjes had a dark yellow iris,

nor have I ever met with bkiish eyes in any species of Lemur.
Of more importance still is the difference iu the skulls, those

of L. nigerrimus figured in Grandidier's work* being different

from Gray's and my specimens of supposed L. rufipcs. So that, in

conclusion, until better evidence is forthcoming, I am not inclined

to admit the specific identity of the two forms.

Mr. G. A. Boulenger exhibited a specimen of the fish I'ohjpterus

eom/k-us, measuring 22 centimetres loug, from the Kiver Congo
(Bangala Country), remarkable for the retention of the right

opercular gill, the axis of which measured 34 millimetres and the

* Dr. J. E. Gray, •' On a new Species of Lemur fVoni Jladagascar" &c.. Antr.

Nat. Hist. [4] vol." viii. p. 339 (1871) ; id. P. Z. S. 1872, pp. 852, 8J3, pi. Lxi.\.

(coloured fifJiires inaccurate).
'^ H. Schlegel, Monographie des Singes, p. 311 (187<i).

^ Is. Geotfrov Siiiiit-Hilaire, Catal. uutli. Coll. Mammif. &c. pp. 71, 72 (18ol).
* Hist. Mudag., Mamm. Atlaii, ii. 1890, pi.



1899.] ON THE PLEXODOKT MOLARS OE MAHMaLS. 555

fringes 15. The left opercular gill ^vas absent, and nothing indi-

cated its absence to be the result of an injury.

Mr. E,. Lydekker, F.Z.S., exhibited a pale-coloured specimen of

the Eeed-buck (Cervicapra arundinum), and read the following

notes on it, extracted from a letter addressed to him by Mr. Ewart
S. Grrogan :—

•

"I have much pleasure in forwarding to you the horns, head-skin,

and hide of what appears to be a white Reed-buck. I shot the latter

on the Longwe, at the north end of Lake Nyasa. Capt. Verhellen,

of Mohun's expedition, first called my attention to it, by asking me
(he knows nothing of the game in this part) what those little grey

antelope were ; he was veri/ positive as to having seen four : one, a

female, he wounded and lost ; but though I hunted the small plain

where he states he saw them, I never found any but the ram I killed,

and it is the Eeed-buck's habit to generally run in the same party
;

i. e. four running together would, I think, never go far apart, at

any rate at the same season of the year. The natives whom I

questioned closely say they have seen one only ; but this counts

for little. The buck showed no signs of albinism—lips, nostrils,

eyes, and hoofs being of the normal colour. On comparing the

skull with two others I thought I detected considerable variations,

especially in the base of the skull. Will you kindly describe the

animal for me, and bring it before the notice of those who are

interested in this branch of zoology ? Personally I am inclined,

owing to the persistent rumours of similar animals in this country,

the striking aud very definite assertion of Capt. Verhellen, and tlie

complete absence of the usual signs of albinism, to think that it

is a distinct form. I have taken what measures I could to preserve

the skin and trust that it will arrive in good order."

The following papers were read :

—

1. On the Primitive Type of the Plexodont Molars of

Mammals. By Florkntio Ameghinoj C.M.Z.S.

[Received February 13, 1899.]

The majority of placental Mammals, and especially the Ungulates,

are distinguished by the plexodont character of their molars—that

is, by molars having a complicated crown, and each tooth being

provided with more than one root.

The origin of this dentition has been explained by two completely

different theories—the theory of a gradual complication, and that

of fusion. According to the former, the plexodont molars are the

result of a progressive complication of the simple and conical

primitive tooth of Eeptiha. According to the latter, these same

teeth are the result of fusion of the dental germs or embryos of
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several simple teeth. It is this latter theory which I have been

upholding for the last 15 years.

In a memoir published about three years ago ', I showed that

the tritubercular theory, contrary to what has been asserted, does

not agree with the facts furnished by either the embryology,

palaeoiitology, or general morphologj' of the mammalian dentition.

I obser\ ed, moreover, that trieonodonty and trituberculy, far from

being stages leading to the more complicated forms of teeth, are,

on the contrary, the result of the reduction of the latter. It was

not until after the publication of my paper that I learned that

Dr. Forsyth Major had expressed views similar to mine in the

Proceedings of this Society.

As a complement to my preceding work, I shall now endeavour

to determine the most primitive type at present recognisable in

the crown of the lower plexodont molars of Mammalia. In a

subsequent paper I shall deal with the upper molars.

Firstly a few words on the terms used by me. I recognize in

the dentition :

—

(1) The deciduous molars (milk-teeth) and the persistent

molars (true molars), representing together the first series,

which is the oldest from an embryological as well as from

a palaeoutological point of view.

(2) The replacing molars (premolars), representing the second

series, which is of more recent date and always remains

incomplete.

I assign to the teeth behind the canines the progressive numbers
1 to 7, since they are perfectly homologous in the Placentals and

Marsupials, the only difference being that some teeth may belong

to the first series in certain genera {e. rj. tlie fourth of Marsupials)

and to the second series in others {e.fj. the fourth of Placentals).

Each of the lower complicated molars exhibits two lobes, an

anterior and a posterior, and six cusps or denticles, three for each

lobe. According to the authors of the tritubercular theory, these

cusps have made their appearance gradually in successive geological

periods, and they assign to each cusp a differejit name. These

names have different suffixes in the molars of the two jaws
;

furtheiTnore, there are different names for the same cusps in the

premolars, for the lobes according to their form, for the colon-

nettes (styles) and crests (lophs), ttc. ; constituting altogether such

a complicated terminology, that it remains absolutely unintelligible

for all who have not specially studied the argument, and discourages

many persons who wish to become initiated in the study of palaeout-

ologv. Besides, these names correspond with conceptions which

are often uncertain and sometimes preconceived.

1 sliall only make use of the old and vulgar names designating

the diflerent parts according to their position. Every complete

plexodont molar has an anterior and a posterior lobe, each of them
carrving three cusps. The three cusps of tlie anterior lobe are the

median-anterior, the antero-external, and the auteio-internal ; the

r. Anieghino. " Sur rEvohition des Dents des Maniniileres," in Bol. Acad,

yac. de Cienc, t. xiv. pp. 381-517 (1896).
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three cusps of the posterior lobe are the median-posterior, the

postero-external, and the postero-internal.

According to the theory of gradual complication, the molars

provided with these six cusps ought to belong to the most recent of

Mammals. I shall show, however, that in all Mammalia, with the

exception of the Mouotremes, the Edentates, and the Cetaceans,

the plexodont type is the most ancient and the starting-point of

the different forms of complicated molars.

For the demonstration of the antiquity of this type, I shall

avail myself of the numerous palseontological materials which the

Cretaceous and Lower Tertiary deposits of Argentina have yielded.

The oldest fossil Mammalia of Argentina come from the varie-

gated sandstones which in Patagonia underlie the G-uaranian

formation with gigantic Dinosaurians. The best-known genus,

recently discovered, is the Proteodi'hlpJiJ/s prcpnirsor, the mandible

of which,, four times enlarged, is represented in fig. 1. Eodidelp^ys

Profeodidelphys pracuTSor : right nianclibulav ramus, outer aspect, four

times nat. size.— Lower Cretaceous ; Patagonia.

and Microhioiherivm. of the Upper Cretaceous and Eocene, connect

the former genus with the recent Didelphyidse, so that Proteo-

diclelphi/s represents the most ancient stem of this group ; it has

at the same time many aifinities with Pmtrodon of Marsh, and
other allied genera from the Upper Jurassic of North America.

Eig. 2 represents the sixth lower molar, right side, of Proteo-

didelphys—a, outer view, 6, upper view (magnif. 8 times). It may
easily be seen that this tooth is composed of the two lobes and
the six cusps before mentioned, which I designate by the following

letters, the names in parentheses being those of Osborn's nomen-
clature.

'ma, aiedian-anterior (paracouid).

ae, antero-esterual (protocouid).

ui, autero-internal (luetacoiiid).

-pe, postero-extenial (bypoconid).

pi, postero-internal (entoconid).

mp, median -posterior ^ (hypoconulid).

' This cusp is generally diminutive and in the small forms to be seen only
with the help of a strong lens. It loses its independence at an early date, by
bpcomiug fused either with cusp/ii or with cusp pe, ihe latter occurrence being
the more frequent.
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Oil the outer side of the anterior lobe of tlie same tooth there

can also be seen a small enamel ridge or dwjidum (tig. 2 a, c), the

presence of which must not be overlooked.

Fig. 2.

.(-
f-

Trotcudidclph/s pracurwr : sixth right lower iiiohir, external (n) and superior {h)

aspect, eight tiiues aat. size.—Lower Cretaceous ;
Patagonia.

Finding thus in the teeth of such an old animal a cooiplication

which is said to be the result of a successive addition of cusps

through geological ages, we have a right to doubt this latter asser-

tion, and to assume as more probable that we are in presence of

a primitive conformation, the vestiges of which are to be traced in

nearly all the orders o£ Mammalia.
Let us begin with recent Didelphyidae, the unworn molars of

which are not only sextuberculate, but also exhibit these tubercles

(cusps) disposed in the same 'nanner as in Proleodidelphys, the

anterior lobe sho^^iug also the same ciiigulum (c). In these

animals, therefoi-e, the complication in question is not of recent

origin, but an inheritance of their oldest known predecessor.

Proteodidelj^iliya is a representative of the family Microbiotheridae.

In several of rny publications I have had the opportunity of

showing that this family constitutes the stem not only of the

Didelphyidfe but equally of the Sparassodouta, Dasyurida3, Creo-

donta, insectivora, and Carnivora. The lower molars of these

different groups are merely modifications, generally not very

considerable, of the molars of Protc.odideJphiis. In the Eocene

Microbiotheridffi the modiKcations are iusigniticant. The molars

of Cretaceous Sparassodouta still preserve the vestiges of all the

cusps, which in their Eocene descendants are reduced by the

cHsappearance of cusp ai, or its fusion with ae, followed by the

atrophy of the posterior lobe and its corresponding 'cusps. The
same is to be seen in the Australiau Dasyurida?, cusp ai being still

present in Dasyvrus, whilst it has disappeared in Thyhicimis.

The six cusps characteristic of Didelphyida> arc known to exist in

most of the genera of Creodonta (I'aJa oni' tis, Froviverra, Myavis,

&c.), the predecessors of the Carni> ora ; they equally persist in

many of the latter, esjiecially in Procyonida\ recent (Proryon,

JS^asiia) and fossil (Cyonasua), in primitive Cauidte (Cynodon) and

Ursidae, in the Yiverridse, &c. In some genera of Carnivora this

form has scarcely undergone any appreciable moditication : on

examining the first inferior molar of Cyonasua (fig. 3), one is

struck by its perfect resemblance to the corresponding tooth of

ProtcodAdeliiliys and Didcljjhys. The same tooth-pattern is met
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with again iu many Insectivora {Talpa, Tupaidae, Soricidse, &c.),

and likewise in the Chiroptera, especially in Vespertilionidse, the

most numerous and ancient family. In all these groups the

molars differ from those of Proteoclideljiliys only by the greater or

lesser development of cusp ma, by the suppression o£ cusp ai or

its fusion with ae, and by the varying degree of simplification of

the posterior lobe.

Fig. 3.

->>-i^

y- a
Cyonasiia argcntina: fifth right lower molar, superior ('<) and external (/))

aspect, nat. size.—Eocene ; Patagonia.

Another branch, likewise originating from the most primitive

Microbiotheridfe, are the diprotodont Marsupials, which comprise

the extinct Multituberculata of the Northern Hemisphere and

Argentina, the numerous Paucituberculata of South America, and
the Diprotodonts of Australia (Hypsiprymnoidea). Their most
primitive type is that of the Grarzonidse. The lower molars of

Garzonia or HalmaHplms (fig. 4) are not distinguished by any

Halmariphus didclpholdes : fifth right lower molar, superior (a) and external {h)

aspect, eight times uat. size.—Eocene ; ratagouia.

essential character from those ol^ the Didelphyida3 ; their teeth

exhibit the six cusps of those of Proteodideljjhys. with an almost

similar disposition and with the same external cingulum, c. Some
species depart slightly from this form by the internal displacement

of the two median cusps, the anterior and the posterior, so that

each molar presents on the internal margin a range of four cusps,

as can be seen in the molars of a Cretaceous species of HahnarijjJius,

or a nearly related genus (fig. 5). In tlie Epanorthidse the paired

cusps ae, ai, and jjfi, pz, are conueeted, forming two semicircular

crests. In the Abderitidae the same cusjjs constitute two feebl)^

accentuated, transverse crests. The slightly more recent Diproto-

donts of the Parana deposits {Zygolestcs) exhibit the same crests

more accentuated ; they are still more developed in the exisrinp;

South-American genus C'cenolest's of O. Thomas, the molars of

which have assumed the same form as those of the Australian
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Diprotodonts. The latter are the descendants of the Diprotodonts
whith in former times inhabited Argentina. The multitiibereulate

condition of the fossil Diprotodonts of the Northern Hemisphere
is the outcome of the duplication of the molar cusps of the Pauci-

tuberculata. The Cretaceous and Eocene fossil forms of Argentina
exhibit all the intermediate stages between the Multituberculata

and the Paiicituberculata : amongst these there is one, the Man-
nodon, in which the molnrs show a complication of exactly the

same type as that presented by the classical molar of Mia-ohstes

antJqmis, figured in all the manuals of palaeontology.

ae-

Halmariphus guarajiili'tis: fifth right lower molar, superior {n). internal (A),

and estemal {c) aspect, eight times uat. size.—Upper Cretaceous ; Palagonia.

In the molars of the Cretaceous Eodents of Argentina the

derivation from the sexcuspidate type is equally recognizable. The
Caviidse, with their molars formed of two triangular or cordiforni

prisms, and with an open cavity at the base, are those which

depart mo^t from the primitive form : it seems absolutely

impossible to make out in these molars anything approaching

those of the Didelphyidae. However, the numerous fussil forms

of this series graduate without interruption between the recent

Caviidse and the Eocene Eocardida-, and between the latter and the

Cretaceous Cephalomyidae. Fig. 6 sliows the seventh (ultimate)

Fig. 6.

CephaloiMfK prorsui' : last right lower molar, superior aspect, eight

times nat. size.—Upper Cretaceous; Patagonia.

right lower molar of Cephftlomys prorsus, 8 times nat. size. In

the two lobes of this tooth it is ea.«y to recognize the two prisms

of the Caviidaj ; but the six elements corresponding to the six

primitive cusps are likewise discernible, though disposed sliglitly

differently from the ordinary. The three cusps of each lobe are

disposed in a triangle, tlie two external, ae, pc, maintaining their

position ; but the two median, the anterior ma and posterior mp,
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are limited to tlie internal margin. A somewhat similar dis position

is seen in the molars of some Cretaceous Diprotodonts of the

family Garzonidse, e. g. the molar of Halmariphus guaraniticus,

represented in fig. 5. This agreement in the disposition of the

primitive molar elements seems to imply that the Eodents, the

origin of which is still a mystery, may represent a side branch of

the Diprotodonts, which originated towards the middle of the

Cretaceous period.

We may next consider the Ungulates, which by their molars, at

least those of the present epoch, do not appear to bear an j"^ relation

to the Didelphyidse and their predecessors. This, however, is not

the case. In a recent publication, I have declared that in the

Cretaceous of Argentina all the groups of Ungulates exhibit in

the form of their molars a great resemblance to each other : all

show the sexcuspidate form ; if not visible in the adult, it is seen

in young stages.

The Argentine Proterotheridse, resembling the Horses in their

tridactyle and even monodactyle hoofs, and the Palaeotheridae in

their molars, are amongst the most characteristic and most specia-

lized of Ungulata. Their oldest known representative is the

Deuterotheriam disticluim of the Upper Cretaceous ; its fifth right

lower molar, just in the beginning of wear, is represented from the

upper aspect in fig 7«. This tooth shows the six conical and

Fig. 7.

onnfiy 'h'^yi./i' d
Deuterotheriiim distichum: fifth right lower molar, twice nat. size.—Upper

Cretaceous; Patagonia, a, Superior aspect of tooth which has jast

pierced the gum ; h, superior aspect of worn tuoth of adult ; c, external

aspect of slightly worn tooth.

perfectly separated cusps, with a disposition closely similar to

that of Proteodidelphys, and also with the cingulum (c) on the

external side, visible in figure 7 c, which repz-esents a slightly

worn specimen of the same tooth. However, in the present

genus this conformation had become transitory, as shown by the

figure, 76, which exhibits the crown view of the same tooth in a

worn condition ; the positions formerly occupied by the primitive

elements are marked by the corresponding letters, but the cusps

are uo longer recognizable, and without being acquainted with the

unworn tooth it could not be guessed that its starting point is

almost absolutely identical with the form presented by the same
tooth of the Didelph3'idae and of Froteodidelphys. The last-named
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figure (7 h) demonstrates tlie origin of the similar characteristic

molars in a considerable number of Ungulates

—

e.g., the Protero-

theridaj, Macrauchonidse, Meniscotherkla?, Eliinoceridae, Titano-

theridse, Palaeotherid*, &c. ; as well as in the long series of

ruminant and selenodont Ungulata. In the ancient Pleuras-

pidotheridiB of France the form of the inferior molars of

Proteodiddpliys is preserved almost without any change.

The characteristic molar pattern of omnivorous Ungulata is the

result of the atrophy of the median-anterior cusp ma and the

median-posterior mp, or of their being intercalated in the same

transverse line between the internal and external cusps of each

lobe, ae, ai, and joe,pi. The lophodont pattern of the Tapir's molar

is the result of the atrophy of the median-anterior cusp ma and of

the union of the external cusps ae, pe with the corresponding

internal ai, p>i, by means of transverse crests. The origin of the

molars of Pyrotheridge is the same, with the only difference that

the median-posterior cusp mp is lengthened in a transverse

direction, so as to form a sort of transverse heel {talon). The

passage from the dentition of Pijrothermm to that of Dinotlierium,

and from this latter to that of Mastodon and of Elephas, is easily

recognizable.

In other Ungulata the median-posterior cusp mp became fused

with the postero-external ^j^, in order to form a large external

curved or crescentoid lobe, whilst the postero-intei-nal pi approached

the autero-internal ai; so that the two median cusps ma, mp
became separated by three notches on the internal margin. The

Horses (Equidae) are in this condition, as well as good number of

Isotemnidse, the Homalodoiitotherid£e, Leontiuida?, and Tillodonts.

The oldest known predecessor of the Horse series is Morphippus

of the Upper Cretaceous. Fig. 8 shows its fifth right lower

Fig. 8.

nrul

Morphippus imhricatus: fifth right lower molar, slightly worn, superior

aspect, twice nat. size.— Upper Cretaceous ;
Patagonia.

molar of a young individual, the six cusps being distinctly visible

and partly independent. The successive changes leading to the

Equida; are indicated by the same tooth of Morphippus in a worn

condition (fig. 9), and by the corresponding tooth of the Upper

Eocene NotoUppus, represented in fig. 10 J-, side by side with that

of a recent Horse (fig. 10 a), so that the same elements with the

identical fundamental disposition can be seen in them.
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The hypselodoat molars with open cavity at the base, of several

Ungulates, e.ij. the Toxodontia and Typofheria, show the greatest

departure from the primitive type by the complete fusion of their

elements ; however, by means of their oldest predecessors, they

can be traced to the same origin. The slightly worn molars of

Fig. 9.

MorpMppus imhricafus: iifth right lower molar of atlalt, superior

aspect, nat. size.—Upper Cretaceous ; Patagouia.

Fig. 10.

^yrvu

<^^

oyiA^

Notokippiis toxodonfoidcs : ilfth right lower inolar, superior aspect, twice nat.

size.—Upper Eocene ; Patagonia, a. Crown of homologous tooth of

existing Equus cahaUus.

the Cretaceous Toxodonts (ProadinotJterimn, Pronesodon) ai*e com-
pletely similar to those of Moi'phijjpus ; so that it becomes almost

impossible to distinguish isolated molars of animals of the series

terminating with the Equidse from those belonging to animals of

the Toxodout line.

Fig. 11.

*yruL^

ArchiBophilus patriiis : fifth right lower molar, unworn (a) and worn (i),

superior aspect, four times nat. size.—Upper Cretaceous ; Patagonia.

The teeth of Typotheria are a little different. Fig. 11a repre-
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seuts the unworn fifth riglit lower inohir of yirc/freop/nZMspairiMS,

from the Upper Cretaceous ; the six cusps are perfectly distin-

guishable, although very low and disposed a little differently.

The cusp inp, which is very large and completely separated from

cusp pe, has moved to the internal side, and these cusps disappear

without leaving any trace as soon as the teeth begin to be

functional; so that the molar acquires an entirely different contour

and appearance, as shown by fig. \\h, representing the same tooth

of an adult specimen.

In the unworn lower molars of Prosotherium, another Cretaceous

genus of the same order, the cusps ma and nip are placed

towards the outer side, so that the six cusps are disposed in two
longitudinal series separated by a deep longitudinal furrow. The
cusps ae and ai being also higher and thicker than the others, the

ci'own assumes a certain resemblance to that of the molar of

Microlestes antiquus, a very remarkable and suggestive fact.

The origin of the molars of Primates is the same. Here, too,

as in the bunodont Ungulata, the mound-shaped, bulky, and thick

cusps, characteristic of the omnivorous condition, are a recent anil

gradual acquisition.

Fig. 12.

coe.

Notopitheaus fosstdatus : fifth right lower molai-, slightly woi-n, external (a)

and superior {h) respect, tour times nat. size.— Upper Cretaceous ; Patagonia.

-m^ ^
Pitheculus australis : fifth right lower molar, superior {a) and external (4)

aspect, four times nat. size.—Upper Eocene; Patagonia.

Fig. 12, a, h, exhibits the fifth lower molar, not much worn,

of Notopithecus fossulatus. from the Upper Cretaceous, external

view and upper view. This tooth shows distinctly, although not
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much accentuated, the six primitive cusps, as also a trace of the

cingulam, c ; the chief difference from Proteodidelphys being seen

in cusp mn, which has moved to the inner side. Fig. 13 repre-

sents the same molar of the Eocene genus Piiheculus, a Monkey of

the family Homunculidae. This tooth is more square and has lost the

indentation on the internal side of each lobe ; the cusps are more
in the shape of mounds, while the median anterior cusp is veiy

small, forming part of an anterior crest, from which it is scarcely

distinct. In Hornunculus, of the Upper Eocene, the same tooth

(tig. 14) shows the median-anterior cusp ma to have become effaced

Hornunculus pataqonicus : fifth right lower molar, superior (a) and external (6)

aspect, four times nat. size.—Upper Eocene
; Patagonia.

by fusion with the anterior crest, whilst the tubercular or buno-
dont form is more pronounced. In recent Monkeys and in Man
the transverse anterior crest, the last vestige of cusp ma, has also

disappeared, there remaining only the four cusps ae, ai, pe, pi^

which are in the form of mounds or tubercles almost equal in size

and imparting to the crown the perfect omnivorous aspect. The
cusp mp often remains visible, generally placed between the two
posterior cusps pe and pi, but always of minute size.

At different times I have supported the contention that the

complicated molars of Mammalia have retained the same form
from one end of the series to the other, with no other change than

that of the relative size of their different parts. On this hypothesis,

the simplification of the deciduous molars and of the premolars

must be considered as a secondarily acquired character, due to the

want of space for the complete development of these teeth—

a

simplification which must have been acquired progressively from
before backwards.

I have insisted on the fact that the deciduous molars, although

remaining in function for a short time, are almost always more
complicated than those which replace them. This is in agreement
with the theory of fusion and primitive complication, since the

deciduous teeth are the older dentition of the two ; but it is in

contradiction to the theory of gradual complication. I have
also drawn attention to the fact, almost universal in Placentals

Pkoc. Zool. Soc—1899, No. XXXVII. 37
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that the last deciduous molar more closely resembles the first true

molar than the last premolar. Eecently I wished to make sure

if this fact could also be observed in Marsupials ; and I am able

to state that in several small species of Dklelphys the unique
deciduous molar—which corresponds with the third deciduous

molar of Placentals— does oiot ^t all resemble the premolar by
which it is replaced, but exhibits the form of the fourth persistent

tooth (true molar), which in Marsupials is homologous with the

fourth deciduous molar of Placentals, i.e., belongs to the first

aeries. These facts prove conclusively that the deciduous molars
had originally the same form as the persistent (true) molars.

We next come to the question of the degree of complication of

the deciduous and of the replacing molars (premolars). On looking

over the whole of the Tertiary and Eecent Mammals, we observe

that those of the first half of Tertiary times, especially those of

the Kortheru Hemisphere, have, generally speaking, more simple

premolars than the more recent. This fact has been considered

as a proof of the theory of complication; but I hold that the

explanation is a very different one.

Firstly, the rule is not general, there beiog many exceptions.

Secondly, this recent complication, which is very evident in several

phylogenetic lines, is but a reversion to the primitive complicated
type. Of this I proceed to give proofs.

The mandible of Proteodidelphys, seen from the external side

(fig. 1), shows the three anterior molars of the simple form as in

the Eecent and Tertiary BideJj^hj/s. However, in examining these

same teeth of Proteodidelphys from the inner side, the vestiges of

a complication comparable to that of the posterior molars may be
seen, a complication which in this genus seem*! to be o?i its way to

disappear. Fig. 15 shows the third right lower molar, seen from

Proteodidelphys prcBCursor : third right lower molar, external (a) ami
internal (J) aspect, eight times nat. size.— Lower Cretaceous; Patagonia.

the outer side (a), which is simple, and from the inner side (6),

which shows the rudimentary traces of the cusps of the posterior

molars ; these same rudiments are visible, although successively

less accentuated, on the anterior molars, the second and the first.

The molars of Didelphyidae exhibit no traces of this complication,

neither are they to be seen in the MicrobiotheridaB of the Eocene
and the Upper Cretaceous. Now, since it is e\'ident that the

Didelphyidae are the descendants of the Microbiotheridse and that
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the oldest known representative of the latter is ProteocliddpJiys,

we conclude that originally the anterior molars were conoposed of

Pig. 16.

Homuneulus 'patagonicus; second to sixth lower luolars, superior aspect,

four times nat. size.—Upper Eocene ; Patagonia.

the same elements as the posterior. These elements were already

almost suppressed in the Proteodidelpliys of the beginning of

the Cretaceous, and had completely disappeared in the molars of

the Eocene Microbiotheridse, which in this respect resemble the

recent DidelphyidsB.

The traces of the vanished elements are only visible on the inner

side, because the teeth in question are inserted obliquely, as shown
by the figures 1 and 15, which represent them, together with the

anterior root, from the outer side, the posterior one being scarcely

visible. On the inner side the inverse takes place, viz., the

posterior root occupies almost the whole of the internal face, while

the anterior root is almost invisible. As these anterior molars,

which are more simple but bear the traces of a vanished compU-
cation, are in an uninterrupted, closely arranged series with
the posterior molars, the idea arises, quite naturallj', that the

oblique insertion is the outcome of the want of space for

their development, so that the cause of the simplification of the

elements on the postero-internal side would be the oblique

insertion as a consequence of the \\ant of space. The oblique

iusertioij, but not the complication, is still discernible in the Eocene
37*
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Microbiotheridae, but no traces of it are to be seen in recent

Didelphyidae, although the molars have again assumed their

original longitudinal disposition.

These observations can be confirmed by the examination of all

the old groups of Mammalia. Not wishing to pass all of them in

review, I limit myself to the Primates, the great antiquity of

which had not been guessed before their discovery.

The genus Homunculus of tlie Patagonian Eocene—a true Monkey
with rather specialized chai'acters—is particularly interesting. Its

lower premolars, seen from the outer side, exhibit a single convex

lobe as in the Cebidse, and totally different from the persistent (ti'ue)

molars, which bear two well-developed lobes. Nevertheless, on
examining these same premolars from the inner side or from above,

they present a completely different appearance. These teeth are

seen to be inserted obliquely or almost transversely, so that they

show on the outer side only the enlarged anterior lobe with the

three well-developed primitive cusps ; whereas the posterior lobe

has moved inside and is partly atrophied, showing only the postero-

internal cusp pi, and the postero-external pe, which has moved
inside and with which the median posterior cusp has become
fused.

In the line of the Primates the anterior molars have therefore

also possessed the same form as the posterior ones, their secondary

and recent simplification being due to the want of the space

necessary for their development. The premolars, in consequence

of being pressed together, have assumed an oblique position, partly

overlapping one another, aud producing the atrophy of the posterior

lobe, which is no longer visible in the same teeth of more recent

Monkeys and of Man. In the Primates this atrophy began during

the Cretaceous, since it is already to be seen in the IVotopithecidaj,

all the members of w-hich exhibit the same oblique insertion of the

anterior molars. I have also found it in several lines of Ungulates,

especially in the Protypotheridte, the Isotemuidae, the Astrapo-

theridae, &c. I draw the conclusion that the plexodont molars of

Mammals, the anterior as \\'ell as the posterior, had originally the

same degree of complication, and that the simplification of the

anterior molars, observable in numerous Mammals of the latest

Cretaceous and of the beginning of the Tertiary, is a secondarily

acquired character. This simplification was the outcome of a

concentration of the dental series, by want of the necessary space

for their development ^

The diminution of the space assigned to the development of the

^ To those desirous of becoming acquainted with a similar instance in a
mammal of the Northern Hemisphere, I will point out one which at this moment
couies under my notice. I have just received Prof. Osboru's memoir on the
" Evolution of Amblypoda, Part I.," in Bull. Amer. Mus. of Nat. Hist. xi.

1898; and on page 172 I find the figure of the mandible of Pantolambda
caviricttis. A glance at this figure shows that in this ancient genus the

premolars are inserted obliquely, the posterior lobe being turned inwards

and atrophied in the same manner as in I'roteodidelphi/s, frotypoihcriuni,

Homunculns, lac.
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premolars seems to bear a relation to the greater or lesser

retardation in the development of some teeth belonging to the

same series. In a considerable number of cases the immediate

cause of the simplification of certain molars is simply to be found

in the accelerated or retarded development of neighbouring teeth.

When the molars find the place unoccupied, they preserve their

form or even may become more compliciited. Those teeth vi'hich

at the moment of piercing the gum find the place anterior to them

occupied, extend posteriorly, and vice versa, or they become

reduced if the place is occupied on their anterior as well as on

their posterior side.

It is well known that in the majority of modern Placentals, as

also in those belonging to the most recent geological periods, the

adult dentition is composed of teeth belonging to two different

series. The posterior, persistent teeth belong to the first series,

of which the deciduous teeth also form part ; while that anterior

portion of the dentition which is represented by the premolars

belongs to the second series, the posterior part of which, that

corresponding to the persistent (true) molars, is not developed.

The molars of the first series are accordingly not all in function

at the same time, being developed in a very unequal manner ;

when the last persistent teeth come out, the anterior teeth of the

same series have already been replaced by those of the second

series.

The same was not the case formerly. Ancient Mammals, e. g.

the Nesodontidse, Adiantidae, Homalodoutotheridse, Notohippidse,

&c., had, during part of their life, all the deciduous teeth (the

anterior part of the first series) in function at the same time as all

the persistent teeth ; in other words, the complete first series was

in function at the same time. In these families the deciduous

molars, as well as the premolars, were well developed and always

exhibited the same form from one end of the series to the other,

so that the molars of the second series, replacing the deciduous

teeth, occupied the same space and reached the same size. Later

on, however, as a consequence of the accelerated development, by

which the deciduous molars came to be shed before the animal

was adult, whilst the persistent molars remained in function,

these latter acquired a greater development and encroached on

part of the space left free by the deciduous teeth. As to the

premolars, finding the space between the canine and the first per-

sistent molar greatly reduced, they were pressed together and had

to assume an oblique position, the posterior lobe being turned

towards the inner side. This obUque position of the teeth,

together with the want of space necessary for their complete

development, caused the reduction of their interior side and

especially of the posterior lobe, which in many genera disappeared

completely'.

' All that has been stated with regard to the lower premolars applies

equally also to the upper premolars, in which the atrophied lobe is the posterior,

especially its inner portion.
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These changes were brought about during the Cretaceous and

the early portion of the Tertiary period. In the later Tertiary a

change in the opposite direction took place, viz., a progressive

retardation in the evolution and the development of the persistent

molars ; so that the moment arrived when all the deciduous teeth

were in function, without any of the persistent teeth having made

their appearance. Tinding the place free, the deciduous molars were

able to assume a greater development, the last of them advancing

gradually backwards, thus increasing the space for the replacing

molars, and diminishing in the same proportion the space destined

for the persistent (true) molars. As a consequence of this reduc-

tion of space, these latter have become proportionally smaller, and

in the end cvrtthe gimis successively one after the other, sometimes

at rather loug intervals. For the opposite reason, viz. as a conse-

quence of an increase of space, the replacing molars increased in

size; this enlargement was accompanied by a gradual complication,

giving to the molars a uniform appearance from one end of the

series to the other, just as during tlie Cretaceous. The complica-

tion of the anterior molars is therefore a reversion to a primitive

form.

To sum up. As a result of the comparison of the palaeontological

materials with those furnished by recent Mammals, it can be stated

that, in the same proportion as the duration in function of the

deciduous molars decreases, the space assigned to the replacing

molars also decreases ; and in the same proportion as the develop-

ment of the persistent molars is retarded, the space occupied by the

deciduous molars and the premolars is increased.

This discovery explains a number of facts which have hitherto

remained almost incomprehensible. I shall confine myself to a

few examples which are easily understood.

The third lobe of the last lower molar of Ungulates represents

the median posterior cusp iiq^, which was enabled to assume this

greater development because there are no other teeth behind to

prevent it. In the other molars this cusp is, on the contrary,

obliged to maintain its median position between the posterior

cusps pe and pi, which are fused together. For the same reason

the posterior lobe is to be seen also in the last deciduous lower

molar of recent Ungulates, since in the latter this tooth remains

for a long time in function, before the first persistent tooth makes

its appearance. As a consequence, in these Mammals the last

deciduous molar differs both from the one by which it is replaced

(the fourth premolar), and from the first persistent molar, resem-

bling the last persistent molar. In the primitive Ungulates, on

the contrary, which had all the teeth of the first series in function

at the same time, the last deciduous molar could not extend

posteriorly, its cusp mp being prevented by the next following

molar ; and therefore the tooth in question (the last deciduous

molar) is different from the last persistent and resembles the first

persistent and the fourth replacing molar.

On examining the mandible of a young sheep having the three
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deciduous molars in function, and before the first persistent molar
has appeared, it can be seen that the last deciduous tooth, having
more than the necessary space for its development, is strongly

inclined posteriorly, so that it diminishes the space which will

have to be occupied by the persistent molars, and increases in the
same proportion the space assigned to the replacing molars.

This inequality in the development of the molars also explains

why the last upper replacing molar of Eumioants and Artio-

dactyla generally is notably smaller and simpler, not only than the

one on its posterior end, but also than the one anterior to it.

This fourth replacing molar is the last to cut the gum, and must
adapt itself to the space left free by the penultimate replacing and
the first persistent tooth.

Lastly, I have to observe that the sexcuspidate form of

tooth, which is represented as the last term of evolution of molars,

is very frequent in the oldest Tertiary Mammalia of Europe, and
especially in those of the Cernaysian Fauna. To judge from the
figures of the recent publication by Mr. Matthew on the Mamma-
lian Fauna of the Puerco, a great number of Mammals of this

epoch also have sexcuspidate inferior molars. Going a step

backwards, we can perceive, with the help of Osborn's and Marsh's
publications, that almost all the Mammals of the Upper Cretaceous
of North America are provided with sexcuspidate or even more
complicated (multituberculntej molars. Going another step

backwards, the figures published by Marsh enable us to recognize

the same type amongst several Jurassic genera, Peralestes, Pera-

spalax, Paurodon, Laodon, Dri/olestes, &c., which show their

posterior molars resembling those of Didelphyidiv and of Proteo-

didelpliys. Going still farther backwards, we find the oldest

known fragments belonging undoubtedly to a mammal, Microlestes

antiquus, with plexodont molars not far removed from those of

Proteodidelphys, and with a crown more closely resembling the

crown of unworn deciduous molars of certain primitive Ungulates
(ProsotJierium, Prolmjetotherium, &c.) than the molars of the

Plagiaulacidse {Plagiaidax, Neoplagiaidax, &c.).

I do not maintain that the first complicated molars were sex-

cuspidate, rather than quadri- or quinque-cnspidate. On this

point I have sufiiciently explained my opinion in my memoir
" Sur I'Evolution des Dents des Mammiferes." The clear result of

all these facts is, that the famous theory of the gradual compli-

cation, of triconodonty and trituberculy, is an untenable hypothesis.

Nowhere do we meet with the stages leading from baplodonty to

plexodonty ; all those which have been mentioned are, on the

contrary, as I believe I have demonstrated, but the result of

simplificatioD of molars which were formerly more complicated.

Plexodonty therefore presents itself as a primitive character,

having made its appearance suddenly ; and it is only the theory of

fusion which can explain it in a satisfactory manner.
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2. On Chinese Mammals, principally from Western Sechuen.

By W. E, DE WiNTON, F.Z.S. With Notes on Chinese

Squirrels. By F. W. Styan, F.Z.S.

[Received March 14, 1899.]

(Plates XXXI. & XXXII.)

In 'The Ibis' of April for this year (1899, p. 289) will be

found, in a paper on "Birds from West China," a condensed account

of a collecting-trip made by two native collectors employed by

Mr. F. W. Styan, F.Z.S. The mammals obtained on this trip have

been put into my hands for description ; Mr. Styan having himself

written the part on the Squirrels, after looking over the specimens

from that country in the Paris Museum.
The British Museum is much indebted to Mr. Styan for many

interesting specimens in different branches of natural history,

and I have now to record the gift of a fine series of Chinese

Squirrels.

Other small mammals collected in China in well-known localities,

such as have been mentioned in recently published accounts, are not

referred to in this paper.

Western Sechuen has been visited by very few collectors, and
the fauna is principally knovAn from collections brought home by

Pere David, and more recently by Berezowski ; but it will be seen

that these two collectors did not exhaust the store of peculiar

local forms. The localities mentioned w ill be more easily traced

by referring to Mr. Styan'a own paper in ' The Ibis.'

Ehinopithectjs eoxellan^. (Plate XXXI.)

Semnopithecus roxtllance, M.-Edw. C. B. Acad. Sci. 1870, t. Ixx.

p. 341.

Rhinojntheciis roxellana, M.-Edw. Bech. Mamm. p. 2S3, pis. 36,

37 (1874).

c? , $ . Tang-liu-pa, N.W. Sechuen.

The female agrees fairly well with the figures given by M. Milne-

Edwards. The chief differences are that the whole forehead is

uniformly coloured bright orange ; there are no light patches over

the eyes ; the ears are covered with cream-coloured hair ; the

front of the face beneath the eyes is clothed with the same orange-

coloured hair as the rest of the face, so that only the nose and the

rings round the eyes are naked ; the upper lip has a few projecting

white hairs. The hands are pale yellow, the dark colour ending

on the forearm.

The male (figured, Plate XXXL), which is a very aged animal,

differs principally from the female in the brighter and more rufous

tint in the colour of its fur. The face is not so well clothed with

fur, the hair beneath the eyes being scant and adpressed and not
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bushy as in the female. The cheeks, throat, and sides of the head
and neck are bright red-rust colour ; the crown of the head and
nape are rich red-brown, instead of being nearly black. The
inner sides of the limbs, and upper sides of the hands and feet
are much more richly coloured orange or bright golden red. The
hairs on all parts are very lustrous.

The measurements of the skull of this old animal are very much
larger than those given by M, Milne-Edwards : the breadth of
the face outside the orbit is 90 millim., the greatest expansion of
the zygomata 100 ; while the breadth of the constriction behind
the eyes is 51, as in the younger specimen. The base of the skull
has been cut away, so that it is not possible to give very full

measurements.

Ehinolophtjs Eorxi.

JRhinolophus rouxii, Temminck, Mon. Mamm. ii. p. 30 b.

d • Chin Teh, Anhwei.
A small, almost uniform reddish-brown Bat ; the forearm

measures 45 millim., or 1-75 inch.

Vespeetilio discoloe sxjpeeans.

Vespertilo discolor superans, Thomas, P. Z. S. ] 898, p. 770.

Sa Sa hu, Ichang.

This large form described recently seems well worthy of the
distinguishing name that has been applied. In the present
specimen the forearm measures 54 millim., the thumb without the
cJaw 7.

Nectogale elegans.

Nectogale elegans, M.-Edw. C. E. Acad. Sci. 1870, t. Ixx. p. 341

;

Eech. Mamm. 1874, p. 266, pis. 39, 39 a. fig. 1.

2 • Tang-liu-pa, N.W. Seehuen.
This specimen agrees in every particular with the description

given by M. Milne-Edwards.
There are two specimens of Nectogale from Sikhim in the British

Museum ; these two are larger and much more brown in colour,
and have the lower parts of a much less pure white, the colour of
the upper parts blending with that of the lower, there being no
sharp dividing line. The whole tint of the animal is more brown,
the pale ridges of the tail are buff-coloured, and even the longer
glistening hairs of the body are inclined to yellow. When wet the
iridescent colours are purple and not green.

In its dentition the most evident distinction is, that the shorter
cusp of the large incisor is cut away so that the line of the
anterior edge of this cusp is continuous with the anterior edge of
the next tooth. I name this Himalayan form Nectogale sihhimensis.

I have taken as a tvpe No. 96, 1. 1. 9 in the British Museum,
collected by Surg.-Maj. Waddell, Oct. 1891, at Lathong, 10,000 ft.

alt.



574 MESSKS. W. E. DE WINTON AND F. AV. STYAN [May 2,

Chimarhogale sttani, sp. n.

Above uniform dark slate-black ; from the shoulders backwards

interspersed with shining white hairs, which increase in length and

numbers on the rump, similar to but to a far less extent than found

in Nectogale ; all the underparts, with the upper lip and side of face

to the height of the eye, white washed with yellow, a sharp line

dividing the dark and light surfaces. Tore and hind feet white

except a narrow line on the dorsal surface running towards the

5th tinger and toe on the outer side. Tail almost exactly as in

Neomys { = Crossopus)-, and in fact the whole animal so closely

resembles our Water-Shrew that it is hard to believe that it does

not belong to the same genus.

Breadth of skull across squamosals 11 millim., narrowest inter-

orbital constriction 5, front of incisors to back of palate 11*7,

greatest width outside molars 7, tip of incisors to tip of pm- 4 5.

Mandible—greatest length (tip of incisors to condyle) 14 ; angle to

coronoid 5.

" 2 length 6 inches ; eyes black."

Type B.M. No. 99. 3. 1. 8.

Yang-liu-pa, N.W. Sechuen, 16 June, 1897.

Measurements of dry skin: head and body 108 millim., tail 61,

hind foot 20.
"

Verv slight stain on the teeth, perhaps rather less than in

C himalaica ; viewed from the side, the three intermediate teeth

are subequal, slightly longer than the front cusp of P"'- 4
; viewed

from above, the first of these small teeth appears rather larger than

either of the two posterior, which are equal.

SOBICULUS HTPSIBIUS, sp. U.

The entire animal almost uniformly coloured dull dark brown-

soot colour, the underparts only very slightly paler in tint ; the

fore and hind feet pale ; the tail long ; teeth |= 2S.

(J. Tang-liu-pa, November, 1897.

Type B.M. No. 99. 3. 1. 10.

Measurements taken from the dried skin : head and body 84

millim., tail 65, hind foot 15.

Skull—width across squamosals 8"7, narrowest interorbital con-

striction 4"7, front of incisors to back of palate 9, width outside

ms. 1 6-1, tip of incisors to tip of ptn^4 3-6. Mandible—greatest

length (tip of incisors to tip of condyle) 12'3, to angle 11'5
; angle

to coronoid 4-5.

The first five teeth in the upper jaw are tipped with red, the

colour extending on the teeth in proportion to their size ; of the

three intermediate teeth the first is about double the size of either

of the others, the second being only very shghtly longer than the

last.

In the lower jaw the first three teeth only are tipped with red.

There is no red on the molars of either jaw. The lower jaw has

a very short and small angle. The skull is lighter, narrower, and

lower in the facial portion than S. minor from Manipur.
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There is no trace of any small vestigial tooth in front of the

large upper premolar. The definition of the genus will therefore

have to include animals with from 28 to 32 teeth, and in so handy
and small a genus there is no need for further subdividing it.

Talpa longikosteis.

Talpa longirostris, M.-Edw. C. E. Acad. Sci. Ixx. 1870, p. 341 ;

Eech. Mamm. p. 281, pl. 38. fig. 2, pi. 17 a. fig. 2 (1871).

5 . Tang-liu-pa, N.W. Sechuen.
The single specimen of this rare Mole is uniformly coloured black

with no brown shade in the fur, as suggested by the figure accom-
panying the original description of the species.

^LUEOPTJS MELANOLEUCUS.

Ailuropus mclanoleucus, M.-Edw. Eech. Mamm. p. 321 (1870).

S . Yang-liu-pa.

Akctomts himalatanus.

Arctomys himulayanus, Hodgson, J. A. S. B. 1841, x. p. 777.

A. robustus, M.-Edw. Nouv. Arch. Mus. t. vii. 1870, p. 92.

2 skins, N.W. Sechuen.

These two specimens seem to agree in every respect with skins

of A. himalayanvs from Sikhim in the British Museum. The skulls

have unfortunately been lost, but the want is filled up by those of

specimens obtained by Berezowski in the same locality ; and as

these agree likewise with the skulls of A, hirnalayanus, I shall

follow Dr. BlanFord (Mamm. Second Yarkand Mission, p. 36) in

regarding the name A. robustus as a synonym of this species.

Ceicettts (Ceicetulfs) obscueus.

Cricetus (Cricetulvs) obscurus, M.-Edw. Eech. Mamm. p. 136,
pl. 12. fig. 3, pl. 13. figs. 3, 3 6 (1874).

6 , (S , S , (S . 2- North Shantung.
These agree in every way with the figures and description of the

species, and also with a specimen in the British Museum labelled

Siberia, but which may possibly be one of Pere David's collecting,

as it was obtained from an agent in Paris.

CeICETTJS (CeICETTJLTJS) TRITON, Sp. U.

Colour uniform drab, fur rather richer in tone on the dorsal line,

but no distinct streak ; underparts whitish, the blue-grey of the

bases of the fur mixing with the white of the extreme tips.

d , $ . N. Shantung, 24 May, 1898.

Type 2 . No. 99. 3. 1. 14 in the British Museum.
Measurements taken from dried skin: head and body 150 millim.,

tail 65, hind foot without claws 21, ear (c.) 16 x 14.

Skull—greatest length 34, greatest breadth 19*7, breadth of

brain-case 15, narrowest interorbital constriction 5-5, length of

nasals 12*1, back of incisors to back of palate 15'3, length of palatal
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foramina 7, length of diastema 9-9, length of molar series 5-1,

across molar series 7. Mandible—tip of inoisors to condylar

process 23-5, to coronoid 19-5, coronoid to angle 10-1
; bulla,

antero-posterior length 8.

Molars in almost parallel rows. Upper incisors rather darker

than lower, pale orange.

The length of the tail in proportion to its size, and also the

characters and general shape of the skull, show that this species

is more closely allied to C. longicaudatus than to any of the other

known forms ; the size, however, is so much greater, that there

can be no hesitation in distinguishing it under a separate name.

The two specimens agree absolutely in every way. Mr. Styan

compared one of the specimens with the type of C. longicaudatus

in the Paris Museum, and considers them perfectly distinct

species.

LErtis SECHUENENsis, sp. n. (Plate XXXII.)

In the general pattern of the markings, the shape and length of

the ears, and the texture of the fur resembling L. e^wopceus. The
fur of almost the whole of the upper surface has long black tips

with a subterminal fawn-coloured band, and, owing to the coat

being much waved, a very rich mottling is produced ; the underfur

is drab-white ; the nape dull greyish brown ; the shoulders and

fore legs red-fawn ; the backs and bases of the outside of the ears

blue ash-grey ; the tips of the ears are edged with black, and

there is a large spot of this colour extending an inch or more down
the ears on the hinder surface ; the cheeks in front of the eyes

grey ; the rump and thighs ash-grey ; the belly is pure white, but

the fur is greyish at the extreme base ; the tail is rather long, dark

grey above, the broad black line extending the whole length, but

most of the hairs have white tips ; beneath, the hairs of the tail

are grey for more than half their length, with pure white tips.

Type in the British Museum, No. 99. 3. 1. 19.

Collector's note :
" 2 , Dunpi, N.W. Sechuen, October, 1897 ;

eyes yellow-brown."

Another specimen obtained at the same time is not labelled.

The skull of this Hare very closely resembles that of L. hypsibivs,

Blanford, Mamm. Sec. Yarkand Mission, 1879, pi. \\.a. fig. 1, the

only apparent difference being that it is rather larger in every

measurement, its greatest length being 97 millim., or about a

quarter of an inch longer than the figure, a difference of no value

whatever.

In describing this species as distinct, I am therefore relying

solely upon external characters ; the principal of which, in the

absence of specimens of L. hypdhms for comparison, must be the

colour of the ears and the tail—two very characteristic features

among Hares ; in these two forms they are as distinct as it is possible

to be.

The pure French grey of the back of the ears and the large jet-

black tips are particularly striking ; the tail with the black upper
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surface only frosted ^A'ith white must be very difEerent to the " tail

white throughout " of L. hypsibius.

There is no other Hare in any way nearly related to this Sechuen
form, L. oiostolus {=L. palliiies) being a far smaller animal ; and
although the skins at my disposal are in too bad condition to make
fair comparison, the skulls show very wide differences, and prove
that these two Hares belong to quite distinct groups.

The grooves of the upper incisors are filled with cement ; the
infolded enamel, seen on the cutting-edge of the tooth, has its

sides almost in contact, so that the cement forms a simple straight

line, rather nearer the inner than the outer edge of the tooth.

The front face of each tooth is almost evenly sloped off towards
the sides, the portion on the inner side of the grooves being only
very slightly or barely perceptibly raised.

Lepus swinhoei.

Lejms swinhoei, Thomas, Ann. Mag. N. H. ser. 6, vol. xiii. p. 364
(1894).

cJ. Mahsien, Shensi.

OCHOTONA TTBETANA.

Lagomys tibetanus, M.-Edw. Eech. Mamm. p. 314, pis. 48, 49.
fig. 1.

This little Pika is very much like 0. roylii from Sikhim, but is

a smaller animal.

I now add Mr. Styau's notes on seven species of Chinese
Squirrels :

—

1. SciUEUS VULGARIS L. (probably subsp. calotus Gray.)

Pekin. Greyish black above.

2. SCIUEUS DAVIDIANUS M.-Edw.

Pekin, N.W. Sechuen, Shensi, Hupeh.
A mountain species, probably mostly found at high altitudes.

8. davidianus consobrinus Berezowski does not seem really separable.

3. SCIUBUS PERNYI M.-Edw.

"West Hupeh, North Kweichow, Anhwei, N.W. Eokien, Yunnan.
A mountain species probably not descending below 3000 ft.

S.JJavipeetus David, Journ. 3"^" Voy., refers to this Squirrel,

4. SCIITEUS PYRRHOMEEUS Thos.

Ichang and Sinyang (Kweichow).
Also a mountain species; only found hitherto in the aboA^e men-

tioned two localities.

5. ScitJEUS CASTANEovENTEis Gray.

Chekiang, Eokien, &c.

A mountain species found right down to the foot of the hills,

but not extending on to the plains ; common in above two
maritime provinces.
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I once entered a hillside hollow, one side of which was a rocky

precipice about 50 ft. high. On the ledges of this a score or two
of Squirrels were collected, and many others were in some small

firs in the centre of the hollow ; there appeared to be a large

colony of them.

6. SciURUS STYANi Thos.

'i Macroxas chuieiisis. Gray, Ann. Mag. N. H. ser. '<i, xx. 1867,

p. 282.

Macro.vus griseoMctiis, Gray, loc. cit. (nee Blyth).

Sciurus styaai, Thomas, Ann. Mag. N. H. ser. 6, xiii. 18i)4,

p. 363.

I think there is little doubt that these names all refer to one

species. Some 3-ears ago I pointed out to Mr. Thomas that these

pale-yellow beUied Squirrels (aS. griseopectus of Gray) were distinct

from S. castaneoventrts, to which species they were assigned in the

Museum. Tiuding the former name was preoccupied, Mr. Thomas
renamed the species after me ; but an examination of the old faded

types of Gray's S. chimnsis leads me to think that this form had no

need of a new name. The skulls, however, have not been removed

from the types of this latter form, so there is just a possibility that

there are two species, for one of which we do not know the locality.

Its range appears to be the Tangtse valley from Kiu Kiang

(Kiangsi) downwards (possibly found higher up the valley, but

I have not met with it), spreading over the delta, where it is very

common on the flat country between Shanghai and Hangchow.

It is mostly confined to the plains, but is found occasioually on

the low foot-hills.

7. SCIUEUS SWIXHOEI M.-Edw.

S. maccleliandii var. swinhoei, M.-Edw. llech. Mamm. p. 308

(1^68).

N.W. Sechuen, Chinteh, Chekiang, Fokien.

It will be noticed that this species ranges from the extreme

west of China to the coast, and is found at altitudes ranging from

500 ft, to 5000 ft. and probably much higher. A series of about

50 skins has not enabled me to find any constant characteristics

by which subspecies can be clearly separated. I have not come
across the far brighter and handsomely striped -S. rodolphi (so

labelled in the British Museum) in the districts in which my
collections have been made.

EXPLANATION OF THE PLATES.

Plate XXXI.

Bhinopithecus roxellunce (male), p. 572.

Plate XXXIL

Lepus sechuenensis, p. 576.
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3. On a Collection of Land- Shells from British Central

Africa. By Edgar A. Smith, F.Z.S.

[Received April 13, 1899.]

(Plates XXXIII.-XXXV.)

The collection about to be described was presented to the

British Museum by Sir Harry Johnston in 1896 and 1897, and a

brief notice of a portion of it has already appeared in his book
on ' British Central Africa ' (pp. 363, 364). It is of special

interest, as very little is known respecting the terrestrial IMollusca

of this particular region. The country to the north and east, in

German East Africa, has been conchologically explored by many
collectors, and a very valuable report upon the fauna has been
given by Dr. E. von Martens, in 1897, in a work entitled ' Be-
schalte Weichthiere Deutsch-Ost-Afrikas.' Only a veryfew species,

however, had previously been collected in Nyasaland, and reference

to these has already been made by the writer in the Societj^'s

' Proceedings ' for 1891, p. 309. Although the present collection

contains examples of as many as twenty-tive new species out of a

total of forty-four enumerated, none of them are representatives

of new generic types, and the forecast given in the paper referred

to has, judging by the present collection, proved to be correct in

every respect \ The "interesting intermediate links connecting

some of the large species of Achatina " have been met with, and
a number of new species of other groups of Helicidse " have
been found." In working out this collection much difficulty was
experienced in determining the AcJiatince. The species appear to

grade one into the other, and the more examples we have, the

greater the trouble becomes. The genus is spread over the
greater part of Central and West Africa, as far north as Sene-
gambia, and each district seems to produce its special race, a
modification of some neighbouring form ; so that the separation of

species becomes more and more difficult through the discovery
of intermediate links from every fresh locality. The same may be
said of the Ennece, and indeed of most of the other groups.
The specimens were obtained by Mr. Alexander Whyte, or

under his direction, at the following localities :

—

(1) Nyika Plateau, 7000 feet, towards the north end of Lake
Nyasa, on the west side

; (2) Mount Zomba, 6000 feet ; (3) Zomba
Plateau, 5000 feet; (4) Mount Chiradzulu, 5000 feet; and (5)
Malpsa, 6000 feet, all to the south of the lake. The Masuku
Plateau 6000-7000 feet, where several of the specimens were
obtained, is also probably in the same region.

' The collection also contained a few slugs, including Atoxon tenhittun
Siinroth '?) and a species of Veroiiicclla.
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1. Steeptostele costulata Martens,

Streptostele costulata, Martens, "Weichth. Deutsch-Ost-A£rikas,

p. 34, pi. ii. fig. 33.

Enb. Nyika Plateau, 7000 feet.

A single specimen may belong to this species. It agrees very

closely with a typical example from Butumbi, but is rather smaller,

more slender, and the M'horls are rather higher in proportion to

the width.

2. Ennea (Uniplicaeia) hamiltoni Smith.

Ennea hamiltoni. Smith in H. H. Johnston's ' British Central

Africa,' p. 364 (1897).

Ennea johnstoni, Smith, Proc. Zool. Soc. 1893, p. 633, pi, lix.

fig. 1.

Hab. Mount Zomba, 6000 feet ; Malosa, 6000 feet.

The specimens from the latter locality are considerably larger

than the types from Fort Johnston, the oblique sculpture is a trifle

coarser, and the parietal denticle is entirely absent or only very

faintly indicated. The form is variable, as shown by the following

measurements :

—

Length 27 1 millim. Width 12.

„ 24 ,, „ 13.

3. Ennea (GtUlella) l^vigata Dohrn.

Ennea Icevigata, Dohrn, Proc. Zool. Soc. 1865, p. 232 ; Martens,

Weichth. Deutsch-Ost-Afr. p. 21.

Hab. Zomba Plateau ; Masuku Plateau, 6000-7000 feet ; Nyika
Eange, 7000 feet ; Mount Chiradzulu.

Somewhat variable in size and in the development of the upper

of the two labral teeth. This in the type is somewhat bifid or

tuberculated as described by Dohrn, whereas iu the specimens in

the present collection it is simple, sometimes of the same size as

the adjacent tooth, but sometimes a trifle larger.

4. Ennea (Gulella) ticina, sp. nov. (Plate XXXIII.
figs. 1, 2.)

Testa breviter cylindracea, i-imata, subpellucido-albida, nitida,

oblique leviter striata, striis infra suturarn distinctioribus ; an-

fractus 61, convexi, ultimus 2}enultimo angustior, i^one labrum

indentatus .; ajyertxira parva, ringens, dentibus jjilunbus in-

cequalibus munita ; dens parietalis inagnus, lamelliformis, labro

junctus ; dentes columellares tres, tres supra lahrum, tres ad

basin ; peristoma leviter incrassatum, eccpansum et rejlexum.

Longit. 7 millim., diam. 3| ; aperlura 2| longa.

Hab. Mount Chiradzulu and Zomba Plateau at 5000 feet.

Allied to E. triplicaria Martens, but differing in the labral

teeth, and also in the almost total absence of a second pai'ietal

tooth. Although depicted in the figure, Martens does not mention
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the two small denticles at the base of the aperture rather far

within from the margin. These occur also in the present species

in the same position. The teeth on the columella are divergent

and situated on a prominence. Those on the outer lip might be

described as two in number, whereof the upper is somewhat
irregularly bipartite.

5. Ennea (Gtjlelia) fobtidentata Smith, var.

Ennea fortidentata, Smith, Ann. Mag. Nat. Hist. 1890, vol. vi.

p. 162, pi. vi. fig. 6 ; Martens, Weichth. Deutsch-Ost-Afr. p. 21.

Bab. Nyika Eange, 7000 feet.

Generally a trifle stouter than the typical form from Mamboia,
and without the minute parietal tooth above the columella.

6. Ennea (Gulella) vaeians, sp. nov. (Plate XXXIII.
figs. 3, 4.)

Testa cyUndracea, rimata, pellucida, albida, oblique tenuiter costu-

lata ; anfractus 8, lente accrescentes, sutura profunda leviter

obliqua sejuncti,superiores duo (protoconcham constituentes) laves,

convexi, cceteri convexiuscidi j idtimus duobus prcecedentibus

angustior, pone labrum indevtatus ; apertura parva, intus

quadridentata ; dens parietalis unicus lamelliformis, pi'ominens,

dextrorsum concavus, prope labrum situs, alius paitZo minor
supra medium labri, tertius minimus ad basin aperturce, quartus

columellaris, maximus ; peristoma utrinque expansum, sub-

reflexum, leviter incrassatum.

Longit. 6 millim., diam. 2; apertwa fere 2 longa,

Hab. Mount Chiradzulu and Zomba Plateau, 5000 feet.

The parietal lamellar tooth is short, not extending far within,

and the columellar fold is broad, jutting out prominently across

the aperture. Another example in rather bad condition is some-
what longer, having a length of 7g millim., although consisting of

the same number of whorls.

The two specimens from the Zomba Plateau are smaller, shorter,

and have only seven whorls. In other respects they agree pre-

cisely with the type. Length 5 millim., diam. 2.

7. Stebptaxis johnstoni, sp. nov. (Plate XXXIII. figs. 5, 6.)

Testa ovata, parum obliqua, rimata, albida, lineis incrementi

obliquis tenuissimis striata ; anfractus 6g, convexi, infra suturam

crenulati, ultimus paulo descendens ; apertura obliqua, longit,

totius ^fere cequans ; peristoma vix incrassatum, leviter expan-

sum, margine columellari reflexo.

Longit. 10 millim., diam. 6| ; apertura 4| longa.

Hab. Nyika Range and Zomba Plateau.

Allied to S. denticulatus Dohrn and S. pusillus Martens. The
so-called " Ennea vitrea " of Morelet from Angola is also very

similar, yet distinct.

Peoc. Zooi. Soc—1899, No. XXXVIU. 38
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8. Streptaxis kirki Dohrn. (Plate XXXIII. figs. 7, 8.)

Strejitaxis Mrkii, Dohrn, Proc. Zool. Soc. 1865, p. 232 ; Martens

Weichth. Deutsch-Ost-Afrikas, p. 32.

Hab. Zomba Plateau, 5000 feet.

9. Helicario??^ ntasantjs, sp. nov. (Plate XXXIII. figs. 9, 10.)

Testa tenuissima, pellucida, alhida, vix nitens, lineis incrementi

leviter plicatis striata, depressa, amhiiu suhovata ; spira dtpnsi>a,

apice obtuso, prominulo ; anfractus tres, conve.vi, infra suturam

depresse marginati, margine subcremdato, idtimus subtus in

medio memhranaceus ; apertura fere horizontalis, latissime

, lunata.

Diam. maj. 16 niillim., min. 11, alt. 7g.

Eab. Mount Chiradzulu, Masuku Plateau, 6000-7000 feet, and

Nyika Eange, 7000 feet.

Very thin, depressed above, membranaceous beneath at columellar

margin, with somewhat plicate lines of growth.

10. Helicarion MASUKUEJfsis, sp. nov. (Plate XXXIII. figs.

11,12.)

TestaH. nyasano minor, minus depressa, rotundior, minus fragilis,

infra Jiaud membranacea, lineis incrementi minus plicatis;

apertura angustior, margine columellari ad insertionem incras-

sato, albo, rejfexo, rimam umbilicalem formante, margine externa

callo tenu'lssimo jtincto.

Diam. maj. 14 milUm., min. 10|, alt. 7.

Hab. Masuku Plateau, 6000-7000 feet, Nyika Eange, 7000 feet,

Mount Chiradzulu and Zomba Plateau, 5000 feet.

The whorls, as in JI. nyasanus, are three in number, but the

spire is a little more elevated.

11. Kaliella barrakpoeensis Pfeiffer.

Helix barralporensis, Pfeiffer, Proc. Zool. Soc. 1852, p. 156;

Conch.-Cab. ed. 2, p. 415, pi. 147. figs. 20-22; Eeeve, Con. Icon,

fig. 816 ; Tryon, Man. Conch, ser. 2, vol. ii. p. 61, pi. xxvi. figs. 57,

58 ; God%%-in-Austen, Land & Freshwater Moll. India, vol. i.

pp. 2, 19, 146, pis. i., ri., v., xxxviii.

Heli.v { Trochonanina) pretoriensis, Melvill & Ponsonby, Ann. Mag.
Nat. Hist. 1890, vol. vi. p. 469.

Hab. Mount Chiradzulu.

Occurring also in North and »South India, Madagascar, Pretoria,

S. Africa, and Ashanti. Specimens from these localities, which

I cannot in any way separate, are in the Museum Collection.

They doubtless have been transported from place to place, as seems

to have been the case with the well-known Eulota similans and
various species of Subulina and Opeas.

12. Thapsia mixta, sp. nov. (Plate XXXIII. figs. 13,14, 15.)

Testa pallide cornea, anguste perforata, depressa, orbicularis,

nitida, lineis incrementi inconspicuis striisque spiralihus micro-
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scopicis sculpta ; spira parum elata, suhconvexe conoidea

;

anfractus 5i, lente accrescentes, convexiusculi, infra suturam
anguste marginati ; apertxira oblique lunata,margine columellari

superne hreviter dilatato et reflexo.

Diam. maj. 7^ millim., min. 6|, alt. 4.

Hah. Mount Chiradzulu.

Flatter than T. hanningtoni, columella more oblique and reflexion

different.

13. Thapsia iKsiMTTLATfs, sp. nov. (Plate XXXIII. figs. 16,

17, 18.)

Testa minima, fusco-cornea, nitida, depressa, orbicularis, perforata

^

lineis incrementi tenuibus striisque spiralihus minutis sculpta ;

spira hrevissime conoidea, ad apicem obtusa ; anfractus 4g, lente

accrescentes, convexiusculi, anguste marginati, ultimus infra

spiraliter clisthictius striatus ; peristoma tenue, margine
columellari leviter expanso, vix reflexo.

Diam. maj. 5 millim., min. 4|, alt. 3.

Hah. Mount Chiradzulu.

Quite distinct from T. hanningtoni and T. depressior Smith ^

from Mamboia.

14. Thapsia masukuej^sis, sp. nov. (Plate XXXIII. figs. 19,

20.)

Testa angustissime semiobtecte perforata, depressa, orbictdaris,

tenuis, polita, fusco-cornea ; spira hreviter conoidea ad apicem

obtusa ; anfractus 5|, convexi, lente crescentes. anguste marginati ;

apertura obliqua, lunata ; peristoma tenue, margine columellari

ad insertionem incrassato, albo, expanso, peculiariter reflexo,

umbilicum semiobtegente.

Diam. maj. 9 tnillim., min. 7|, alt. 5i.
Hah. Masuku Plateau, 6000-7000 feet.

The sculpture consists of faint lines of growth which are finely

plicate near the suture, and very minute, almost imperceptible

spiral striation.

15. Thapsia simulata, sp. nov. (Plate XXXIII. figs. 21, 22,

23.)

Testa dxpressa, orbicularis, anguste umbilicata, solidiuscula, nitida,

supra fv^cescens, infra pallida ; spira hrevissime conoidea, ad
apicem obtusa ; anfractus 5, convexi, infra suturam impresse

marginati, sublente crescentes, lineis incrementi obliquis arcuatis

leviter striati, ultimus ad peripheriam rotundatus ; apertura

oblique lunata; peristoma tenue, margine columellari ad
insertionem late dilatato et reflexo.

Diam. maj. 11^ millim., min. 10, alt. 7.

Hab. Mount Chiradzulu.

More solid and more depressed than T. nyiJcana, with a wider
umbilicus, and smaller aperture and body-whorl.

Ann. Mag. Nat. Hist. 1890, voL vi. p. 151.

38*
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16. Thapsia ntikana, sp. nov. (Plate XXXIII. figs. 24. 25.)

Testa orhimlaris, depressa, anguste umbilicata, tenuis, suhpeUucvlo-

cornea, niticJa, Kneis incrementi leviter suhplicatis sculpta ; spira

breviter conoidea, ad apicem obtusa ; anfractus 5, convexi, lente

accrescentes, infra suturam. impresse marginati ; apertura oblique

lunata j peristoma tenue, marcfine eolumellari ad insertionem

breviter expanso et rejiexo, albo, umhilicum haud tegente.

Diam. maj. 12 millini., min. lOg, alt. 8.

Hab. Nyika Range, 7000 feet.

The largest of the geuus now described. The species cannot be

identified except by actual comparison, figures and descriptions

being of very little use.

17. Thapsia decepta, sp. nov. (Plate XXXIII. figs. 26, 27,

28.)

Testa T. masukuensi similis, aed minor, latius perforata, depressior ;

anfractibus quinque, magis celeriter crescentibus, ultimo (spirce

respondente) majori ; margine eolumellari vix rejlexo, minime

incrassato vel exp)anso.

Diam. maj. 8| millim,., min. 7, alt. 4^.

Bab. Masuku Plateau, 6000-7000 feet.

Quite distinct from masukuensis, although very like in colour

and general appearance until closely compared.

18. ZiNGis whttei, Smith. (Plate XXXIII. fig. 31.)

Helix (Pella) wliytei, Smith, Proc. Zool. Soc. 1893, p. 634,

pi. lix. figs. 3, 4.

Hab. Mount Chiradzulu.

Some of the specimens from this locality are larger than the

types, the largest having a diameter of 25 millim.

19. ZiNGis JOHisrsTONi, sp. nov. (Plate XXXIII. figs. 29, 30.)

Testa depressa, atiguste umbilicata, tenuissima, cornea, lineis

duobus angustis rvjis cincta, lineis incrementi tenuibus striisque

spiraJibus minutis sculpta ; spira breviter conoidea, ad apicem

obtusa ; anfractus 5, regidariter, haud celeriter crescentes, convexi,

ultimus ad perijiiheriam obtuse angidatus,haud descendens, infra

vix concentrice striatus ; apertura obliqua, lunata ; peristoma

tenue, margine eolumellari ad insertionem breviter rejlexo.

Diam. maj. 16 millim., min. 13, alt. 10.

Hab. Masuku Plateau, 6000-7000 feet.

Allied to Z. episcopalis Smith and Z. radiolata Martens.

20. IMaetensia consociata, sp. nov. (Plate XXXIII. figs. 32,

33, 34.)

Testa depresse conoidea, umbilicata, tenuis, pallide cornea, striis

incrementi obliquis temiissimis confertis sculpta, infra striis

concentricis conspicuis ornata ; spira breviter conoidea, ad apicem

obtusa; anfractus sex, lente accrescentes, convexi, sutura pro-

funda sejuncti, supra sed ad suturam carina marginati
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ultimus ad peripheriam acute angulatus et carinatus ; apertura

oblique angulato-lunata ; peristoma tenue, margine columellari

supra late expanse et rejiexo.

Diam. maj. 12 millim., min. 10, alt. 7.

Hah. Masuku Plateau, 6000-7000 feet.

More widely unbilicated than M. mozambicensis, less sharply-

keeled, much more delicately sculptured above, &c. The lower
surface is more glossy than the upper, which has a silky

appearance in nicely washed specimens.

21. Martensia mozambicensis Pfeiffer.

Helix mozambicensis, Pfr. Proc. Zool. Soc. 1855, p. 91, pi. xxxi.

fig. 9; Martens, Weichth. Deutsch-Ost-Afrikas, p. 46, as Martensia

(synonymy and references).

Hah. Masuku Plateau, 6000-7000 feet ; Zomba Plateau, 5000
feet ; Nyika Eange, 7000 feet ; Mount Chiradzulu.

Widely distributed in East Central Africa, and varying in height

of spire, strength of sculpture, convexity of whorls, &c.

22. Phasis (Trachtctstis) ftjsco-cornea, sp. nov. (Plate

XXXIII. figs. 35, 36.)

Testa depressa, orbicularis, mediocriter umbilicata, tenuis, pallide

fusco-cornea, epidermide conspicue pilosa induta; spira fere

plana, apice vix elato ; anfractus 4|, convexiusculi, sutura pro-

funda sejuiicti, sublente accrescentes, rugose striati et punctati,

ultimus antice leviter descendens, ad peripheriam obtuse sub-

angulatus ; apertura obliqua, late lunata ; peristoma tenue,

margine columellari ad insertionem dilatato et leviter rejlexo.

Diam. maj. 9 millim., min. 7^, alt. 5,

Hab. Zomba Plateau, 5000 feet.

The hairs of the periostracum are rather long, and when rubbed
off the surface has a rough pitted appearance.

23. Phasis (Trachtctstis) fusco-olitaoea, sp. nov. (Plate

XXXIII. figs. 37, 38.)

Testa P. fusco-corneae similis, sed minor, fusco-olivacea, angustiu3

umbilicata ; anfractibus 4g, minus convexis, sutura minus pro-
fundus sejunctis, ultimo vix descendente.

Diam. maj. 7 millim., min. 6, alt. 3|.

Hah. Masuku Plateau, 6000-7000 feet; Nyika Plateau, 7000 feet.

When the hairy periostracum is rubbed off, the surface above
and below exhibits lines of growth and spiral striation.

24. Trochozonites sharpei, sp. nov. (Plate XXXIII.
fig. 39.)

Testa elate conica, ad peripheriam carinata, anguste perforata,

tenuis, nitida, Jlavescenti-cornea, lineis incrementi tenuibus

obliquis sculpta ; spira producta, subconcava, ad apicem obtusa ;

anfractus 7g, lente accrescentes, apicales perconvexi, cceteri sensim

tnimis rotundati, supra suturam filo-carinati, ultimus in medio
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acute albo-carinatus, infra convexiusculus ; apertura obliqua,

angulato -lunata ; peristoma tenue, margine columdlari superne

late rejlexo, umbilicum semiobtegente.

Diam. maj. 8g millim., min, 8, alt. 9.

Nab. Mount Chiradzulu.

Var. anfractibus convexioribus, ultimo ad peripheriam angustiore.

Bab. Masuku Plateau, 6000-7000 feet.

25. BxTLiMiKTJS (Ehachis) stictus Martens.

Bulimus (Rhaclns) stictus, Martens, Mai. Blatt. 1859, vol. vi.

p. 211, pi. ii. fig. 6.

Hab. Nyasaland (Kirlc and Whyte) ; Tette, Mozambique {Martens),

Of four specimens from Nyasaland only one has the two pale rosy

bands of the type. Martens describes the four apical whorls as

uniformly yellow, whereas all the specimens I have examined have

in these whorls a black zone just above the suture.

26. BuLiMiNTJS (Ehachis) bohmi Martens.

Bulimus {Bhachis) bohmi, Martens, Nachr. Deutsch. mal.

Gesell. 1895, p. 181 ; Beschalte Weichth. Deutsch-Ost-Afrikas,

p. 70, pi. iii. fig. 39.

Hab. Mount Chiradzulu, 5000 feet.

The specimens in the present collection are rather smaller than

the type, which was obtained further north on the east side of Lake

Tanganyika. The largest specimen is only 19 millim. in length.

27. BuLiMiNDs (Ehachis) chieadzulubnsis, sp. nov. (Plate

XXXin. fig. 40.)

Testa ovato-conica, tenuis, vix perforata, straminea, lineis duabus

fuscis circa medium anfractus ultimi ornata, nitens, lineis

incrementi tenuibus obliquis striata ; spira conica, versus apicem

mediocriter obtusum sordide riifescens ; anfractus sex, con-

vexiusculi, ultimus in regione umbilici pellucidus ; apertura

irregulariter ovata, longit, totius ^ cequans ; intus bilineata

;

peristoma tenue, margine culumellari anguste rejlexo, appresso^

rimam inconspicuam formante.

Longit. ISg millim., diam. 8|.

Hab. Mount Chiradzulu.

Allied to B. usagaricus Smith, but thinner, yellower, with a

narrower perforation and a differently reflexed columella. I cannot

agree with Dr. von Martens in considering B. usagaricus a variety

of B. melanacme of Pfeiffer.

28. Bttlimlntts (Conulinus) ntasanus, sp. nov. (Plate

XXXIII. figs. 41, 42.)

Testa globoso-ovata, tenuis, umbilicata, 2^ci^^ide fuscescens, sub-

pellucida, oblique tenuiter costulato-striata ; spira conica, ad

apicem subplana ; anfractus 6, superiores 2g (protoconcham

formantes) convexiusculi, spiraliter fortiter liraii, cceteri convexi,

ultimui giobosvs, Jiaud descendens ; apertura subperjyendicularis,



1899.] mOM BRITISH CENTRAL AFEICA. 587

longit. tolius ^ cequans ; peristoma tenue, simplex, margine

columellari reflexo, umbilicum mediocrem partim ohtegente.

Longit. 21 millim., diam. 15; apertura 12 hnga, 7 lata.

Hah. Nyika Plateau, 7000 feet, Mount Chiradzulu and Zomba
Plateau, 5000 feet.

Eemarkable on account of the spirally Urate protoconch, the

difference of sculpture of the normal whorls being sharply defined.

29. BULIMIlfUS (CONTTLINTJS) METTJLOIDES, Sp. HOT. (Plate

XXXIII. fig. 43.)

Testa conica, angiiste umbilicata, tenuis, pallide fusco-cornea, nitida,

oblique tenuiter striata, ad apicem obtusa; anfractus 6-7,

rotundati, regulariter accrescentes, sutura leviter obliqua sejuncti ;

apertura fere perpendiculai'is ; peristoma tenue, simplex, mar-
gine columellari expanso et rejlexo, umbilicum semiobtegente.

Longit. 10 millim., diam. 6.

ffab. Zomba Plateau, 5000 feet.

Closely allied to B. metula Martens S but, although larger,

consisting of fewer whorls. Professor v. Martens writes concerning

specimens sent for his examination :— " Very near to my metula,

but a little broader and lower than all ray specimens. Also the

umbilicus is a little broader in my examples."

30. BtJLiMiNTJs BOiTiNi (Morelet).

Olandina boivini, Morelet, Series Conch, p. 72, pi. v. fig. 5,

Bidimus (Cerastes) mamboiensis. Smith, Ann. Mag. Nat. Hist.

1890, vol. vi. p. 153, pi. v. fig. 7.

Hab. Nyika Eange, 7000 ft., Mount Chiradzulu, 6000-7000 ft.,

Masuku Plateau, 6000-7000 ft., Malosa, 6000 ft., Zomba Plateau,

5000 ft.

This species is very variable in size and form judging from the

series of specimens from the above localities. It also has a vdde

range, the type being found to the north at Mombasa.
Dr. E. von Martens^ has erroneously placed the Buliminus

ptgohaxis as a synonym of this species, which does not possess the

distinct columeilar fold which is characteristic of that form from

Ujiji. ....
The following measurements will show the great variation in size

which occurs in the present species :

—

Length. Width. Length of aperture,

mm. mm. mm.

(1) 25 10 9

(2) 20 10 8

(3) 14 n 6

Number 1 consists of 8| whorls, no. 2 of 7g whorls, and no. 3

of 6|, all appearing equally adult.

^ Weichth. Deutsch-Ost-Afrikas, p. 66, pi. iii. fig. 27.
* Beschalte Weichth. Deutsch-Ost-Afrikas, p. 61.
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31. CuEVELLA KYASANA, sp. nov. (Plate XXXIII. fig. 44.)

Testa elongata, ovato-conoidea, alhida, suhpellucida, anguste um-
bilicata, lineis incrementi valde curvatis costuliformibus sculpta ;

spira elongato-conica, ad apicem obtusa ; anfractus 6-6
J,

convexiusculi, regulanter lente crescentes, sutura leviter obliqua

sejuncti; apertura ovata, superne acuminata, longit. totiiis |
subcequans ; peristoma tenue, margine dextro in medio pro-

minente curvato, ad suturam valde recedente, columellari obliquOf

valde expanso et reflexo,

Longit. 12g millim., diam, 6g ; apertura 6 longa, 3 lata.

Hab. Mount Chiradzulu, Masuku Plateau, 6000-7000 feet;

Nyika Eange, 7000 feet.

Var. Testa typo major, latior, spira breviore, anfractibus

superioribus brevioribus. Longit. ISg millim., diam. 11.

Hab. Zomba Plateau, 5000 feet.

This species may prove to be the same as Hapalus conoideus of

Martens ', but, judging from the figures, it seems to be longer and

narrower, with a more produced and less pointed spire.

32. CuEYELLA wHTTEi, sp. nov. (Plate XXXIII. fig. 45.)

Testa elongata, ad apicem obtiisa, imperforata, tenuis, pallide

straminea, nitida, tenuissime arcuafim striata ; anfractus 6-7,

convexivsculi, sutura obliqua sejuncti, ultimus elongatus; apertura

perpendicularis, inverse auriformis ; peristoma tenue, simplex,

margine columellari reflexo, appresso, dextro prominente,

curvato.

Longit. 12| millim., diam. 4j ; apertura 4^ longa, 2 lata.

Hab. Mount Chiradzulu and Zomba Plateau, 5000 feet.

Martens writes concerning this species :—" Distinct from all

my species by its slender form ; C. delicata the nearest, but also

somewhat broader than yours."

33. SuBULiKA CHiEADZXTLUEifSis, sp. nov. (Plate XXXIII.
fig. 46.)

Testa elongata, imperforata, pallide cornea, tenuis, subpellucida,

lineis incrementi tenuibus obliquis striata, nitida ; spira medio-

criter acuminata, ad apicem submamillata ; anfractus 9, sensim

crescentes, leviter convexi, infra suturam linea angusta pellucida

marginati ; apertura inverse auriformis, longit. totius \ paulo

superans ; columella arcuata, antice oblique truncata ; labrum

simplex, tenue.

Longit. 18 millim., diam. 5.

Hab. Mount Chiradzulu.

Allied to S. subcrenata Martens. The lines of growth

somewhat strong below the suture, producing a subcrenulateA

appearance. Prof. Dr. B. von Martens {in litt.) informs me that

* Beschalte Weichthiere Deutsch-Oet-Afrikas, p. 129, pi. v. fig. 14.
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it is distinct from all he has described, but comes Deai' his S. pin-

guis, being distinguished by its broader whorls and the different

form of the upper part of the spire.

34. SucciNEA sp. inc.

ffab. Mount Chiradzulu.

One dead specimen.

35. AcHATiNA iMMACUi/ATA Lamarck, var.

Acliatina immaculata, Lamarck ; Ferussac, Hist. Nat. Moll,

pi. cxxvii.

Eab. Nyasaland.

None of the specimens hitherto examined are quite like Ferus-

sac's figure, in which the aperture is unusually long. The spire

also is less conical than in specimens from Cape Delagoa in the

British Museum or in the specimens from Nyasaland. The latter

have the columella bluish white instead of pinkish, and are of a

darker colour, but otherwise are fairly normal. A, layardi Pfeiffer

is a variety of this species, rather more profusely spotted than the

type.

36. AcHATiNA PANTHERA (Ferussac). (Plate XXXIV. fig. 1.)

Achatina panthera, Ferussac ; Reeve, Conch. Icon. fig. 12.

Hob. Zomba.
The specimens from this locality are small and rather slender in

comparison with the typical form figured by Ferussac (Hist, Nat.

Moll. pi. 126). The largest specimen is only 125 millim. in length,

although consisting of 8| whorls, the number possessed by a large

typical example from Mozambique 157 millim. long. A very small

specimen, which probably would not have grown larger, has a

length of only 93 millim.

37. AcHATnfA GLUTiNOSA Pfeiffer,

Achatina glutinosa, Pfeiffer, Conch.-Cab. ed. 2, p. 360, pi. xliv.

Achatinapetersi, Martens, Novitat. Conch, vol. iii. p. 452, pi. xcix.

figs. 13-15.

Hah. Zomba.
I am unable to find any distinguishing characters between this

species, said to have been originally obtained in West Africa,

and A. petersi from Mozambique ; and 1 am of opinion that the

locality ""W. Africa" is one of the many errors of this kind

occurring in Mr. Cuming's collection. The species is remarkably

constant in coloration, but varies somewhat in ventricosity. The
type is 97 millim. in length and 49 in diameter, whereas a more
ventricose specimen is the same length, but 6 millim. broader. A
smaller but adult example from Zomba (88 millim. long and 45
wide) is rather more solid than the typical form.
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38. ACHATINA HAMir-LEI Petit.

Achatina hamVlei, Petit, Journ. de Conch. 1859, p. 384, pi. xiii.

fig. 3; Smith, Proc. Zool. Soc. 1881, p. 282, pi. xxxiii. fig. 10.

Eab. 'NysLsaiaad (ff. H. Johnston); Jlsamhara, (Kirk) ; Zanzibar,

Tanga, &c. (Martetis).

39. Achatina ceateni Smith. (Plate XXXV. figs. 1, 2.)

Achatina kirJcii, Smith, Ann. Mag. Nat. Hist. 1880, vol. vi.

p. 428 (name preoccupied).

Achatina craveni, Smith, Proc. Zool. Soc. 1881, p. 283, pi. xxxiii.

fig. 11 ; Martens, Weichth. Deutsch-Ost-Afrikas, p. 91.

Rab. Nyika Plateau, 6000-7000 feet, and Malosa, Nyasaland,

6000 feet.

These specimens are rather more coarsely sculptured than the

type, and some have the stripes more zigzag than as represented in

the cited figure. On the contrary, other specimens are uniformly

greenish yellow without any striping at all.

40. Achatina glaucina. (Plate XXXIV. figs. 2, 3.)

Achatina glaucina, Ancey, MSS.
Testa ovato-fusiformis, flavescens vel rufescens, concolor, vel in-

terdum supra spiram strvjis rujts obliquls undulatis obscure

picta ; spira conica, ad apicem obtusa, lateribus conve.viusculis

;

anfractus 8, lente accresccntes, convexiuscuU, SKperiores treslceves,

cceteri granulati, granulis in anfr. ultimo infra medium plv^

minus obsoletis ; apertura glaucina vel cceruleo-albida, in ex-

emplis adidtis longit. totius g haud cequans, inverse auriformis ;

columella alba, leviter torta, anguste oblique truncata.

Longit. 66 millim., diam. maj. 29; apertura 30 longa, 16 lata.

Hob. Zomba.
A smaller species than A. johnstoni, with a less tapering and

shorter spire, narrower whorls, and rather finer granulation.

The colour varies from uniform greenish yellow to rich brown,

but some specimens, chiefly of the latter variety, exhibit reddish

striping upon the spire. This kind of ornamentation, however, does

not appear to extend to the last volution.

41. Achatina johnstoni, sp. nov. (Plate XXXIV. figs. 4, 5.)

Testa ovato-fusiformis, flavescens, concolor, vel strigis undulatis vel

zigzagformibus saturate rufo-castaneis picta; spira elongata,

ad apicem obtusa ; anfractus 9, superiores tres Iceves, convexius-

culi, cceteri convexi, incrementi lineis obliquis fortibus striisque

spiraUbus numerosis ruditer granulati, ultimu^ infra medium
granulis fere evanidis ; apertura parva, inverse auriformis,

cceruleo-alba, strigis externis transluccntibus ; columella leviter

arcuata vel rectiuscula, infra ad marginem alba, oblique trun-

cata.
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Longit. 79 millim., diam. mcy. 40 ,• apertura 35 Tonga, 19 lata.

Hah. Nyasaland.

The principal distinguishing features of this fine species are the

prolonged spire, the general form, and coarse granulation. As in

some other species, two varieties of coloration occur in the
present form. Some are white, clothed with a glossy yellowish

epidermis, here aud there varied with darker oblique stripes, indi-

cating periods of growth. Other examples, however, are adorned
with more or less oblique dark reddish-brown wavy or zigzag-like

stripes, which are slender above, becoming broader below. Those
on the body-whorl coalesce interiorly and form a rich brown patch
at the base or anterior end. The coarse granulation practically

ceases at the periphery, the spiral striae becoming less pronounced
below.

42. AcHATiNA FRAGiLis, sp. nov. (Plate XXXV. figs. 3, 4.)

Testa ovata, sujyra acuminata, tenuissima, suhjiellucida, Jlavo-
oUvacea, concolor, vel rufo strigata ; spira hrevis, conica, ad
apiceni svbohtusa ; anfractus 6-7, convexi, superiores 3 pallidi,

Iceves, duo sequentes incrementi lineis striis spiralibvs decussatis

granose sculpti, ultimus magnus, injlatus, infra medium hand
gramdatus, lineis incrementi obliquis curvatis fortibus ornatus ;

apertura inverse auriformis, ccerulescens, nitens ; columella

leviter arcuata, tenuis, callo tenuissimo induta, antice anguste

truncata ; labrum tcnuiisimum, nigro marginatum.
Longit. 75 millim., diam. 43 ; apertura 47 longa, 26 lata.

Hah. Nyika Plateau, 6000-7000 feet.

This species is remarkable on account of its extreme thinness

and lightness. Some specimens are uniformly yellowish olive,

with here and there a darker stripe, marking a period of growth,
whilst others, having the same ground-colour, are ornamented
vrith numerous oblique and slightly wavy red stripes. These
either extend the whole length of the body-whorl, or occasionally

disappear upon the lower half. The somewhat coarse regular
granulation ceases a little above the middle, but a few transverse
striae, not sufficient to form a regular granulation of the surface.

are traceable below.

43. CxcLOPHORUs (Hijabia) intermedius Martens.

Cyclophorus intermedius, Martens, ] Weichth. Deutsch-Ost-
Afrikas, p. 8, pi. ii. fig, 3.

Hah. Masuku Plateau, 6000-7000 feet.

Closely allied to C. (Hijabia) wahlbergi Krauss, from Natal, but
with the spire rather more elevated.

44. PoMATiAS NXASANUS, sp. nov. (Plate XXXV. fig. 5.)

Testa subglobosa, turhinata, mediocriter umbilicata, paUide ru-

fescens, zona infra peripheriam nigro-purpurea cincta, strigis

ohscuris arcuatis lividisin anfractu ultimo longitudinaliter picta.
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spiraliter undique tenuiter lirata lineisque incrementi tenuissimis

sculpta ; anfractus 5, convexi, superiores duo Iceves, ultimus antice

paulo descendens ; apertura subcircularis, longit. totius g su-

peratis, intits rufo-fuscescens, zona niyro-purpurea pieta, lineis

saturate fuscis supra obscure ornata ; peristoma albidum,

margine dextro vix expanse, columellari subreflexo.

Diam. maj. 21 milUm., min. 16, alt. 20 ; apertura 10 longa,

9 lata.

Hab. Mount Chiradzulu ; Nyika Range, 7000 feet, and Zomba
Plateau, 5000 feet.

Allied to P. [Cyclostoma'] insularis PfeiiFer from Natal, but more

widely umbilicated, with more convex whorls, more numerous and

finer spiral lirae, and without the second purplish-black zone upon

the upper part of the body-whorl which revolves up the spire.

The outer margin of the aperture also is less expanded.

EXPLANATION OF THE PLATES.

Plate XXXIH.

Figs. 1, 2. Ennea (Gulella) vicina, p. 580.

3, 4. ,, „ varians, p. 581.

5, 6. Streptaxis johnstoni, p. 581.

7, 8. „ kirki, p. 582.

9, 10. Helicarion nyasamis, p. 582.

11, 12. „ 7nasukuensis, p. 582.

13, 14, 15. Tkapsia mixta, p. 582.

16, 17, 18. „ insimidans, p. 583.

19, 20. „ masukuensis, p. 583.

21, 22, 23. „ simulata, p. 583.

24, 25. „ nyikaiia, p. 584.

26, 27, 28. „ decepta, p. 584.

29, 30. Zingis johnstoni, p. 584.

31. ,, whytei, p. 584.

32, 33, 34. Martensia cunsociata, p. 584.

35, 36. Phasis {Trachyeystis) fusco-cornea, p. 585.

37, 38. „ „ fusco-olivacea, p. 585.

39. Trochozonites sharpei, p. 585.

40. Buliminus {Rhachis) chiradzuluensis, p. 586.

41, 42. „ {Conulinus) nyasanus, p. 586.

43. „ „ metuloides, p. 587.

44. Curvella nyasana, p. 588.

45. „ whytei, p. 588.

46. Suhulina chiradzuliiensis, p. 588.

Plate XXXIV.

Fig8. 1. Achatina j)anth»ra, p. 589.

2. 3. ,,
glaucina, p. 590.

4, 5. ,1 johnstoni, p. 590.

Plate XXXV.

Figs. 1, 2. Achatina craveni, p. 590.

3. 4. „ fragilis, p. 591.

5. Pomatias nyasanus, p. 591.
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4.. Supplemental Note on the Distribution of Loder's

Gazelle and the Dorcas Gazelle in Algeria. By Alfred

E. Pease, M.P., F.Z.S.

[Eeceived April 4, 1899.]

I find that a previous paper which I contributed on the Antelopes

of Algeria (see P. Z. 8. 1896, p. 809) requires correcting in some

important particulars, especially in respect of the distribution of

the Dorcas and Loder's Gazelle. Before deahng with the question

of their distribution I might supplement what I have already

written as to the names by which these different species are

distinguished by the Arabs. In the North-eastern part of the

Algerian Sahara the Dorcas Gazelle (Gazella dorcas) is generally

known simply by the name " Rhezal "' or " Ehezal es sahara," the

gazelle of the desert, iu contradistinction to " Bhezal el djebel," the

gazelle of the mountain (the Admi or Edmi, G. euvieri). In the

neighbourhood of the Oued Djedi and Bou Saada the Dorcas is

called " senny," in the Central Sahara it is called " swain." A
buck of any species is called " atrous." Till my last journey this

year I have always spelt the Arab name for Loder's Gazelle

(G. loderi) " Ehirae," but I think this is not so phonetically correct

as Sir Edmund Loder's speUing, " Eeem." The Arab word is

spelt with the three Arabic letters ra, ia, mim, which reduced to

English letters would be " rym " or " rim " and pronounced " reem."

The description of the range of both the Dorcas and Loder's

Gazelle requires correcting. In the first place, the Dorcas is not

restricted to any such belt of desert as the first 100 miles or so

south of the Atlas range. It is to be found on the smaller deserts

north of the last ranges of the Atlas. This last winter I saw

them and got one specimen from the country south of the Chott

el Hodna and north of Bou Saada, a district known to the

French locally as the Little Sahara. I found the Dorcas Gazelle,

after crossing the Oued Djedi, all the way to the Mzab, in

the Mzab between the Mzab and Ouargla, and south and east of

Ouargla. It is to be found in the Central Sahara in the Touareg

Country and in the neighbourhood of Ghadamis. Wherever
the country is not purely sand-desert, and vi'here immunity from

.. molestation and suitable vegetation allow it to live, it is to be

met with ; and even in the purely sand-desert south of Tougourt
and near the Oued Ighaghar I found it in small bands. In the

sand-desert between Ouargla and the Erg, where I expected to find

only the Eime, and in the region of the Gantaras between Hassi

Tafaya and the Oued Ighaghar, I found it often on the same
ground as the Eime ( Gazella loderi). From my own observation

and from the information I picked up from my Chaambi hunter
and guides, I feel convinced that though the Dorcas travels often

into the sand-desert, the Eime never quits the sand-country for

the stony deserts, though I have of course seen the Eime on the
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stony Gantaras that crop up out of the sand in this part of the

Sahara as well as in the " Dhaias " or " Houaths," or depressions

in the desert where the wind has swept the hottom clear of sand.

The Eime is found, generally speaking, in any part of the Sahara

where sand predominates and where there is vegetation and where

rain has fallen, though you may travel for days even in parts

of this purely sand-dune country or in the Erg without coming

across it.

Throughout the Algerian Sahara the Eime is very difficult to

approach even where very numerous, much more so than the

Dorcas ; in my experience, it is shyer, much more easily scared, goes

further when disturbed, and is much more on the alert than the

Dorcas. This, I think, is largely due to the fact that every

Chambi or Arab of the south carries a gun and many of them

have greyhounds (the Sloughi) ; many are professional hunters for

meat to supply the markets of El Oued, Ouargla, Ghadamis, and

other towns. I have during the past few weeks seen many
hundreds of Eime and have only secured four specimens, only once

having obtained a shot at less than 400 yards. I devoted six days

to hunting them from two camps and only got two, the only two

chances 1 had, excluding a long galloping shot from the shoulder.

In this district the Eime appeared to avoid the dunes where

approach would have been possible, and kept to the bare level

plateaux of the Gantaras ^ or the plains of the Dhaias.

Further south, in the Erg and in the waterless region between

Ai'n TaVba and Ghadamis, the Eime is less sophisticated, and my
Chaambi hunter told nie that he had hunted in this country at

places where water is 20 days apart and had been able to kill

many Eimes. On one occasion he and two other professional

hunters were 50 days hunting, and killed 90 Eimes and 7 Addaxes,

returning from time to time to Ghadamis to dispose of the meat.

I may remark that it appears to me that the meat being putrid

makes little difference in its saleable value. I have seen camel-

loads of stinking Gazelle- and Addax-meat brought into Ouargla

market and sold by auction to crowds of eager buyers.

Only men accustomed to the country and able to bear the fatigue

of long days of fast travelling on Mehara, and indifferent to thirst

and the severe labour of hunting in deep sand, could succeed in

the places these men frequent.

The nearest point to Ouargla where Addax have been killed this

year (1899) has been 3 days south of Ain Tai'ba.

1 Gantara or Kantara in Arabic literally means a bridge, and is a term used

by tbe Arabs to describe the ridges and plateaux of rock (? or gypsum) that

crop up in the sand-desert : as a rule the Gantaras are ridges banked by sand

hills running parallel with the Oueds or surrounding the Houaths.
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5. On the Dates of the ' Encyclopedie Methodique': Addi-

tional Note. By C. Davies Sherbobn and B. B.

Woodward.
[Eeceived March 27, 1899.]

To the ' Proceedings ' of this Society, 1893, pp. 582-584, we con-

tributed a note on the dates of this book : information has now
come to hand which enables us to correct some doubtful points

and to complete the information.

T. VIII. part 2, Insectes (livraison 77 of the Bncyclopedie), was
published in July 1812, not [? 1814]. Pp. 1-45 of

T. VIII. pt. 1 was written by B. E. Manuel.

T. IX. part 2, Insectes (liyr. 95), was published in July 1824.
Of this part 2, pp. 329-706, 708-711 were by

Grodart ; pp. 706, 707 and all extra-European Hesper-
ides were by Latreille, to p. 793 ; from Castnia to end
by Godart.

T. X. Insectes, came out in two parts as follows :

—

Pt. 1, pp. 1-344. 1825 (Hvr. 96).

Pt. 2, pp. 345-832. 1828 (livr. 100).
Hist. Nat. des Zoophytes, by Lamouroux, Bory, and Eudes-

Deslongchamps :

Pt. 1. pp. 1-376. 1824 (livr. 95).

pp. 377-819. Oct. 1827 (Hvr. 98).

Hist. Nat des Vers

:

T. II. pt. 2 was published along with Vol. III. in Sept.

1832 (not 1831).

May 16, 1899.

W. T. Blantoed, Esq., LL.D., E.E.S., V.P., in the Chair.

The Secretary read the following report on the additions to the
Society's Menagerie during the month of April 1899 :

—

The total number of registered additions to the Society's Mena-
gerie during the month of April was 87, of which 20 were by
presentation, 6 by birth, 35 by purchase, and 26 were received on
deposit. The total number of departures during the same period,
by death and removals, was 87.

Amongst the additions the following are worthy of special
notice :

—

A young male GiraiFe, believed to be about eleven months old,

purchased of Mr. C. Eeiche, of Alfekl, on April 1st. This Giraffe
belongs to the Southern form, Gimffa camelopardalis capensis
(c/. P. Z. S. 1897, p. 277), and was obtained by Mr. Eeiche's
agents in the Transvaal, probably from the adjacent district of
Portuguese East Africa.
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Four Masked Hawfinches {Coccothraustes personatus) from Japan,

purchased April 7th, new to the JSoL-iety's Collection.

Three female Ostriches of the Northern form (Struthio camelus),

presented April 25th by Gr. lanshawe Abadie, Esq., by whom
they were brought home from the Niger, Mr. Abadie kindly

informs me that these Ostriches were obtained from Sokoto, but

were stated to have been captured in a district adjoining the

eastern shores of Lake Tchad.

The Secretary read extracts from letters addressed to him by
Mr. J. S. Budgett, F.Z.S., on the Society's Scientific Mission to

the Gambia Colony. They were dated from M'Carthy's Island,

March 22nd and April 18th last. The natives reported that as

soon as the rains began on the upper river and the w^ater

to rise, the creeks and swamps would be flooded and pregnant

Polypteri would enter them in swarms. Lung-fishes {Protopterus)

would be found at this period of the year in similar situations.

So far Mr. Budgett had only seen examples of two species of

Antelope, which he believed to be a Gazelle and a Bushbok
{Tracjelaphus scriptus). Mr. Budgett had made various short

excursions to Demfai, on the boundary of the British and French
territories, and Alimaka in Kunchan Creek. At the latter place

he had been very successful in fishing and had obtained examples

of a very curious Mormyrid, with a cylindrical w^hip-hke caudal

appendage.

Mr. Budgett felt quite confident that he would obtain examples

of the early stages of development of Polypterus by the end of

June, and hoped to be at home in July. The unhealthy season

did not begin till August.

Mr. G. A. Bouleuger exhibited a specimen of the Bornean
Lizard Lanthanotus horneensis, belonging to the Sarawak Museum,
for the loan of which he was indebted to the kindness of H. H.
the Eajah of Sarawak.

Mr. Bouleuger pointed out that, since the description of this

curious type of Lizards by Steindachner in 1878, no second speci-

men was known to have reached Europe, and that, owing to the

fact that the original description had been confined to the external

characters, the exact systematic position of Lanthanotus had not

been ascertained. The original describer had proposed to regard

the genus as the type of a distinct family, Lanihanotidce, near the

Helodermatidce, whilst the author of the ' Catalogue of Lizards

'

had placed it provisionally under the latter family.

By means of the Eontgen rays, thanks to the kind assistance of

Messrs. Gardiner & Green, the principal osteological characters

had been ascertained without cutting into the specimen now
exhibited, with the result that the afiinity of LantJumotus to the

Helodermatidce was fully confirmed. The structure of the skull,

characterized by the presence of a postorbital arch combined with
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the absence of a postfronto-sqnamosal arch, the slender clavicles,

the absence of transverse processes to the interclavicle, together
with the character of the tongue, settled the question beyond
dispute. The sciagraph further revealed the fusion of the pre-

maxillaries and of the parietals, which are devoid of a pineal

foramen, the distinctness of the nasals and of the frontals, the

presence of a small supratemporal, and the absence of a squamosal.
The vertebrae numbered 103: 8 cervical, 26 dorsal, 1 lumbar,
2 sacral, 66 caudal. The first three dorsal vertebrae bore sternal

ribs, as in Varanus, Hehchrma having 4 sternal ribs. The
phalanges, in both manus and pes, numbered 2, 3, 4, 4, 3 ; there
was thus one phalanx less in the fourth digit and in the fifth toe

than in Heloderma and Varanus.
The resemblance of the open mouth of LanthanotiM, as shown

in the accompanying figure, to that of Heloderma was extremely

//'./ m

Open mouth of Lanthanotus bomeensis.

striking. The teeth were similar in both genera, but they showed
no traces of grooves in Lanthanotus. There were 7 teeth in the

prsemaxillary bone, 12 in each maxillary, 12 in each ramus of the

mandible. The palate was toothed as in Heloderma : one tooth

on the palatine bone, four on the pterygoid. The tubercles on the

bead and body were devoid of ossifications. The lower eyelid was
entirely occupied by a single semitransparent shield.

The specimen in the Sarawak Museum, a male, obtained in the
Eejang Eiver District in 1891 by the Hon. C. A. Bampfylde, was
a little smaller than the type in the Vienna Museum. It had a

total length of 310 millim., in which the head entered for 22 and
the tail for 160 ; fore limb 30, hind limb 38.

Proc. Zool. Soc—1899, No. XXXIX. 39
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Mr. G. E. H. Barrett-Hamilton, F.Z.S., exhibited a skiu of

Ihe Varying Hare {Lepn^ variahUis) from 2Nairn. Scotland, for

which he was indebted to the courtesy of the Earl of Cawdor. The

skin was in the interesting moiiltirg-stage of spring, and clearly

showed that the darker colour of summer was due to the casting

off of the white hairs of winter and their replacement by a new

set of hairs of the dark summer colour. Mr. Barrett-Hamilton

was therefore glad to be able to corroborate the observations of

Mr. J. A. Allen ' on the American White Hare (Lepna americannx

Erxl.), at least so far as concerned the spring change of colour.

Mr. Allen's paper had been written partly with a view to combat

the view, which once widely held, that the change of colour in the

Varying Hare was due, at least in part, to an actual change of the

pigment of the hairs, which theory had been advocated in an

elaborate paper by Assistan t- Surgeon E. H. Welch -, and had been

largely utihzed by no less an authority than Mr. E. B. Poulton

as the chief basis for his theory on the "Variable Protective

Resemblances in Vertebrates " ^.

Another point of interest was the late date at which the spring

moult takes place (the Hare in question was received early in

May). The dale of the spring moult in the more southern

countries inhabited by the Variable Hare, such as the South of

Ireland, was no earlier, so that the spring change at all events was

apparently unaflFec ted by chmatic conditions, although in the south

the amount of whiteness assumed was very much less than in the

north.

The whole seasonal change in fact seemed to be normally quite

out of control of the animal, and also, it seemed, not subject to

the direct influence of the weather (at least not to such changes of

temperature as might be experienced in different parts of the British

Isles), the experiments of Captain Ross ^ on a Hudson's Bay
Lemming notwithstanding; and Mr. Barrett-Hamilton was aware

of several instances in which Variable Hares transported from

Scotland and from Irish mountains to southern and low-lying

regions continued for some seasons to appear in their northern garb

of snowy whiteness. This persistence of the habit of turning

white, even in unsuitable conditions, together with the lateness of

the moult, resulted frequently in the ctu-ious spectacle of a mountain

Hare running about in all its conspicuous arctic livery under

the bright rays of an April or May sun. After a few years

such imported Hares, or more probably their offspring, ceased to

turn completely white, and the breed assumed the appearance of

the ordinary Hares of the southern locality to which they had been

transported. The persistence of this change even under unsuitable

conditions, together with the lateness of the spring moult (owing to

1 " On the Seasonal Change of Colour in the Varying Hare (Lcpus anicricann.<s

Erxl.)." Bull. Amer. Mas. Nat. Hist. vol. vi. art. iy. pp. 107-128, May 7, 1894.
= P. Z. S., ISfiO, pp. 228-23(1.
' See ' The Colours of Animals,' chap. yii. Intern. Sci. Ser. vol. Ixvii. 18fl0.

* See Appendix to Second Vovage, p. xiv (18.3.")), and ' Bells Britisb Quadru-

peds,' ed. i. p. 109 (1874).
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which an imimal that had turned white in southern regions was

during the spring a ver}' conspicuous object), and the occasional

turning white of individuals in southern regions where the white-

turning habit had long since been dropped by the majority of the

species, was, especially among Stoats, in Mr. Barrett-Hamilton's

opinion, the cause of the numerous reported instances ' of the

assumption of white in mild winters in England. Both these

phenomena, i. e. the late moult and the tendency of solitary indivi-

duals of non-white-turning races to revert to the white-turning

habit, were, at first sight, of apparently little use, or perhaps eveu

dangerous to the species in que-tion. On further consideration,

however, it appeared that their utility was probably to be found in

the opportunity afforded by their means of adaptation to changed
climatic conditions ; it being obvious that, in countries where an
animal, if it turned white in winter, would have to go about in that

conspicuous garb for some time after the disappearance of all

snow and fi'ost, those individuals which turned less white than
their companions would have a better chance of surviving, and so

would become (as is the case in southern countries) the dominant
feature of the race ; whereas the occasional individual reappearance

of the white-turning habit gave an opportunity to the species for

its general reassumption, should climatic conditions become more
severe.

Mr. Allen had pointed out that in Lepvs americanus the spring

moult " occurs quite as early and proceeds just as rapidly (if not a

little more so) in the females as in the males, and that the moult
is practically completed before the young are born "' (op. cit. p. 122)

:

but Mr. Barrett-Hamilton stated that the latter part of this state-

ment was not true for the south of Ireland, where the Variable

Hare was still in winter-coat in early May, whereas its young were
usually born at a very much earlier date, the- exact date of their

birth depending almost entirely on the weather.

Mr. E. M. Corner read a note on the vai'iations of the patella

in the Divers, Grebes, and Cormorants, by n hich, as he believed,

the functions of the bones in these birds might be explained.

A communication was read from Marquis Ivrea on the AVild

Gfiats of the ^gean Islands. A series of heads and some photo-

graphs of the Goats of the islands of Antimilo and Joura were
exhibited, with the object of showing that the effect of a cross

between Capra cefjagmis and C. hircus (such as had been proved to

have occurred on the former island) was not to produce an animal
corresponding to 0. dorcas (Eeichenow), and that consequently the

Goat of Joura had not, as was generally assumed, been so produced,
but was, as a matter of fact, a local variety of the Wild Goat, for

which the name C. (pc/arjms, var. jourensis, was suggested.

' See various communications to the ' Field.'

39*
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Mr. G. A. Boulenger, F.E.S., read an account of the Fishes

obtained by the Congo Free State Expedition, under Lieutenant
Letnaire, in Lake Tanganyika, in 1898. Ten new species were
described, of which three were made the types of new genera.

This paper will be printed in full in the Society's 'Transactions.'

The following papers were read :

—

1. Notes on a Second Collection of Reptiles made in the

Malay Peninsula and Siam, from November 1896 to

September 1898, with a List of the Species recorded

from those Countries. By Stanley Smyth Flower,

F.Z.S., 5th Fusiliers.

[Received April 14, 1899.]

(Plates XXXVl. & XXXVIL)
Page

Part I. Introductory 600
,, II. Table of Species, showing the Relationship of the known Fauna

of the Peninsula and Siam to that of the neighbouring
Countries 602

„ III. List of Species, with Remarks on their Localities, Habits, Life-

coloration, &c. ...» 609

Part I.

—

Introdttotory.

Malay Penhisida Reptiles.—In the Proceedings of this Society

for 1896, pp. 856-914, there appeared a paper giving an account

of the Reptiles and Batrachians that I had collected in the Malay
Peninsula from March 1895 to April 1896, and a list of the

species recorded from that neighbourhood by Cantor, StoUczka, and
others. That list included 176 species of Eeptiles, of which 9,

viz., Dermochelys coriacea, Hardella thurgi, Cyclemys dhor, Trojji-

donotus subminiatus, Macroccdamus lateralis, Hypsirhina indica,

Hydrophis nigrocinctus, Aipysuriis edyouxi, and Amhlyceplialus

Irevis were of doubtful occurrence in the region. In the present

list 3 of the doubtful species are recorded for certain, viz.,

Dermochelys coriacea, Macrocalamus lateralis, and Aipysurvs eydouon :

9 more species are added, viz., Geoemyda grandis, Testudo elongafa,

Oi/nuiodactylus marmoratus, Mahuia ruc/ifera, Lygosoma maculatum,

Zaocys fuscus, Coluber tceniurus, Hypsirhina bocourtii, and
Hydrophis gracilis ; Gonatodes penangensis becomes a synonym
of G. ajinis ; and the names of Hemidactyliis gleadovii and
Lygosoma jerdonianum are changed to B. brookii andX. atrocostatuin

respectively : thus making a total of 184 species.

Only one genus, Macrocalamus, is peculiar to the Peninsula,

and 6 species, viz., Gonatodes affinis, Lygosoma singaporense,

Cylindrophis lineatus, Macrocalanms lateralifi, Calamaria alhivrnter,

and Hypsirhina indica.

Siamese Reptiles.—So far as 1 am aware, only one paper has y^i
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appeared giving a list of theEeptiles of Siain', most of our knowledge
of which is from the collections made by M. Mouhot forty years

ago ; so we have to turn to that invaluable work, Mr. Boulenger's
' Catalogue of the Reptiles ' in the British Museum to get an idea of

our present knowledge of the herpetological fauna of the country,

and in the seven volumes we find 85 species mentioned, to which
21 more can now be added, viz., Batufjur sp. inc., Chelone mydas,
Chelone imhricata, Thalassoclithjs caretta, Pelochelys cantons, Phyl-
lodactylus siametisis, Gehyra mutiluta, Draco volaus, Calotes micro-
lepis, Calotes emtna, Lyyosoma maculatum, Lyyosoma melanostictum,

Lt/gosoma howmujii, Typhlops albicejjs, Tyjjhlojjsjloweri, AcrocJiordvui

javanicus, Coluber radiatus, Dipsadomorphus dendrojjhilus, Hydrophi^
obscurus, Enhydrishardvjickii,audDolioj[>his bivirc/atus: thus making
a total of 106 species.

Only one genus, Pi-ymnomiodon, is peculiar to Siam, and V6
species, viz., Phyllodactylus siamensis, Acanihosaura capra, Acan-
thosaiira corouata, Physir/nathun merdayer, Mahuia lonyicauduta,

Typhlops siajiiensis, Typldops schiieideri, Typhlops alMceps, Typhlops
Jloiven, Prymnomiodon chalceus, Lycodon laoensis, Hypsirhina
jayorii, and Amhlycephalus margaritophorus.

Boundary.—It is impossible to divide the fauna of Siam from
that of the Malay Peninsula, as the northern part of the Malay
Peninsula forms what is known as " Lower Siam." Zoologically

so little is known of this tract of country that we cannot sav

where the fauna of Siam (i. e. the neighbourhood of Bangkok and
the Menam Valley) stops and that of British Malaya commences,
or whether the two gradually merge into each other, as seems
probable.

Imperfection of present knowledge.—Although Giinther in 1864
(Reptiles Brit. Ind. p. ix) wrote of the Malayan Peninsula and
Siam, " this belt of land is well explored," and Stoliczka in 1873
(Journal Asiatic Soc. Bengal, vol. xlii. ii. p. 112) wrote :

" The
present list, in connection with that of Drs. Cantor, Gray, and
Giinther, and my own published iu 1870, may be considered as

fairly completing the number of reptiles and amphibians inhabiting
Peuang and the neighbouring AVellesley Province," I venture to

think that a very great deal remains to be done in this part of the
world ; no one has yet collected over the greater part of the area of
either the Malay Peninsula or Siam, and particularly the fauna
of the many mountain-ranges requires investigation.

The great variety of Tortoises, 23 species, inhabiting this region
is remarkable, and the curious local distribution of species with
practically similar habits, when fully worked out, might give verv
interesting results.

The natural distribution of the Malayan Geckoes it is almost
too late to be able to trace : certain species apparently are yearly
extending their area, unconsciously taking advantage of and
following the march of civilization, while other species, less

' Giinther, " On the Eeptiles of Siam," P. Z. S. 1860, pp. 113-117.
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adaptable to changed circumstances of life, are apparently

disappearing.

Very much remains to be done to complete our knowledge of

the Agamoid lizards of the Malay Peninsula and Siam. Draco

volans, Calotes cristafdlas, and C'alotes versicolor abound in certain

localities and are well kuouTi; but the remaining 17 species have

only been met with on a few occasions, which, considering their

diurnal habits, striking appearance, and frequently brilliant

coloration, seems remarkable.

Poisonous Snal-es.—Of the 221 species of Reptiles in this list,

b4 are poisonous snakes ; but of these 18 (^Hydrojihiince) inhabit

the sea, 4 {Callophis and DoUopMs), owing to their sluggish habits

and small mouths, can hardly be considered dangerous to mankind,

aud 5 (Lachesis), so far as is known, are not capable of inflicting a

sufficiently poisonous wound to kill a human being. The Vipers

Vipera russeUi and Ancistrodon hJomhoffi, although recorded from

Siam, are not known to occur in the Peninsula. The Krait,

Bungarus caudidu^, and its allies B. fasciatas and B. jiaviceps are

fortunately rare. Thus only two dangerous species remain which

the traveller is likely to come across, viz., the Cobra {Naia tripu-

diirns) and the Hamadryad {Xuia bungarus), a proportion which

(from what 1 have read) compares favourably with other tropical

countries. Personally I have never come across a Hamadryad wild,

but a lai'ge Cobra is certainly a difficult tind dangerous animal ro kill

^except with a gun) owing to its strength and power of springing

at one ^.

A^sisianci- received.—1 have to acknowledge my sense of obliga-

tion to the Government officials of the Straits Settlements and the

>s'ative States of the Malay Peninsula for their invariable courtesy,

assistance, and hospitalitv : more esjjecially am I indebted to

H.H. the Eajah Muda of" Kedah, to Lt.-Col. R. Frowd Walker,

C.M.G., commanding the Malay States Guides, to Mr. J. P. Eoilger,

British Resident, Selangor, to "the Datu Meldrum, the Datu Hole,

and Dr. J. P. A. AVilson of Johore. To the curators of the local

Museums, Mr. L. Wruy, jun., Mr. A. L. Butler, and particularly

Dr. Hauitsch, I am much obliged for kindness in allowing me
access at all times to the collections under their charge ; and to

Mr. H. N. Eidley, Director of the Botanical Gai-dens, Singapore,

and to Mr. C. Curtis, Penang Govt. Gardens, for assistance in

collecting; as also to the following gentlemen in Siam—Mr. J.

McCarthy, Director of Surveys, Mr. AV. Sinclair, Mr. A. J. Dickson,

Mr. Austen Shea, Mr. J. S. Smyth, aud Mr. X. K. Passuiore.

But above all 1 ha\e to thank Mr. G. A. Boulenger, F.R.S., for

the invaluable advice and assistance he has given me by correspon-

dence during the last two years.

Nomenclature.—The classification and nomenclature are according

to Mr. Boulenger's British Museum Catalogues of Reptiles, where

' Hence possibly the " Ular terbang," or Flying Snake, of tlie Malays. A
Madrassee 8er^ant, who was with me for some years, often warned me to be

careful with Cobias, because they could " fly, same like bird" !
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the various synonyms and a description of each species wiJl be

found ; I have only given other references and remarks on the

description of species where it seemed these were needed for ready

reference by other workers, or where they were made necessary by
the fresh material examined during the last few years.

Part III.

—

List of Species, rvith Remarhs on their Localities,

Hahits, Life-coloration, Sfc.

Order CHELONIA.

General terms applied to all Tortoises and Turtles :—

•

Siamese. " Tow-darng-darng."
Malay. " Koora-koora."

Jahun. " Binku." (H. J. Kelsall, J. S. B. E. L. S., No. 26,

1894, p. 7.)

All Tortoises, though not apparently considered actually sacred

animals, are held by many Siamese and Chinese in religious

veneration, and are kept and fed by the devout in temples and
private enclosures. In a Chinese temple in the valley of Ayer
Etam in Penang, in April 1898, I saw about fifty tortoises,

belonging to five species ; many of these had " chops " or Chinese

characters stamped on their shells. In Bangkok we were informed

that tortoises are kept in order to " make merit " with Buddha
;

anyway we noticed when living there that, however much our

Siamese water-carrier might neglect to bring water for our own
use or for other animals in captivity, he never forgot to replenish

the supply in the tank where our collection of live tortoises was
kept. Once at Ayuthia, in February 1898, I met a Chinaaian

carrying a fine tortoise, painted with the sacred yellow colour
;

though I offered him a large sum for the animal he declined to

sell it, as he had determined to give it to the shrine of the colossal

Buddha there.

There is also a Chinese belief that a turtle can act as a sort of
" scape-goat," and take away a man's sins, if it is suitably inscribed

and set free. When one of these marked turtles is captured a

second time, it is considered more efficacious. And if a turtle is

caught whose " chops " show that it has been liberated thus twice,

it can be sold by the lucky finder for a very high figure to some
man who finds his past misdeeds to hang particularly heavy on his

conscience and wishes to have all mention of them erased from
"the recording anjjel's book."

Suborder ATHECJi.

Family SPHAEGiDiE.

1. Debmochelxs coeiacea (L.).

Dermochelys coriacea, Blgr. Cat. Chel. etc. p. 10 (skull fig. p. 9).

The Leathery Turtle mentioned as supposed to have been caught
near Singapore, P. Z. S. 1896, p. 857, has been found really local.
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It was caught at Siglap, Singapore, on tlie 14th December, 1^8-^

in the presence of Mr. A. M. Skinner, Straits Settlements Civil

Service.

Hah. Tropical seas, sometimes occurs in the temperate seas.

Suborder THECOPHOPA.

Superfamily Crtptodira.

Family PlatxsternidvE.

2. Platysteenum megacephaltjm Gray.

PlatysUrnum megaceplialum, Blgr. Cat. Chel. etc. p. 46.

The Big-headed Tortoise is mentioned in the British Museum
Cataloo-ue from Laos. In the Siamese Museum there is a staffed

specimen without locality ; it measures :

—

Length of head about 60 mm.
„ „ carapace in median line 1 60 „

„ tail 175 „

Hah. Burma, Siam, South China.

Family Testudinib.e.

3. Callagur picta Gray.

4. Batagur baska Gray.

5. Hardella thurgi Gray.

References to the occurrence of these three species of water-

tortoises in the Straits Settlements are given in P. Z. S. 1896,

p. 858.

At different times I have seen tortoises, some of great si7;e,

belonging to this group without being able to identify them, but

there are at least two species in the Malay Peninsula, one of which

inhabits the coasts (as Cantor remarks) as well as the rivers and

ponds. One species (apparently CuUarjur picta) is also found in

Siam ; we have seen it at Bangkok.

N.B.—Dr. Hanitsch (Eeport Baffles Library and Museum, 1897,

p. 8) records Kaclmga lineata from Ulu Legeh. I have not seen

ihe specimen.

(). Damonia subtrijuga (Schleg. & Miill.).

Emys macrocepliala, Giinth. Eept. Brit. Tnd. p. 31 (1864).

Damonia suhtrijuga, Blgr. Cat. Chel. etc. p. 94 (1889).

The British Museum Catalogue mentions specimens from

Siam (M. Mouhot and W. H. Newman) and Cambodia

(M. Mouhot). This very handsomely marked and coloured little

tortoise is numerous round Bangkok, living apparently always in

freshwater ponds and canals and the swampy paddy-fields : in

captivity they refuse all food except molluscs, the common blue

mussel they crunch up and devour eagerly ; they are themselves
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eateu by Siamese and Chinese. When excited they make a sh'ght

hissing noise. Besides obtaining specimens in Bangkok in January,

April, August, October, Noverabei', and December, we got one at

Ayuthia in February in a small lotus-lily pond.

An egg of this species, laid 17th April, 1897, was (as usual with

tortoises) white with a hard shell, and measured 32 mm. on its

longer and 20 mm. on its shorter axis.

Colour (in life). Shell chestnut-brown, with a more or less dis-

tinct large black spot on each shield ; edges of the marginal plates

more or less yellow
;
plastron yellow, each shield \^'ith a large black

blotch and chestnut-brown markings.

Head black, except the crown, which is rich dark brown, and the
following very well-defined markings, which are lemon-yellow :—

a

semicircle of small spots on the upper eyelid ; a streak from the

top of the snout to the temple, following the cantlius rostralis and
the supraorbital edge ; a broader streak, nearly joining the last,

starting from the superior-posterior corner of the eye and con-

tinued along the side of the neck ; below this is an interrupted

line of oblong spots commencing at the posterior border of the eye

and continued down the neck ; a broad streak commences ou the

loreal region and finishes at the angle of the mouth ; two vertical

streaks from the nostrils to the mouth, outside and parallel to

these streaks are two vertically oblong spots ; the edge of the

upper mandible is also yellow ; a very distinct V-shaped mark on
each side of the mandible ; from the angle of the mouth a yellow
streak descends to the lower surface of the head and there expands
into a large spot, and another streak runs back along the neck.

jVeck dark brown, with four narrow yellow lines along each side,

some very small yellow spots above, and numerous yeUow vermicu-
lations beneath. Limbs black or dark brown, witli lemon-yellow
markings. Tail dark brown, with longitudinal yellow lines con-
verging at the tip. Iris very narrow, yellow.

ISize. A female from Bangkok, adult, measured :

—

AVidth of head, 37 mm.
Carapace, length, in straight line 155 mm. ; following the curve

167 mm.
Carapace, width, in straight line 122 mm.; following the curve

153 mm.
Hob. Siam, Cambodia, Java.

7. Bellia ceassicollis Gray.

Emtis crassicoUif, Cantor, p. 3 ; Giinth. Kept. Brit. Ind. p. 28,

pi. iv.'^fig. E ; Stol. J. A. S. B. 1870, vol. xxxix, part ii. p. 227.

Bellia crassicoUis, Blgr. Cat. Chel. etc. p. 98 (skuU fig. p. 98,

shell fig. p. 99).

The Black Tortoise is common in small freshwater streams and
ponds in Penaug and Kedah ; it is one of the species kept by the

Chinese priests in the Ayer Etam Tortoise Temple. Apparently,
like some other freshwater tortoises, this species is very local, as

there is no specimen of it in the Perak Museum and I have not
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seen it from Singapore. The British Museum Catalogue mentions

one specimen from Siam (M. Mouhot), and I obtained one from

the neighbourhood of Bangkok. Cantor says it feeds upon frogs,

shell-fish, and animal offal. It can hiss when angiy.

Colour (in life). Carapace uniform intense black. Plastron

entirely black, or black with some yellow motthngs, or rich dark

brown with pale bands following the sutures of the shields, the

most conspicuous being the median one.

Head black, with conspicuous lemon-yellow spots, the principal

being above the eye (this spot is prolonged forwards on to the top

of the head), above the ear, and at the angle of the mouth, and an

irregular patch along each lower jaw to below the eye ; in some

adult specimens these spots disappear, the whole head being deep

black. Neck, hands, feet, limbs, and tail are deep black, the upper

parts of the limbs are, however, sometimes pale-coloured. Claws

horn-colour. Iris dark brown.

Size. The largest specimen I have measured I found in a pond

in the jungle ou low undulating hills near Jenan, Kedah.

Length of carapace, following curve in median line , . 200 mm.
Breadth „ ., „ 170 mm.
The smallest, caught in Kedah, June 1898, had the carapace

58 mm. in length.

Males and females do not seem to differ much in size.

Hah. Tenasserim, Siam, Malay Peninsula, Sumatra, and Borneo.

8. Cyclemys platynota Gray.

Emys platynota, Cantor, p. 3.

Notochelys julatynota, Giinth. Rept. Brit. Ind. p. 17.

Cydemys platynota, Blgr. Cat. Chel. etc. p. 130.

" Katong" of the Malays (02^?/^ Cantor).

Localities. The Flat-backed Freshwater Tortoise lives in ponds

and swampy jungles ; its occurrence seems rather strange. Cantor

obtained it from Penang (apparently only a single specimen), but

it has not been recorded from there since, and there was not one

in the Ayer Etam Tortoise Temple when I visited it in April 1898.

A. E. Wallace obtained it in Singapore, but apparently no more

were seen in the island (Mr. Eidley informs me that for seven

years he never met this species) till 1897, when one was caught in

the lake in the Singapore Botanical Gardens, and Dr. Hanitsch

got three from Selitah, Singapore.

Cantor says it inhabits the valleys of the ]\Ialay Peninsula, but

unfortunately does not give the actual localities ; however, we now

know of two places on the mainland where it occurs. First, in

the Perak Museum there are several specimens from_ the low-lying

country near Taiping; second, in September 1897 I found eighteen

individuals iu the streams among the foot-hills of Gunong Pulai,

Johore.

Identijication. In the P. Z. S. 1896, p. 859, 1 \\rote :
" I have not

made out to what species Cantor's Penang Tortoise belongs,"

referring to Giinther, R. B. I. p. 18, remarking that Cantor's Emys
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platynota " was certainly an incorrect determination, as is evident

from his description." However, on comparing Cantor's description

with living specimens of O. platynota (subsequently identified as

such by Mr. Boulenger), I have no doubt he refers to this species,

and the description appears good.

Varieties. There appear to be two fairly distinct varieties

occurring in the same localities, differing in the number of vertebral

shields (5 and 6 respectively), in the general shape of the carapace,

and in the colour of the head.

Habits. When alarmed the Flat-back hisses after the manner of

tortoises, and in common with some other species, but to a greater

extent, it has the very objectionable habit of voiding excrement time

after time when it is picked up or handled ,• however when, after

some weeks, it gets used to being handled it ceases to do so. In
captivity it spends all its time by preference in sh;dlow water ; it

feeds most voraciously on almost any vegetable, but prefers fruit,

of which it will get through a large quantity in a day. It is

curious to see with how much enei'gy two or three of these tor-

toises will tight over a piece of banana. Out of about fourteen

species of tortoises which I have kept as pets, these Flat-backs,

although the least ornamental to look at owing to their nearly

uniform muddy-brown colour, are the most active and intelligent

;

they quickly get tame and learn to run up to one and even follow

for some little way if rewarded by a piece of fruit, they will climb

out of boxes and baskets which other tortoises never find their way
out of, and I have seen two of them attack a big water-snake

(Acrochordus javanicus). The battered condition which their shells

sometimes are in may perhaps be accounted for by their enter-

prising nature. Cantor's experience of his platynota differs from
mine, as he says :

" It lived in my garden at Penang upwards of a

twelvemonth, apparently without food, and it was never observed

to enter a tank." But Dr. Hanitsch, who has a collection of live

tortoises at Singapore, has remarked the tameness and voracity of

this species \

Size. The largest specimen I have measured, a male from Johore,

is in length of carapace, following the curve, 280 mm.
Hab. Mergui, Malay Peninsula, Sumatra, and Borneo.

9. CxcLEMTS DHOE (Grray).

Cyclemys oldhamii, Giinth. Eept. Brit. Ind. p. 15, pi. v. fig. B.

Cyclemys dJior, Blgr. Cat. Chel. etc. p. 131.

The British Museum Catalogue mentions two specimens from

the Laos Mountains, collected by M. Mouhot. I can find no
direct evidence of its occurrence in the Malay Peninsula (vide

P. Z. S. 1896, p. 859).

Hab. Northern India, Burma, Siam, Cambodia, Malay Penin-

sula, Java, Borneo, and Mentawei Islands (Sipora).

^ A specimen of C. platynota in the Ghizeh Zoological Gardens repeatedly

climbs out of an enclosure where iave other species of tortoises are kept and
remain ; the side is of vertical " rabbit-wire" netting three feet high.—25.3.99.

Pfioo. ZooL. Soc.—1899, No. XL. 40
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10. Ctclemts mouhotii Gray.

Cyclemys mouhotii, Blgr. Cat. Chel. etc. p. 132.

The type specimens collected by M. Mouhot in the Laos Moun-
tains are in the British Museum.

Hob. Siam, Cochinchina, Cachar.

11. CrcLEiinrs amboinensis (Daud.).

Cistudo amhoinensis, Cantor, p. 5.

Cuora amhoinensis, Giinth. Eept. Brit. Ind. p. 12, pi. iv. figs.

A, B.

Cyclemys amhoinensis, Blgr. Cat. Chel. etc. p. 133 (skull fig.

p. 128 ; shell fig. p. 129).

" Baning " of the Malays, according to Cantor.
" Kura kura patah " of the Perak Malays, according to L. Wi'ay.

Localities. The Box-Tortoise is the chelonian most frequently

met with in the Straits Settlements, and seems genei-ally distri-

huted in the low country, living in ponds, streams, and paddy-fields.

I have seen specimens from Alor Star in Kedah, from Peuang,

from Taiping in Perak, from Malacca, and from Singapore. There

are a score or more living in the Ayer Etam Tortoise Temple. I

did not meet this species myself in Siam proper, but the British

Museum Catalogue mentions a specimen from Siam.

Hahits. When first caught they are very shy ; for some weeks

on being touched they will at once shut themselves up in their

shells, but they gradually get used to people being about tliem.

They feed fairly regularly on vegetables, jjreferring bananas, but

only eat small quantities at a time (a great contrast to the greedy

C. platijnota).

Size. An adult male from Kedah measured :

—

Length of carapace following curve 216 mm.
Breadth „ „ „ 214 „

Hah. Burma, Siam, Malay Peninsula, Borneo (T met this species

at Brunei), Celebes, Gilolo, Amboina, aud Philippines.

12. Geoemxda SPDfosA Gray.

Geomyda spinosa, Blgr. Cat. Chel. etc. p. 137 ; S. Plower, P. Z. S.

1896, p. 859.

Localities. The Spinous Tortoise is found in jungle-streams

apparently only in the hills, in Penang and Perak at elevations of

some thousand feet above the sea, but in Singapore it is found on
Buldt Timah at less than 500 feet. It is one of the mountain

forms which are thus found at a low elevation in Singapore, as if

Bukit Timah had once equalled the more northern granite hills in

height, and when it gradually sank by subsidence or denudation the

animals and plants on it had to accommodate themselves to this

lower level. I find that Cantor noticed this, having written in

1847 of Singapore:—"In the valleys occur vegetable and animal

forms which at Pinang have been observed at or near the summit
of the hills, but not in the plains. Thus, at Singapore occur Also-
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phila, Schizcea, Tacca crisiata, Gnetum, Nepenthes, Begonia, Evrymma,
aud others, which at Pinang appear to affect a much greater

elevation. Instances of reptiles in common to the plains of Singa-

pore and the hills of Pinang are :

—

Ptychozoon homalocephalum,

Gymnodactylus pidchellus, Lygosoma cJmlcides, Pllidion lineatum,

Typhlops niyro-alhus, Calamaria lumbricoidea, var., Leptophis

caudalineatus, Elaps intestinalis, E. niyromacidatus."

Dr. Hanitsch (Eep. Eaffles Libr. & Mus. 1897, p. 9) records

this species from UIu Legeh.

Habits. Lives day and night in the water and feeds on fruit and
vegetables.

Size. A fine specimen from Government Hill, Penang, with a

remarkably depressed carapace measures :—
Length of carapace following curve .... 198 mm.
Breadth „ „ „ . . . . 190 „

Rab. Tenasserim, Malay Peninsula, Sumatra, and Borneo (I met
this species at Sandakan and Brunei).

13. G-EOEMYDA GBANDis Gray.

Geoemyda grandis, Blgr. Cat. Chel. etc. p. 138.

Localities. This grand Tortoise was originally described from
specimens from Pacheboue (Siam) and Cambodia collected by
M. Mouhot ; since then it bas been recorded from Burma, and now
three States in the Malay Peninsula can be added.

1st, Penang. On visiting the Ayer Etam Tortoise Temple in

April 1898, we saw many of these fine tortoises there, said to have
been caught on the island.

2nd, Province Wellesley. In the same month Mr. Bowen,
Sheriff of Penang, when on a shooting expedition in the Province,
caught a tortoise which he kindly gave me, which proved to belong
to this species.

3rd, Kedah. In May and June 1898 I found it very numerous
in the neighbourhood of Alor Star, living in ponds, ditches, and
flooded paddy-fields.

I have not seen it wild near Bangkok, but a very large water-
tortoise which is kept in some old palace and temple tanks
(together with the species, apparently Callagur piicta, mentioned
above) probably is Geoemyda grandis, but these old individuals are
so covered with a thick slimy green vegetable growth that they
are difficult to identify.

The " sacred " tortoise I saw at Ayuthia, mentioned above, also

apparently belongs to this species, as does a carapace I picked up
in the bed of a dried-up pond at Pachim, on the Bangpakong
Eiver, in March 1897.

Dr. Hanitsch (Eep. Eaffles Libr. & Mus. 1897, p. 9) records
Geoemyda grandis from two localities in the Malay Peninsula ; the
specimens, which he kindly allowed me to examine when passing
through Singapore, are, however, in one case Bellia crassioollis, and
in the other Cydemys platynota.

Habits. Freshwater tortoises, but active when walking on
40*
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land, and large specimens are very powerful. "When touched or

picked up, they draw in their legs and hiss loudly ; when turned

on their backs, they sometimes utter a little plaintive cry. The
jaws of old individuals are of great strength and wonderfully

jagged at the edges, almost like a series of teeth. They are

vegetable-feeders.

Colour (in life). Skin of head and neck very dark brown, closely

vermiculated with dark yellow-ochre, except cutting-edge of lower

jaw, which is yellow. The bare skin from angle of mouth to

tympanum is white. Iris pale yellow ; space round iris Ught red,

•with dark brown radiating hues. Tongue flesh-coloured.

Size. Out of about twenty individuals from Kedah examined,

the largest male measured :

—

Length of carapace following curve 383 mm.
Breadth „ „ „ 329 „

The largest female measured :

—

Length of carapace following curve 320 mm.
Breadth „ ,, „ 278 „

However, a tortoise from Bangkok, which I believe belonged to

this species (which I had intended presenting to the Zoological

Society, but was unfortunately lost in the wreck of the P. & O.

8.S. ' China ' at Perim when on its way to London), was much
larger, and measured :

—

Length of carapace following curve 457 mm.
Breadth „ „ „ 387 „

In June 1898 young tortoises of this species appeared in

Kedah with the carapace only about 50 mm. long ; they are very

different in appearance from the adults.

Ilab. Burma, Siam, Cambodia, Malay Peninsula.

14. Testtjdo emts Schleg. & Miill.

Manowria emys Giinth. Bept. Brit. Ind. p. 10.

Testudo emys Blgr. Cat. Chel. etc. p. 158 (skull fig. p. 150).

" Baning " of the Perak Malays, according to L. Wray.
Localities. The upland Land-Tortoise does not seem to have

been met with in the Penaug Hills since Cantor's time, and there

were no specimens of it in the Ayer Etam Tortoise Temple when
I Aisited it. In the Larut Hills in Perak, however, it seems to

be not uncommon, and there are several specimens in the museum
at Taipiug. The onlv other locality in the Peninsula that it is

recorded from is the Bindings (P. Z. S. 1896, p. 860). The
British Museum Catalogue mentions a specimen from Siam.

Hah. Assam, Burma, Siam, Malay Peninsula, Sumatra, Borneo,

15. Testudo elongata Blyth.

Testudo elongata Blgr. Cat. Chel. etc. p. 173.

Localities. The Elongated Laud-Tortoise seems to be a hill-
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species, but I have never caught it wild myself. A specimen that

'was given me alive, at Bangkok, had unfortunately no history,

except that it came from somewhere " up country." At Hinlap,

in the Dong Phya Pai (Forest of the Lord of Fire), 700 feet above

the sea, I found a carapace near the village. In the King of

yiam's gardens, in Bangkok, there are several individuals, but I

could not ascertain where they came from originally. In the Ayer
Etam Tortoise Temple I was surprised to see two specimens of

T. elomjata, as it has not hitherto been recorded from the Peninsula.

The man in charge told me they were caught in the Penang Hills ;

and it is probably true, as one cannot well imagine why they

should be brought there from Burma, as Ayer Etam is situated in

the interior of Penang, almost surrounded by hills, some miles from
the coast. The British Museum Catalogue mentions specimens

from the Laos Mountains and Cambodia, collected by M. Mouhot,
and one specimen from Cochinchina.

Description. A Penang specimen had no nuchal shield.

Habits. Those of most land-tortoises, hisses when alarmed, eats

vegetable foods, and appears to prefer bananas to anything else.

Colour (in life). Carapace and plastron very pale yellowish

brown, each scale with an irregular black blotch. Head and neck

very pale green, almost white. Limbs pale greenish horn-colour.

Iris very dark brownish grey, almost blnck.

Size. A Siamese specimen, now in the Zoological Society's

Gardens, measured in May 1897 :

—

Length of carapace following curve 300 mm.
Breadth „ „ „ .... 248 „

The Hinlap specimen measured, length of carapace foUovring

curve 330 mm.
A Penang specimen measured :

—

Length of carapace following curve 350 mm.
Breadth „ „ „ 312 „

Hob. Bengal (Chaibassa), Burma, Siam, Cambodia, Cochinchina,

and Malay Peninsula.

Family Chelonid^.

The three species of Sea-Turtles are collectively called by the

Siamese :

—

" Tou," applied to any tortoise or turtle.

" Tou-ta-noo " or " tou-ta-nuk," 1 , , ,,

"Ta^noo-tou," |
any big turtle.

" Samett," local name for Sea-Turtles at Kofai, Gulf of Siam
;

and by the Malays " kiira," " penyu," or " pinyii."

In calm weather, in the Straits of Malacca and in the Gulf of

Siam, one not unfrequently, when on board a steamer, passes a

turtle swimming near the surface, sometimes showing only its

broad curved back or its long flippers, sometimes putting its head
right up out of the water.
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16. Chbione mtdas (L.).

Chelonia virr/atn, Cantor, p. 11 ; Giinth. Eept. Brit. Ind. p. 53.

CMone nydas, Blgr. Cat, Chel. etc. p. 180.

The Edible or Green Turtle occurs in the Straits of Malacca

and Gulf of Siam ; there are two specimens from the coast of

Perak in the Taiping Museum ; I got one in Singapore in Sept.

1898. In the Siamese Museum are the skulls and shells of two

individuals from Kofai, also a large stuffed specimen from the

same island, caught about 11th May, 1897; it was a female, and

contained a large number of eggs. It had one claw on each front

flipper (a specimen I saw on the coast of Ceylon, Sept. 1898, had

on each flipper one distinct claw and one rudimentary).

Turtles' eggs are esteemed a luxury by the Siamese, and it

seems the turtle-egg industry at Kofai is farmed out by Govern-

ment, and the farmers' people take good care no one else catches

the turtles when they come ashore to lay their eggs on the

island.

Size. The female from Kofai, Gulf of Siam, measured :

—

Length of carapace following curve 1108 mm.
Breadth „ „ „ 1016 „

Length of tail, from posterior side of vent to tip. 86 „

„ fore flipper about 673 „

„ hind flipper 419 „

Hab. Tropical and subtropical seas.

17. CHEIiOTfE IMBBICATA (L.).

Chelonia imbricata, Cantor, p. 13.

Caretta squamata, Giinth. Eept. Brit. Ind. p. 54.

Chelone imhricata, Blgr. Cat Chel. etc. p. 183 (skull fig. p. 181) ;

Blgr. Fauna Brit. Ind., Eept. p. 49 (young fig.).

The Hawksbill Turtle occurs in the Straits of Malacca and in

the Gulf of Siam. One from Singapore was recorded in the

P. Z. S. 1896, p. 680. The Siamese Museum contains three half-

grown specimens from Kosichang, and in August 1898 I obtained

an adult off the same island.

Hab. Tropical and subtropical seas.

18. Thalassochelts caeetta (L.).

Clidonia olivacea, Cantor, p. 13.

Caouana olivacea, Giinth. Eept. Brit. Ind. p. 52.

TJialassoehelys caretta, Blgr. Cat. Chel. etc. p. 184.

The Loggerhead Turtle occurs in the Straits of Malacca and in

the Gulf of Siam, but is apparently less common than either of

the preceding species. There is a specimen from Penang in the

Taiping Museum ; one from Singapore was recorded in the P. Z. S.

1896, p. 860. The Siamese Museum contains a skull from. Kofai;

also a carapace, 698 mm. in length, from the same island, possibly

belongs to this species.

Eah. Tropical and subtropical seaa.
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Superfamily Teionxohoidba.

Family TBioNTCHiDiE.

The Soft Turtles are known to the Siamese as " Ta-parp-naam "

and " ki'ow."

Some of the Indian inhabitants of Penang call them " Cawchur."
(In Benares, N.W.P., they were called " Cawchoo.")

In the Taiping Museum there are several specimens of more
than one species from the rivers and marshes of Perak. A large

Trionyx was caught recently in a ditch by the side of one of the

principal roads in Singapore, right in the town ; they are also

from time to time trapped in the ornamental water in the Botanical

Gardens there. Mr. Kidley, Director of the Grardens, tells me
they are unwelcome visitors ; not only do they steal the food put
out for the water-fowl, but they have killed two flamingoes which
had been imported from Egypt. In the lake (Singapore) I have
myself watched in the middle of the day two large Trionyx
swimming and creeping slowly about in the swallow order, raising

their heads to the surface at frequent intervals ; but as a rule

these turtles are very seldom seen, even in waters where there

can be no doubt they abound.

19. Teionxx subplanus Geoffr. (Plate XXXVI.)
Trionyx subplanus, Glinth. Rept. Brit. lud. p. 49.

Trionyx guntlieri, Giinth. Rept. Brit. Ind. p. 49, pi. iv. fig. 4.

Trionyx subplanus, Blgr. Cat. Chel. etc. p. 246 (skull fig,

p. 247).

Trionyx subplanus is recorded from Penang and Singapore

(P. Z. S. 1896, p. 860). In November 1896 I obtained one spe-

cimen in Penang ; like other turtles of this genus, it tried fiercely

to bite when handled.

Colour (in life). The upper surfaces are pale yellowish olive,

mottled all over with dark olive-brown. These markings are

darker down the centre of the back, thus forming an irregular

black vertebral line. There are also three pairs of indistinct eye-

like markings, the anterior pair being situated almost at the front

edge of the dorsal leather-shield. The remaining four eyes form
a parallelogram on the centre of the back, but the posterior pair

are slightly nearer together than the median pair. There is a

narrow light yellow edge to the posterior half of the dorsal leather-

shield. The under surfaces are very pale lemon-yellow. About
the head there are shades of red on the yellow ground-colour.

There are five dark lines on the head ; the outermost spring from
the posterior border of the eyes, and are continued backwards and
downwards on to the sides of the neck ; in the centre of the fore-

head, level with the anterior border of the eyes, a dark line

commences and runs back and bifurcates, thus forming a Y-shaped
mark between and behind the eyes ; at the extremities of the
branches of the Y the two lines converge together again for a
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short distancp, and then trend outwards again and are continued
tark on to the neck, gradually getting thinner and fainter ; the
fit'th dark line is median, commt^nciug in the fork of the Y, but
without joining it, and running back on to the neck, gradually-

getting fainter and disappearing considerably in front of where
the inner pair of dark lines cease. Iris pale gold.

Size. This Penang specimen measured, after death :

—

Length of dorsal leather-shield 190 mm.
Breadth „ „ 145 „
Length from snout to tip of tail 340 „

When it was alive the dorsal leather-shield had been about
202 mm. long.

Hab. Mergui, Malay Peninsula, Sumatra, Java, and Borneo.

20. Teiohyx hueum: Gray.

Gymnojjiis gangeticus, Cantor, p. 8.

Trionyx gangeticus, Giinth. Sept. Brit. Ind. p. 47.
Trionyx Jmrum, Blgr. Cat. Chel. etc. p. 249 ; Blgr. Fauna Brit.

Ind., Eept. p. 13 (young fig.).

This species does not seem to have been met with in the Straits

Settlements since Cantor's time, who says " it is of fierce habits,

desperately defending itself by biting, emitting when excited a
low, hoarse, cackling sound."

Ifab. Ganges and Malav Peninsula.
N.B.--I)r. Hanitsch (Eep. Baffles Libr. & Museum, 1897, p. 9)

records Trionyx hurmn from Ulu Legeh. I saw the specimen, but
could not identify it myself.

21. Tkionyx PHArEii Theob.

Trionyx pliayrii, Blgr. Cat. Chel. etc. p. 251 (skull fig. p. 252).

Phayre's Soft Turtle was recorded from Penang (Anderson,
J. A. S. B. 1871, p. 30), and in September 1897 I obtained one
specimen in a stream among the foot-hills of Gunong Pulai, Johore.

Hah. Burma, Malay Peninsula, Java, Borneo.

22. Teiontx caetilagineus (Boddaert).

Gymnopus cartilaginea. Cantor, p. 9.

Trionyx ornatus, Giinth. Eept. Brit. Ind. p. 48, pi. iv. fig. B.
Trionyx cartilagineus, Blgr. Cat. Chel. etc. p. 253 (skull fig.).

Localities. This is apparently the most numerous species of Soft
Tortoise, both in the Malay Peninsula and Siam, living in rivers

and ponds. The British Museum Catalogue mentions specimens
from Penang (Cantor), and from Siam and Cambodia (Mouhot).
The only specimens I obtained were from Bangkok.

Habits. This Trionyx is very fierce and bad-tempered ; one that
I kept for seven and a half months, and tried to tame, remained
just as intractable as when first caught, biting at anything that
approached it. They can bite hard, too, and it is very difficult to
get them to let go of anything they have seized, unless they
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happen to take a piece right out. Ths sudden way in which they

shoot out and then retract their long necks, and their great

strength, make them formidable animals. I have seen one of

mine seize a stick pointed at it by a visitor and instantly break it

in two, and one that I once had occasion to take for a drive in a

carriage occupied itself in worrying a cushion and did not a little

damage. Like Damonia subtrijuja, they are fond of eating blue

mussels ; this was the only food I ever saw mine eating, though

they were supplied with fish, frogs, and crustaceans (dead and
alive), as well as with vegetables, though the Triowix which
Mr. Ridley keeps in Singapore eat rice. These turtles are eaten

by the Chinese and by some classes of Siamese. The eggs are

hard-shelled, white, and spherical. The young turtles are to be
found during the latter half of July and in August ; they try to

bite lustily.

Colour (in life). Above olive-brown, beneath white, head and
neck with numerous distinct small yellow spots.

Size. An adult female from Bangkok measured :

—

Length of dorsal leather-shield 268 mm.
Breadth „ „ 230 „
Length of head and neck 205 „

Hah. Burma, Siam, Cambodia, Malay Peninsula, Sumatra, Java,

Borneo.

23. Pelochelxs cantoeis Gray.

Gymnopus indicus, Cantor, p. 10.

Chitra indica, Giinth. Eept. Brit. Ind. p. 50, pi. vi. fig. C.

Pelochelys cantoris, Blgr. Cat. Chel. etc. p. 253 (skull fig.).

Cantor's Soft Turtle was described from a Penang specimen.

Cantor writes of this species :

—

"-^ Hah. Pinang, Malayan Peninsula
(estuaries, sea-coast), rivers in Lidia, Philippine Islands. At
Pinang this species is frequently taken in the fishing-stakes. The
Chinese inhabitants greatly relish this, as well as the preceding

species of Gymnopus (i. e. Trionyx), as articles of food. Individuals

weighing 2-iO lbs. occur in the Ganges, and others of gigantic

dimensions are not uncommon at Pinang. It is very powerful,

and of ferocious habits."

I obtained a specimen from the Kedah river ; the dry and
somewhat shrivelled dorsal shield measured 641 mm. in length

and 552 in breadth. But Cantor measured a much larger indi-

vidual, whose " shell " was 940 mm. in length. This Kedah
specimen is apparently the first record of this species in Siamese
territory, and it probably also occiu's in Siam proper, as a half-

grown specimen in the Siamese Museum, caught in the river

Menam, appears to belong to this species, and also a little Soft

Turtle, caught on the 29th March, 1897, in the Bangpakong
river, a little below Kabin, may be ; Mr. Boulenger writes of this

individual :
—" I doubt the Trionyx being Pelochelys cantoris, but

the affinities of so young a specimen cannot be well understood."
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The colours, in life, of this Bangpakoug turtle were : above

dark olive-green, with pale olive-green markings, and a broad pale

yellow margin to dorsal leather-shield (except in front) ; under-

neath it was pale yellow and buff immaculate. Five pale longi-

tudinal lines on the neck. Iris golden.

Hah. Ganges, Burma, China, Siam, Malay Peninsula, Borneo,

Philippines.

Order EMYDOSAURIA.

Family Cbocodilid^.

Siamese. "Takhay."
Malay. " Buaya."

H. J. KelsaU (J. S. B. E. A. S. no. 26, 1894, p. 8) says that

Crocodiles are said to occur in the Kahang river, in the interior

of Johore, and are called " bagin " by the Jakuns, both on ordinary

occasions (p. 55) and when using the Camphor^ language (p. 47).

The Malays tell me there are two sorts of Crocodile in the

Kedah river—the usual one (C. j^orosus), which grows to a great

length, and is of comparatively slender build, and a rarer one,

which does not usually grow long, but is very bulky ; one of this

sort was killed near Alor Star on the 24th May, 1898, which

was about 4-26 metres (14 feet) long ; I arrived at the place next

day, but was, unfortunately, too late to see the body ; possibly

this may be Crocodilus jiolustris.

24. ToMiSTOMA sCHLEGELi (S. Miiller).

Tomistoma scUegelii, Blgr. Cat. Chel. etc. p. 276 ; Blgr. P. Z. S.

1896, p. 628.

" Buaya jinjulong " of the Selangor Malays according to A. L.

Butler, and of the Perak Malays according to L. Wray.
The Malay Gharial is now known to occur in the States of

Perak and Selangor, on the west coast, and of Pahang, on the east

coast of the Peninsula; it is apparently unknown in Kedah.
Besides the specimens in the British and Taiping Museums, from
the Perak river, I saw, in Deceuiber 1896, tw o skins from the

same river belonging to Captain H. C. Metcalfe, 58th B-egt.

In the Kuala Lumpor Museum there is a specimen from Kuala
Selangor, 1895, given by the late Captain H. C. Svers. In August
1897 I saw a large skull, said to be from the Pahang river, be-

longing to Mr. J. H, Lindsay ; the gharial is said to have seized

a dog swimming in the river, and to have been subsequently killed

by the dog's master some miles up-stream from Pekan.

Size. I'he Pulo Tiga specimen sent by JNIr. Wray to the British

Museum measured 2-64 metres (8 feet 9 inches). The British

' The Jakuns, while on the search for eaniphor (J)ryohalan<yps aromatica,

Gaertn.), taboo their ordinary language, and use a special one; not only the

men searching in the jungle, but also their families lel't in the villages conform
to ihis ancient superstition.
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Museum Catalogue says of this species : it " reaches a length of

4"5 metres " (14 feet 9 inches).

Hah. Malay Peninsula, Sumatra, and Borneo

25. Ceocodixtis siaiiensis Schmidt.

Crocodilv.s siamensis, Giinth. Eept. Brit. Ind. p. 61, pi. viii.

fig. B ; Blgr. Cat. Chel. etc. p. 282.

But little seems to be known of this species, first described

from a skull sent by French missionaries from Siam to the Paris

Museum, about, or before, the year 1801.

The only specimen in the British Museum was procured in

Cambodia by M. Mouhot ; it is 1'38 metres long. It is not re-

presented in the Siamese Museum so far.

Hab. Siam, Cambodia, Java.

26. Ceocodllus poeosus Schn.

Crocodilus porosus, Cantor, p. 16 ; Griinth. Eept. Brit. Ind.

p. 62 ; Blgr. Cat. Chel. etc. p. 284 ; S. Flower, P. Z. S. 1896,

p. 862.

Crocodilus pondkerianus, Giinth. Eept. Brit. Ind. p. 62, pi. vii.

Localities. This crocodile is exceedinglj' numerous in every

suitable locality in Malaya, and is also found in the tidal rivers of

Siam. Malay fishermen tell me that formerly crocodiles were to

be seen along the coast of Penang, but now they thought they

were only to be found on the coast of Province Wellesley, on
the mainland ; these men, that I happen to know, however live

and work on the east and north coasts ; and Mr. Wilkinson, Straits

Settlements Civil SerWce, tells me some crocodiles still remain in

the swamps on the west or seaward side of the isLind.

Every year many people lose their lives in the Peninsula by
being seized and carried off by crocodiles, and many extraordinary

stories are told of them.

In Kedah, in May and June 1898, I found this species as

numerous as I had previously in April 1895. In the Pr3'e and
other rivers of the Province Wellesley there are still many
crocodiles ; I have seen specimens in Mr. A. G. B. Van Som-
meren's collection at " Strawberry," Penang Hill, and in the

possession of Mr. A. H. B. Dennys. In Perak it is also numerous,
as testified by specimens m the Taiping Museum. Col. Frowd
Walker, C.M.G., has a specimen caught in the lake of the Taiping

public park ; and Captain Duff, of the s.s. ' Thaipeng,' which runs

between Georgetown, Penang, and Port Weld, Perak, tells me he
frequently sees them in the estuaries of Larut. lu the museum
at Kuala Lumpor there are many specimens killed in Selangor.

In the quieter parts of Singapore Island crocodiles can always

be found, and at times they even wander into the busiest parts.

I hear, on good authority, that one was shot in the spring of 1898
from the Tanjong Pagar wharf, where aU the big steamers from
Europe, India, and China lie, and day and night there is a constant
bustle of men, mails, cargo, and coal.
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This species is also fcund on the coast of Johore, and there is a

skull from Pahaug, on the east side of the Peninsula, in the
Taipiijg Museum. The Siamese Museum contains specimens from
the Tacheen ri\er and from Avuthia, and I have met them myself

on the Bangpakoug ri\er, hetween Pachim and Patriew. In
Bangkok crocodiles are kept in a tank in the Koyal Gardens, and
in at least one of the temples.

Nowadays i~ is not seen wild in the immediate neighboiu'hood

of Bangkok, but in 1778, in Dr. Zoeuig's journal (.J. S.B. E. A. S.

no. 26, 189-4), we read :
—" Xovember 8th : The Crocodiles swam

in front of our boat; they often made a dreadful noise, but the

people said we had nothing to fear from them here, they are only

dangerous further inland . . . Xov. 27th : The people offered the

flesh of a big crocodile for sale . . . the tail was best, and had
no smell at all. The King of Siam pays for every crocodile . . .

in order to extirpate these animals. Therefore the crocodiles are

afraid of any boat here, but higher up the country they attack

people and eat them ;

" and such other entries.

Size. The length to which these crocodiles attain is often a

matter of discussion, and it is diificult to estimate when they are

seen in the water. One from Ayuthin, Siam, I measured was
3-04 metres (10 feet). One shot by Mr. Owen at S-rangoon,
Singapore, measures as it is now, in the Baffles Museum, 4*7

metres (15 feet 6 inches) ; but Mr. Owen tells me it was 16 feet

in total length in the flesh.

The largest I have seen in Kedah, lying dead on the river-bank,

was about 3*67 metres (12 feet).

Col. Frowd Walker, C.M.Gr., has in his house at Taiping the

skull of a crocodile from Perak which measures in total length

about 812 mm. (2 feet 8 inches) ; he tells me the animal was
5-48 metres (18 feet) long, and a noted man-eater, knocking people

off the bathing-stages by the river's side.

Mr. J. P. Rodger tells me that about the year 1886 the G-overn-

ment reward was paid for a crocodile killed at Kuala Selangor
5"64 metres (18 feet 6 inches) long. In the Taiping Museum
there is a strip of skin, from the snout to the end of the tail, of

a crocodile killed at Matang, Perak, presented to the museum by
INlr. E. Wagner, and which, Mr. L. AVray informed me, measured
7*51 metres (24 feet 8 inches).

The British Museum Catalogue says " the largest specimen in

the collection measures 5"2o metres ;
" and in reference to a skull

from Bawisaul, Bengal, says, in a footnote :
" Stated by the donor

to have pertained to a specimen 33 feet long, and measiu-iug 13 feet

8 inches roimd the body."

Dimensions of skuUs :

—

1st. From Tacheen river, Siam, now in Siamese Museum.

Total length (without lower 1 , , nAi /n d. ti i
• \

f \
about 901 mm. (2 ft. Jl^ in.).

Breadth in front of orbits 1, j. aa i /i£ici-\,,.,,. X > about 444mm. (1 ft. oA m.).
(tollovv nig curve) ....

J
* '
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2nd. Locality unknown, now in EaEBes Museum, Singapore.

Total length (with lower! , , ^^-^r ^oc^. m- \

hwn f
^"01-1*' 977 mm. (3 ft. 2| in.).

jaw?),

Breadth in front of orbits! , ^.oo /ix-^m- \

(following curve) . . . . |
^^out 438 mm. (1 ft. 5^ m.).

3rd. From Pahang, now in Taiping Museum, presented by-

Mr. G. r. W. Curtis.

Total length (including !,^^^^ 9^^ ^^_ ^2 ft. lU in.),
lower jaw)

J

^ ^ '

Breadth in front of orbits! , , ^r,^ /i f*. qi • \
.p ,, . , \ about 387 mm. (1 it. 3t m.).
(loJlowing curve) • . • .

J
•* /

This specimen is labelled (7. palustris, but I should call it

C. porosus.

Colour (in life). Dark olive-brown (sometimes nearly black)

and bright lemon-yellow. Iris yellow.

Egg. An egg, supposed to belong to this species, from Johore,

given me by Dr. "Wilson, measures on its louger axis 80 mm.
Hah. India, Ceylon, Burma, South China, Siam, Malay Penin-

sula, Java, Borneo, Celebes, Philippines, New Guinea, North
Australia, Solomon and Piji Islands.

27. Ceocodilus palttstkis Lesson.

Crocodilus vulgarus, Cantor, p. 15.

Crocodilus palustris, Giinth. Eept. Brit. Ind. p. 61, pi. vii.

fig. A ; Blgr. Cat. Chel. etc. p. 285 ; Blgr. Fauna Brit. Ind., Eept.

p. 5 (skull fig. p. 2).

The Marsh-Crocodile or Mugger is recorded from the Malay
Peninsula on the authority of Cantor, and because of a young
specimen from Singapore in the British Museum.

In the Taiping Museum are two skulls which Mr. L. Wray
refers to this species, one from Pahang, given by Mr. G. P. "W".

Curtis (mentioned above), and a rather smaller one from Sapetang,
given by Mr. A. T. Dew; but after examining them and comparing
them with skulls which Mr. Wray acknowledges to be C. porosus,

I can see no reason why they should not also be C. porosus.

Cantor's account of this species is very interesting, but it is an
open question whether he has confused it with C. porosus or not.

He writes :
—

" It inhabits not only rivers and estuaries, but also the
sea-coasts (Malayan Peninsula and Islands), and may in calm
weather be seen floating at a distance of two to three miles from
the shore. Although numerous at Pinang and the opposite coast,

it appears to be less so than Crocodilus hip>orcatns [i. e. porosus].

Fishermen while working the nets are not seldom attacked by
crocodiles, and would, but for their presence of mind, oftener
than they do, forfeit their lives. When seized they force their

fingers into the eyes of the crocodile, which immediately lets go
its victim, who is further rescued by his comrades. From 1842
to 1845 amputations from accidents of this description were
unfortunately of no rare occurrence in the General Hospital at
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Pinang. Individuals 15 ft. in length are not uncommon ; some
attaining to 20 It. nnd upwards are reported to occur. In rivers

a single one will often appropriate to himself a limited district,

which, if it happeus to be in the vicinity of a village, will soon be
perceived in the loss of the grazing cattle. Instances of Malays,
who, to avenge the loss of a relative, have watched the crocodile,

and by diving from below plunged a kris into its heart, are on
record. The eggs are white, the shell bard, of a cylindrical form,

upwards of 3 in. in length, and about 1| in. in diameter."

Hah. The British Museum Catalogue gives India, Ceylon,

Burma, Malay Peninsula and Archipelago.

Order SaUAMATA.

Suborder LACEETILIA.

Pamily GsCKONiDiE.

28. Gtmnodactxlus maemoeattts (Kuhl).

Gymnodactylus marmoratus, BIgr. Cat. Liz. i. p. 44.

Of this species, which has not previously been recorded from
the Malay Peninsula, I obtained one specimen on Penang Hill, at

an elevation of 2000 feet, on 31st March 1898. Mr. Butler has
since sent a specimen from Perak to the British Museum.

Colour (in lite). Above warm yellowish brown with very rich

dark bi-own markings, tail banded alternately light and dark. The
small tubercles along sides of body show as white spots.

Beneath purplish butf, tail yellowish mottled with dark brown.
Iris a narrow red ring, remainder yellow, closely vermiculated with
dark brown.

Size. Snout to vent 64 mm. ; tail (end broken) 50 mm.
Hab. Malay Peninsula, Java, Sumatra, Borneo.

29. Gymnodactylus pulchellus (Gray).

OymnodactylrAs pulcheUns, Cantor, p. 25; Blgr. Cat. Liz. i. p. 46
;

S. Flower, P. Z. S. 1896, p. 863.

Localities. Penang Hills, 2000 to 2400 feet. Larut Hills, Perak,

3400 to 4400 feet. Singapore {vide British Museum Catalogue).

Habits. Nocturnal, usually living on rocks, sometimes entering
houses. They bite fiercely when handled, and can give a sharp
pinch.

Colour (in life). Upper surfaces light yellowish brown, with
five dark rich brown bands, bordered with white, sulphur- or chrome-
yellow. Upper surface of limbs uniform light yellowish brown
like the back. Tail light brown (in young specimens nearly white),

with sharply defined very dark brown rings ; these may be as many
as nine in number, and are about twice the width of the pale

interspaces ; the tip of the tail may be either white or dark brown.
Under surfaces bluish buff. Iris golden brown.

Size. The largest I have measured were from Penang Hill.
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cJ . Total length 259 mm. (snout to A^ent 115; tail 144); this

specimen had about 36 femoral and praeanal pores in all.

2 . Snout to vent 100 mm. ; tail reproduced.

Hah. Malay Peninsula ; said to occur also in Bengal, and found

in Tenasserim by Signer Fea.

30. GoNATODES KEisuALLi (Gray).

Gonatoclen Jcendallii, Blgr. Cat. Liz. i. p. 63.

Gonatodes hendalU, S. Flower, P. Z. S. 1896, p. 863.

Kendall's Gecko is known from the Larut Hills in Perak, 4200
to 4600 feet (Mr. L. Wray), and I have obtained it in the same
hills at 3400 feet. It is also found on Bukit Timah, Singapore,

at under 500 feet elevation (Mr. H. N. Eidley).

Colour (in life). Above yellow, extensively marked with reddish

brown, and with certain dark brown markings ; tail alternately

banded yellow and reddish brown. Below purplish grey, except

tail, which is as above, but less distinct. Iris orange.

Hah. Malay Peninsula and Borneo.

31. Gonatodes aitinis (Stol.).

Cyrtodactylus affinis, Stol. Journ. As. Soc. Beng. xxxix. 1870,

p. 167, pi. X. fig. 1.

Qijmnod.actylus affinis, Blgr. Cat. Liz. i. p. 42; S. Plower, P. Z. S.

1896, p. 862.

Gonatodes penangensis, S. Flower, P. Z. S. 1896, p. 863, pi. xliv.

fig. 1.

Gonatodes affinis, S. Flower, P. Z. S. 1898, p. 455.

This Gecko inhabits the caves among the granite rocks on
Penang Hill, 2200 to 2400 feet above the sea. I also obtained a

specimen in the Batu Caves, Selangor ; it was a male and had
eight praeanal pores ; it resembled the Penang specimens in

colouring ; the yellow bands across the upper surface were very
bright and distinct, giving the Lizard a striking appearance.

Hah. Malay Peninsula.

32. ^LTJEOSCALABOTES EELINUS (Gthr.).

Peniadactylus felinus, Giinth. Eept. Brit. Ind. p. 117, pi. xii.

fig. 8.

j^lurosaurus felinus, Blgr. Cat. Liz. i, p. 73.

JEluroscalahotes felinus, Blgr. op. cit. iii. p. 482.

This species, first described from a Singapore specimen, does not
seem to have been again caught in the Straits Settlements.

In the Taiping Museum, in May 1898, I saw, but did not have
time to examine, some interesting Geckoes which may perhaps
belong to this or some allied species.

Hub. Malay Peninsula and Borneo.

33. Phtllodactxius siamensis Blgr.

Phyllodactylus siamensis, Blgr. P. Z. S. 1898, p. 918, pi. Iv. fig. 1.

Localities, The first two specimens of this little Gecko were
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from M. Pran and Hinlap : subsequently, in Nov. 1897, I caught
two more under stoues in the jungle near Hinlap (Dong Phya Pai),

elevation about 700 feet.

Colour (in life). Above brown, spotted very strongly with black.

Below grey, mottled with purple. Underneath of head brown.
Labials marked with dark purplish brown and pale yellowish
brown.

Size. Total length 86 mm. (snout to vent 42 ; tail 44).

Hab. Siam.

The three species of small House-Geckoes, Hemidactylusfrenatus,
Heniklactylus plafyurus, and Geliyra mutilata, resemble each other
in habits, and are collectively called, both by Europeans and natives,

by onomatopoetic names :

—

Siamese : " ching-chok."

Malay :
" chichak " (pronounced " chee-chah ").

34. Hemidactyltjs frenatus (Schleg.).

Beniidactylus frenatus. Cantor, p. 23 ; Stol. J. A. S. B. 1870,

p. 104; Blgr. Cat. Liz. i. p. 120; S. Flower, P. Z. S. 1896,

p. 865.

Localities. This seems the commonest House-Gecko throughout
the Malay Peninsula and Siam ; I have obtained it in the fol-

lowing places :—Penang, from sea-level up to 2260 feet elevation
;

Pulo Tikus (Eat Island) near Penang ; Perak, from Matang (sea-

level), Taiping, Kuala Kangsa, Ipoh and Batu Gajah ; Selangor,

from Kuala Lumpor ; Johore, from Johore Bahru and from Dum-
druan Estate, Gunong Pulai ; Kedah, from Alor Star; Siam, from
Bangkok, Ayuthia, Pakpreo, Pachim, Tahkamen, Bortong Kabin,
and Chantaboon. I have not seen this species in Singapore, but
Cantor records it from there, and there can be no reason why it

should not be as numerous there as elsewhere. This Gecko was
numerous on a boat in which we travelled for some weeks on the
Bangpakong river, and I have also caught it at sea on board a

steamer plying between Hongkong, Bangkok, Singapore, and
West Australia, which helps to show how the species may have
got its present wide distribution.

Habits. It frequents houses, gardens, and the open country
(where it hides under stones during the daytime), but indoors it

is by no means strictly nocturnal. If kept in confinement, it will

eat mealworms readily.

Colour. The adult seems to have considerable power in changing
its colour ; usually it is buff or ashy brown, but I have seen
individuals very dark brown, almost black. The markings also

come and go, but a darkish-brown line on the side of the head,

passing through the eye, is usually constant and edged with yellow
above. The young (like those of Gehyra mutilata) are very prettily

marked : the upper surface is brown with darker and lighter

spots, a darker lateral line, tail ringed alternately dark brown
and yellow ; lower surface immaculate buff, except the tail, which
mav be coral-red.
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Size. The largest specimens I have measured were :

—

cJ . From Borneo, total lergth 132 mm. (siit. to vnt. 64 ; tail 68).

2 . From Perak, total length 109 mm. (snt. to vnt. 55 ; tail 54).

The width of the head in this specimen was 11 mm., and in a J of

about the same size 12'5 mm.
Bab. Southern India, Ceylon (I found this species very numerous

in houses at Colombo), Andamans, Burma, Siam, Cambodia, China,

Hainan, Formosa, Malay Peninsula, Isias, Java, Borneo (I found
it at Kudat and Brunei), Philippines, Celebes, Lombok, Sumba,
Savu, Ombaai, Ke Islands, North Australia, Amirantes, Mauritius,

St. Helena, and Somaliland.

35. Hemidactxlus beookii Gray.

Hemidactylus maculatus, part., Giinth. Eept. Brit. Ind. p. 107.

Hemidactylus gleadovii, Blgr. Cat. Liz. i. p. 129 ; Blgr. Fauna
Brit. Ind., Eept. p. 86 (figured) ; S. Flower, P. Z. S. 1896,

p. 865.

Hemidactylus broohii, Blgr. Cat. Liz. i. p. 128 ; Blgr. A. M. N. H.
1898, i. p. 123.

Hah. India, Ceylon, Burma, South China, Malay Peninsula,
Borneo, Ombaai, and Tropical Africa.

36. Hemidactylus depeessus Gray.

Hemidactylus dejrressus, Blgr. Cat. Liz. i. p. 134.

Hab. Ceylon, Malay Peninsula.

37. Hemidactxlus leschenaulti D. & B.

Hemidactylus leschenaidtii, Blgr. Cat. Liz. i. p. 136.

Hab. India, Ceylon, Malay Peninsula.

38. Hemidactxlus coct^i D. & B.

Hemidactylus coctcei, Cantor, p. 23 ; Blgr. Cat. Liz. i. p. 137.

Hab. India, Malay Peninsula.

These four species, broolcii, depressus, leschenaulti, and coctcei,

must be either very rare or local in the Straits Settlements ; 1
have nothing to add to what is recorded of them in the P. Z. S.

1896, p. 865.

39. Hemidactxlus platxueus (Schneid.).

Nycteridium schneideri, Giinth. Eept. Brit. Ind. p. 111.

Hemidactylus jplatyurus, Blgr. Cat. Liz. i. p. 143.

The Parachute House-Gecko vias recorded from Penang by both
Cantor and Stoliczka ; it is apparently rare there now, as I have
only met a single individual, in Georgetown, November 1896. In
Singapore, however, it is very numerous in many houses, though
curiously it does not seem to have been hitherto recorded from
there. So far I have never seen it on the mainland of the Peninsula.
In Siam we found it common in houses and gardens (and river-

boats) in Bangkok, Ayuthia, Tahkamen, Paknam Kabin, Bortong
P»oc. ZooL. Soc—1899, No. XLI. 41
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Kabin, and Chantaboon ; and also received a specimen from
Kosichang.

Colour (in life). As mentioned by Cantor, the young and adult

are similarly marked and coloured, thus differing from the other

common house species, i. e. B. frenatus and Oehyra nnitilata.

This species also seeuis to have but little power of changing its

colour and so (irrespective of its parachute) can be easily identified

when seen. Above grey, more or less mottled or speckled with

yellowish brown, with quadrangular dark spots in pairs along the

back, each pair being situated on a reddish-brown transverse band
;

tail with similar dark cross-bands. A dark line on each side of

the head passing through the eye. Beneath bright lemon-yellow,

pale yellow, or dirty white ; tad sometimes is coral-red.

Size. The largest specimens I have measured were from
Singapore:

—

S • Total length 127 mm. (snt. to vnt. 61 ; tail 66).

2 . Total length 110 mm. (snt. to vnt. 55 ; tail 55).

Hah. India, Ceylon, Burma, Siam, Cambodia, South China,

Malay Peninsula, Java, Borneo \ Celebes, Savu, and Philippines.

40. MiMETOzooN CRASPEDOTUS (Mocquard).

Hemidacti/lus craspedotus, Mocq. Le Natur. 1890, p. 144.

Mimetozoon foiverl, Blgr. P. Z. S. 1896, p. 767, pi. xxxvi. •

S. Plower, P. Z. S. 1896, p. 866.

Mimetozoon craspedotus, Blgr. P. Z. S. 1898, p. 914.

Hab. Malay Peninsula, Borneo.

41. GrEHYRA MTJTILATA (Wiegm.).

Hemidactyhis peronii, Cantor, p. 22.

Peripia peronii, Stol. J. A. S. B. 1870, p. 163.

OeJiyra mutilata, Blgr. Cat. Liz. i. p. 148 ; S. Plower, P. Z. S.

1896, p. 866.

Localities. This House-Grecko is very common in Penang from
sea-level to 2500 feet, and is the commonest species in Singapore.

On the Peninsula, however, it does not seem so widely distributed

as Hemidaetylus frenatus ; I have only seen it at Alor Star in

Kedah, and at Matang (sea-level), Taiping, and Maxwell's Hill

(3400 feet) in Perak. I have also found it in on the little island

of Pulo Tikus, near Penang. Possibly it has but recently extended

to Siam ; for though it does not seem to have been previously

recorded from there, I found it numerous in houses in Bangkok
and Chantaboon, but in both places less so than either H. frenatus,
H. platyurus, or GecJco verticillatus, and I never saw it up country,

where these three other species were common.
Colour (in life). Adult : usually buff or grey, sometimes nearly

white, generally immaculate, but sometimes on the upper surfaces

dotted or variegated with darker. Young : upper surfaces yellowish

brown (but varies from light yellow to rich purplish brown at

different times in the same individual), profusely and distinctlr

' I obtained this species in Brunei.
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marked with larger dark brown or black spots and smaller pale

yellow spots ; the latter are edged with a narrow dark brown ring

and may form four fairly regular longitudinal lines, two of larger

yellow spots along the back and one of smaller spots along each

side. A dark line on either side, commencing at the snout, passing

through the eye, and continuing to the inset of the hind leg ; on
either side of the head above this dark line is a very distinct line

of pale (or bright) yellow spots. The superior margin of the

orbit is bordered with minute pale yellow spots. The lips are

spotted alternately pale (or bright) yellow and dark brown. Lower
surfaces immaculate, varying in colour from pale buff to grey or

purphsh brown. Sometimes the colour of the upper and lower

surfaces do not merge into each other, but join in a well-defined

line along the sides of the neck, body, and limbs. Tail ringed with

broad dark brown bands, separated by narrow pale yellow inter-

spaces. Iris golden.

Size. Males and females attain the same length, 120 mm. Snout

to vent 60 mm. Length of tail 60 mm. Width of head 12 mm.
The very depressed tail may measure at its broadest part a quarter

of its length.

Hub. Ceylon, Burma, Siam, Malay Peninsula, Sumatra, Borneo
(where I met it at Brunei), Celebes, Sumba, Ombaai, Philippines,

Timor Laut, IN'ew Guinea, Mascarene Islands, Seychelles, and
Western Mexico.

42. Lepidodactylus ceylonensis Blgr.

Lepidodactylus ceylonensis, Blgr. Cat. Liz. i. p. 164, pi. xiii.

fig. 3 ; S. riower, P. Z. S. 1896, p. 867.

I caught a second specimen in Government House, Singapore,

in October 1897. Total length 60 mm. (snt. to vnt. 32 ; tail 28).

Colour. Very similar to the first Singapore specimen.

Hab. Ceylon, Burma, Malay Peninsula, Engano, Java, Borneo.

43. Lepidodactylus lugubris (D. & B.).

Plafi/dactylus lugubris, Cantor, p. 16.

Peripia cantoris, Giinth. Eept. Brit. Ind. p. 110.

Lepidodactylus lugubris, Blgr. Cat. Liz. i. p. 165.

Not recorded from the Straits Settlements since Cantor's time.

Hab. Malay Peninsula, Bintang, Celebes, Amboyna, New Guinea,

and Polynesia.

44. Gecko terticillatus (Laur.).

Platydactylus gec^o, Cantor, p. 17.

GecJco guttatus, Giinth. Eept. Brit. Ind. p. 102.

Qecko verticillatus, Blgr. Cat. Liz. i. p. 183.

" Toke " of the Malays {apud Cantor).

Siamese. " Tokay."

Localities. The Great House-Lizard or Tokay is recorded from

Penang, Singapore, and the Malay Peninsula, but it must be very
41*
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rare or local ; I have not met it myself there, nor remember meeting

any Englishman who had seen it for certain, but men have told me
they have heard it in parts of Perak and Pahang. In Siam, however,

it is one of the commonest animals tliat attracts the attention of

everybody, however unobservant or indiifereut to natural history :

I have met it in Bangkok, Ayuthia, Pakpreo, Patriew, Pachim,

Tahkamen, and Chantaboon.

Habits. The Tokay is very numerous both in towns and country

in Siam, almost every house is inhabited by one or more, and they

do not shun the busiest places ; for instance, two or three of these

striking lizards are to be seen any evening in either the Club or

Oriental Hotel in Bangkok, playing and feeding on the walls,

perfectly indifferent to the buzz of conversation and click of billiard-

balls. Each Tokay usually has its particular hole or crevice which

it sleeps in regularly every day, and retires to at any time if

frightened. It gets its popular name from its remarkable loud

call. Each call consists of, 1 st, one " preliminary cackle "
( or some-

times two) ; 2nd. the \Aord to-lay very distinctly and deliberately

pronounced and repeated usually six, seven, or eight times, though

I have counted it eleven times. This cry of " tokay " can be dis-

tinctly heard at 120 paces (approximately 100 yards) from the

spot where the [lizard is calling. Besides this well-known loud

call, the Tokay when alarmed or angry can make a strong hissing

or puffing noise in a threatening manner, at the same time blowing

the sides of its body in and out and opening its mouth wide ready

to bite.

The Tokay (in Bangkok) commences calling in December ; the

5th is the earhest date I have heard it, but it does not become

usual till the latter part of the month. In January it is to be

heard at intervals almost every evening, especially towards the end

of the month. In February it is more frequent at night and

occasionally to be heard during the day. In the hot weather of

March, April, and May it is often to be heard calling all night

long, in one direction or another ; in the old AVang Na (2ud King's

Palace) in Bangkok, on particularly hot niglits, the noise of " tokay,

tokay" was almost continuous, one lizard after another taking up

the cry ; at this season, too, it is not unusual to hear one calling

in the morning or at midday. In Juue it becomes much quieter,

till in the first h.-df of July often only one will be heard during a

whole evening. In 1897 the last Tokay heard calling that I have

a note of was on July 20th, in 189S July 17th, and once again on

August 14. During the autumn, so far as my experience goes, it

remains mute and begins again in December.

The little house-Uzards {Heniidactylus frenatus, S.platyurvs, and
Gehyra mutilata), though, are almost as noisy in July and November
as in the spring; their cry of "tok, tok, tok," repeated five to

eight times with increased celerity, is a very different thing to the

resonant, measured call of GccJco verticillatus.

In March 1897, in the jungle to the south of Tahkamen, in

Eastern Siam, I heard the ordinary preliminary cackle of this
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lizard, but instead of following it with "to-kay," it shouted "tuk-tu,

tuk-tu" several times. I could not see anything, so do not know

•whether the author of the cry w^as Gecko verf.icillatus or not, but

I have seen it stated in books that the call of G. verticillatus (at

any rate in Burma) is " tuk-tu."

When caught the Tokay, young or old, tries hard to defend itself

by biting. It is of a bold and inquisitive nature. One day I held

up the lash end of a cutting-whip to one looking out of a hole in

the wall, and moved the lash about : this interested him very much ;

he came right out after it and seized it in his mouth, so I let go,

and while against the smooth vertical wall the lizard supported the

whole wei,^ht of the whip in his mouth, but after an unsuccessful

attempt to drag it into his hole, he gave up and dropped it.

I am afraid the Tokay, besides its regular food of insects, eats the

smaller house-geckoes and its own young, for, though I have never

actually seen one do so, specimens of Hemidactylusfrenatus, Gehyra

mutilata, and young Geclo verticillatus which I have placed in the

same glass case as an adult Tokay generally disappeared in a day

or two, and there was no hole by which they could have got out of

the cage. A Tokay has been seen to catch and eat a mouse, and

it is supposed they catch small birds in trees at night.

The Tokay falls a victim at times to the Green and Black Tree-

Snake, Chrysopelea ornata, but not without a prolonged struggle.

Several instances of this have come before my notice. In one a

snake 1459 mm. long eventually swallowed a Tokay 311 mm. long,

after some hours of fighting ; most of the time each animal held

the other firmly in its jaw^s, and so intent were they, that they were

caught and carried indoors without letting go their hold. Another

time a snake 1243 mm. long had a similar encounter with a full-

grown Tokay. This took place in the yard of my house at Bangkok
;

eventually the lizard seemed to grow quite stupefied or paralyzed,

and fell an easy prej'' to the snake.

Poj)ular beliefs.—It is not surprising that many properties are

attributed to an animal like the Tokay ; even some Europeans

believe not only that its bite is fatal, but that the " suction " of

its fingers causes painful blisters on the human skin. When a

new house is built, its inhabitants anxiously look out for the

appearance of a Tokay in it, and from various causes, such as

the number of days since the house w-as finished, or the

number of times it calls, they predict such and such a fortune to

the house and its inmates ; as far as I can make out, the general

idea is that the sooner the Tokay makes its appearance the better

luck is in store. And in most affairs of life the Siamese attach

importance to the cry of the Tokay : thus apparently for a Tokay
to call at the birth of: a child is good luck, and the oftener it repeats
» to-kay " the better.

It also affords the natives a simple form of gambling which
requires no apparatus : the stakes and rules having been arranged
among the party, they just sit still and wait till a Tokay cries the

winning number.
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Mauy people have heard how a hill-fort in Lidia, long supposed

to be impregnable, was captured by means of a lizard which went

up the perpendicular I'ock-face, with a cord attached to it, by means
of which the attacking soldiers eventually asceuded. In Bangkok
it is said that people's hats are stolen by means of the Tokay.

The lizard, with a cord round its body, is let down at night from a

roof or veranda over the head of a passer-by in the street ; it

struggles to find a foothold, touches the hat, seizes it, and next

moment is jerked up by the man, watching above, cord in hand,

and the astonished victim is at a loss to know whither his hat has

suddenly vanished.

Colour (in life). Upper surface and sides of head, body, and

limbs grey (varying from pale bluish to very dark rich violet),

profusely spotted ; the spots are either very pale bluish grey,

almost white, or rich brick-red. On the head these spots are

fairly symmetrically arranged, the red ones predominate, and the

light ones are not so whitish as they are on the body ; these latter

on the top of the head coalesce more or less into longitudinal lines.

On the back the light spots are grouped into narrow transverse

bands ; usually there is one of these on the neck, one on the

shoulders, four between the limbs, and one on the loins. The
spots on the limbs are smaller than those on the bade, red and

ligbt grey, subequal in size and in about equal numbers. The
upper surfaces of the digits are similarly marked, the spots being

smaller than on the Umbs. The nails are pale blue-grey, like

the light spots.

Lower surface of head, body, and limbs paler grey than above,

whitish on the chin, spotted as above, but the spots are smaller,

paler in colour, and not so sharply defined. The lower surfaces of

the digits are brownish grej'. Tail grey (usually darker than the

back, and in young specimens dark violet, almost black), with about

eight narrow transverse rings of pale bluish grey (in young
specimens almost white). Iris yellow.

Size. The largest specimen I have measured, a male from

Bangkok, was snout to vent 178 mm., and width of head 45 mm.

;

it had lost its tail, which, judging from other specimens, should have

been nearly as long as the head and body, which would give the

total length of an adult Tokay to be about 356 mm.
Hah. North-eastei-n India, Burmah, South China, Annam, Siam,

Malay Peninsula, Java, Celebes, Lombok, Ombaai, Savu, Sulu

Island, Philippines, Timor Laut.

45. Gecko stbntoe (Cant.).

Platydactylus stentor, Cantor, p. 18.

GecJco smithii, Stol. J. A. S. B. 1870, pp. 161, 162.

GecJco stentor, Giinth. Eept. Brit. Ind. p. 102, pi. xi. fig. A ; Blgr.

Cat. Liz. i. p. 184.

Recorded from Penang by Cantor and Stoliczka.

Eah. Burma, Andamans, Malay Peninsula, Sumatra, Java,

Borneo.
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46. Gecko monaechus (Schleg.)-

Platydactylns monarchus, Cantor, p. 19.

Gecko monarchus, Blgr. Cat. Liz. i. p. 187 ; S. Flower, P. Z. S.

1896, p. 868.

Very common in certain houses in Singapore, and I have seen

one specimen from the Province Wellesley.

Colour (in life). Pale greyish brown, above with very dark

brown spots arranged in a symmetrical pattern, below immaculate.

Size. The two largest individuals I have measured were re-

spectively :—

Total length 194 mm. (snt. to vnt. 77 ; tail 117).

„ .... 182mm. ( „ „ 84; „ 98).

Hah. Ceylon, Malay Peninsula, Sumatra, Nias, Borneo, Celebes,

Phihppines, Mysol, Amboyna.

47. PTTCHOzooif homalocephaltjm (Crev.).

Ptychozoon homalocephalum. Cantor, p. 20 ; Stol. .J. A. S. B. 1870,

p. 159 ;
(part.) Blgr. Cat. Liz. i. p. 190 ; Blgr. Fauna Brit. Ind.,

Eept. p. 104 (tig. p. 105).

The " Flying G-ecko " has been recorded from Penang by Cantor

and Stoliczka ; I have also obtained one individual there myself at

about 2200 feet elevation. Either this or the next species is found
in Perak ; 1 have seen a specimen from Ipoh, in that State.

Colour (in life). Cantor's description is very good, but where he

writes " white " and " whitish " my Penang specimen was bright

lemon-yelloiv and yellowish. Tongue and inside of mouth are lHac-

grey.

Size. The above mentioned specimen from Penang, a female,

measured :

—

Total length 128 mm. (snout to vent 65 ; tail 63).

Width of head (exclusive of dermal flaps) 14-5 mm.
Extent across fully extended parachute 34 mm.

Hah. Burma, Malay Peninsula, and some islands of the Archi-

pelago.

48. Ptychozoon hoesfieldi (Gray).

Ptychozoon homalocephalum (part.), Blgr. Cat. Liz. i. p. 190.

Ptycliozoon horsfieldi, S. Flower, P. Z. S. 1896, p. 868.

Horsfield's " Flying Gecko " has been recorded from Penang and
Smgapore. F. Miiller (Verb. nat. Ges. Basel, 1892, p. 210) pointed

out how P. horsfieldi differs from P. homalocejjhalum ; these points

may be summarized as follows :

—

1. The tail has no large rounded flap at the extremity, but gets

gradually narrower from the base to the tip. There are

18 lobes on each side, which are directed backwards instead

of standing at right angles.
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2. There are three equal-sized enlai'ged shields over the first

three upper shields.

3. The ear-opening is not subcircular, but a triangular long slit

with the apex pointing downwards.
4. No enlarged tubercles on the back.

5. The (S has 38 pores in all, 10 prreaual arranged in a chevron,

and 14 femoral on each side, with an interval of 8 ordinary

scales separating them. Boulenger describes P. homalo-

ceplialum as having " an angular series of about 25 prseanal

pores."

6. The ground-colour is reddish brown throughout, several

broad distinct black cross-bands on the back and tail.

Hah. Malay Peninsula and some islands of the Archipelago.

Family Agamid^.

49. Dbaco tolans L.

Draco volans, Cantor, p. 38 ; Blgr. Cat. Liz. i. p. 2.56

,

S. Flower, P. Z. S. 1896, p. 868.
" Chichak terbang " or " Kubin " of the Malays (apud Cantor).

The common Flying Lizard is known from Kedah, Penang,

Province WeUesley, the Bindings, Malacca, and Singapore.

Size. Two males caught in Penang in 1898 measured;

—

Total length 199 mm. (sut. to vnt. 80 ; tail 119).

„ „ 235 mm. ( „ „ 78; „ 127).

ITah. Malay Peninsula (extending into Lower Siam), Sumatra,

Nias, Sipora (Mentawei Islands), Java, Borneo.

50. Dbaco maculatus Cantor.

Draco maculatus, Cantor, p. 39 ; Blgr. Cat. Liz. i. p. 262.

Draco haasii, Boettger, Zool. Anz. 1893, p. 429.

The Spotted Flying Lizard was obtained by Cantor in the hills

of Penang, and by M. Mouhot in Pacheboue and Cambodia.
D. haasii was founded on two lizards obtained by the late

Dr. Erich Haase on the trunks of trees near the Phrachadee of

Kau Sabap, Chantaboon, Siam. The type specimen is now in

the Frankfort Museum, and the second in the British Museum.
Mr. Boulenger writes that he does " not consider it to be speci-

fically distinct from D. maculatus."

Hah. Assam, Burma, Siam, Cambodia, Pulo Condore, Malav
Peninsula.

51. Dbaco fimbbiatus Kuhl.

Draco fimhriatns, Blgr. Cat. Liz. i. p. 265.

Only two specimens are recorded from the Straits Settlements
(vide P. Z. S. 1896, p. 870).

Hah. Malay Peninsula, Sumatra, Java, Borneo.
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52. Draco qxjinqitefasciattjs Gray.

Draco quinquefasciatm, Blgr. Cat. Liz. i. p. 269, pi. xx. fig. 8.

Besides the two specimens recorded from the Straits Settlements
(P. Z. S. 1896, p. 870), Dr. Hanitsch records it from Selangor
(Eep. Eaffles Libr. & Mus. 1897, p. 9).

Hob. Malay Peninsula, Borneo.

53. Draco t.^iistiopterus Giinth.

Draco tcenioptems, Blgr. Cat. Liz. i. p. 269.

The type specimen collected by M. Mouhotwas from Chantaboon,
where the late Dr. E. Haase also obtained it (Boettger, Zool. Anz.
1893, p. 430). I have examined five individuals from there.

Sex S- 6- 2- 2- Immature.

Total length 185 200 242 190 170 mm.
Snout tovent 75 69 74 65 55 mm.
Tail 110 131 168 125 115 mm.
No. of upper labials ... 8 9 9+10 8+9 9

Hab. Siam and Tenasserim.

54. Draco melah^opogon Blgr.

Draco melanopogon, Blgr. Cat. Liz. iii. p. 492.

Originally described from Malacca. Dr. Hanitsch records it

from Singapore (Rep. Eafiies Libr. & Mus. 1897, p. 9).

Hah. Malay Peninsula, Borneo, Natunas.

55. Aphaniotis fusca Peters.

Aphaniotis fusca, Blgr. Cat. Liz. i. p. 274.

Hah. Malay Peninsula (2 specimens from Malacca in Brit. Mus.),
Borneo, Natunas.

56. GoirrocEPHALTTs hebveyi Blgr.

Gonyocephalus herveyi, Blgr. Cat. Liz. iii. p. 493.

Hab. Malay Peninsula (1 specimen from Malacca in Brit. Mus.),
Natunas.

57. GONTOCEPHALTJS BOEWEENSIS (Schleg.).

Gonyocephalus borneensis, Blgr. Cat. Liz. i. p. 288.

Eecorded from Malacca (Blgr. Cat. Liz. iii. p. 493), and from

Maxwell's Hill, Perak, elevation 3600 feet (Hanitsch, Eep. Eaffles

Libr. & Mus. 1897, p. 9).

Hab. Malay Peninsula and Borneo.

53. GoNTOCBPHALTJS GEABTDis (Gray).

Dilophyrus grandis, Cantor, p. 34, pi. xx.

Gonyocephalus grandis, Blgr. Cat. Liz. i. p. 298.

Not recorded from the Straits Settlements since Cantor's time.

Hah. Burma, Malay Peninsula, Sumatra, Sipora (Mentawei
Islands), Borneo.
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59. AcANTHOSAUEA CAPEA Giinth.

Acanthosaura capra, Blgr. Cat. Liz. i. p. 300.

Only known from the type specimens collected by M. Mouhot
at Chantaboon, and now in the British Museum.

Hah. Siam.

60. AcA^THOSATJEA AEMATA Gray.

Lophiirus armatus, Cantor, p. 32.

Acanthosaura annata, Blgr. Cat. Liz. i. p. 301, pi. ixii. fig. 1.

Of this remarkable-looking lizard I obtained two specimens

during March and April, 1898, in Penang, one in a valley and one
at 2200 feet elevation in the hills. Cantor writes of it

—" At
Pinang this species appears to be very local, and not numerous

;

two individuals were obtained from spice plantations in the valley.

They were very active and fierce, possessed in a slight degree the

power of changing the ground-colour to a light hue, and in captivity

refused food and water." One specimen I kept alive for a short

time, however, seemed to have considerable power of changing its

colours. The male when augiy distends its gular pouch.

In the British Museum are specimens from Gen. Hardwicke's

collection labelled Singapore; but one cannot help feeling doubtful

of some of the localities of Hardwicke's specimens, and it seems

strange that in an island so well kuox^ii as Singapore, and constantly

visited by collectors, this lizard should not have been again secured.

M. Mouhot obtained A. armata at Chantaboon, and I have seen

a specimen that was shot there in July 1896.

Colour (in life). Upper surfaces—head chestnut, remainder

blackish green, a transverse black baud in the interval between the

cervical and dorsal crests, continued forward over the shoulders

;

body, limbs, and tail with numerous spots, some of winch are clear

sky-blue ; about seven black lines radiate from the eye. Lower
surfaces yellow, tinged with reddish-oi'ange on the chest. Gular
pouch pale lilac, in the male. Tongue and inside of mouth bright

orange-colour. Ii'is brown with a narrow golden ring.

Size. The Chantaboon specimen when stuffed measured 236 mm.
in total length (snt. to vnt. 110 ; tail 126). The Penang ones when
fresh were :

—

Sex c?. $.
mm. nun.

Total length 208 259

Snout to vent 91 116

Tail 117 (tip broken) 143

Supraocular spine 9'25 9'5

Supertympanic spine 9"3 8'2

Longest nuchal spine 11 11

Hah. Tenasserim, Siam, Cochinchina, and Malay Peninsula.
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61. ACANTHOSAUEA COEONATA Giinth.

Acanthosaura coronata, Blgr. Cat. Liz. i. p. 303.

Only knovvTi from the type specimens collected by M. Mouhot
in Chantaboon, now in the British Museum.

Hab. Siam.

62. Calotes ceistatellus (Kuhl).

Bronchochela cristatella, Cantor, p. 30.

Calotes cristatellus, Blgr. Cat. Liz. i. p. 316 ; S. Mower, P. Z. S.

1896, p. 871.

" G-runing " of the Malays of the Peninsula {ainid Cantor).

,j „ , 1 „ 1 These are the Malay names I have heard

.< T^ 1 1 •) > applied to this Lizard, and also to Calotes
" rookah

I
• ?

J
versicolor.

Localities. Of this fine lizard, commonly called " Chameleon "

by the English in the Straits Settlements, I have seen specimens

from Penang (up to 2200 feet), Perak, Selangor, and Singapore

;

wherever it occurs it seems to be fairly numerous. Dr. Hauitsch

records it also from Kemaman (Eep. EafSes Libr. & Mus. 1879, p. 9).

Description. There may be as many as 121 scales round the

middle of the body.

Colour. To my previous account of the changes of colour of this

species (P. Z. S. 1896, p. 871) may be added :

—

1st. Iris, in different individuals, may be rich bright carmine-red,

hazel-brown, or dark brown.
2nd. In one phase of colour the head, nuchal crest, body, limbs,

and anterior portion of tail are bright grass-brown, with six

indistinct dark green transverse bands on the body, and the

posterior portion of tail dark brown.

Hah. Tenasserim, Malay Peninsula, Sumatra, Xias, Sipora

(Mentawei Islands), Java, Borneo, Celebes, Philippines, Ceram,
Mysol, Timor Laut.

N.B.

—

Calotes smaeagdintjs (Giinth.).

Calotes smaragdinus, Blgr. Cat. Liz. i. p. 319.

This lizard is known from Cambodia, where the types were
obtained by M. Mouhot, so it may possibly also occur in Siam.

Sab. Cambodia.

63. Calotes micbolepis Blgr.

Calotes microlepis, Blgr. Ann. Mus. Genova, (2) v. 1887, p. 476,

pi. vi. fig. 1.

Of this species, which has not before been recorded from Siam,

I obtained one specimen from Chantaboon.

Hab. Tenasserim, Siam.

64. Calotes teesicoloe (Daud.).

Calotes versicolor, Blgr. Cat. Liz. i. p. 321 ; Blgr. Fauna Brit.

Ind., Eept. p. 135, fig. p. 136 ; S. Plower, P. Z. S. 1896, p. 872.

Siamese. " King-kar."



640 MK. STANLEY S. FLOWER ON THE [May 16,

The Indiau Changeable Lizard, known as the " Chameleon " by
the English in Siam and as the " Bloodsucker " in Ceylon, does

not seem to extend to the southern portion of the Malay Peninsula,

though it is numerous in Kedah (both at Alor Star and at Kulim)
and fairly common in Penang near sea-level, and I have obtained

one specimen in the hills there at an elevation of 2200 feet.

Dr. Hanitsch records a specimen from the Province Wellesley

(Rep, Eaffles Libr. & Mus. 1897, p. 9).

In Siam this is the commonest Agamoid ; there are specimens
in the British Museum from Pachebone collected by M. Mouhot,
and I have met the species in Bangkok, Ayuthia, Pakpreo, Hinlap
(Dong PhyaFai, elevation 700 feet),Tahkamen, Kabin, Chantaboon,
and on the island of Kosichang.

Description. In Siamese specimens I have counted from 42 to 57
scales round the middle of the body.

Colour (in life). Upper surfaces nearly uniform pale brown
(either greyish, olive, yellowish, or rufous), with five to seven more
or less distinct darker brown transverse bands on the back (these

sometimes do not meet symmetrically in the centre line of the

back), which are interrupted by a more or less strongly defined

light (white, bufE, or bright yellow) dorso-lateral longitudinal line

(about 1| to 2 scales wide) ou each side, which line reaches from
the neck to the tail, where it gradually disappears ; these light

longitudinal lines may be bordered abo\e and below by very narrow
black lines. The upper surfaces of the limbs and digits are cross-

barred with brown. The tail is frequently ringed with dai-k

brown, the dark rings being nearly black anteriorly and about

twice the width of the pale interspaces. Lower surfaces very

pale buff, frequently with faint darkish lougitudiual lines on the

neck, down the centre of the abdomen, and under the thighs.

A noticeable and apparently constant feature of this species is

the dark lines radiating from the eye, and the top of the head is

more or less marked.
Typical Bangkok specimens have well-defined rich dark brown

markings on the head, as follows :

—

A faint chevron (pointing backwards) on the snout, 3 indistinct

cross-bars on the forehead, two fine crescentic lines (pointing

backwards) joined by a transverse line behind the eyes, a pair of

black spots on the nape (with a very small white spot in the centre

and another outside each) ; both upper and lower labials alternately

light and dark ; 9 lines radiate from the eye, one goes forwards

and downwards to the upper labials, another goes backwards and
downwards to the upper labials and is continued in the same
direction on the lower jaw, another is directed to the tympanum,
another is directed backwards and upwards and converges with its

fellow on the opposite side, meeting on the back of the neck at

about the eighth nuchal spine ; there is another cross-bar on the
neck at about the twelfth nuchal spine.

The yular pouch at certain times of year (noted in May [Kedah]
aud in November [IlinlapJ) is very conspicuous, eing white, or
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white speckled with red ; so far as I have observed, it is only

in the males that the pouch becomes distended. In January
[Chantaboon] the males had the head, neclv. upper arms, and fore

part of the body diffused with bright red, which gave them a

striking appearance. In spirits the gular pouch becomes hardly

noticeable. Iris reddish brown. Inside of mouth flesh-colour.

Size. The largest individuals of their respective sexes, out of a

large series that I have measured, are :

—

fe 6 from Alor Star, Kedah. Total length 376 mm. (snt. to vnt.

95 ; tail 281).

$ from Sepoy Lines, Penang. Total length 332 mm. (snt. to

vnt. 86 ; tail 246).

The nuchal spines attain a length of 5*2 mm.
Hah. Afghanistan, Beloochistan, India, Ceylon, Burma, Siam,

South China, Malay Peninsula.

65. Calotes EMMA Gray.

Calotes emma, Blgr. Cat. Liz. i. p. 324, pi. xxv. fig. 1.

I have obtained one specimen from Chantaboon. Also a lizard,

said to have been caught in Bangkok, d , total length 296 mm.
(snt. to vnt. 84 ; tail 212), with about 72 scales round the middle
of the body, which I sent to the British Museum, " appears to be

an abnormal C. emma," on the authority of Mr. Boulenger.
Hab. Burma, Siam.

66. Calotes mtstacetjs D. & B.

Calotes mystaceus, Blgr. Cat. Liz. i. p. 325.

M. Mouhot obtained a specimen in Cambodia, and I received

two from Chantaboon.

Hah. Ceylon, Burma, Nicobars, Siam, Cambodia.

67. Phtsxgnathus mentageb Glinth.

Physignathus mentager, Giiuth. Eept. Bx'it. Ind. p. 153, pi. xv.

;

Blgr. Cat. Liz. i. p. 400.

Siamese. " King-kar-kong."

This fine lizard was described from a specimen obtained at

Chantaboon by M. Mouhot, who also got the species at Pachebone.
I received one from Chantaboon, and though the tip of the tail

was broken off it measured in total length 620 mm. (snt. to vnt.

250 ; tail 370) ; it had eleven enlarged shields on either side of the
throat.

In the Siamese Museum is a rather smaller specimen with ten
enlarged shields on either side of the throat.

Hah. Siam.

N.B.

—

Physignathus cochinchinensis (Guerin).

Physignathus cochinchinensis, Blgr. Cat. Liz. i. p. 399.

This lizard is known from Cochinchina, so may possibly also

occur in Siam, A lizard in the Siamese Museum, labelled by
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Dr. E. Haase " Physignathus cochinchinensis, Siam," I consider to

be really P. mentager.

Hah. Cochinchina.

68. LiOLEPis BELLii (Gray).

Liolepis bellii, Cantor, p. 41 ; Blgr. Cat. Liz. i. p. 403.

LioUpis helliana, Blgr. Fauna Brit. Ind., Eept. p. 156.

Liolepis guttatus,W. Davison, J. S. B. E. A. S. 1889, pp. 88 & 190.

Siamese. " Tooa-yaa.'"'

For brilliancy and beauty of colour few animals can vie vidth

this lizard. Although Cantor was such an admirable observer of

natural history, it seems probable that when he wrote of this

lizard " leaping from branch to branch," it was conjecture or what
he had been told of its habits, and not what he had actually seen

;

for, on the authority of Theobald and Davison, we know that it is

terrestrial and a burrower, and Mr. Eidley has told me the same
and also that it frequents sandy localities, where it makes its

burrows. Personally, I have not seen its burrows, but when
coming on an individual among a grove of bushes it made oii by
running on the ground, instead of climbing into a bush as the

arboreal Agamoids do. It is diurnal, and in spite of its rather

heavy build can run very quickly (as Cantor also remarked). Some
classes of Siamese and Laos eat this lizard, and esteem it a

delicacy.

Localities. Province Wellesley (Cantor), Kalantan and on the

Eumpin Eiver in Pahang (Davison) ; and I have seen specimens

from three places in Siam—Pakpreo, Anghin, and Chantaboon.

Colour (in life). The following description is of a specimen from

Pakpreo (which, it will be seen, diifers somewhat from Cantor's

Province Wellesley specimens) :

—

Upper surface of head, neck, body, and limbs yellowish olive-

green, a few small yellow spots on the neck ; the back has very distinct

black-ringed, round, bright yellow spots, on the posterior part of

the body these spots coalesce to form a dorso-lateral line of yellow

and black ; the fore hmbs are indistinctly spotted with yellow and
orange, the hind limbs very distinctly spotted with yellow. The
sides of body are rich dark blue, ^v-ith about eight large and several

small bright orange-red spots ; below the dark blue and orange

the sides are bright lemon-yellow, which merges gi-adually into the

pale grey of the belly. Lips and sides of head pale blue-grey, with

very faint orange spots. The underneath of head, neck, body, and
limbs very pale blue-grey. On the fore part of the thigh and on

the upper surface of the foot are patches of bright cobalt-blue.

Tail yellowish olive-green above, with numerous minute yellow

spots ; the sides are a hghter, brighter green and immaculate ; the

lower surface is very pale yellowish green.

Size. The Pakpreo specimen, above described, measured in total

length 338 mm. (snt. to vnt. 120 ; tail 218). A specimen from
Anghin was larger, having snout to vent 152 mm., but a broken

tail.
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Eab. Southern India, Burma, Southern China, Siam, Cambodia,
Malay Peninsula.

N.B.—Cantor adds to his account of L. bellii :
" There seems to

be reason to believe that Leiolejns reevesii, Gray, inhabiting 'China'
and Arracan, is also found on the Malayan Peninsula."

L. reevesii is now included as a synonym of L. bellii, vide British

Museum Catalogue Liz. i. p. 403.

Family Vaeanid^.

69. Yaeanus flatescens (Gray).

Varanus Jlavescens, Blgr. Cat. Liz. ii. p. 309.

One specimen recorded from Penang (Cantor, p. 28).
Hah. Northern India, Burma, Malay Peninsula.

70. Vaeanus nebulosus (Gray).

Varanus nehulosus, Blgr. Cat. Liz. ii. p. 311.

Eecorded from Penang HUls (Cantor, p. 27), ICalacca (Blgr. Cat.

Liz. iii. p. 505), and Siugapore (Hanitsch, Eep. iiaffles Libr. &
Museum, 1897, p. 9).

I received a specimen from Petcbaburee, Siam ; it measured, snout
to vent about 255 mm., the tail was broken. The native who
obtained it said its Siamese name was " takoat."

Hab. Bengal, Burma, Siam, Malay Peninsula.

71. "VAEAJifus ETJDicoLLis Gray.

Varanus rudicollis, Blgr. Cat. Liz. ii. p. 313.

Eecorded from Malacca (Blgr. Cat. Liz. iii. p. 505).
Hab. Malay Peninsula, Borneo, Philippines.

72. Vaeanus saltatoe (Laur.).

HydrosauTus salvator, Giinth. Eept. Brit. Ind. p. 67, pi. ix.

fig. E.

Varanus salvator, Cantor, p. 29 ; Blgr. Cat. Liz. ii. p. 314

;

Blgr. Fauna Brit. Ind., Eept. p. 166 (head fig. p. 162) ; S. Flower,
P. Z. S. 1896, p. 873.

Siamese. " Hee-air."
" Beyawak " of the Malays (apud Cantor).
" Bey-wah " of the Malays, as commonly pronounced.
" Iguana " of the English in India, Siam, and the Straits

Settlements.

This gi'eat Water-Lizard is very numerous in suitable localities

throughout the Malay Peninsula and Siam. Cantor records it

from Penang. I have met it in Kedah, Perak, Singapore, on the
Menam river (Bangkok and Ayuthia), and on the Bangpakoug
river (Patriew, Pachim, and Harttachang). It is recorded from
Pahang (H. J. Kelsall, J. S. B. E. A. S. 1894, p. 34, and
E. Hanitsch, Eep.Eaffles Libr. & Mus. 1897, p. 9) ; and there are
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stuffed specimens in the Siamese Museum from Pracbai and

Angtong.
Hah. Ceylon, Nepal, Bengal, Burma, Siam, China, Malay

Peninsula, Sumatra, Java, Borneo (where I obtained specimens

from Kudat), Celebes, Lombok, Plores, Sumba, Philippines, and

Cape York, N. Australia.

Family Lacertid^.

Tachtdeomus sexlineatus Daud.

Tachydromus sexlineatus, Blgr. Cat. Liz. iii. p. 4,

This lizard, which has been recorded from both Burma and
Cocbinchina, will probably be eventually found in Siam.

Hah. Sikhim, Assam, Khasi Hills, Burma, South China, Cochin-

china, Java, Borneo, and possibly Japan.

Family SciNCiDiE.

The Skinks present more difficulties in identification than the

other families of East-Indian lizards, owing to the large number of

closely allied species and to the varieties of colours in different

individuals of some of the species ; moreover, they are more
diificult to collect owiug to their extreme agility, and the naturalist

who wishes to do so and to observe their habits must be prepared

to remain motionless, while he watches them, sometimes for hours,

under a scorching tropical sun. Mahuia multifasciata aud M.sia-

mensis are particularly sun-lovers, preferring to bask and play in

the hottest spots ; Lygosoma boivringii, however, is crepuscular,

and L. eJialcides a burrower. Some species frequent the sea-shore

between tide-marks, Lygosoma atrocostatum I found on a rock

which was covered at high water, and L. parietale we found on
the coast of Brunei, Borneo, on the mud of the mangrove swamps

;

we saw large numbers of tliis species, which, when running, carries

its tail raised in a stiff curl over the back, a peculiarity 1 have not

observed in any other skink. As a rule skiuks avoid water, but

Mahuia multifasciata, to avoid capture, will readily plunge into a

stream or pond aud swim away.

73. Mabuia notbmcaeinata (And.).

Mahuia novemcarinata, Blgr. Cat. Liz. iii. p. 179.

Eecorded from Penang (S. Flower, P. Z. S. 1896, p. 873).

Hah. Burma, Malay Peninsula.

74. MaBTJIA MACtTLAEIA (Blyth).

Mahuia macularia, Blgr. Cat. Liz. iii. p. 182.

M. Mouhot obtained this Skink in Cambodia, and I received

three specimens from Kosichang, Gulf of Siam ; the largest

measured 141 mm. in total length (snt. to vnt. 61 ; tail 80).

Hah. Central and North-eastern India, Burma, Siam, Cambodia,
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75. Mabuia bugifeba (StoL).

Mahuia rugifera, Blgr. Cat. Liz. iii. p. 184.

Of this handsomely marked and remarkably scaled species, which
has not previously been recorded from the Malay Peninsula, I

obtained one specimen near the entrance of the Batu Caves,

Selangor, in .June 1898, and one in the jungle on Bukit Timah,
Singapore, in Sept. 1898. In the latter the sides and underneath
of the head and neck were a beautiful orange-red in life ; it

measured 182 mm. in total length (snt. to vnt. 56, tail 126).

Hah. Nicobars, Malay Peninsula, Nias, Sipora (Mentawei
Islands), Java, Borneo.

76. Mabttia multifasciata (Kuhl).

Euprepes rufescens, Cantor, p. 46.

Mabuia multifasciata, Blgr. Cat. Liz. iii. p. 186 ; S. Flower,

P. Z. S. 1896, p. 874.

Siamese. " Chiug-lane."

Malay. " Menkarong " and " bengkarong."

Localities. This is the common " Sun Lizard" or "Grass Lizard"
of the Straits Settlements and is also very numerous in parts of

Siam. I have met it in Kedah (Alor Star and .Tenan), in Penaug, in

Province Wellesley (Butt-erworth), in Perak (Larut Hills, 3300 feet

elevation), in Singapore, in Bangkok, in Ayuthia, and in the Dong
Phya Fai (at Hinlap, 700 feet elevation).

Habits. Food consists of insects, especially crickets and cock-

roaches.

Description. (Drawn up from thirteen specimens from five different

localities.) Snout moderate, obtuse. Lower eyelid scaly. Nostril be-
hind the vertical of the sntui'e between the rostral and the first labial

;

a postnasal ; anterior loreal not deeper than the second, usually in

contact with the first lahial, in one specimen but slightly so, and
in one specimen not in contact with it ; supranasals not in contact

behind the rostral in eight specimens, in contact in two specimens
(in three this point was not noted); frontonasal broader than long,

frequently much broader; prsefrontals in contact mesially ; frontal

slightly sliorter than the frontoparietals and interparietal together
(in one specimen ic is as long) ; frontal in contact with the second
supraocular (in one specimen in contact with the first and second
supraoculars) ; four supraoculars, second largest ; normally six

supraciliaries, first largest, but not unfrequently the fourth and
fifth supraciliaries are fused into one shield, which is then the
largest, or else the second and third may be welded together

;

frontoparietals distinct, in two specimens shorter, but usually

larger, than the interpai-ietal, which entirely separates the parietals;

a pair of nuchals ; four labials anterior to the subocular (except in

a specimen from Ayuthia, which has on each side only three)
;

subocular large and not narrowed inferiorly. Ear-opening roundish
oval, about as lai-ge as a lateral scale, with a few (three, four, or

five) small white lobules anteriorly (except in a specimen from

Peoc. Zool, Soc—1899, No. XLII. 42
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Bangkok, in which they were entirely absent ^). 30 to 32 scales

round the middle o£ the body, usually 32 (31 in two individuals

and 30 in three), suhequal ; dorsals mostly distinctly tricarinate

(in one specimen there are also from one to two subsidiary keels)

;

nuchals less strongly keeled ; laterals very feebly keeled ; ventrals

smooth. The hind limb reaches the elbow of the adpressed fore-

limb. Subdigital lamellge smooth. Scales on upper surface of

arms smooth or very feebly keeled, on upper surface of legs feebly

keeled.

Colour (in life). These lizards vary so much in colour and

markings that they might be separated into an infinite number of

varieties ; but it seems to me (at any rate so far as Siamese and

Peninsular specimens are concerned) that such divisions would be

very artificial. There are certain broad distinctions which can be

easily pointed out in selected individuals ; but, with a large series

before me, I find attempts to define varieties break down, also

individual lizards vary at different seasons and under different

conditions. An account of the colours of specimens from Borneo

by Mr. Edward Bartlett will be found in the Journal, Straits

Branch, Eoyal Asiatic Society, Aug. 1895, pp. 87, 90 & 91.

Bangkok and Ayuthia specimens are usually distinguished by a

broad dark line along each side, separated from the brown back by

a narrow pale line ; thus they almost exactly resemble M. siamensis

in colour ; but specimens without the dark latei'al line and with

red sides instead (as is usual with Peninsular specimens) also

occur.

Coloration of numerous specimens from the 8 localities mentioned

on p. 645.—Above rich olive-green, yellowish olive, pale olive-brown,

olive-brown, bronze-brown, or bronze ; the back either uniform and

immaculate (" Var. E, Dumeril and Bibron" apiid Cantor), or with

small black spots which sometimes form five longitudinal black

lines (" Var. D, D. & B." cqmd Cantor).

I. On each side, starting from the snout, passing through the

eye and continuing on to the tail, a broad rich-dark- brown line.

II. Or on each side, starting from above and behind the ear and

continuing either halfway down the body or to the inset of the

hind leg, a broad red line, highly iridescent, changing to gold,

orange, crimson, and green, as the light plays on the living animal

(" Yar. P, D. & B." cqmd Cantor, but I have never seen the
*' square shy-blue spots " he mentions). This line is broadest and

brightest behind the shoulder.

III. Or the sides may be olive (like the back) with iridescent

bronze-red lights, and a line of small black spots where the yellowish

upper surface meets the red of the sides.

A well-defined pale buff oi- yellow (sometimes iridescent) dorso-

lateral line, nearly two scales wide, is frequently present (invariably

so in Bangkok and Ayuthia specimens that I have examined),

which may be margined anteriorly and inferiorly with black spots.

* Tliis specimen had some of tbe dorsal and hind-limb scales biearinate
;

possibly it may be a hybrid between M. muUifasciata and M. siamensis.
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III some specimens this line starts from behind the nostril, passes

above the eye and continues along the neck, sides of the back, and
anterior third of the tail, where it gradually disappears.

The sides of the body and tail may be ornamented with a varying

number (in some specimens none) of distinct or irregular ^^ellow

or white ocelli, each of which may be broadly edged above and
below with black.

The sides of the head may be olive-brown or reddish olive (when
not dark brown, as under I.), and the sutures between some or all

of the shields on the top and sides of the head may be distinctly

outlined in blaclv (" Yar. D, D. & B.'' cqmd Cantor.).

Limbs above olive-green or brown, with or without longitudinal

black lines.

Tail above coloured like back, with or without black spots.

Lower surfaces : chin and throat bluish white, whitish, or

yellowish like the body ; body bright sulphur or pale greenish

yellow ; limbs sulphur or pale greenish yellow ; tail yellowish

anteriorly, olive-brown posteriorly.

Iris reddish orange, marked with dark bronze, yellowish bronze,

or " black with a golden circular ring " (Cantor).

Inside of mouth purplish grey. Tongue purplish, sometimes
nearly black.

Size. MahvAa midtifasciaia grows lo a larger size than the other

Skinks inhabiting this region ; a male from Bangkok measures :

—

Total length 275 mm. (snt. to vnt. 120, tail 15-5) ; arm 31 mm. ;

leg 50 mm. This specimen has, however, a short tail ; in proportion

to those of smaller specimens the tail might have been 270 mm.,
which would give a total length of almost 400 mm.

JUab. Eastern Himalayas (?), Burma, Siam, Malay Peninsula,

Nias, Java, Borneo, Celebes, Ternate, Gilolo, N. Ceram, Timor
Laut, Lombok, Ombaai, Philippines.

77. Mabuia siamensis (Giinther).

Mahuia siamensis, Blgr. Cat. Liz. iii. p. 188.

Siamese. " Ching-lane."

The type specimen was collected by M. Mouhot in Siam. I

found this species very numerous in Bangkok ; it is found in the

same localities as Mahuia muliifasciata, which it resembles in habits

and general appearance, and to which it is very closely allied.

Description. (Drawn up from eighteen Bangkok specimens.)

Snout moderate, obtuse. Lower eyelid scaly. Nostril behind
the vertical of the suture between the rostral and the first labial

;

a postnasal ; anterior loreal not in contact with the first labial in

eight specimens, slightly in contact in eight specimens, and slightly

in contact with it on one side of the head, but not in contact

on the other side, in one specimen ; supranasals not in contact

behind the rostral in four specimens, in contact in fourteen
specimens ; frontonasal about as broad as long, or broader tban
long ; pr£efrentals in contact mesially in six specimens, not in con-
tact in eleven specimens ; frontal shorter than the frontoparietals

42*
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and interparietal together ; frontal in contact with the second supra-

ocular (in one specimen in contact with the second and third supra-

oculars) ; four supraoculars, second largest ; normally six supra-

ciliaries, first largest (in one specimen there were six supraciliaries

on one side and seven on the other, another specimen had only

five); fiontoparietals distinct, as long as or shghtly shorter than

the interparietal, which entirely separates the parietals, except in

one specimen, where they just touch each other behind the inter-

parietal ; a pair of nuchals ; four labials anterior to the subocular,

which is large and not narrowed interiorly. Ear-opening oval and

oblique or nearly round, as large as or a little larger than a lateral

scale ; no projecting lobales. 28 scales round the middle of the

body in fourteen specimens, 30 in four specimens ; dorsals very

slightly larger than the remainder ; dorsals distinctly bicarinate

in seven specimens, feebly so in one specimen, distinctly tricarinate

in two specimens, and in the remainder some are hi- and some
tricarinate, the keels being either distinct or indistinct ; ventrals

verj' feeblv bicarinate or smooth. The hind-limb reaches the elbow

of the adpressed fore-limb. Subdigital lamellae smooth, 24 to 2G

under the fourth toe.

Colour (in life). Above bronze-brown, the back generally uniform

and immaculate, but sometimes with five more or less distinct

narrow longitudinal black lines ; along each side from behind the

eye to the basal part of the tail a broad black or dark brown line,

2h to 3 scales wide (in two specimens this dark line was sparsely

dotted with light bronze), separated from the bronze back by a

narrow, sharply defined, pale yellow line, one scale wide. Labials,

sides of neck and body pale sulphur or greenish yellow, usually

sharply defined from the dark lateral line above, but in a few

specimens spotted with dark brown. Lower surfaces pale or bright

emerald, or yellowish green.

Size. Total length 330 mm. (snt. to vnt. 116 mm. ; tail

214 mm.) ; arm 37 mm. ; leg 52 mm. ; width of head 16-5 mm.
Hah. Siam, Hainan.

78. Mabuia longicatjdata (Hallow.).

Mahuia hngicaudata, Blgr. Cat. Liz. iii. p. 189.

Eab. Siam.

79. LlGOSOMA AJV^OMALOPTJS BlgT.

Lygosoma anomalojms, Blgr. P. Z. S. 1890, p. 84, pi. xi. fi<7. 4.

Hab. Malay Peninsula (Penang), Sumatra.

80. Lygosoma maculattjm (Blyth).

Lygosoma maculatwm, Blgr. Cat. Liz. iii. p. 242.

Localities. Of this skink, which does not seem to have been

previously recorded from either the Malay Peninsula or Siam, I

have seen twelve specimens. One I got in the Larut Hills, Perak,

elevation 1000 feet ; one I caught in the jungle of the Pong Phya
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Fai (near Muok Lek, elevation 900 feet) ; one was given me as

having been caught in Bangkok ; and there were nine in the store

of the Siamese Museum, supposed to have been collected by the

late Dr. E. Haase at Chantaboou.

Description. On comparing these latter specimens with the

description of this species in the British Museum Catalogue, these

points were noted :—1st, in some individuals the fifth and sixth

labials appear welded into one large shield beneath the eye. 2nd,
the number of scales round the body appears large, 40 to 50. 3rd,

the hind limb when adpressed is longer, reaching from just in front

of the axilla to the shoulder ; in the Bangkok specimen it also

reaches the shoulder.

Colour (in spirit). Brown or olive-brown above, with more or

less distinct darker and lighter spots, sometimes forming two irre-

gular dorsal series of small black spots ; a very dark brown lateral

line, extending from the nostrils, through the eye, above the ear,

and on to the tip of the (unreproduced) tail ; this dark line is more
or less spotted with white, and edged below (sometimes also above
narrowly) with white, and on the tail it is vandyked ; flanks dark
brown, spotted with white ; lower surfaces pale yellow or white.

8ize. Total length 171 ram. (snt. to vnt. 65 ; tail 106).
Hab. Eastern Himalayas (Sikhim), Northern Bengal, Assam,

Burma, Andaman Islands, Siam, Malay Peninsula.

81. Lygosoma OLiTAOEUM (Gray)

.

Li/gosoma olivaeeum, Blgr. Cat. Liz. iii. p. 251 ; S. Flower,
P. Z. S. 1896, p. 874.

Recorded from Singapore, Penang, and the Peninsula.

Rab. Tenasserim, Mcobars, Malay Peninsula, Sumatra, Java
Borneo, Philippines.

82, Ltgosoiia ateocostatttm (Lesson).

Mabouya jerdoniana, Stol. J. A. S. B. 1870, p. 172.

Lygosoma jerdonianum, Blgr. Cat. Liz. iii. p. 300.

Lygosoma atrocostatuni, Blgr. op. cit. p. 295.

The type of Jerdon's Skink was caught by Stoliczka on the little

rocky island of Pulo Tikus Kechil, which lies off the north-east

coast of Peuaijg. I twice visited the island to try to obtain another

specimen. On the first occasion ,in Nov. 1896, not a skink was seen,

but on the second, in April 1898, after our whole party had hunted
unsuccessfully all through the middle of the day, at about 4*30 p.m.,

as we «ere returning to our boat, I saw a skink on a granite

boulder on the beach, which I shot, and found it agreed completely
with Stoliczka's description. The only other reptiles we obtained

on the island were the common House Greckoes, Geliyrci mutilata

and Hemidacfylus frenatus.
Colour (in life). Above, olive-green and bronze, beautifully

mingled. Below, throat pale lilac-grey, body and limbs orange,

tail greenish yellow.
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Size. Total length 183 mm. (snt. to vnt. 70 ; tail 113); arm
25 mm. ; leg 38 mm. ; width of head 12 mm.

Hub. Malay Peninsula, Celebes, Philippines, Moluccas, Papuasia,

Cape Tork, Caroline and Santa Cruz Islands.

83. LxGOSOiiA siNGAPOEEXSE (Steindachn.).

Lyrjosoma singnporense, BIgr. Cat. Liz. iii. p. 297.

Hah. Malay Peninsula (Singapore).

84. LtGOSOMA ITELAKOSTICTTIir BlgT.

Lyqosoma melanostictum, Blgr. Ann. Mus. Grenova (2) v. 1887,

p. 479, pi. vii. fig. 2.

Localities. Of this skink, which does not seem to have been
previously recorded from Siam, I have seen five specimens, four
said to have been caught in Bangkok and one from Chantaboon.

Description. The latter specimen only differs from the description

of this species in the British Museum Catalogue in the following

points:— 1st, frontal shorter than frontoparietals and interparietal

together ; 2nd, about 38 smooth scales round the middle of the
body ; 3rd, prseanals distinctly enlarged ; 4th, the adpressed limbs
overlap.

Coheir (in spirit). Above pale bronze-brown, with indistinct

darker brown spots forming two irregular dorsal lines ; an indistinct

darker brown lateral line from behind the eye to the base of the

tail, narrowly and indistinctly bordered above with yellow ; lower
surfaces and lips pale yellowish green.

Eah. Burma, Siam.

85. Ltgosoha BOWHiXGii (Giinther).

Lygosoma bowringii, Blgr. Cat. Liz. iii, p. 303, pi. xxiii. fig. 3.

Siamese. " Mee-ang-ngu " (a term which more properly applies

to L. clialcides).

Localities. It seems curious that Bowring's Skink does not appear
to have been hitherto recorded from Siam, wliere I found it at

Bangkok, Ayuthia, Kosichang, and Chantaboon. Peters recorded

a specimen from Singapore, but I know of no other instance of its

being found there or in other parts of the Straits Settlements.

Habits. Though very numerous in Siam this lizard is seldom
seen by the ordinary observer, as, instead of delighting in brilliant

sunshine like Mahuia siamensis, it spends the day hiding under
stones, logs, &c., and only goes abroad after its prey at twilight.

Description. (Drawn up from fifteen Siamese specimens.) Body
elongate, limbs short. The distance between the end of the snout
and the fore-limb is to the distance between axilla and groin as 1

is to from Ij^ to 2^. Snout short, obtuse. Lower eyelid scaly.

Supranasals in contact behind the rostral ; frontonasal much
broader than long, forming a broad suture with the frontal

; prae-

frontals small ; frontal as long as frontoparietals and interparietal

together, in contact with the first and second supraoculars ; four
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supraoculars ; seven supraciliaries, first and last lai'gest ; fronto-

parietals distinct ; interparietal distinct, smaller than fronto-

parietals
;
parietals forming a suture behind the interparietal ; a

pair of nuchals and a pair of temporals border the parietals
;

usually fifth upper labial largest and bordering the orbit ; in one

specimen in which both fourth and fifth border the orbit, the fourth

is the largest upper labial. Ear-opening round, moderate-sized or

small. 28 scales round the middle of the body (in one specimen

30), subequal ; dorsals smooth. Marginal praeauals slightly enlarged.

The adpressed limbs fail to meet ; the hind-limb is in length to

the distance between axilla and groin as 1 is to from 1^'^ to 2j^-

Tail thick.

Colour (in life). (Drawn up from fifteen Siamese specimens.)

Upper surface of head, body, tail, and limbs olive-brown, each

dorsal scale with a darker spot forming six more or leas continuous

parallel narrow black lines, which are most distinct anteriorly and
grow fainter posteriorly (in some individuals only the centre and
outer pair of lines are distinguishable). Along each side there is a

very dark brown or black line, which starts from the nostril, passes

through the lower pai-t of and below the eye, and is continued to

the tail, where it gradually disappears. This dark lateral line is

separated from the olive-brownbackby a narrow pale yellow dorso-

lateral line, which commences from behind and above the eye,

runs all along the neck and body and is continued, less distinctly,

on to the tail. The limbs, sides of the head, body and tail vary

from pale pink to bright vermilion, and are spotted with black and
yellow ; these spots are largest on the body and very small on the

limbs. Lower surfaces : chin, throat, and lower labials vary from
bright sulphur-yellow to pale coral-red ; body varies from bright

sulphur to greenish yellow or greyish buff ; tail varies from yellow

to pale coral-red.

The whole surface of the lizard is very metallic.

Size. The largest specimen, of nineteen I have measured, was
55 mm. from snout to vent, the arm 9 mm., and the leg 18 mm., but
the tail only 40 mm., being a reproduced one, but if perfect (according

to an average arrived at from nine individuals with perfect tails)

it would have been 07 mm. long, giving a total length of 122 mm.
Hah. Burma, Hongkong, Siam, Malay Peninsula, Borneo (where

I caught a specimen on Pulo Glaya), Celebes.

86. Lygosoma albopunctatum (Gray).

Lygosoma alhopunctatum, Blgr. Cat. Liz. iii. p. 309

Hab. India, Assam, Burma, Malay Peninsula.

N.B.

—

Lygosoma isodaotyltjm (Giinther).

Lygosoma isodactylum, Blgr. Cat. Liz. iii. p. 339.

The type-specimen was obtained by M. Mouhot in Cambodia, so

the species may eventually be found in iSiam.

Hah. Cambodia.
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87. Lygosoma CHAiciDEs (Linn.).

Lygosoma clialcides, Blgr. Cat. Liz. iii. p. 340.

Siamese. " Mee-ang-ngu."

This curious little skink is recorded from Penang Hill and

Singapore by Cantor (p. 49), and from Bangkok by Boettger (Zool.

Anz. 1893, no. 433, p. 430). I got one specimen on Penang Hill,

elevation about ^200 feet ; one 1 found under a stone paving-flag in

a garden in Bangkok, and one was caught on board the s.s. 'Hecate'

on a voyage from Siam to Singapore ; I also obtained seven speci-

mens from Chantaboon and three said to be from Kosichang.

Cohur (in life). Above pale buff, with numerous fine longitu-

dinal, beautiful golden-brown lines. Below white, with numerous
fine longitudinal zigzag brown lines. Top of bead dark brown.

Lips pale buff.

Size. The largest Siamese specimen measured in total length

155 mm. (snt. to vnt. 70 ; tail 85).

Hah. Southern China, Siam, Malay Peninsula, Java.

Note A.—Of two snakes {Lycodon suhcinctus) which I got in the

Larut Hills, Perak, at an elevation of 4400 feet, each had a lizard

in its stomach, belonging to some species of Lygosoma ; unfor-

tunately they were in too advanced a state of digestion to be

determined, but apparently they indicate a species to be subse-

quently added to the list of Malay Peninsula reptiles.

Cohur (when found). Above rich olive-brown, with black

oblong spots ; sides olive, spotted with black and white ; lower

surfaces bright yellowish green.

Size. Total length 188 mm. (snt. to vnt. 93 ; tail 95).

Note B.—Teopidophorus cochikchinensis (Dum. & Bibr.).

Tropidophoruscochinchinensis, Blgr. Cat. Liz. iii. p. 363.

The type-specimen of T. microlepis was obtained by M. Mouhot
in Cambodia, so the species may be eventually found in Siam.

Hah. Cambodia, Cochiucbina.

Suborder OPHIDIA.
Native names :

—

Siamese. " Ngu."
Malay. " TJlar."

r J .< 17- 1 v f Lake & Kelsall, J. S. B.
t/«fct«n. " Kichon. J -p a <a „„ oft iqqj^
Jakun Camphor language. Akar.

j 48 & 55

Tamily Ttphlopid^.

88. Typhxops lineatus Boie,

Pilidion lineatum, Cantor, p. 50.

Typhlina lineata, Gunth. Eept. Brit. Ind. p. 171, pi. xvi. fig. B.

Typhlops lineatus, Blgr. Cat. Snakes, i. p. 15.

Two specimens of this Blind Snake have been obtained on
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Penang Hills (Cantor & S. Flower, P. Z. S. 1896, p. 876), and the

British Museum Catalogue records it from Malacca and Singapore.

Hob. Malay Peninsula, Java, and probably Sumatra.

89. Typhlops BEAMrsrtrs (Daud.).

Tifphlops hraminus, Blgr. Cat. Snakes, i. p. 16; S. Flower,

P. Z. S. 1896, p. 876.

Siamese. " Ngu-din "=earth snake.

Malay. " Ular tana"= earth snake.

The common Burrowing Snake has been recorded from Penang,

Singapore, the Malay P(Munsula, and Bangkok. It is believed by
the Siamese to be very poisonous, and even when I have handled

a live one to show how absolutely harmless and quiet it is, the

natives would not -be persuaded, believing (as they usually do in

such cases) that I have a special charm or power over the snake

and that the bite would be fatal to themselves.

I have specimens from Penang, Taiping (Perak), Bangkok, and
Chantaboou ; the longest being 170 mm. in length.

Hah. Arabia, Ceylon, India, Nepaul, Burma, Siam, Hongkong,
Formosa, Malay Peninsula, .Java, Borneo, Celebes, Philippines,

Madagascar, Mauritius, Comoro Islands, Cape of Groo'l Hope.

90. Typhlops BOTHBionHTjfCHUS G-iinth.

Typhlops bothriorh/nchus, Blgr. Cat. Snakes, i. p. 23.

The type is supposed to be from Penang ; at present we have no
other evidence of the occuireuce of this species in Malaya.

Hub. Northern India (North-west Provinces and Assam),

Malay Peninsula.

91. Typhlops siamensis Giinth.

Typhlops siainensis, Blgr. Cat. Snakes, i. p. 24.

The type-specimen was collected in Siam by M. Mouhot.
Hab. Siam.

92. Typhlops nigeoalbus D. & B.

Typhlops nigroalbus, Blgr. Cat. Snakes, i. p. 24; S. Flower,

P. Z. S. 1896, p. 876.

The Black-and-white Blind Snake is recorded from Penang,

Perak, and Singapore. The finest individual I have observed

measured 400 mm. in length and 47 mm. in girth ; it was obtained

in Penang, at 2500 feet elevation, by Mr. A. Gc. B. van Sommeren.
Hab. Malay Peninsula, Sumatra.

93. Typhlops schnbidebi Jan.

Typhlops sehneideri, Blgr. Cat. Snakes, i. p. 27.

Eecorded from Bangkok.
Hab. Siam.



654 MB. STANLEY S. FLOWEB OK THE [May 16,

94. TxPHLOPS ALBioEPs. (Plate XXXVII. Hg. 1.)

Typhlops alhiceps, Blgr. Ann. & Mag. N. H. ser. 7, vol. i., Feb.

1898, p. 124.

This species was described from a single specimen 1 obtained

from a native, who said it was from Chautaboon ; afterwai'ds we
found a second individual among some earth in our garden at

Bangkok.
Colour (in life). Above and below uniform dark brown, highly-

iridescent. Head very pale purplish pink, turning to pale yellow

on the snout. The tip and under surface of the tail are whitish

buff. Total length 190 mm.
Hah. Siam.

95. TxPHLOPs TLOWERi \ (Plate XXXVII. fig. 2.)

Uab. Siam.

Family Boid^.

96. Python beticulatus (Schneid.).

Pytlion reticulatus. Cantor, p. 55 ; Blgr. Cat. Snakes, i. p. 85.

Siamese. " Ngu-laam."

Malay. " Ular sawa."

Localities. The Eeticulated Python (commonly called " Boa
Constrictor" by the English of Indo-Chiua) is fairly numerous in

suitable places in the Malay Peninsula. Ihave seen specimens

from Penang, Province Wellesley, Perak, Selangor, Johore, and

Singapore. In Siam I have seen only Bangkok specimens, but

there can be no doubt that this snake is widely distributed

through the country.

Habits. This python is very numerous in the city and suburbs of

Bangkok ; in almost every compound of which I know the occupants,

either private houses or offices, one or more pythons have been

found within the last few years. Strange to say, it is not in the

quiet jungle-forest that the python seems to prefer to live, but in

the busiest spots along the Menam, where steamers and junks are

loading and unloading, steam-launches whistling, steam-saws

buzzing, rice-mill chimneys filling the air with smoke, and

hundreds of noisy coolies passing to and fro; here he selects

some hole or crevice in building, timber-stack, or bank to spend

the day in, and at night makes an easy living, devouriug fowls,

ducks, oats, dogs, and, it is said, pigs (which, together with countless

^ Typhlops fluweri, sp. n.—Snout romided, very prominent; nostrils lateral.

Eostral two-fifths the width of the head; nostril between two nasals, the

anterior in contact with the first and second labials ; a praeocular, narrower

than the ocular, in contact with the second and third labials ; eyes distinguish-

able ; upper head-scales scarcely enlarged ; four upper labial?. Diameter of

body 85 times in the total length ; tail three times as long as broad, rounded

at the end, without spine; 18 ssales round the body. Black; snout and anal

region yellowish. Total length 210 millim.

A single specimen from Siam, without precise locality, was sent to the

British Museum by Mr. Flower, after whom I have the pleasure of naming the

new species.— G. A. Boulenger.
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pariah-dogs, vultures, kites, and crows, are the regular scavengers
of Bangkok).
In May 1897, a python, 2820 mm. (or 9 ft. 3 in.) in length, was

found in the Wang Luang (King's Palace); I was told it had
swallowed a pet cat and then had become too fat to get away
througli the hole by which it had entered. On opening the snake,
I found a full-grown Siamese cat vrith a bell hung round its neck.
In January 1898 another, 2438 mm. (or 8 ft.) in length, was caught
alive in the Wang Na (2ud King's Palace). The activity, muscii'ar
strength, and more particularly tlie power with which it can strike

out with its head, of a python even of this comparatively very
small size is astonishing, and, together with the lovely sheen of

colours which flashes over the bold patterns on its scales, is

difficult to realize when you have seen these snakes only in
captivity in Europe.

Size. A friend told me that when the wooden floor of his stables

in Bangkok was being re])aired during 1897, in a cavity underneath
a large python was found and killed, which measured over 6-09

metres (or 20 feet) in total length. One killed at Matang, Perak,
the skin of which measures about 6 metres, is in the possession of
Lt.-Col. Eroude Walker, C.M.Gr., who told me the python had
been known to kill and eat pigs. Another killed at Simpang
(Larut district), Perak, measuring 67 metres (or 22 feet), is now
in the Taiping Museum. Dr. Wilson, Senior Medical Officer in
Johore, told me of a python killed at Muar about 1889, which was
6-85 metres (or 22 a feet) long and 228 mm. (or 9 inches) in diameter.
And Mr. L. Wray, jun., has measured one killed near Taiping,
Perak, about 1896, which was in the flesh 8-2 metres (or 27 feet)

long, and when skinned and stretched 10 metres (or 33 feet).

Cantor writes :
" In 1844 one was killed at the foot of Pinang,

which a gentleman informed me measured uiore than 30 feet."

Hah. Burma, Siam, Malay Peninsula, Sumatra, Java, Banka,
Sipora (Mentawei Is.), Q-reat Natuna Is., Borneo, Celebes, Fiores,
Araboina, Ternate, N. Ceram, Timor Laut, and Philippines.

97. Python MOLURtrs (L,).

Pytlion molurus, Blgr. Cat. Snakes, i. p. 87.

The common Python of India is included in the list of Malay
Peninsula reptiles, so far as I am aware, solely on the authority of
Stoliczka (J. A. S. B. 1870, p. 205), who mentions having " seen
several specimens obtained in the Wellesley province." I have
not heard of its occurrence in Siam.
In recording localities of animals, such as this python, which

form part of the usual stock-in-trade of itinerant native jugo-lers,

it behoves collectors to be very careful and to make all possible
enquiries regarding them : for instance, when in Bangkok I once
was brought a live Pytlion molurus, but found by questioning that
it had been brought there by an Indian conjurer from Bombay.

Hah. India, Ceylon, South China, Malay Peninsula, Java,
Celebes.
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98. Python cuktus Schleg.

Python ciirtus, BIgr. Cat. Snakes, i. p. 89, and P. Z. S. 1889,

pi. xlv.

Recorded from Malacca and Singapore.

Hab. Malay Peninsula, Sumatra, Borneo'

Family lLTSiiD.i:.

99. Cyltndeophis eufus (Laur.). (Plate XXXVII. fig. 3.)

Cylindrophis rufus. Cantor, p. 53 ; Blgr. Cat. Snakes, i. p. 135.

Siamese. " Ngu-kan-rob," also " ngu-kan-kop."

Malay. " Ular dua kapala " = two-headed snake.

This curious burrowing snake is not uncommon. I have seen

specimens from Taiping in Perak, Kuala Lumpor in Selangor,

Jobore Babru, Singapore, and ten individuals from Bangkok. It

is also recorded from Peuaug. The Bangkok specimens had each

21 rows of scales.

Hahits. At ordinary times tliis snake is fairly cylindrical in

section, and uses its tail in progression, putting the sharp tip

against the ground and pushing its body forward from it ; but it

has the power of depressing its body, when its appearance is very

singular : the neck and anterior part of the body are but slightly

compressed, but posteriorly it is very much so. Conseq uently, when
setn from above the outline of the snake is much tbat of a Sea-

snake seen from the side. . When touched or worried it will not

attempt to strike or bite, but keeps its head flat on the ground,

usually hidden under the folds of the body ; its tail, however, it

raises off the ground and holds aloft curved over backwards in

the most extraordinary manner, so that any casual observer would
imagine the tail was the head and think the snake to be threatening

to strike. Sometimes the tail is not curved over, but held in the

manner most snakes hold their heads when advancing. In captivity

Cylindrophis rufus avoids the light and creeps into any dark

corner.

Colour (in life). The following description of a Bangkok
specimen with no " orange collar-mark " maybe compared with

that of a Singapore specimen (P. Z. S. 1896, p. 877) :—Above
intense iridescent black, with three brown cross-bands interrupted

in the vertebral line. Below black, with about forty-nine trans-

verse pale yellow bands (turning china-white after death). Only
those bands about the middle of the body are regularly formed

;

most of those on the anterior and posterior parts do not meet
along the middle line. A bright vermilion mark on the tail.

Inside of mouth bright red.

Size. The largest Bangkok specimen was 732 mm. in total

length, but one from Kuala Lumpor measured 825 mm.
Hub. Burma, Siam, Cambodia, Malay Peninsula, Sumatra, Java,

Borneo, Celebes.
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100. Cylindeophis linbatus Blanf.

Cylindrophis lineatus, Blgr. Cat, Snakes, i. p. 137.

This snake is only known from the type specimen in the Baffles

Museum, Singapore, described by Mr. Blanford (P. Z. S. 1S8I,

p. 217, pi. XX.).

Hab. Malay Peninsula.

Family Xenopeltid^e,

101. Xenopeltis unicolor Eeinw.

Xenopeltis iinicoloi; Blgr. Cat. Snakes, i. p. 168 (skull figured);

S. Flower, P. Z. S. ] 896, p. 878.

" Ngu saam-paa-teek " of the Siamese.

Localities. This remarkable snake is known from Penang Hill

(Cantor, p. 54) ; Province Wellesley (Cantor, p. 54, and Mr. van
Somraeren's collection) ; Kuala Selangor (Mr. A. L. Butler's

collection); Pahang (Dr. Hanitsch, Eep. Baffles Libr. &
Museum, 1897, p. 9); Singapore (Brit. Mus. Cat.; Peters,

Monatsb. Ak. der Wiss. zu Berlin, 1859, p. 269 ; Eep. Baffles

Libr. & Museum 1897; and my own collection).

The British Museum Catalogue mentions two specimens from
Siam : and I have observed ten Bangkok individuals and one from
Chantaboon.

Habits. A young snake of this species that I kept alive was
fairly quiet from, the first, and after one day's captivity never
attempted to bite \^hen handled. An adult specimen when excited

would twist itself into an irregular pile of tight coils, except the

tail, which was held on one side, raised from the grouiid, and the

tip kept vibrating at a great speed.

Description. In six Siamese specimens the number of ventral

shields was 180, 184, 185, 186, 188, and 196, and of subcaudals
was respectively 27 (2nd), 29 (2nd), 29 (1st), 28 (1st), 28 (2nd), and
27 (1st), which were double, except thost^ whose number, counting
from the anterior end of the tail, is shown in brackets, which were
single. The anal is always divided, and the scales in 15 rows.

Colour (in life). The iridescent colours of this snake are most
beautiful and wonderful. As it crawls along, the curves of its body
flash brilliant lights of emerald-green, copper, blood-red, purple
and electric-blue, while the actual colour is a very dark rich coffee-

brown. The upper labials and whole lower surfaces are uniform
pale yellow. Individuals up to 250 mm. in length have a distinct

broad yellow collar, which disappears entirely in adults.

Size. The largest Bangkok specimen I have measured was
775 mm. in total length, but the species grows larger than that.

Hab. Southern India, Burma, Siam, Malay Peninsula, Sumatra,
Nias, Java, Borneo, Celebes.
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Family CoLUBRiDiE.

Series Aglypha.

Subfamily Ackochobdika'.

102. AcEOCHOBDUs JATANicus Hornstedt.

Acrochordvs javanicvs, Cantor, p. 58 ; Blgr. Cat. 'Snakes, i.

p. 173.

Siamese. " Ngu charog-naam " =" water-elephant snake."

Malay. " IJlar karong"= sack snake "1

„ " Ular sapi '*'= ox snake > (ajnid Cantor).

„ " Ular lemba "= cattle snake
J

Cantor mentions this species from Penang Hill and Singapore.

In June 1898, Mr. A. L. Butler showed me a live specimen that

had been caught in a fish-trap in fresh water near Kuala Lumpor,
Selangor; it was 1778 mm. iu length and had about 152 rows of

scales (counted by Mr. Butler). The EafHes Museum contains a

specimen from Pahang (E. Hauitsch, Eep. EafHes Libr. & Mus.
1897, p. 9). It does not seem to have been previously recorded

from Siam, but it is found in the neighboui'hood of Bangkok, and
is valued for its skin, which is used for niaking the drum-heads of

native drums. The largest specimen I obtained was from Sapatoom,

and measured 1830 mm. (6 feet) in total length.

This snake, when alive and fresh caught, is of immense girth

and very powerful, twisting round one's arms with a grasp like

that of a python. It seems to be purely aquatic (though Cantor

records an exception), frequenting canals and ditches. On land as

a rule it is very sluggish, but when aroused will strike suddenly

with great force, and can inflict an unpleasant bite, as its teeth are

apt to break off in the wound.
I tried keeping two in a tank with some freshwater tortoises,

Cydemys platynota. The snakes did them no harm, but the tortoises

(although they had lived peacefully with other aquatic snakes,

Homcdoisis buccatasiud species of Trojndonotvs), ior some unknown
reason, attacked the Acrochordi and repeatedly bit them about the

head, so that they had to be sepai-ated.

Hab. Siam, Malay Peninsula, Java, IN'ew Guinea.

103. Chebsydeus geantjlatds (Schneid.).

Acrochordus granulaius, Cantor, p. 59.

Chersydrus c/ramdatus, Blgr. Cut. Snakes, i. p. 174.

Malay. '•' Ular limpa " = liver-coloured snake (ajmd Cantor).

Cantor also gives " Ular lauf'as a Malay name for this species,

but every snake which is found in the sea is called " ular laut,"

i. e. sea-snake.

Eecorded from Penang (Cantor) and from Singapore (Brit. Mus.
Cat.). Mr. Kidley informs me this autumn (1898) a " Chersydrus

granulatus was picked up in the road by the Botanical Gardens,
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Singapore), dirty brown and white in rings, a very sluggish

beast."

In the Kuala Luinpor Museum there is a small specimen,

caught (in the act of swallowing a fish) at sea in the Straits of

Malacca between Klang and Singapore.

In the Siamese Museum there is a large stuffed specimen said

to be from Bangkok.
Hah. Ceylon, Madras, Burma, Siam, Cochinchina, Malay

Peninsula, Sumatra, Java, Borneo, Celebes, Philippines, New
Guinea.

104. Xenodeemus javanictts Eeinh.

Xenoclermus jnvanicus, Blgr. Cat. Snakes, i. p. 175.

Eecorded from Penang (F. Miiller, Verb. nat. Ges. Basel, 1887,

p. 268).

Hah. Malay Peninsula, Sumatra, Java.

Subfamily CoLUBBiNiE.

105. POLTODONTOPHIS GEMINATTJS (Boie).

Herpetodryas imonotus. Cantor, P. Z. S. 1839, p. 52.

Polyodontophis geminatus, Blgr. Cat. Snakes, i, p. 185.

Recorded from Malacca and Singapore (P. Z. S. 1896, p. 879).
Hah. Siam (Blgr. Cat. Snakes, i. p. 185), Malay Peninsula,

Sumatra, Java, Borneo, Lombok.

106. Polyodontophis sagittaeius (Cant.).

Calamaria sagittaria, Cantor, p. 64.

Polyodontophis Sagittarius, Blgr. Cat. Snakes, i. p. 187.

Cantor mentions one specimen from the Malay Peninsula.

Hah. West Himalayas, Bengal, Assam, Malay Peninsula.

107. Xenocheophis ceeasogastee (Cant.).

Tropidonotus cerasogasfer, Cantor, p. 92.

Xenochrophis cerasogaster, Blgr. Cat. Snakes, i. p. 191.

Cantor mentions one specimen from the Province Wellesley.
Hab. Bengal, Assam, E-hasi Hills, Malay Peninsula.

108. Peymnomiodon chalceus Cope.

Hah. Siam (Blgr. Cat. Snakes, i. p. 192).

109. Teopidonotus teiangitligeeus Boie.

Tropidonotus trianguligerus, Blgr. Cat. Snakes, i. p. 224.

Eecorded from Penang and Singapore (vide P. Z. S. 1896,

p. 879).

I hme seen a specimen from Penang Hill, 2400 ft., and
obtained another near the foot of Gunong Pulai, Johore, 790 mm,
in length.
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Uolour (in life). Above dark olive, with small black spots

forming indistinct cross-bands or reticulations ; on the anterior

half of the body a lateral series of large triangular black spots,

with the points extending down to the ventrals, separated by
interspaces of bright coral-red ; belly yellow, some of the ventrals

partially edged with black : siibcaiidals yellow, each scale edged
with black; upper labials yellow with black sutures.

Hah. Southern Burma, Malay Peninsula, Sumatra, iS'ias, Sipora,

(Mentawei Islands), Java, Borneo, Celebes, Ternate.

110. Teopidonotus piscatoe (Schneid.)

TropidonotKS iiiscator, Blgr. Cat. Snakes, i. p. 230.

Siamese. " Ngu lai- sau " ;
" ]a\" means vanegated.

Localities. Var. A. The specimen from Singapore mentioned in

the Brit. Mus. Cat. is the only instance I know, of this variety, in

this region.

Var. B. To this variety of the Indian Fishing Snake belong

Cantor's Penang specimen, and those obtained by Mouhot in

Siam and Cambodia ; and I have seen six specimens caught in

Penang at various elevations from sea-level to 2200 feet. In

May and June 1898, these snakes were very numerous uear Alor

Star, Kedah, and it is one of the commonest in Bangkok.

Habits. The Fishing Snake seems generally to be found in or

near fresh water. When newly caught and frightened it is apt to

be fierce, but soon becomes tame in captivity. Its food includes

frogs ; I haA^e known it to eat Microhyla orvata.

Colour (in life).—Var. B. Above olive-brown, black-spotted.

Below whitish, ventrals and snbcaudals more or Ifss edged with

black. A specimen, 360 mm. in length, caught in the M'^ang Na,

Bangkok, 21st July 1S98, was unusually coloured:—Above dark

olive-brown, indistinctly spotted with black. Along e.'irh side a

series of distinct black spots, tli.> interspaces being pale olive-brown,

broadlv marked with hri(/Jit scarlet, which gave the snake a strilving

appearance. Below pale greenish yellow, each ventral and sub-

caudal neatly outlined in black-. Head above olive-brown, with

two small well-defined black-edged yellow spots close together on

the parietals (these two spots are fre(|uently noticeable in Bangkok
specimens) ; sides of head yellowish, two parallel black lines running

obliquely backwards and downwards from the eye. Under surface

of head dull ^^hitish. Iris yellowish green, with narrow golden

ring round pupil.

Size. A female from Penang Hill was 952 mm. in length.

Hah. India, Burma, South China, Siam, Cambodia, Malay

Peninsula, Java, Borneo.

111. Teopidokotus TiGEiKtis Boie.

Hah. Manchuria, China, Japan, Cochinchina, Siam (Blgr. Cat,

Snakes, i. p. 249).
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112. Tbopidonotus stolattjs (L.).

Trojyidonotits stolaius, Cantor, p. 90 ; Blgr. Cat. Snnkes, i. p. 253.

Recorded from Penang, Singapore and the Malay Peninsula.

Hah. Ceylon, India, Burma, China, Porraosa, Hninan, Hong-
kong, Malay Peninsula, Philippines.

113. Tropidohottts tittatus (L,).

Tropidonoius vittatus, Stol. J. A. S. B. 1873, pt. 2, p. 114 ; Blgr.

Cat. Snakes, i. p. 255.

Hab. Malay Peninsula, Java, Celebes.

114. Teopidonotits subminiatus, Schleg.

Tropldonotus suhminiatus, Blgr. Cat. Snakes, i. p. 256.

Siamese. " Ngu lai-sarp."

Localities. I have not been able to find out on what authoritv

this snake is recorded from tbe Malay Peninsula. M. Mouhot
obtained specimens from Siam, Cambodia, and the Laos Mountains.
I have seen seven Bangkok specimens, one being from the Eong
Law on tbe west bank of the Menan, but most were caught in

the compound of the Siamese Museum.
Habits. Specimens we kept in captivity were observed to eat

frogs and small toads

—

Eana limnocharis, Microhyla omata, and
Btifo melanostictus.

Description.

No.
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yellow collar ; the neck behind this collar is brilliant vermilion

and in adult specimens red or crimson. Below immaculate white

or yellow, shading to pink where it joins the dark upper parts.

Sides of the head and neck bright yellow ; below each eye a

black triangular patch extending backwards and downwards (in

one individual this mark was only present on the right side).

Size. The largest Bangkok specimen measured 690 mm. in total

length.

Hah. Eastern Himalayas, Assam, Burma, South China, Siam,

Cambodia, Malay Peninsula, Java, Celebes, Ternate.

115. Teopidonotus chbtsaegus Schleg.

Tropidonotus junceus. Cantor, p. 93.

Tropidonotuschrysargus, Blgr. Cat. Snakes, i. p. 258.

This beautiful snake appears to be a mountain form in the

Malay Peninsula. Cantor got one individual on Penang Hill, and
Mr. L. Wray, Dr. Hanitsch, and myself have in different years

obtiiined it in the Larut Hills, Perak, from 3000 to 3400 feet

above the sea.

Habits. Cantor says :
" Like most of the Asiatic species of this

genus, the present is of fierce habits. It twice unprovokedly bit

a woodcutter who happened to pass it. The bite, of course, was
productive of no consequences except a slight momentary pain."

Colour (ia life). A specimen 310 mm. in length was above

very dark rich olive-brown, with a bright yellow collar-mark

forming an acute backward-pointing angle on the neck ; the skin

between the scales is brick-red, and shows as fine red reticulations

on the anterior part of the body. Labials bright yellow, upper
outlined in black. Below, head and neck bright yellow, remainder
greyish buff, with small black spots, and a very distinct black

spot on the side of each ventral and pair of subcaudal scales.

A specimen 760 mm. in length differed in having no collar-

mark and the red reticulations showing only on the neck, also other

markings which were hardly distinguishable on the smaller

specimen here siiow, viz. numerous narrow black transverse lines,

each interrupted by a dorso-lateral series of dull orange-brown
spots. The lower parts of the sides are iridescent crimson,

speckled with black, and the belly is yellowish, only shading to

greyish buff posteriorly.

The whole lower surface is highly iridescent, with purplish

shades. The eye is large and noticeable. Iris, very narrow
golden ring round pupil, remainder rich red-brown, with a redder
patch above the pupil.

Hah. Eastern Himalayas, Assam, Burma, South China, Malay
Peninsula, Sumatra, Nias, Java, Borneo, Palawan, Balabac, Sipora
(Mentawei Islands).

116. TEOPiDONOirs MACULATUs Edeling.

Hah. Malay Peninsula (one specimen, Malacca ; Blgr. Cat,

Snakes, i. p. 260), Sumatra, Labuan, Borneo.

4a*
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117. Maceopisthodok flaviceps (D. & B.).

Tropidonotus leucomelas, Giinth. Eept. Brit. Ind. p. 271, pi. xxii.

% I-

MacrojnstTiodon Jlavicep.% Blgr. Cat. Snakes, i. p. 266.

The type of 2'. leucomelas is supposed to be from Penang. Mr.

Wray has obtained this species in Perak.

Hah. Malay Peninsula, Sumatra, Borneo.

118. Macropisthodon ehodomblas (Boie).

Macropisthodon rhodomelas, Blgr. Cat. Snakes, i. p. 266.

This snake is frequently found in Singapore (cf. P. Z. S. 1896,

p. 880), and has been recently recorded from Pahang (E. Hanitsch,

Eep. Eaffles Libr. & Mus. 1897, p. 9).

Hab. Malay Peninsula, Sumatra, Java, Borneo, and Celebes (a

specimen in the Eaffles Museuro is said to be from Macassar).

119. Helicops schistosus (Daud.).

Tropidonoiiis schistosns, Cantor, p. 91.

Atretium schistosum, Giinth. Eept. Brit. Ind. p. 273.

Helicops schistosus, Blgr. Cat. Snakes, i. p. 274.

Hah. Malay Peninsula (Cantor), Ceylon, Southern India, Bengal.

Yunnan, Burma.

120. Ltcodon aulious (L.).

Lycodon aulicus, Blgr. Cat. Snakes, i. p. 352.

Siamese. " Jsgu how-peek-kaao," also " Ngu ngaukh."

This little snake, which not uufrequently is found in inhabited

houses, is recorded from Penang, Singapore, and the Malay

Peninsula. The British Museum Catalogue mentions specimens

from Siam, presented by Mr. Newman, and from Cambodia,

collected by M. Mouhot. Personally I have obtained this species

from Penang (sea-level and at 2200 ft. elevation), from Alor Star,

Kedah, and from Bangkok and Chantaboon ; all these were of

Var. D.
Description. In eleven Siamese and Malay individuals the

number of ventral shields varied from 192 to 207, and the sub-

caudal s from 61 to 75. In one specimen from Penang the 4th

and 5th subcaudals were single.

Colour (in life).—Var. D. Above brown, with fine, narrow,

yellow reticulations ; a triangular yellow blotch on each side of

the occiput, confluent in the centre, forming a collar; labials

yellow, all of them or only the anterior ones spotted with brown.

Below uniform white or pale yellow.

Size. A Bangkok specimen measured 540 mm. in total length.

Hab. Ceylon, India, Himalayas, Burma, Siam, Cambodia,

Cochinchina, Malay Peninsula, Sumatra, Java, Sumba, Savu,

Ombaai, Plores, Timor, Celebes, Philippines, Mascarene Islands

(introduced).

N.B,—I know no instaiice of Lycodon jara occurring in Siam
;
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Dr. Haase's Bangkok specimens of "iy._/ara" that I have examined
are undoubtedly L. aulicus.

121. Lycodon laoensis Glintb.

Lycodon laoensis Griinth. Eept. Brit. Ind. p. 317 Blgr. Cat.

Snakes, i. p. 354.

Discovered by M. Mouhot in the Laos Mountains.

Hab. Siam.

122. Lycodon effeenis Cant.

Lycodon effrceriis, Cantor, p. 70, pi. xl. fig. 2.

Lycodon ^renis, Blgr. Cat. Snakes, i. p. 356.

Cantor obtained one specimen from Penang Hill.

Hah. Malay Peninsula, Sumatra, Borneo.

123. Lycodon subcinctus Boie.

Lycodon platurinus. Cantor, p, 96.

Lycodon subcinctus, Blgr. Cat. Snakes, i. p. 359.

Eecorded from Penang Hill (Cantor) and Singapore (Brit. Mus.
Cat., Hanitsch, Flower). In December 1896 I obtained another

specimen in Singapore, 710 mm. in total length. In September

1897 Dr. Wilson gave me a specimen caught in Johore Bahru.

And in April 1898 I got two males in the Larut Hills, Perak, at

an elevation of 4400 feet (each of which had a recently swallowed

lizard, Lygosoma sp. incert., in its stomach), one 753 mm. and the

other 756 mm. in length.

Colour (in life). Above purplish black, with double white cross-

bands. Skin between scales whitish. Below, buff and purplish

black ; anteriorly the two colours form alternate broad but ill-

defined cross-bauds, posteriorly they are irregularly mottled.

The similarity in colouring between this harmless snake and one

variety of the poisonous Bungarus candldus is worthy of notice.

Hah. Malay Peninsula, Sumatra, Nias, Java, Lombok, Borneo,

Philippines.

124. DeyocaiiAmfs scbannulatus (D. & B.).

Dryocalamus suhanmdatus, Blgr. Cat. Snakes, i. p. 371.

Eecorded from Singapore and Province Wellesley (P. Z. S.

1896, p. 881).

Hah. Malay Peninsula, Sumatra.

125. Dryocalamus davisonii (Blanf.).

Hydrophobius davisonii, Blgr. Fauna Brit. Ind., Eept. p. 299
(1890).

Dryocalamus damisonii, Blgr. Cat. Snakes, i. p. 372 (1893).

Siamese. " Ngu plang-nuan."'

I have seen three or four specimens from Bangkok ; one
measured 965 mm. in total length.

Hab. Tenasserim, Siam, Cochinchina, Annam.
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126. Zaocys cabinatus (Giiuther).

Zaocys carimtus, Blgr. Cat. Snakes, i. p. 377, pi. xxvii. fig. 1

;

E. Hauitsch, Eep. Baffles Libr. & Mus. 1897, p. 9.

Eecorded from Perak and SiDgapore.

Hab. Malay Peninsula, Sumatra, Borneo.

J^.B.—Specimens of the harmless Zaocys are sometimes mistaken

for the poisonous Hamadryad, 2saia bumjarvs. A friend ouce told

me of his having killed two Hamadryads in the Larut Hills, and

after\\ ards showed me the bodies ; they were both Zaocys, but I

cannot say now if they belonged to this or the next species.

127. Zaocts fuscus (G-iinther).

Zaocys fuscus, Blgr. Cat. Snakes, i. p. 378, pi. xxvii. tig. 2.

Of this fine snake, which has not previously been recorded from

the Malay Peninsula, 1 obtained one specimen, a male, on Penang

Hill, at an elevation of 1900 feet, in March 1898. A^entrals 195,

subcaudals 160. Total length 2965 mm. (or 9 feet 8| inches).

lu its stomach was a recently s\\allo\\ed frog, Meyalophrys

nasuta.

Colour (in Ufe). Above ohve-brown, with a bright brick-red

vertebral line (which faded after death) ; a black lateral line on the

posterior half of the body and on the tail ; lower surfaces uniform

primrose-yellow. Head above dark olive-brown ; 5th, 6th, and

7th upper labials and whole lower jaw primrose-yellow. Scales

on upper surface of tail edged with black.

Hab. Malay Peninsula, Sumatra, Natuna, Borneo.

128. Zamenis koeeos (Schleg.).

Zamenis horros, Blgr. Cat. Snakes, i. p. 384.

This Eat-Snake has been recorded from Penang, Perak, and

Singapore (P. Z. S. 1896, p. 882), and M. Mouhot obtained it

in Siam.

Eecently I have seen seven individuals from the region treated

of in this paper : two caught at Bakar Bata (near Alor Star),

Kedah ; one from Province Wellesley ; one from the Kuala Kangsa

Pass (between Larut and Kinta) in Perak; one from Kuala

Lumpor, Selaugor (1568 mm. in total length) ; one I shot in the

jungle near Kabiu, Siam ; and one was caught at Pachim, Siam, by

Mrs. Stanley Flower, which measured 1780 mm. (5 feet 10 inches)

in total length, and is the biggest Z. horros I have ever seen.

Toung specimens may have very distinct narrow yellou- cross-

bars on the anterior part of the body, which become gradually

fainter posteriorly.

Hab. Sikhun Himalayas, Assam, Burma, Western Yunnan,

Southern China, Siam, Malay Peninsula, Sumatra, Java.

129. Zamenis irucosus (L.).

Zamenis miicosus, Blgr. Cat. Snakes, i. p. 385.

Siamese. " Ngu how-talaan."'



1899.] BEPTILES OF THE MALAY PENINSULA AND SIAM. 667

Localities. The Dharaan-or Eat-Snake seems to be numerous in

Bangkok, and I have come across several specimens, especially in

the Wang Na and at Sapatoom. There is a specimen in the British

Museum, obtained in Siam by M. Mouhot, and oue said to be from

Singapore, presented by Dr. Dennys.
Habits. I have more than once seen the Dhaman moving in the

open in bright daylight. When newly caught it is fierce and bites

hard, and, as the teeth sometimes break off in one's flesh, it may
inflict a nasty wound unless the broken-off teeth are at once

extracted. When angry it utters repeatedly a curious threatening

sound, audible ?ome yards off, best described as " I'oaring," some-

thing like the the deep growling of a big dog.

It also rears up its head like a Cobra and dilates its neck,

but not transversely like Naia or dorsally, but ventrally ; the

anterior ventral shields are thrust out and become acutely keeled,

and the skin on the sides ot the neck is widely stretched, showing

yellow between the brown scales.

Colour (in life). Above olive-brown or light yellovi'ish brown,

shading towards the sides (on the anterior half especially) to very

pretty shades of purple and mauve-grey. On specimens up to 1000

mm. in length there are on the anterior half of the body indistinct,

narrow, light cross-bands, showing plainest on the sides, and

more or less obliterated in the vertebral region. In all specimens,

on the posterior part of the body and on the tail, are numerous
very distinct but irregular black cross-bands, narrower than the

pale brown interspaces. Below pale yellow, the cervical and
posterior ventral shields and the subcaudal shields are partially

edged with black. Labials yellow, strongly edged with black along

the sutures.

Size. An individual from Sapatoom measured 2284 mm. (7 feet

6 inches) in total length, and others were nearly as large.

Hah. Transcaspia, Afghanistan, Cashmere, Nepaul, Sikhira,

Lidia, Ceylon, Burma, Jj'ormosa, South China, Siam, Malay
Peninsula, Java.

130. Zamenis spinalis (Peters).

Zamenis spinalis, Blgr. Cat. Snakes, i. p. 394.

Hah. Mongolia, Corea, China, Hainan, Siam.

131. Zamenis fasciolaxus (Shaw).

Zamenis fasciolatus, Blgr. Cat. Snakes, i. p. 404.

Recorded from Province Wellesley (Cantor, p. 72).

Hah. Northern India, Madras, Malay Peninsula.

132. Xenelaphj^ hexagonotus (Cantor).

Xenelaphis hexagonotus, Blgr. Cat. Snakes, ii. p. 8.

Recorded from Penang, Pahang, and Singapore (P. Z. S. 1896,

p. 882).

Eah. Burma, Malay Peninsula, Sumatra, Java, Borneo.



668 ilE. STATSLEY S. S-LOWEa OST tHfi [May l6,

lyy. Coluber porphyeaceus Cantor.

Coluber porphyraceus, Blgr. Cat. Snakes, ii. p. 34.

The Brit. Mus. Catalogue mentions a specimen from Singapore,

from Dr. Cantor.

Hah. Eastern Himalayas, Assam, Burma, Yunnan, Malay

Peninsula, Sumatra.

N.B.

—

Coluber hodgsonii (Giinth.) is recorded from Singapore !

[E. Hanitsch, Eep. Eaffles Libr. & Mus. 1897, p. 10.]

134. COLXTBER TJENIURUS (Copo).

Coluber tceniurus, Blgr, Cat. Snakes, ii. p. 47 ; Eidley, J. S. B. E.

A. S. 1898, p. 99.

This snake has been recently added to the known fauna of the

Malay Peninsula by Mr. H. N. Eidley, who obtained specimens in

the Batu Caves, near Kuala Lumpor. In June 1898 Mr. A. L.

Butler and myself visited these caves and obtained more specimens

of this co-called " White Snake." They were far in the hill-side,

where no daylight can ever penetrate ; one specimen had a recently

swallowed bat in its stomach ; the largest was 2260 mm. (7 feet

5 inches) in total length. In September 1897 I received a speci-

men, through the kindness of Dr. Wilson, caught in Johore Bahru,

which measured 1657 mm. inlength ; and, in Sept. or Oct. 1898, I

hear Mr. Butler " caught a ' Cave Suake' in a drawer in a rest-

house in Selangor on the Pahang track, miles away from any rocks :

it is olivaceous in colour."

Hab. Manchuria, China, Sik])im, Cochinchina, Siam, Malay
Peninsula, Sumatra, Borneo.

135. Coluber oxycephalus Boie.

Herpetodryas oxycephalus, Cantor, p. 80.

Coluber oxycephalus, Blgr. Cat. Snakes, ii. p. 56.

This handsome green Snake is found in the hills of Peuang

(two specimens recorded by Cantor, and I have seen two in the

collection of Mr. van Sommeren), in Larut, Perak (specimen in the

Taiping Museum), in Pahaug (E. Hanitsch, Eep. Eaffles, Libr.

6 Mus. 1897, p. 10), in Malacca (Peters, Monatsb. Berl. Ac. 1895,

p. 269), in Johore (Dr. Wilson gave me a specimen from Johore

Bahru), and in Singapore (two specimens in the Bi'itish Museum
from Gen. Hardvvicke and one obtained by myself in October 1897).

Hab. Eastern Himalayas, Tenasserim, Malay Peninsula, Java,

Borneo, Philippines, Great Natuna Island.

136. Coluber melanueus Schleg.

Coluber melanurus, Bigr. Cat. Snakes, ii. p. 60; S. Elower,

P. Z. S. 1896, p. 883.

This snake is found in the hills of Peuang (two specimens in

Mr. van Sommeren's collection), in Province Wellesley, in Selangor
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(several local specimens in the Kuala Lumpor Museum), and in

Singapore (Dr. Denny s, Mr. Ridley, Dr. Hanitsch, and myself).

Hah. South China, Burma, Malay Peninsula, Sumatra, Nias,

Java, Borneo.

137. COLUBEE BADIAT0S Schleg.

Coluber racliatus BIgr. Cat. Snakes, ii. p. 61.

Localities. Found in Penang (Cantor and others). Province
Wellesley (two specimens in Mr. van Sommeren's collection),

Perak (several specimens from Taiping and Kuala Kangsa, in the
Taiping Museum), and Singapore (Cantor and Hanitsch).

It does not seem to have been previously recorded from Siam,
where I obtained four specimens from Bangkok and one from
Ayuthia.

Habits. Like most species of Coluber, this is a fierce snake and
will bite one vigorously ; the neck is apparently dilatable.

Colour (in life). Above yellowish brown, with three black lines

along each side of the anterior part of the body : these may be more
or less broken up into a series of elongated spots ; usually the upper
line is broad and conspicuous, and the low est narrow and indistinct

;

a well-marked black line across the occiput; three black lines

radiating from the eye. Lower parts uniform yellow, or lemon-
yellow anteriorly and yellow with pink shades posteriorly (after

death, in specimens placed in spirits, dark purplish speckles mav
appear). In young specimens the anterior half of the body may
be indistinctly reticulated with white. Iris bright golden (" bright

gamboge, with a concentric black ring"

—

Cantor).

Size. The largest Bangkok specimen was 1696 mm. in total

length.

Hub. Eastern Himalayas, Bengal, Assam, Burma, South China,
Cochinchina, Siam, Malay Peninsula, Sumatra, Java.

138. GoirroPHis maegahitatus (Peters).

Gonijosoma margaritatum, Peters, Mon. Berl. Ac. 1871, p. 578
Gonyophis margaritatus, Blgr. Cat. Snakes, ii. p. 71.

Hob. Malay Peninsula (Singapore, Blgr. A. M. N. H. (6) viii

1891, p. 290), Borneo.

139. Dendeophis pictus (GrmeL).

LeptopJiis pictus. Cantor, p. 82.

BendroiyJiis pictus, Blgr. Cat. Snakes, ii. p. 78.

Localities. The Painted Tree-Snake is by no means rare ; it has
been found in Penang (Cantor), on Penang Hill at 2000 feet
(S. S. P.), at Alor Star and at Kuiim, Kedah (S. S. P.), at Taiping,
Perak (S. S. P.), at Kuala Lumpor, Selangor (Hanitsch, Eep.
Baffles Libr. & Mus.l897, p. 10), at Tanglin, Singapore (S. S. P.),
in Siam (Siamese Museum), in the Laos Mountains (Mouhot), and
in Cambodia (Mouhot).

Habits. In the stomach of one I found a frog, Rana macrodnctyla,
which indicates that this snake is not entirely arboreal, as'
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E. macrodactijla is a marsli-haunting species. Dendrophis joictus is

very gentle wben handled.

Colour (in lite). Above olive bronze-brown ; a black line on

either side of the head from the nostril passing through the eye

and continued along the anterior quarter of the body, where it is

broken at fivquent and regular intervals by diagonal bands of

rich blue-green. Along each side of the body is a pale whitish

bronze line, bordered above and below by rich dark brown. These

lateral lines disappear on the tail, which is plain olive-brown above

aud on the sides. Tlie upper labials and sides of the neck below

the black line are pale lemon-yellow. The ower surfaces of head,

body, and tail are immaculate white ; the lateral ventral keels are

finely outlined in dark brown ; and the sides of the ventral shields

above the keels are white, with very pretty pink and bronze shades.

Iris bronze. Tougue red, with black tip.

Nab. Eastern Himalayas, Bengal, hills of Southei-n India,

Burma, Siam, Cambodia, Mnlay Peuinsula, Sumatra, Nias, Linga,

Java, Lombok, Flores, Ombaai, Great Natuna Island, Borneo, Sulu

Islands, Celebes, Ceram, Misol, Ternate, Philippines.

140. DENnBOPHis FORMOSus Boie.

Dendrophis formosus, Blgr. Cat. Snakes, ii. p. 84.

Localities. This handsome snake is found on Penaug Hill (one

specimen in Mr. van Sommeren's collection, and one obtained by,

mvseif at 2200 feet), at Kuala Lumpor, Selangor (R. Hanitsch

Kep. Eaffles Libr. & Mus. 1897, p. 10), in Malacca (Brit Mus. Cat.),

and in Singapore (E. Hanitsch, op. cit. p. 10, and S. Flower,

P. Z. S. 1896. p. 883).

Colour (in life). A specimen 1422 mm. (4 feet 8 inches) long,

caught on Penang Hill, 2nd April 1898, differed somewhat from

the Singapore specimen described in P. Z. S. 1896, p. 883. Its

colours were as follows :

—

Top of head and enlarged row of \ ertebral shields rich red-brown

;

posterior border of each of these shields black. Upper parts of

sides of body yellowish brown with red and green shades, each

scale edged posteriorly with black ; the skin between the scales is

bright ultramarine-blue aud shows distinctly on the sides of the

neck. The back becomes less brown posteriorly and more yellow,

finally turning to green on the tail. A broad black line from the

muzzle passing through the eye to the nape, where it converges

with but does not meet its fellow ; the two run back parallel

along the neck and soon disappear. Labials and under surface of

head and neck bright greenish yellow. The lowest row of scales

on each side of the body and the ventrals are bright grass-green.

The lateral ventral keels and subcaudal shields are not outlined in

black. Iris sea-green, with broad, black, horizontal line through it.

Tougue red, black tip.

Hab. Malay Peuinsula, Sumatra (" Suugei Mandan, Sumatra,"

E. Hanitsch, Eep. Eaffles Libr. & Mus. 1897, p. 10), Java,

Borneo.
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141. Dendrelaphis caudolineatus (Grray).

LeptopMs caudolineatus. Cantor, p. 85.

Dendrelaphis caudolineatus, Blgr. Cat. Snakes, ii. p. 89.

Eecorded from Penang, Perak, Pahang, and Singapore (P. Z. S.

1896, p. 884).

Hab. Southern India, Mergiii, Malay Peninsula, Sumatra, Mas,
Sipora (Mentawei Islands), Natunas, Borneo, Philippines.

142. SiMOTES puepueascens (Schleg.).

Xenodon purpurascens, Cantor, p. 67.

Simotes catenifer, Stol. J. A. S. B. 1873, p. 121, pi. xi. fig. 3.

Simotes dennysi, Blant'ord, P. Z. S. 1881, p. 218, pi. xxi. fig. 1.

Simotes purpurascens, B!gr. Cat. Snakes, ii. p. 218.

Localities. Cantor's specimen from Penang Hill belongs to

var. C, with 21 rows of scales.

Var. B, with 19 rows of scales, is recorded from Johore (Stol.),

Pahang (Hanitsch, Eep. Eafiles Libr. & Mus. 1897, p. 10), and

Singapore (Brit. Mus. Cat. and Hanitsch, op. cit. p. 10). And I

have obtained specimens from Penang Hill, at 2000 and 2500
feet elevation.

Colour (in life). Above dark brown, shading to deep purple on

the sides, with about sixteen blotches along the back, each narrowly

edged with black and reddish yellow. Head yellowish brown, with

characteristic Simotes black symmetrical lines and small spots.

Tieiow pinJcish huff. Many of the ventrals on the posterior part of

the body and the anterior subcaudals a.re piurplish grey.

Size. A Penang specimen measured 698 mm. in total length,

but one from Sipora has been recorded of 950 mm. (3 feet,

1| inches).

[Blgr. Ann. Mus. Geneva (2) xiv. 1894, p. 616.]

Hab. South China, Cochinchina, Siam, Malay Peninsula,

Sumatra, Nias, Sipora (Mentawei Islands), Java, Borneo.

143. Simotes cxcltjeus (Cantor).

Simotes hicatenatus, Stol. J. A. S. B. 1873, p. 114.

Simotes fasciolatus, Griinth. Eept. Brit. Ind. p. 218, pi. xx.fig. B.
Simotes cochinchinensis, Giinth. I. c. p. 219, pi. xx. fig. C.

Simotes cyclurus, Big. Cat. Snakes, ii. p. 219.

There are specimens of var. E. mentioned in the British Museum
Catalogue from Pachebone and the Laos Mountains, collected by
M. Mouhot, and from Siam, presented by Mr. Newman.

I have observed five individuals caught in Bangkok, all belonging

to var. E (scales in 21 rows). The largest, a male, was in total

length 806 mm. The ve«trals (numbered respectively 161, 162,

170, 170, and 174, and the subcaudals (which are double, with the

exception specified) 4^,43, 45 (5th single), 53 and 41. One specimen
had only 7 upper labials, the 4th entering the eye ; the remainder
had 8 upper labials, the 4th and 5th entering the eye.

One specimen had only one anterior temporal on one side.
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This variety had no lougitudinal lines or ventral spots, but about

17 dark transverse marks on the body and tail.

Hah. Bengal, Assam, Burma, South China, Cochinchina, Siam,

Malay Peninsula, and Sumatra.

N.B.—SiMOTEs vioLACEus (Cantor).

Simotes violaceus, Blgr. Oat. Snakes, ii. p. 222.

This species was obtained in Cambodia by M. Mouhot, so will

probably be eventually found in Siam.

Hab. Bengal, Assam, Burma, Cambodia, South China.

144. Simotes ootolineatus (Schneid.)

Simotes octolineatiis, -Blgi"- Cat. Snakes, ii. p. 224 ; S. Flower,
P. Z. S. 1896, p. 884.

Eecorded from Perak and Siugapoi-e.

Hah. Southern India, Malay Peninsula, Sumatra, Java, Borneo,
Sulu Islands.

145. Simotes signatus Giinther.

Simotes signatus, Blgr. Cat. Snakes, ii. p. 226.

Hah. Malay Peninsula (Singapore, Brit. Mus. Cat.), Sumatra,

Java.

146. Simotes t^niatijs Giinther.

Simotes tcnniatus, Giinth. Eept. Brit. Ind. p. 216, pi. xx. fig. A ;

Blgr. Cat. Snakes, ii. p. 227.

Siamese. " Ngu kow-pe-kow."
Localities. This species was discovered by M. Mouhot in Cam-

bodia, and specimens from Siam have also reached the British

Museum through Sir H. Schomburgk and Mr. Newman.
I obtained three individuals in Bangkok, and one near Bortong

Kabin, up the Bangpakoug river.

Habits. It feeds sometimes on the small frog MicrohyJa ornata.

Popular belief. The Siamese greatly dread this snake, considering

it poisonous ; and they say, though it cannot kill a man, its bite

will render him dumb and speechless for the rest of his life.

Descnption. Two of these Siamese specimens had 17 rows of

scales and two 19.

Colour (in hfe). Above olive-brown ; a very narrow pale yellow

vertebral line ; on each side of this two very dark brown longitu-

dinal lines, more or less broken up into a series of spots. Below
bright coral-red, with, on either side, a row of triangular (apex

pointing forward), semicircular, or squarish black, spots ; the under
surface of the tail is immaculate bright coral-red. Between the

brown of the upper parts and the red belly there is on either side

a pale yellowish-white line. Head ornamented with characteristic

Simotes marks, black with narrow pale yellow margins ; under
surface of head pale yellow.
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Size. The largest specimen, a female from Bangkok, measured

330 mm. in total length.

Hah. Siam, Cambodia, Cochiuchina.

147. SiMOTES CKUESfTATTJS GUnther.

Simotes cruentatits, Blgr. Cat. Snakes, ii. p. 231, pi. x. fig. 1.

Hub. Burma, Malay Peninsula (Stol. J. A. S. B. 1873, p. 121).

148. Ablabes tricoloe (Schleg.).

Ablabes tricolor, Blgr. Cat. Snakes, ii. p. 281.

Found in Singapore by Mr. Ridley, and I got a specimen near

the foot of Governmpnt Hill, Penang, in April 1898 ; it was a

gentle snake, 468 mm. in total length.

Ilab. Malay Peninsula, Sumatra, Borneo, Java.

149. Ablabes baltodirus (Boie).

Coronella baliodeira, Cantor, p. 66,

Ablabes baliodirus, Blgr. Cat. Snakes, ii. p. 283.

Cantor obtained two specimens from the hills of Penang ; he
says " it is of fierce habits." Mr. Eidley informs me he caught an
Ablabes baliodirus on the top of Bujang Malacca, in Perak, in Sept.

or Oct. 1898.

Hab, Malay Peninsula, Sumatra, Java, Xatuna Islands, Borneo.

150. Ablabes longicauda Peters.

Ablabes longicaiida, Blgr. Cat. Snakes, ii. p. 284.

Mr. C. Curtis, Superintendent of the Botanical Gardens, Penang,
kindly gave me a specimen of this apparently rare snake, which he
had found alive in a tin box in his house in the suburbs of George-
town, Penang, during March or April ] 898.

Sab. Malay Peninsula, Sumatra, Borneo.

151. Macrocalamus lateralis Giinther.

Macrocalamus lateralis, Giinth. Eept. Brit. Ind. p. 199, pi. xviii.

fig. D ; Blgr. Cat. Snakes, ii. p. 327.

This species was known from a single specimen (from General
Hardvvicke's East Indian collection) of doubtful locality. In
April 1898 I was fortunate enough to get three individuals in the
Larut Hills, Perak, at an elevation of 4400 feet.

Description. These three specimens agree with the description of

M. lateralis, except that they possess a loreal shield, larger than

deep ; the type-specimen was apparently abnormal in having
the loreals united with the prsefrontals. The numbers of ventral

and subcaudal shields were respectively 110 and 25, 110 and 27,

119 and 21.

Colour. Above rich dark reddish brown. Below, head and neck
yellow, remainder bright coral-red, with a black latero-ventral line,

clearly defined from the under surface of the neck to the tip of the

tail on each side.



074 MB, STANLEY S. FLOWER ON THE [May 16,

Labials and sides of neck yelloM- ; a dark mark below eye and
another behind it running obliquely to angle of mouth, and
another similar but larger mark on the neck.

Size. These specimens were 193 mm., 212 mm., and 222 mm. in

length.

ifab. Malay Peninsula.

152. PSEUDOEHABDIUM LONGICEPS (Cautor),

Pseudorhahdium longiceps, Blgr. Cat. Snakes, ii. p. 329.

E«corded from Penang, Perak, and Singapore (P. Z. S. 1896,

p. 886).

Hob. Malay Peninsula, Sumatra, Borneo, Celebes, Philippines.

153. Calamaeia albitenter (Gray).

Calamaria linncei, var., Cantor, p. 62.

Calamaria albiventer, Blgr. Cat. Snakes, ii. p. 336.

Of this very handsome snake I got a specimen, 279 mm. long,

on Penang Hill, elevation 2000 feet, in March 1898. Its colours

were very distinct and pretty.

Colour (in life). Above rich red-brown, with a pair of black-

edged bright red vertebral lines ; on each side a black-edged bluish-

white line. Upper surface of head rich red-brown, finely speckled

with black. IJuder surface of bead rich lemon-yellow, which

gradually shades into red on the neck ; remainder of lower surface

bright coral-red. A median black line under the tail.

Ifab. Malay Peninsula.

154. Calamaria sumatrana Edeling.

Calamaria sumatrana, Blgr. Cat. Snakes, ii. p. 339.

Hab. Malay Peninsula (Singapore, W. L. Sclater, J. A. S. B. Ix.

1891, p. 233) and Sumatra.

155. Calamaria leucocbphala D. & B.

Calamaria lumbricoides, var. Cantor, p. 61.

Calamaria leucocepTiala , Blgr. Cat. Snakes, ii. p. 344.

Localities, Of this species, already recorded from Penang and
Singapore, I obtained four specimens on Peniing Hill, at elevations

of about 2200 feet, and one at the mouth of the Batu Caves, near

Kuala Lumpor, Selangor.

Habits. Two were found under a water-butt near a house ; when
disturbed they were fierce, striking and threatening with wide-

opened moutb.
Colour (in life). These snakes are highly iridescent, and the line

of demarcation between the dark upper and light lower parts is

sharply defined : upper parts rich dark brown, purplish blue, or

blackish ; lower parts uniform white, buff, or very pale purplish

blue, with a more or less indistinct zigzag median dark line under

the tail. Head and neck bright lemon- or sulphur-yellow ; on the

top of the head there may be a symmetrical chestnut-coloured
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mark which shows the bright yellow ground-colour through breaks

in it and which does not join on to the dark upper parts, or else

this mark may be a duller brown and larger aud joined to the

dark upper parts either narrowly (only in the vertebral Une) or

broadly.

Size. These five specimens varied from 265 to 293 mm. in total

length.

Hab. Malay Peninsula, Sumatra, Java, Borneo.

156. Calamaeia pavimentata D. & B.

Calamaria pavimentnta, Blgr. Cat. Snakes, ii. p. 348; S. Flower,

P. Z. S. 1896, p. 886.

M. Mouhot obtained a specimen of this snake in Siam and two in

the Laos Mountains ; these form the types of Calamarki slamensis

Giinth. In April 1898 I saw three more individuals from Penang

Hill, or.e caught ac aliout 800 feet, the others at about 2000 feet.

Hab. Burma, Siam, Cochiuchina, Canton, Malay Peninsula, Java

Series Opisthoglypha.

Subfamily Homalopsin^.

157. Htpsiehina indica (Gray).

Hypsirhina indica, Blgr. Cat. Snakes, iii. p. 4, pi. i. fig. i.

The only known specimens, the types in the British Museum,
are supposed to be from the Malay Peninsula.

Eab. Malay Peninsula ?

158. Htpsiehina plttmbba (Boie).

Hypsirhina plumbea, Blgr. Cat. Snakes, iii. p. 5.

Localities. The British Museum Catalogue mentions specimens

from Pachebone, Siam (Mouhot), and from Penaug (Cantor, Hard-
wicke). I obtained one near Taiping, Perak, in Dec. 1899 ; two
near Tahkamen, Siam, in March 1897 ; and one near Alor Star,

Kedah, in May 1898.

HabiU. This snake apparently usually frequents freshwater-

ponds or rivulets, but one I found under a stone some little distance

from any water. When frightened, this species will bite fiercely

at anything within reach.

Colour (in life). Above dark olive-brown, with small irregular,

scattered, black spots, and in one specimen (from Kedah) a series

of small black spots along the vertebral line of the neck, and a

black spot on either side of the head aljove the angle of the mouth.
Lips and whole lower surface bright chrome- or saiFron-yellow. A
dark brown zigzag median line uoder the tail.

Size. An individual from Tahkaineu measured in total length
411 mm.

Hub. Bui'ma, South China, Pormosa, Hainan, Siam, Malav
Peninsula, Java, Borneo, Celebes.
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159. Htpsiuhina jagobii Peters.

Hypsirhina jagorii, BIgr. Cat. Snakes, iii. p. 6.

The British Museum Catalogue mentions specimens from Siam
received through M. Mouhot, Sir R. Schomburgk, and Mr, W. H.
Newman. I obtained three in Bangkok and one at Tahkamen,
the latter 635 mm. in total length.

Hah. Siam.

160. Hypsirhina enhybris (Schneid.).

Hypsirhina enJiydris, Blgr. Cat. Snakes, iii. p. 6.

Siamese. " Ngu pla "=" fish-snake," also applied to other species

of Homalopsine snakes. This species has been recorded from
Penang and Singapore. I obtained one specimen from near Alor

Star in Kedah, and two in Bangkok, all belonging to var. A.
Colour (in life). The Kedah specimen was coloured as follows :

—

Above dark olive-brown, with indistinct black longitudinal lines

and dark yellowish-olive dorso-lateral lines. Beneath pale yellow,

with brown median ventral line, interrupted at the suture of each

ventral shield, but uninterrupted and darker under the tail ; on
each side two brown veutro-lateral lines, the lower one much
darker than the upper. Lips yellow.

Hab. India, Ceylon, Burma, South China, Cochinchina, Siam,

Malay Peninsula, Borneo, Celebes.

161. Hypsirhina chinensis Gray.

Hypsirhina chinensis, Blgr. Cat. Snakes, iii. p. 8, pi. i. fig. 2.

Hah. China, Siam.

162. Hypsiehina booourtii Jan.

Hypsirhina bocoicrtii, Blgr. Cat. Snakes, iii. p. 10.

Of this species, which was not previously recorded from the

Malay Peninsula, I obtained an adult female, 854 mm. in total

length, near Alor Kedah, in June 1898, who while in captivity

brought forth seventeen young, alive. They were expelled at

intervals of from ten to twenty minutes ; between whiles she lay

quite still, as if exhausted. The young came out head foremost,

and were very lively as soon as born, perfectly *' at home " in the

water, swimming with ease and speed, but very awkward and

sluggish on land ;
as soon as born they proceeded to change their

skin. If picked up gently in the hand they were perfectly tame

and quiet, but if surprised or pinched they bit with promptitude

and vigour. Some new-born young of Hypsirhina enhydris which

Cantor observed "refused fishes and aquatic insects " and eventually

" expired from inanition "
; but these young //. hocourtii fed freely

on small frogs {Bana and Microhyla) when only a day or two old.

The new-born young were about 220 mm. in length.

Colour (in life). ? . Above very dark olive- brown, with dark

yellow spots forming longitudinal lines, and more or less irregular,

black-edged, dark yellow, narrow cross-bars. Lips dull yellow, each
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scale black-edged. Beneath dull yeJlow, with vertical black bars

interrupted on the ventral line except under the tail.

Hah. Siam, Malay Peninsula.

163. Htpsikhina sieboldii (Schleg.).

Hypsirhina sieboldii, Blgr. Cat. Snakes, iii. p. 11.

Hah. India, Burma, Malay Peninsula.

164. HOMALOPSIS BUCCATA (L.).

Homalojysis buccata, Blgr. Cat. Snakes, iii. p. 14 (skull fig.).

Siamese. " Ngu-pla "=" fish-snake."

Localities. This snake has been recorded from Penang, Malacca,

and Singapore (vide P. Z. S. 1896, p. 887). There are specimens
from Perak in the Taiping Museum. I obtained two near Alor
Star, Kedah, and about twelve specimens in Bangkok. A specimen
in the Siamese Museum has two heads, side by side, each about
equally perfectly developed.

Habits.' H. buccata frequents the neighbourhood of water, in

which it spends most of its time, and is an expert swimmer ;
" it

feeds on fishes " (Cantor). When fii-st caught it is very wild,

but becomes quite tame in two or three days. I have kept several

individuals in captivity, one for 14 months, when it was set at

liberty on my leaving Siam. They appeared to have more intelli-

gence than most snakes and appreciated being petted : when I
came to the tank in which they were kept they would often of

their own accord come to me and climb up my arm and remain
round my neck or curled up in a pocket sometimes for hours till

replaced in the tauk, while they resented being touched by anyone
else, which was remarkable, for other snakes that I have kept as

pets never objected to being picked up by one anyone (who was
used to handhng snakes). Their food in captivity was frogs

{Rana limnocharis).

Colour (in life). Homalojjsis buccata is a remarkably pretty

snake on account of the richness of its colours and the bold, hand-
some markings. The following description is of adult specimens
from Bangkok :

—

Above with broad transverse rich chocolate-brown cross-bands
narrowly edged with black, separated by narrow pale greyish-brovra

interspaces ; on the anterior part of the body these interspaces are

alternately complete and broken up into three parts. An irregular

spot on the centre of the back, and an acutely pointed wedge
(pointing upward) on each side. Head pale brown, with a V-shaped
dark brown mark on the snout, and a A-shaped mark on the top of

the head, which on each side sometimes joins^ dark brown line which
begins in front of and passes through the eye and continues back-
ward till it joins the first dark transverse band on the neck, which
band has a prolongation forward in the vertebral line ; a narrow
brown black-edged line which reaches as far as the posterior

branches of the A or sometimes enters the angle. Belly pure

Pboc. Zool. Soc—1899, No. XLIV. 44



678 MB. STA3TLET S. FLOWER ON THE [May 16,

8o

1



1899.] REPTILES or THE MALAY PENLNSULA AND SIAM. 679

white, with a series of small hlack spots along each side ; the white

belly gradually shades to a very rich lemon-yellow on each side,

where the dai'k upper markings commence abruptly. The under
surface of the tail is extensively marked with very dark brown.

Young specimens from Kedah were marked as above, but the

chocolate-brown cross-bands were darker, the interspaces bright

yellow-oclire, and the whole lower surface lemon-yellow (c/. Cantor,

p. 96).

Hah. Burma, Siam, Cambodia, Malay Peninsula, Sumatra, Java,

Borneo.

165. Ceebeeus ehtnchops (Sehn.).

Cerberus rhynchops, Blgr. Cat. Snakes, iii. p. 16 ; S. Flower,

P.Z.S. 1896, p. 888.

Localities. Recorded from Penang, Singapore, and Kuala Lumpor
(E. Hanitsch, Eep. Raffles Libr. & Mus. 1S97, p. 10). I have

also obtained it from Johore Bahru, and from Alor Star, Kedah.
Habits. I can only confirm Cantor's remarks :

" In the Malayan
countries this species occurs in numbers in rivers, estuaries, and . .

sea-coasts. It feeds upon fishes. It is of peaceful habits."

Hah. India, Ceylon, Burma, Lower Siam, Malay Peninsula,

Sumatra, Engano, Sipora (Mentawei Islands), Linga, Java, Plores,

Sumba, Borneo (I obtained six specimens at Brunei), Celebes,

N. Ceram, Philippines, and the Pelew Islands.

166. PoEDONiA letjcoealia (Schleg.).

Homalopsis leucobalia, Cantor, p. 102.

Fordonia leucobalia, Blgr. Cat. Snakes, iii. p. 21.

Dr. Hanitsch obtained a specimen in Singapore in October

1898.

Hab. Rivers and coasts of Bengal, Burma, Malay Peninsula,

Cochinchina, Nicobars, Java, Borneo, N. Ceram, New Guinea,

North Australia.

167. Cantoeia tiolacea G-ir.

Cantoria violacea, Blgr. Cat. Snakes, iii. p. 23.

A specimen of this very rare snake was caught in the town
of Singapore in August 1898 and sent to the Raffles Museum

;

Dr. Hanitsch very kindly submitted it to me for identification.

Ventral shields 284 (last divided). Anal divided. Subcaudals

double, 52. Scales in 19 rows. Length 1220 mm.
The white transverse bands were very narrow,
Hab. Burma, Malay Peninsula, Borneo.

168. HiPiSTES HXDEiNTJS (Cantor).

Homalopsis hydrina. Cantor, p. 104, pi. xl. fig. 4.

Hipistes hydrinus, Blgr. Cat. Snakes, iii. p. 24.

Recorded from the coasts of Penang and Kedah, and from

Singapore, The British Museum Catalogue mentions a specimeu
44*
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from Bangkok. In the Kuala Lumpor Museum there is a speci-

men caught at Pulo Angsa, on the coast of !Selangor.

Hah. Mouths of rivers and coasts of Pegu, Siam, and Malay
Peninsula.

169. Hekpeton tentaculattjm Lacep.

Herpeton tentaculatum, Blgr. Cat. Snakes, iii. p. 25.

Siamese. " Ngu kra-dabng."

There is in the Siamese Museum a specimen of this singular

snake labelled " Siam," and I obtained two more, caught in different

parts of the town of Bangkok. The larger, about 630 mm. in

length, had recently swallox^'ed a fish when caught. In life the

tentacles on the snout are soft, capable of expansion and retraction,

and apparently very sensitive ; the snake constantly moves them
about, as if they performed the function of the antennte of Arthro-

pods. Why this particular reptile is thus furnished it is difficult, in

our present state of knowledge, to imagine, seeing that other snakes

use their tongue as a feeler. When the specimen is placed in

spirits the tentacles retract and are not so conspicuous as they are

in Hfe.

Hab. Siam, Cochinchina.

Subfamily Dipsadomorphin^.

170. DlPSADOMORPHUS MUXTIMACTILATUS (Boie).

DipsadomorpJius multimaculatus, Blgr. Cat. Snakes, iii. p. 63.

Cantor mentions this species from the hills of Penang and the
Peninsula, and M. Mouhot obtained a specimen at Pachebone, Siam.
There is one in the Siamese Museum labelled " Siam," and I

obtained another in Bangkok, 625 mm. in length, with 19 rows of

scales.

Hah. Burma, South China, Siam, Malay Peninsula, Sumatra,
Java, Celebes.

171. DlPSADOMORPHUS GOKOOL (Gray).

Dipsadomorphus goJcool, Blgr. Cat. Snakes, iii. p. 64.

Hab. Bengal, Assam, Malay Peninsula.

172. Dipsadomorphus dendrophilus (Boie).

Dipsadomorphvs dendrophilus, Blgr. Cat. Snakes, iii. p. 70.

" Ular Puntee " of the Malays of Kedah.
Localities. Var. B : Eecorded from Kedah, Penang, Pangkor

(Dindings), Ipoh district of Perak (E. Hanitsch, Eep. Eaffles Libr.

& Mus. 1897, p. 10), and Singapore.

Habits. A specimen I obtained from Kudat, British North
Borneo, 1224 mm. in length, looked very distended, and we found
in its stomach a recently swallowed Tiee-Snake (Chrysojjelea ornata),

which was rather longer than itself 5 the swallowed prey was, as
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usual, head foremost, but the tail and posterior part of the body

was for about a third of its length doubled back on the remainder.

Colour (in life) of a specimen from Alor Star, Kedah :

—

Above intense shining black, below leaden blue-black. Fifty-five

bright gamboge-yellow rings, much narrower than the black inter-

spaces, and interrupted both above and below (except the last few

on the tail). Labials and lower parts of head and neck gamboge

;

upper labials broadly, lower labials narrowly outlined in black.

Size. Total length 2310 mm. (P. Z. S. 1896, p. 889).

Hah. Lovrer Siam, Malay Peninsula, Sumatra, Java, Borneo,

Celebes, Palawan, Philippines.

173. DlPSADOMORPHUS JASPIDETTS (D. & B.).

Dipsadomo7-phus jaspideus, Blgr. Cat. Snakes, iii. p. 73.

Hah. Malay Peninsula (Penang), Java, Borneo.

174. DiPSADOMORPHTJS DBAPIEZII (Boie).

DiiJsadomorj3lius drapiezii, Blgr. Cat. Snakes, iii. p. 74 ; S. Flower,

P.Z.S. 1896, p. 889.

Hah. Malay Peninsula, Sumatra, Java, Borneo.

175. DiPSADOMOEPHUS CTNODON (Boic).

Dipsadomorphus cynodon, Blgr. Cat. Snakes, iii. p. 77.

Localities. Penang Hills, 2.500 feet (Van Sommeren collection),

Province Wellesley (Cantor), Grunong Keledang in Perak (" light

coloured, with yellow throat," Eidley), Kuala Lurapor (Selangor

Museum), Malacca (var. B, British Museum), Johore Bahru

(Wilson), and Singapore (vars. A. & B, Dennys and Eidley).

Habits. One was caught in Penang climbing in a coniferous tree.

A specimen caught in Johore had swallowed a bird.

Size. A Johore specimen measured in total length 2448 mm.
(or 8 feet) ; two Selangor specimens were of about the same size.

Hah. Assam, Burma, Malay Peninsula, Sipora (Mentawei

Islands), Java ?, BaU, Borneo, Philippines.

176. PSAMMODTNASTES PULTEBULENTUS (Boie).

Psammodynastes pulverulentus, Blgr. Cat. Snakes, iii. p. 172.

M. Mouhot obtained a specimen in the Laos Mountains. There

is one in the Siamese Museum labelled " Siam," and I have seen

another from Chantaboon.

Hah. Eastern Himalayas, Khasi and Assam Hills, Burma, Siam,

Formosa, Malay Peninsula, Sumatra, Enganq^ Java, Lombok,

Flores, Great Natuna, Borneo, Celebes, Balabac, Palawan,

Philippines.

177. Dbtophis xanthozona Boie.

BryopTiis xanthozona, Blgr. Cat. Snakes, iii. p. 180.

Hah. Malay Peninsula (Penang), Java.
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178. Dkyophis peasinus Boie.

Dryophis prasinus, Blgr. Cat. Snakes, iii. p. 180 ; S. Flower,

P. Z. S. 1896, p. 890.

" Ular poocho " of the Malays of Kedah.
" Ngu kee-o pah-king-kop " of the Siamese (this term is also

applied to Dryophis myclerizans).

I have obtained this elegant Tree-Snake from Alor Star, Kedah,

from Peuang (sea-level to 2500 feet), from Joliore Bahru, and from

Singapore ; and seen specimens from Selangor and Pahang.

Habits. Cantor says of this species, "The very young ones are as

gentle as those of a more advanced age are ferocious." Hovpever,

a specimen 1314 mm. in length (that is to say an average-sized

adult) we kept in captivity for three months was always most

gentle and never attempted to escape, living at liberty in the

drawing-room, usually among the leaves of a small palm which

stood on a table, but sometimes going to the window to bask in the

sun ; and larger specimens even w hen first caught were perfectly

gentle and tame.

Hab. Eastern Himalayas, Assam, Burma, Cambodia, Lower Siara,

Malay Peninsula, Sumatra, Nias, Sipora (Mentawei Islands), Java,

Lombok, Great Natuna, Borneo (I obtained a specimen at Kudat),

Celebes, Ternate, Philippines.

179. Deyophis mycteeizans (L.).

Dryophis mycterizans, Blgr. Cat. Snakes, iii. p. 182.

The British Museum Catalogue mentions a specimen from Siam.

I have seen five from Bangkok, the largest about 1200 mm. in

length ; this snake was as gentle as D. prasinus.

Hab. India, Ceylon, Burma, Siam.

180. Deyophiops eubescens (Gray).

Chrysopelea ruhescens, Stoliczka, J. A. S. B. xxxix. 1870, p. 195.

Dryophiops rubescens, Blgr. Cat. Snakes, iii. p. 194.

Hab. Siam, Malay Peninsula, Sumatra, Sipora (Mentawei

Islands), Sirhassen (Natuna Islands), Borneo.

181. Cheysopelea oenata (Shaw).

Chrysopelea ornata, Blgr. Cat. Snakes, iii. p. 196.

The Ornate Tree-Snake is one of tne most beautiful and most

frequently seen reptiles in Siam and the Malay Peninsula.

Localities. Var. A : Cantor and Stoliczka record it fromPenang,

where I obtained two specimens at sea-level and saw a third in

Mr. Van Sommeren's collection caught on the hill at an elevation

of 2500 feet. It is also known from Kulim in Kedah (S. S. P.),

Jelebu (Hanitsch), Kuala Lumpor (Van Sommeren coll.), and
Singapore (Dennys, Hanitsch, Eidley, and S. S.P.).

Var. D : The British Museum Catalogue mentions two specimens

from Siam presented by Bowring and one from the Laos Mountains

collected by Mouhot. I obtained 19 individuals in Bangkok, 2 at
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Ayuthia, 1 near Muok Lek in the Dong Phya Fai (elevation

900 feet), 1 at Pachim, 1 at Tahkamen, 1 at Kabin, 1 at Chantaboon,

and 3 at Alor Star, Kedah, which is the most southern point

where I have seen this variety. A little more to the south, at

Kulim and Penang, it seems to be entirely replaced by var. A.

Description.

No.

Var. A.

1.

2.

3.

4.

Var. D.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

Fjooality.

Singapore
Penang ...

Kulim, (^

Singapore

Bangkok..
Alor Star

Dong Phya Fai
Tahkamen
Bangkok

Ventrala.
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I have come across it in buildings, where it not unfrequently takes

up its abode in the roof, finding doubtless a good supply of food

there, as the lamps attract insects, the insects supply regular food

to numerous geckoes, and the geckoes in turn support the snakes.

Its cast-off skins (which are decidedly pretty, as, though no trace

of the green colour remains, the black markings both on the head

and dorsal shields are very distinct) hanging among the rafters

often sho\^' that a house is tenanted by tliis snake. Once we
came on a large specimen crawling round an old image of Buddha
in a temple at Ayuthia ; in the dim hglit it was a curious sight,

not easily forgotten.

It is a very active and agile snake. Once I saw a small one,

about 2\ feet long, take a flying leap, from an upstairs window,

downward and outward on to a branch of a tree and then crawl

away among the foliage. The distance it had jumped was

measured and found to be nearly- 8 feet.

I have known it eat Hemidactylusfremitus and Gecko verlicillatus
;

the latter may give battle to the snake for some hours before

being finally swallowed. Cantor says its prey consists of lizards

(Geckonidce) and frogs, and mentions an instance of its eating

Ptycliozoon homahceplialum.

Chrysopelea ornata itself, however, sometimes falls a victim to

other snakes ; I have known individuals to have been swallowed

by a Zamenis mucosus and by a Dlpsadomorphus dendrophilus.

Cantor's experience of this species was quite different from mine,

as he writes of its habits :
—" It is but seldom seen in trees ; it is

more frequently found on the ground in the grass. It differs from

the other species ... in its gentleness. The young ones never

attempt to bite, the adult but seldom." Giinther (Eept. Brit. Ind.

p. 299) quotes Cantor's account, adding to the " seldom seen in

trees " the very true remark, " probably because it makes too rapid

a retreat to be seen." Giinther also mentions having " found

geckoes in its stomach.'" Boulenger (Fauna Brit. Ind., Reptiles,

p. 372) writes :
" It feeds almost exclusively on geckoes, and is of

gentle disposition."

Colour (in life). The general colour of " this most beautiful of

all snakes " {Guniher) is bright grass-green, with conspicuous

black transverse marks on the top of the head.

Yar. A : Bright grass-green, extensively marked with black, so

that the back appears black with small green spots. Down the

centre of the back is a series of teti-aplous bright red spots (in a

specimen from Penang Hill these were yellow). Each ventral

and subcaudal shield is outlined in black. Head bright sulphur-

yellow, boldly marked with blaclv above, " Iris and tongue black
"

{Cantor).

Yar. D : The whole body and tail, above and below, bright grass-

green. Each scale on the back is bordered with black and has a

black median stripe on it. There is a black spot on eacli side of

each ventral scale (these may be absent anteriorly, then appear as

small dots, and get larger posteriorly) ; the subcaudals are marked
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with black both on the sides and underneath. Head above and
below lemon-yellow, boldly and extensively marked with intense

velvety black above, these marks mostly taking the form of trans-

verse bands. The anterior portion of the neck is greenish yellow-

beneath. Iris golden or yellowish brown. Inside of mouth red.

Tongue red, with black tips and sometimes two transverse dark
marks on it further up.

Young of Var. D : Yellowish green, with about 118 black

transverse bands, each about twice as broad as the green inter-

spaces ; the scales forming the interspaces and those on the sides

are edged with black. Tail extensively marked with black, forming
both transverse bands and longitudinal lines. Ventrals with a
small black spot on each side above the lateral keel. Head
marked as in adults.

Hob. Southern India, Ceylon, Bengal, Assam, Burma, Southern
China, Siam, Malay Peninsula, Sumatra, Xias, Sipora (Mentawei
Islands), Java, Borneo (I obtained a specimen from Kudat),
Celebes, Sulu Islands, Philippines.

182, Chetsopelea chetsochxoha (Eeinw.).

Chrysopelea chrysochlora, Blgr. Cat. Snakes, iii. p. 138.

Recorded from Penang and Singapore. In September 1897 I

obtained a specimen in the foothills of Grunong Pulai, Johore.
Length 739 mm.

Colour (in hfe). Above olive-green, the back ornamented by
very distinct bright yellow narrow transverse bands, not extending
on to the sides ; these yellow bands are bordered in front and
behind with black, and the broad interspaces are bright red. These
yellow, black, and red markings are most distinct on the anterior

quarter of the body, and get fainter further back, but they are

distinguishable right to the tip of the tail. The lower surface

(between the lateral keels) is pale olive-greeu. The lateral keels

of the ventral scales are outlined in black ; and the part of the
ventral scales above the lateral keel is bright lemon-yellow, each
scale narrowly outlined with black. Thus between the darker
green upper parts and the paler green bellj^ is a bright yellow
stripe along each side, which is continued on to the tail, where it

gradually disappears. The upper surface of the head is olive-

brown, with a red chevron-like cross-band (with point forward)
behind the eyes ; behind this again there is a much smaller chevron
pointing backward, and on the back of the head a cross-band,

broad in the centre and narrowing to each side ; these three red
marks are outlined in black. There is a black line on either side

of the head, running from below the nostril, through the lower
part of the eye, to the angle of the mouth, dividing the dark
upper parts of the head from the lemon-yellow lips and lower
surface.

Hab. Burma, Malay Peninsula, Sumatra, Nias, Banka, Borneo,
Natuna Islands.
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Series Proteroglypha.

Subfamily HyDEOPHnN^.

Sea-snakes abound in the Straits of Malacca, in the China Sea,

and in the Gulf of Siam ; those which frequent estuaries are caught
from time to time in fishing-stakes, but we know very little of

those which frequent the open sea. I find in my diary frequent
references to seeing them; two such will suffice here:—"21.9.97.
Off Borneo, approaching Labuan, in the afternoon from about
4 to 6 p.m. we saw many scores of sea-snakes. Every few minutes
the steamer passed one, and sometimes there were two or three
within a few yards of each other ; most were from one to two feet

long, the largest perhaps as much as four feet Judging from the
colours, they were several different species. The extreme brilliancy

of the colouring of some was very beautiful and remarkable ; some
w ere almost eutireh' rich-golden yellow, others lemon-yellow

;

most had dark transverse bands of black or brown ; some were
green, banded alternately darker and lighter." " 3.5.98. Grulf of

Siam. During the afternoon saw six sea-snakes, all apparently of

the same species ; size small ; colour yellowish olive. They did

not seem aware of the steamer's approach till her bows were a

few yards from them ; then the snakes tried hard to swim away,
wriggling on the surface, partly in and partly out of the water,
but were of course quickly overtaken, and as soon as the spray
from the steamer's fore-foot reached them they dived vertically

downward."

183. HrDEUS PLATtTEUS (L.).

Eydrus bicolor, Cantor, p. 135 (also pelamis. Cantor, p. 136 ?).

Pelamis hicolor, Blanford, P. Z. S. 1881, p. 215.
Eydrus platwus, Blgr. Cat. Snakes, iii. p. 267.

Cantor obtained " a single individual taken in a fishing-stake off

the coast of Province AVellesIey," and it is recorded from Singapore
by Blanford and by Hauitsch (Eep. Baffles Libr. & Mus. 1897,

p. 10). The British Museum Catalogue mentions specimens from
" Siam " and the " Gulf of Siam."

Hah. Obok, Bed Sea (Blgr. A. M. N. H. April 1897, p. -168),

Indian Ocean, Straits of Malacca, the Tropical and Subtropical

Pacific from the Loo Choo Islands to Australia and Xew Zealand,
and from the Malay Archipelago to Central America.

184. Hydbophis c^btjlescens (Shaw).

Hydrophis ccerulescens, Blgr. Cat. Snakes, iii. p. 275.

Hub. Bombay Coast, Bay of Bengal, Straits of Malacca.

185. Hydkophis NiGEOcijrcTUS Daud.

Hydrophis nigrocinctus, Blgr. Cat. Snakes, iii. p. 277.

Hah. Bay of Bengal and Straits of Malacca.
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186. Htdeophis GEAcrLis (Shaw).

Hydrophis gracilis, Blgr. Cat. Snakes, iii. p. 280.

Eecorded from Singapore, for the first time, by Dr. Hanitsch
(Eep. Baffles Libr. & Mus. 1897, p. 10).

Hah. Coasts of Persia, India, and Burma ; Malay Archipelago.

187. Hydeophis cantoris GUnth.

Hydrus gracilis, part.. Cantor, p. 130.
Hydrophis cantoris, Blgr. Cat. Snakes, iii. p. 281, pi. xiv.

Hah. Bay of Bengal and Straits of Malacca.

188. Hydeophis fasciatus (Schn.).

Hydrophis atriceps, Giinther, Eept. Brit. Ind- p. 371, pi. xxv.
fig.T.

Hydrophis fasciatus, Blgr. Cat. Snakes, iii. p. 281.

The British Museum contains a Penang specimen (from
Cantor), and two said to be from Siam.

Hah. Prom the coasts of India to China and New Guinea.

189. Hydeophis toequatits Giinther.

Hydrus nigrocinctus, Cantor, p. 128.

Hydrophis torquatus, Blgr. Cat. Snakes, iii. p. 283.

Cantor obtained five specimens during four years in the Straits

of Malacca.

Hah. Bay of Bengal and Straits of Malacca.

190. Hydeophis obscueus (Daud.).

Hydrophis obscurus, Blgr. Cat. Snakes, iii. p. 284.

I have seen a specimen, 807 mm. in length, from the Gulf of

Siam.

Hah. Bay of Bengal, Malay Archipelago, Gulf of Siam.

191. DisTiEA STOKESii (Gray).

Distira stohesii, Blgr. Cat. Snakes, iii. p. 288 (skull fig. p. 286).

Hah. Mekran Coast, Indian Ocean, Straits of Malacca (Singa-
pore), North coast of Australia.

192. DiSTiEA OENATA (Gray).

Distira ornata, Blgr. Cat. Snakes, iii. p. 290.

The British Museum Catalogue records a specimen from Siam.
Hab. From the mouth of the Persian Gulf and the coasts of

India and Ceylon to New Guinea and North Australia.

193. DiSTiEA BEUGMANSii (Boie).

Hydrus striatus, part.. Cantor, p. 126.

Distira robusta, Blgr. Pauna Ind., Eept. p. 409.
Distira brugmansii, Blgr. Cat. Snakes, iii. p. 292.

Hab. Persian Gulf, coasts of India and Burma, Straits of
Malacca (Penang), and the Malay Archipelago.
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194. DiSTiEA OTANOCiNCTA (Daud.).

Hydrus striatus, part., Cantor, p. 126.

Distira cyanocincta, Blgr. Cat. Snakes, iii. p. 294.

Hah. From the Persian Gulf and the coasts of India to China,

Japan, and Papuasia.

195. DiSTiEA jEBDONii (Gray).

Hydrus nic/rocinctus, yhv,, Cantor, p. 129, pi. xl. fig. 8.

Distira jerdonil, Blgr. Cat. Snakes, iii. p. 299.

This is apparently a very rare species. Cantor obtained " a single

individual, captured in a fishing-stake off Pinang," during his four

years in the Straits of Malacca, and it does not seem to have been

observed again since his time.

Hob. Bay of Bengal, Straits of Malacca, Borneo.

196. Enhtdeis hardwickii (Gray).

Hydrus pelamidoides, Cantor, p. 133.

Enhydris hardwickii, Blgr. Cat. Snakes, iii. p. 301.

Cantor obtained four specimens during four years in the Straits

of Malacca. It is recorded from "Bangkok" (Hanitsch, Eep.

Baffles Libr. & Mus. 1897, p. 10).

Hab. Bay of Bengal, Straits of Malacca, China Sea, and sea of

the Malay Archipelago as far east as New Guinea.

197. Esthtdkina telakadien (Boie).

Hydrus schisiosus, Cantor, p. 132.

Enhydrina velakadien, Blgr. Cat. Snakes, iii. p. 302.

Siamese. " Ngii chai-tong."

Cantor writes of this species :
—" Incredibly numerous in the

Bay of Bengal, at Pinang and Singapore, far more so than any

known terrestrial serpent. The fishing-nets are hardly ever

worked but one or more are among the contents." The British

Museum has a specimen from Siam presented by W. H. Newman,
Esq., and there is one in the Siamese Museum from the Gulf of

Siam, 933 mm. in total length.

Hab. Prom the Persian Gulf, along the coasts of India, Burma,

Siam, the Malay Peninsula and Archipelago, to Papuasia.

198. AiPYSURUS ETDOTJXi (Gray).

Aipysurus eydouxii, Blgr. Cat. Snakes, iii. p. 304.

Aipysurus eydouxi, S. Plower, P. Z. S. 1896, p. 893.

The occurrence of this species on the coast of the Malay
Peninsula was doubtful, but we now know it to be found at Singa-

pore, as I obtained a specimen caught on some flooded land near the

Serangoon Eoad in 1896. Length about 500 mm.
Hab. Coasts of Singapore, Java, and the Phihppines.

199. PLATTJRtrS LATIOATJDATUS (L.).

Platurusjischeri, Giinth. Kept. Brit. Ind. p. 356, pi. xxv. fig. A.
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Platurus laticauclaius, Blgr. Fauna Ind., Eept. p. 395 (head
fig. p. 394) ; Blgr. Cat. Snakes, iii. p. 307.

The British Museum contains a specimen from Chantaboon,
Siam.

Hah. Bay of Bengal, Gulf of Siam, Loo Choo Islands, New
Guinea, and the Western South Pacific (Fiji, New Hebrides,
Australia, and Tasmania).

200. Platurus colubbinus (Schn.).

Laticauda scutata, Cantor, p. 12.5.

Platurus colubrinus, Blgr, Cat. Snakes, p. 308 (skull fig. p. 307).

Recorded from Penang and Singapore ; Cantor obtained only

three specimens in four years, so it is apparently not numerous.
Hah. Bay of Bengal, Engaiio, Straits oP Malacca, Malay

Archipelago, and the Western South Pacific (Fiji, New Hebrides,

Australia, and New Zealand).

Subfamily Blapin^.

201. BuNGAEUS FASCiATUS (Schn.).

Bungarus fasdatus, Blgr. Cat. Snakes, iii. p. 366.

Localities. This fine snake, coloured yellow and black in alternate

rings, is popularly confounded with the harmless Dijjsadomorplms

dendrophilus, so may not be as numerous in the Malay countries

as some suppose ; it is known to occur in the following localities :

—

Penang (Cantor and Stoliezka), Province VVellesby (Cantor and Van
Sommeren coll.), Kuala Lumpor (Selangor Museum), Malacca
(Hanitsch, Eep. Kaffles Libr. & Mus. 1897, p. 10), Johore
(Kelsall, vide post.), and Singapore (Blanford). Two specimens
supposed to have been caught in Bangkok are in the Siamese
Museum ; and the British Museum Catalogue mentions two
specimens from Siam, presented by Sir E,. Schomburgk and W. H.
Newman, Esq.

H. J. Kelsall, J. S. B. Eoyal Asiatic Soc. no. 26, 1894, p. 12,

when on the Batu Pahat Sembrong in Johore, " saw a fine

specimen of the banded viper {Bungarus fasciatus) in a hole in the

bank. On an attempt being made to kill it, it took to the water
and by diving escaped."

Size. A specimen caught in Kuala Lumpor, Selangor, measured
in total length 1270 mm. (or 4 feet 2 inches).

Hah. India, Assam, Burma, Southern China, Siam, Malay
Peninsula, Sumatra, Java.

202. BUNGAEUS OAHDIDUS (L.).

Bungarus ceeruleus, Blgr. Fauna Ind., Eept. p. 388.

Bunc/arus candidus, Cantor, p. 113; Blgr. Cat. Snakes, iii.

p. 368 "(skull fig. p. 365).

Localities. The Krait, supposed to be one of the most deadly of
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poisonous snakes, is fortunately of very rare occurrence in the

Malay Peninsula. Cantor obtained a specimen 857 mm. in length

"killed by Captain Congalton near Keddah." On the 1st June,

1S98, I obtaijied a specimen near Alor Star, Kedab, 775 mm. in

length. Imagining it to be the harmless snake Lycodon subcinctus,

I carried it in my hand upstairs to keep in my room, but fortunatety

noticed it was a Krait and killed it before it had bitten anyone.

A few days later a servant came upstairs and placed on the table

a snake he had come across in the garden and thought I might

like : it was a live Cobra {Naia tripuclians) ; in this case also

luckily the snake had not bitten anyone.

Description (notes on). Alor Star specimen mentioned above :

temporals 1+ 2; three lower labials in contact with the anterior

chin-shields, which are larger than the posterior. Scales in 15 rows.

Ventrals 220. Anal ? Subcaudals single, 40 (tip broken), except

the 24th and 2oth, which are double.

Colour (in hfe). Above purplish black, with 28 double white

cross-bands. Skin between scales whitish. Lips, chin, throat,

and underneath of body pale yellow, immaculate. Underneath of

tail purplish brown, with irregular pale yellow cross-bars.

Eah. India, Burma, Southern China, Tormosa, Hainan, Indo-

China, Lower Siam (Malay Penmsula), Java, Celebes.

203. BuNGARTis TLAViCEPS Eeinli.

Bungarus flaviceps, Blgr. Cat. Snakes, iii. p. 371 ; S. Flower,

P. Z. S. 1896, p. 894.

Hah. Tenasserim, Cochinchina, Malay Peninsula, Sumatra,

Nias, Java, and Borneo.

204. Naia TBiPUDiAifs Merr.

Naia tripudiaiis, Blgr. Cat. Snakes, iii. p. 380 (skull fig .p. 372) ;

S. Flower, P. Z. S. 1896, p. 894.

Siamese. " Ngu how."
" Toodong sla " of the Malays of Kedah.
" Ular mata-ari " of the Malays, according to Cantor. LTlar=

snake; mata-ari= sun (ht. eye of the day).

Localities. The Cobra is apparently not so numerous in the

Malay Peninsula as in parts of India and in Siam ; the British

Museum Catalogue records var. A.« from Penang, var. Q.h from

Siam and Kedah, and var. D from Penang and Singapore. Mr.

Van Sommeren's collection contains a Cobra from Kuala Lumpor,

Selangor, and three caught on Penang Hill ; these are of small size,

hght brown in colour, and have no marks on the hood. I obtained

a Cobra, in lalang grass, near Taiping, Perak, which does not agree

with any of the described varieties. One caught near Alor

Star, Kedah, belongs to var. C 6, as do also nine individuals ob-

served by me from the neighbourhood of Bangkok, where Cobras

frequently attain a large size, as the following table shows,
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Description (notes on).

No.
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Localities. The Hamadryad is known to occur in the following

places :—Hills of Penang, and Province Wellesley (Cantor) ; Larut,

Perak (Perak Museum); Kuala Lumpor (Selangor Museum and Van
Sommeren coll.) ; Singapore (Dennys and Eidley), Siam (Brit. Mus.
Cat., two specimens presented by W. H. Newman, Esq.).

Size. Two skins of Hamadryads killed near Taiping, Perak, now
in the possession of Lt.-Col. Proude Walker, C.M.Gr., measure

respectively about 3760 and 4040 mm. ; another specimen killed

within four miles of Taiping, now in the Museum there, measures

about 4500 mm. ; and one in the Kuala Lumpor Museum, which

was killed in the neighbourhood, is said to be 15 feet long

(4572 mm.).
Ilab. India, Burma, Southern China, Cochinchina, Siam, Malay

Peninsula, Borneo, Celebes, Philippines.

206. Callophis gkacilis Gray.

Elaps nigromaculaius. Cantor, p. 108, pi. xl. fig. 7.

Callophis gracilis, Blgr. Cat. Snakes, iii. p. 396.

I obtained one specimen in Singapore, October 1897.

Hah. Malay Peninsula and Sumatra.

207. Callophis maculicbps Giinth.

Elaps melanurus (uon Shaw), Cantor, p. 106, pi. xl. fig. 6.

Callophis maculiceps, Blgr. Cat. Snakes, iii. p. 397.

Hah. Burma, Cochinchina, Malay Peninsula (Prov. Wellesley).

208. DoLioPHis BiviEGATUS (Boie).

Doliophis hivirgatus, Blgr. Cat. Snakes, iii. p. 400 ; S. Mower,

P. Z. S. 1896, p. 895.

Localities. Var. A, hivirgatus : Penang (Brit. Mus.).

Var. B, ietratoinia : Singapore (Brit. Mus.).

Var. CJlaviceps : Penang Hills (Cantor, Van Sommeren, & S. S. P.)

;

Penang Plains (Van Sommeren) ; Kulim, Kedah (Mitchell)

;

Taiping, Perak (Perak Museum) ; Larut Hills, 4500 feet elevation

(Perak Museum) ;
Selangor (EaflEles Museum); Malacca (Cantor)

;

Johore Bahru (Wilson) ; Gunong Pulai, Johore (S. S. P.) ; Singa-

pore (Brit. Mus., Girard, & S. S. F.).

Colour (in life). Var. C : Head bright coral-red, slightly darker

red on the occiput. Border of scales which enter eye black,

making a narrow black ring round eye. Body, rich dark blue,

highly iridescent, with on each side from neck to vent a line of

light " Cambridge " blue, 2 scales wide ; this light blue is separated

from the red belly by a narrower line of dark blue. The lower

surface is bright coral-red. The tail is bright coral-red, with a

dorsal line of dark purplish blue, which commences the whole

breadth of the tail and gets narrower towards the tip.

Size. A specimen I caught on Gunong Pulai, Johore, belonging

to Var. C, measured 1708 mm. in total length ; and one killed at
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Sandakan, British Nortli Borneo, given me by Mr. Gr. A. Altman
of that town, belonging to var. B, measured 1811 mm. (or 5 feet

11 inches).

Hah. Burma, Cocbinchina, Lower Siam, Malay Peninsula,

Sumatra, Nias, Java, Borneo.

209. DoLioPHis iNTESTiNALis (Laur.)

Boliophis intestinalis, Blgr. Cat. Snakes, iii. p. 401.

Of the Malay poisonous snakes this is perhaps the most fre-

quently met with. I have come across it both in bright daylight

and after dark, crawling slowly about ; it is easily caught. What
the effect of its poison on a man would be is, I believe, quite un-

known ; but from its small mouth and want of activity it can

hardly be looked on as a dangerous species. Cantor found that

fowls bitten by this snake died from within an hour and twenty

minutes to upwards of three hours. " The serpents, which all had

forcibly to be made to inflict the wounds, shortly afterwards

expired, apparently from the violence to which they had been sub-

jected."

Localities. Var. B, annectens : Pahang (Raffles Museum) ; Singa-

pore (Ridley).

Var. C,'lineata: Penang Hills (Cantor, Van Sommeren, &
S.S.F.); Province Wellesley (S.S.F.) ; Taiping, Perak (Perak

Museum) ; Pangkor, Bindings (Perak Museum) ; Kuala Lumpor,
Selangor (S.S.F.) ; Malacca (Cantor) ; Singapore (Cantor & S.S.F.).

Var. D, trilineatus : Province Wellesley (S.S.F.).

Colour (in life). Var. C : Above rich reddish or purplish brown,

with a narrow scarlet black-edged vertebral line ; along each side

a pale yellow line, above broadly edged with black, below edged

with black spots on a somewhat vandyked dark-brown line. Under-
neath pale yellow, with black cross-bars generally about half the

width of the yellow interspaces. Upper surface of head may be

dull vermilion. Labials yellow, spotted with black. Under surface

of tail bright coral-red, with three black cross-bars.

Size. The largest specimens I obtained in 1898 were only about

465 mm. in length.

Hah. Burma, Malay Peninsula, Sumatra, Nias, Java, Borneo,

Celebes.

Family Amblycephalid^.

210. Haplopeltuba boa (Boie).

Bipsas boa, Cantor, p. 78, pi. xl. fig. 3.

Haplopeltura boa, Blgr. Cat. Snakes, iii. p. 439.

Cantor obtained two individuals from the Penang Hills, and

recently Mr. A. G. B. van Sommeren found two at the same time in

holes in the ground on Government Hill, Penang, at 2500 feet

elevation. The snakes of this family are apparently very rare in

he Straits Settlements ; with the above exceptions, they are not

Proc. Zool. Soc—1899, No. XLV. 45
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represented in any of the local museums, nor have I come across a

single individual myself.

Hah. Malay Peninsula, Java, Borneo, Balabac, Palawan, Philip-

pines, Moluccas.

211. Amblycephalus l.etis Boie.

Amhhjcephahis lanis, Blgr. Cat, Snakes, iii. p. 441.

Hah. Malay Peninsula ? ; Java, Natuna Islands, Borneo.

212. Amblycephalus jialaccanus (Peters).

Amhlycephalus inalaccanus, Blgr. Cat. Snakes, iii. p. 442.

Hab. Malay Peninsula, Sumatra, Borneo.

213. Amblyoephaltjs moellendorffii (Boettg.).

Amhlycephalus moellendorffii Blgr. Cat. Snakes, iii. p. 44^:!.

The British Museum Catalogue records a specimen collected by

M. Mouhot in the mountains of Laos.

Hah. Tenasserim, Siara, Cochinchina, Hainan, South China.

214. Amblycephalus margabitophorus (Jan).

Ambli/cejihalus margaritophorus, Blgr. Cat. Snakes, iii. p. 445.

Hah. Siam.

Family VrPBBiD.a;.

Subfamily Vipbeijn-.s;.

215. YiPEBA busselllii (Shaw).

Vipera rmsellii, Blgr. Cat. Snakes, iii. p. 490.

Hab. " India, Ceylon, Burma, Siam ; Sumatra and Java

Subfamily Ceotalin^.

216. Ancisteodon blomhoffii (Boie).

Ancistrodon hlomhoffii, Blgr. Cat. Snakes, iii. p. 525.

Hah. " Eastern Siberia, Mongolia, China, Japan, Siam."'
.

N.B.

—

Ancisteodon rhodostoma (Boie).

Ancistrodo7i rhodostoma, Blgr. Cat. Snakes, iii. p. 527.

Hab. " Java ; Siam (?)."

217. Lachesis monticola (Giinther).

Trimeresurus convictus, Stoliczka, J. A. S. B. 1870, p. 224. pi. xii.

fig- 1-

Lachesis monticola, Blgr. Cat. Snakes, in. p. 548,

Hah. Tibet, Himalayas, Assam. Burma, Malay Peninsula,

Sumatra.
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218. Lachesis purpueeomacuxaxus (Gray).

Lachesis piirpui-tomaculatus, Blgr. Cat. Snakes, iii. p. 553 S.

FJower, P. Z. S. 1«96, p. 896.

Dr. Hanitsch records this snake from Singapore, Pulo Brani,

and Pulo Samba (Jiep. Eatfles Mus. & Libr. 1897, p. 10).

Hah. Himalaj'as, Bengal, Assam, Burma, Andamans, JS'lcobars^

Malay Peninsula, Sumatra.

219. Lachesis gramineus (Shaw).

Lachesis qramineus, Blgr. Cat, Snakes, iii. p. 554 ; S. Flower,
P. Z. S. 1896, p. 896.

Siamese. " Ngu kheeyo "= " green snake."
" Ular dauu "' of the Malays {apud Cantor).

Localities. This Green Viper is the poisonous snake most often
seen about Bangkok, where it is fairly numerous ; about ten indi-

viduals were caught in my garden alone in about twelve months.
The British Museum Catalogue mentions specimens obtained at

Pachebone and in the Laos Mountains by M. Mouhot. It is ap-
parently the commonest Lachesis in Penang (Cantor, Stoliczka,

Van Sommereu, and S. S. F. [at 2000 ft. elevation]) and Province
Wellesley (Stoliczka and S. S. F.), but at Singapore (from which
place it is recorded by Cantor, Blanford, and Hanitsch) it is rare,

its place being taken by L. wagleri.

Description (notes on).

No.
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conspiciious, with bright yellow iris and black vertically contracted

pupil.

Habits. The Green Viper is a good climber, apparently diurnal

and arboreal in its habits ; it feeds on lizards (Gehyra mutilata) and

(I believe) on small birds. We only once found a specimen in our

house. Cantor says^—" It is generally observed on trees, hanging

down from the branches or concealed under the dense foliage ; it

preys on small birds and tree-frogs ; but occasionally it descends to

the ground in search of frogs and toads."

Hab. Himalayas, India, Burma, China, Formosa, Siara, Malay

Peninsula, Sumatra, Java, Lombok, Flores, Sumba, Qmbaai, .and

Timor.

220. Lachesis sttmatrantjs (Raffles).

Lachesis sumatranus, Blgr. Cat. Snakes, iii. p. 557.

Hab. Malay Peninsula (Singapore), Sumatra, Nias, Sipora

(Mentawei Islands), Borneo, Palawan.

221. Lachesis wagleei (Boie).

Trigonocephalus sumatranus, Cantor, p. 121, pi. xl. fig. 9.

. Lachesis luagleri, Blgr. Cat. Snakes, iii. p. 562.

" Ular kapak" of the Malays of the Peninsula (apud Cantor).
" Ular piickuk" of the natives of Sumatra {apucl Cantor).

Localities. Peuang (" it generally occupies the lower parts of the

hills, or the valleys, either on the ground or on trees ; but Dr.

Montgomerie in one instance observed it at an elevation of 2200
feet," Cantor) : and in the Van Sommeren collection I noted several

specimens of var. A from Penang Hills, one of var. D from
Penang Hill, 2500 feet, and one from the low country of Penang.

Taiping, Perak (var. A, British Museum, per L. Wray, jun.).

Selangor (var. D, A. L. Butler).

Pahang (vars. A & D, Baffles Museum).
Malacca (var. D, British Museum, per D. F. A. Hervey).

Johore Bahru (var. A, S. S. F. ; var. D, Dr. Wilson).

Singapore (vars. A & D, numerous specimens).

Varieties. The specimens of var. A that I have notes of are all

of small size {e. (j. 216, 230, 349 & 382 mm.), while those of var. D
are of large size {e. g. 762 mm.). Unfortunately, I have not had
the chance of looking at the fine series of this species in the

British Museum, to see if they agree with the above remark. Is

it possible that var. A repi'esents the young and var. D the adult

coloration of Malayan individuals of Lachesis tvagleri ?

Colotir (in life). Johore specimens of var. A.—Above grass-

green, paler green below ; on each side of head, passing through
eye, a line of rich red-brown, bordered above with orange ; along

each side of neck and body are about 34 vertical bars of rich red-

brown, bordered either in front or behind with orange. Tail green,

extensively marked with red and orange. Iris yellow, with
horizontal brown line.

Hab. Malay Peninsula, Sumatra, Sirhassen and Great Natuna
Islands, Borneo, Palawan, Celebes, Philippines,





P.Z 5 189 9. PI. XXXVI.

FJSnat del etlidi

TRIONYX SUBPLANUS.
Mxn.fcerit Bros . im-p





>

6:1

CO

0)

Oh

N

/I-
.¥

r-0

ir.

q
CO

o

O

a.

a,

w
o
m

o

n
Ph



(y1899.] OK A NEW CaUSTAOBAIf FROU LAKE TANGANYIKA. 697

EXPLANATION OF THE PLATES.

Plate XXXVI.

Trionyx suhplanus, p. 619.

Plate XXXVIL

Fig. 1 . Typhlops alhiceps, p. 654. Upper and side views of head.

2. T. floweri, p. 654. Upper and side views of head.

3. Cylindrophis rufus, p. 656.

2. On a new Brachyurous Crustacean from Lake

Tanganyika. By William A. Cunnington, A.R.C.S.^

[Eeceived April 26, 1899.]

(Plate XXXVin.)

The Crab described in this paper was obtained by Mr. J. E. S.

Moore, of the Eoyal College of Science, from Lake Tanganyika

during his visit in the summer of 1896. The specimens were taken

in fairly deep water—never less than 60, and from that to 500 feet

deep. I have had in all seven individuals to examine, of which three

are adult males, two adult females, and the remaining two young

ones. All these specimens, Mr. Moore informs me, were taken

in Kituta Bay, at the southern end of the Lake, but he has also

seen these Crabs near Kinyamkolo, also in the south, and Sumbu,
some 100 miles up the western coast. They are often found

clinging to iV^eo^^aMma-shells and other objects, and are very

active in habit.

Their deep-water habitat is at first sight misleading; but a

careful examination shows that from the presence of a post-frontal

crest, and from the nature of the external maxillipeds, chelipeds,

and ambulatory legs, their characters are distinctly those of the

group of the Thelphusidae, in which, in consequence, they must be

placed, although at any rate the majority of its members are

mainly terrestrial in habit.

The differences which Mr. Moore's specimens exhibit, however,

from any hitherto described form, are sufficiently great, I think,

to warrant the institution of a new genus for their reception.

I propose the name Llmnothelpliusa maculata for them, as sug-

gesting, in the first place, their habitat, and in the second their

characteristic spotted appearance.

This being at present the only known form of its kind, it is not

easy to decide -which of its characters denote a generic distinction,

and which a merely specific, following, however, as far as

^ From the Biological Laboratory, E. Coll. Sci. Lond. Communicated by
Prof. a. B. Howes, F.Z.S.
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possible the metliod adopted for the distinctiou of geuera aud

species in its nearest allies, it may be thus diagnosed :

—

LiMNOTHELPHUSA, gen. nov.

Carapace moderately convex, antero-lateral margins arcuated

and armed with spines. Trout somewhat dellexed, nearly straight,

and more than one-third the width of the carapace. Orbits large,

with prominent inner subocular tooth. Eyes large, with peduncles

short and stout. Second joint of antenna simple, not distorted

by deflexed front. Merus of external maxillipeds roughly quadri-

lateral, the carpus being attached towards its inner front angle.

Ambulatory legs considerably compressed.

LiMNOTHBLPHUSA MACULATA, Sp. UOV. (Plate XXXVIII.)

"Regions and sutures on carapace moderately marked. Postero-

lateral regions exhibiting an irregular series of small, slightly

oblique and granular ridges. Post-frontal crest distinct, with

median notch and partial lateral interruptions, but not extending

to margins. Antero-lateral margins shorter than postero-lateral,

armed with 2-3 spines, in addition to that at the outer angle of

the orbit. Second joint of antenna extending to under border of

front, and bearing a short flagellum. Chelipeds in the male un-

equal, subequal in the female ; merus rather short, trigonous, with

spine on inner margin ; carpus with two spines on inner margin.

Ambulatory legs rather long and slender. Colour (in spirit) hght

yellowish brown, with dark brown or reddish spots.

Dimensions as follows :

—

Adult male (largest specimen) : mm.
Length of carapace 12
Breadth of carapace lo*4

Length of larger cheliped about 21*7

Length of second ambulatory leg, about 21

Adult female :

Length of carapace 11*5

Breadth of cai-apace 13'6

Length of cheliped about 12-8

Length of second ambulatory leg, about 14-1

While the carapace is here, as throughout the Thelphusine

gi'oup, broader than long, that condition is somewhat less pro-

nounced, giving an effect of greater squareness. The great

relative breadth of the front and size of the orbits are features

also specially noticeable, even at first sight. The prominent and
distinct condition of the subocular tooth (fig. 2, i.so.) seems cha-

racteristic, while a crenulated subocular margin forms a further

point of difference from other members of the group. The an-

tennules, with their large basal joints, are situated in the normal
transverse position, and the antennae occupy the interior orbital

hiatus. The external maxillipeds, while Thelphusine in character;
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and having well-developed palp-bearing exopodites, are, as will be

seen from fig. 4, certainly distinctive. Tiie respiratory apertures,

often so noticeable in its allies, are in Limnothelphusa very in-

conspicuous. In fig. 6 the rather finely dentated condition of the

chelipeds may be seen, as also the fact that they end in sharp

points tipped with a somewhat transparent yellowish cap of dense

chitin. The styliform daetyli of the ambulatory legs, too, are

furnished with longitudinal rows of spinules (tig. 5) similarly

tipped. That the male genital apertures {cuj. fig. 3) are situated

on papillae on the basal joints of the last pair of ambulatory legs

may be easily made out on removal of the abdomen. The abdomen
itself is in both sexes distinctly seven-jointed (tig. 7), and in the

normal manner covers at its base the whole width of the sternum.

As is also the case among its nearest allies, the penultimate

segment of the abdomen is the lougnst. Xine pairs of gills of the

perfectly normal type are seen on dissection.

One feature in which the specimens exhibit marked individual

variation is the development of spines on the antero-lateral margins

of the carapace. The presence of three spines in all is, perhaps,

the most common condition ; but additional more or less distinct

spines may exist between these prominent ones, the culmmating

condition being that shown on the left side in the largest male

specimen (tig. 1). This individu/J is quite asymmetrical as regards

these spines, a well-developed fourth and a suggestion of a fifth

occurring on the left border, while the right edge shows only a

partially developed fourth. This would suggest that a process

either of multiplication or reduction of the lateral spines may be

going on here, since the largest specimen shows what would be

an extreme condition in either case.

A further individual difference was noticeable between this

specimen and most of the others. On examination with a hand-

lens, the majority gave the appearance of being strongly haired,

particularly in the anterior and lateral regions of both dorsal and

ventral faces of the carapace. By removing a small quantity of

this apparent " bail'," however, and examining it under higher

powers, its true nature could at once be seen. Each "hair"

consisted of a more or less perfect tubular structure, tapering

towards the point of attachment, and containing, apparently, a

protoplasmic mass. By treatment on a microscope-slide with a

mixture of glycerine and picro-carmine, further internal structure,

in the shape of a long and spirally-coiled nucleus, could be made
out, this leading to the conclusion that the supposed " hairs " are

really an incrustation of some form of tubicolous protozoan, and

the presence of various diatoms in certain of the tubes confirms

the supposition. More than this it is impossible to record, since

the Crabs were not preserved with a view to minute histological

investigation. One further interesting fact, however, is that

encrixsting these tubes in turn there may be clearly observed

specimens of a Vorticellid or some closely-allied Infusorian. The
fact that the large specimen (fig. 1) was not covered by these
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foreign growths is easily accounted for. It is, I understand, the

largest individual that Mr. Moore has ever seen, and from its soft

texture it had clearly recently undergone ecdysis, becoming for

the time free from encrusting organisms.

Affinities.—That this Crab finds its nearest allies among the

freshwater group of the Thelphusida3 there can, I think, be little

doubt. Of the three sections into which Ortmaun has subdivided

the group ^, the Pseudothelphusinae and the Trichodactjdinse may
be at once dismissed, as differing most markedly in the character

of their external maxillipeds. This excludes the New World
forms, leaving only, in the section Thelphusinse, those typical of

the Old World, though occurring also in Australia. The principal

points of resemblance to, and difference from, the members of this

group, which this Tanganyikan crab presents, may be conveniently

stated in tabular form.

Points of resemblance to the Thelphusinse :

—

(1) Presence of distinct post-frontal crest.

(2) Conditions of sutures on carapace.

(3) Form of external maxilhpeds.

(4) Character of chelipeds.

(5) Spinuliferous condition of ambulatory dactyli.

(6) Normal seven-jointed natui-e of abdomen.

Points of difference from the Thelphusinse :
—

(1) Length of carapace more nearly equal to the breadth.

(2) Carapace considerably less vaulted.

(3) Antero-lateral margins relatively longer.

(4) Greater breadth and less deflection of front, with larger

size of orbits and eyes.

(5) Second joint of antenna not distorted by deflexed

front.

(6) Spotted nature of test.

Two genera only

—

Parathelphusa and Thelplmsa—are included

by Ortmann under the heading Thelphusiute. Of these, Para-
thelphusa was originally supposed to be typically Indo-Malayan in

distribution, but in 1887 A. Milne-Edwards ^ included under this

heading several forms originally described as Thelphusa from the
African continent. The genus Thelphttsa is widely distributed

over all ])art3 of the Old World. By the kindness of Prof. Jeffrey

Bell, M.A., I have been permitted to examine the large number
of specimens belonging to these two genera in the collection of

the British Museum. Among them there are no foi'ms which
would seem to be closely allied to Limnothclphusa, but so far as

general appearance goes the specimens of Parathelphusa certainly

agree most nearly. The latter have a carapace more elongated in

1 Zool. Jahrb. (Abth. f. Syst.) Bd. vii. 1894, p. 487.
- The term ia here used as instituted bj' Ortmaun, though in his scheme ol

classification he does not refer to the genera Hydrothelphicsa and Fluty-
thelphusa. ^ Ann. Sci. Eat. vii., Zool. t. 4.
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proportion, have larger spine -bearing antero-lateral margins, and
are considerably more flattened. The front, too, though deflexed *,

is less so than in TheTphusa. On the other hand, however, in

several of the described species the abdomen of the male is of the
so-called " hour-glass " shape ^, while in all one spine only seems
to be developed on the carpal joints of the chelipeds, and the
second antennal joint is distorted in the common manner. The
condition of the chelipeds is, however, in some species of Thel-

pTiusa strictly comparable with that of LimnotheljyJmsa, so that

in this respect we may consider the new form as occupying a
somewhat intermediate position between these two old-established

genera.

Two other Uttle-known genera, however, Hydrothelphusa and
PlatytTielpJiusa, must also, I suppose, be included in the group,
though they are not mentioned by Ortmann. Of these, the former,
from the streams of Madagascar, was first described in 1872' by
A. Milne-Edwards. The description, however, was very brief,

and though he has since '' given a further account, as well as a
figure of the dorsal aspect, our information is still unfortunately
very incomplete. The front here, instead of being deflexed, is

said to be almost horizontal, while the carapace is considerably
flattened and nearly quadrilateral. Only a single tootb, however,
is present on the antero-lateral margin, in addition to that at the
outer angle of the orbit. With this the description of Platy-
thelphusa *, which actually comes from Lake Tanganyika, agrees in

the main, but the antero-lateral mai'gins ai-e, in contradistinction,

multi-dentate. Several figures of this form are given, but they
are not, unfortunately, all one could wish. The figure of the
antennae suggests that we are dealing with a simple undistorted
condition of the joints, such as I have seen nowhere else but in
Limnotlielphusa, but the right and left antennae do not even agree
one with another, according to the drawing. The fourth pair of

walking-legs presents a peculiarity in being rather short, while
the terminal joints are somewhat flattened and expanded, pre-
sumably for swimming purposes. The male of this form is

unknown, so that it is to be hoped that Mr. Moore, during his

present expedition to Tanganyika, will obtain further material,
and so aid in clearing up this unsatisfactory state of our knowledge.
Of the mode of life of either of these forms little or nothing can
be learnt from the paper, which fact renders it still more difficult

^ Milne-Edwards's descriptiou of the genus Parathelphusa (see Ann. Sci. Nat.
iii., Zool. t. 20) is exceedingly brief, and as regards the deflection of the front
certainlj- misleading. Using this definition, one might readily conclude that
Limnothelphusa comes under it, though an actual comparison shows that the
resemblance is by no means exact.

- Would it not be more satisfactory to keep these forms separate bv con-
stituting two new genera or sub-genera, this extremely prominent difference in
shape of the male abdomen being made the basis of separation, as indeed has
been done by Wood-Mason in his note on the genus (see Ann. & Mae Nat
Hist. 1876, p. 122; ?

^"

^ Ann. Sci. Nat. v., Zool. t. 15. * Arm. Sci. Nat. vii., Zool. t. 4.
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to effect a coinparisou with the other kuowii types. Troui this

unfortunate lack of information then, though it is difficult to

determine the exact relations which these two genera should hear

to those more fully known, there can, I think, be no doubt that

both are wholly distinct from Lintnotlieljihusa. Several features go

to prove tliis : among them the feeble development of the post-

frontal crest in both Hydrotheliilmsa and Flatythelphiisa ; but

perhaps the most conspicuous difference is the greater breadth of

the front and larger size of the orbits and eyes in Limnothelphusa.

in the existence of but one marginal tooth, in association with an

almost horizontal coudition of the front, we have in Hydrothelphusa

a rather anomalous feature—a combination, as we shall have

reason to see, of a specialized with a primitive character. Thus,

while in respect to the condition of the front this form would appear

to be closely allied to riatythelphusa and Limnothelphusa, as regards

the nature of the antero-lateral margins, its affinities are rather

with the genus Thelphusa itself.

Plati/thelphusa, in the possession of a httle deflexed front, of

perhaps an undistorted antenna, and of a multi-dentate margin to

the carapace, stands clearly related to the only other form which

combines these primitive characteristics—this new genus Limno-

thelphusa. More than this, in the present state of our knowledge,

it is impossible to say, and which of the two last-mentioned genera

may be fairly considered the more primitive further information

alone will enable us to judge.

Of the manner in which this form attained its present distri-

bution in Lake Tanganyika there are t«o possible views. Either

from a land Thelphusan it has become converted gradually into a

wholly aquatic type, or it may have entered the lake n)ore or less

directSly from the sea, in those early times when, as has been

suggested S the connection between them was far more close than

at pi-esent. It is generally accepted that the Land-Crabs have

descended from ancestors with a littoral habit, so that there would

be no dii'ect objection to the supposition that this creature has

merely retained its primitive aquatic character, rather than re-

gained it after adaptation to a terrestrial mode of existence. We
can only come to a conclusion on this head by estimating Jiow far

the general structure of the animal suggests simplicity on the one

hand, or, on the other, specialization. The arched or vaulted

condition of the branchial regions of the carapace in Thelphusa is

evidently a specialization in connection with aerial respiration.

That such prominent vaulting does not here exist is not surprising,

but though it is perhaps conceivable that this character, once

attained, might be lost again on change of environment, it is^ I

think, more probable that such a condition was never reached by

Limnothelphusa. Again, as regards the less prominent deflection

of the front in the latter, the condition appears rather primitive

than secondarily acquired ; while the simple nature of the second

antennal joint, as compared with that of Thelphusa, which so

» Q. J. M. S. vol. xli. p. 303.
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much suggests a distortion proclucetl by the frontal downgrowth,
also supports this view. The greater number of spines occurring

on the antero-lateral margins is a further feature, capable, how-
ever, of two possible interpretations. The carapace in but few
species of Thelphxisa bears more than one, and that a less prominent
spine. If, then, we are dealing with a multiplication of marginal
spines, we have an indication of greater specialization than that
met with in Thelphusa, an indication contrary to the tendency of

the other evidence. The other possible explanation, then, that

a reduction towards the extreme condition of The^phuaa is in

progress, would seem far more probable ; and it is a noticeable fact

that the marine and littoral Crabs, from which we may suppose
this form has been derived by comparatively slight modifications,

are far more spinous than any of the modern terrestrial or fluviatile

forms. Thus, while Platythelphusa and Lhnnothelpihusa would
appear to be the most primitive of these Old World genera,
Paratliclplmsa, in the less pronounced arching of the carapace and
the more numerous lateral spines, would come as intermediate
between them aiid the most specialized condition of Thelphusa.

On the causes which have contributed to the present-day dis-

tribution of these genera, a word or two may be said. It is no
very recent conception that Madagascar and, through this island,

the south of Africa itself, was perhaps at some remote period
connected in a tolerably close manner with India. The present
fauna of Madagascar, which shows marked Oriental affinities,

bears this out ; and from considerations of geological facts, par-
ticularly as regards the possession of a common flora in Carbo-
niferous times, Dr. Blanford S following Suess and Neumayr, is

inclined to regard the idea of a great continent, embracing
Australia, India, and South Africa, as by no means improbable.
The evidence for such a land-connection is not confined to beds
of quite such ancient date, however, for both in Jurassic and
Cretaceous times the fauna of the two areas is distinctly suggestive
of this same continuity. If, then, we may imagine the ancestral
Thelphusa as living on the shores of this early continent, in which
the present Lake Tanganyika was represented as a narrow bay or
fiord, it is not unreasonable to suppose that while Limnothelphusa,
and perhaps Platythelphusa, staying in the lake, retained most
nearly the ancestral characters, HydrotheJp)husa and Parathelphusa ^,

still largely aquatic in habit, would resemble them more nearly
than Thelphusa, many species of which spend most of their time
upon land.

It is of course difficult to tell how far any one character, or even
collections of characters, may be primitive or adaptive, or again,

whether an intermediate stage of greater specialization might not
be attained and lost again on change of surroundings. On the
whole, however, I conclude that this Crab presents rather lowlv
characters in the group to which it belongs.

' Anniversary Address to the Q-eological Society, 1890.
* Wood-Mason, loc. cit. p. 122.
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EXPLA]!fATION OF PLATE XXXVIII.

Pig. 1. Limnothelphiisa maculata, gen. et sp. nov. (p. 698). Adult male, general
view from above. X 2 ^^ about.

2. Ventral view of the anterior portion, to show the relations of buccal
frame, epistome, antemiules, and antennae.

3. Ventral view of posterior portion of thorax, abdomen removed, Bhowlng
abdominal appendages and male genital papiUse.

4. External maxilliped.

5. Dactylus of walking-leg, to show the nature of the spinules.

li. Terminal portion of cheliped, showing nature of dentation.

7. Male abdomen, primitive dorsal view.

Figures 2-7 considerably enlarged.

Eeference Letters.

a.g. Genital aperture. ep. Epistome.

f.b. Buccal frame. t.so. Sub-ocular tooth.

3. On two Species of Macrurous Crustaceans from Lake
Tanganyika. By W. T, Calman, B.Sc, University

College, Dundee.^

[Eeceived April 29, 1899.]

(Plates XXXIX. & XL.)

The Crustaceans collected in Lake Tanganyika by Mr. J. E. S.

Moore and placed in my hands for examination comprise specimens

of two species of Prawns, one forming the type of a new genus

allied to Caridina, the other being a probably new species of

Palcemon.

Sub-order MACErEA.

Tribe C a r i d e a.

EamUy Atyid^e.

LiinfOCAEiDiNA, gen. nov.

Eostrum long, compressed, serrated. Carapace with a hepatic

spine. Pereeopods without exopods. Carpal joint of first pair

slightly excavated distally, that of second pair not excavated. No
epipods on any of the thoracic appendages. Grills four in number

on each side, corresponding to the first four pairs of peraeopods.

LiMNOCAEiDUfA TAifGAKYiK^, sp. n. (Plates XXXIX. & XL.
figs. 1-2, 4-19).

Descripion.—The rostrum (PL XXXIX. figs. 1-2) is very long

and slender, gently recurved, varying from about I3 to twice the

length of the carapace, and extending beyond the antennal scale

by g to nearly g its length. There are from 12-15 teeth on its

1 CommuDicated by Prof. G. B. Howes, F.Z.S.
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upper edge, three (rarely two) of which are behind the orbit. The
teeth become more widely spaced distaUy, and the last one is gene-
rally separated by rather less than half the length of the rostrum
from the simple, sharply pointed tip. The lower margin of

the rostrum bears from 10-20 teeth, which extend quite to the tip.

Below the orbit the anterior margin of the carapace is produced
into a triangular tooth, but there is no " antennal "' spine such as

is present in most species of Caridina, e.g. in C. it/ycZ-'w (PLXXXIX.
fig. 3.). A little way back on the side of the carapace, and below
the level of the sub-orbital tooth, there is a well-marked " hepatic "

spine. The lower anterior corner of the carapace is evenly rounded,
and there is no pterygostomial spine.

The peduncle of the antennules (PI. XXXIX. fig. 4) falls short

of the distal tooth on the outer margin of the antennal scale. The
first joint is about equal in length to the two succeeding joints to-

gether. The basal spine is small and slender, its tip falling short

of the distal end of the joint by | the length of the joint. The
short spine on the distal end of the first joint reaches to about \
the length of the succeeding joint. The ocular peduncle is rather
shorter than the first joint of the peduncle of the antennule.
The mandibles (PI. XXXIX. fig. 5) are somewhat dissimilar on

the two sides. The cutting-edge is separated from the molar
process by a shallow emargination, within which are set two stout
setae (in C. ivychn there is a row of about ten), followed at a little

distance by a thick brush of finer setae just in front of the molar
process.

The first maxilla (PI. XXXIX. fig. 6) differ from those of
Caridina, and such allied genera as Atya and AtyaepJiyra, in the
smaller size of the two inner lobes, the inner edges of which are
much shorter, while the lobe which in these genera represents the
exopod is here absent.

The second maxillse (PL XXXIX. fig. 7) also depart somewhat
from the type characteristic of the Atyidce. In the other members
of the family the middle lobe of the endognath (the proximal
division of the lacinia externa in Boas's nomenclature) is very much
expanded, overlapping both the other lobes and presenting a very
long, straight, inner edge. In the present form this lobe is much
smaller, its inner edge being hardly longer than that of the distal

lobe, which it does not overlap. The proximal lobe, as in the other
Atyidce, is large and is overlapped for a short distance by the middle
lobe. The scaphognathite is truncated anteriorly and produced to

a point posteriorly, where it bears, as usual in this family, a tuft of

very long slender setae, hooked at the tip but not presenting the
curious swelling and tooth near the base which characterize these
setae in C. wycMi,

In the first maxilliped (PL XXXIX. fig. 8) the exopod tapers
gradually from the base with hardly an indication of the external
lobe (marked a by Boas) present in Caridina as in most EuTcyphota.
The epipod, rudimentary in Caridina, seems to be quite absent.
The third maxillipeds (PL XXXIX. fig. 9) extend forward as
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far as the end of the first joint of the peduncle of the antenmiles.

There is on the outer surface of the coxal joint a conical curved

papilla similar to, but smaller than, the papilla to which the epipod

of this appendage, here absent, is attached in C. wycJcii. The exo-

pod exceeds in length the joint from which it springs. The terminal

joint is shorter than the penultimate joint, and presents a

remarkable structure (fig. 9rt). About the middle of its length

there is a deep excavation of the inner side, a little beyond which

distallv stands a stout curved spine ; a double row of strong toothed

spines smaller thnn the preceding and gradually diminishing in

size, fringe the distal margin of the notch ; the oblique posterior

or proximal margin is fringed with feathered or pectinate setae.

Beyond the notch, the inner margin of the joint bears a series of

6-7 short spines leading up to the pointed apex of the limb. I am
not aware that an arrangement similar to this is found in other

Ati/idce. In C. tuijckii there is only a very slight concavity of the

inner margin of the joint, clothed with numerous spines and

setae.

The first pair of peraeopods (PI. XL. figs. 10, 10a) do not reach to

the terminal joint of the third maxillipeds. The ischium and merus

are short aud subequal. The carpus is conical in shape, rather

more than one-half as broad as long, about equal in length to the

merus, and slightly longer than the palmar portion of the hand ; it

is slightly excavated distally on the inner side (fig. 10 a). The
hand is long and narrow, the breadth being about one-third of the

length. The fingers are slender, longer than the palm, spoon-

shaped, but acutely pointed as seen from the side, instead of trun-

cate as in G. wychii. The opposed margins bear series of small

stout spinules increasing in size towards the tip, but there is no

strong terminal hook as in G. luyckii. The brushes of setae borne

by the fingers are very scanty compared with those of G. ivyckii.

The second peraeopods (PI. XL. fig. 11) reach forward as far as

the tip of the third maxillipeds. The ischium is a little longer

than the merus and about equal to the carpus. The latter is

cylindrical and only slightly wider distally. The hand is longer

than the cai-pus by one-third the length of the latter, and its breadth

is less than one-quarter of its length. The fingers are very long

and slender, about twice as long as the palm, sharply pointed, and

with scanty terminal brushes.

The third pair of peraeopods extend beyond the third maxillipeds

when turned forward, and the last pair fall short of them. The
dactylus is one-third to two-fifths the length of the propodus.

The dactylus of the last pair (PI. XL. fig. 13a) is similar to the

preceding two pairs, having only a slightly larger number of spines

on its inner margin, the numbers being from 11 to 15 in the case

of the third and fourth peraeopods, and from 16 to 19 in the last

pair. In Oarklina the dactylus of the last peraeopods is longer and

bears a much more numerous series of spines than do those of the

preceding two pairs. In a specimen of G. wycJcii, for example,

the dactyli of the third and fourth pairs bore 7 and 8 spines
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respectively, while the dactylus of the fifth pair was half as long

again and had a row of 39 spines.

In the female, the first pair of pleopods (PI. XL. fig. 14)

have the endopod rather slender, pointed, and more than half the

length of the exopod. In the male (PI. XL. fig. 15), the endopod

is a short ovate leaflet about one-quarter the length of the exopod.

In nearly all the specimens of both sexes the first pair of pleopods

are turned forward, witli the exopod lying above and external to

the bases of the posterior perseopods. According to F, Miiller

(Kosmos, ix. 1881, p. 121), this is the position taken by these

appendages in the living Ati/oida, and he states that they serve to

protect the entrance to the branchial chamber, the fringe of

marginal setae acting as a sieve to exclude mud, &c.

In the second pleopods of the male (PI. XL. figs. 17, 17ci), the

appendix masculina is a little shorter than the appendix interna,

and bears a number of stout spines.

The telson (PI. XL. fig. 18), is about as long as the inner plates

of the uropods, with straight sides, tapering to the obtusely pointed

tip which bears four spines, two short external and two longer

internal, between which latter spring three plumose setae. On the

dorsal surface of the telson are two pairs of spinules. In C. wychii

the tip of the telson bears eight spines, and the dorsal surface three

pairs of spinules.

The gills are four in number on either side, three pleurobranchs,

corresponding to the second, third, and fourth peraeopods, and
one which I believe to be a pleurobranch (though it is difficult to

determine the precise point of insertion) aboAe the first peraeopod.

There are no epipods on the maxillipeds or peraeopods, unless we
regard as a rudimentary epipod the small papilla at the base

of the third maxilliped described above. In tabular form the
arrangement is :

—



708 MR. W. T. CALMAN ON MACETJEOFS [May 16,

In C. wycJcii * and O. typus I find the following arrangement :

—
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is not excavated distally. It further agrees with the majority of

the species of CaricUna in the compressed and serrated rostrum,

which, however, is much longer than in any species except

C. gracilirostris de Man. It appears to differ fi'om all except

C. singhalensis Ortm. and C. hrevirostris Stm. in the absence of a

distinct anteonal spine on the front of the carapace, and it certainly

differs from all the species of Caridina, and I believe from all the

other Atyidce, in the possession of a hepatic spine. The differences

noted above in the shape of the first maxilla, the first maxilliped,

and especially of the second maxilla, may possibly be of geueric

importance, as may also the fact that the dactylus of the last peraeo-

pods does not differ markedly from those of the preceding pairs.

The most striking and important character, however, is the

reduction of the branchial systeui. This has not been examined

(so far as I know) in Xiphocaris, but the closely-allied Troglocaris

possesses eight gills (Claus), Atyaephyra, seven (Boas), Atya scahra

and Caridina wychii and typus, nine ; while there is no reason to

anticipate any very great divergence in the closely-allied Atyoida

or among the numerous species of Caridina which have not been

examined in this respect. Turther, all the forms hitherto examined

possess (with a possible exception, as above noted, in the case of

Atyoida) a complete series of epipods on the thoracic appendages.

In the present form there are only four gills and no epipods at all.

While there appears to be room for a further revision of the

Atyidoi based on a more complete examination of their morphology

than that recently given by Ortmann, it seems plain that the form

now described stands sufficiently far apart from the other members
of the family to require the creation of a new genus for its

reception.

Family Pal^monid^.

PALJiMON MOOREi, sp. \i. (Plate XL. figs. 20-24.)

Description.—Eostrum (PI. XL. fig. 20) horizontal, a little

longer than the peduncle of the antennules and equal to or

shorter than the antennal scale. The nearly straight upper edge

bears 11-13 teeth, of which three are on the carapace, the fourth

being just over or a little in front of the posterior margin of the

orbit. The distal tooth is close to the tip. The lower margin

bears 3-4 teeth, the first being above the end of the first joint of

the antennular peduncle. The usual antennal and hepatic spines

are present on the carapace, the surface of which is elsewhere

smooth. The third maxillipeds extend beyond the peduncle of

the antennae by the length of their last joint. The first peraeopods

(PI. XL. fig. 21) extend to or a little beyond the tip of the

antennal scales. The carpus is rather longer than the merus, and

more than half as long again as the hand.

The second peraeopod of a male specimen (PI. XL. fig. 22) is

about two-thirds the length of the body, and the distal end of the

merus extends to beyond the middle of the antennal scale. The carpus

Pkoc. Zool. Soc—1899, No. XLYI. 46
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is equal in length to the merus, somewhat expanded distally, where
the breadth is about one-fifth of the lenn;th. The hand is rather

wider than the distal end of the carpus, not perceptibly compressed
(the two diameters are about as 5 : 6). a little less than twice the

length of the carpus Palm shorter than the carpus, and rather

shorter than the fingers. Pingers straight, meeting along their

whole length; inner margins with smooth cutting-edges, without
any trace of teeth save a single very minute tubercle near the

base of the dactylus. The surface of the whole limb bears widely-

scattered very minute setae ; on the distal part of the carpus and on
the inner side of the palm are a number of small spinules. The
succeeding pairs of peraeopods are long and slender, the fourth

pair extending beyond the antennal scale. The' dactyhis is nearly

one-third the length of the propodus.

End of telson (PL XL. fig. 24) with a sharp median point,

longer than the outer but shorter than the inner pair of

terminal spines.

Seven specimens, most of them very imperfect, are in the collec-

tion ; only one of the large chelte is preserved. One specimen is a

female carrying ova. The species was dredged at a depth of

50 feet.

Length of largest specimen ( c? ), 25 mm.
Length of ovigerous female, 23 mm.
Length of specimen figured ( cJ ), 18 mm.
Length of 2nd perseopod of same, 11-5 mm.

The very large number of closely-allied species included in the

genus Palcemon, and the very great differences (as yet only partly

elucidated) which may exist between individuals of the same
species of different ages and sexes, render it somewhat hazardous

to attempt to define a new species from such scanty material.

The presence of an ovigerous female in the collection shows that

the species is or^e of the smallest, if not the ^ery smallest species

of the genus. On the other hand, we cannot be quite certam

that the single male specimen upon which our description is

mainly based has attained its full development in the characters

of the chela \

Assuming, however, for the present that this is the case, the

species will fail into the group Eupal(emon as defiued by Ortmann
(Zool. Jahrb., Abth. f. Syst. v. 1891, p. 696), in which the second

peraeopods are cylindrical, while the equality of the merus and
carpus of these appendages and the characters of the telson will

bring it into proximity with such species as F. scahriculus Heller

and P. endthensis de Man. P. niloticus Uoux, the only species known
from North Africa, is somewhat similar to the present form, but,

so far as can be judsred from the more or less defective figures

and descriptions of Eoux (Ann. Sc. Nat. xxviii. 1833, p. 73,

1 Since this paper was read I bare received several additional and better

preserved specimens of both sexes from Mr. Moore's collections. They agree
in all essential points vrith the description given above.
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pi. vii. f. 2) and Klunzinger (Zeitsebr. f. wiss. Zool. :svi. 1866,

p. 357, pi. XX.), appears to present distinctive characters. Both

these authors figure the rostrum with a very convex upper

edge. Klunzinger gives the number of serrations as ^ , Rous

figures ^. According to the figures oF both authors, however, not

more than one tooth appears to be behind the orbit. Both show
the carpus of the 2nd perfeopod to be distinctly shorter than the

merus, and much more than half the length of the hand. Klunz-

inger 's figure of the chela shows it to be more slender, with the

palm less inflated and the fingei's longer than in our species.

Neither of the species described in this paper can be depended

on as throwing any light on the general question of the origin of

the Tanganyika fauna. The genus Palcnmon contains about 50

species, of which only two are said to be marine. It is closely

allied to Leander, in which, conversely, the marine species greatly

predominate, while both genera have numerous allies among the

littoral fauna. Whatever bearing the genus Palo'mon may have

on the more general problem of the origin of freshwater faunas,

the number of its species, their wide distribution, and lastly the

imperfect nature of the specimens from which the present species

is described (precluding any conclusion as to its nearest specific

affinities) all render it incapable of serving us towards the settle-

ment of the special problem of Tanganyika.

Limnocaridina belongs to the Atyidcp, a circumtropical

family of freshwater forms whose probably somewhat distant

allies are supposed by Ortmann to be found in the deep-sea

AcanthepliyridfB. It is a near ally of Caridina, an extensive

genus, of which one species is known from the West Indies, while

the rest occupy countries bordering on the Indian Ocean from

S. Africa to Australia ; one species occurs in the Nile and the

rivers of Algeria. One species, C. ivycMi, has a range extending

from East Africa to Queensland and Celebes. It is noteworthy

from the point of view of the present case that Caridina is not

known to occur in West Africa. Our form from Tanganyika is

in the meantime an isolated species, and the characters that it

presents are not those of a primitive type, but rather of a somewhat
specialized form.

EXPLANATION OF THE PLATES.

Plate XXXIX.

Fig. 1. Limnocaridina favganyiJcce, g. et. sp. n., $ , p. 704.

2. ,, ,, Carapace and rostrum.

3. Caridina wyckii (Hickson), p. THo. Anterior part of carapace.

4. Limnocaridina tanganyilcm, p. 704. Peduncle of antennule.

.5. ,, ,, Mandibles.

6. ,, ,, First maxilla.

7. „ „ Second maxilla.

8. „ ,, First maxilliped.

9. „ Third maxilliped. 9«. Terminal joint of

third maxilliped.

46*
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Plate XL.

Fig. 10. Limnocaridina tanganyikce, p. 704. First pereeopod, outer side.

10 «. First perieopod, inner side.

11. ,, „ Second perreopod.

12. „ „ Dactylus of fourth periEopod.

13. „ „ Fifth pei-reopod. 1.3 «. Dactylus of same.

14. „ „ First pleopod of female.

lii. „ „ First pleopod of male.

16. „ „ Sscond pleopod of female.

17. „ „ Second pleopod of male. 17 a. Appendix

mascidina and App. interna of same.

18. „ „ Tail-fan.

19. „ ,, Apex of telson.

20. Palcpmoii moorei, ]). 709. Carapace, (^

.

21. ., ,, First peraiopod (more highly magnified).

22. „ ., Second pera;opod.

23. „ ,, Fourth peneopod.

24. „ ,, Apex of telsou.

June 6, 1899.

Dr. Henry Woodward, T.E.S., A^'ice-President,

in the Chair.

The Secretary read the following report on the additions to the

Society's Menagerie during the month of May 1899 :

—

The total number of registered additions to the Society's Mena-
gerie during the month of May was 95, of which 47 were by
presentation, 7 by purchase, 36 were received on deposit, and 5 were

born in the Menagerie. The total number of departures during

the same period, by death and removals, was 110.

Among the additions may be specially noticed :

—

1. A fine young male of the Mountain Zebra (Eqmis zebra),

purchased May 6th, and making a pair with the female acquired by

the Society on May 4th, 1898, from the Amsterdam Gardens.

2. An example of the curious Musk Duck (Biziura lohata) from
Australia, purchased May 30th, of which specimens have been

previously exhibited only on one occasion (see P. Z. S. 1882,

pp. 311-455).

I also take this opportunity of exhibiting a careful drawing by
Mr. Smit of the head of the Caruuculated Bell-bird (Chasmorhyn-
chus niveus) now living in the Insect-house (obtained by purchase
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Sept. 3rd, 1896), in order to show the way in which the caruncle
on the top of the bill is usually carried in life. It should be re-

marked that the caruncle is often considerably shortened, and at

times only appears as a horn-hke projection scarcely as long as

the bill itself. The caruncle may hang down on either side.

Head of Carunculated Bell-bird.

Mr. Sclater exhibited a photograph (kindly transmitted to him
by Mons. Porte) of the fine female specimen of Grevy's Zebra

presented to the President of the Prench Eepublic by the Emperor
Menelek, and received at the Jardin Zoologique d'Acclimatation

in September 1898. Mr. Sclater spoke of the large size and great

beauty of this animal, which he had lately had an opportunity of

inspecting. It stood about 5 feet in height at the withers.

Mr. Sclater stated that he was still hoping to obtain an ex-

ample of this Zebra for the Society's Collection, and read an
extract from a letter addressed to him by Capt. J. L. Harrington,

B .B.M. Envoy to Abyssinia, stating that the matter was receiving
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his best atteutiou, and that he hoped, if he returned to England
in July, to bi'ing with hiui a Grrevy's Zebra, or perhaps even a

pair.

Grevy's Zebra {Erjuus grevii).

(From the living specimen in the Jardiu d'Acclimatation, Pans.)

Mr. A. Blaynay Percival, F.Z.S., exhibited a series of Bird-skins

which he had lafely obtained at Chiromo in British Central Africa
;

also some Insects from the same locality.

Mr. Percival read the following notes on the Birds :

—

1. MaCHjERHAMPHUS andebssoxi.

This bird is a night-flier, and is a rare species.

My specimen was obtained one evening in the early part of

August, 1898, while I was waiting for ducks. In flight it much
resembles a falcon ; in fact, until it caine to hand I thougbt it was

one. Its stomach was quite empty and the bird itself was in very

poor condition. It is a youug male in changing plumage.

One other example was seen near the Shire Ei\er, some 25 miles

from where I obtained my specimen. I spent almost the whole of

one night watching for it, then told my gun-boy to stay, and

promised him a reward if he got the bird ; he saw it on the

following evening, but did not get a shot. Later on he brought

me a female Polyhoroides typicus, which he said was the right bird,

and was anxious to have the reward.
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2. Meeops nubicoides.

During the months o£ October and November these birds were
numerous on the Euo and Shire Rivers, breeding in colonies in the

steep banks of those rivers in company with AI. hullockoides. On
the Ruo, the native children snare scores of them by setting a noose
in the entrance to the nest. In one place I am sure I saw fifty

snares set.
'

3. EURTSTOMUS AEEB.

These birds were not seen until November, when they appeared

in small parties of six or eight and were very noisy. Soon after

arrival they broke up into pairs and became much quieter. They
are not easily shot, being very wary and perching on the highest

trees, if possible on a dead branch.

4. PSALIDOPROCKE Sp. nOV.

This small but interesting Swallow was obtained at the end of

August, 1898, on the Kiver Euo. It was in considerable numbers
oil this one occasion only, and during the nine months I stayed

in the district 1 never saw it again. It was flying high in the

bright sunshine, unlike Psalidojirocne antinorii, which is seldom

seen before dusk, then flying low down and usually among the

trees.

My specimen differs from the type of P. antinorii, in the British

Museum, in having the gloss of the back greenish black instead of

purple, and I think it differs in some other points, but I intend

making a further examination of it.

5. Halcyon pallidiventris.

This bird was shot near the nest and the eggs were taken. The
nest was in soft, grouud beside a dry water-course, the hole in

which the nest was placed being about 3 feet deep. I was
trying to get at the female, which had flown out of the nest, when
the male joined her and was shot, but I was unable to secure the

female.

Mr. Boulenger exhibited some living specimens of the "Harmut,"
Clarias lazera C. & Y., from Damietta, believed to be the first

examples of this curious Siluroid Fish imported alive to this

country. Mr. Boulenger was not able to confirm from personal

experience the account of its terricole habits that had been given

by Dr. Sourd from Senegal specimens determined by Prof. Vaillaut

as Clarias lazera (Bull. Mus. H. N. 1895, p. 271). Specimens
placed by Mr. Boulenger in a terrarium carpeted with turf had di^d

after periods varying between one and three days.

Dr. S. Y. Harmer,r.Ii.S., gave an account of the remains of a Deer
in the University Museum of Zoology at Cambridge, obtained from
the Torest-Bed series at Parkfield, near Lowestoft, and belooging to
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the form usually known as Cervus verticornis Dawk. The cranial

portion of the skull was well preserved ; the antlers had a spread of

6 feet, measured in a straight line, and the atlas and axis

vertebrae had been found associated with the skull.

The specimen was of interest, not only from its unusually

perfect condition, but as throwing further hght on the characters

and affinities of the species, remains of which had been found in

large numbers in the I'orest-Bed series, but had usually consisted

solely of the basal part of the antlers. The restorations which

had been published of the distal portions of the antbrs were quite

misleading, and were responsible for the statement commonly made
that the antlers of this species are short and thick and that the

crown ends in two points. The antlers were, on the contrary,

comparable in their general proportions with those of the Fallow

Deer and Irish Deer, and ended moreover in a broadly palmated

crown, the edge of which was gently scalloped instead of being

produced into long snags. The arrangement of the tines and of

the palmation agreed closely with that in the species just mentioned,

thus confirming the view that the Forest-Bed form was closely

related to its ancestors.

The question of nomenclature was considei-ed, with the result

that C. verticornis of the Forest-Bed was probably identical with

C. cfirnutorum Laug., and was a synonym of C. belgrandi, Lart.

This paper will be printed in full in the ' Transactions.'

The following papers were read :

—

1. An Account of a Collection o£ Fishes made by

Mr. R. B. N. Walker, C.M.Z.S., on the Gold Coast.

By Dr. A. Gunther, F.R.S., F.Z.S.

[Beceived April 22, 1899.]

(Plates XLI.-XLV.)

Mr. R. B. N. Walker, C.M.Z.8., to whom we are indebted almost

for the first information on the freshwater fishes of the Gaboon
country', has brought home a small collection which he formed

during a visit to the Gold Coast in the course of last year, and which

he has kindly entrusted to me for examination, with instructions to

deposit a selection of the specimens in the Natural History

Museum.
The collection, small as it is, proved to be of considerable interest,

not only because it contained some forms new to this fauna

I See Aun. & Mag. N. H. 1867, p. 109.
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{HaplocMliis infra-fasciatus, Petersins), but also because it has led

to a more critical revision o£ the Gaboon species of Chri/sichtJii/s,

which are more numerous and more difficult of discrimination than

I was formerly inclined to admit.

The specimens were collected at the following localities :

—

1. On the Eiver Prah, which falls into the sea at Chama, lat. 5°,

long. 2° 30'
; a tortuous river with numerous small rapids separated

by sluggish pools, its course being chiefly in the Denkera country.

2. On the River Offim, one of the most considerable affluents of

the Prah, and very similar to it : its course is through the Ashantee
country.

3. (3n the River Kotchwah, a tributary of the Emissa, which
also falls into the sea a little east of Saltpond.

4. On the Sweet River or Kakum, a small river falling into the

sea between Elmina and Cape Coast Castle.

Ordinaiy maps give only an indistinct indication of these rivers,

and Miss Kingsley informs me that their topography is all the more
perplexing, as most of the rivers have two names, one in the Ya,
and the other in the Pantee language.

Cheomis ogowensis.

Chromis ogoiuensis, Giinth. Ann. & Mag. N. H. 1896, April,

p. 271.

I refer two specimens from the Prah River, two from the

Kotchwah R., and three from the Kakum R. to this species.

They show only some insignificant differences in the general form of

the head. All possess 8 anal rays. The formula of the dorsal fin is

i-^- in five specimens, and [f and J-A in two, both these latter

specimens coming from the Kakum R. In all the teeth are

numerous, viz., from 25 to 29 on each side of the upper jaw.

Number of gill-rakers on the outer branchial arch from 13 to 17.

Hemicheomis tersquamatus, sp. n. (Plate XLII. fig. B.)

D. If A. f . L. lat. 28. L. transv. 3/10.

Teeth in a double series, those of the inner being minute and
rudimentary. The height of the body is contained 2| times in

the total length (without caudal), the length of the head 2| times.

Snout with the upper profile straight. Eye a little nearer to the

end of the operculum than to that of the snout, and contained

1§ times in the length of the latter. Interorbital space barely

wider than the orbit. Maxillary not reaching to the vertica

from the orbit. Cheek Avith three series of scales. Gill-rakers

short and transverse, 11 on the lower branch of the outer
arch. Posterior dorsal spines very little longer than the middle
ones, the last being two-fifths of the length of the head. Pectoral

about as long as ventral, which reaches to the vent. Caudal
rounded. Caudal peduncle a little deeper than long. Scales

smooth. Body with traces of five broadish dark cross-bands,

which are darkest in the middle of the body, where they have the
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appearance of large spots ; the foremost of these spots is the

one on the operculum. A series of black spots along the base

of the dorsal fiu, each spot covering the base of a spine ; another

less complete submarginal series.

One specimen, 130 millim. long, from the Kotchwah Eiver.

This species is closely allied to the one which 1 have identified

(with doubt) with Hemichromis scJiwehischi, Sauvage (Ann. & Mag.

N.H. 1896, xvii. p. 273), and which Mr. Bouleuger—after com-

parison with the type of the latter—declares to be distinct,

describing and figuring it under the name Chromidotilapia kings-

lei/ce, P. Z. S. 1898, p. 151, pi. xix. fig. 2. Some of the front

teeth of the Kotchwah specimen are bent inwards, though not

quite so conspicuously as in the larger of the specimens of

Chromidotilapia (96. 5. 5. 38) ; but I cannot attach any value to this

supposed generic character, as a younger specimen of Chromido-

tilapia kingslei/ce (119 millim. long ; 96. 5. 5. 36) has the teeth much
less strongly bent than the older one.

Chetsichthts.

Chrysichthys, Octonematichthys, Melanodactylus, Bleeker (1858).

Chrysichthys Giinther (1864).

Mr. Walker's collection contained a number of specimens of this

genus, which eA^dently belouged to se\eral species. In order to

name them, aud to compare them with others from previous

collections with the determination of which I did not feel satisfied,

I have been led to revise the whole of the material which I had

brought together for the British Museum collection. The

following notes on the several species are the results of this

examination.

I paid special attention to the disposition of the teeth on the

palate, and I convinced myself that I was right (Cat. Fish. v. p. 70)

in declining to use modifications, which in some of the species are

subject to individual variation, for the establishment of genera, as

has been done by Bleeker. I have also questioned the propriety

of separating Clarot€.i from Chrysichthys, statingmy reasons (pp. 71,

73), which, however, weighed so little with that ichthyologist that

he placed these genera in the ' Atlas Ichthyologique ' into two dis-

tinct groups, separated by forms like Boras, Syuodontis, &c.

Chrysichthys aueattjs (Geoffr.).

Chrysichthys auratus Giinth. Cat. Fish. v. p. 71.

I refer, for the present, to this species a young specimen, 150

millim. long, from the Eiver Prah, as well as several still younger

ones from the Eiver Oftim. The eye of these young specimens is,

of course, larger than in an adult example from the Nile, the only

one I have for comparison. Also the skin on the upper surface of

the head is much less thick, which, agaiu, may be accounted for by

the difference in age. On the other hand, there are many
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importaut points of agreement, such as the stoat habit of the body,

the very broad, short, depressed snout, the very wide mouth, the

long band ol: teeth on the palate, which exteuds on to the palatine

Chrt/sichthys auratm.

bones, and the long adipose fin. A point of little significance is

the comparative length of the pectoral spine, which in the Prah

specimen is as long as the dorsal spine.

Chbysichthys maceops Gthr.

Some specimens from West African localities which I formerly

referred to this species I am now, with more materials before me,

able to distinguish as distinct, so that, so far as I know, this species

seems to be restricted to the Nilotic system. There are seven

specimens in the collection of the Natural History Museum : one

obtained by Eiippell on the Lower Nile, and the six others col-

lected by Petheriek at Khartoum ; one of the latter is made into a

skeleton. These specimens vary in length from 155 to 210 millim.,

and are most instructive, showing a remarkable variation in the

Fig. 2.

155 min^. \QQTmru,

Chrysiehthys macrops.

165 mmt.

backward extent of the teeth of the palate, while all have the first

dorsal ray and upper caudal lobe prolonged into a filament.

In none of the specimens is the dentition of the palate perfectly

symmetrical, the vomerine band on one side being sometimes longer

than on the other, or rudimentary palatine teeth being visible on
one side, which are entirely absent on the other. Palatine teeth
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may be present or absent, and their development is not dependent
on the size of the fish. Thus, in a specimen of 155 millim.^

the teeth are limited to the vomer, forming two narrow, tapering,

oblique patches, without a trace of palatine teeth. In three others

(of 162, 190, and 210 millim., Eiipp.) the patches on the vomer are

much the same shape, or more band-like, but on the right palatine

rudimentary teeth may be seen. In the specimen of 210 millim. the

vomerine bands are longer, and behind the end of the band on the

left side there is a very small separate patch of palatine teeth. In
one specimen of 185 millim. there are distinct palatine teeth,

continuous with the vomerine band. Finally in the last (185
millim. skel.) the palatine teeth are likewise present, though
not symmetrically developed.

Chbysichthts walkeei, sp. n.

The height of the body is contained four times in the total length

(without caudal), the length of the head
'3f

times ; caudal peduncle

rather longer than deep. Head broader than high, its greatest

depth being contained Ij times in its length. The greater portion

of its upper surface (with the exception of the snout) is finely

granulated, or covered with only a thin film of skin ; occipital

process longer than the basal bone of the dorsal spine, both meeting

a little behind the middle of the nape. Snout short, one third of

the length of the head, rather broad, depressed, with tlie upper
profile descending in a gentle curve. Mouth wide, much wider

than the distance between the eyes. Nasal barbels thin, as long

as or longer than the eye ; maxillary and outer mandibulary

barbels reaching beyond tiie gill-opening, if stretched backward.

Inner mandibulary barbels slightly anterior to the outer, and
half a diameter of the eye distant from each other. The teeth on
the palate are confined to the vomer, and form a narrow crescentic

band, slightly interrupted in the middle in front. The band of

rig. 3.

Chrysichthys waikeri.

intermaxillary teeth is somewhat narrowed on the sides, each half

being twice as broad as long. The width of the bony interorbital

space is | of the diameter of the eye, which is contained 1§ times

in the length of the snout and 3| times in that of the head.

Dorsal fin not elevated ; the length of its base is two thirds of its

distance from the adipose fin, the base of which equals, or is but

little shorter than, that of the dorsal. Dorsal spine as long as the

^ Kot including the caudal filament in these measurements.
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head without snout or as tho spine of the pectoral, very slightly

serrated along its posterior, and nearly smooth along its anterior

edge. Anal fin not reaching the caudal, when laid backward, with
11 or 12 rays, 7 or 8 of which are branched. Caudal fin deeply

cleft, with the upper lobe as long as the head. Upper parts

greyish brown, lower silvery.

Three specimens from the Eiver Prah, 91 and 139 millim.

long,
_

This species represents in the Gaboon rivers the Nilotic Chrys-
ichthys macrops, to which it is closely allied. In that species,

however, the anterior dorsal ray is greatly prolonged, even in

specimens which exceed the Prah fishes only slightly in length.

Chkxsichthys BtJTTiKOFEBi Steiud. (Plates XLI. & XLII. fig. A.)

Chrysichthys biittiJcoferi. Steindachner, Notes Leydeu Mus. xvi.

p. 60 (1894).

The examination of a small number of (chiefly young) specimens
of Chrysichthys from various localities in the Gaboon country
has been attended with much difficulty and uncertainty, Apart
of them seemed to be identical with, or closely allied to, Ch.
huttikoferi (Steindachner), Although they show certain slight

differences in the number of anal rays, extent of the tooth-patches
on the palate, form and comparative length of the snout, size of the
eye, and length of the dorsal and caudal rays, Steindachner's descrip-

tion applied more or less perfectly to all. However, the series of

specimens of any species from the same locality is still so incom-
plete that we are much in the dark as to individual variations, the
changes these fishes undergo with age, or as to any secondary
sexual characters. Some years ago I should not have hesitated to
refer all these specimens to the same species Oh. huttikoferi, and
I am not i)y any means certain that this will not prove to be the
proper course to pursue, when sufficient materials are brought
together; but since more receut investigations of the West African
Fauna have shown the wide distribution and great specific develop-
ment of this genus, I am induced, after long hesitation, to

distinguish among the forms allied to Oh. biittikoferi several under
distinct names.

The question, then, arises for which of the forms, distinguished
here, the name given by Steindachner should be retained.

Steindachner's type came from Liberia, is a unicum, and young,
being 20 1 centim. long. I am indebted to Dr. Jentink' for a
sketch of this type as well as of its dentition. Unfortunately the
specimen presents those elements of uncertainty which render the
study of these fishes so difficult. As will be seen from the
accompanying sketch, the two patches of larger vomerine teeth are
connected with each other by, and are in fact only a portion of, a
larger horseshoe-shaped band of minute rudimentary vomerine
teeth, extending backward on the palatine bones. In the Jiiver Prah
specimens referred by me to Ch. hilttikoferi only the two patches
of larger teeth are visible, but none of the rudimentary ones.
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Nevertheless, having found that the extent of the dentition in the
species of this genus should be used as a taxonomic character

with great caution only, and all the more so the younger the speci-

mens are, I cannot make up my mind to employ a distinct name
for the Prah specimens,

rig. 4.

Chryskhthys biittiJcofcri (type).

1 have before me one adult specimen 17 in. long, and four small

ones 5 or 6 in. long ; they were obtained at tlie same locality on

the Eiver Prah and at the same time, so that there cannot be any

doubt that all five belong to the same species. In appearance, and

especially in the form of the bead, the young differ so much from

the old that if they had been obtained at a more tlistant locality

it would have been impossible to recognize their specific afliinity.

I therefore give here descriptive diagnoses of both adult and

young.
Adult (PI. XLL).—The height of the body is contained 4^ times

in the total length (without caudal),the length of the head d\ ; caudal

peduncle two thirds as long as high. Head broader than high, its

greatest width being two tliirds of its length ; the greater portion

of its upper surface is covered with thin, soft skin, but the granu-

lated parts of the bones on the nape and crown of the head are

exposed or covered only with a thin film of skin ; occipital process

rather longer than the basal bone of the dorsal spine, both meeting

a little behind the nape. Snout rather long, narrowed towards the

end, depressed, its length being two fifths of that of the head;

upper jaw projecting beyond the lower ; mouth of moderate width,

as wide as the distance between the eyes. IS'asal barbels thin,

about as long as the eye ; maxillary barbels reaching beyond the

orbit, outer mandibulary barbels to the gill-opening ; mandibulary

barbels inserted in nearly the same straight line, the inner being

slightly anterior and less than a diameter of the eye distant from

each other. The teeth on the palate are confined to the vomer,

being placed in two ovate groups, which are less than half a dia-

meter of the eve distant from each other. The band of inter-

maxillary teeth tapers outward, each half being twice as broad as

long. The width of the bony interorbital space is more than that

of the orbit, which is two fifths of the length of the snout, and one

sixth of that of the head. Dorsal fin (mutilated) of moderate

heif^ht ; the length of its base is two fifths of its distance from the

adipose fin, and not quite twice as long as the base of the latter
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Anal fin reaching the caudal, if laid backward, with 13 rajs, 8 of

which are branched. Caudal fin deeply cleft, with the upper lobe

at least as long as the head. Pectoral spine (broken) serrated

along both edges. Upper parts greyii^h olive, sides and abdomen
silvery.

Seventeen inches long (433 millim.).

Young (PL XLIL, fig. A.)—The height of the body is contained

4| times in the total length (without caudal), the lenrth of the head

3| ; caudal peduncle three fifths as high as long. Head as high as

broad, its greatest width being equal to the length of the head with-

out snout. Granulations on the upper side of the head and form of

the nuchal bones as ia the adult. Snout of moderate extent, with
the upper profile rather curved ; its length is one third, or a little

more than one third, of that of the head ; upper jaw more or less

projecting beyond the lower ; mouth of moderate width, wider than
the distance between the eyes. Xasal barbels thin, half as long as

the eye ; maxillary and outer mandibulary barbels reaching to, or
even beyond, the gill-opening, if laid backward ; inner mandibulary
barbels distinctly anterior to the outer, and distant from each other
about half a diameter of the eye. The teeth on the palate and
intermaxillary are placed as in the adidt. The width of the bony
interorbital space is scarcely more than half that of the orbit,

which is rather less than the length of the snout, and contained 3|
times in that of the head. Dorsal fin rather high, reaching to,

or nearly reaching to, the adipose, when laid backward ; the length
of its base is one half, or a little more than one half, of its distance
from the adipose, and exceeds the length of the base of the latter.

Dorsal spine serrated along both its edges in its upper portion,

and rather shorter than the head. Anal fin reaching or nearly
reaching the caudal, if laid backward, with 14 rays, 8 of which are
branched. Caudal fin very deeply cleft, both lobes longer than the
head. Pectoral spine stronger, but rather shorter than that of
the dorsal fin. tipper parts greyish olive ; sides and abdomen
silvery.

PiA^e and six inches long (130 and 155 millim.).

Cheysichthys ogowensis, sp. n.

Clirysichihys huttihoferi, part., Griinth. Ann. & Mag. N. H. 1896,
April, p. 276.

The height of the body is contained 4| times in the total length
(without caudal), the length of the head 3^ times ; caudal peduncle
two thirds as high as long. Head a little broader than high, its

greatest depth being two thirds of its length ; the greater portion
of its upper surface is covered with thin soft skin, but the
granulated parts of the bones on the nape and crown of the head
are exposed or covered with a thin film of skin ; occipital process
longer than the basal bone of the dorsal spine, both meeting a little

behind the middle of the nape. Snout rather long, depressed,
with the upper profile straight, obliquely descending ; its length is
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contained 2| times in that of the head ; upper jaw projecting

beyond the lower ; mouth rather wide, a little wider than the

distance between the eyes. Nasal barbels half as long as the eye
;

maxillary and outer mandibulary barbels not reaching the gill-

opening, if stretched backward ; mandibulary barbels inserted in a

nearly straight line, the inner being slightly anterior and half a

diameter of the eye distant from each other. The teeth on the

Fig. 5.

ChrysicMhys ogowensis.

palate form a rather broad crescent, interrupted in the middle in

front, the toothless space being one third as wide as the eye ; the

teeth may or may not be confined to the vomer \ The band of

intermaxillary teeth tapers outward, each half being twice as broad

as long. The width of the iuterorbital space is three fourths of

that of the orbit, which is contained If in the length of the snout

and 4^ times in that of the head. Dorsal fin of moderate height,

not extending to the adipose, if laid backward
;

(dorsal and
pectoral spines broken). The length of the base of the dorsal fin

is a little less than one half of its distance from the adipose, and
about twice as long as the base of the latter. Anal fin not reaching

the caudal when laid backward, with 14 rays, 9 of which are

branched. Caudal fin deeply cleft, with the upper lobe rather

longer than the head. Upper parts olive-coloured, sides and
abdomen silvery.

Kondo-Kondo, on the Ogowe Eiver (one specimen 194 millim.

The principal character by which this species differs from

Ch. hiittikoferi (^s. str.) is the greater development of the teeth on
the palate.

ChRYSICHTHYS COEISCAIN'US, sp. n.

Chrysichthi/s hiittikoferi, part., Giinth. Ann. & Mag. N. H. 1896,

April, p. 270.

The height of the body is contained 4i times in the total length

(without caudal), the length of the head 3^ times ; caudal peduncle

two thirds as high as long. Head scarcely broader than high, its

' They are coufined to the vomer on the right side, but on the left they are

continued on the palatine as a short patch, slightly separated from the vomerine
band.
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greatest width being t\vo thirds of its length. The greater portion

of the upper surface of the head is granulated, or covered only with
a thin film of skin ; the snout, as usual, is covered with soft skin.

Occipital process longer than the basal bone of the dorsal spine,

both meeting behind the middle of the nape. Snout of moderate
length, narrowed towards the end, with the upper profile descending
in a curved line ; its length is one third of that of the head.
Upper jaw slightly overlapping the lower ; mouth of moderate
width, as wide as the distance between the eyes. Nasal barbels

minute, about one-third the width of the eye ; maxillary barbels

reaching the gill-opening, outer mandibulary barbels not reaching
the gill-opening, if stretched backward ; mandibulary barbels

inserted in a straight line, the inner being one third of the
diameter of the eye distant from each other. The teeth on the
palate are confined to the vomer, being placed in two small gi-oups

which are distant from each other about one fourth of the diameter
of the eye ^. The band of intermaxillary teeth is scarcely tapering
outward, each half being two thirds as long as broad. The width
of the bony interorbital space is three fifths of the diameter
of the eye, which is four fifths of the length of the snout, and
contained 03 times in that of the head. Dorsal fin rather high,

but not reaching the adipose fin, if laid backward ; the length
of its base is one half, or a little less than one half, of its distance

from the adipose fin, and nearly twice as long as the base of the
latter. Dorsal spine as long as the head without snout, with in-

distinct posterior serrature in its upper half. Anal fin not reaching
the caudal, if laid backward, with 12 rays, 7 of which are branched.
Caudal fin deeply cleft, with the upper lobe rather longer than the
head. Pectoral spine as long as rhat of the dorsal fin, smooth
along the outer edge. Upper parts greyish olive, sides and
abdomen silvery.

Corisco Isld. (two specimens, 148 and 163 milHm. long).

The principal character by which this species differs from
Ch, biittikoferi (s. str.) is the smaller number of anal rays.

Chrtsichthys lagoensis, sp. n.

ChrysichtJiys macrops, part., Giinth. Ann. & Mag. N. H. 1867,
Aug. p. 111.

The height of the body is two ninths of the total length (without
caudal), the length of the head rather less than one third. Caudal
peduncle two thirds as high as long. Head a little broader than
high, its greatest depth being two thirds of its length ; the greater
portion of its upper surface is granulated. Occipital process
rather broad, as long as the basal bone of the dorsal spine, both
meeting in the middle of the nape. Snout long, two fifths of the

1 The two specimens are not quite alike in this respect ; on the right-hand
side of the larger specimen, the patch of teeth is continued backward in a
single series of about six minute teeth. In the smaller specimens the two
vomerine patches are rather more approximated than in the larger.

Peoc. Zool. Soo.—1899, No. XLVII. 47
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length of the head, broad, with the upper profile descending in a

gentle curve. Mouth wide, wider than the distance between the

eyes, with the upper jaw overlapping the lower. JS'asal barbels

minute ; maxillary barbels extending to the margin of the praj-

operculum ; outer mandibulary barbels not reaching the gill-opening;

inner mandibulary barbels anterior to the outer, and less than

half a diameter of the eye distant from each other. The vomerine

Fig. 6.

Chrysichthys lagoensis.

teeth are disposed in a narrow band on each side, tapering behind,

the two bands being separated in front by a toothless space, less

than half a diameter in width ; however, on the right side there are

vestiges of another narrow tooth-band, stretching across the

junction of the vomer with the palatine.^ Each half of the inter-

maxillary band rounded at its lateral extremity, half as long as

broad. The width of the bony interorbital space is more than the

diameter of the eye, which is two fifths of the length of the snout

and one fifth of that of the head. Dorsal fin elevated and enlarged,

reaching the adipose when laid backward ; the length of its

base is one half of its distance from the adipose fin, and double

the length of the base of the latter. Dorsal spine rather longer

than the head without snout, and longer than the pectoral spine
;

it is slightly roughened in front, and feebly denticulated behind.

Anal fin reaching the caudal, when laid backward, with 11 rays,

7 of which are branched, the last split to the base. Cleft of the

caudal of moderate depth, the upper lobe as long as the head.

Upper and lateral parts brownish, lower white.

Lagos (Nat. Hist. Mus. 66.3.8.16). Length 377 millim.

A form intermediate between Ch. nigrodigitatus and Ch. macrops.

A number of very young specimens, collected by Mr. "Walker on

the Eiver OfBm, belong to a species most closely allied to Ch. lago-

ensis, but it would be hazardous to refer them to that species

^ Of course, this condition cannot be regarded as a specific character, but I

describe it as I find it in the only specimen available.
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without knowing more of the changes that must take place during

growth.

Chbysichthts nigeodigitatus Lacep.

Of this species two specimens are in the Natiu-al History

Museum ; it is not known from what West xlfrican river they

were obtained. One measures 280 millim., the other 130 millim.

in length, excluding the caudal fin. In spite of the great difference

in size, both agree in form of the snout, in the great development

of the dorsal fin, prolongation of caudal lobes, number of anal rays

(nine branched), &c. Only the eye is very much larger in the

younger specimen, as might be expected. In both, the teeth of

the palate are confined to the vomer, and appear in the young as

two small, oblique, ovate patches ; in the older specimen the two
patches are produced behind into a narrow tract of teeth.

Chrxsichthys persimhis, sp. n. (Plate XLIII.)

Clirysicliihys macrops, part., Giinth. Ann. & Mag. N. H. 1867,

XX. p. 111.

The height of the body is one fifth of the total length (without

caudal), the length of the head a little less than one third. Caudal

peduncle two thirds as high as long. Head a little broader than
high, its greatest depth being contained 1| times in its length.

The greater portion of its upper surface is granulated, but covered

with a thin film of skin ; occipital process longer than the basal

bone of the dorsal spine, both meeting a little behind the middle

of the nape. Snout long, three eighths of the length of the head,

broad, rather depressed. Mouth of great ividth, extending to

Kg. 7.

Chrysichthys persimilis. Upper and lower teeth

below the middle of the distance between eye and nostril, much
wider than the distance between the eyes. Nasal barbels small

and short, about half as long as the eye. Maxillary barbels reaching

to, outer mandibulary barbels not reaching to, the gill-opening

when stretched backward. Inner mandibulary barbels anterior

to the outer, half a diameter of the eye distant from each other.

The teeth on the palate occupy vomer and palatine bones, and
47*
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are disposed in three divisions (more or less continuous) on

each side; the anterior division is a small rounded patch, the

middle a narrow hand stretching from vomer to palatine, the

posterior on the palatine a rather broad ovate patch. The band

of intermaxillary teeth tapers outward, and each half is half as

long as broad ; the length of the mandihulary band of teeth is contained

2| tiones in that of the head. The \'sidth of the bony interorbital

space equals the diameter of the eye, which is contained 1| times

in the length of the snout and 4| times in that of the head.

Dorsal fin not elevated ; the length of its base is one half of its

distance from the adipose fin, the base of which is rather less than

that of the dorsal. Dorsal spine shorter than the head without

snout, equal in length to the pectoral spine, smooth in front, serrated

behind. Anal fin not reaching the caudal, when laid backward,

with 12 rays, 8 of which are branched. Caudal fin deeply cleft,

with the upper lobe a little longer than the head. Upper and

lateral parts blackish-brown.

Gaboon, collected by E. B. N. Walker, Esq. One specimen,

290 millim. long.

This species is extremely similar to the type of Ch. furcatus,

with which it agrees singularly well in regard to the disposition of

the teeth on the palate, and the form and formation of the snout

and mouth ; but its body is considerably stouter and shorter, the

dorsal fin is less elevated, the adipose longer. The differences may
be epitomized thus :

Ch. furcatus. Ch. persimilis.

Height of body one sixth ;
one fifth.

Length of the head about one fourth ; about one third.

Base of dorsal fin = two fifths of

distance between dorsal fins ; one half.

Dorsal spine less than length of

head without snout

;

equal to that length.

Base of adipose fin much shorter

than that of dorsal

;

rather shorter.

Interm axillary band of teeth rounded

at each end

;

tapering.

Cheysichthts kingslet^, sp. u. (Plate XLV. fig. A.)

The height of the body is two ninths of the total length (with-

out caudal), the length of the head a little less than one third.

The depth of the caudal peduncle is contained 1| times in its

length. Head a little broader than high, its greatest depth being

contained If times in its length ; its upper parts are covered with

skin ; occipital process rather longer than the basal bone of the

dorsal spine. . Snout rather long, somewhat contracted in front,

with the upper profile descending in a gentle ciu*ve : its length is

contained 2| times in that of the head. Mouth rather wide, not

extending to the middle of the distance between eye and nostril,

^vider than the distance between the eyes, Nasal barbels small
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and short, about half as long as the eye. Maxillary barbels

reaching to, outer mandibulary barbels not reaching to, the gill-

opening when laid backward. Inner mandibulary barbels inserted

in a nearly straight line with the outer ones, their roots being

about hali! a diameter of the eye distant from each other. The
teeth on the palate occupy vomer and palatine bones and are

Fig. 8.

Chrysickthys kingdeym. Upper and lower teeth.

disposed in two elongated patches on each side. The band of

intermaxillary teeth is obliquely truncated at its lateral extremity,

and two thirds as long as broad ; the length of the mandibulary
band of teeth %s one fourth of that of the head. The width of the

bony interorbital space is three fourths of the diameter of the eye,

which is one fourth of the length of the head. Dorsal fin not

elevated ; the length of its base is one half of its distance from
the adipose fin, the base of which is less than that of the dorsal.

Dorsal spine shorter than the head without snout, equal in length

to the pectoral spine, smooth in front, serrated behind. Anal fin

just reaching the caudal, when laid backward, with 12 rays, 8 of

which are branched. Caudal fin deeply cleft, with the upper lobe

equal in length to the head. Upper parts dark with bluish tinge,

sides and abdomen silvery.

Kiver Ogowe ; 225 miUim. long.

This species is very closely allied to Ch. persimilis, and I have

long hesitated before distinguishing it. In fact, it formed part of

Miss Kingsley's collection, which I described in 1896; but, un-
willing at that time to establish a species on apparently insufficient

ground, I put it aside for future consideration. The principal

difference from Ch. 2Jersimilis is that the cleft of the mouth does

not extend equally far backward, and that the mandibidary baud
of teeth is very much shorter, indicating a proportionally shorter

mandible. Unfortunately, we do not know from which of the

Gaboon rivers Ch. jiersimilis was obtained.

Chetsichthys camaeonensis, sp. n. (Plate XLIV.)

The height of the body is contained 4| times in the total

length (without caudal), the length of the head 85 times. Caudal

peduncle two thirds as high as long. Head broader than high, its

greatest depth being contained 1| times in its length. The grauu-
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lations on its upper surface are covered by a thin skin. Occipital

process about as long as the basal bone o£ the dorsal spine, both

meeting in the middle of the nape. Snout very long, contained

2g times in tbe length of the head, broad, depressed, with the

upper profile straight, and with the upper jaw much projecting

beyond the lower. Mouth of modei-ate width, rather less than

the distance between the eyes. Nasal barbels nearly as long as

the eye ; maxillary barbels extending to the margin of the prce-

operculum, outer mandibulary not reachiug the gill-opening.

Inner mandibulary barbels nearly in a straight line with the

outer, and two thirds of the diameter of the eye distant from each

other. The vomerine teeth are disposed on each side in two rather

broad continuous patches, the halves being separated in front

by a toothless space ; the palatine bones are armed with a

narrower band-like patch. Intermaxillary band narrowed out-

ward, each half not quite twice as broad as long. The width

of the bony intei-orbital space exceeds that of the orbit, which

is contained 2| tioies in the length of the snout, and is one
sixth of that of the head. Dorsal fin not elevated ; its base is

two fifths of its distance from the adipose, and double the length

of the base of the latter fin. Dorsal spine as long as the head

without snout, rather longer than the pectoral spine, smooth in

front, and feebly denticulated behind. Anal fin reaching the

caudal, when laid backward, with 15 raj's, 10 of which are

branched, the last split to the base, the first quite rudimentary.

Caudal deeply cleft, the upper lobe a little longer than the head.

Upper and lateral parts brownish, lower white.

Camaroons (Nat. Hist. Mus. 71.11.20.21). Length 600 millira.

Intermediate between Cli. cranchii and Cli. nigrodigitatus.

EuTEOPius coNGENSis (Leach).

Two specimens from the Prah River. The anal fin of one mth
56, of the other with 59 rays. Feeds largely on macrurous
crustaceans.

Baebus teispilus (Bleek.).

Puntius (Barhodes) trispilus, Bleek. Mem. Soc. HoU. Haarlem,

1862, p. 113, tab. 23. fig. 3.

Two specimons from the Kotchwah Eiver, 27 and 76 millim.

long.

Belying on Bleeker's description alone, I should have been

hardly justified in referring our specimens to his species. He
describes it as a large-eyed species, with the eye longer than the

snout, the diameter being one third, or a little less than one third,

of the length of the head, and equal to, or a little less than, the

length of the postorbital portion. His specimens measured from

72 to 110 millim.; thus his smaller specimen was almost the same
size as our larger one. Nevertheless, I find the eye to be con-

spicuously smaller, viz., two sevenths of the length of the head and
two thirds of that of the postorbital portion. Even our very
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young specimen agi-ees better with these proportions than with
those given by Bleeker. On the other hand, in the figure by
which he illustrates his description, the eye seems to have been
represented of too small a size.

HaPLOCHILUS rNTBAFASCIATUS Gthr.

Several immature specimens from the Kakum Eiver.

Alestes longipinnis Gthr.

Is apparently common in the Kotchwah Eiver.

Petbrsitts occidentalis, sp. n. (Plate XLV., fig. B.)

D. 10. A. 21-24. L. lat. 25. L. transv. 4/3.

The height of the body is contained 3 times, the length of the

head 3| times in the total (without caudal) ; eye large, longer than
the snout, and contained 2| times in the length of the head ; head,

like body, strongly compressed, but the abdomen rounded in fro^
of the ventrals. Dorsal fiu higher than long, its first ray in the
middle between the end of the snout and the root of the caudal.

Anal of the mature male with the anterior rays somewhat enlarged,

forming a projecting lobe. Caudal forked. There are two series

of scales between the lateral line and ventral fin ; the lateral line

is anteriorly curved downward and runs towards the lower edge
of the caudal peduncle, the perforations of the scales becoming
indistinct. Silvery, with an indistinct, narrow, bluish band along
the middle of the side and tail. Dorsal fin black in its anterior

half, with a yellow band across the middle. This ornamental
marking is most distinct in adult males, and very obsolete in

immature specimens.

Six specimens, the longest 60 milLim. long, from the Kotchwah
Eiver.

I have referred this fish to Hilgendorf's genus Petersius (S.B.

Ges. ntrf. Pr. Berlin, 1894, p. 172), from the Kingani Eiver in East
Africa, although it does not quite agree with Hilgendorf's de-

scription of the dentition ; this author also does not mention the

partial disappearance of the lateral line on the tail. The teeth in

the intermaxillary stand in two series, but the two series are quite

separate, and the teeth of the two series are opposite to each other
rather than altei-nate. I count sis in the anterior, eight in the

posterior, and as many in the mandibular series. The largest are

in the posterior series, where they may be seven-pointed, the largest

central cusps being laterally compressed. Those of the front series

are more simple, but all seem to be tricuspid at least. No maxillary

teeth.

MOBMVEUS LOKGICEPS Gthr.

Mormyrus longiceps, Giinth. Ann. & Mag. N. H. 1867, xx.

p. 116.

One specimen, from the Kotchwah Eiver.



732 DK. B. O. CUNNINGHAM ON THE [Juue 6,

EXPLANATION OF THE PLATES.

Plate XLI.

Chrysichthys huttikoferi,aAn\i, p. 721, 4/9 nat. size. Dentition nat. size.

Platb XLII.

A. Chrysichthys hutfikoferi, juv., p. 723.

B. Hemkhromis tersqiMmatus, p. 717.

Plate XLIII.

Chrysichthys persimilis, p. 727, 5/7 nat. size.

Plate XLIV.

Chrysichthys camarmiensis, p. 729, 1/3 nat. size. Dentition nat. size.

Plate XLV.

A. Chrysichthys kingsleyas, p. 728, 6/7 nat. size.

B. Petersius occidentalis, p. 731, witli enlarged views of anal fin of male and
• female, and of dentition.

2. On a few Points in the Structure of Laborde's Shark

[Euprotomicrus labordii). By Robert O. CunninghaMj

M.D., C.M.Z.S., Professor of Natural History, Queen's

CollegCj Belfast.

[Eeoeived April 28, 1899.]

An individual of this curious and little-known Elasmobranch
having recently reached iny Iiands, I have drawn up a few notes

on its anatomy, which, though very imperfect and fragmentary, T

venture to submit to the Zoological Society of London.
The specimen, which is a female, was, I am informed, one of

several obtained hy Captain F. E. Patey, of the ship ' Mowwan,'
having been washed on board his vessel between 90° & 100°

W. long, and in about the latitude of Cape Horn, and was
presented to our Museum in Queen's College through the

intervention of Mr. Adam T. Barklay of Belfast. As examples

previously met have been recorded as inhabiting the Indian Ocean,

the range of the species must be considerably more extensive than

was formerly supposed—a not surprising circumstance when the

wide distribution of many pelagic species of animals is taken into

account. Two causes have combined to render the following

description much less complete than I could have desned. In the

first place, I have not felt warranted to carry out the dissection to

such an extent as to render the specimen unavailable for Museum
purposes, and, secondly, the condition of the viscera was unfortu-

nately not such as to permit of detailed examination.

In respect of size my example does not materially differ from those
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of which the dimensions are given in the British Museum Catalogue

of Fishes (vol. viii. p. 428), being a little less than 10 inches in

length measured from the extremity of the snout to the tip of the

upper lobe of the caudal. The skin, as in the British Museum
individuals, is, regarded as a whole, of a uniform brownish-black

colour, but while the proximal portion of the azygos and paired

fins are of the same tint, the distal present a marked contrast,

being of a dull yellowish hue. There is a well-marked mid-dorsal

and an equally well-marked mid-ventral groove, and on either side,

not far from the dorsal surface, a rather deep lateral groove runs

backward nearly to the base of the caudal. The area occupied by the

five branchial apertures is about 8 mm. ia length, the last of the slits

being immediately in front of the base of the pectoral. The

individual gill-slits are very small (only 2 millimetres in length),

while the spiracles, on the other hand, are noteworthy for their

large size; semicircular in outline, they measure 5 millimetres

along the posterior border.

On the upper surface of the head are two well-marked curved

longitudinal grooves, continuations forward of the lateral grooves

already mentioned, connected by a transverse one situated imme-

diately between the spiracles. Each of these grooves exhibits a

series of pores (the openings of mucus-canals) which can be traced

backward for some distance along the sides of the body. A row

of pores further passes from the longitudinal groove of either side

obliquely downward between the spiracle and the ej'e, and a

second transverse row runs between the eye and the nostril to

join a third row situated at right angles at some distance below

the level of the eye. Additional pores more scattered in distri-

bution occur in the skin covering the upper, and also in a less

degree in that clothing the lower jaw.

The nares occupy a considerable area near the tip of the snout,

being removed from the mouth by a considerable interval. Their

upper portion is rounded, and they are continued ventrally in the

form of elongated slits overlapped by a valve of skin. The eyes

are large, measuring 9 mm. in antero-posterior diameter.

The scales are very small, communicaring a minutely granular

appearance to the skin, which is almost smooth, there being hardly

any perceptible harshness to the feel when the fingers are passed

along it from head to tail or vice versa. Magnified a few diameters

they appear in the form of slightly angular papillaa. When
isolated, after boiling a fragment in caustic potash, they exhibit

irregularly lozenge-shaped outlines and possess an elevated central

and a depressed marginal area with a slightly toothed edge.

The aperture of the mouth at first sight appears much more

extensive than it actually is, owing to a deep groove which runs

backward from each angle. In the lower jaw only a single row

of teeth are present. As noticed in Dr. Giinther's excellent

diagnostic description, they are of considerable size, triangular in

outline and non-serrated. The teeth of the upper jaw are much
smaller, conical, and are disposed in three series.
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Unfortiiuately the abdominal cavity had not been opened before

the fish Avas handed over to me, and in consequence of this, on
removing the wall of the left side, 1 found that the viscera were
by no means in such a satisfactory state of preservation as could
have been desired, various of the organs being in a soft and decom-
posing condition. The stomach, which was attached to the dorsal
wall of the abdomen by a broad peritoneal fold, possessed the
ordinary siphonal form. The proximal portion was very capacious,

thin-walled, and marked on the internal surface with numerous
regularly disposed longitudinal rugae. It was entirely empty of

food. The distal moiety, comparatively long and narrow, was not
clearly rounded ofE externally from the first portion of the in-

testinal tract, which was separated from the colon by a well-marked
constriction succeeded by a short thick-walled dilatation. The
colon possessed a typical transverse spiral valve. The short rectum
had appended to it a well-marked rectal gland.

The liver consisted of a pair of apparently equal-sized large

flattened lobes tapering to their pointed posterior ends. The spleen,

of a dark greyish hue, was triangular in general form, with the
apex pointing backward from the junction of the proximal and
distal portions of the stomach and sent a long narrow lobe along
the latter. The pancreas was of a whitish-yellow colour ; in respect

of outline it was long, slender, and band-like, and was provided
with a long duct which opened into the intestine near its

commencement.
The ovaries, very imperfectly pi'eserved, formed a pair of elon-

gated, somewhat lobulated bodies of a yellow colour, and the oviducts

were of comparatively wide diameter.

Nothing could be made out with sufficient certainty as regards

the nature of the other viscera.

3. On the Astrseid Corals collected, by the Author in the

South Pacific. By J. Stanley Gardiner, M.A.,

F.Z.S., Fellow of Gonville and Cains College, Cam-
bridge.

[Eeceived April 26tb, 1899.]

(Plates XLVI.-XLIX.)

The Corals of the family Astraeidse are represented in the collec-

tion made in the South Pacific by 115 specimens, which I have

referred to 12 genera and 48 species. Of these I have described 6

species as new, and I have redescribed many of the known species,

or added such characters as I have found of practical value for

separating the different species of the several genera.

I have found the work very arduous on account of the very

numerous synonyms existing, not only for species but also

for genera. Martin Duncan's " Revision of the Madreporaria

"
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(Journ. Linn. Soc, Zool. xviii. p. 1, 1885) appears to be absolutely

useless. The subfamilies and alliances are purely artificial, and

even for the genera in a single alliance there is no distinct phraseo-

logy. Indeed, genera and aUiances are constantly described in

different but absolutely synonymous terms. That work, too, is not

to be depended upon in so far as it refers to the authorities for

the different genera. Indeed most of the errors of Milne-Edwards

and Haime, corrected by Verrill, Klunzinger and others, appear in

its pages. The Fungid and Perforate famihes are, however, often

well described, and the work is a useful key to their genera.

Throughout the work I have made a liberal use of the Coral

Gallery of the British Museum, and I have profited greatly by

the advice of Prof. Jeffrey Bell and Mr. Bernard.

Genus Euphyllia.

Euplvjllia, Dana, Zooph. p. 157 (1848).

Euphyllia, Milne-Edwards & Haime, Cor. ii. p. 191 (1857).

The characters separating the genera Euphyllia and Caulastrcea

do not seem to me of sufficient importance for the retention of

the latter genus. The genus Eusmilia, further, is A^-ry doubtfully

distinct. The characters separating the subfamilies Astrceidce

cmpitoscp and Astrceidce confiuentes of Martin Duncan, when

practically examined, are found to be merely artificial and

worthless.

1. Euphyllia glabeescens Chamisso.

Caryo]3hyllia glahrescens, Chamisso & Eysenhardt, Nov. Act.

Curios. Nat. x. p. 369 (1821).

Euphyllia glahrescens, Dana, Zooph. p. 163 (1848).

Euphyllia glahrescens, Milne-Edwards & Haime, Cor. ii. p. 192

(1857).

I have referred pieces from ten several colonies to this species,

from which Euphyllia gaimardi (Milne-Edwards & Haime) is very

doubtfully distinct.

The colony forms round clumps of corallites, which spring from

the same stem, the branching being dichotomous. The branches

vary greatly in length between their divisions, in one colony

dividing every 12 mm., and in another having a length of nearly

40 mm. between the divisions. The whole mode of growth varies

enormously, and appears to depend on the extent to which the

bases and sides of the corallites are bored into and incrusted by

different organisms, and doubtless also on the position of growth

in respect to food-supply, &c.

The corallites naturally vary as well in respect to size, shape,

and depth, being somewhat larger and always more distant, with

deeper axial fossse, in the more vigorously growing colonies. In

one colony the corallites are about 4 mm. apart, and the separate

calices (showing no trace of any division) vary up to 1-6 cm. in

diameter, while in another colony they are -9-1 '5 cm. apart by
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1*1-1*9 cm. in diameter. The costae of the first two cycles of

septa are distinct down the whole of the corallum, but those of

the third cycle extend only for about 3 mm. and are very small.

The septa vary up to 2 mm. in exsertness and are entire, rounded
at the top, sloping down rapidly to the axial fossa, which has no
columella, being closed in below by trabeculse from the septa.

In the living colony there are often two or three mouths, where
there is no trace of more than one system in the corallum beneath.

The polyps, when fully expanded, rise for about 3 cm. above the

skeleton, but contract to less than 1 cm. in spirit ; their tentacles

are about 2 cm. long and not retrusible. The species is exceedingly

difficult to preserve on account of the enormous quantity of mucus
secreted, the least touch with the hand under water causing the

complete obliteration of the stomodaeum and peristome. The
colour of the polyps varies from green-yellow to olive-brown,

always markedly greener towards the stomodsea.

Eotuma ; in pools of outer reef, very local in distribution, often

forming large masses, 3-4 feet across.

I have been unable to determine the method by which the calices

are divided, but in elongated coralliles two of the larger septa

sometimes fuse across the fossa and form a division. The thecal

vA-alls of the two sides then grow horizontally over the edges of

these and fuse, flattening out to a breadth of about 2 mm. The
young corallites next broaden out in a plane at right angles to the

elongation of their parent coi'allite, themselves later to undergo a

similar division.

Genus Mussa.

Alussa (pars), Okeu, Lehrb. der Xaturg. i. p. 73 (1815).
Miism, Dana, Zooph. p. 173 (1848).
Mussa, Milne-Edwards & Haime, Cor. ii. p. 328 (1857).

Although I have examined a very large number of specimens of

this genus both in the British and Cambridge Museums, I have
completely failed to find any ctiaracters of good general specific

Aalue. Tet the specimens seemed to fall naturally into from eight

to ten groups, none of which, however, were sharply marked off

from their neighbours. The characters of the several septa, on
which Dana very largely relied, do not seem to me to be of any
great importance, and not uncommonly in the same colony septa

corresponding to 4 or 5 of Dana's species can be found. The
depth and shape of the corallites, too, depend very largely on the

position of growth, i. e. whether the colony has plenty of room or

is crowded with other oi'ganisms. Mainly depending on these

characters Milne-Edwards and Haime described no less than
thirteen species, most of which will indubitably be found to be
synonyms.

Although I depend partially on the general form of growth,

yet the more important characters seem to me to be—the extent

and form of the epitheca, presence or absence and spinulation of

costse, and characters of the columella if present. The ai-rangement
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of the endotheca in all is very similar, forming thin plates across

the interseptal loeuli, which may he arranged, according to the

form of growth, in almost any position from horizontal to vertical.

1. MussA CACTUS Dana.

Mnssa cactus, Dana, Zooph. p. ITS, pi. vii. fig. 1 (1848).

I have referred seven specimens to this species, with which two

or three of those described by Milne-Edwards and Haime would

also seem to be identical. All the specimens were obtained from

the same locality, and in the colour of the living polyps conformed

perfectly to Dana's figure and description:—"Disk green; inner

tentacles bursiform, pearl-white, and brown at tip, outer a little

elongate and brown.'' The broad pad of tissue in the contracted

polyps round their edges is very well-marked in my spirit speci-

mens as in Dana's figure. The corallites, however, tend to he more

irregular in outline, and form in the centres of the colonies longer

series than are represented by Dana.

The polyp extends for 1-1-5 cm. down the outside of the

corallnm, and below this there is a thin, inerusting epitheca. The

costse are marked solely by a few, upwardly directed, pointed spines

about 1 mm, high and 3-4 mm. distant one from another. The

columella is well marked, and formed of twisted lamellse from the

septal edges, without any distinct surface spinulation.

Eotuma ; found only in certain reef-pools off Solkopi.

2. MussA OBisTATA Esper.

Madrepora cristata, Esper, Pflanz. i. p. 150, Madr. pi. xxvi.

(1791).

Mussa cristata, Milne-Edwards & Haime, Cor. ii. p. 335 (1857).

I have referred four specimens to this species, which agree fairly

well with the above descriptions. They do not bear, however, much
resemblance to Esper's figure, the spinulation of the septa not being

different from that of other members of the genus, and the costse

not being so marked, although without spines as in the figure. The

polyps extend for 1-5-2 cm. down the outside of the corallum, and

the ribbed appearance below their edges is in one specimen nearly

as distinct as in Esper's figure. These ribs appear to be due to

the retreating polyp laying down a thin epitheca behind it, which

in places forms arches over the costae, which themselves broaden

out. The columella is well developed and of a spongy structure,

with no spinulation on its surface.

Eotuma; boat-channel.

The living polyps are of a light olive-green colour.

3. Mussa multilobata Dana.

Mussa multilobata, Dana, Zooph. p. 181, pi. viii. fig. 2 (1848).

Miissa multilobata, Milne-Edwards & Haime, Cor. ii. p. 336

(1857).

This identification is, like that of Mussa cactus, largely based on
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Dana's figure and description of the living animal:—"Animal
chestnut-brown ; disks long, sinuous and multilobate, bright green."
Further, the tentacles are A'erv short, of a darker broMTi colour and
apparently in three rows. The corallum agrees with Dana's de-
scription so far as it goes, save that no importance can be placed
on the septal teetb, and the calices are usually deeper than repre-
sented in Dana's section.

The epitbeca caunot be distinguished. The costae are marked
only by spines, which are similar to those of M. cactus, but smaller
and more distant. Tlie columella is generally very small in the
older and more completely circumscribed calices. It is formed
merely by a few trabeculse from the septal edges, and is covered
with fine pointed spines.

Eotuma ; very common with Al. cactus in the same pools near
Solkopi.

4. MusSA HEjiPEiCHi Ehrenberg.

Manicina hempricM, Ehrenberg, Coral, p. 101 (1834).
Mussa hempricM, Klunzinger, Die Korall. des E. Meeres, iii.

p. 8, pi. i. figs. 3 & 5 (1879).

Three specimens, which agree well -^-ith the forms identified

by Klunzinger with this species of Ehrenberg.
Eotuma ; reef. Wakaya, Fiji ; reef.

5. MtTSSA siNUOSA Lamarck.

Can/opJiyllia sinuosa, Lamarck, Hist, des Anim. s. Vert. ii.

p. 229(1816).
Mussa sinuosa, Milne-Edwards & Haime, Cor. ii. p. 333 (1857).

"Wakaya, Fiji ; reef. One specimen, doubtfully referred to this

species.

Genus Stmphtllia.

SymphyJUa, Milne-Edwards & Haime. Comp. rend, de I'Acad.

des Sc. xxvii. p. 491 (1848), and Cor. ii. p. 309 (1857).

The remarks made on the specific characters of the genus Mussa
apply equally well to this genus, so far as the different modes of

growth \\-ill allow.o

1. 8TMPHYLLIA SINUOSA Quoy & Gaimard. (Plate XLVIII.
fig. 1).

Mceandrina sinuosa. Quoy & Gaimard, Voy. de I'Astr., Zooph.
p. 227, pi. viii. figs. 4^5 (1833).

Symphyllia sinuosa, Milne-Edwards & Haime, Ann. des Sc.

Nat. ser. 3, x. pi. viii. fig. 7 (1848), and Cor. ii. p. 370 (1857).

There are two specimens of this well-characterized species.

Septa of four cycles, the fourth incomplete, are present. Fresh
calicinal centres are formed on the septa by the deposition of
corallum on the floor and walls of the valleys ; the septal edges
then break up on further growth. Usually the caUcinal centres
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are joined by 3-5 septa, the inner ends of the original septa, and

the septa on the walls of the valleys bend round towards them.

The columella is formed of the twisted septal ends, aud in the

older calicular centres is often 4-5 mm. across and covered on the

surface with fine, small spines.

Eotuma ; boat-channel.

The species in the living condition is of a green colour, brown

round the peristome. The colonies form great hemispherical

masses, 2-3 feet across, and are very common in the outer half of

the boat-channel. The species is noticeably resistant to the action

of the sun, parts of the colonies at spring tides being uncovered

for 2-3 hours. Massive colonies, too, which have died in the centre

and been hollowed out are rare.

I have added a photo-figure (Plate XLYIII. fig. 1), as the

difEerences in the septal orders, &c. are not clearly and accurately

shown in the previous figures, nor do these figures correspond to

the descriptions of their authors.

Genus Leptobia.

Leptoria, Milne-Edwards & Haime, Compt. rend, de I'Acad. des

Sc. xxvii. p. 493 (1848), and Cor. ii. p. 405 (1857).

Two dried specimens, which appear to belong to the same two

species as Dana found in Fiji. The genus is nowhere common,

and indeed I found only one patch of each species.

1. Leptobia gbacilis Dana.

Mceandrina gracilis, Dana, Zooph. p. 261, pi. xiv. fig. 6 (1848).

LeiJtoria gracilis, Milne-Edwards & Haime, Cor. ii. p. 407 (1857).

Leptoria gracilis, Klunzinger, Die Korall. des E. Meeres, iii.

p. 13, pi. ii. fig. 5 (1879).

A single reef-specimen, having the general facies given by Dana.

The septa are continuous over the winding thecal walls, in some

places being about -7 mm. exsert. The theca is apparently a

pseudo-theca, formed by thickenings on the sides of the septa. The
upper edges of the fused septa are almost horizontal over the theca,

the edges towards the valleys being almost perpendicular. The
edges of the septa are finely denticulate, and there are 14-16 septa

in 1 cm. The columella is a thin imperforate plate in the valleys,

and to it all the septa are fused. Its upper edge is covered with

blunt, almost square lobes, about 7 in 1 cm. The interseptal loculi

vary from 5-8 mm. in depth, and are closed in below by horizontal

endothecal dissepiments.

Eotuma ; outer reef.

2. Leptoria tets'uis Dana.

Mceandrina tenuis, Dana, Zooph. p. 262, pi. xiv. fig. 7 (1848).

Leptoria tenuis, Milne-Edwards & Haime, Cor. ii. p. 407 (1857).

A single specimen, which corresponds very closely to Dana's
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f'gure and tte above description. The section of the theca^ showing
profile of septa, is the same as in Dana's figure, but the upper
ends of the septa over the theca are generally more acute. The
valleys vary greatly in depth and breadth, in accordance with
the sinuosities of the surface of the colony. In breadth they vary
up to 4 mm. by about the same in depth, being always markedly
deeper than in my specimen of Leptorin fjrucilis. The septa on the

sides of the straight valleys distinctly alterntite in size, the smaller

not reaching the columella. Where the valleys are more sinuous the
arrangement, however, is not so regular, and often 3-5 contiguous
septa meet the columella. The columella is very similar to that of

L. gracilis, but the lobes on the surface are much lower, broader,

and less marked.
Wakaya, Fiji ; reef.

I am very doubtful whether this species is really distinct from
L. gracilis, as the differences might be almost explained as due
to different food-conditions in the two localities, as in the

specimens of Hydnopliora microcona from I'unafuti and Wakaya:
there are, however, no intermediate forms, nor can intermediate

calices be seen on the specimens.

Genus Cceloeia.

Cceloria, Milne-Edwards & Haime, Cor. ii. p. 411 (1857).

Coeloria, Duncan, Eev. Madrep., Jour. Linn. Soc. xviii. p. 89

(1884).

I have referred fifteen specimens to this genus, which is very

doubtfully distinct from the genus Maandrina. The chief differ-

ence, according to Martin Duncan, is that the columella in

Mceandrina is " formed of masses of spongy tissue, well-developed,"

and in Coeloria " formed by trabeculse from the edges of the septa,

may be spongj\" If this view is correct, it implies that Mcean-

drina has a true columella, formed, as in Astroides calyculans, by

a deposit on tlie basal plate, ^hile in Coeloria the columella is a

secondary formation. Such a question can be settled only by a

study of the development, but in the adult colonies there does

not appear to be any real difference between the columella of the

two genera, except such as would necessarily follow from the

rather deeper, less sinuous, and thinner-walled valleys in Coeloria.

The theca is formed in Ccelona by a thickening of the septal

sides. This thickening in a single colony may be plate-like, or in

the form of nodules joining the septa, later broadening and

forming a continuous wall, or A^ery narrow, the theca in this case

being formed mainly by a deposit of corallum on its upper edge.

There is hence no reason, as Duncan has supposed (Jour. Linn.

Soc, Zool. xvii. p. 363, 1884), for the separation of the species

C. 2^(tchychila Ehrenberg as the type of a new genus.

The genus is very abundant on the lagoon-sboals at Funafuti,

where it forms large, spreading masses, which vary in colour from

brown to green. It is also found sparingly on the leeward reefs at
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Funafiiti and Eotuma, but it cannot apparently withstand the
force of heavy breakers.

The specimens belong to five species, of which three were
described by Milne-Edwards and Haime witijout figures. Care-
fully comparing all Milne-Edwards and Haime's descriptions of

the species of the genus, and further comparing them with Ellis

and Solander's, Esper's, and Dana's descriptions and figures, I
have no doubt but that the speciaiens really belong to the species

described by those authors. I have described one species as new
under the name of 6'. edwardsi. This species is closely related to

C. hotted, which has been probably correctly identified by Klunz-
inger with C. arahica var. leptochila Ehrenberg. Erom Klunzinger's
description of this species, however, the characters of C edwardsi
would appear to be of good specific value.

1. CoELOBiA D^DALEA ElUs & Solander. (Plate XLVI. figs. 1, 2.)

Madrejjora dcedalea, Ellis & Solander, Zooph. p. 163, pi. xlvi.

(1786).

Madrejjora dcedalea, Esper, Forts. Pflanz. i. p. 63, pi. Ivii. fig. 1

(1797).

Coeloria dcedalea, Milne-Edwards & Haime, Cor. ii. p. 416
(1857).

I have referred four specimens to this species, which vary very
much among themselves, but yet present certain common features.

The colony forms large hemispherical masses, which die in the
centre while continuing to grow at the periphery. The calices

in the centre of such a mass are generally circumscribed, while
near the periphery they form series often 3-4 cm. long. The
growing edge is generally thick, and the under surface is covered

by a thick, concentrically-marked epitheca.

The theca appears to be formed by thickening on the septal

sides, and hence possesses a very ragged upper edge. The
calicular walls are at first thin plates, formed by the fused thecse,

but, if the growth of the colony is slow, may thicken enormously
by a deposition within the calices of vesicular corallum.

The septa belong to three cycles, of which the primaries and
secondaries are nearly equal and fuse with the columella; the
tertiaries are thin, narrow, and often wanting. There are 10-13
septa present in 1 cm. in the serial caUces. The primaries and
secondaries are continuous over the theca between the valleys,

and are commonly about 1 mm. exsert. Grenerally the septa are

thin, with ragged edges ; their outlines vary enormously, but in

section, between series, the larger septa are seen to form broad

arches over the theca, with almost vertical edges, abruptly broad-

ening towards the fossae. The columella increases in size with the

thickness of the theca, and is formed by the swollen septal edges

and by trabeculae fi-om the septa, the whole forming an almost
imperforate plate in the base of the valleys.

Eotuma; common in the boat-channel, where it forms large

Peoc. Zool. Soc—1899, No. XLVIII, 48
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spreading masses, 3-5 feet in diameter, small colonies only being

found on the reef. Specimens a, b, c, and d.

The specimen " a " is a small hemispherical colony from the boat-

channel, 7 cm. across by 5 cm. high. Its calices are generally

circumscribed, the longest series being 2 cm. The theca is very

thin, except in a few calices near one edge, and the columella

is represented only by a few spines in the valleys. Breadth of

the valleys 5 mm. ; depth of same 4-5 mm. Septa, 10 in 1 cm.

;

tertiaries seldom present,
" i " is the peripheral growing-part of a large mass from the

boat-channel, of which the greater part has been killed. The
calices are seldom circumscribed, and the series vary up to 5 cm.

in length. The theca is very thin, and the columella is very

small, with a few spines on its surface. Breadth of the valleys

5 mm. ; depth of same 4-5 mm. Septa, 12-13 in 1 cm. (Plate

XLVI. fig. 1.)

" c " is a small colony, similar and nearly equal in size to " a"
from the edge of the reef. The calices form convoluted series

about 2 cm. long. The theca is commonly about 1-5 mm. thick,

and the columella is often of the same breadth, being formed of

coarse trabeculae. Breadth of the valleys 6-7 mm. ; depth of

same 4 mm. Septa, 11 in 1 cm.

"cZ" is a colony 12 cm. long by 6 cm. broad by 5 cm. high,

from the reef-flat. The calices generally form linear series up to

3 cm. long. The theca is 1-3 mm. in thickness, and the columella

is about 1"5 mm. broad, formed of almost spongy trabeculae.

Breadth of the valleys 6-7 mm. ; depth of same 5-6 mm. Septa,

11-12 in 1 cm. (Plate XLVI. fig. 2.)

2. CcELOEiA siNEjrsis Milne-Edwards & Haime. (Plate XLVI.
fig. 3.)

Astroria sinensis, Milne-Edwards & Haime, Ann. des Sc. Nat.

ser. 3, xi. p, 298 (1849).

Ooelona sinensis, Milne-Edwards & Haime, Cor. ii. p. 416 (1857).

This species has the same mode of growth as C. clcedalea, but

may be distinguished from it by its thinner and more perfect theca

and smaller dimensions. The calices vary in a similar manner to

those of C. dcedalea. The septa are very fine, seldom more than

1 mm. exsert, almost flat-topped, with vertical edges and fine

denticulations. Three cycles of septa are present, of which the

primary and secondary fuse with the columella. The latter is

feebly developed, covered on the surface with a row of small, fine,

irregular spines, and formed by fine trabeculae from the septal

edges, never forming a plate as in C. dcednlea.

Breadth of the valleys 4-5 mm. ; depth of the same 3-4'5 mm.
Septa, 13-15 in 1 cm.

Funafuti; two specimens—the one a round mass, 16 cm. in

diameter, with narrow much-eroded stem, obtained by the use of

Priestman's grab fronj 7 fathoms, outside the reef, and the other

the edge of a spreading mass from a lagoon-reef.
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3. C(ELOEiA ASTE^iFOEMis Milne-Edwai'ds & Haime. (Plate

XLVI. fig. 4.)

Astroria astrceiformis, Milne-Edwards & Haime, Ann. des Sc.

Nat. ser. 3, xi. p. 299 (1849).

Coeloria astrceiformis, Milne-Edwards & Haime, Cor. ii. p. 417
(1857).

I have, with great hesitation, referred four specimens to this

exceeding^ ill-characterized species.

The colonies have the same form o£ growth as the two preceding

species, but I never found them in such large masses. The
calices are usually circumscribed, seldom forming valleys more than
1'5 cm. loug. The theca is very thin and almost perfect. The
third cycle of septa is nearly complete, Imt narrow, not reaching

the columella. The primary and secondary septa are very thin,

and hence appear somewhat distant ; they are seldom more than
•5 mm. esserfc, and are narrow above, increasing abruptly at the

level of the columella. The columella is formed by twisted

lamellate trabeculse from the septal edges, and varies considerably

in size. It is always distinct in section, and ends above in a few
fine spines.

Breadth of the valleys 4-5 mm.; depth of the same 3-4 mm.
Septa, 11-12 in 1 cm.

Eunafuti ; lagoon, two specimens. Wakaya, Fiji ; reef, two
specimens.

The corallum in all its different parts is rather coarser in the

Wakayan specimens. In the smaller, a mere fragment from the

extreme edge of the reef, some of. the calices are 6 mm. broad and
5 mm. deep.

4. Coeloria espeei Milne-Edwards& Haime. (Plate XLVI. fig. 5.)

Madrepora dcedalea (pars), Esper, Ports. Pflanz. i. p. 63, pi. Ivii.

fig. 2 (1797).
Astroria esperi, Milne-Edwards & Haime, Ann. des Sc. Nat.

ser. 3, xi. p. 298 (1849).

Coeloria esperi, Milne-Edwards & Haime, Cor. ii. p. 417 (1857).

I am very doubtful whether this species is really distinct from
0. dadalea, but yet, as my specimen (a dome-shaped mass 14 by
11 cm. by 7 cm. high) agrees almost perfectly with the above
descriptions and exhibits little variety over its surface, I have
retained the species.

Besides the diiferences from C. dcedalea given in the above
references, my specimen shows the following :—Epitheca of the

same character, but thin and imperfect. Longest series 1*7 cm.
Theca quite perfect. Septa seldom more than 1*5 mm. exsert,

sloping more gradually, and with long spiniform teeth for 1-2 mm.
above the columella. Columella less reduced, with no marked
spines on its surface.

Breadth of the valleys 5'5-6*5 mm. ; depth of the same 5 mm.
Septa, 13-15 in 1 cm.

Botuma ; loc. incert,

48»
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5. CosLOEiA BDWAB.DSI, n. sp. (Plate XLVI. fig. 6.)

The corallum has the same general mode of growth as in

C. dcvdalea, but appears primarily to form low, almost flat, spread-

ing masses. The calices are seldom circumscribed, but form long

valleys, which are generally sinuous in the centre of the mass, but

towards the periphery are almost straight, radiating from the

centre and occasionally branching. The epitheca is distinct, but

thin and imperfect, with no concentric markings.

The theca varies little in thickness, being at the level of the

columella about 1 mm. in breadth. It is formed of dense corallum,

and gi'ows rather by the deposition of corallum on its upper edge

than by thickenings of the septal sides. The septa are very

regular, unifoi-m in size, and rather thick, falling into two cycles,

the tertiaries being seldom represented. They are continuous

over the walls between the serial calices, being uniformly about

1 mm. exsert. The upper edges of the septa above the theca are

very uniform, from 2-3 mm. broad, and nearly horizontal ; the

edges then slope abruptly to the columella on each side, and large

teeth are absent.

The columella is always distinct in the valleys, about 1 mm.
broad. From the surface it looks like an irregular broad row of

low spines, but in section is seen to be formed by fine filamentous

trabecula; from the septal edges. The interseptal loculi are very

deep, endothecal dissepiments being seldom found within 1"2 cm.

of the surface of the colony.

Breadth of the valleys 5-6 mm., usually 5 in 2-7 cm. ; depth of

the same, from the surface of the columella to the upper edges of

the highest septa, 3-4 mm., often less near the edge of the colonv.

Septa, 11-12 in 1 cm. (PI. XLVI. fig. 6.)

Eotuma ; reef (?). Funafuti ; lagoon-shoal.

The Eotuma specimen is a flat colony, 19 by 16"5 cm., about

6 cm. thick iu the centre, gradually thinning towards the exterior.

The Funafuti specimen is the edge of a mass 6 cm. thick, the

central part of which was killed and overgrown by sponges ; it

hence does not exhibit the same regular arrangement of the

valleys, and its septa also are rather thinner.

Genus Hydnophoea.

Hydnophora, Milne-Edwards & Haime, Cor. ii. p. 418 (1857).

1. Htdnophoea MiCEOCOisrA Lamarck.

Monticularia microconos, Lamarck, Hist, des Anim. s. Vert. ii.

p. 251 (1816).

Eydnopliora microcona, Milne-Edwards & Haime, Cor. ii. p. 423
(1857).

Hydnophora microcosm, Klunzinger, Die Korall. des E. Meeres,

iii. p. 21, pi. iii. fig. 1 (1879).

I found this species to be by far the n}ost abundant coral
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growiug ou the lagoon-shoals at Funafuti ; I did not, however,
find it ever on the reef itself in that locality. In Fiji it is very
common, growing at Wakaya both in the lagoon and on the
leeward reefs.

The monticules of the Funafuti specimens are about 2*5 mm.
distant from one another and 2 mm. high. On a Wakayan
specimen from the lagoon they are 3-3"5 mm. distant and 2*5-

3 mm. high, and on one from the reef 3-4"5 mm. distant and
3-4 mm. high. The differences between the latter specimen and
the Funafuti specimens are so striking that at first sight they
would appear to belong to distinct species. The variations are
probably, however, due to absence of sand and mud, together with
a more abundant food-supply on the reef at Wakaya. The lagoon-
shoals of Funafuti are but sparingly covered with corals, whereas
the whole reef to leeward of Wakaya is in many places covered
with very luxuriantly-growing Madreporaria, Millepora, Heliopora,

and Tuhipora to within about 15 yards of the breakers.

The species forms large hemispherical masses, which commonly,
as in Pontes, die in the centre and are hollowed out, continuing
to grow at the periphery. The monticules of the upper surface
of an overhanging mass are somewhat pointed, while chose of the
lower surface are often flattened and very massive.

Funafuti ; Wakaya, Fiji ; Eoturaa (spirit-specimens only).

2. Hydnophora lobata Lamarck. (Plate XLVIII. fig. 2.)

Monticularia lobata, Lamarck, Hist, des Anim. s. Vert. ii.

p. 250 (1816).

Hydnophora lobata, Milne-Edwards & Haime, Cor. ii. p. 421
(1860).

One small specimen, which corresponds fairly well with the

descriptions. It is a bifid lobe apparently torn off from a large

massive colony. The monticules vary up to 7 mm. in length, and
are from 2*5 to 5 mm. distant from one another and 3-5 mm. high.

On the opposite sides of the valleys thick and broad septa

alternate with thin and narrow. The broad septa apparently
bifurcate and meet one another, fusing in the centre of the

valleys ; the large septa of one monticule lie then opposite to the

small septa of the neighbouring monticules. The sides of the
septa are granular and their edges are entire, save that the large

septa have conspicuous vertical teeth where they bifurcate. The
intei-septal locuh vary up to 8 mm. in depth, and are closed below
by horizontal partitions of endotheca.

Funafuti ; 20 fathoms outside the reef.

3. Hydnophoea exesa Pallas. (Plate XLVIII. fig. 3.)

Madrepora exesa, Pallas, Elench. Zooph. p. 290 (1766).

Hydnophora demidovii, Fischer, Mus. Demidoff, iii. p. 295, pi. iv.

(1818).

Monticularia polygonata, Lamarck, Hist, des Anim. s. Vert. ii.

p. 250 (1816).
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Hydnophora exesa, H. demidoffi, and H. polygonata, Milne-

Edwards & Haime, Cor. ii. pp. 420-422 (1857) (which see for

other earlier references).

IVIilne-Edwards and Hairae stated their opinion that the three

species above mentioned would be found to be different stages of

growth of one species. My specimen, on which I venture to

propose the absorption of H. demidovii and R. polygonata, is a

colony 13 by 11 cm. across and 8 cm. high. The underpart is

dead, but the upper parts have sent out over it a thin growing

edge, free in places for 2-3 cm. The upper surface is a mass of

low anastomosing branches and lobes, var^nng from 7 mm. to

2-5 cm. in diameter, of nearly all the same height, dead in three

places, where they bad apparently reached the surface and become

exposed to the sun at low tide.

The thin gro^\illg-edge is very fine, and its monticules have the

general character of those given by Milne-Edwards and Haime
for H. exesa, save ouly that, owing to the irregular surface over

which the edge is growing, the valleys are seldom more than 4 mm.
broad. The under surface is similar to that described for U. demi-

doffi, but the epitheca is in many places thick and well-marked.

The length of the monticules on the lobes varies from 2 to 7 mm.,

being commonly greater on the larger and more central lobes.

The monticules vary up to 6 mm. from one another, and up to

7 mm. in height.

Large and small septa alternate one with another, the large

alone fusing in the centre of the valleys. The septa are not so

thick, and are nearer to one another than in H. lohata ; their edges,

too, are rougher, and have no conspicuous teeth as in that species.

The calicinal centres are not recognizable on the lobes, but on the

thin growing-edge are fairly distinct. (PI. XLVIII. fig. 3.)

Funafuti ; outer reef.

Quelch distinguished a species, H. tenella, in his ' Challenger

'

Report, from H. exesa and H. demidoffi mainly by its mode of

growth. I have already pointed out the great differences between

the Wakayan reef-specimens of H. microcona and the Funafuti

lagoon-specimens, and it seems to me to be probable that this is a

case of a new species having been described when simply different

conditions prevailed, causing different rates of growth. Whether

the specimen above referred to H. exesa is really that species or

H. polygonata, there seems to be no doubt but that H. tenella is

only a synonym of H. exesa.

G-enus Goniastejea.

Goniastrcea, Milne-Edwards & Haime, Corapt. rend, de I'Acad.

des Sc. xxvii. p. 495 (1S49), and Cor. ii. p. 444 (1857).

This genus is easily distinguishable from Asira'a by the possession

of distinct pali. These are joined at first to the septal edges by

trabeculse, but later the connection becomes a distinct plate, so

that they appear in section like thickenings of the septal edges.
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1. GoniASTK^A ExiMiA Dana.

AsU-cea eximia, Dana, Zooph. p. 242, pi. xiii. fig. 4 (1848).
Goniastrcea eximia, Milne-Edwards & Haime, Cor. ii. p. 448

(1857).

The corallum of this species forms large irregularly-convex

masses, which have thin spreading edges, covered underneath by a

well-developed epitheca.

Three orders of septa are complete, and the fourth nearly so.

Of these, two orders typically have pali, forming a weU-marked
crown round the axial fossa. The number of pali, however, varies

greatly, in some colonies averaging in the larger calices 10-11, and
in others 12-13. Some, too, of the tertiary septa in the largest

calices project to the axial fossa, and have distinct paliform lobes.

There is a true, finely trabeculate columella, about 1 mm. broad,

situated about 2 mm. below the pali, which themselves are about
1 mm. below the edge of the calice.

The larger calices are 3-4-5 mm. in diameter. The walls are

very thin, formed by two completely-fused thecae. The septa are

scarcely exsert, and are not generally continuous from calice to

calice. Usually the primary septa in one calice lie opposite to the

tertiary or quaternary septa in a neighbouring calice, not opposite
to primary or secondary septa.

Eotuma ; reef, three specimens. Wakaya, Fiji ; reef, two
specimens.

2. Go:NiASTBiEA SOLIDA Blainville.

Dipsastrcea solicla, Blainville, Diet. t. Ix. p. 338 (1830).
Goniastrcea solicla, Milne-Edwards & Haime, Cor. ii. p. 444

(1857).

A single small specimen from the Eotuma reef, conforming
closely to the above descriptions.

Grenus Aste^a.

Astrea, Lamarck, Syst. des Anim. s. Vert. p. 371 (1801).
Astrcea, Dana, Zooph. p. 200 (1848).
Favia, Milne-Edwards & Haime, Cor. ii. p. 426 (1857).
Astrcea, Quelch, ' Challenger 'Eeport on Eeef Corals, p. 96 (1886).

Corals of this genus were among the most abundant found both
at Funafuti and Eotuma. They do not occur generally near the
rim of a reef, where it is exposed to the open sea, hut are often
found on the reef-flat behind. Their favourite position, however,
is on shoals—preferably near a passage—in the comparatively
quiet water of the lagoon.

Milne-Edwards and Haime enumerate 44 species of the genus.
Of these species Dana's descriptions are by far the best, as the
main characters on which the species are based are always indicated
and figures of all are given. Valenciennes's MSS. descriptions
are absolutely useless; and many of the species described by



?48 kB. 3. STANLEY GAQDliiTER ON [Junfe 6,

Milne-Edwards and Haime are almost certainly varieties of

previously described species, due to position of growth.
It is noticeable that there are in the collection no two specimens

exactly alike in their calices, no two, indeed, which do not give as

good specific differences as many of the species described by
Milne-Edwards and Haime. Indeed without drawings (or pre-
ferably photo-plates) descriptions are absolutely useless. I have
described one specimen as new ; it differs markedly, in the

characters of its septa, in its distinct calicular rim (formed by the

theca), and in the deep sulci, from all previously described species.

1. AsTEiEA DENTicuLATA Ellis & Solander. (Plate XLVII. fig. 1 )

Madrepora denticulata, Ellis & Solander, Zooph. p. 166, pi. xiv

.

fig. 1 (1786).

Favia denticulata, Milne-Edwards & Haime, Cor.ii. p. 428(1857).

There are two specimens of this well-known species, which is

very common on the lagoon reefs and on the outer reefs to

leeward at Funafuti. The thecae of neighbouring calices are

generally completely fused, forming thin dividing walls. In
places, however, the thecae are distinct at the surface and about
1 mm. distant one from another. In the more vigorously growing
portions of the colonies the calices are deep, the septa slope

directly down to the axial fossa without any distinct paliform

lobes, and the columella is very small and inconspicuous. On the
undersides and least vigorously growing portions of the colonies

the calices are shallow, the septa have broad, paliform lobes, and
the columella is a distinct trabeculated mass.

Funafuti ; lagoon and outer reefs.

2. AsTE^A FKAGiiis Dana.

Astnea fragilis,~D&i:ia, Zooph. p. 230, pi. xii. fig. 2 (1848'i

Two specimens, which agree closely with Dana's figures and
descriptioQ. The larger calices are about 9 mm. in breadth by
4-5 mm. in depth. Their dividing walls are 1-1*5 mm. broad and
compact. The septa form three complete orders, the fourth being
represented by about 6 septa. The primaries and secondaries are
subequal and slightly thicker, broader and more exsert than the
tertiaries. The septa are not usually continuous between the
calices over the walls, which accordingly show commonly a distinct

sulcus. In the Eotuma specimen the septa are thicker and more
exsert, and the wall has a more distinct sulcus than in the
Funafuti specimen, in which further the septa of the first three
orders approach one another in size. The columella is generally
distinct, being formed by very fine spongy trabeculse.

Funafuti; lagoon. Eotuma; boat-channel.

3. AstrjEA pallida Dana.

Astrcea pallida, Dana, Zooph. p. 224, pi. x. fig. I3(i84h;.

Two specimens, corresponding closely to Dana's description
and figures (except fig. 136, " cells in outline") and having living
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polyps similarly coloured. The larger calices are 9-14 mm. in

diameter by 5-7 mm. in depth. The dividing-walls vary from
1*5 to 2*5 mm. in breadth, and have always a well-defined sulcus.

The septa form three complete orders, and there are sometimes a

few septa of a fourth cycle. The primaries and secondaries are

equal in size, about 2 mm. exsert, and have well-marked paliform

lobes. By the fusion of trabeculas from their septal edges, a well-

defined oval columella is formed. The under surfaces of both

specimens are covered by a distinct thin epitheca.

Eotuma ; reef-ilat and rim of reef.

The specimen from the reef-flat has its calices broader and
shallower than the one from the rim. The paliform lobes in the

same specimen are also much more distinct and form a marked
crown round the columella, which is generally at least 2 mm. in

diameter.

4. AsTB^A OKEifi Milne-Edwards & Haime. (Plate XLVII.
fig. 2.)

Favia okeni, Milne-Edwards & Haime, Cor. ii. p. 430 (1857).

This species difiers from the preceding in having broad dividing

walls (2-5-4 mm.) between its calices with very distinct sulci.

The corallites do nor have any distinct raised rim, save that which

is formed by the nearly equally exsert upper ends of the septa,

of which there are three complete cycles. All the septa fuse with

the columella, the tertiaries a little lower than the primaries

and secondaries. All have distinct, bluntly angular teeth at

their lower ends, but these do not in any way simulate pali.

(PI. XLVII. fig. 2.)

Eotuma ; boat-channel.

5. Asthma PUTEOLiifA Dana.

Astrcea puteolina, Dana, Zooph. p. 223, pi. xi. fig. 3 (1848).

A single flattened mass, the incrusting base of which has been

eroded away. The mass is much incrusted by nuUipores ; when
obtained, only the calices round the edges were alive. The
specimen differs from those of A. fragilis in the collection in

having larger calices, 11-13 mm. in diameter by 4-5-6-5 mm, in

depth. There are three complete cycles of septa, of which two
reach the columella. The walls are about 2 mm. thick, and the

septa of neighbouring calices are often continuous over them, the

sulcus being scarcely noticeable. The species is almost exactly an
enlarged edition of A. fragilis, but the septa and corallum, even in

the smallest calices (7 mm. in diameter), are much more massive.

Funafuti ; lagoon shoals.

6. AstkjEa lobata Milne-Edwards & Haime.

Favia lohata, Milne-Edwards & Haime, Cor. ii. p. 434(1857).
Favia lobata, Klunzinger, Die KoraU. des R. Meeres, iii. p. 31,

pi. iii. fig. 9 (1879).

Two specimens, which conform closely to the above descriptions,

and to some extent show the same features as the two specimens
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represented in Klunzinger's figure. The large, distinct, primary

septa are extremely characteristic.

Funafuti ; dredged in the South Ship's Passage from 5 fathoms.

7. Asthma eotumana, n. sp. (Plate XLVII. fig. 3.)

The corallum forms large incrusting masses, covered under-

neath by a thin epitheca. The colony does not seem to increase

much by fission and budding at the edge, which is very thick and
costulated down to the epitheca.

The calices vary from 6 to 11 mm. in diameter by 4—6 mm. in

depth to the top of the columella. The septa are usually rather

thin, except in their. exsert portions, and the interseptal loculi are

wide and deep. In the largest calices two orders of septa are

complete and there are commonly 8 or 10 septa of the third order.

The primary septa are about 2*o mm. exsert, and about 2 mm,
broad at the level of the thecal rim. Lower down they broaden

out, the edges still lower running almost horizontally into the

columella, but giving off first each a blunt, vertical pahform tooth.

In the smallest calices the primary septa alone join the columella,

but in the larger calices often 3 or 4 of the secondary septa fuse

with it as well. The latter may somewhat simulate the primaries,

but the secondaries never attain the same exsertness nor are their

paliform lobes well-marked. The tertiary septa are about 1 mm.
exsei't, and are very thin and narrow, being seldom more than
1"5 mm. broad.

The walls vary from I'o to 3 mm. in thickness, and the rims of

the calices are about 1 mm. high. The septa are not continuous

between the calices, so that the sulci are very conspicuous and
deep. The columella is formed by fine, loosely joined trabeculae

from the septal edges, and in the larger calices, in which it is

often 1-1-5 mm. broad, has a finely papillate surface. In the

smaller calices the columella is often scarcely visible.

The interseptal loculi are open for about 1 cm., below which

they are closed by nearly horizontal endothecal dissepiments,

about 1 mm. distant from one another. The thecse of neighbouring

corallites are joined also by similar exothecal dissepiments.

(PI. XLVII. fig. 3.)

Rotuma ; a single specimen, 13 cm. long by 1 cm. broad, part of

an incrusting mass.

8. AsTEiEA ArrDTis, Milne-Edwards & Haime.

Favia affinis, Milne-Edwards & Haime, Cor. ii. p. 429 (1857).

1 have referred a single specimen with 19 calices to the above

species, as it differs from A. denticulata and agrees with the

above species iu the characters given by Milne-Edwards and

Haime. The dividing walls of the specimen are as thick as in

my specimens of A.denticulata,h\it the thickness varies enormously

in all species of Astrcea. My specimen is too small for any

definite statement, but the two species will, I think, be found to

be identical.

Wakaya, Eiji ; outer reef.
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Genus Oebicella.

Orbicella, Dana, Zooph. p. 205 (1848).
Heliastrcea, Milne-Edwards & Haime, Cor. ii. p. 457 (1857).
Heliastrcea, Duncan, Eev. Madrep., Journ. Linn. Soc, Zool. x\dii.

p. 104 (1885).

Plesiastrcea, Milne-Edwards & Haime, Compt. rend, de I'Aead.

des Sc. xxvii. p. 494 (1848), and Cor. ii. p. 489 (1857).
Plesiastrcea, Duncan, Eev. Madrep., Journ. Linn. Soc, Zool. xviii.

p. 107 (1885).

Leptastrcea, Milne-Edwards & Haime, Compt. rend, de I'Acad.

des Sc. xxvii. p. 494 (1848), and Cor. ii. p. 493 (1857).
Leptastrcea, Duncan, Eev. Madrep., Journ. Linn. Soc, Zool. xviii.

p. 119 (1885).

Orbicella and Leptastnea, Klunzinger, Die Korall. des E. Meeres,
iii. pp. 43-50 (1879).

There are in my collection 20 specimens of this genus, in

addition to which I have examined a ver}' large number of colonies

in the British and Cambridge Museums.
The genus Plesiastrcea was separated from Heliastrcea by Milne-

Edwards and Haime iu 1848, and stated to have well-developed
pali before all the cycles of septa except the last, while the pali in

Heliastrcea are absent or rudimentary. In Heliastrcea acropora the
pali are exceedingly M'ell-developed before all the cycles of septa

except the last ; while in Plesiastrcea versipora the pali, although
generally very distinct, are in some calices not recognizable.

Again, these two genera are stated to have their whole septal

edges toothed, while Lepiastrcm has the upper edges of its septa
entire and the lower edges toothed. This also is rather a question
of degree, for in Leptastrcea solidior, while the upper edges are
generally almost entire, in some calices they are finely and in
others very markedly toothed.

One of my specimens, too, of Orbicella (Heliastrcea) heli&pora
presents calices which, examined separately as to the above
characteristics, would be placed in all the three so-called genera.
Indeed, any large colony of almost any species of these genera has
calices intermediate between those of the other two genera.

Further, all these three genera have the same method of budding
and plan of structure ; and indeed, from the study of the hard
parts alone, there is no valid reason to separate them. Eor the
genus I have, following Klunzinger, employed the term Orbicella,

as it has clearly the priority, being first used by Dana for a sub-
genus of Astrcea.

The genus Orbicella would then be characterized as follows :

—

Corallites forming massive and incrusting colonies, sometimes
growing out into lobes, but usually forming rounded masses,
covered below by a distinct epitheca. Calices generally completely
separate, with the edges more or less prominent, often elevated.
Corallites joined together by exotheca only, the costae never being
continuous between calices, except where a young polyp has
recently been budded off. Calices usually deep and closed in
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below by a more or less developed columella, formed by trabeculas

from tbe septal edges. Interseptal loculi deep, closed below by
transverse endothecal dissepiments. Septa usually somewhat
exsert and well-developed, commonly at least two cycles fusing

with the columella. Paliforui lobes generally present and well-

developed, usually recognizable at least in some parts of a colony.

Costae varying in development, generally distinct, but sometimes
not recognizable in surface view. Exotheca usually well-developed,

often completely filling in the space between the theca of neigh-

bouring corallites. Increase by intercalicular gemmation over the

costae, where three or more calices meet, sometimes also by
fissiparity.

1. Oebicella acbopora Linnaeus.

Madrepora acropora, Linnaeus, Syst. Nat., edit. 12, p. 1276

(^767).
Madrepora acropora, Esper, Forts. Pflanz. i. p. 21, pi. xxxviii.

C1797).
Beliastraa acropora, Milne-Edwards & Haime, Cor. ii. p. 477

(1857).

There are two specimens, both incrusting masses, which
coiTespond closely to the aliove descriptions. The edges of the

calices are free for about 1 mm. in height, while the calices are

about 2 mm. deep to the top of the columella and in diameter vary

up to 5 mm. The costae and septa are as described by Milne-
Edwards and Haime, but the smaller costae are not usually present,

and the septa which reach the columella—generally 9-12—have

commonly a very distinct paliform lobe. Increase is usually by
intercalicular gemmation, but in three calices of the larger

specimen—10 by 6 cm.—fissiparity is occurring.

There are two specimens, the first as described above, but the

second differiug in having rather smaller calices, more delicate

septa, and less distinct pali.

Eotuma ; outer reef.

The appearance represented by Esper in the lower right calice

of fig. 2 is due to a worm boring in the columella. It commonly
occurs in many corals, and ultimately results in killing the polyp

into which it grows.

2. Oebicella oeion Dana.

Orhicella onon, Dana, Zooph. p. 720, pi. xiii. fig. 14 (1848).

A single lobe from the surface of a colony, which agrees closely

with Dana's figures and descriptions so far as they go. The
calices are more or less rounded, with distinct free edges, very

little raised. There are three complete cycles of septa and a

few septa of a fourth cycle are often distinguishable. Of these

the primary septa are usually markedly larger and broader than

the rest and have well-developed, blunt paliform lobes, which may
be simulated by two or three septa of the second cycle. The
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edges of all are rough without any distinct teeth. The columella

is formed by very fine trabeculse from the edges of the primary

septa, and in the largest calices is usually about 1 mm. across.

The endotheca forms transverse partitions—distant about '5 mm.
from one another—across the interseptal loculi.

Funafuti.

3. Oebicella wakaxana, n. sp. (Plate XLIX. fig. 2.)

There are three specimens, which agree very closely with

0. annuUgera in its described characters, but have their calices

seldom less than 3*5 mm. deep. They may possibly be identical

with that species ; but as my specimens have uniformly deep

calices, with other corresponding differences, I have no option but

to describe them as a new species.

The colonies form spreading and incrusting masses covered

uniformly underneath by a distinct epitheca. The calices are

round, and commonly 5-6 mm. in diameter by 3-4*5 mm. deep.

They usually have a quite distinct rim, often as much as 2 mm.
high, and are commonly about 2".5 mm. distant one from another.

The septa are 30-40 in number and cannot be divided into

cycles. They are generally equally exsert, but usually about half

reach the columella, while half are very narrow. A certain

number of septa (6-10) are often somewhat broader at their upper
ends and so may simulate a primary cycle. The costse are sub-

equal, and are not, except where budding has recently taken place,

continuous between the calices, which are joined solely by
exothecal trabeculse. The septal edges are very finely spined,

and the larger septa in some calices merge directly into the

columella, but in others may have each a distinct, fine, paliform

tooth, with its summit even 2 mm. above the columella. The
latter is generally almost round, 1-2 mm. in diameter, and is

formed by very fine, closely anastomosing trabeculae from the

septal edges.

In section, the thecsB of neighbouring calices are seen to be
quite distinct one from another, the exotheca forming fine tra-

beculae, never filling up the intertbecal spaces. The interseptal

loculi are deep—7-8 mm.—and closed in below by thin, nearly

horizontal endothecal dissepiments, distant about 1 mm. one from
another.

Wakaya, Fiji ; three small specimens, all obtained close to the

edge of the reef.

4. Oebicella teesipoea Lamarck.

Astrea versipora, Lamarck, Hist, des Anim. s. Vert. ii. p. 264
(1816).

Plesiastrcea versipora, Milne-Edwards & Haime, Cor. ii. p. 490,

pi. D 7. fig. 5 (1857).

A single specimen, closely resembling the above descriptions and
a specimen so named in the British Museum. The species possesses

well-marked crateriform calices, with free edges, joined only by
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exotheca. (The Talleys between the calicos are always distinct
and usually about 3 ram. broad. They are not closed in below
by a deuse, smooth peritheca as represented in Milne-Edwards
and Haime's figure, but at the bottom the oostae of neighbouring
calices meet. The columella is situated about 1-5 mm. below the
crown of paliform teeth, the whole calice being 4-5 mm. deep.
Eotuma ; reef.

5. Oebicella cttrta Dana.

OrUcella cuHa, Dana, Zooph. p. 209, pi. x. fig. 3 (1846).

There is in this species always a distinct valley between the
calices, but the interthecal spaces are often filled up with dense
solid exotheca. The calices have typically 48 septa in four cycles,

but usually the last cycle is incomplete. The first and second
cycles meet the columella ; the primaries are much coarser than
the rest, ending above in broad (1"5 mm.), slightly more exserfc

edges, and below having generally small paliform teeth. The rest

of the septa are very thin and equally exsert with finely toothed
edges. The tertiaries often bend round and fuse with the
secondaries before the latter join the columella ; the quaternaries
are ah\ays distinct but very narrow. The costae are of equal
thickness and meet in the valleys, but are not directly continuous
between the calices. The columella is small and formed by twisted
lamellffi from the septal edges, which have from the surface rather

a papillate appearance.

The calices in my specimen are rather irregular and a few
exhibit well-marked fissiparity. The lai'gest are from 8-9 ram. in

diameter by 5 mm. deep.

Funafuti ; one specimen.

6. Oebicella coeoxata Dana.

OrUcella coronata, Dana, Zooph. p. 211, pi. x. fig. 4 (1848).

There is one specimen of this species, which possesses very

markedly the specific characters given by Dana. The calices are

crowded, but have nearly always distinct rims ; the costse, however,
are sometimes continuous from calice to calice. The septa form
three cycles, of which the primaries are considerably (1 mm.) more
exsert than the secondaries and the latter than the tertiaries. The
costae also show similar differences. The primaries have almost
horizontal upper edges, 2 mm. broad, and distinct, small, low,

paliform teeth. A few of the secondaries may meet the columella,

but generally they are little broader than the tertiaries. The sides

of all the septa are coarsely granular and the edges of all end in

fine, subequal spines. The columella is very small and formed by
a few flat trabeculae from the primary septa.

The calices vary up to about 8 mm. in diameter by 4 mm. deep.

The primary septa are about 2 mm. exsert.

Tunafuti ; leeward reef.



1899.] ASTE.HD COEALS "FROM THE SOUTH PACTFIC. 755

7. Oebicella EOTiBiAiirA, n. sp. (Plate XLIX. fig. 3.)

The corallum is an incrusting mass, covered underneath by a
thin, dense epitheca. The caHces are crowded, but have nearly

always a distinct rim, the costtB never being continuous between.
The septa are nearly equally exsert and the costse are subequal in size.

The septa form three complete cycles, and usually the greater

number of septa of the fourth cycle are present. The primaries,

as in 0. coronata and 0. curia, have broad (2 mm.), horizontal,

upper edges and are provided with rather long paliform lobes,

often rising for 2-2-5 mm. above the columella. A few of the

secondary septa sometimes simulate the primaries, but usually

they do not meet the columella. The tertiaries are always distinct,

but the quaternaries are scarcely distinguishable within the calices

All the septa are relatively thin (not differing greatly one from
another in thickness) with smooth sides, and are often much fenes-

trated ; their edges are covered with long, thin, pointed spines, which
commonly increase considerably in length towards the base of the

calice. The columella is very small, appearing in many calices to

be little more than the fusion of the edges of the primary septa.

The calices are rather crowded and distorted, varying up to

9 mm. in diameter by 4-5 mm. in depth.

Eotuma ; boat-channel (?). One specimen.
This species is very closely allied to 0. coronata and 0. curia.

The calices of the three specimens of these species in my collection

scarcely merge into one another in any way, nor did I find any
intermediate forms in the British Museum. 0. rotumana differs

from 0. curia in its distinct paliform lobes, long, spiny septal

teeth, tertiary septa never fused to secondaries, and the latter

often simulating the primaries. 0. coronata differs from both in

its much coarser and thicker septa, which seldom form more than
three complete cycles.

8. Oebicella klunzingeei, n. sp.

Leptastrcfa ehretibergana, Klunzinger, Die Korall. des E. Meeres,
iii. p. 46, pi. vi. fig. 3 (1879).

There are two specimens, which undoubtedly belong to the
species which has been excellently described and figured by
Klunzinger under the name of Le/ptasirtea elirenhergana. This
species cannot possibly be the species described by Milne-Edwards
and Haime under that name, so that I propose to call it

0. Jclunzingeri. As my specimens agree in nearly every respect

with Klunzinger's description, thei'e is no need for me to recapi-

tulate the specific characters.

Klunzinger's figure shows considerable variation in the size of

the calices. In my specimens on the highest points, nodules on
the colony, some of the calices are 8-9 mm. in greatest width,

while in some of the valleys they do not average more than 3 mm.
In the latter position further the thecae of neighbouring caliceg

are completely fused, but the costae are not continuous,

Funafuti and Eotuma,
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9. Oebicella heliopora Lamarck. (Plate XLIX. fig. 4.)

Astrea heliopora, Lamarck, Hist, des Anim. s. Yert. ii. p. 263

(1816).

Heliastrcea heliopora, Milne-Edwards & Hainie, Cor. ii. p. 459

(1857).

Milne-Edwards and Haime have alreadj' given a fall description

of this species, with which two specimens in my collection very

closely agree. There is a considerable amount of variation in my
larger specimen, the thecse of neighbouring calices being in some

parts closely apposed, and in others 2-^^ mm. apart with a very

distinct valley between. The septa show a condition approaching

that found in 0. coronata, 0. cihrta, and 0. rotumana, the primaries

being markedly broader at their upper edges than the secondaries.

All the primaries and most of the secondaries meet the columella

and are provided with paliform lobes.

In the smaller specimen, a young colony, the crateriform

character of the calices is more marked and the calices are rather

deeper, being often 4-5 mm.
Funafuti ; leeward reef.

10. Orbicblla solidior Milne-Edwards & Haime.

Astrcea solidior, Milne-Edwards & Haime, Ann. des Sc. Nat.

ser. 3, xii. p. 102 (1850).

Hdiastrcea solidior, Milne-Edwards & Haime, Cor. ii. p. 460

(1857).

Three specimens, which closely correspond to the descriptions.

The calices in all the specimens have distinct low rims, separated

by shallow valleys. The columella is always very dense and well

marlced, being formed by trabeculas from all the septa of the first

two cycles and some also of the third cycle. While the costse are

of equal size, the septa of the different cycles are quite distinct,

those of lower cycles being more exsert, thicker, and broader than

those of higher cycles. Paliform lobes are ouly found on the

primaries and secondaries.

Eunafuti ; lagoon reefs.

11. Oebicella tttnaeutensis, n. sp. (Plate XLIX. fig. 5.)

The coraUum is a large incrusting mass covered underneath by

a dense epitheca. The corallites are free afc their edges—the

thecae being often 2-3 mm. distant—but there is no distinct

valley between. The costse are nearly of equal size and thin
;

they are joined on neighbouring corallites by exotheca and are

never continuous.

The calices are generally round, but sometimes more or less

oval, never polygonal. The septa form three complete cycles, and

commonly in one half of each system two septa of a fourth cycle

are found. The primary septa are recognizable in all the calices,

being slightly thicker and broader at their upper edges than the

rest, and having low, broad, blunt paliform teeth before they join
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the coUtmella. The secondary septa also join the coluiuella, but
never have marked palifonn teeth. The tertiary septa are very
narrow, except where two quaternary septa are present on eithef
side. Both septa and costse are relatively thin and are covered on
their edges by low, blunt, subequal teeth. The columella is seldom
more than I mm. across, and is formed by a few coarse trabeculje
from the pi'iraary septa.

The calices, when round, are seldom more than 7 mm. in
diiuneter, but some of oval shape are 9 mm. long by 5 mm. broad.
The depth of all is fairly constant, 3-4 mm.

Funafuti ; leeward reef.

There are two specimens of this species, one of which is

14 by 9 cm. by 7 cm. high, and the other a small colony, 6 by
5 by 3 cm. high. The former is of a light structure through-
out, but the latter is much denser, with the spaces between the
thecae and costse completely filled up by exotheca.

Genus PrionastrjEA.

Prionastrcea, Milne-Edwards & Haime, Comp. rend, de I'Acad.
des Sc. xxvii. p. 495 (1848), and Cor. ii. p. 513 (1857).

Acantlmstrcea, Milne-Edwards & Haime, Comp. rend, de I'Acad.
des Sc. xxvii. p. 495 (1848), and Cor. ii.p. 501 (1857).

The species described by Milne-Edwards and Haime under
these two genera were practically separated solely by the septal
teeth. These were said to be longest near the columella in
Prionastrcea, and shortest in the same position in Jcanthastrcea.

Martin Duncan, in his " Eevision of the Families and Grenera
of the Madreporaria," ' added no new constant characters, but
placed the two genera in different alliances, which he described
in different but practically synonymous terms. In the specimen
referred by me to P. ecTiinata, while generally the septal teeth are
longest over the walls, in some calices they are of nearly equal
length and in a few absolutely longest near the columella.
The opposite too is true of P. abdita and P. purpurea. I found
also in specimens of both the so-called genera in the British
Museum nearly every possible variety in arrangement of the septal
teeth.

Although I had different species of this genus constantly under
observation, both on the reef and in bottles, both by night and by
duy, it is noticeable that I never saw any polyps with well-marked
tentacles. The peristome in all living polyps is quite distinct and
smooth, while the external body-wall forms a thick pnd round it.

Tn P. abdita I observed short "blunt processes of the bod7-wall
round the peristome ; but in the spirit-specimens in my collection

there is no trace of these rudimentary tentacles, the whole peristome
and body-wall being thrown into blunt rugte between the attach-
ments of the mesenteries.

^ Jonrn. Linn. Soc, Zool. xviii. pp. 119 & 123 (1886).

Peoc. Zool. Soc—1899, ^o. XLIX. 49-
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The polyps of P. ahd'ita, P. purpurea, and P. fusco-viridis are

crowded with commensal zooxanthellae, and from colonies of these

species I succeeded in collecting a certaia amount of oxygen \
These three species live on the extreme breaking edge of the reef

and are exposed at spring-tides for 2 or 3 hours to the sun, though

constantly wetted by the spray. They form also large spreading

masses as deep as can be seen outside the reef.

1. Pbionastb^a abdita Ell. & Sol. (Plate XLVII. fig. 4.)

Madrepora abdiia, Ellis & Solander, Zooph. p. 162, pi. 1. fig. 2

(1786).
Prionastrcpci abdita, Milne-Edwards & Haime, Cor. ii. p. 514

(1857).

Astra'a virens, Dana, Zooph. p. 228, pi. xi. fig. 8 (1848).

Prionastro'a profundiceUa, Milne-Edwards & Haime, Ann. des

Sc. Nat. ser. 3, xii. p. 131 (1850), and Cor. ii. p. 131 (1837).

I have referred six specimens to this species. All were obtained

from the same position on the reef and had their polyps uniformly

coloured olive-green. Of these the largest specimen (a) (PI. XLVII.

fig. 4) appears to be the edge of a massive colony which has been

killed in the centre. The specimen is much thicker towards its

upper edge, and here its surface is rather irregular, tending to

form blunt lobes. The under surface, where visible, is covered

with a thick epitheca.

Towards the upper edge and on the lobes the calices are more

or less polygonal with extremely thin walls, and vary in size up to

about 11 mm. in diameter by 8-5 mm. in depth. Towards the

lower edge the walls of the calices are often 2-3 mm. broad, while

the calices vary up to 15 mm. in breadth, but are seldom more

than 6 mm. deep. The septa do not vary much in the different

calices, from 30-40 generally being present. Of these about 18

are larger than the rest, subequal in size, and fuse with the

columella. The septa are usually continuous from calice to calice

over the walls, but are very narrow at their upper ends and only

slightly exsevt. All end at their edges in large, sharp, pointed

teeth, which vary enormously, but commonly are much longer in

the deeper calices, where the septa merge into the columella. In

the shallower calices the larger septa end in large, vertically

projecting teeth, which form a very distinct corona round the

axial fossa. The columella is situated about 2 mm. below the top

of the corona in the shallower calices, and is markedly oval in

shape. It is in all the calices formed by an anastomosing mass of

trabeculse from the septal edges, and is much more compact in the

shallower calices.

Of the other specimens, (h) is a small nodule with deep thin-

walled calices. The columella is much larger and more compact

than in the deep calices of (a), and the general facies of the

I " The Coral Eeefs of Funafuti, Rotuma, and Fiji, together with some notes

on the Structure and Formation of Coral Reefs in general." Proc. Camb.

Phil. Soc. vol. ix., 1898.
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specimen agrees closely with the form described by Milne-Edwards
and Haiine under the name of P. profundicella. A third specimen
(c) conforms closely over the greater part of its sm'face with Dana's
figures and descriptions of P. virens, with which the polyps of

all agree in colour. The young calicos, however, and those

situated near the edges of the colony are precisely similar to calices

in the same situation in specimen (a).

Trom the above it would appear that P. profundicella and
P. virens can only be synonyms for different fades of P. ahdita.

It would also seem probable that several other species, described

by various authors, are likewise synonyms.
Eotuma ; crest of reef.

2. PKioNASTRiEA FtJsco-TiEiDis Q. & G. (Plate XLVII. fig. 5.)

Astrcea fusco-viridis, Quoy & Gaimard, Yoy. de I'Astrol. iv.

pi. xvii. fig. 8 (1833).

Astrcea fusco-viridis, Dana, Zooph. p. 229, pi. xi. fig. 7 (1848).
Prionastrcea fusco-viridis, Milne-Edwards & Haime, Cor. ii.

p. 523 (1857).

I have referred two incrusting masses to this species because
the polyps agree absolutely in colour with the above descriptions.

The species, too, has priority over the species described by
Ehrenberg, Milne-Edwards & Haime, and Daua, with several of

which the corallum conforms equally well so far as the descriptions

and figures go.

The peristome of the polyps is of a bright green colour, round
which the external body-wall forms a broad brown ring. The
calices vary in shape and depth in different parts of the corallum,

but the dividing walls are always relatively thick, compact, and
triaugular in section. The septa are continuous from calice to

calice, aud are from '5-1 mm. exsert. They vary in number, in

the largest calices (1-4 cm. in diameter) often as many as 70 being
counted, of which about 25 are subequal in size and fuse with the

columella. These alternate with a similar number, which project

about half as far, and then there are a number of very narrow
septa, in calices of about 1 cm. diameter, scarcely recognizable.

All the septa except the smallest are very thin, regular, and
equally exsert. Their edges are covered with small, subequal,

bluntly angular teeth, usually very close-set, and never have a
ragged appearance. In some of the shallower, thicker-walled
calices the teeth are often broader, and the section may have an
almost precisely similar appearance to that given by Dana in

pi. xi. fig. 7 c. The columella is usually well marked and compact,
being formed by an anastomosing mass of thin trabeculse, generally
ending above in fine papillae.

Eotuma ; the species is very common, living on the extreme
breaking edge of the reef. Similarly coloured species to this and
P. abdita were also very common in the same position on the reefs

of Wakaya, Fiji.

49*
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3. Prionastr^a ppfiPUREA Diuia.

Astrcea purpurea, Dana, Zooph. p. 239, pi. xii. fig. 10 (1848).

Frionastrcea purpurea, Mi lue-Edwards & Hairne, Cor. ii. p. 524

(1857).

Dana states that this species differs from P. pentac/ona (Ehren-

bergj only by the absence of a corona of reeth round the columella

and the presence of a sulcus on the tops of the walls. Some
of the calices of one of my two specimens show a corona of broad

teeth round the columella and the sulcus is not always present.

I have, however, retained Dana's name, as Ehrenberg's description

is useless without reference to the original specimens, which are

unknown.
The polyps and corallum agree absolutely with Dana's description

and figures, except fig. 10 b of the septa. There are generally

present 40-50 septa, of which about half are much thicker than

the rest and fuse with the columella. The edges of these latter

septa end usually in 6-9 fine rectangular teeth, often 1 mm. or

more in length, and have rather a ragged appearance. The lai-ge

septa are continuous between the calices with thin walls, but the

sulcus is always marked by a deep notch immediately over the

centre of the wall. The columella is always very well developed,

usually oval in shape, about 3 mm. by 2 mm. It is generally

situated about 2 mm. below the edges of the septa, and in surface

view appears to be almost a solid mass, but is really composed of

extremely fine and closely anastomosing trabeculse.

Kotuma ; reef with the preceding species. Two specimens.

P. (jihhosa of Klunzinger appears to come very close in its

characters to this species and is almost certainly identical with it.

One of my dried specimens is rather gibbous, but this is not a

specific character.

4. Pbionastr^a hibsuta Milne-Edwards &, Haime.

Acanthasircea hirsuta, Milne-Edwards & Haime, Ann. des Sc.

Nat. ser. 3, xii. p. 145 (1850), and Cor. ii. p. 502, pi. D5. fig. 4

(18.57).

Aainthastrcm hirsuta, Klunzinger, Die Korall. des E. Meeres,

iii. pi. v. figs. 1-2 (1879).

I have referred a small colony with 19 calices to this species,

with which it agrees absolutely in all the characters given by

Milne-Edwards and Haime. Budding takes place within the

calices, and also very markedly over the costa? at the edge of the

colony.

Funafuti.

5. Peionastr.ea echinata Dana. (Plate XLVII. fig. 6.)

Astrcea echinata, Dana, Zooph. p. 229, pi. xii. fig. 1 (1848).

1 have referred a single specimen (about which I have no notes

as to colour) to this species, with which it agrees absolutely in all

the described and figured characters. There are about 30 septa.
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of which in the largest calices (1-3 cm.) more than 20 often

reach the cohimella. The latter is formed by a few coarse

trabecLilsB from the septal edges and is never very large. The
\\alls in my specimen are novvliere more than 8-5 cm. in thickness,

and in longitudinal sections are seen to remain of the same
thickness thronghout.

Hotuma ; extreme edge of reef with the three preceding

species.

6. PlilONASTB.EA TENELLA Daua.

Astrceci tenella, Dana, Zooph. p. 231, pi. xiii. fig. 1 (1848).

A small colony rather doiibtfiilly referred to this species and
even to this genus.

Eotuma ; outer reef.

Genus Cyphastk.ia.

Cyphastrcea, Milne-Edwards & Haime. Comp. rend, de lAcad.

des Sc. xxvii. p. 494 (1848), and Cor. ii. p. 484 (1857).

There does not seem to be any real difference between this

genus and Solenastraa, but, as I have been unable to make any

comparison of a large number of specimens, I have retaiued the

generic name. There are only two specimens of the genus in

the collection, both of which were found lying unattached in the

boat-channel at Eotuma. They were, when found, both completely

covered with polyps, and were the only corals obtained in the

living condition from such a position.

1. Cyphastr^ia chalcidicum Forsk.

Madrepora chalcidicum, Torskal, Descr. an. in it. orient, p. 136

Cvplmstrcea chalcidicum, Klunzinger, Die Korall. des Ti. Meeres,

iii. p. 53, pi. v. lig. 8, pi. x. fig. 11 (1879).

One colony certainly identical with the specimens referred by
Klunzinger to the above species. The specimen is a free, oval-

shaped mass, 16 cm. by 10 cm. by about 7 cm. thick, completely

covered with calices.-

Rotuma ; boat-channel.

2. Cyphaste^a savignyi Milne-Edwards & Haime. (Plate

XLIX. fig. 1.)

Oyphastrcea savignyi, Milne-Edwards & Haime, Ann. des Sc.

Nat. ser. 3, xii. p. 115 (1850), and Cor. ii. p. 485 (1857).

A single specimen agreeing closely with all the characters given

by the above authors. The colony is a round, free, flat mass

—

about 10 cm. across by 2-5 cm. thick—-with eleven large blunt

lobes at the edge, the whole completely covered with calices except

for a small area on each side. The calices project commonly for

about 1 mm. above the general surface, but a few are free for 2

or even 3 mm. ; in diameter they are generally about 2 mm.,
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but some again are much larger, varying up to 3-5 mm. The costaB

are quite distinct, and the columella is, if present, extremely

rudimentary.

Eotuma; boat-channel.

Genus Q-alaxea.

Oalaxea (pars), Oken, Lehrb. der Nat. i. p. 72 (1815).

Qalnxea, Milne-Edwards & Haime, Cor. ii. p. 223 (1857).

Most of the species in this genus are exceedingly ill-defined, and

it seems probable that most of the so-called new species, described

since Milne-Edwards and Haime's monograph, will prove to be

synonyms. All the ' Challenger ' species, with the possible exception

of G. explanata Quelch, I should refer to previously known
forms.

1. Galaxea LAPEEOUSBAJiTA Milne-Edwards & Haime.

Garcinula laperouseana, Milne-Edwards & Haime, Ann. des Sc.

Nat. ser. 3, x. p. 315, pi. vi. fig. 5 (1848).

Galaxea laperouseana, Milne-Edwards & Haime, Cor. ii. p. 231

(1857).

This species was first characterized by the irregularity in shape

of the calices, their size, and three complete cycles of septa

without any rudiments of a fourth, in all of which characters my
specimens agree. The central calices of the mass and hence the

oldest, as the budding is entirely from the edge, vary greatly in

size ; the largest I have found is 10*5 by 4'5 mm., while calices

immediately around it are 5*5 by 4*5 mm., 9 by 5 mm., 7 by 5 mm.,
and 5'5 by 4 mm. The free portions of the calices vary up to

1*5 cm. in height above the peritheca, but are usually about

1 cm. The corallites are 2-3'5 mm. distant from one another at

the surface of the corallum.

The primary and secondary septa are nearly equal in size and
from 2 to 4 mm. exsert. The tertiary septa are from 1 to 2-5 mm.
exsert, and generally are situated rather more externally than

those of lower orders. The costae of the tertiary septa are hence

sometimes more projecting, but there is " usually no marked
difference between the costse, all extending for about 2 mm. down
the theca. The outlines of the primary septa are as shown in

Milne-Edwards and Haime's figure, but the inner edge is commonly
rather more vertical. The primary and secondary septa fuse in

the centre of the calice, but there is no columella.

The peritheca is very light and formed of thin loose arches of

corallum on one another. Its surface is continuous between the

corallites, but below this it is much bored into by organisms and
in places completely destroyed.

Eotuma ; outer reef. Two specimens.

The largest specimen is 15 cm. by 8 cm. and 9 cm. thick. It is

the growing edge of a large mass the central part of which has

been killed. Over a great part of the upper surface an incrusting
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growth of Millepora—generally not more than 1 mm. thick—has

taken place, which over the dead calices very closely follows their

septa. On the surface, too, a young colony of the same species of

Galaxea is situated ; it has 16 coralUtes, the largest being 3 mm.
in diameter.

In the young corallites at the edges of the colonies all stages,

from a cycle of six septa to the full three cycles, can be found.

In the older calices the typical number of septa for thi-ee cycles,

?. e. 24, is by no means constant, as many as 30 often being found,

and it would appear that these are true variations in the number
of septa and are not due to the presence of a few septa of a

fourth cycle. In all cases thick and thin alternate, the latter

situated always more externally ou the theca.

2. Galaxea fascigularis Linnaeus.

Madrepora fascicularis, Linnaeus, Syst. Nat. edit. xii. p. 1278
(1763).

Madre^jora fascicularis, Ellis & Solander, Zooph. p. 151, pi. xxx.

(1786).

Galaxea fascicularis, Milne-Edwards & Haime, Cor. ii. p. 227
(1857).

After some hesitation I have referred two small specimens to this

species. They agree in most respects with tiie above descriptions,

but the calices are rather smaller, the largest being less than 1 cm.
in greatest diameter and the majority only about 7 mm. The
corallites and peritheca are comparatively light, and some of the

former project for 2*3 cm. above the latter, the general height

being little more than half this. The lower part of the peritheca

has been destroyed, generally to within 6 mm. of its free surface,

by boring organisms. The lower parts of the corallites remain,
being formed of dense corallum, and the wlule appears to have
been growing very rapidly, perhaps owin;;; to the boring organisms
acting as a stimulus.

Wakaya, Fiji ; reef.

I also obtained a single corallite of a colony of the same species

from the ciiam ot a buoy in Levuka Harboui', Fiji, which had been
cleaned 22 months before. The corallite measures 2'3 cm. m
height and 7"5 mm. by 5 mm. in diameter, so that the colony of

which it formed a part must have been of considerable size.

EXPLANATION OF THE PLATES.

Plate XLVI.

Fig. i. Cmloria deedalea, Ellis & Solander. Specimen b, X 1 ; p. 741.
^' ,) JJ IJ M ^J X I.

3. „ sinensis, Milne-Edwards & Haime, X 1 ; p. 742.
4. „ astrceiformis, Milne-Edwards & Haime, X 1 ; p. 743.
5. „ esperi, Milne-Edwards & Haime, p. 743.
6. „ edwardsi, n. sp,, X 1 ; p. 744.
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Plate XLVII.

Fig. 1. Asir<sa denticiilafa, Ellis & Solauder, X 1
; p. 748.

2. „ okeiii, Mihie-EJwarcls & Haiuie, X 1
; p. 749.

3. „ rotimiava, n. sp., x 1
; p. 750.

4. Frionaairau ahdita, Ellis & Solander, X 1 ; p. 758.

5. „ fiisco-nlridis, Quoy & Gaiinard, X 1
; p. 7.'ii:X

6. „ cc/iiiioff/, Dana, X 1
; p. 760.

Plate XLVIIJ.

Pig. 1. SymphyUia shmosa, Quoy & Gairaard, X I ; p. 738.

2. Hydnophoia lobata,, Lamarck, X 1 ^ ; p. 745.

3.
'

„ exesa, Pallas, X § ; p. 745.

Plate XLIX.

Fig. 1. Cv/i^a.s^riipa M('i^»;///, Milue-Bdwards & Haime, X 1; p. 761.

2. drbicdla wakayaiia, n. sp., X Ij ; p. 753.

3. „ rotummia, n. sp,, x 1
; p. 755.

4. ,, heliopora, Lamarck, X 1
; p- 7.56.

5. ,, funafutensis, n. sp., X 1
; p. 756.

4. On some Species of Shells of the Genera Streptaxis and

Ennea from India, Ceylon, and Burma. By \V. T.

Blanford, F.K.S., V.P.Z.S.

[Eeceived May 15, 1899.]

(Plate L.)

In the preparation of a general account of Indian terrestrial

MoUusca, 1 have had occasion to go again over the somewhat

numerous forms of Streptaxis and Eiuiea found in Southern India

by Col. E. H. Beddome, from Avbose collections I described

several species of those genera in 1880'. Col. Beddome has very

kindly placed in my hands for examiualion the various additional

forms subsequently obtained by him, and although only one more

Ennea appears to 'require description, the case is different witl)

Streptaxis. This genus abounds on the hiUs of Southern India, and

shovi's so much variation that it is very difficult to say how many

forms present characters sufficiently well marked to justify specific

rank. If every variety were described as distinct, a large number

of " species " or " subspecies " might be proposed. In the present

case only those forms, three in number, which are well marked and

easily recognized have received specific names.

A species of Streptaxis obtained by Col. Beddome in Burma

and another that has long been in my own collection from Ceylon

are also described ; also an Emmi collected in the Ntiga Hills by

Col. Godwin-Austen, and another species from the neighbourhood

of Moulmein obtained by Mr. Theobald and now in the British

Museum collection at South Kensington. Eemarks on some other

species are added.

Typical specimens of all the species here described are in the

British Museum.
' J. A. S. B. slix. pt. 2, pp. 201-211.
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Stueptaxis L.EVis, sp. HOY. (Plate L. figs. 11, 12.)

7\'sia unibilicata, dq>resso-ovata, Joiviyata , striatida, vitreo-albida ;

sj)ira de^yrcssoconvexa ; aiifr. 65 , cunvexiuscidi, jjenullimus ad
peripheriam rotundatus, tdtra ulliiitum suhtus projeclus, tdtimus

excentricus, subtus ccnvexiusculus, jwst aperturam haud com-

prcssus ; apertura diai/oiudis, fere semiovalis, lamella parietali

iiitrante daobtiscjue dcutbus minuiis, uiio basalt, alio siniatrali

via: colu»idlari,inierdunicarente,coarclata ; peristoma expansum,

iiuuyine de.vtro superne ad awjidum sinuoso. Diam. maj.

8g, min. 6; alt. A\ mm.
Hob. Tenasserim (Beddome).

Very near S. burmanicus in t'oi'ui, but distinguishable from that

and all other kuovvu Burmese species by the absence ol" costulatiou.

Three specimens were collected by Col. Beddome. A near ally is

/S. sinuosus Pfr. from Cochiuchiua, but that is a much broader

shell, with a smaller umbilicus.

Stbeptaxis beddomii Nevill MS. (Plate L. figs. 4-7.)

Testa subumbilicata, deprtsso-ovata, la'viijata, striatula, nitida,

albido-coriiea ; spira parum exserta, sutura impressa ; anfr. 5,

cotivexiuscidi, j^enultimus rotundatus, vix ultra ultimum (a basi

spectatus) piroji'ctiis, idlimus excentricns, basi convexas, post

aperturam subtus compressus, utrinque juxta peristoma conslric-

tus, in umbilico rugoso-striatus ; apertura fere semieUiptica,

lamella una parietali, et dentibus 4 palatalibus, duo columel-

laribtis, uno basali, uno dextrali coarctata ; peristoma album,

expansum, margiae dextro ad angulum sinuato, et aliquando

in tuberculo parvo parietali desiiiente. Diam. maj. 0, ndn. 4g ;

alt. 3 mm. (Figs. 4, 5.)

Bab. in montibus Auimalai dictis Indite meridiomilis {Beddome).

Var. major, peristomute quinquedentato , dentibus duobus in

marqine dextro, uno hasali, duobus columellaribus. Diam. maj.

7, min. 5 ; alt. 3| mm. (Pigs. 6, 7.)

Hab. haud procul a Kuttalam (Courtallam) in comitatu Tinue-

velly, ad alt. 4000 ped. {Beddome).

This species is near !S. luatsoni, W. & H. Blanf., but is

distinguished by having only one parielal lamella ; the teeth, too,

are differently disposed in the mouth, but Southern Indian Strep-

taxes varv so frequently in their deniition that very little depend-

ence can be placed on it. /S'. beddomii may, how ever, be recognized

by having the proximal tooth on the columellar margin nearly half-

way down, and both of the columellar teeth and the basal tooth are

simple, equal in size, and nearly equidistant ; whilst in /S. tvatsoni

there is often a small columellar tooth near the body-whorl, and a

much larger elongate tooth, which is often more or less bifid, on

the distal portion of the columellar margin.

The larger variety of S. beddomii from Tinnevelly is chiefly

distinguished by having an additional tooth on the right margin

above the tooth which is opposite the parietal lamella.
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Amongst the specimens sent to me for examination by Col. Bed-
dome is a single shell from the Wjnaad which appears to be a still

larger form, measuring 8, 6, and 4 mm.

Steeptaxis scALPTtJS sp. nov. (Plate L. figs. 8, 9, 10.)

Testa rimato-perforata, suhumhilicata, depresso-ovata, costulato^

striata, subtus Icevicfata, cereo-alhida ; spira depresso-conoidea,

sutura impressa ; unfr. o^-Q, convexi, peiiuUimus ad
peripheriani rotundatit^, paullo ultra ultimum projectus,

idtimus excentricus, suhttis convexus, versus aperturani circa

umbilicum coinpressus, ittrinque fossiculo impresso coarctatus

;

apertura oblicpia, fere semiovalis, lamellis plerumque duobus

panetalibus upproximatis, sinistrali media longiore intrante,

dexirali minore, aliquando carente, dentibusque ad quatuor

(interdam 2, 3 vel 5) palatcdibvs constricta ; peristoma album,

expcuisiusculuiii, juxta angulum mediocriter sinuatum. Diam.

max. 10, min. 7 ; alt. 5| mm.
Hab. in montibus Kolamalai dictis, baud procul ab urbe 8alem

ludiaB meridionalis (Beddome), et in proA'incia Kadur, regni Indici

Mysore {Dali/).

This, like some other South Indian Streptaxes, is a very variable

species. Even amongst specimens from the Kolamalais some shells

are much more depressed than others, the largest examined

measuring 11^, 85, and 5| mm. in its three diameters, whilst the

smallest measures 8|, 6^, and 4|. The single specimen from

Balur, iu the Kudur district of Mysore, measures 10, 7|, and Oj.

Then the palatal teeth vary in almost every individual examined :

the normal arrangement appears to be two in the right margin, one

of them opposite the end of the median parietal lamella, the other

ueai'er the angle, oue basal or distal, aud one columellar nearer to

the distal extremity of the aperture than to the proximal end.

Some specimens (as in fig. 8) have two columellar teeth ; in one shell

the basal and columellar teeth are wanting, but this is evidently

abnormal. Even in the escentricity of the last whorl, shown by

the extent to which the penultimate projects when viewed from

below, there is some variation.

This species is distinguished from most of the South Indian

Streptaxes by its subcostulate striation, The species with similar

sculpture are S. pronus, which is smaller and very differently

shaped, and S. canaricus and S. subaeutus, with the penultimate

whorl keeled.

A single specimen from Torna was obtained some 30 years ago

by Col. Evezard and has been in my possession ever since. It was

noticed in " Contributions to Indian Malacology, No. xii." (J. A. S. B.

xlix. pt. 2, 1880, p. 205), as coming from the most northern locality

in Peninsular India from which a Streptaxis has been obtained.

Torna is a Mahratta hill-fort, near Sinhgarh, south-west of

Pooua. The Torna shell is large (length Hi, breadth 8|, height

6 mm.) aud somewhat weathered, with the whorls slightly sub

annulate below the suture and with traces of spiral sculpture on
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the last whorl. There are some faint impressed spii'al lines on
more than one o£ the Kolamalai specimens. The Torna specimen

has only one parietal lamella and five palatal teeth, two being

coltunellar. It should perhaps be classed as distinct.

Steeptaxis sxjbacuttts, sp. nov. (Plate L. figs. 1, 2, 3.)

Testa arcuatim nmato-perforata, depresso-ovata, solida, Jlcxnose

costvJato- striata, suhtus Icevigata ; sjjira depresso-conoidea, ajnce

ucutiusculo ; anfr. 6|, planulati, penultimus ad peripheriam
obtuse carinatus, dhnidio latitudinis idtra anfractum idtimum
jjrojectus, ultimus valde excentricus, suhtus convexiuscuhis, circa

uTuhilicum versus aperturam angidatus, in umhiVico rugoso-striatus,

post aperturam fossicido lonyitudinali suhhasali impressus

;

apertura suhdiagonalis, fere semiovalis, lamellis duohus parie-

talihus, una longiore media, altera, juxta angidum hrevi, trihu^s-

que dentihus palatalihus, uno dextrali, secundo hasaJi, tertio

columellari, coarctata ; peristoma expansum., margine dextrali

ad cmgidum sinuato. Biam. maj. 11|, min. 8; alt. 6 mm.
Hah. South Canara (Beddome).

This is the third and largest species of carinate Streptaxis from
Southern India, the two others being S. canaricus and S. compressus.

These three species bring up the number of forms described

from Southern India to eleven. Owing to the considerable

amount of variation, especially in the teeth within the aperture, as

already noticed, it is very difficult to make a key to these, but they
may generally be identified by the folloA^Tng :—

A. Penultimate whorl rounded at periphery.

a. Parietal lamellae 1 or 2, not Y-shaped, nor joined to

margin of peristome \>y raised cPvllus.

a. Shell above smooth or slightly striated.

a'. Penultimate whorl projecting on lower surface

beyond last whorl.

a?. Two parietal lamella (one sometimes in & peC'

rotteti).

a'. Length 8-10 mm. ; usually 3 palatal teeth... S. perrolteti.

b^. Length 6J mm. ; 1 or 2 palatal teeth S.jootei.

e'. Length 6 mm. ; 3 to 5 palatal teeth S.watsmii.
/;^. A single parietal lamella ; length ()-7 mm 8. beddomii.

b'. Penultimate concealed by last whorl beneath S. concinnus,

b. Shell costulately striated above S. scalptus.

b. A single Y-sbaped parietal lamella, arising from raised

callus that imites margins of peristome.

a. Smooth ; lower surface of penultimate whorl scarcely

projecting 8. personatus,

b. Costulate ; half of penultimate whorl projecting 8. proiius.

B. Penultima:te whorl keeled.

a. Costulate.

a. Length about 11^- mm. ; 3 palatal teeth 8. subacutus.

b. Length about 74 mm. ; 6 palatal teeth 8. canaricus.

b. Smooth or striated ; 4 or .7 palatal teeth ,. 5. compressus^
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SxEEPTAXis RAA^ANJE, sp. iiov. (Plate L. figs. 13, 14, 15.)

Testa rimato-perforata, fjlobo'io-ovata, costidato-ntriala ; spira

ionve.va ; aiifr. 7-, jildniilati, infra sutumm siibaiujulati ; penvl-

timus ad perijjheriam rotundatus, vix ultra ultiinum, a basi

spectatus, projectus, ultimus siibtus convexiuseidus, antice drcum
uinbilicum C(JiH2yi'cgsus ; aptrlura ohJongo-semiovalis, plica in-

tra nte panetali et 4-5 deatibus palatalihus (daohiis in margine

dextro, uno basalt, uno vel duobus coluinellaiibus) coarctata ;

peristoma expansum, ad anguliim retro-i-inuatuni. Diam. maj.

1;3|, min. 10; alt. 7 mm.
Hah. iu insula Ceylon.

This is a larger and more globose shell than S. cinrialensis {yihic\i

I am inclined to regard as a variety of & luijardianus) and with

larger and more numerous palatal teeth. It is the largest known
Streptavis from the Indian area, I have had a single specimen for

many years and am not quite sure from whom I received it,

though I have always believed that it came from Major kSkinner's

collection.

Ennea TumiicuLA, sp. nov. (Plate L. figs. 16, 17.)

Testa breviter arcuato-rimaia, turrita, subci/lindrica, diaphana,

nitidula, subdistanter capillaceo-costulata., cereo-albida ; spira

parum attenuata, apice obtuso, suturd impressd ; anfr, 6, con-

vexi, duo superiores laivigati ; apertura verticalis, fere semiovalis,

lamella una tortd p>aridali intrante, alia columellari obliqud

interna, tertid basali profunda, et tuhercidis duobus, uno basali,

alio in margine dextro, antbobus scepe obsoletis, coarctata ; p>eri-

stoma album, callosion, expanSum, vix ad angiduni siauatum,

marginibus callo lamellifero junctis. Long. 5, diam. 1| ; ajrj.

long. I5 mm.
Hob. in montibus Animalai dictis, et in proviuc-ia Wynaad

Indite meridionalis [Beddome).

The sculpture and dentition can only be distinctly seen in fresh

adult specimens, in old shells some of the teeth in the aperture

disappear. As in the allied forms E. pirriei, E. macrodon, &c.,

the dentition is well developed in half-grown shells.

This species is nearest to the Niigiri E. macrodon, but dis-

tinguished by more distant sculpture, by the teeth in the mouth
being smaller, and especially by the absence of the great transverse

basal lamella of that species.

Enkea BEEVicoLLis, sp. nov. (Plate L. figs. 23, 24.)

2\sta turrita, subfusiformis, costulis filiformibus verticalilms or-

nata ; spira sensim attenuata, apice obtuso, sutura inijtressa

;

anfr. 11, convexi, primi 3 la uigati, ultimus angusfior, antice

breviter soluius, descendens et creberrime costulat^s, utruujue

versus basin scrohiculo compressus ; apertura rotundo-ovalis,

lamina validd curuatu intrante parictali, et phcd palatali

oppositd, coarctata, sinu ad dextrum subrotundo fere separalo ;

peristoma albidum, exp)ansum, rejlexum. Long, b, diam. 2 ;

op. long. Ig mm.
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Hah. ad Moiilmeiii (Theobald).

This is allied to E. ci/Undrelloidea Stol. and to E. seatoni Bedd.

(P. Z. S. 1891, p. 315), and intermediate iu size between them ; it

is distinguished from the smaller E. ci/Undrelloidea by coarser and

more distant sculpture, and by the free part of the last whorl

near the aperture being rather shorter. From the larger E. seatoni

the present species may be known by its differently shapefl mouth,

which, as iu E. cijUndrdloidea, is nearly as high as broad, and by

the absence, so far as can be determined in the only specimen

available for examination, of the internal columellar plait. The

parietal lamella is almost vertical in front, but the crest of it,

inside the whorl, is bent towards the centre of the aperture,

as in E. cylindrdloidea '.

The type of E. brevicolUs is a single specimen in the British

Museum collection, labelled Daraotha, Moulmein. This shell was

obtained with others from Mr. Theobald in 1888, and has hitherto

been supposed to be E. njlindreUoidea, of which there is no

specimen in the collection. Whether the locality Damotha is

correct it is impossible to say ;
probably E. ajliudrelloidea and

E. brevicollis are representative forms, found on different isolated

limestone hills.

A single specimen of another Ennea belonging to the same

group with the last whorl solute near the aperture has been pre-

sented to the Britisii Museum by Dr. Hungerford and is also said

to be from Damotha, Moulmein. It approaches 0. ci/lindrelloidea,

but is still smaller, being only 4 mm. long. It has 8 whorls and

is smooth, not oostulate. This is probably an undescribed species,

but the only specimen looks slightly distorted, so I shall not

propose a name for it.

Ennea nagaensis G.-A. MS. (Plate L. fig. 22.)

l\sta lonqe curvaio-rimata, ci/lindrico-ovata, oblique confertim

Jlexuoso-costulata, cereo-albida, apice convexo, obtuso, sutura

impressa ; anfr. 7, convexiusculi, ultimus minor, compressus,

basi angustior ; apertura auriformis, snhaxialis, sinu sub-

rotumlo dextrali, a plicis duabus vulidis intrantihus proximis,

unci parietali, altera j^alatali in margine dextro, fere ahscisso ;

peristoma albidum, undicpie incrassato-dilatatam, marginibus

callo crasso longe ascendente junctis. Long. 4,|, diam. 2 ; ap.

loiK/. Ij mm. (perist. incl.).

Hub. in montibus Naga dictis (Godwin-Austen).

This shell is allied to E. vara Bs. and E. stenopijlis Bs., the

aperture, with its broadly expanded peristome and the subcircular

sinus to the right almost cut off by the parietal and palatal plaits,

• 1 I have beea able, since the above was written, thvough the kindness

of Dr. Alcock, Superinter.dent of the Indian Museum, Calcutta, to examine the

type of E. cylindrelloidea. The parietal lamella is not curved into a hook, as

might be supposed from the figure, J. A. S. B. 1871, pt. 2, p. 171, pi. 7. f. 4, and

the°copy of the same- in the ' Conchologia Indica.' The hook-like appearance

is due to the sbadii g in the lithograph, intended to represent the curvature of

the lamella inside the aperture, having been printed too darkly.
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closely resembling that of the former species, whilst the general

shape comes nearer to that of the latter, from which the present

species is distinguished by having an additional whorl and more

elongate proportions. The obUque flexuous costulation of E. na-

gaensis is finer than the sculpture of either of the allied forms.

Several specimens of this species were obtained by Col. Grodwin-

Austen irl the Naga Hills.

Ennea milium G.-A. (Plate L. figs. 18, 19.)

In the original figure of this small form ^ the teeth within the

peristome were wrongly drawn. I have recently been able, through

Col. Godwin-Austen's kindness, to examine the original type, which

is the only specimen hitherto obtained. The locality where this shell

was found is in a tract of the lower Himalayas, very difficult of

access, lying north of Assam. I find that instead of a single tooth

in the right margin of the aperture there are two, one oi)posite the

parietal lamella, the other lower and more internal; there is also

a low broad basal tooth and an internal columellar lamella. A
fresh, figure is given herewith.

Ennea canarica Bedd. (Plate L. fig. 25.)

This species was described by me in 1880 '" but not figured, and

as the form is a remarkable one, I make use of the present

opportunity to give a figure. This and the next species differ

considerably from the other South Indian Enneas, allied to

E. pirriei and E. macrodon, forming the group to which E. turri-

cula belongs. E. canarica is from South Canara.

Ennea bedbomii Blf. (Plate L. figs. 20, 21.)

This was desci'ibed with the last, and, like it, requires figuring.

Both species were obtained by Col. Beddome, to whom I am
indebted for specimens. E. beddomii is from the Sivagiri Hills,

Tinnevelly.

EXPLANATION OP PLATE L.

Figs. 1, 2, 3. Streptaxis suhacutus, p. 767.

4, 5. S. beddomi, p. 765.

6, 7. „ far., p. 765.

8, 9, 10. 8. scalptus, p. 766.

11, 12. S. lavis, p. 765.

13, 14, 15. S. ravanxB, p. 768.

16, 17. Ennea turricula, p. 768.

18, 19. E. milium, p. 770.

20, 21. E. beddomii, p. 770.

22. E. iiaffaensis, p. 769.

23, 24. E. hrevicollis, p. 768.

25. E. canarica, p. 770.

' J. A. S. B. xlv. pt. 2, 1876, p. 317, pi. viii. fig. 11.
'

J. A. S. B. xlix. pt. 2, p. 210.
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June 20, 1899.

Dr. Albert Gunther, T.E.S., Vice-President, in the Chair.

Mr. W. E. de Winton, F.Z.S., laid before the meeting a list of

Mammals represented in a collection from British Central Africa

that had been recently transmitted to Mr. Sclater by Mr. Sharpe,

and made the following remarks :

—

The good work of making collections of the fauna of Nyasaland
for scientific purposes, started by the enterprise of Sir Harry
Johnston, is being carried forward by the present Administrator,

Mr. Alfred Sharpe, C.B., and the British Museum has just

received a consignment of the larger Mammals through the
Secretary of this Society. A list of the species, of which two
are additions to those already reported, is as follows :

—

Lycaoa
pictus, Hystrix sp. inc., Rhinoceros bicornis, Equus crawshayi, Conno-
cJicetes johnstoni, QephalopJius lugens, Ourebia hastata, Hippotraijus

eqidnus, and Tragelaplius roualeyni.

The Lj/caon, a very fine male, and agreeing in every way with
South-African specimens, is the first adult animal of this kind
which has found its way to the National Collection from Nyasa-
land.

Two skins of Porcupines are unfortunately not accompanied by
skulls, and in the absence of these it would be impossible to say to

what species they belong. As has been pointed out by Mr. Oldfield

Thomas (P. Z. S. 1896, p. 795), a Porcupine was sure to inhabit this

district, and it is to be hoped that the skulls of these two specimens
Avill be forthcoming later on.

Of the large mammals the only one new to the district is a Eoan
Antelope, and the very fine specimens of both sexes contained in

the present collection show that the Nyasaland animal agrees with
the typical form from Mashonaland.

It wUl be well to point out an error in the description of the
Nyasaland Gnu and in the figure of that species in P. Z. S. 1896,
pi. sxviii. In the dried skin the white mark on the face is dis-

torted by the contraction of the thick skin of the suborbital glands,

and has led the artist into the mistake of depicting the animal with
a white V-shaped band instead of a chevron or A on the face. Au
excellent photograph, taken by Mr. James Harrison, of a freshly

killed specimen shows the correct marking very plainly.

Mr. de Winton exhibited the mounted heads of a male and female
Eed-flanked Daiker (Cejjhalophus rufilatus Gray) (see figure, p. 772),
obtained by Mr. J. P. Abadie in the Borgu Country of the Niger
district ; also the skull of a male of the same species obtained by
Capt. W. Giffard near Gambaga, in the back-country of the Gold
Coast. The horns of the latter specimen measured 3-35 inches (or
86 millim.) in length, the basal length of the skull measured 5'3

inches (or 134 milUm.), the greatest breadth of the skull (which is
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found in tlie squamosal portion of the zygomatic arch) 2-8 inches

(or 71 millim.).

?^k\A\ o( Cephalophiis r>{fl/nfi!ii, (^ . f nnt. size.

(Fniin Cnpt. (iifhrci's speoinir-n.)
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Capt. G-iffarcl had appended the following note—" Not un-

common, very solitary in its habits, never seen more than 100 yards

from water."

In size this Duiker closely resembled the Red Duiker of South

Africa (C. natalensis), and perhaps this would be found to be its

nearest ally, though the slate-coloured legs and dorsal strips as

well as the more massive horns were distinctive of the Eed-flanked

Duiker, Both the Black-fronted Duiker (C. nigrifrons) from

Gaboon and Harvey's Duiker (C. harveyi) from East Africa were

much larger animals and are otherwise widely distinct.

The Hon. "Walter Eothschild, F.Z.S., read a memoir on the

Cassowaries, which contained notes on, and an enumeration of, the

species and geographical races of these birds. He also exhibited

the originals of the plates which are to illustrate the paper when
published in the Society's ' Transactions,' and made the following

remarks :
—

My interest in the Eatitae was first aroused as far back as 1876,

when a pair of Emus [Dronueus novce-hollanduf) were brought over

by Mr. Cyril Eiower (now Lord Battersea) from Australia and

turned loose in Tring Park. I well remember the universal

excitement at home in 1S77 when the first of the beautiful dark

green eggs was found. Since that time Tring Park has never

been without some representative of the Ostrich tribe, either Ehea,

Emu, Apteryx, or Cassowary.

However it was in 1890 when I first turned my attention

seriously to the genus C'asuarius, induced to do so by the

abominably stuffed and grotesquely coloured specimens preserved

in all our museums. I proceeded to devise a method by which their

natural appearance could be better displayed.

The first step was to get some alive, and I procured two Ceram
Cassowaries, a Westerman's Cassowary, and two Australian Casso-

waries. I then, when they were in full colour, got an artist to make
careful drawings from life. Finally, with the help of a Cambridge

taxidermist, we succeeded in modelling Cassowaries so true to life

that a photograph from the mounted specimen was barely

distinguishable from one taken from life.

In 1896 I promised to work out and monograph for the

German Zoological Society the two families of Paradiseidce and
Eatitce, for their great work ' Das Thierreich.' Finding no

figures or descriptions, not even those of the ' Catalogue of Birds

in the British Museum,' of any great value to me in the work for

the Eatitae, I determined to get together a collection of all the

Eatite Birds alive. I had at the time 5 out of the 6 forms of

Apteryx alive ; in the Society's Gardens 2 out of the 3 forms of

Struthio were represented ; while at Tring I had Drommus novce-

hollandine and D. irroratus, 3 Casuarii, and Rhea americana alive,

and Ehea macrorhyncha at the Society's Gardens. In collecting

the species and varieties of Cassowary during 1896, 1897, 1898,

Proc. Zool. Soc—1899, 'So. L. 50
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and 1899, I was much struck by the inadequate figures and de-

scriptions hitherto available, and I thought it might be useful if I

])ublished a monograph of the genus Casuarkis, with coloured

figures and a detailed anatomical description.

As my own journal was of too small a size to allow characteristic

plates to be given, I laid the matter before the Publication Com-
mittee and the monograph was accepted for publicatiou in the

' Transactions.'

I now place before you the original drawings for this monograph

and a photograph of one of the birds. I find there are fewer

distinct species than has been hitlierto supposed (11 are enumerated

by Count Salvadori) ; but, owing to their solitary habits and

restricted though wide distribution, most of the species have

developed into a number of local races or subspecies.

Of distinct species I recognize 8, viz. :

—

1. Casiiarms casuarius (Linn.), from Ceram, Aru, New Guinea,

and Australia.

2. Casuarius hicat-unculatus, from Wammer and Kabroor Islands,

Aru Islands.

3. Casuarius uniappendicidatus, from Salwatti and Jobi Islands

and the northern shores of German and Dutch New
Guinea.

4. Casuarius papuanus, from Salwatti and Dutch New Guinea.

5. Casuarius picticoUis, from German and British New Guinea

(lowlands).

6. Casuarius lorice, from British New Guinea (high mountains).

7. Casuarius bennetti, from New Britain.

8. Casuarius philipi, habitat uncertain.

Taking cognizance of all the races, we find there are 18 recog-

nizable subspecies as follows :

—

1

.

Casuarius casuarius. Ceram.

(a) „ casuarius beccani. Vokau, Aru Islands.

(b) „ casuarius salvadorii. Arfak.

(c) „ casuarius sclateri. New Guinea, from Maclure
Inlet to Samarai.

(d) „ casuarius violicollis. Trangan Island, Aru Islands.

(e) „ casuarius australis. Queensland.

(f ) „ casuarius intensus. Habitat uncertain.

2. Casuarius bicarunculatus. Wammer and Kabroor, Aru
Islands.

3. Casuarius uniappendicidatus. Salwatti and Arfak.

(a) „ uniappendiculaius occipitalis. Jobi Islands and
Geelvink Bay.

(b) „ uniappendiculaius aurantiacus. Huon Gulf, Ger-

man New Guinea.
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4. Casuanus pMlipi. Habitat uncertain.

5. Casuarius papuanus. Salwatti and Arfak.

(a) „ papmanus edwardsi. Geelvink Bay.

6. Casuariiis piicticoUis. British New Guinea (low country),

(a) „ picticollis hecM. German New Guinea.

7. Casuarius lorice. Owen Stanley Eange, British New Guinea.

8. Casuarius bennetti. New Britain.

Besides these, two forms have been distinguished, Casuarius

laglaizei and Casuarius tricarmicidatus-, which are not worthy of

distinction; the former is founded on a melaiiistic specimen of

C. uniappendiculatus occijjitalis, and the latter on a monstrosity

with three wattles of C. casuarius salvadorii.

I have been most successful in procuring living specimens of

Cassowaries, and during the last 10 months I have had alive 14 oat

of the 18 forms; and of the drawings exhibited, only two have not

been executed from life, namely, Casuarius picticollis, taken from a

drawing by Hart made from the bird in the flesh three hours after

death, and Casuarius lorice, copied from a sketch by Dr. Loria,

from the fresh shot bird, taken on the spot in the Moroka District,

S.E. New Guinea. It appears, from the only two adult pairs {i.e.

males and females) of Cassowaries I have had the good fortune to

observe, that in the subspecies of Casuarius casuarius the males

have the wattles separated for their entire length, while the females

have them joined at the base.

I may be allow ed to remark that considering the usual manner
of securing living Cassowaries (i. e., by shooting the old male and

catching his brood of chicks when still in down), the disproportion

in the sexes seems to be most astounding : out of 180 Cassowaries

which have passed through my hands alive, only 6 were males and

172 were females.

The few additional remarks I have to make here are that all

Cassowaries are very quarrelsome and savage, and I have only

known two tame birds, both Casuarius casuarius vioUcollis ; but

by far the most ill-tempered and dangerous birds are the forms

of C papuanus and C. uniappendicidatus.

That we do not know nearly all the races of Cassowary is amply

proved by two young birds, both forms of Casuarius casuarius,

now in my possession, which promise to develop into two very

distinct forms ; in fact, although young and in brown plumage, I

should describe them at once if it were not for the fatal double

wattles characteristic of the type of the genus and which therefore

denote that the distinctions may be transitory. In the monograph

itself I hope to insert everything, anatomically, zoologically, and

biologically, known up to the present date.

I may mention that the C. casuarius australis now in the

Society's Gardens is one of my original two, purchased in 1890.

It is generally belie\ed, and even positively stated in a number of

books, that the Australian G?isso\\a.vy {Casuarius casuarius australis)

50*
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is the largest Cassowary ; but it is much exceeded in bulk and
height by Casuarius casuariiis sclateri and Casuarius uniajppendi-

culatus when pei'fectly adult.

This paper will be published in full in the Society's ' Transactions.'

The following papers were read :

—

1. On the Remains of a new Bird from the London Clay

of Sheppey. By Chas. W. Andrews, B.Sc., F.Z.S.

[Received June 2, 1899.]

(Plate LI.)

The fossil birds hitherto recorded from the London Clay are so

few in number, and present such remarkable characters, that the

discovery of a new member of the Class from that horizon is of

the greatest interest.

The National Collection has recently been enriched by the

addition of a clay nodule enclosing the skull, pelvis, and some
broken limb-bones of a new type of bird, which forms the subject

of the present paper. This specimen was obtained by that

indefatigable collector W. H. fShrubsole, Esq., F.G.S., from the

London Clay of the Isle of Sheppey, a locality with which he has

long been associated. "When found, one side of the skull and some
fragments of limb-bones were all that was exposed ; but the skilful

removal of the matrix by Mr. J. Hall, assistant formatore in the

Museum, has revealed most of the skull, the upper surface of the

pelvis, and the femur ; there are also remnants of the vertebral

column and ribs. The bird is lying with the head turned round

over the back, so that the lower surface of the beak rests on the

iliac crest of the pelvis ; behind the head several of the anterior

cervical vertebrse are visible, and in front of the pelvis there are

some thoracic vertebrae, but the posterior cervical and the anterior

thoracic vertebrae, together with the sternum and coracoid, have

been lost by the abrasion of the nodule. The upper portion of the

scapula and the left femur still occupy nearly their natural position.

It may be stated at once that this specimen indicates the

existence of a new species of a type differing generically from any
previously known bird, but alUed to the Tropic-birds {Phaethon),

of which it may be an ancestral form ; for it I propose the name
Prophaetlion shrubsolel, referring to its suggested affinities and in

honour of the discoverer of the specimen.

The SJcull and Mandible.

The skull and mandible are, on the whole, in a remarkably good
state of preservation. The tip of the beak and a portion of its

upper surface have been broken away ; the lachrymals are missing
;
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and on the exposed (right) side the postorbital and zygomatic

processes, together with the outer half of the quadrate, are much
abraded.

rig. 1.

p. o.p.

H
ch.p.

Skull of Prophaetkon shrubsolei, from above. Natural size.

ch.p., cerebellar prominence; j., jugal; l.s., surface for articulation with

lachrymal; »., external nares ; n.g., narial groove; r.h., rostral binge;

sq., squamosal ; t.f., temporal fossa ;
p.o.p., postorbital process.

The occipital surface (Plate LI. fig. 2) of the skull is wider

than it is high. The sessile occipital coudyle {oc.c.) is nearly
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hemispherical, its upper border being very slightly flattened. The
foramen maipittm is relatively large and is subcircular, the lateral

and ventral borders being slightly flattened. Above the foramen

there is a well-marked cerebellar prominence (c6.j).) from which
the bone has been almost entirely broken away. On either side

of the prominence, about 4 mm. above the foramen nia;fnum, is a

small vascular foramen from which a groove runs downward and
outwards to the base of the paroccipital \:)rGcesH(p.p.). These pro-

cesses are large and convex from above downwards ; their rounded
outer extremities do not extend below the level of the foramen
magnum and their ventral border is continuous with the supra-

foraminal ridge. Beneath the paroccipital processes the occipital

surface is flattened and is produced downward beneath the

occipital condyle in a pair of prominences, the extremities of which

form the mammillary tuberosities {m.t.). About on the level of

the occipital condyle there are several foramina (transmitting

the hypoglossal, pueumogastric, and glossopharyngeal nerves,

and ? carotid artery).

The lambdoidal ridge, which forms the dorsal border of the

occipital surface, is much worn away, but probablj^ was never very

strongly marked : near its lower end it joins the ridge forming the

outer border of the paroccipital process and then runs forward on
to the zygomatic process. This projects strongly forward towards

the postorbital process (p.o.p.), from Avhich it is separated by a space

of about 6 mm. only. The temporal fossa (tf.) is very deep and
well-detined ; it extends scarcely at all on to the roof of the skull.

The temporal ridge joins the lambdoidal crest near its outer end

and then passes forward and inward : anteriorly it passes on to the

postorbital process, along the middle of which it runs and at the

tip of which it terminates. The parietal region of the skull

between the temporal fossae is only very slightly convex, but in the

frontal region between the postorbital processes the convexity is

greater, and there is a pair of slight prominences separated in the

middle line by a shallow depression which broadens out till in

the interorbital region the whole roof of the skull is slightly concave

from side to side. The orbital borders of the frontals are thin,

sharp, and slightly upturned, but in front of the orbits the edges of

the skull-roof become thickened and form a broad surface for union
with the lachrymals (l.s.), which unfortunately are both wanting in

this specimen. The region between the lachrymals is somewhat
swollen, slightly convex from side to side and strongly so from before

backward ; this inflated region terminates anteriorly in a deep trans-

verse groove, the so-called naso-frontal hinge (r.h.). As a matter

of fact this groove does not occur at the j miction of the nasals and
frontals, at least in Phaethon, to which the present species is most
nearly allied. In the skull of a young individual of P. cetliereus

described by Mr. W. P. Pycraft, the groove divides the nasals into a
posterior inflated portion and an anterior region cleft by the nares

and separated one from another by the facial processes of the pre-

maxilljE ; it will therefore be better to speak of this hinge as

" rostral " iustead of frouto-nasal.
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Immediately in front of the rostral hinge the upper surface of

the beak is broad and slightly convex from side to side ; but as

it passes forward between the nares (n.) it becomes narrower and
more rounded, and continues to do so as far forward as preserved,

the tip being lost : between the nostrils a portion of the bone
is broken away showing that it is hollow.

The nostrils («.) are very long and narrow, and extend backward
nearly to the rostral hinge. They are widest immediately in front

of the antorbital fossa, and thence run forward as a narrow cleft,

w])ich anteriorly probably becomes a groove {n.g.) : tlie anterior end
of the narial opening (or groove) is broken away with the tip of the

beak. Posteriorly the nostrils are separated from the antorbital

fossa by a bar of bone which no doubt is, as usual, formed by the

union of the downward process of the na^al with the maxilla.

The edge of the beak is formed by a bar of hone, which is narrow
anteriorly but widens out gradually from before backward, reaching

its greatest width just in front of the antorbital fossa. Behind
this it passes without interruption into the quadrato-jiigal bar {jug.).

The thickness of this bar seems to be constant throughout its

length, but the posterior extremity where it joined the quadrate
has been broken away. The interorbital septum (i.o.s.) is

incomplete, being perforated by a large quadrate fenestra (i.o.f.),

similar to that seen in Phaethon. It has been cleared of matrix

so that the thickened ventral edge (rostrum) is exposed, and it can
be seen that the anterior ends of the pterygoid.^ rest against it and
articulate with the posterior ends of the palatines as in most Cari-

nate birds. Unfortunately, it has not been possible to work out
the structure of the palate further.

The quadrate (q.) is long and articulates with the skull by two
heads, the facets for which are situated very far back, immediately
within the rim formed by the lower edge of the paroccipital. On
the exposed side the outer half of the quadrate has been abraded,

and its distal articulation is still in its natural position with regard
to the mandible, so that its form cannot be observed. Eather
high up on the inner border of the bone there arises a fairly

large orbital process (o.p.) which projects upward and inward and
terminates in a blunt point.

In the mandiUe the posterior end is so much injured that its form
cannot be determined, but there seems to have been a fairly promi-
nent postero-internal process. From its posterior end the ramus
increases in depth as far forward as about the middle of the orbit.

At this point there is a lateral vacuitj which is continued forward
as a shallow depression, most clearly defined above, and of which
the anterior end is opposite the nuddle of the nostril. In
front of this depression the mandible tapers towards its anterior

end. and its outer surface becomes rounded from above downward ;

the extreme tip has been broken away. It cannot be seen whether
there was a distinct coronoid process or not, because the upper
border is hidden behind the jugal bar. Beneath and behind the
lateral vacuity the suture between the dentary and the articulfir

region remains distinct.
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The general aspect of this skull at once gives the impression that

it belonged to a yteganopodous bird, and the details of its structure

confirm this view : for instance, the extreme posterior situation of

the quadrate and the form and position of its orbital process are

very characteristic of this group.

Comparison of this skull with those of other Steganopodes shows

that it is sharply distinguished from the skulls of Phalacrocorax a,nd

Plotus in several points. Thus in these genera— (1) the temporal

fossa is much larger and its form and relations are different ; (2) the

form of the occipital region is different; (3) the cranial region

is greatly elongated, so that the small orbital process of the

quadrate is separated from the orbit by a considerable interval

;

(4) the roof of the skull behind the rostral hinge is not inflated

;

(5) the interorbital septum is ossified to a much smaller extent.

The skull of Sulci differs from the fossil in the following points :—

•

(1) the temporal fossa^, are larger
; (2) the quadrate is situated

somewhat less posterioi'ly
; (3) tbe roof of the skull is not inflated

behind the rostral hinge ; (4) in the adult the nostril is reduced

to a minute foramen.

There is some similarity between the two birds in the form of

the occipital surface, the degree of ossification of tlie interorbital

septum, and in the presence of a deep tcmjioralis recess.

Apart from the large size and peculiar form of the beak, the

skull of Pelecanus differs from the fossil in (1) large size of orbital

process of the quadrate
; (2) the absence of inflated surface behind

the rostral binge
; (3) the complete ossification of the interorbital

septum
; (4) the absence of a temporalis recess.

The skull oiFregata differs in (1) the rather larger temporal fossa;

(2) the much more complete interorbital septum
; (3) large size of

orbital process of quadrate
; (4) absence of rostral hinge ; (5) the

depressed form of the posterior portion of the beak and in the

small size of the nostrils.

It is to the skull of Phaetlion that the fossil approaches most
nearly. Thus the form oi ihe foramen magnum anA the occipital

surface, the structure and relations of the quadrate (as far as can

be determined), the form of the cranial region of the skull, the

inflation of the anterior portion of the roof immediately behind

the rostral hinge, are exactly similar in the two forms. Other

points of likeness are to be found in the presence of a temporalis

recess and the form of the interorbital septum.

The chief points of difference are :—(1) in Phaetlion the temporal

fossae are slightly larger
; (2) the skull-roof in front of orbits is

rather wider
; (3) the beak is relatively shorter and the nostrils

smaller. As to this latter point, however, it is worthy of note that,

as Pycraft has pointed out, in a young skull of PhaeiJion the narial

openings are very much larger than in the adult, and extend back

nearly to the rostral hinge as narrow clefts, so that the holorhinal

nares of the adult appear as nearly schizorbinal in the young.

I have further observed that in some cases, at least, in tlie adult,

traces of the cleft-like posterior portion of the openings remain
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as one or two minute foramina, marking puiutss where the closure
ol: the cleft is incomplete. Probably in the early ancestors of

Phaeihon the nares were achizorhinal, and in Prophaethon they still

approximate to that condition. It must be pointed out that in the
Steganopodes generally there seems to be a strong tendency to the
reduction in size of the external nares, and in Sula this has been
carried so far that the opening is reduced to a very small foramen

;

and it is remarkable that in Odontopteryx^, which was a con-
temporary oi Prophaethon, this condition seems to have been already
attained, so that in this respect this Eocene type is more specialized

than the recent Phaeihon.

So far as the evidence of the skull goes, it ma)'^ ho concluded
that Prophaethon approaches very nearly ro Phaethon, of which it is

probably an ancestral form, exhibiting in a few points more primi-
tive characters.

The dimensions of the skull and mandible are :

—

millim.

Total length from occ. condyle (tip of beak wanting) . . 112
Width at squamosal prominence (approx.) 40
Width at temporal fossie 26
Width at postorbital process 46
Width between orbits 17
Width at rostral hinge 16
Width of beak opposite anterior angle of antorbital

vacuity 16
Diameter oi foramen magnum 8
Length from occipital condyle to rostral hinge in straight

line 51

The Pelvis. (See Plate LI. and text-figure 2, p. 782.)

By the careful removal of the matrix a great part of the pelvis

is now exposed, but it is incomplete posteriorly and the right side

of the preacetabular portion is still concealed.

In the preacetabular region the ilia are united along the middle
line with the neural spines of the sacral vertebrae to form a broad
low iliac crest. Their lateral (gluteal) surfaces are very concave,

and they seem to have been widened out anteriorly as in the pelves

of Phalacrocorax and Ploius.

Just in front of the acetabulum the dorsal edges of the ilia

diverge one from another and the whole pelvis increases in width,

1 This bird is regarded by most authors as an undoubted Steganopod, but
in his original description Owen pointed out some points of resemblance with
the Anserine birds. I have lately cleared the matrix from the orbit, quadrate,
and pterygoids of the type specimen, and the new characters thus revealed
point rather strongly to Anserine affinities : for instance, the fcrni of the
pterygoids is extremely duck-like, and they articulate by broad subcircular
surfaces, situated at their anterior ends, with «orresponding facets near the
base of the rostrum ; many of the Steganopod-like characters, however, are of
considerable importance. I hope shortly to publish a note on Odoutapteryx
with figures of the quadrate and pterygoids.
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its widest point being at the antitrochauters (a.t.). The pelvic

escutcheon narrows somewhat towards its posterior end ; in its

middle line the neural spines of the sacral vertebrae form a slight

ridge, on either side of which there are some traces of interosseous

foramina, at least posteriorly, but these openings are not developed

to anything like the degree seen in Phalricrocora.v or Plotus. The
line of junction of the postacetabular portion of the ilium with

the synsacrum can be seen. Above the ischiadic foramen the ilia

are very narrow and con\ex from side to side.

Fig. 2.

cicet. !._
C.7U pizy.

Pelvis of Trophaeihmi shmbsolei
;
partly restored from the opposite side.

Natural size.

acd., acetabulum; a.t., antitrochanter ; i.f., ischiadic foramen; U., ilium;
is., ischium ; o.n., obturator uotch ; "pu., pubis ; s., sacrum.

Theischia (m.) consist anteriorly of a narrow bar convex externally;

posteriorly they become greatly expanded and fuse with the ilia,

closing a large ischiadic foramen (tig. 2, i.f.), the shape of which is

an irregular oval. The posterior angles of the ischia are broken
away, but they seem to have extended backward and downward as

in Sula.

Of the pubes (pu.) only the proximal portion of that of the left

side is preserved. The obturator notch (fig. 2, o.n.) lemained open
posteriorly, but there are indications of a blunt process on the,

ischium w hich at least partly closes it.

Beneath and in front of the acetabulum, on the right side, there
is a prominent knob of bone, which was at first mistaken for the
pectineal process, but which is actually merely a fragment of bone,
probably of the femur.

There are remains of two or three ribs (r.), two of which emerge
from beneath the ilia and probably articulated w ith the anterior
synsacral vertebrae.

The left femur (/.), lying in nearly its natuial positiou with regard
to the pelvis, is fairly well preserved except at its distal end.
Unfortunately only its outer surface is visible, so that it supplies



1S99.J TROM THE LOUDON CLAY OS SHEPPET. 783

no important information as to the affinities of the bird. It can,

however, be seen that the bone is relatively rather short and stout,

and that the outer surface of the trochanter is broad and flat and
projects forward considerably in advance of the shaft. The
proximal end of the tibia (t.) is also preserved, but is too imperfect
for description.

The cervical and dorsal vertebrae are represented by mere
fragments, and the only other bone of the skeleton at all well

preserved is the scapula (sc), the blade of which is nearly perfect.

It hes in approximately its natural position nearly parallel to the
vertebral column ; its tip just overlaps the front of the pelvis, and
its upper edge for a short distance conceals the lower border of
the mandible. The portion preserved is slender, but less so than
is the corresponding part of the scapula of Phaethon ; its distal

end is slightly expanded. Prom this bone as here preserved no
information of importaiice as to the affinities of the bird can be
derived.

Comparison of the pelvis of Prophaethon with those of other
Steganopodes shows that in its general form it resembles that of
Sula most nearly. The chief differences are that in the fossil th-i

interosseous foramina are less distinct, the upper surface of the
postacetabular region of the ilia more convex from side to side,

and the pelvic escutcheon narrows less towards the hinder end.
The pelves of Phalacrocorax and Plotus somewhat resemble the
fossil in the expansion of the anterior end of the preacetabular
ilia, but differ from it in the large size and number of the inter-

osseous foramina which commence opposite the acetabulum, in

the general form of the pelvic escutcheon, and in the presence of a
sharp ridge (most prominent in Phtus) near the inner border of
the postacetabular region of the ilium.

From the pelves of Fregnta and Phaethon the fossil differs greatly.

In both these genera the pelvis is very wide and siiallow, and the
ilia are widely separated throughout their length by the synsacral
vertebrae, the transverse processes of which are exposed, or at
least covered only with ossified fascia {e. r/., in part of the pre-
acetabular region oi Phaethon). In fact the fossil pelvis differs

much more from those of Phaethon and Firgata than from that of
any other of the Stegauopodes ; but since the skull shows con-
clusively that Prophaethon is by far most closely related to Phaethon
some explanation of this difference is necessary. If the pelves
and hind limbs of Freijata and Phaethon be examined, it will be
found that, in proportion to the size of the body, they are very
small and clearly in a degenerate condition. The explanation of
this seems to be that neither of these birds make use of their hind
limbs nearly so much as the other Steganopodes, for although no
member of the group employs its hind limbs to any great extent,

all except Phaethon and Fregata use them in swimming both on
and under the surface of the water. I have lately had an excellent
opportunity of observing the habits of both Frigate and Tropic
birds, and I believe that they subsist entirely on surface-fish and
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molluscs, or, in the case of the Frigate-bird, on what thej can take

from the G;innets and other birds. I never saw either really dive,

although they drop down to pick up food from the surface

of the sea, and on one occasion only I saw a Tropic-bird sitting

on the water. This being the case, it appears that the hind limbs

are scarcely used at all, and the reduction in size that has been

undergone by the pelvis and hind limb is no doubt correlated with

this disuse. In Frophaelhon both pelvis and hind limb seem to

have retained their normal relative size, and this bird was probably

a good swimmer and diver and resembled Sida and Phalacrocorax

both iu its habits and in its structure more nearly than does its

modern representative Phaethon, many of the peculiar characters

of which have been acquired since the Eocene. Nevertheless,

Phaethon presents many peculiarities which indicate that it is really

a somewhat primitive type, and probably the stock of which

Prophaethon and Phaethon are tiie middle and terminal members
branched off from the common stock of the Steganopodes at a

very early period, perhaps not later than about the beginning of

the Cretaceous. It is known that the group is a very ancient

one, tcr Marsh has described several species (Graculavus) which

occur in the Upper Chalk, and were regarded by him as almost

certainlv Stegauopodes which already show relationship with the

Cormorants.

The dimensions of the pelvis are :

—

millim.

Total length as preserved 88

"Width at antitrochanter 27
Width at middle of pelvic escutcheon 15

Length in front of antitrochanter 49

Length of ischiadic foramen 25

The dimensions of the femur are :

—

millim.

Length (approximate) 52
Antero-posterior width of outer surface of trochanter.. 11

Width of middle of shaft 5

Conclusions.

The conclusions arrived at from the examination of this

specimen may be summarized as follows :

—

(1) The structure and position of the quadrate and the form of

the pelvis indicate that the fossil is a Steganopodous bird.

(2) The form of the cranial region of the skull and of the

rostral hinge, as well as some other points, indicate that it

is most nearly related to Phaethon.

(3) The relatively large size of the pelvis and femur indicate

that the bird more nearly resembled the ordinary Stegano-

podous type than does Phaethon, in which the pelvis and
bind limb are in a greatly reduced condition.
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EXPLANATION OF PLATE LI.

Fig. 1. Clay-nodule with skull, pelvis, femur, and otlier bones of Prophaethon
skruhsolei (tjpe specimen). Natural size.

Fig. 2. Occipital surface of skull of Prophaethon shrubsolei. Natural size.

a.t., antitrochanter.

cb.p., cerebellar prominence.

/., femur.

ij).s., interorbital septum.

i.o.f., interorbital fenestra.

il., ilium.

is., ischium.

I.S., surface for lachrymal.
m.t., mammillary tuberosities.

11., external nares.

li.g., narial groove

oc.c, occipital condyle.

o.p., orbital process of quadrate.
p.o.p., postorbital process.

pp., paroccipital process.

pa., pubis.

q., quadrate.

r., ribs.

r.h., rostral hinge.

s., sacrum.
sc, scapula.

sq., squamosal.

t., tibio-tarsus.

t.f., temporal fossa.

2. Note on the Proboscis Monkey, Nasalis larvatus (VVurmb)

.

By Stanley S, Flower, F.Z.S.

[Received May 1,0, 1899.]

An attempt has recently been made to obtaio hving specimens of

the Proboscis Moukey, iVasa& larvatus (Wurmb), for the Egyptian
Government's Zoological Gardens at Ghizeh. Through the kind
intervention ofJonkheer P. J. F. M. Van der Does de Willebois, Agent
and Consul-General for the Netherlands in Cairo, five individuals
were procured in Borneo and despatched via Singapore for Egypt.
Only three reached the Suez Canal alive, and were landed at Port
Said in very poor condition, one dying within a few hours of beintr

landed. The two survivors were kindly looked after by Sanieh
F. Dixon Bey and sent by train to Cairo. They arrived at the
Ghizeh Zoological Gardens on the evening of April 4, 1899, an adult
female cold and apparently dead, and a young male looking ill and
listless. Everything possible was done for them; the female
revived for a time under the influence of a warm fire and a dose of
gin, but died next morning ; the mule, however, rallied, and after

some days got apparently quite well and active, but unfortunately
died suddenly on May 4, 1899, having been just one month in the
Gardens.

I send sketches of the profiles of these two animals (figs. 1 & 2,

p, 786), taken from life.

Habits. This young male Proboscis Monkey was of a very gentle
and affectionate disposition and not at all mischievous ; it reminded
us very much of a young Siamese Lutong {Semnointhenis germaini)
we once had in captivity, and also of yoimg Gibbons, in the wav it

held on to one with its hands and evidently liked to be caressed.

On the steamer it had been fed on bananas, so we continued givino-

it the same food when it would take them, but some days it refused
bananas and was given dates and bread, which it ate in small
quantities. When eating, the elongated nose moved up and down
with the action of the jaws, in a ridiculous-looking manner. Its most
curious habit was its fondness for water : when set at liberty in
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Fig. 1.

Head of 2<^a.vi(is larvatus, § ad.

Fig. 2.

Head of JS'asalis larvatus, cJ jr.
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the Grardens it would go straight to a pond, plunge boldly into the

water and commence swimming ; it swam slowly, but with facility

and determination,

Coloicr. Iris dark brown ; naked portion of face— 2 flesh-

coloured; c? flesh-coloured, except the space between the eyes

and the proboscis, which are purplish brown. Ears particoloured,

black aud flesh-coloured. Hands, feet, and ischial callosiiies

black,

Ilai?; 2 • Reddish brown, bright chestnut on the top of the head,

neck, and shoulders ; underneath of head, neck, and body pale

bu£E ; a conspicuous white patch on the lower part of the back,

forming a transverse diamond-shaped mark ; tail white, the extreme

tip being reddish buff.

Hah', (S (ji'.). Much brighter coloured than the adult 2 • The
upper parts are very bright yellowish chestnut, darkest on the

top of the head ; the lower parts are silvery buff ; an irregular grey

patch on the lower part of the back ; tail silvery white at the base,

gradually turning to brownish grey towards the tip.

Eyebrows, basal third red-brown, remainder black.

Hairs on the lips white.

Measurements.

? • d juv.

iu. mm. in. mm.
Length, head and body 22 559 19 482

tail (without end hair) 24^ 616 18 457

„ (with „ „ ) 25^ 648 18i 470

Fore limb 19^ 489 14J 368

Hind limb 21^ 540 16^ 419

Girth beneath arms 13 330 8 203

Ear H 32 li 32

Projecting portion of nose 1 25 §20
Hind foot 7i 184 6 152

3. On the Temperature of the Ratite Birds.

By Alexander Sutherland, M.A.

[Eeceived May 17, 1899.]

There is a large and fascinating chapter in the history of animal

development which remains to be written, and hes as yet

practically untouched. It is the story of the process by which

the cold-blooded animals grew to be warm-blooded : or, to speak

more definitely, it is the story of that adaption of the vaso-motor

nerves and their centre in the medulla whereby, from a simple

apparatus to regulate the flow of blood in the body to the parts

where it happened to be needed, the whole system took on the

more complicated function of regulating the temperature and
keeping it at a high level most favourable to the animal's activity.

Before the story of that pi'ocess can be written, many preliminary
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years of observation will be necessary, and much gathering of

facts such as, to a certain extent, Dr. Pembery has collected in the

paper contributed by him to Schaefer's ' Physiology.' These will

no doubt give an ultimate foundation for a satisfactory theory,

which is as yet impossible.

Among these preliminary facts there must be many observations

of the normal temperature of all species of animals, but more

particularly of those birds and mammals which form the link

between their own classes and the reptile class below them. Out
in Australia, and under favourable conditions, I made, during

two years, daily observations on the temperatures of monotremes

and marsupials, and was able to show, in a paper published last

year in ' jSature,' that those Oi-ders which are structurally lowest.and

therefore lowest in clnssilication, are also lowest in temperature of

all the mammals and form indubitably a chain of connecting-links

between the cold-blooded and the warm-blooded condition. It is

clear that up to a certain point increasing temperature has been

a concomitant, perhaps a factor of general progress. Not,

however, that the highest animal will aluays necessarily be the

highest in temperature. Because, after a certain limit has been

reached, progress is rather shown in perfecting the apparatus that

secures a uniformity of temperature. For to all animals there is

a limit beyond which it is fatal to go. A frog will begin to

collapse at 32° C. (90° P.). A man is normal at 37°, but begins to

collapse at 41°, and is beyond the hope of recovery if his tem-

perature reaches 42° (107°"6 P.). Birds in general are normal about

42°, but perish at 45° (113° P.).

The process of development, therefore, is to carry an animal up

to that temperature at which its metabolism will produce the most

healthful activity, and, after that, to make the animal secure

against dangerous variations from that standard. This process

finds its perfection in man, who can sit with little inconvenience

for an hour or two in an oven, where the heat would be such as

to kill a rabbit in ten minutes.

Up to a certain point, however, the temperature of animals is

closely concomitant with their rank in the zoological classification.

The monotremes are the coldest-blooded of all mammals and the

least able to maintain a uniform temperature, the lower genus,

Onuthorhynclms, being also the less gifted in these resjjects. The
other genus, EcJiidna, leads us a step higher and forms a link

towards the lowest marsupials, among which family after tamily

carries us steadily up to the characteristic mammalian temperature.

Having in a general way ascertained that this is the case with

mammals, I was very anxious to do the same with birds, but

have never had a chance until the Society's Gardens placed it

in my way. Although the Apteryx, which structurally is the

lowest of birds, is a native of New Zealand, 1 have never seen one

in Australia on which to make observations. But on visiting

London I received from Mr. Sclater and Mr. Bartlett courteous

permission and a generous co-operation in taking the temperatures
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of the three specimens now in the Gardens, and I wish to place

on record in the ' Proceedings ' of the Society that the Apteryx

is the lowest in temperature of all birds, so far as yet has been

recorded.

The following were the rectal readings :

—

Mantell's Apteryx, male, 37°-4.

„ „ young male, 38°"2.

Haast's Apteryx, male, 38°"1.

The average is 37=-9 C. (100°-2 F.).

Next to the Apteryx in rank comes the Order Casuarii, com-
prising the Emus and the Cassowaries. Of the former I secured

the temperature some years ago in Melbourne, through the

kind assistance of my friend Mr. Eroest Le Souef. The two
specimens on which observations were made stood at almost the

same level, 39° C. (102°-2 F.). I was very anxious to see how the

temperature of the Cassowaries compared with this. The Hon.
Walter Eothschild very readily and coi'dially granted me permis-

sion to make observations on three specimens which belong to

him in the Society's Gardens. The largest (Casuarius intensus),

a species, I believe, newly named by Mr. Eothschild, showed a

temperature of 38"-8 C. The bird of medium size (C. heccarii)was

at 39°*2 C. ; and the smallest, the specific name of which, on
account of its immaturitv, had not been determined, indicated 39°.

The average of the three was 39° C. (102°-2 E.), which is identical

with that of the Emu.
Eor the Order which stands next (Struthiones), observations are

as yet wanting, except two on the Ostrich, which are inconsistent

and, as I think, not to be relied on.

But I have been more interested in going a step higher, out of

the sub-class of the Ratitae into the great sub-class of birds in

general, called by Huxley the Carinatae. The lowest order of the

Carinatse consists of the Crypturi, for which there existed no
temperature records. By the courtesy of Mr. Bartlett, I was able

to make observations on those in the Gardens and found a very

decided step in advance.

Eufous Tinamou. 40°- 8 C.

Spotted Tinamou. 39°-2 C.

„ „ Another specimen. 41°"8 C.

„ „ Third specimen. 41°'l C.

These give an average of 40°'6 C. (105° E.), which brings them
up to the lower limit of the range of temperatures usual for

Anseres, Grallae, and Gallinse. Eor instance, in the case of fowls,

I found that, over a long series of observation, their temperature,

when they were lifted quietly off their perches by night, was on
the average just at that level, 40°"6 C, but when lifted by day from
the nests whereon they sat brooding their temperature averaged
41°-7 C. (107° E.).

There is another decided advance when we cross over among
Peoc. Zooi. Soc—1899, No. LI. 51
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the great orders of small and excessively active birds. The

Passeriformes and Fringilliformes, with their allied orders, have an

average temperature ranging from 42° to 44°.

Setting forth these results in a descending series, we find

that :

—

CI) The higher birds range about 43° C. (109°-4 F.).

(2) The middle birds range about 41° C. (105°-8 F.).

(3) The lowest birds range about 39° C. (102°-2 ¥.).

But these observations in the Society's Gardens show that

Apteryx, the lowest order of all, is still lower in temperature, being

only about 38° (100° ¥.).

The temperatures of the birds were all taken under uniform con-

ditions, while the temperature of the air was between 55° and 63° F.

And the result seems to bear out the contention, otherwise very

probable, that the higher the bird in the zoological scale the higher

in general is the temperature of its blood.

4. On the American Spade-foot [ScapMopus solitarius

Holbrook). By G. A. Boulenger, F.R.S.

[Eeceived May 25, 1899.]

(Plate LII.)

Eemarks recently made by Dr. T. Gill ^ on the position of

Scaphiojnts in the family Pelohatida; have induced me to mal\e

a detailed examination of the typical species of this genus, the

osteological characters ot" which have not been fully described

before. I was all the better prepared for this task, having had an
opportunity of keeping and observing some living specimens, for

which I am indebted to my friend Mr. A. Pam. These have

enabled me to exhibit some hgui"es of the animal carefully drawn
and painted from life by Mr. P. Smit (see Plate LIL .), the figures

previously given by Holbrook and by Dumei-il and Bibron being

very unsatisfactory and taken from spirit-specimens. I had at my
command a good supply of the latter, as well as two prepared

skeletons ; but of the eggs and larvae nothing was at hand, nor did

literature afford any information on this head. I had applied last

summer to Messrs. Brimley, in North Carolina, where the Spade-

foot is abundant, who kindly informed me that the eggs are laid

early in spring, in strings resembling those of toads, but thicker

and with the vitelline spheres more irregularly disposed—in fact, as

I Infer, not unlike those of Pelohates. They added that the season

was then too far advanced for tadpoles to be procured, as their

development is comparatively rapid, and the pools in which they

are reared dry up by the end of spring. I have therefore to

postpone a description of the tadpole, which I hope, however, to

supply ere long.

' Science, (2) viii. 1898, p. 935.
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Mr. C. S. Brimley writes from Eayleigh, N. Carolina, to the

'American NatuMlist' (1896, p. 501) :—" Last May I collected

fifty breeding in a pool only a few yards frpm my house. In
every case the grasp of the male was inguinal. The cry was not

much louder than that of the common toad (Bufo americanus).''

The habits, so far as I have been able to observe them, are very

similar to those of Pelobates. They burrow in the soil in exactly

the same manner and come out only at night to feed. All my
efforts to induce them to produce, when irritated, the loud cries

so striking in Pelobates have failed. On the contrary, when teased,

they assume a very humble appearance, bending down the head at

an angle to the vertebral column and shutting the eyes in a manner
which is well represented on the accompanying plate.

External Characters.

Vomerine teeth in two small, transverse or oblique groups on a

level with the posterior border of the choanse.

Tongue large, thick, circular, entire or feebly nicked and free

behind.

Head large, convex, broader than long, with somewhat swollen

occiput ; crown and occiput rugose, the skin adhering to the

bones ; snout rounded, projecting slightly beyond the mouth ;

canthus rostralis rounded, lores very oblique ; nostrils nearer the

tip of the snout than the eyes, the distance between them half the

width of the iuterorbital space, which exceeds the width of

the upper eyelid ; eye large, prominent, lateral ; tympanum
distinct, circular or vertically oval, two-thirds to three-fourths the

diameter of the eye.

Pingers short, obtuse, third longest, first a little longer than

second, fourth shortest ; no subarticular tubercles ; three round
flat carpal tubercles forming a triangle, inner largest, at base of

first finger, the two outer at the bases of the third and fourth

fingers respectively.

Hind limbs robust and short, with swollen calves ; the tibio-

tarsal articulation reaches the shoulder or the tympanum ; tibia

shorter than the femur, the heels being widely separated from
each other when the legs are folded at right angles to the rhachis.

Foot longer than the tibia ; toes short, obtuse, three-fourths or

entirely webbed ; no subarticular tubercles ; a very large, com-
pressed, sharp-edged inner metatarsal tubercle, longer than and in

the axis of the inner toe.

Skin finely granulate or with small flat warts ; black horny
granules on the crown and occiput and on the warts of the body
and limbs ; a short, roundish or subtriangular, moderately pro-

minent parotoid gland above the tympanum ; lower parts smooth
or feebly granulate ; a roundish flat gland usually present on each

side of the breast.

Brown or dark olive above, uniform or with more or less distinct

darker marblings and often with a lyre-shaped pale brown or

sulphur-yellow, dark-edged band on the back, the branches widest
51*
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apart on the sacral region; tympanum usually yellow. Some
specimens, from Florida, whitish, handsomely marbled with dark

brown (*S. albns Garjn.). Lower parts white, carneous under the

thighs; metatarsal tubercle and tips of inner toes black.

Iris brassy yellow or golden, veined with black, or with a black

transverse bar forming a cross with the vertical pupil.

Male with an internal vocal sac, opening into the mouth by

a slit on each side of the tongue. Inner side of the two or three

inner fingers, during the breeding-season, with bands of Wack
asperities.

MEASimEMENTS (in millimetres). ^j

.

?

.

From snout to vent 67 73
Length of head 20 22
Width of head 28 29
Diameter of eye 8 8

Interorbital width 7 9

From eye to nostril 5*5 6

„ „ „ end of snout 10 12
Fore Umb 33 36
Hind limb 72 78
Tibia 20 22
Metatarsal tubercle 5 6

Inner toe (from tubercle) 4 5

Skeleton.

Skull strongly ossified, studded with granular asperities above

and at the sides. Nasals large, in contact along their entire

length, and joining the fronto-parietals, the ethmoid being

entirely hidden above : fronto-parietals broad, expanded into

obtusely angular wings at the posterior borders of the orbits ;

squamosals with the zygomatic process enlarged, plate-like, and
suturally united with an ascending process of the maxillary.

Ethmoid produced forwards, confluent with the ossified nasal

capsule, nearly reaching the prsemaxillaries ; vomers moderately

large, narrowly separated from each other ; palatines strong

;

parasphenoid X-shaped, not reaching to between the palatines
;

pterygoids extending forwards to the palatines, their inner branch
joining the parasphenoid. A well-developed columella auris.

Teeth with very obtuse, rounded crowns.

Mandible with the mento-meckelian distinct on the inner side

only.

Hyoid apparatus not unlike that of Pelobates, with detached

cornua and a fenestra on each side, but the anterior processes are

not turned inwards, or, rather, they may be regarded as absent,

the antei'ior fenestrated portion of the hyoid representing the

anterior portion of the ceratohyal cornu fused with the lateral

wing '. The postero-lateral process is elongate and the ossified

thyrohyals are in contact at the base.

1 See Eidewood, P. Z. S. 1897, p. 577.
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Vertebral column twice as long as the skull. VertebrjB pro-

ccelous ; neural arches covering each other, with a low crest and a

short posterior process ; the three anterior diapophyses long, the

first directed forwards, the second horizontal, the third directed

backwards ; the following diapophyses short, the sixth and seventh

slightly oblique, directed forwards. Sacral vertebra with strongly

dilated diapophyses, which are subtriangular and a little broader

than long. tJrostjle as long as the seven anterior vertebrae and
fused with the sacral.

Coracoids and prsecoracoids strongly curved, connected by an
arched cartilage ; praecoracoid not entering glenoid cavity ; no
omosternum ; sternum a large cartilaginous plate. Supra-
scapular nearly entirely ossified. Humerus ouce and a half as Mng
as radius-ulna. Seven bones in carpus, three in contact with
radius-ulna ; two bones to the pollex.

Pelvis three-fourths the length of the vertebral column. Pubis
cartilaginous. Pemur feebly curved, longer than tibia, which is

twice as long as astragalus and calcaneum. Three small bones in

second row of tarsus, and a very large prsehallux formed of two
bones. Distal phalanges obtuse.

millim.

Length of skull 20
Breadth „ 26
Vertebral column 41
Humerus 18
E.adius-ulna 12
Manus 14
Pelvis 30
Femur 24
Tibia 20
Tarsus 10
Pes 22

The result of this examination of the osteological characters is

that, as pointed out by Gill, Cope was quite mistaken in placing

Scaphiojjus together with Pelobates in a group opposed to that

containing Pelodytes. In spite of a certain resemblance due to

convergence through similarity in their mode of life, Scaphiopus

shows no very near affinity to Pelobates, and the relation of the

latter to Pelodytes is unquestionably much closer. On the other

hand, the propriety of uniting the three genera in one natural

group {Pelohatidce) is fully confirmexl, as are, in fact, most of

the groupings into higher groups proposed by the illustrious

American naturalist in dealing with the classification of the

Tailless Batrachians in 1865.

EXPLAJSTATION OF PLATE LII.

Scaphiopus solita/rius, drawn from life in three attitudes.
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5. On a West-Africau Kob Antelope.

By R. Lydekker.

[Received June 1, 1899.]

(Plate LIII.)

Among a series of specimens from Sierra Leone recentlj' offered

for purchase to the Natural History Museum are the skull and skin

of a small female Kob (Plate LIII.) which do not agree with those

of any species of the genus C'ohus hitherto described. The entire

specimen was obtained, together with examples of C. fo6, between the

Great and Little Scarcies Rivers, in the Sierra Leone Hinterland.

The skull, which is slightly larger than that of the female Kob
described as Cobus senganus, indicates an adult animal. And
since it presents all the characters of the skull of the above-named

genus, while the skin is likewise similar in general characters to

the pelage of other Kobs, the serial position of the animal may be

taken for granted.

In size this Kob was approximately the same as the Senga Kob,

or Buffon's Kob ; and it evidently belongs to the same subsection

of the genus. Prom the Puku and Senga Kob (or Puku) it is

distiugaished by the black on the front surface of the fore legs and

the lower portion of the liiud pair ;. the hair also is shorter.

The markings and plan of coloration are very similar to those of

C. coh, but, instead of being uniformly foxy, the general colour of

the middle of the back is dark chocolate-brown, gradually turning

into tawny on the flanks, and thence into the dirty white of the

abdomen. The leg-markings are similar to those of 0. cob, the

white rings on each fetlock being very distinct. There is also a

similar white ring round the eyes. The hair on the withers and

lower part of the neck is reversed.

So far as 1 can see, the skin indicates an animal closely allied to

C. cob, but distinguislaed markedly by its colour. As the skin is

not mounted, it is impossible to ascertain whether any differences

in addition to coloration distinguish the two. But since I am not

aware of the pi'evalenee of melanism as an individual character of

foxy antelopes, it appears highly probable that the skin and skull

under consideration indicate an undescribed form. Whether the

difference be of specific or subspecific value, it is hard to say ; but,

assuming its right to distinction, the form i-epresented by the

aforesaid skull and skin may be named Oobus ni(jricans.

I may add that among the same collection are also specimens of

C. cob, a species of which the Museum has hitherto had no adult

examples.

I may likewise take this opportunity of mentioning that Mr. it.

T. Coryndon has lately presented to the Museum male and female

skins of a Kob from Barotse-land \\ hich I identify with G. senc/anus,

described on the evidence of a female skull and skin obtained on
the upper Loangwe river, westward of the northern end of Lake
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Nyasa. The female has been mounted, and agrees generally with
the description of the type. Thus, contrasted with a typical

female Puku, it is of smaller size, with the crown of the head
blackish, more black on the eai's, and the general colour of a deeper
red. There are, hovvevex-, whitish rings on the fetlocks, which are

stated to be absent in the type. The male apparently differs from
the typical Puku chiefly in its smaller dimensions, the head and
ears not showing an increase of black.

As Barotse-land is not very far from the upper Loangwe valley,

there is no I'eason why the same form of Antelope should not
inhabit both localities ; and I cannot regard the above-mentioned
difference in respect to the light rings on the fetlocks as of more
than individual or local importance. In all characters the animal
is essentj^Uy a Puku, of which I regard it merely as a subspecies,

and accordingly prefer to call it the Senga Puku, G. varcloni

senganus, instead of C. senganus.

6. On the Leopard of the Caucasus. By R. Lydekker.

[ReceiTedJuneS, 1899.]

(Plate LIV.)

In his recently published work entitled ' Hunting Trips in the

Caucasus,' Prince Demidoff states that the Snow-Leopard (Fells

uncia) occurs in the Caucasus ; and he figures (p. 85) an animal

which is undoubtedly that species. I am informed, however, that

the specimen from which that figure was taken is not of Caucasian

origin. And as I find that Dr. Satunin' especially denies the

occurrence of the Snow-Leopard in the Caucasus, I have endeavoured

to make out what auimal had been mistaken for it.

Dr. Satunin records the occurrence of the ordinary Leopard in the

range, but without stating whether Caucasian examples differ from
ordinary Indian Leopards on the one hand or i'rom African Leopards
on the other. But since the so-called Felis tulliana of Valenciennes

occurs in Asia Minor - and also in Persia ^, and bearing in mind
the approximation to the Ounce exhibited by that variety of the

Leopard, nothing would seem more likely than it should also be

found in the Caucasus.

In confirmation of this view, I have recently received through

the good offices of Messrs. Rowland Ward, Ltd., a Leopard-skin

from the Caucasus belonging to Prince Demidoff.

Compared with an ordinary Indian Leopard this skin (Plate LIV.)
is at once distinguishable by the irregular formation and small size

of the rosettes, in which the centres are not appreciably darker

1 Zool. Jahrb., Syst. ix. p. 290 (1896).
=» See Danford and Alston, P. Z. S. 1880, p. 51.
' See Blanford, ' Fauna of British India,' Mamm. p. 69 (1888) ; the so-called

Ounce skins referred to by the same author in his ' Eastern Persia,' 7ol. ii.

p. 35 (1875), also doubtless belong to the form described as F. f,uUianr/,.
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than the general ground-colour. Moreover, from the head to the

shoulders the spots are solid, like those of the Hunting-Leopard.

In their large size, oblong or circular form, and wide separation

from one another, they are quite unlike the s]iots on the same part

of the body of the African Leopard, which are also solid.

The fur, which is relatively long all over the body, becomes still

more markedly so on the under-parts, where it is pui-e white, with

solid elongated black spots of very large size, but widely separated

from one another. Li this respect the skin is nearer to the Lidian

than to the African Leopard, in which the fur of the under-parts

is yellowish, with the spots so large as to exhibit onlj^ a network

of light ground. The resemblance of the under-parts of the

present specimen to the corresponding regiou of the Snow-Leopard
is remarkably striking ; and a similar resemblance is exhibited by

the very loug and bushy tail, especially the terminal third, which

is black and white only.

That the present specimen is, however, only a well-marked local

variety of the Leopard I am quite convinced ; and if I am right in

identifying it with the so-called Felis talUana, the latter animal

must also be looked upon as a race of the same species, under the

title of F. 2Mrdus tidliana. This will accordingly be the Jv orth-

eastern representative of the species ; and it will be interesting to

find where it passes into the ordinary Indian form, to which it is

clearly nearer than it is to the African. It is stated by Mr. Blan-

ford to range into Baluchistan and the confines of Sind.

I may add that I am fully convinced of the advisability of

separating the Indian from the African race of the Leopard ; but

there comes the puzzling question as to which is entitled to bear

the name of typicus.

7. On the supposed former Existence of a Sirenian i;

St. Helena. By R. Lydekker.

[Keceived June 12, 1899.]

In no zoological nor distributional work ^ with which I am ac-

quainted can I find any reference to the alleged occurrence of a

Manati in St. Helena. Nevertheless, there are records to the

effect that an animal going by that name formerly inhabited that

island. For example, Mr. J. C. Melliss, in his work on St. Helena',

definitely states that a Manati once occurred there, and goes so far

as to express his opinion that it was specifically identical either

with Trichechus umericamis or T. senigalensis. I am also informed

by my friend Mr. R. A. Sterndale, now Governor of the island,

that Manatis were formerly of such frequent occurrence that there

was a regular government duty on each one killed.

' Both Mr. Wallace in ' Island Life ' and Messrs. Sclater in the ' Geography
of Mammals' are silent on this subject.

* ' St. Helena : a Physical, Historical, and Topographical Description ol tiie

Island.' London, 1875, pp. 86 & 87.
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In answer to my enquiries, Mr. tSterudale wrote to me as

follows on the subject ^ :
—" The last appearance recorded of the

Manati in St. Helena was in 1810, when one came ashore at Stone
Top Yalley beach, and was shot by a Mr. Burnham. It measured
seven feet, and ten gallons of oil were obtained from it. Another
was seen the same year in Manati Bay.

" In the old records I find, March 20, 1690, it thus entered

—

' Tuesday, Goodwin and Coales brought up for killing a Sea-Cow,
and not paying the Company's Royalty. They desire pardon,

and say the Sea-Cow was very small ; the oyle would not amount
to above four or five gallons.'

" Again, on the 11th September, 1739, 'A Sea-Cow killed upon
Old Woman's Valley beach, as it was lying asleep, by Warrall and
Greentree.'

"

This evidence, I take it, may be regarded as amply sufficient to

prove the former occurrences of a marine mammal at St. Helena.

And from the name " Manati Bay " given to a spot on the S."W.

coast, it further seems evident that the animal in question was
far from uncommon ; although, on the other hand, it never seems
to have been abundant. In addition to this, the name of the bay,

and the application of the title Manati or Sea-Cow to the animal

itself, seem to be evidence in favour of the Sirenian nature of the

latter ; for, so far as I am aware, such names are not misapplied

in popular language to Seals. And there are no Seals known from
the island. Moreover, if the creatures in question had been Seals

they would almost certainly have been numerous, while they would
not have been exterminated so easily. Against the Sirenian

nature of the animal may, however, be urged the mention of the

killing of a specimen asleep on the beach, since it is generally

stated that there is no decisive evidence that Sirenians ever volun-

tarily come ashore ". Too much importance must not, however, be

attached to this, seeing that it is, in the first place, mainly negative

evidence, while, in the second place, it might not be applicable in

the case of an extinct species, with which we may have to do in this

instance. It decisively shows that the animal was not a Cetacean.

With regard to the idea of the St. Helena animal being identical

with either the African or the American Manati, it appears to me
that this is impossible. In the first place, although it is conceiv-

able that an individual might once and again be carried from either

shore to the island, it is quite out of the question that this could

have been a case of common occurrence. And, accordingly, if the

creature were a Sirenian at all, it must have been a denizen of the

coast of the island. But such a coast, without a single river-mouth

or estuary, would have been quite unsuited to the habits of Manatis,

as we now know them. A Dugong might perhaps live there ; but

then there is no evidence of the existence of those animals in the

Atlantic.

If, then, the St. Helena animal were a Sirenian at all (on which

1 The same extracts iu a rather briefer form are given by Melliss.
^ See Flower and Lydekker : ' Study of Mammals,' p. 214.
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point I do not wish at present to express a definite opinion), the

probabihty is that it was at least an extinct species, if not a genus.
Could the existence of a St. Helena Sirenian be definitely

determined, it would be of much interest in regard to the history

and distribution of the group. Mr. Sterndale, who is convinced

that the creature was a " Manati," has promised to make a thorough
search in the island for any remains that may have escaped de-
struction ; but I fear that any successful results are in the highest

degree improbable. The best chance would be to thoroughly
examine the shore at Manati Bay, especially if there are any raised

beaches.

8. On the Brain of Hydrochoerus. By Frank E. Beddard,

M.A., F.R.S., Prosector and Vice-Secretary of the

Society.
[Eeceived June 6, 1899.]

In a communication made to this Society some years since
^

I dealt with the cerebral convolutions of a considerable number of

genera of Bodents. Among the more important types which I

was unable to study on that occasion was the genus Hydrochcerus.

I was able, however, to refer to a published description of this

genus accompanied by illustrations by M. Camille Dareste. Inas-

much as Hydrochcerus has the largest and best convoluted brain of

any Rodent ", and as I have been able to study three excellently

preserved brains extracted from specimens which have died in the

Gardens, I think it worth while to add what I find myself in a

position to do to Dareste's relation and interpretation of fact.

That author had two brains at his disposal, but has only figured

the dorsal aspect of one. His paper also contains figui-es of a
lateral and a ventral view.

General Eccternal Features of the Brain of Hydrochcerus.

M. Dareste has represented fairly accurately the external features

of the brain, save for one particular : I find that in mj well pre-

served brains tliere is no such hiatus as he figures between the

cerebral hemispheres and the cerebellum. The somewhat pointed

anterior end of the cerebellum fits in fairly closely between the

divergent extremities of the cerebral hemispheres. Moreover the

general outline of the hemispheres is by no means so triangular as

he has represented it to be. It is indeed almost a hexagon, of a

much more graceful figure.

As to the under surface : one of my specimens, which was in an
exceptionally perfect state of preservation, enables me to add to

Dareste's description and, I believe, improve upon his figure.

^ " Oa the Convolutions of the Cerebral Hemispheres in certain Kodents,"

P. Z. S. 1892, p. 596.
- " Note sur le Oerveau des Rongeurs, &c.," Ann. Sci. Nat. (4) iii. p. 355.
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The rhinal fissure separating the hemispheres from the uuderlyiug

pallium is very strongly marked. It does not quite reach the

anterior end of the brain, so that here the pallium seems to bend

down and become perfectly continuous with the underlying lobe.

Fig. 1.

Brain of Hydrochoerus, dorsal view. Nat. size.

a, internal longitudinal fissure ; b, middle ditto ; c, external ditto ; d, crucial

fissure (?) ; s, Sylvian fissure.

Dareste draws attention to two structures on the ventral side of

the hippocanipal lobe which are thus described :
—" En dedans de

cette circouvolution est un sillon qui delimite le petit appareil des

corps strics et des couches optiques qui est ici tres developpe."

I find these structures to be shown with great clearness in the

brain now before me (fig. 2, a). They are, however, rather longer

in form than thej'^ are figured by the authority from whom I have

just quoted. Nor have they, as erroneous!}' represented in the

figure of Dareste, anything whatever to do with the origin of the

optic nerves. The latter can be plainly seen to dip down over the

outer side of the crura cerebri. On the other hand, one of the

principal roots of the olfactory nerve does arise from this delimited

area of brain -tissue, a fact which is not figured or referred to by
Dareste. This point should be perfectly clear from the drawing
exhibited (fig. 2).
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Behind the optic chiasma is a large somewhat heart-shaped

elevation (c, d). It is divided anteriorly by a median furrow which
is well-marked and deep ; behind it shows indications of division

into two. This elevation appears to me to be the tuber cinereum
and the corpora albicantia partly fused, but whose independence
is still to be recognized on a careful examination.

Kg. 2.

Brain of Hydrochmrtis, ventral view. Nat. size.

s, pallium ; h, olfactory nerve ; a, origin of same ; c, tuber cinereum
;

d, corpora albicantia ; p, pituitary body.

Other features to be noted on the ventral surface of the brain

will be seen by an inspection of the accompanying drawing.

Fissures of the Hemispheres.

I shall take as an assumed normal the best preserved of mj'

three brains, indicating the divergences in arrangement which the

others show.
The most salient fissure is that lettered a (fig. 1). It runs

almost from end to end of the brain ; at about the middle of its

course it is bulged out on either side, and on the left side it is just

interrupted by a bridging convolution, and is thus divided into two
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parts, an anterior shorter, and a posterior longer region. It

is the fissure lettered a of my former paper—the most prevailing

fissure o£ the Rodent brain.

In a second brain (fig. 2, p. 800) the fissure in question is also

broken on the left side by a bridging convolution, in this case on the

right side also, as is the case with the brain figured by Dareste. It

will be noticed that this furrow posteriorly approaches the median

furrow of the brain, that dividing the hemispheres, and is very

nearly lost to sight over its edge.

In the third brain (fig. 3) the furrow a is again broken on the

left side, but complete upon the right. Furthermore the furrow

(fig. 3) completely disappears from view posteriorly, and this region

of the gyrus, which is bounded externally by the furrow in question,

is very distinctly depressed below the general surface of the brain.

Kg. 3.

Cerebral hemispheres of Hydrochxrus, dorsal view. Nat. size.

The conditions that have just been described seem to give a clue to

thenatureof this sulcus and gyrus. The lobus hippocampi narrowing
as it passes backward turns up the back of the brain and becomes
continuous with this gyrus, which I therefore consider to be the

hippocampal gyrus appearing upon the dorsal surface of the brain.

In this feature the brain of the Capybara resembles that of certain

Carnivora ^ and of certain Ungulata ^.

The fissure which I letter b is, as in other Eodents, short ; it is,

however, quite deep and well-marked. It runs obliquely inwards
in all three brains.

» Helictis (Garrod, P. Z. S. 1879, p. 307) ; Gulo (Beddard, P. Z. S. 1895,

p. 143), &c. &c.
* Mosehus (Flower, P. Z. S. 1875, p. 174) ; Dicotylea (lurner, Journ. \rxa,r,

1891, p. 134), &c. &c.
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The third fissure c, which runs parallel or approximately so to the

last, is also a perfectly constant fissure in the Capybara's brain.

The temporal lobe has further other slight fissures which are so

irregular that I think it hardly worth the trouble of describing

them.
Fig. 4.

Brain of Hydrochoeriis, inner Tiew of hemispheres.

. Now we come to the fissure d of my former paper on the Eodent's

brain. In one of the three brains at my disposal it passes outward
and forward from the fissure a on both sides, or rather from the

margin of the knee-shaped bridging convolution, already referred

to. If this region of the brain be compared with my figure of that

of Gvlo, a striking likeness will be apparent, suggesting that the

fissure d is the crucial sulcus of the Caruivora. In the two other

brains the fissure was not so clearlj' marked.
Sylvian fissure.—Dareste has remarked that this fissure appears

to be absent in the Capybara. It is certainly not at all plain in

any of the three brains which I have examined myself. But
nevertheless I do not think that it can be said to be totally un-

rig. 5.

Brain of Hydrocharus, inner view. Nat. size.

A , calcarine (?) fissure ; B, C, parieto-occipital ; E, calloso-marginal.

represented. On viewing all these brains from the dorsal aspect,

a prominent and obliquely (or, in one case, transversely) running

fissure is to be seen A\hich separates off the wider posterior region

of the hemispheres from the anterior narrower portion (fig. 1, s).

It coincides, in fact, in position and direction with what seems to be

undoubtedly the Sylvian fissure in Lagostomus (P. Z. S. 1892, p. 599,
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fig. 2, A & B), but it does not reach the margin of the pallium.

It is, however, always very near to reaching this margin ; and on

one side of one brain it appeared actually to do so through

becoming confluent with another fissure of short length.

On the mesial surface of the brain a single fissure (fig. 5, E) is

very plain anteriorly, which curves round the anterior end of the

corpus callosum. This is the limbic fissure of Broca, splenial of

other authors, and, I presume, calloso-marginal of still others. A
very interesting little fissure .was observable in the best preserved

of the two brains which I bisected longitudinally. This is shown
in fig. 5. At the end of the hemisphere is a short vertical fissure

(A, B, C) and a shorter one still behind this, and a more faintly

marked one in front. It is of course an obvious suggestion that

they are the parieto-occipital and calcarine respectively.

9. Notes upon two Earthwornas, Perich<Bta biserialis and

Trichoch(Bta hesperidum. By Frank E. Beddard,

M.A., F.R.S., and Sophie M. Fedabb.

[Keceived June 6, 1899.]

The first of these species (PericJiceta biserialis) was originally

instituted more than twenty years ago by M. Perrier\ whose
description, however, was only in the nature of a " preliminary

communication." The two matters to which he referred, viz. the

disposition of the genital papillse and the enlarged setae on either

side of the ventral median line, were sufficient at that time to

fully differentiate the species.

Subsequently one of us received and described ^ some specimens
of an earthworm belonging to this same genus also from the Philip-

pine Islands ; they were referred to the same species, though the

entire absence of spermathecse was noted. Upon this latter point

Perrier made no observations. It was therefore concluded that

it would be better to regard the worms described as being of a

different species. In the ' Monograph of the Oligochaeta

'

therefore they were described under the name of PericJiceta acystis.

Since then Michaelsen ^ has re-described PericTut'ta hiserialis very

fully, and more recently still Dr. Horst *.

Dr. Horst, whose observations where published after ours were
made, examined eight mature worms from Paramaribo in Dutch
Surinam :

" of these two have four pairs of copulatory papillae on

> " Sur les Vers de terre des Philippines et de la Oochinchine," Comptes
Eendus. 1875, p. 1043.

2 P. E. Beddard, "Observations upon an American Species of Perichceta, &e.
"

P. Z. S. 1890, p. 63.
' " Die Terrieolen des madagassischen Inselgebiets," Abb. Senck. nat. Gas.

xxxi. (1897) p. 226.
* " On the Variability of Characters in Perichaetidse," Notes Leyd. Mas. xx,

p. 201.
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segments xix.-xxii. ; three of them show only three pairs on segments
xix.-xxi. ; one specimen has three papillae on segments xix.-xxi. on
the right side, and on segments xx.-xxii. on the left, while on both

remaining forms one bas onl}' three papilliB at the right, the other

one at the left side of tbe body on segments xix.-xxi."

The spermathecse also are varied. Only one individual had a pair

in each of segments vi. and vii. Four others bad no spermathecae

at all. In the three others they were asymmetrical and as many as

3 and 5 on one side of the segment.

.

As our series of variations is more extensive tlian those recorded

by Dr. Horst, we think that it will be worth while to record them.

It is conceivably a noteworthy point that our specimens come from
the New World, but we do not wish to lay more stress upon this

fact than it will bear.

The present commimication deals with 18 mature examples of an
earthworm from British Guiana, which were received through the

kindness of Mr. Cecil Lilley, and \^hieh show conclusively that

there is no need for the retention of the species P. acysti's. It

seems to be undoubtedly identical ^\-ith P. hiscrialis.

The worms were so much softened bj' the spirit in which they

were preserved that it seems to be of no great use to give an
attempt at accurate measurement of length. To mention that one
specimen actually measured 475 mm. would be to give quite an
erroneous idea of its size when in a moderate degree of contraction.

It may be taken that these individuals were of about the same
dimensions .is the examples examined by Michaelsen.

The number of segments in a fair-sized specimen was 190.

The dorsal pores, as in 3Iichaelsen's specimens, commenced
between segments xii./xiii.

The setae of this species, as already mentioned, are remarkable
for the fact that the two on the ventral median line on either side

of the nerve-cord are considerably larger than the others. Fiu-ther-

more, the setse of the anterior segments are all or most of them
larger than those on the posterior segments, and in segments v.-viii.

the four most ventral setae are larger than tlie others and increase

progressively up to the 7th. The setae appear to be, for the

most part, absent upon the clitellum ; but in one specimen, at any
rate, there was a single seta on each side of the middle ventral

line of the sixteenth segment. The quesfion of setae upon the

clitellar segments of Pericli(Bta is one which requires a renewed
consideration. It has been common to use the presence or absence
of setae as of specific value, but it seems to be possible, from the

variations which have been recorded in some species, that setae are

really not finally present upon tbe chtella of many species where
they exist for a short period after the formation of the clitellum.

As development proceeds they drop out.

In a selected series of segments the numbers of the setae are as

follows—ii. 42, v. 60, x. 76, xii. 64, xvii. 55, xix. 60, xxiv. 60.

A few may of course have been omitted owang to their having
fallen out and their apertures not noticed.
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The clitellum itself seems not to occupy quite fully the first and
the Jast of its three segments.

The second characteristic feature of thifi species is the arrange-

ment and the numbers of the genital papillae. These papillae are

paired and follow the 28th segment. The greatest number of

pairs found in our examples was 5 ; the following numbers were
also observed : 4 pairs, 3 pairs ; 5 right side 4 left, 3 right 4 left,

4 right 3 left, 4 right 6 left. Perrier found as many as 7 pairs

;

Michaelsen not more than 5, as was the case with us.

This asymmetry of the genital papillte, which is not by any
means a novelty any more than is the varying number of pairs in

individuals, is coupled with an irregularity and asymmetry of the

spermathecae. It is mainly upon this matter that we desire to lay

stress in the present communication.

In first of all describing the species PericJueta acystis the author
recorded, without commenting upon the fact, that papillae were
also present. Now iu species without spermathecas there are, as a

rule, no papillae. Not many examples occur among earthworms of

species which are without these characteristic Oligochaetous organs ;

but there are a few, among them being two species of the pi-osent

genus. Dr. Eosa ' has described Perichceta atheea, and Dr. Michael-

sen ^ Perichceta harami. In the first mentioned there are no
genital papillte ; in two individuals of the latter the papillae were
reduced or absent. In species of Allolohophora, on the other hand,
there are no spermathecae, such as A. eiseni, there are also no
tubercula pubertatis.

Of Penchatrt atheea Eosa examined several individuals, so that

there the coincidence of absent genital papillae and missing sper-

mathecas seems to be absolute. In Pericliceta biscrialis, on the
other baud, spermathecae are sometimes absent and sometimes
present. Perrier makes no mention of the matter at all in his

iDrief account of the species. Michaelsen had five examples, all of

which possessed two pairs of these organs in segments vi. and vii.

;

the number of genital papillae varied, as already said.

The two specimens which formed the material upon which the
species Perichcpta acystis was established had each five pairs of

genital papillae and no spermathecas. In the present collection

there are 12 specimens without and G with spermathecae; but no
ascertainable relation exists between the condition of the papillae

and that of the spermathecae. We may fairly pat aside Pericha^ta

atheea for two reasons. In the first place, it may still be that the

species is, like P. hiseriuHs, sometimes with and sometimes without
spermathecae, and also for the reason that nn absence of genital

papillae is so general or at least so common among PericJueta that
it need have no significance in connection with the absence of

spermathecas. The absence, then, of any connection between

' "I Lorabriehi racfolti a Sumatra dal dott. Elio Modigliani," Ann. Mus.
Civ. Genova. xxxvi. p. 520.

^ Oligochaeten ; from Kiikenlbal, " Ergebiiisse eiiierzoologiscbea Forseljungs-
rpise in den Mulukken mid in Bornpo/' Abli. Senck. nat. Ge.s. sxiii. p. 20y.

Proc. Zool. Soc.—1899. Xo. LTI. o2
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genital papillae and spermathecse iu Ferichceta and the existence of

such a connection in Lumbricidse seems to show that physio-

logically the genital papillie of PencJueta are different from the

tubercula pubertatis of the Lumbricida;.

Out of our examples only six had spermatlieca>, and in every one

of these individuals the arrangement of these was asymmetrical.

rig. 1.

I

Sperniat.hecal segments of Pericheeta hisertalis.

SP., spermathecae ; N., nerve-cord.

The following is a tabulated statement of the number and arrange-

n)eni of the organs in question :

—

Segment vi. Segment vii.

Ex. 1 3 left. right. 4 left, right.

Ex. 2 1 left, right. 1 left, 1 right.

Ex. 3 3 left, 3 right. left, 1 right.

Ex. 4 left, right. left, 1 right.

Ex. 5 left, right. left, 1 right.

Ex, « left. 2 right. 1 left, 1 right.

Tn defining the species, then, ought one to regard the presence,

and if the presence, tlie irregularity, or on the other hand the ali-

."ience, of spermathecae as a specific character ? Some variations in

structure among earthworms liave been already noticed : but there

is only one ease (perhaps two) which is so striking as that to which
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we have called attention in the i)resent communication. Those are

the two species Perion.i/.v e,x-ravati(s and PeriiluKta indica. But in

the case of the former species the number of what we may there

fairly term abnormal specimens was small iu proportion to those
which were normal ; only 18 out of about 430. In erichceta

indica the occasional absence of the " prostate " gland is more
frequent.

Trichoch^ta hesperidum.

The genus TrkJiochceta was founded by one of us some years
since ' and two species were described.

IV. 2.

XII

xxni
xx.\v

xy 1

Trichochafa hesperidvm, ventral view of anterior segment.

CL, clitollum.

' Beddard, " Two new Genera and some new Species of Earthworms," Quart.
J. Micr. Sci. xxxiv. p. 252 ; and " On some new Species of Earthworms from
various parts of the World," P. Z. S. 1892. p. 701.
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A few specimens of tliis genus have been recently received from

Kew Gardens through the kindness of Mr. jSTicholson. Their

native place is Jamaica. They evidently belong to the species

TrichurlMta hesperidum. In the description of that species there

.ue a tew lacunae. Some of these can be filled up by additional

facts derived from a study of these fresh specimens. The original,

>S^^,

Trichockata hesijeriduni, sperm-sac.

and up to the present only, specimen of the genus was not mature.

Some of the worms which we refer to in the present communication
were fully mature. We are able therefore to map the clitellum,

which was not developed in the former specimen.

This modified region of the integument occupies six segments,
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extendiug from the 26th to the 31st segineut. The mocli-

ficatioa of the integument, however, is only ventral; it does not die

away gradually, and there is a sharp demarcation from the dorsal

surface which is unmodified. The boundaries of the segments
could be noticed with perfect ease in this region. The setse, how-
ever, were not obvious.

xlnother external feature of some little importance, which was
observed, is the presence of papillae. They are situated ventrally,

but are not perfectly symmetrical in their arrangement, inasmuch
as they correspond to setie which are themselves in this species

scattered after the fashion of Pontoscolex and some other Geosco-
lecids. Of these papillae there are 4 on each of segmeuts xi., xii.',

xxiii., xxiv., and 2 on each of segments xxxi., xxxii. They are oval

in form, the long axis coinciding with the transverse diameter of

the body ; the middle of each is higher than the periphery.

These papillae were naturally plainer upon the mature than upon
the immature examples. The setae which lie in the middle of the

areas formed by these papillae are larger than those elsewhere, but
do not appear to present any marked difference of form. We
should add that the spiny tip of the setae, on account of which the

generic name was first bestowed, is not always perfectly obvious
;

but this may be very likely due to wear and tear.

As to internal characters, the main addition that we have to make
to the original description concerns the sperm-sac. In the original

non-mature example these, though long, only occupied 15 or

20 segments. In an immature example from the material now
before us the sperm-sac passed back to as far as the 90th segment

;

in a mature example much farther, to the 119th. They thus
occupy in the latter case no less than 109 segments. Their
structure is thus : in segment xi. the sac commences with a dilated

pouch, flatfish, bigger ventrally than dorsally ; in the next segment
they are thinned down to a fine thread-like tube attached to the
lateral walls of the intestine. About segment xxxiii. the sac

dilates into a string of irregular-shaped sacs arranged without any
regard to segmentation. Somewhere about segment Ixxv. these

irregular sacs bear numerous processes, as was figured in the paper
in the ' Quarterly Journal of Microscopical Science ' already

referred to.

There are six thickened septa Ijing behind the gizzard (which
is in segment vi.). No calciferous glands were seen.

We should add that the mature worm is larger than the originally

described immature example. One of ours measured 113 mm. by
5 mm. in diameter.



810 DR. A. G. BUTLER OX [June 20,

10. On a small Collectiou of Butterflies sent by Lieut.-Col.

A. S. G. Jayakar, A.M.S., from Muscat. By Arthur
G. Butler, Ph.D., F.L.S., F.Z.S., &c.

[Received June 19, 1899.]

For some years past the collections in the British Museum have

been enriched through the zeal of our Corresponding Member,
Dr. Jayakar ; but, until the arrival of the last consignment, nu

Lepidoptera have come to hand : in this one, however, several

small packets were included, amongst which were examples of

pineteen species of Butterflies.

As our knowledge of the fauna of Arabia is still far from

complete, it seems worth while to publish a list of the Butterflies

now sent.

Of the nineteen species of which examples were obtainel by

Dr. Jayakar, six have a wide range both in Asia and Africa, three

extend from Arabia through Persia to N.W. India, one is a widely

distributed Asiatic form, one occurs in Asia Miaor, and eight are

common to Arabia and Africa, several of these ranging through

East Africa to the Cape.

Nymphalid.e.

1. LimnAS chrtsippus.

Papilio clirysippus, LinnsEus, Mus. Lud. TJlr. p. 263 (1704^).

Both sexes were obtained.

2. Ypthima asterope.

Hipparchia asterope, Klug, Symb. Phys. pi. xxix. figs, ll-l-t

(1832).

A female and four males.

This butterfly would seem to be common throughout Arabia

wherever insect-life is possible ; it also occurs in N.E. Africa.

3. HXPOLIMNAS MISIPPUS.

Papilio misippus, Jjinnaius, Mus. Lud. TJlr. p. 264 (1764).

A series of worn specimens in both sexes.

The extensive range of this butterfly is well known.

4. JUJfONIA SWINHOEI.

Junonia swinkoei, Butler, Ann. & Mag. Nat. Hist, ser, 5, vol. xvi.

p. 309 (1885).

Two worn females.

These examples are referable rather to the Indian species than

to J. here (found at Aden).

JjYCJEyiDJe..

5. Catochrtsops contracta.

Lampides contracta, Butler, P. Z. S. 1880, p. 406, pi. xxxix. fig. 3.

Three males of this Indian species which I originally described
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from examples obtained at Candahar ; it appears to hare a wide
range.

6. Tarucus theophbastus.

Uesperia tlieopltrastus. Fabricius, Ent. Syst. 3. i. p. 281 (1793).

A fair series, but in poor condition.

This again is a wide-ranging species.

7. Ltcm;nesthes amakah.

Poh/onwiatus amarah, Lefebvre, Voy. i\byss. vi. p. 381, pi. xi.

figs. 5, 6 (1847).

A rather small and worn pair.

8. ZlZERA GAIKA.

Lycmui f/aika, Trimen, Trans. Ent. Soc. ser. 3, vol. i. p. 403
(1862).

Seven rather worn examples.

This is a common and widely distributed African and Arabian
insect.

9. Plebeius TKOCHILL'S.

Lycoena trochilus, Freyer, Neuere Beitr. v. pi. 440. fig. 1 (1844).

Three examples.

10. VlRACHOLA ANTALUS.

Dipsas antalus, HopfPer, Monatsb. k. Akad. AViss. Berlin, 1855,

p. 641.

Sithon antalus, Hopffer in Peters' Ileise n. Mossamb., Ins. p. 400,

pi. XXV. figs. 7-9 (1862).

2 , slightly broken ; very deep in colour.

This species is common over a considerable part' of Africa,

Madagascar, and the Island of Johanna : it varies somewhat on
both surfaces as regards the depth of colour above and definition

of the markings below.

PaI'ILIONID.E.

11. TeRACOLUS CALAIS, Tar. dyxamene.

I'ontia di/namene, King, Symb. Phys. pi. vi. figs. 15, 16 (1829).

One worn male.

12. Teracoj.us phisadia.

Pieris phisadia, Godart, Enc. Metb. ix. p. 132 (1819).

Three males, two of them much shattered.

An interesting fact respecting this species is that, whereas all

the Arabian males show a wet phase of under-surface and the
Arabian females a dry phase, the same species from >."orthern

Africa sometimes shows a dry phase in the male ; I ha-\e not seen
enough African examples to enable me to say whether a wet phase
of female ever occurs.



812 ox BTTTEEFLIES FROM MT'SCAT. [Juiie 20,

13. Tebacolus liagoee.

Ponfia liagnre, King, Symb. Pliys. pi. vi. figs. 5--8 (1829).

Three males and a female.

These examples, and especially the female, were of considerable

interest to me, for they prove conclusively that in ray recent

revision of the genus TcracoJus I was incorrect in referring

T. liar/ore (as a seasonal phase) to T. cvame. I never felt quite

satisfied that I was correct in so doing, as the form and pure

white colouring of T. liagore, looked out of plaee among the more
rounded yellow-washed wings of the various seasonal phases of

T. evarne. Now that the female and three somewhat varying

n)ales have come to hand, I am quite satisfied that T. liaf/ore is

merely a dry phase of the N. African T. daira and grades

completely into T. nouna. It is odd that a related yet distinct

species should occur at Aden.

14. Teracolus EUPOiiPE, var. dedecora.

AnthopsycJte dedecora, Felder, Reise der Nov., Lep. ii. p. 184

(18(55).

A slightly worn female.

Here again we have a Xorth African type.

15. Catopsilia florella, \av. pyrexe.

Colias pyrene, Swainson, Zool. 111. 1st ser. ])\. 51 (1820-1).

Several worn examples.

It is probable that, as at Aden, the various forms of this species

occur together, but only the variety pyrenc appears in the present

consignment.

16. Stxchxoe iraxic'a.

Pieris i'-anica, Bienert, Lep. Ergebu. p. 27 (1870).

A fair series.

It is interesting to receive this Persian insect from Muscat, and
to know that the nearly related S. ijlmu-oaome is common to Aden
and East Africa.

17. BEIiEXOIS MESEXTIXA.

PupUio mesentina, Cramer, Pap. E.\ot. iii. pi. cclxx. A, B (1782).

Four examples (wet phase).

18. Papilio demoleus.

Papilio demoleus, Linneus, Mus. Lud. Ulr. p. 214 (1764).

Several examples of this Indian species '.

19. PaRXAEA MATHIAS.

Hi'speria mathias, Fabricius, Ent. Syst. Suppl. p. 433 (1798).

Two worn males of this Indo-African species.

1 The Hon. W. Rotbscliikl has shoivn that the true P. dcawkw i? not, as
formerly supposed, the African .species.

n OCT 1899
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11. Notes on the Antipatharian Corals of Madeira,, with

Descriptions of a new Species and a new Variety, and

Remarks on a Specimen from the West Indies in the

British Museum. By James Yate Johnson, C.M.Z.S.

[KeceiTed May 22, 1899.]

The marine objects popularly called Black Corals are zoophytes

which coustitute the group of Antipatharia in systematic zoology.

Some of them are much branched and resemble bushes that occa-

sionally reach the height of four or five feet. Others extend their

branches almost in one plane in a fan-like uianner ; others, again,

are simple unbranched stems, slender and wire-like, that are some- <r /

times found with a length of seven or eight feet. AH are attached, ^"^^ •^^'^

when living, to submarine rocks or stones by a thiu spreading base.

All have a hard horny axis of a black or brown colour, and that

axis is seen, on examining a section, to consist of concentric layers.

Further examination will show that it has a fibrous structure.

Stem and branches are frequently armed with minute spines

arranged iu longitudinal or spiral series, but sometimes the stem
and main branches are smooth and polished. The hard axis is

secreted by the soft polypiferous ccenenchyma which clothes it.

The polyps in the Madeiran forms have six (in one species twenty-
four) simple tentacles. Spicula are not anywhere present, and thus

the Antipatharia are easily distinguished from the Alcyonaria.

Eight species of Black Coral belonghig to six genera have beeu
found at Madeira, more than one-thirteenth of the total number
of known species. In the late George Brook's excellent Eeport
on the Antipatharia of the ' Challenger ' Expedition (1889) ninety-

eight species were dealt with, but these included not only the forms
collected by the naturalists of that expedition but all those pre-

viously described. The Eeport is therefore a Monograph of the

group. Until the publication of that work much difiiculty was
experienced in coming to a conclusion with regard to the discrimi-

nation of species and the identification of specimens, owing to

imperfect description and confusion of nomenclature ; and even
now, notwithstanding that author's efforts, much remains to be

done, especially in regard to our knowledge of the polyps, before

satisfactory definitions are possible and the classification placed on
a trustworthy basis.

All the species of Madeira come from depths below 40 fathoms
They are brought to the surface by becoming entangled now and
then in the lines of the fishermen.
Of the eight species of Black Coral here treated of, five have not

hitherto been found elsewhere, and one of these is now described
for the first time (Leiopathes expansa). Another of the five

species, having been confused with a West Indian species, is here
distinguished by a fuller description, whilst a new name has

Proc. Zool. Soc—1899, No. LIII. 53
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been necessarily imposed on the tropical form. Furthermore,

another of Gray's species {Antipailies seiacea) has been removed from
the position it occupied of a queried synonym and is re-established

as distinct by a more detailed description. Two of the eight species

here dealt with (Savcic/lia lamarcl'i and Leio2)afhes glaherrima) are

known in the Mediterranean, which great sea possesses apparently

a smaller number of species than the sea immediately surrounding

the diminutive island of Madeira, for it seems that not more than

six forms can with certainty be attributed to the former. These

are (in addition to the two already mentioned as common to the

two seas) Antipailies iliclmtoma Pall., A. mediterranea Brook, Anti-

patliella subpinnaia (E. & S.), and Paraniipiailics larix (Esper).

The existence in the Mediterranean of any elongate unbranched

form like Cirripatlies requires confirmation.

Gen. Savaglia Nardo, 1843.

Corallum horny, without spines
;
polyps with 24 tentacles in

alternate rows of twelve each.

Sataglia liAMAECKi (Haime).

Savaglia lamarcJci, Brook, Antipatharia of the ' Challenger,'

p. 79.

Gerarclia lamarcTci, Lacaze-Duthiers, 1864.

Leiopathes lamarcki, Haime, 1849.

Moderately branched, furcately, in one plane. Axis black or

brown ; trunk and branches very sinuous, not cylindrical, but com-
pressed laterally so that the anterior and posterior faces are

narrower than the intervening sides and the angles are rounded off.

There is no groove on any of the faces or sides. The surface of the

stem and main branches is seen under the lens to be minutely

wrinkled and finely punctured, llie punctures being numerous and
irregularly scattered. The branches are elongate and tapering,

very seldom fusing together.

Only two specimens of this species have come under my obser-

vation. Neither has a base. The smaller example has a height of 70

centim. (27| in.) and a spread of 45. It has been entirely stripped

of its polyps. The other is 85 centim. (32^ in.) high, and the

longer axis of the lower part of the stem measures 15 millim. It

has lost most of its branches ; there are remains of the ccenosarc

and polyps on the highest ones ; their oval mouths, with

thickened lips marked by radiating grooves, are large and con-

spicuous, the longer axis measuring 4 millim.

There is some doubt as to the true zoological position of this

organism. The horny branched axis has all the appearance of being

antipatharian, but the polyps with their 24 tentacles are closely

allied to the Zoanthidse, especially to the genus Parazoanthus

Haddon & Shackleton. Carlgren therefore has advocated the re-

moval of Gerardia lamarcki from the Antipatharia to the Zoanthidae
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(' Ueber die G-attung Gerardia,' 1865), and Pourtales in 1871 took
the same view.

In the coenosarc of Mediterranean examples of this species

Lacaze-Duthiers found a pecuh'ar cirripede which he named Laura
rjerardice. This has not been observed in Aladeiran specimens.

Hah. Madeira; Mediterranean.

Gen. Stichopathes Brook.

Axis forming a long, slender, flexible rod wthout branches.

Polyps arranged in a longitudinal series on one side of the stem,

not distributed on all sides as in Cirripathes ; tentacles six.

Stichopathes geacilis (Gray).

Antipathes (Cirripathes) gracilis, Gray, P. Z. S. 1857, p. 291.

Stichojjathes gracilis, Brook, Antipatharia of the ' Challenger,'

p. 90.

Jet-black ; the stem throughout armed with short conical spines

at right aagles to it, arranged irregularly in spirals (fig. III. 1,

p. 823). On the lower part of the stem there are about nine

series. The base spreads thinly over the object to which it adheres,

and is from 10 to 15 millim. in diameter. The lower part of the

stem is usually from 3 to 4 millim. in diameter.

This species is not of very rare occuiTence. The individuals are

commonly attached to a well-rounded stone or to masses of cal-

careous sand cemented by shells, worm-cases, &c. One small

specimen had seated itself on the spineless test of a dead sea-urchin

(Arbacia). Two or more may sometimes be seen adhering to the

same stone, and, indeed, I had once observed as many as twelve in-

dividuals on the same block. But great was my astonishment when
a stony mass, 10 in. by 5, was shown to me upon which were
seated more than 120 specimens, in two groups, some 20 being

separated from the rest, which formed a grove so thickly planted

that it was difficult to count them correctly. Unfortunately the

majority were broken, leaving steins only a few inches long; the

length of the perfect ones was about three feet.

Two and even three distinct stems may spring from the same
basal expansion. It may have been that the bases were at first

separate and afterwards coalesced as they extended, but there was
no evidence to show that this had been so. The largest specimen

that has been met with at Madeira had a length of 9 ft. 3 in.

(2820 millim.). This has been placed in the Seminario Museum,
Funchal. In contrast with specimens of this size, young ones

6 millim. long have been found, and two of these have been mounted
in balsam on a slip of. glass.

Brook says that the stem is sinuous but not spiral. Two speci-

mens, however, are in my possession which in their upper part form
a few very loose irregular spirals. They are on the same mass of
indurated sand, shells, worm-cases, &c.

Normally the individuals of this species are destitute of brtxnches

53*
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but I have a specimen which has put forth a very slender spineless

branch 150 millim. (nearly 6 in.) long. This abnormality was
perhaps due to the fact that the upper end of the stem, four or five

inches above the ramus, bad been broken off by some accident, and

the branch may have been the result of an effort on the part of the

colony of polyps to continue their growth.

With regard to the spines, those of all the specimens I have seen

are simple and conical, but Brook says that the majority of those

on the older portions on the stems of specimens in the British

Museum formed double spines.

Hah. Madeira.

Stichopathes setacea Grray.

Antipathes (CirrijxUhes) setacea. Gray, Ann. & Mag. N. H, ser. 3,

vol. vi. p. 31 (1860).

? Antipathes sim^ilex, Alcide d'Orbigny in Webb & Berthelot's

Hist. Nat. des lies Canaries, Zoologie : Polypiers, p. 151.

Dr. Gray's description of his A. setacea runs thus :
—" Coral

simple, elongate, setaceous, straight, erect, closely covered M'ith

short conical spinules. Length 18 in. Hab. Madeira." He said

further that it was straight, without the slighest tendency to assume
a spiral form. Mr. Brook (Antipatharia of the ' Challenger,' p. 90)
stated that he had been unable to find Gray's type of A. setacea,

and added—" As I have no means of ascertaining what form Gray
did regard as A. setacea, and as his description of the type contains

no characacter not applicable to this species (i. e. Stichopathes

gracilis Gray), I have given A. setacea as a probable synonym."
In going over my collection of Antipatharia for the purpose of

preparing this paper, 1 have found a small specimen, which,

fragmentary as it is, proves beyond a doubt that Gray's A. setacea

is a good species, quite distinct from Sticliopathes gracilis.

The specimen referred to is a portion of a stem broken at both
ends; what remains has a length of only 14*5 millim. (5§ in.),

with a diameter at the thicker end of scarcely so much as -75

millim. It tapers very gradually, and there is a wide central

channel. It is bent into a semicircular form, and it has a brown
colour. The spines are numerous and arranged in longitudinal

rows, of which about six may be seen in one aspect. They are

upright, high in comparison with the diameter of the stems, and
more or less compressed. A few are simple and pointed, but
most of them are bifid or notched irregularly at the tips (fig. III. 2,

p. 823). Sometimes there are narrow longitudinal ridges bearing as

many as five spikes. Measuring from tip to tip of the spines in

the same row, the interval between any two is about equal to three

or four times the height of each. Polyps are altogether absent.

The specific name and Gray's epithet " setaceous " are suitable

enough to this very slender form, but are quite inapplicable to

Stichopathes gracilis. Alcide d'Orbigny (loc. cit.), a reference not
given by Brook, described a small Antipathes from the Canariea,
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which may possibly have been of this species or a jonng St. gracilin,

in these terms : " Antipathes simplicissima, elongata, filiformis,

longitudinaliter sexcostata, costis echinatis. Long. 35 mm."
Hah. Madeira.

Gren. Leiopathes (G-ray), Brook.

Corallum much branched ; stem and thicker branches polishe

spineless, ultimate branches bearing very small and distant spines.

Polyps on all sides of the branches, with 12 mesenteries in the

oral cone, 6 below ; tentacles six.

Leiopathes glabereima (Esper), M.-Edw.

Corallum branching on all sides, forming a bush ; stem and
main branches thick ; branchlets springing nearly at right angles

from opposite sides of the branch subalternately ; spines on the

ultimate branchlets very short, conical compressed, at right angles

to the branch.

This species has been found in the Mediterranean, and it is

believed to be the only Old "World antipatharian that occurs in the

West Indies. A fine specimen, 150 ceutim. (4 ft. 11 in.) and 80
centim. (31 in.) through, was obtained off Seixal, a village on the

N.W. coast of Madeira, and has been placed in the Seminario

Museum, Eunchal. It is destitute of its base ; the stem below the

first branch is only 12 millim. thick. There are two main branches

which run to a great length and in their lower parts are almost as

thick as the stem. These and the secondary branches are strongly

and irregularly sinuous, and with the ultimate branchlets form a

round bush. The branchlets are very fine and hair-like, and are

set with short, broad, conical upright spines at irregular distances

apart, not in rows or whorls. The stem and main branches are

black, smooth, and shining. Nowhere is there any fusion of the

branches. The branches were thickly covered with polyps of a

warm brown colour. The tentacles were subulate in form and
much longer than the body.

Several other specimens of a smaller size have occurred from
time to time. It was remarkable that not a single organism of

any kind had established itself parasitically on any part of the

large specimen, a great contrast with Aplianipathes ivollastoni

when it is brought up to the surface.

Hah. Madeira, Mediterranean, W. Indies.

Leiopathes expassa, sp. n. (Fig. I., p. 818.)

Much branched in one plane or in parallel planes to the sixth

degree of subdivision. Stem and branches elliptical in section, jet-

black, polished, bent into irregular zigzags, the branches being

thrown off alternately on opposite sides. All the branches arise

almost at right angles from the parent branches at a distance

from each other. The ultimate branchlets are very slender, hair-
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like, tapering, and sharpened off to a point at the extremity.

Minute upright conico-subdeltoid spines are irregularly scattered

on the ultimate branchlets, the other parts of the corallum being

spineless (fig. III. 3, p. 823). Polyps'pale red, with six tentacles.

The remains of the ccenenchyma and polyps are seen on the speci-

men as a brown pellicle coating the finer branches, and extending

as a thin web or film from branch to branch.

Fig. I.

Leiopathes cxpama, sp. n. About I nat. size. From a photograph.

The only specimen of this new species that I have met with

was obtained from a fisherman twenty years ago. It is without

a base, and has a height of 405 millim. (16 in.), with a spread of

380 millim. (15 in.), but its spread when perfect was probably not

less than 445 millim. (174 in.). The thickest part of the stem

is only 5 millim. in diameter.

No fusion of branches is anywhere visible. The elegant flabel-

late form and delicate habit seem to distinguish this sufficiently

from known species of Leiopathes.

Hah. Madeira.
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Gen. Antipathes.

Shrub-like, branches not fusing ; spines numerous, strong. Polyps

large ; tentacles six, radiating, one pair in a line with the oral

slit inserted low down, the others at the margin of the peristome.

Antipathes fubcata Gray.

Antipathes fwcata, Gray, P. Z. 8. 1857, p. 291.

Antipatlies'! furcata. Brook, Antipatharia of the 'Challenger,'

p. 104, pi. xi. fig. 2.

No specimen of this species has been met with by me, but

Gray's type, obtained by N. Mason at Madeira in 1857, is in the

British Museum. Brook believed it to be only a branch of the

entire corallum. The habit is different from that of the other

bushy Black Corals of Madeira. In order to enable collectors to

identify any Specimens that may occur, an abbreviation of Brook's

description is here given.

The specimen is 16 centim. (G^ in.) high. The axis is very

slender and bears a number of elongate bristle-like branches, which

are directed subvertically and reach to about the same height.

The branches give off secondary branches at irregular intervals,

and the longer ones bear a third series of branchlets, usually on

one side only. Nearly all the branchlets are directed upwards and

most of them reach the apex of the corallum, and thus it has a

corymb-like aspect. The spines are short, triangular, and com-

pressed, with the apex at right angles to the axis. Six longitudinal

rows can be seen from one aspect, and the spines in a row are three

or four times their own height distant from one another. Polyps ?

Hah. Madeira {Mason) : British Museum.

Gen. Ajsttipathblla Brook.

Branching in one plane, branches not fusing together ; spines

short, upright
;

polyps small, with six tentacles, in two series of

three each.

Aktipathella geaoilis (Gray). (Pig. II., p- 820.)

Antipathes gracilis, Gray, Ann. & Mag. Nat. Hist. ser. 3, vol. vi.

1860, p. 311 ; not Antipathella gracilis, Brook, Antipatharia of

' Challenger,' p. 113.

In 1860 Dr. Gray {loc. cit.) gave a short description of a small

and delicate antipatharian from Madeira and assigned to it the

specifi.c name gracilis. In 1888 Mr. Brook, when preparing his

monograph of the group, was not able to fiud in the British

Museum any specimen from Madeira bearing that name ; but he

found there a Black Coral from the West Indies to which was

attached a label with the name in Gray's handwriting of Antipathes

gracilis. Under these circumstances. Brook in his Eeport described

the West-Indian specimen under the name of Antipathella gracilis

(Gray). This was a mistake which he would not have committed
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if he had had a specimen of the true A. gracilis from Madeira

before him. Indeed he himself felt uncertain whether the course

he took was right, for he says he was " at a loss to understand

Gray's description,'"' and added that it seemed " doubtful whether

this specimen (that from the West Indies) could be considered to

agree with Gray's definition of the species."

Fig. II.

Antipathella gracilis, about ^ nat. size.

An examination of specimens obtained at Madeira proves beyond

dispute that Gray's short description of A. yracilis applies to them

;

whilst a study of Brook's description of the West-Indian specimen

leads to the conclusion that the latter cannot belong to the same

species. I shall therefore proceed to give a fuller account of the

Madeiran form under Gray's name of yracilis; and then, rather than

leave the West-Indian specimen without a name, I shall repeat

Brook's description of it and assign to it the name of brooH. In

this way I hope that the confusion surrounding the two forms

will be cleared away and the nomenclature settled once for all.

AntipatJiella gracilis (Gray).—Corallum black, very slender,

arising from a small round flat base, sparingly and laxly branched

in one plane ; branches distant, elongate, straight, never confluent

;

ultimate branchlets setiform, tapering to a point, from 20 to 50

millim. long. The corallum is everywhere set with minute trian-

gular upright spines (Fig. III. 4, p. 823), those on the stem forming

about seven longitudinal rows. Polyps disposed in a series on one

side of the branches, separated by short intervals (fig. III. 5, p. 823).

The corallum seldom exceeds 150 millim. (6 in.) iu height and

has a spread of rather more. The thin base has usually a

diameter of about 6 millim. and the lower part of the stem is not

more than about 1-5 millim. in diameter. The branches make an
angle of 30° or 40° with the stem. This species seems to live

gregariously, as the dredge will sometimes bring up a quantity

of it. One specimen was found attached to an old individual of
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JjahanipatJies woUastoni. Others have been discovered seated ou

the telegraph-cable when hauled up for repairs from a considerable

depth. The figure shows one of these, a small but characteristic

specimen, only 106 millim.(4^ in.) high, with a spread of 110 millim.

m in.).

ffab. Madeira.

[Antipathblla beooki, nom. nov.

Antipathella ? gracilis. Brook, Antipatharia of the ' Challenger,'

p. 113, non Gray.

The specimen in the British Museum is 56 centim. (22f in.)

high, and is related to other flabellate forms included in the genus

Antipathella. The base consists of several stems fused together,

which give rise to a series of branches not all in the same plane,

with frequent "fusions. Upper portion more spreading, but the

larger branches are still strong and are often fused together. In

some portions nearly all the branches come off from one side and

are placed at irregular intervals. Secondary branches mostly very

slender. Medium branches bear branchlets irregularly varying in

length from 15 to 100 millim., usually longer on one side than the

other. Smaller branchlets simple and filiform : the larger ones

are again branched irregularly, the ultimate piunules being very

slender and rarely attaining a length of 12 millim. without becoming

branched. Spines (Brook, Antip. Chall. pi. xi. f. 8) short and

conical with a slender apex, arranged in dextrorse spirals. Five

rows are visible from one aspect of a pinnule, the members of a

row being from two to three lengths apart. (Brook, loc. cit.)

Hah. West Indies (Scrivener).']

Gen. Aphanipathes Brook.

i* Corallum paniculate or flabellate ; spines long and slender

;

polyps obscure, with short tentacles.

Aphanipathes wollastoni Brook.

AjpJianipatJies tvollastoni, Brook, Antipatharia of the ' Chal-

lenger,' p. 126.

Antipathes subpinnata Gray (non Ellis & Sol.), P. Z. S. 1857,

p. 293.

Colour dark brown. Bushy, shrub-like, branched to the fourth

or fifth degree of subdivision. The secondary branches elongate,

often reaching to the top of the bush. Ultimate branches very

numerous, very slender and varying considerably in length. They

and the penultimate branches are thickly set with spines which

are arranged in six or seven longitudinal rows as well as in

irregular spirals. The simple, tapering, acute spines rise from a

broad thick base and are directed obliquely forwards.

The polyps are seated on the upper side of the branchlets in a

single row at a distance from each other. Six short, thick, conical
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tentacles, pale brown in coloui*, surround a pufEed-out mouth, the

whole covered with vibratile ciHa. The polyps are very full of

stinging-threads (fig. III. 6, p. 823).
" This is the species which Gray referred to Antipailies sub-

pinnata E. & H. It differs essentially from that species in the

arrangement of the pinnules and in the form of the spines."

—

Brook, loc. cit. p. 127.

One of my specimens 35 centim. high has a thin base 35 millim.

by 25 millim. From this base rise not only the large coraUum, but

several small ones from 25 to 50 millim. high.

This is the commonest of all the species found at Madeira. It

is usually attached to loose stones, but in one case within my
knowledge a specimen two feet high was growing upon a quaintly

shaped metal tankard, the whole exterior of which was completely

hidden from view by a crust of bryozoa, worm-cases, &c.

Individuals of this species are often made common lodging-

houses for the use of a heterogeneous throng of guests. More
than 25 diffei-ent forms, including moUusks {Ostrea cochlear and

Avicula tareniina), bryozoa, worm-cases, hydrozoa, Polytrema, and

sponges, have been seen crowding on the lower branches of a single

specimen ; thus offering a great contrast to specimens of Leiopathes

glaberrima, which are always free from parasitical attendants, a

difference doubtless due to the abundance of spines on the one

form and their absence from the other.

What is still more curious is that a small stalked cirripede, the

Oxynaspis celata of Darwin, is found attached in numbers to the

branches of this Aphanipatlies and nowhere else. The anti-

patharian covers the valves of the cirripede with a thin horny

coat beset with minute spines.

In Alcide d'Orbigny's list of the zoophytes of the Canary Islands,

in Webb and Berthelot's work, appears the name of Antipathes

subpinnata Ellis & Sol. This may have been a specimen of Aph.

wollastoni.

Hah. Madeira ; Selvagens or Salvages ; Canary Islands ?

Var. PiLOSA, nov.

Bushy, branching irregularly ; in general characters resemhling

the typical species, but a distinct aspect is given to the present

form (1) by the ultimate branchlets being stouter with reference

to the branch from which they spring
; (2) the angle they make

with the branch is more obtuse
; (3) they spread in all directions

fi-om the branch, whereas in the typical species the idtimate

branchlets have a tendency to spread in one plane. The spines

have much the same form as in the typical species : that is, they are

long, slender, pointed and directed forwards, and are arranged

in longitudinal rows; but in the present form they differ by

being longer in regard to the diameter of the branch on which

they are placed, and by being less closely set (fig. III. A). On the

lower part of the stem the spines are frequently forked at the top.

This variety is remarkable iu this, that the stem bears numerous
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scattered microscopic hairs, which are seated on thick bases and

taper to a fine point. They sometimes fork near the tip (fig. III. B).

A single specimen has been in my possession for many years.

It is without a base, and may possibly be only a branch of the entire

corallum. It has a length of about 205 milUm. (8 inches) and

measures 180 millim. (7 in.) through.

Should other specimens occur, a careful examination of them

might lead to the conclusion that this form is entitled to rank as

a species.

Hah. Madeira.

Fig. III.

Arrangement of spines, all X 15.

Stichopathes gracilis (p. 815) near apex of stem. 2. Stichopathes setacea

(p. 816). 3. Leiopathes expansa (p. 817), ultimate branchlet. 4. Antipa.

thella gracilis (p. 819). 5. Same, with two polyps. 6. Aphanipathes

wollastoni (p. 821), with polyps. A. Aph. wollastoni var. pilosa (p. 822),

branchlet. B. Same, part of stem.

Key to the eight Madeiran Species of Antipatharia.

A. Simple stems.

Stem as thick as a goose-quill ; spines simple . . .
Stichopathes gracilis (Gray).

Madeira.

Stem very slender ; spines forked or jagged Stichopathes setacea (Gray).

Madeira.
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B. Branched.

a. Branching in oue plane.

Short, very slender, sparingly branched ; covered with spines.

Antipathclla qracilis (Gray). Madeira,
Spines on the ultimate branchlets only ; stem smooth.

Leiopathes expansa J. Y. J. Madeira.
No spines ; stem and branches wrinkled and punctured.

Savaglia lamarcki (Haime). Madei a,

Mediterranean.

h. Branching on all sides, bushy.

Spines only on tlie ultimate branchlets.

Leiopathes glaherrima M.-Edw. Ma-
deira ; Mediterranean ; W. Indies.

Spines short, triangular, upright, branches arranged in a corymbose manner.
Antipathes furcata Gray. Madeira.

Spines elongate, directed forwards.,. Aphanipathcs wollastoni Brook. Ma-
deira ; Selvagens.

Var. pilosa with hairs on the stem.

November 14, 1899.

Dr. A. GtJNTHEB, r.E.S., V.P., iu the Chair.

The Secretary read the following reports on the additions made
to the Society's Menagerie during the months of June, July,
August, September, and October, 1899 :

—

The total number of registered additions to the Society's Mena-
gerie during the mouth of June was 164, of which 79 were by
presentation, 18 by birth, 40 by purchase, 1 was received in
exchange and 26 on deposit. The total number of departures during
the same period, by death and removals, was 78.

Among the additions special attention may be called to a
male Sitatunga, or Speke's Antelope {Tragelaphus spelcii), from the
district of Lake Ngami, received from Mr. Cecil J. Ehodes, F.Z.S.,
in exchange for a female hybrid between Tragelaphus gratus S
and T. spekii 2 (born in the Menagerie on Feb. 12, 1896), which
was despatched to Mr. Ehodes on April 25th last.

The total number of registered additions to the Society's Mena-
gerie during the month of July was 204, of which 77 were by
presentation, 19 by birth, 36 by purchase, 1 was received in

exchange and 71 on deposit. The total number of departures
during the same period, by death and removals, was 108.
Amongst the additions special attention may be called to the

fine Ground-Hornbill presented by Dr. Hirst on July 20th, which
appears to be a young example of Bucoraoc ahyssinicus, and con-
cerning which the following information has been received from
Dr. Hirst :

—
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The Elms, Goldthorn Hill,

Wolverbainpton, July 17, 1899.

Sib,

I have recently returned from "West Africa and brought with

me a large bird, which I think you may like to have in the Zoo-

logical G-ardens. The bird, which was caught on the E. Volta, Gold

Coast, W. Africa, stands about 2 feet in height, has an enormous

beak, and lives on the banks of the river, wading into the water

and catching fish, on which it lives. I have bad this bird in my
possession some six or eight months, and it is now quite tame.

I am, Sir,

Yours truly,

Geo, Hiest,
The Secretary, ^ The Colonial Medical Service.

Zoological Society, 3 HaBover Square, W.

The registered additions to the Society's Menagerie during the

month of August were 102 in number. Of these 37 were

acquii'ed by presentation, 40 by purchase, 6 were born in the

Gardens, 1 was received by exchange and 18 on deposit. The
total number of departures during the same period, by death

and removals, was TOO.

Grevy's Zebra (female).

Amongst these may be specially noticed a pair of Grevy"s Zebras

(Equus grevii), deposited by H.M. The Queen on August 14th.
;
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We have now the pleasure of being able to exhibit in the

Gardens a pair of the beautiful Zebra of Southern Abyssinia

and Somaliland (Equvs r/revii), to the existence of which I have on
several former occasions (see P. Z. S. 1882, p. 721 ; 1890, pp. 412,

461 ; 1893, p. 473 : 1808, p. 588 ; 1899, p. 713) called attention.

The present animals have been sent by the Emperor Menelek as a

present to H.M. the Queen, and have been deposited in the

Society's care to be recovered from the effects of their long and
arduous journey. I need hardly descant on the differences^between

the present animal and the three previously known species of

Zebra, both in size and in character of markings, as they are

obvious at first sight. These animals were captured somewhere in

the south of Shoa, and are said to be the only survivors of a

considerable number which reached Addis Abbeba. Here they were

delivered to Capt. J. L. Harrington, the British Political Agent at

the Court of the Emperor Menelek, as a present to H.M. the

Queen, and were brought down under his care to Zeila on the

coast of Somaliland, a long march of six weeks. At Zeila Capt.

Harrington handed them over to our Assistant Superintendent,

Mr. Arthur Thomson, who had been sent there by the Council, at

the request of the Foreign Office, on purpose to take charge of

them. Having been conveyed across to Aden, where they were

kept for about ten days, they were shipped in the P. & O. s.s.

' Oceana,' and arrived safely at the Koyal Albert Dock on

August 14th last, and were thence brought to the Society's

Gardens.

The female, of which I exhibit a photograph (see p. 825), may now
be announced to be in perfect condition ; but the male, I regret to

say, still shows wounds on the hocks, which, in spite of every care

and attention, we have been unable to cure.

The total number of registered additions to the Society's Mena-
gerie during the month of September was 126, of which 84 were

by presentation, 9 by purchase, and 33 were received on deposit.

The total number of departures during the same period, by death

and removals, was 90.

The total number of registered additions to the Society's Mena-
gerie during the month of October was 170, of which 31 were by

presentation, 68 by purchase, 61 were received on deposit, and 10

were born in the Menagerie. The total number of departures

during the same period, by death and removals, was 169.

Mr. Sclater stated that in July last he had visited the Zoological

Gardens of Eotterdam, Amsterdam, and Antwerp, the private

collection of Mr. F. E. Blaauw, C.M.Z.S., and the Museums of

Brussels and of the Congo Free State at Tervueren near Brussels.

Mr. Sclater spoke of several animals of much interest which he

had thus seen. Amongst these were a pair of Slow Lemurs
{Nycticebus tardigradus) at Eotterdam with a young one, which
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was carried by the mother across her breast after the manner of

other Lemurs ; also a young Pelican {Pelecanus onocrotalus), hatched
in the same Gardens and then still in nestling plumage. The
Amsterdam Gardens were fortunate in again possessing a living

Anser rvficollis, which had been captured about the 10th February,

1899, at Foxhol, near Hoogeram, in the province of Groningen

;

also several specimens of the now rare Talapoin Monkey (Cercopi-

tliecus talapoin), and two examples of the beautiful Eed Oriole of

Formosa (Analdpus arclens), besides a family group of the Pleasant

Antelope {Tragelaplms gratus), consisting of an adult pair, two
young males, and a newly-born calf. At Antwerp there was,

likewise, a small herd of Tragelaphus gratus, consisting of an
adult pair and two young females ; also a fine adult male of the

Eoan Antelope'from Senegal (^Hippotragus equinus gamhianus) (see
' Book of Antelopes,' iv. p. 15, pi. Ixxviii.), and three examples of

the true Dama Gazelle (Gazella dama), from Senegal. In the

Antwerp Gardens Mr. Sclater had likewise examined a living

female monkey w-hich appeared to belong to a new species of the

genus Cercocehus, remarkable for its prominent crest on the middle
of the head and the long hairs on the cheeks. This specimen had
been received by the Antwerp Gardens as a present from M. F.

Ccrcocibus congiCiiS.

Fuchs, the Governor of the Congo Free State, and was believed to
have been obtained, in Mai-ch 1899, in the district of Stanley Falls
on the Upper Congo.

With the approbation of M. L'hoest, Mr. Sclater proposed to
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designate this species Cercocebus eongicus with the following

characters :

—

Cercocebus congicus, sp. nov. (Woodcut, p. 827.)

Niger, sxibtus midiusculus, n-istd extante longa nigra: genarumpilis

prodnctis alhis : manlhiis et pedihus cum facie carneis : mento et pectore

alhis, ventre nigricante, tibiis albis : brachiis nigris, catuld albicante.

Long. corp. 2, caudcr 3, totd 5 ped, Angl.

Hob. Terra Congica.

In the new Museum of the Congo Free State at Tervueren,

near Brussels, Mr. Sclater had been able to examine the series of

specimens of Antelopes of the Congo Territory, which contained

examples of the following species :

—

1. CepTialoplms ma,r%veUi (Lower Congo).

2. Ceplialophus grimmi (Lower Congo).

3. Cobus penricei (Matadi).

4. Cervicapra arnndinum (Lower Congo).

5. Hippotragus equinus (Lower Congo).

6. Tragelaphus grains (Lower Congo).

7. Tragelaphus scriptus (Cataracts of Lower Congo).

Mr. Sclater had been much gratified with the examination of

these specimens, as he had never previously seen a collection of

Antelopes from Congoland. He called special attention to the

fact of the Waterbuok being Cobus penricii (see ' Book of

Antelopes,' ii. p. 113, pi. xxxv.), as this species was previousl}-

known only from the southern part of Angola, also to the fact of

the Eoan Antelope apparently belonging to the southern form

Hippotragus equinus typicus.

Mr. Sclater gave a short account of his journey to the Cape,

from which he had just returned, after an absence of ten weeks.

The state of the country caused by the impending war had prevented

him from obtaining so many animals as he had hoped to do. But

the keeper whom he had taken with him had returned to this

country on the Ibth inst. with the following animals, which had

been mostly obtained from various friends and correspondents :

—

1 White-tailed Gnu {Connochcetes gnu), S
*1 ^o\WaQ\w\. {Cervicapra fidvo-rufula), S-
2 Dusty Ichneumons {Herpistes pulverulentus).

1 Ca))e Crowned Crane (Balearica regidorum ).

t2 Sflialow's Touracous {Turacus stlialoiri).

4 Cape Turtle Doves {Turtur capicola).

1 Vultiu'ine Eagle (Aquila verreauxi),

1 Tawny Eagle {Aquila ncevioides).

* New to the Society's Collection.

i" This beautiful pair of Touracous were captured at Npata, near Mossaniedes,

Angola, by one of Mr. W. L. Sclater's correspondents. [They have been well

figured by Mr. Frohawk in ' The Field ' (vol. xciv. p. 891, Dec. 2nd, 1899).]
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Mr. Sclater also stated that he had given an address at a Meeting

of the South African Philosophical Society at Capetown on

September 17th, " On the desirability of establishing a Zoological

Garden in Capetown," and that the Society had appointed a Com-
mittee to consider the subject. Mr. Sclater was in hopes that this

movement might ultimately lead to good results.

Mr. Lydekker exhibited the mounted head of a remarkably iine

Swamp-i)eer {Cervus dnvaiiceli), shot by Major C. B. Wood, of

Toms Hill, Aldbury, Tring, on the 5th of January, 1899, in the

Head of Swamp-Deer {Cervus duvauceli) from Ceatral Provinces, laiia.

Central Provinces, India. The specimen was noticeable on
account of the approximation of the antlers to those of that

variety of the Thameny known as C. eldi platyceros. This was

Pboc. Zool. Soc—1899, No. LIV. 54
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shown by the circumstance that the main bifurcation took place at

a much liigher point than usual, and the upper tine of the fork was
followed by two other tines, thus giviug the appearance of the row
of small tines in C. eldiplafi/ceros. Moreover, the very large angle

formed by the brow-tine with the beam suggested the continuous

curve of the eldi antler. The specimen clearly demonstrated the

pro]iriety of including C. eldi in the same subgeneric group as

C. duvauccU, rather thau that of separating the former as PanoUa.

A communication was read from Senor Florentino Ameghino,
C.M.Z.S., containing further remarks on ^'eumi/lodon listai from
Patagonia. He proposed to identify it ^ith the so-called " Jemich''

(or " WaterTiger *') of the Tehuelche Indians. This "ferocious beast"'

had been referred to by Musters, 'At Home with the Patagonians>,"

ed. 2, pp. 104, 105 (1873). Seii. Ameghino also considered the

Su or Succaroth of Lozano ('Historia de la Conquista del Paraguay,"

vol. i. pp. 285, 286, 1873) to be probably the same animal.

Mr. A. Smith Woodward exhibited, on behalf of Dr. Moreno, the
skull and other specimens of Neomylodon listai (Gn/potherium) lately

discovered in the cave in Southern Patagonia where the original

pieces of skin were first obtained, and made remarks on them.

The Secretary exhibited, on behalf of Mr. C. E. Pole Carew,
F.Z.S., some malformed horns of the Sambur Deer {Cervus aris-

toleJis), obtained by him in the southern province of Ceylon, and
read some notes on them sent By Mrs. Carew.

The following papers were read :

—

1. Field-notes on the Blue Duiker of the Cape Colony

{Cephalophus monticola) . By F. Vaughan Kirbv, F.Z.S.

[Keceived May 22, 1899.]

Although in point of numbers one of the commonest of the
Colonial Antelopes, this delicate little creature is of such retiring
habits, and its size is so insigniticant, that less is known of it than
of other Antelopes of the district. In the densely-w ooded kloofs
and on the hill-sides covered with low scrub and often impenetrable
thorn-jungle, which form their home, it is rarely indeed that even
the most skilful stalker can move with such silence and care as to
be neither heard nor seen by them, even though their restless dis-

position causes them often to move about during those hours of
daylight when most other forest-dv\ellers are asleep. Even in the
densest bush, the spaces underneath to a height of two feet from
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the ground are comparatively clear, hence the little Blue Duiker,

or Blue-buck, as it is generally called, moves about iu wliat to him
is practically open bush, in which objects are visible at a con-

siderable distance : thus the stooping, struggling form of the

stalker worming a passage through an opening two feet square

in an unvielding wall of thorns, or striving to free himself from
the too firm embrace of a network of " wacht-een-beetje " bushes,

cannot fail to attract attentioa long before the little grey watcher,

standing motionless in the shadows, has been discovered.

At the bush-drives so common iu the Colony, Blue-buck are

seldom turned out ; they will keep such dogs as have not learned

wisdom of experience tearing round and round a kloof all day, but

will never venture to ]^reak unless by chance a hard-pressed indi-

vidual takes advantage of some narrow bush-strip at au iinwatched,

unthought-of point to escape by way of it into the next kloof.

The Blue-buck may be easily bagged, however, in the early

morning by the exercise of a little judgment. The direction of

the wind must be studied before all things, then search must be

made for the most frequented " paths " or " runs." Should one be

found which is evidently a main path to and from certain feeding-

grounds, this can be watched ; but a surer method is to find a spot

where they are accustomed to feed on the surrounding bushes.

In such places many converging paths will be seen, in view of

which, at a short distance down wind, the watcher must take his

stand before sunrise, keeping out of sight behind a bush or fallen

tree-trunk. Under such circumstances, his jjatience will not be

severely taxed before he is rewarded by a sight of the little grey

wood-elves. In localities where water is handy, the paths to

and from it may be watched. In the heat of summer Blue-buck

frequently drink between noon and 2 p.m., but, as is the case

W'ith the Bush-buck, in the extensive arid regions of this Colony,

the want of water troubles the Blue-buck not at all ; during the

trying drought « hich has raged over the Gamtoos river district

for the past fifteen months, countless numbers of both Bush-

buck and Blue-buck have certainly not tasted water from one

week's end to another.

In little disturbed localities I have seen Blue-buck playing about

in pairs on fairly open^round bordering the kloofs as late as 8 a.ii.,

and towards evening, during the hour before sunset, they may often

be seen standing in or crossing any quiet road which passes through

scrub-bush . But they are very quick, and though in the dusk

they will stand watching the intruder curiously, yet before the

light fails they usually scuttle off very promptly, uttering their

sharp, but by no means shrill alarm whistle. They are apt soon to

stand again, however, so that if silently followed up, a shot may
be obtained. AVhen lyinr up for the day they usually select

spots overgrown ^\dth thorn-bush and other vegetation, reaching

these from the more open bush, in which they feed, by regulai-ly

frequented paths.

It will be remarked that while in many respects their habits are
54*
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similar to those of the Red Duiker (C. natahnxis), they entirely

differ from them in their rigid avoidance of really open ground ; for

it is well known that the Ked Duiker loves to disport himself on
open grassy ridges 2u0 or 3(J0 yards distant from any bush : I

have shot many in such situations. " Scuttle " is a word which
aptly describes the movements of a Blue-buck when alarmed :

unlike C. grimmi and C. mitalensis, they do not bound away, but
move at a quick scuttling trot.

Blue-buck are almost entirely browsers upon bushes, and it is well
known that in order to get at branches which are out of their reach
when standing on the ground, they will raise themselves on their

hind legs like goats, resting tlieir fore feet against the tree-stem.

Perhaps, however, the fact is now made known for the first

time (if, indeed, it does not actually amount to the discovery of a
hitherto unknown habit of this antelope), that the Blue-buck can
and does clhnh trees ! My brother Mr. E. W. Kirby witnessed this

singular feat yesterday morning (21st April), when out stalking,

and actually shot one as it stood on a branch, browsing on the
leases around it. He was first attracted to the spot by the low
grunting sounds they were making, but, though they were evidently
close by, he failed to make one out after carefully scrutinizing the
surrounding bush. Advancing cautiously, he soon saw the lea\ es of

a " boer-boon '" tree ' shaking violently, and for a moment believed

it was caused by either baboons or monkeys : at last, to his surprise,

he discovered a Blue-buck moving along a branch of the tree some
12 feet from the ground. Although in pursuit of Bush-buck, this

opportunity of shooting a Blue-buck under such peculiar circum-
stances was not to be lost, so he fired and killed it. At the report
of the rifle at least eight other Blue-buck dropped from the branches,
apparently reaching the ground on all four legs at once, and scuttled

off ; while, as he stepped forward to secure the dead one, a male,
another dropped apparently out of the tree under which he had
knelt to fire the shot. That same morning he saw Blue-bucks in four
different trees. The boer-boon tree above mentioned rose from
the ground at an angle of about 50°, but the Blue-buck were not on
the main trunk, but amongst the smaller branches. I regret that
an accident had prevented me from being with my brother that day,
as I had intended ; but he assures me he will be able to point out
the spot another day, when he is confident I shall an be eye-witness
of this singular climbing feat.

Perhaps it will not be out of place if I here make reference to
the singular little Antelope which I shot in Nov. 1896, in the
Kwawa district, Portuguese East Africa. The skull is still in

Mr. Eowland Ward's hand, (the skin was unfortunately amongst
the valuable trophies purloined inDelagoaBay by a notorious firm
of " forwarding agents '"), and was, at my request, sent by him to
Mr. Sclater for examination. It was pronounced to be " apparently
that of a Blue-buck," but without the skin no definite conclusion

' Parmers' bean-tree.
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could be arrived at. Now at the time this opinion was given my
knowledge of the Bine-buck and its habits was but slight ; but
during my residence in the Cape Colony 1 have studied them very

carefully, and lam now able to advance further reasons why I am
convinced that this Kwawa Antelope was not 0. monticola. At first

I could only point to the entirely different coloration, the Kwawa
specimen being a warm yelJowisli-red, with pure white undevparts,

and a wash of the mouse-grey colour, peculiar to C. monticola, on
the frontals and nape of the neck ; hut it is now evident to me that

the habits of the two are quite dissimilar, the Kwawa Antelope
being very restricted in its range, more partial to open clearings,

less fhy, and a less pronounced browser, while its movements are

springy and more resenrble those of Nesotracjus livingstonianus, for

VA hich Antelope I and my native followers at first mistook it.

However, I hope soon to secure other specimens, and until then it

is idle to speculate upon the subject.

o On the Scorpions, Pedipalps, and Spiders from Tropical

West Africa represented in the Collection of the British

Museum. By R. I. Pocock.

[Eeceiyed May 24, 1899.]

(Plates LV.-LVIII.)

With the exception of the Attidse and of some of the more
obscure species of other families, which I have not attempted to

determine, this paper contains a record of the Arachnida belonging

to the Orders Scorpiones, Pedipalpi.and Araneae, now contained in

the British Museum, which have been collected at various times

in West Africa between Senegambia in the north and the Congo in

the south. Senegambia has been fixed as the northern limit,

because it is at that point that the western Ethiopian fauna blends

with the western Mediterranean fauna. Fi'om the countries lying

to the south of the Congo we have very little material ; hence this

river has been regarded as the southern limit of the area of which
the fauna is discussed in the following pages.

By far the richest collection, both as regards numbers of speci-

mens and species, that we have received froui this area is the one
that has been sent in instalments during the past twelve months
by Mr. Gr. L. Bates from the Benito Eiver in French Congo.
This collector, whose name has already been frequently mentioned
in the pages of the ' Proceedings ' in connection with various rare

mammals that he has procured, has been wonderfully successful in

his search after Spiders, having sent home representatives of many
new species, and added to the National Collection several others

which, although previously known, had never found their way into

our cabinets.
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Order SCOEPIOXES.

Tamily Buthid-IE.

Genus Bltthus Leach.

BtJTHCS (PBio>-rRUS) ciTEiNus (Hempr. & Ehrenb.).

Androctomts (Prioiiuriis) citrinus, Hem|)r. & Ehrenb. Sjmb. Ph^ys.,

Scorp. no. 6, pi. ii. %. 2.

Prionurus citrinus, Pocoek, J. Linn. Soc, Zool. xxv. p. 306 (1896).

Buthus citrinus, Kraep., Das Tierr., Scorpiones, p. 16 (1899).

Loc. Senegal {Keys. Coll., and several specimens procured from
Heine).

Apparently extending right across the Saharan region from
Senegal to Dongola and Upper Egypt, where it was first procured.

Buthus occitanus (Amor.).

Scorpio occiianus, Amoreux, Journ. Phjs. xxv. p. 9, pi. i. figs. 1-3

(1753).

(= occitanus and eurojaceus (Linn.) of recent authors.)

Loc. Senegal {Heine) ; Gambia {Sir A. Moloney).

Seuegambia is the southern limit on the west of Africa of this

common Mediterranean species.

BUTEUS HOTTENTOTTA (Fabr.).

Scorpio hottentotta, Eabr. Ent. Syst. ii. p. 435 (1793).

Loc. Gambia {Mr. Dalton) ; Sierra Leone {Surg.-Capi. Clements
and £. E. Austen) ; Shongo ( W. A. Forbes); Niger {Sir R. Murchi-
son) ; Asaba, 180 miles up Niger {I)r. Crosse).

Genus Lychas C. Koch\

Lychas aspek (Poc).

Isometriis asper, Pocoek, J. Linn. Soc, Zool. xxiii. p. 445 (1890) ;

Kraep. Das Tierr., Scorpiones, p. 49 (1899) {Archisometrus).

Loc. Congo {J. Pinnoch and A. Curror, Esq., R.N.) ; Ausola
{Dr. Welwitsch).

Genus Uboplectes Pet.

Ueoplectes occidejttalis Simon.

Uroplectes occidentalis, Simon, Bull. Soc. Zool. Fr. p. 219 (1876).
Lepreus occidentalis, Poc. P. Z. S. 1890, p. 132, pi. xiv. ii". 4;

id. Ann. Nat. Hist. (6) xvii. p. 388 (1896) {Uroplectes).

Tityus chinclioxensis, Karsch, Z. Naturw. lii. p. 370 (1879).

Based bj' C; Koch upon two species, L. macidatus and L. sc-utilus, wbieh at
the present time are nut regarded as congeneric. Tlae first is the type of
Henjprich and Ehrenberg's genus homdrux. Consequently L. scidilus stands, by
elimination, as the type of Lt/chan.

Kraepeliu applies this system of elimination to tlie selection of the type of
the genus Ueterumdrus, but not to Li/thas.
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Loc. Cougo (A. Curror, Esq., li.X., and J. Pinnock)
; Cefcte-

Camma, Gabooa (' Gerrard ') ; Angola {Dr. Wiilwitsch).

Uroplectes andre.e, sp. n.

Nearly allied to U. occidmtalis Simon, but recognizable by having

the superior edge o£ the 4th caudal segment armed posteriorly

with a tooth-like tubercle like that which is observable on the

preceding segments, and the corresponding edges ot the 5th
caudal segment ending beliind in a rounded bitid lobe with a

vertical posterior margin ; the tail, moreover, is parallel-sided, not

posteriorly incrassate.

Measurements in millimetres.—Total length 58, length of cara-

pace 6, o£ tail 33, of movable digit 7.

Loc. Kaasai, on the Loange Eiver, Upper Congo {Mr. Andrea:).

Genus Babxcurus Karsch.

Babtcurits BtTTifERi Karsch.

Bahycuras biittneri, Karsch, Berl. ent. Z. xxx. p. 78 (1886) ;

Pocock, Ann. Nat. Hist. (G) xvii. p. 429 (1»96); Kraep. Das
Tierr., Scorpiones, p. 62 (1899).

Loc. Benito Kiver (&. L. Bates), Cette-Camma, Gaboon; mouth
of the Loango River {H. Durjcjun).

Babtcurus kirki Poc.

Mhoptrurus lirJci, Poc. Proo. Zool. Soe. 1890, p. 137.

Loc. W. Africa {Kirh)\ Lome, Togolaud (Miller).

Babtcurus johxsxoni Poc.

Bahijcarus biittneri, Poc. Proc. Zool. Soc. 1890, p. 138 (not of

Karsch).

Babi/curus joJinstonii, Poc. Ann. Nat. Hist. (6) xvii. pp. 429-430

(1896).

Loc. Eio del Eey (H. H. Johnston).

Genus Isohetrus Hempr. & Ehrenb.

IsoiiETRUs EUEOP.EUS (Linn.) '.

(= /. maculatus T}q Geer, and almost all modern authors.)

Loc. "W. Africa {Dr. KirJc) ; Sierra Leone {James Foxcroft, E. E.

Austen) ; Panti ; Cette-Camma, Gaboon ; Cameroons {J. PlanocJc)
;

Angola {Dr. Welwitsch).

' The evidence adduced by Lonnberg (Ann. Mag. ?fa1. Hist. (7) i. pp. 86-87,
1898) in favour of Lis view that the Scorpion described by De G-eer as/, mavii-

latiis is the S. europmus of the 10th ed. of the • Systenia ' appears to me to be more
cogent than the evidence in favour of the identity of Scorpio niaarus and
Scorpio australis of the latter work. Yet Kraepeliu in his ' Tierreich ' accepts
the two last, but rejects S. europaics.
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Genus Centrurus (Hempr. & Ehreub.)> Pet.

CeNTRURUS MARGARITAT0S (Grerv.).

Scorpio marrjaritatus, Gerv. Voy de la Bonite, i. p. 281, pi. i.

figs. 13-17 (1841).

Centrums f/ambieiisis, Karscli, MT. Miinch. ent. Ver. iii. p. 123
(1879).

Log. Sierra Leone {Sarg.-Capt. Clements) ; recorded by Karsch
from Gambia.

Undoubtedly imported from America; perhaps from Jamaica,

where the species is common.

Genus Pandinus Thor.

Pandinus impebator (C. Koch).

Buthus imperator, C. Koch, Die Arachniden, ix. p. 2, fig. 69.5

(1842).

Pandinits imperator, Kraep. Das Tierr., Scorpiones, p. 122
(1899).

(= roeseli, Simon; africnnus, Linn., Thor,, Poc, Kraep.)

Log. Slave Coast (Alvan Millson); Gold Coast ( Co ^.>S'u- F. Fi'sting);

Fanti (Capt. Marryat) ; Ashanti ( W. H. Adams) ; 80 miles inland
of Axim (If. G. Fames) ; Onitsha on the Niger {Sir J. Marshall)

;

Asaba, 180 miles up the Niger {Dr. Crosse) ; Jebba and Ilo, on
the Upper Niger {Dir. Christy, Capt. Eigbi/, and Lieut. Abadie)

;

Wegbe, Ho district, Togoland ( W. G. Lines) ; Fernando Po
{Mrs, Burton and Ca2Jt. Birch).

Pandinus imperator (C. Koch), subsp. gambiensis nov.

1 Heterometrus imperator {C Koch), Simon, Eev. Mag. Zool. 1872,
p. 55

;
Becker, Ann. Soc. ent. Belg. xxiv. pp. 137-140 (1880).

Differing from the more southern form of P. imperator typtcus in

having the carapace entirely covered with granules, the terga much
more closely and thickly granular, and the ornamentation of the
upper surface of the hand much more distinctly tubercular, the
tubercles remaining for the most part distinct and not running
together into a network of ridges. Pectinal teeth 16-18.

Total length up to about 155 mm.
Log. Gambia {Sir A, Moloney; type); also several specimens

from Senegal {Heine).

Pandinus dictator Poc.

Scorpio dictator, Poc. Ann. Mag. Nat. Hist. (6) ii. p. 251 (1888) ;

Kraep. MT. Mus.Hamb.xi. p. 70(1894); id. Das Tierr., Scorpiones,
p. 123 (1899).

Loc. W. Africa (no history) : Fernando Po {Capt. Birch ; type)
;

mouth of the Loango Eiver {H. L. Duggau).
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Genus Opisthacanthus Pet.

Opisthacanthus lecomtei (Lucas).

Ischnuras lecomtei, Lucas, in Thomson's Arch. Ent. ii. p. 428

(1858).

Op istJiacanthus duodecim-dentatus, Karsch, Berl. ent. Zeit. xxx.

p. 79 (1886).

[See also Pocock, Ann. Mag. Nat. Hist. (6) xii. p. 318 (1893) ;

Kraep. Das Tierr., Scorpiones, p. 149 (1.899).]

Loc. Benito River ((?. L. Bates).

This species was not represenfed in the British Museum until

Mr. Bates procured it.

Opisthacanthus africanus Simon.

Opisthacanthus africanus, Simon, Bull. Soc. Zool. Fr. i. p. 221

(1876).

Opisthacanthus septem-dentatus, Karsch, Z. Naturw. li. p. 372
(1878).

[See also Pocock, Ann. Nat. Hist. (6) xii. p. 316 (1893) ; Kraep.
Das Tierr., Scorpiones, p. 149 (1899).]

Loc. Guinea (in Kejserling's Coll.) ; Cette-Camma, Gaboon
{Gerrard)\ Congo {A. Curror, Esq., R.N., J. PiimocJc) ; Stanley

Palls, Congo (Gerrard),

Order PEDIPALPI.

Genus Titakodamon Poc.

TiTANODAMON BASSAMENSIS (Lucas).

? Phalangium medium, Herbst, Nat, ungefliigelt. Ins. i. p. 77,
pi. iv. fig. 1 (1797).

Phrynus hassamensis, Lucas, Arch. Ent. ii. p. 434 (1858).
Phrynus kochii and P. granulosus, Butl. Ann. Nat, Hist. (4) xii.

pp. 120-122 (1873).
Phrynus savatieri, Eochebrune, Bull. Soc. Philom. (7) viii. p. 28

(1884).

Titanodamon hassamensis, Poc. Ann. Mag. Nat. Hist. (6) xiv,

p. 290 (1894).
Damon medius (Herbst), Kraepelin, Das. Tierr., Scorpiones,

p. 238 (1899).

Loc. Sierra Leone {H. 0. Hart, Surg.-Capt. Clements, C. M.
Mkford, &c.) ; Dixcove in Ashanti {B. Frend) ; Cape Coast Castle
{J. P. Broivn); Asaba, 180 miles up Niger {Dr. Crosse); Gold
Coast; Wegbe in the Ho district, Togoland

(
W. G. Innes); Jebba on

the Upper Niger {Dr. Christy) ; Cameroons {Capt. Burton).

TiTAIfODAMON JOHNSTONI PoC.

Titanodamon johnstoni, Poc. Ann. Mag. Nat, Hist. (6) xiv.

p. 291, pi, viii, figs. 2-2 6,
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Damon meclius johnstoni, Kraep. Das Tierr,, Scorpioiies, p. 239

(1899).

Loc. Fernando Fo(Vigors Coll.) ; Old Calabar (J. W. CocJcburn and
Miss Khigdeij) ; Caraeroons {H. H. 6f J. M. E. Johnston, Miss

Kingsluy); Kio del Rey {H. H. Johnston); Benito River {G. L.

Bates).

TiTANODAMON TIBIALIS (Simon).

? Phrynus tibialis, Simon, Bull. Soc. Zool. Fr. i. pp. 12-15(1876).

Titanodamon tibialis, Poc. Ann. Mag. Nat. Hist. (6) xiv. p. 291

(1894).

Damon meclius tibialis, Kraep. Das Tierr., Scorpiones, p. 239

(1899).

Loc. Congo {A. Curror, Esq., B.N.) ; West Africa (Mi\ Dalton).

Order ARANE^.

M X G A L O M O R P H .E.

Family Theraphosid.e.

Subfamily Theraphosin.e.

(= T}iera2)hosinfe, sensu stricto, Pocock, P. Z. S. 1897, p. 772.)

Genus Scodba Becker.

Scodea calceata (Fabr.).

Aranea calceata, Fabr. Ent. Syst. ii. p. 427.

Scodra aussereri, Becker, CR. Soc. Ent. Belg. 1879, p. cxlii ;

ibid. 1881, pi. ii. Hg. 1.

Stromatojoehna alicapillatam, Karsch, Berl. ent. Zeit. 1881,

p. 218.

Scodra calceata, Pocock, Proc. Zool. Soc. 1897, pp. 755 & 756
(sensu stricto).

Loc. Accra{G. A. Hiylett); Cametoons (Ca^jt. Burton) ; Ashanti;

Afram plains.

SCODRA GRISEIPES PoC.

Scodra griseipes, Poc. Proc. Zool. Soc. 1897, p. 756, pi. xliii. figs.

7-7 ((.

Loc. Sierra Leone (C Wilson and C. M. Mitford).

ScODEA BRACHTPOUA PoC.

Scodra brachypoda, Poc. loc. cit. p. 757, pi. xliii. figs. 8-8 a.

Loc. Asaba on the Niger {Dr. Crosse) ; Cape Palmas (Alvan
Millson).
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SCOURA EUMIGATA, SJ). 11.

2 . Colour. Carapace and upperskls ot" mandible clothed with

bright, almost mustard-yellow or greyish-j^eliow hairs ; upperside

of femora and patellae of palpi and anterior legs olive-yellow; tibiae

with a basal gi-eyish-white patch and two short median lines
;

protarsi and tarsi with median black patch ; setae on the limbs

greyish ; the upperside of the fringes bordering the leg-segments

greyish brown ; upperside of abdomen greyish brown, with sym-
metrically disposed darker patches and bars ;

the entire underside

of leys and palpi, excepting the scopulce, of abdomen, coxce, and
sternum deep sooti/-hlacJc ; circumoral hairs crimson.

Thoracic fovea deep and subcircular ; carapace distinctly shorter

than patella and tibia of 1st leg, and stouter by one third of the

protarsus than the tibia and protarsus of this limb ; less also than

patella and tibia and than tarsus and protarsus of 4th.

Legs 4, 1, 2, 3 in length
;
patella and tibia of 4th a little greater

than of 1st, 4th leg about three times as long as the carapace

:

segments of legs thickly fringed.

Measurements in millimetres ( 2 type).—Total length 44 ; length

of carapace 21, width IS ; length of 1st leg 60 (patella + tibia 23),

2nd leg 58 (patella -|- tibia 22), 3rd leg 53 (patella + tibia 9),

4th leg 64 (patella -1- tibia 23-5, pi'otarsus 16).

Loc. Benito Eiver (G^. L. Bates).

The distinguishing characters of the females of the known species

of the senus iScodra mav be re-stated as follows :

—

a. Carapace longer than patella -|- tibia of Ist leg and as

longas tibia -(- protarsus of this limb hrach^jpoda Poc.

b. Carapace shorter than patella -f- tibia of 1st leg and
shorter than the protarsus and tarsus of this limb by

one third of the pi-otarsus.

«'. 4th leg longer than 1st and about three times as long

as the carapace
;
patella 4- tibia of fourlh a little

longer than those of 1st ; tibiw of legs sooty black below fumigata sp. n.

6'. 4th leg shorter than 1st and much less ti]an three

times as long as carapace
;
patella + tibia of 4th njuch

less than those of 1st ; tibiie not sooty black below.

a-. Lower and irjner surface of femora of palp and of

first pair of legs greyish or yellowish brown ; sette

yellowish brown griseipea Poc.

b'^. Lower side of femora of all the legs and inner surface

of femora of palp and 1st and 2nd legs sooty black :

bristles on legs foxy red calceata.

Genus Heteuoscodka, nov.

This new genus and Scodra, its nearest ally, may be diagnosed

as follows :

—

a. Fourth leg thinner than first ; the tibia of 4th thinner

than patella and femur, the height and width of the

tibia about one quarter the length Scodra Becker.

h. Fourth leg thicker and strongei- than 1st ; the tibia thick,

its heignt a little exceading the height of the patella,

equal to that of the femur, and about one half the

lejigth of the tibia Hderoscodra, nor.



840 MB. R. I. POCOCK OX SCORPIONS, PEDIPALPS, [NoV. 14,

Heteroscodba maculata, sp. n.

2 . Colour. Carapace covered with white hairs round the margin

and furnished \\"ith narrow white stripes which radiate from the

fovea to this white border, the intermediate area clothed with hairs of

an olive-green tint, forming two indefinite longitudinal bands starting

with a deep patch of the same tint on each side of the ocular

tubercle ; upperside of abdomen olive-green, mottled with white
;

mandibles black, covered with ashy-grey hairs ; legs deep red,

covered with ashy-grey hairs ; the naked lines on femora, patellae,

and tibiae very distinct ; hairs on femora and tibiae whiter than on
the rest of the limbs, the distal extremities of which are clothed

with foxy-red bristles, with a greenish underclothing ; upper-

side of tibiae with two submedian white lines or spots, on the

proximal side of which there are a pair of blackish bands ; a large

black spot on the upperside of the tarsus and on the basal half of

the protarsus, as in Scodra the extremities of the segments with a

narrow rim of white hairs ; lower side of trunk and limbs uuiform

ashy grey, the scopulse bluish green.

Carapace longer than wide, the width almost equal to the length

from the anterior median eye to the posterior border. Eyes as in

Scodra ; the length of carapace a little less than patella, tibia, and
tarsus of palp, a little excelling patella and tibia of 1st leg, less

than those of 4th leg, equal to tibia, protarsus, and half the tarsus

of the 3rd, less than protarsus and tarsus of 4tl^ greater than

those of 1st ; the width a trifle less than patella and tibia of 1st,

and just exceeding those of 2nd leg.

Legs 4, 1, 2, 3, without spines, scopulate as in Scodra
;
protarsus

of 4th longer than tibia of 4th, and as long as protarsus and half

the tarsus of the 1st.

Measurements in millimetres.—Total length 30 ; length of carapace

16, width 14-5; length of 1st leg 42, of 4th 48, patella and tibia of

1st 15, of 4th 18 ; length of tibia of 4th lO-o, height 4*5.

Loc. W. Africa {F. W. Marshall).

A single female specimen of this interesting new spider was

received from this Society, to which it had been presented alive by
Mr. F. W. Marshall. This specimen lived for some months in the

Insect-house at the Society's Gardens, and was referred to by
Mr. A. Thomson as Scodra calieata in his report upon the Insect-

house for 1897 (see P. Z. S. 1898, p. 81). Though very closely

resembling Scodra calceata in colour, the spider was found, upon
closer examination after death, to be the representative of quite a

distinct species.

Genus Selexogteus Poc.

Selexogxbus c^ruleus Poc.

Selenogtjrus cceruleus, Poc. Proc. Zool. Soc. 1897, p. 768.

Loc. Sierra Leone {Surg.-Ca^A. Clements and H. E, Austen),
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Selenogyrus aureus Poc.

Selenoffytnis aureus, Poc. op. cit. p. 768, pi. xli. figs. 2-2 a.

Loc. Sierra Leone (no further history).

Hapnlopus africanus Simon, from Assinie (Ann. Soc. Ent. Fr.

1887, p. 275), perhaps belongs to the genus Sehnogi/rus (see

Pocoek, P. Z. S. 1897, p. 774, note).

Genus Miaschistopus Poc.

MlASCHISTOPUS RAPIDUS PoC.

Miaschistopus rapldus, Poc. Proc. Zool. Soc. 1897, p. 770,
pi. xli. fig. 5.

Loc. W. Africa {Keyserling Coll.).

Subfamily Eumenophortx^,

Pocoek, Proc. Zool. Soc. 1897, pp. 772 & 773.

Genus EuMEiifOPHORUs Poc.

EuMENOPHORUS C'LEMENTSI Poc.

Eumenophorus clementsii, Poc. Proc. Zool. Soc. 1897, p. 766.

Loc. Sierra Leone {Surg.-Capt. Clements).

Genus Phoneyusa Karsch.

Phoneyusa, Karsch, Berl. ent. Zeit. 1884, p. 347 (type P. helan-
dana Karsch).

Harpaxotheria, Simon, Actes Soc. Linn. Bord. 1889, p. 413
(type, H. antilope Simon).

The species of Spiders here and in my previous paper on the
African fauna referred to Phoneyusa have been identified as
belonging to that genus on the strength of M. Simon's statement
(Hist. Nat. Araignees, i. p. 154, 1892) that the type species of
Phoneyusa and Uarpaxolheria are congeneric.

Nevertheless it is possible that the two forms will prove gene-
rically separable. If Karsch's description of P. helandana is reliable,

that species differs from all the species which I refer to Phoneyusa
and which doubtless belong to Harpaxothena, in the strict sense of
the word, in the following features :—

a. Carapace about one third longer than broad (.34 : 22|)

;

sternum also about one third longer than broad
(154 ' lOi) ; tibiffi of legs with many apical spines, 8-9
on the 1st and 2nd, 4 on the 3rd and 4th lelandaiia Karsch.

b. Length ofcarapace and sternum exceeding the respective
widthsby less than one quarter of the length ; tibiie of
legs in ^ at most with a pair of apical spines antilope B\\n.

occidentalis, Luc, hiittnerl, Karsch (? spinal armature).
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But although there is thus a possibility o£ resuscitating Harpax-

theria, it must be remembered that the apparently greater narrow-

ness of the cephalothorax in P. belandana may be due to artificial

shrinkage, and that too great stress should not be laid upon the

tibial spine-armature, seeing that iu the male of P. gregorii, which

is apparently congeneric with P. antUope and P. ocn'dentalis, the

tibia of the 1st leg is armed with 5 spines, the 2nd with 3, and the.

3rd and the 4th w ith 2 each.

Again, before Harpaxotlieria be rescued from the world of syn-

onyms, it will have to be ascertained that it is distinguishable from

Karscli's previously established genus Pelinolnvs, a poiut about

which great doubt may be entertained.

Phonetusa occidentalis (Lucas),

Ml/gale occidentalis, Lucas, Thomson's Arch. Ent. ii. p. 380 (1858).

2 . Colour. Integument of carapace, mandibles, and legs uniform

deep reddish brown, covered with deep olive-green hairs ; the

distal segments of the palpi and of the tirst two pairs of legs much
redder in the young ; femora, patella?, tibiae, and yirotarsi with a

fringe of yellowish-pink hairs at their distal extremities ; abdomen

greenish brown; the long bristles on the legs and abdomen reddish.

Carapace considei'ably longer than patella and tibia of 4tb and

2nd legs, a little longer than those of 1st, longer than tarsus and

protarsus of 4th, much longer than those of 1st, a little lunger

than patella, tibia, and tarsus of palp ; its width a little less than

the area between the posterior emargination and the ocular tubercle,

much exceeding the 4th protarsus and just exceeding protarsus

and tarsus of 1st leg, a little longer than femur of 4th leg.

Legs 4, 1, 2, 3 : 4th exceeding 1st by one fourth the length of its

tarsus ; tibiae with a pair of distal spines below, protarsus of 1st

with 1 median apical spine, of 2nd with 3 spines, of 3rd and 4th

with about 9 spines iu a transverse row.

Measurements in irdllimetres.—Total length 62 ; length of cara-

pace 32, width 26 ; length of palp 47, of 1st leg 78, of 2nd leg 69,

of 3rd leg 63, of 4th leg 79, patella and tibia of 1st 30, of 4th 27,

protarsus of 4rh 21 (legs and palpi measured from base of femur).

In younger females the legs are much longer as compared with

the carapace than in the adult.

Loc. Benito River ((?. L. Bates).

This species has not been hitherto recognized since it was first

established.

It certainly differs from P. belandana Karsch (Berl. euti. Zeit.

1884, p. 348), from NiamNiam in Central Africa, in having only a

pair of spines at the apex of the tibiae, instead of a large number as

in P. helanduna ; that is to say, 9 on the 1st tibia, 8 on the 2nd, &c.

In P. belandana also the sternum is nearly twice as long as wide

(15 : 8), whereas in P. occidentalis the length is only a little greater

than the width (9 : 7"5). In the characterof the sternum P. occiden-

talis resembles P. hUttneri Karsch (Berl. ent. Zeit. 1886, p. 83), from
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Sibange Farm, Gaboon, witli which it may prove to be identical.

Karsch, however, says nothing about the colouring o£ P. biittneri,

nor about the spine armature of the legs.

From P. {Harpaxotheria) antilope Simon (Act, Soc. L. Bordeaux,

xlii. p. 414, 1889), from Tomby in the Congo, P. occidentalis also

differs, judging by the leg-measurements that Simon gives. For
example, the 4th leg in the type of P. antilope exceeds the 1st by
about 10 mm, (63'2: 53 -o), that is to say, by considerably more than

the length of the tarsus of either limb, whereas in P. occidentalis

the difference does not amount to more than half the tarsus.

Phoneyusa bidentata, sp. n. (Plate LVI. fig, 11.)

(S . Colour : a uniform dull greyish-brown clothing of hairs on

the trunk and limbs, the long bristles on the legs and abdomen
reddish grey, the integument beneath the hairs nearly black ; a

narrow fringe of pale pinkish hairs at the distal end of the femora,

patellae, tibiae, and protarsi.

Carapace longer than wide, its length slightly exceeding that of

patella, tibia, and tarsus of palp, equal to protarsus and femur of

4:th leg, considerably less than patella and tibia of 4th leg, a little

greater than patella and tibia of 3rd leg, its width just about equal

to femur of 2nd.

Legs long and slender (those of 1st pair absent), with two or three

spines at the apex of tibiae beneath, about 4 on apex of 2nd pro-

tarsus, and a row of about 8 on apex of 3rd and 4th protarsi; 4th

leg exceeding the 2nd by about two thirds of its protarsus, patella

and tibia of 2nd about equal to those of 4th, the tarsi about equal

;

tarsus of 4th, including claw, about equal to patella of 4th ; bristles

upon legs and abdomen hooked at their distal ends. Tibia of jjrtZy>

about three times as long as broad ; bulb of palpal organ subcircular

and furnished with two spines, the principal spine rather short,

stout, not filiform, furnished externally with two keels which pass

on to the bulb, the smaller spine in front of the larger, much
smaller than it and curved in the opposite direction.

Measurements in millimetres.—Total length 4 1 ; length of carapace

23, width 20-5 ; length of palp 35, of 2nd leg 74, of 3rd 65, of 4th

80, patella and tibia of 4th 27 ;
protarsus of 4th 23-5, tibia of 4th

18, tarsus 9.

Loc. Benito Eiver {G. L. Bates).

This species differs from all the known species o£ Phoneyusa

that are based upon male examples in the possession of a second

spiniform process on the bulb of the palpal organ.

These species are P. {Harpaxotheria) gracilipes Simon, from the

Congo, and P. {Harpaxotheria) ectypa Simon, from Abyssinia (Act.

Soc. L. Bordeaux, xlii. pp. 414-415) ; P. gregorii Pocock (Proc.

Zool. Soc. 1897, p. 760, pi. 43. fig. 6), from Masailand, and P. bettoni

Pocock (Proc. Zool. Soc. 1898, p. 503), from the area between
Mombasa and Uganda.
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Genus Hystebocrates Simon.

Htsteeoceaxes gigas Poc,

Hysterocrates gigas Poc. loc. cit. p. 762.

Loc. Cameroons {J. M. C. Johnston) ; Oil River (//. 11. Johnston),

Hysteeoceates laticeps Poc.

Hystet-ocrates laticeiis Poc. loc. cit. p. 7G5, pi. xli. figs. 4-4 i.

Loc. Old Calabar {Miss Kingsley).

Hysteeoceates ceassipes Poc.

Hysterocrates crassijjes, Poc. loc. cit. p. 7G4, pi. xli. fig. 4 c.

Loc. Caoieroons {B. U. Johnston).

Hysteeoceates heecules, sp. u.

5 . Colour. Integument black, covered with a thick coating of

dark olive-brown hairs, shining with greyish silky sheen under

reflected light.

Carapace a little longer than patella and tibia of 1st and

of 4th leg, longer than tarsus and protarsus of 4th and than

patella, tibia, and tarsus of palp; its width equal to length

from tubercle to posterior emargination and to femur and patella

of 3rd leg, and to femur and one third of patella of 4th leg ; a

transverse depression in front of fovea, marking off a transversely

oval tubercle.

Mandibles tubercular in front.

Legs 4, 1, 2, 3; 4th exceeding 1st by nearly half its tarsus;

patella and tibia of 4th not longer than of 1st ; 4th leg not in

any sense thickened, femur more than three times as long as high

(25 : 7*8), thicker than patella, which is considerably thicker and

higher than tibia ; tibia slightly concave below and in the basal half

above, more than thi-ee times as long and wide as high (17*8 : 5"2) ;

length of upperside of patella more than twice its height or width.

Measurements in millimetres.—Total length 74; length of carapace

34, width 30 ; length of palp 49, of 1st leg 81, 2nd leg 72, 3rd

leg 67, 4th leg 88; patella and tibia of 1st 33, of 4th 32 ; tarsus

and protarsus of 4th 31.

Loc. Jebba, Upper Niger {Lieut. Aladie).

Eecoguizable from the other known species of the genus by its

large size, darker colouring, and by having the 4th leg unmodified,

not thicker than the 1st, and only exceeding it in length by less

than half its tarsus.

Hysieeoceates eobustus, sp. n.

$ . Colour olive-greenish brown, with reflexions of greyish-white

pubescence.

Carapace considerably longer than wide, the width equal to the

distance between the ocular tubercle and the median emargination ;

the length equal to that of patella and tibia of 4th leg, greater than

those of 1st and greater than tibia and protarsus of 1st ; the width
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slightly exceeding the length of the outer surface of the femur of

the 4th leg.

Legs 4, 1, 2, 3 ; 4th exceeding the 1st by rather more than the

length of its tarsus
;
patella and tibia of 4t]i a little longer than of

1st (24 : 22) ; 4th leg strong, but the patella and tibia narrower than

the femur ; width and height of patella about equal, but barely

equal to half the length measured along the upperside ; tibia

lightly convex above, its width a little greater than one third of

its length and a little less than its height ; protarsus longer than

tibia (15'5 : 13"5) ; femur of 4th leg very robust, its height exceed-

ing one third of its length.

Measurements in millimetres.—Total length 53 ; length of cara-

pace 24, width 20 ; length of 1st leg 5-5, of 2nd 49, of 3rd 4, of

4th 65 ; length of femur of 4th leg 18-5, height 7 ; length of the

tibia 13-5, height 5.

Loc. Benito Eiver {G. L. Bates).

The subjoined table will show how this species may be distin-

guished from the rest of the species of Hysterocrates known
to me :

—

a. Width of tibia of posterior leg equal to that of femur

;

tarsus of palp moi'e tumid above at base crassipes Foe.

b. Width of tibia of posterior leg much less than width of

femur ; tarsus not tumid above at base.

a^. Carapace long ; area between ocular tubercle and pos-

terior median emargination exceeding the width ... ffiffas Poc.

b^. Carapace wider, its width equal to the area between the

tubercle and the posterior emargination.

a^. Femur of 4th leg slender, its height barely one third

of its length.

a^. Hairy clothing of legs reddish brown ; 4th leg

thickened, the tibia almost as tliick as the femur, laticeps Poc,

b^. Hairy clothing deep olive-brown ; 4tli leg unmodi-
fied, the tibia much thinner than the femur kercules, sp. n.

6'. Femur of 4th leg stout, its height considerably

exceeding one third of its length robustits, sp. n.

Family Baetchelid^.

Genus Ctphonisia Simon.

Ctphonisia obesa Simon.

Cyplionisia ohesa, Simon, Act, Soc. L. Bordeaux, xlii. p. 409
(1889).

Loc. Benito Eiver (<?. L, Bates).

Two immature specimens probably referable to this species, which
was recorded from the Eio Quiliou (Congo).

Family DiplueidjE.

Genus Heteeothble Karsch.

jyeieroi^eZe, Karsch, SB. nat. Fr. Berlin, 1879, p. 64; Pocock,
Proc. Zool. Soc. 1897, p. 736.

Peoc. Zool. Soc—1899, No. LV. 55
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? Heteeothele gabonensis (Lucas).

Mygale gahonensis, Lucas, Arch. Ent. 1858, p. 382.

? Di])lura longipaljyis, Karsch, Zeits. Naturwiss. (3) iv. p. 564.

Two female specimens of a species referable to Heterothele,

obtained by (x. L. Bates on the Benito Eiver, are regarded as

jirobably identical with Mygale gahonensis, Lucas.

Family CiENiziDiE.

Genus Acanthobon, Guer.

AOANTHOBON ANGUSTICEPS, sp. n.

5 . Very closely resembling, both in size and spine-armature,

&c., A. laeusti-is, Pocock (Proc. Zool. Soe. 1897, p. 731, pi. xli.

fig. 7), from Lake Tanganyika. The two species may be separated

as follows :

—

a. Carapace broader as compared with its length (7"8 : 9),

width equal to the distance between the posterior

border and the anterior border of the ocular cluster
;

the two ocular tubercles higher, the area behind the

posterior considerably more depressed owing to the

greater elevation of the cephalic prominence ; ster-

num wider as compared with its length (4'8 : 5) ; legs

longer, length of 1st 18-8, of 4th 23, tarsus and pro-

tarsus of 4th 8
;
palp from base of femur 16, its three

distal segments 9-8 lacustris Poc.

h. Carapace narrower, its width as compared with its length

being 6'8 : 9, width equal to the length between the

posterior border and posterior edge of the ocular

tubercle ; ocular tubercle lower, but little elevated,

area behind the ocular cluster but little depressed

;

sternum narrower, very distinctly narrower than long

(4:5); legs shorter, length of 1st 17, of 4th 22,

tarsus and protarsus of 4th 7 ; of palp 15, its three

distal segments 9 angusticeps, s\% n.

Slight differences also are observable in the eyes, the posterior

medians being a little closer together, more directly behind the

medians and a little farther from the laterals. I have very little

confidence, however, in the taxonomic value of shght apparent

differences in the size and relative positions of these organs.

Loc. Benito River (G.L. Bates).

A single female example was procured.

Aeaohnomorph^.

Family DinopidjE.

Genus Dinopis Macleay.

DiNOPis BUBO Brit. Capello.

Dinopis bubo, Brit. Capello, Mem. Ac. Sci. Lisboa, (3) iv. pt. 1

:

Arachnideos etc. p. 16, pi. ii. fig. 3.
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Loc. Gaboon.
Eecorded from the Eiver Quilo.

DiNOPIS ASPECTANS, Sp. D.

5 . Colour. Carapace yellowish brown, covered with whitish hairs,

reddish hairs around the eyes ; mandibles pale yellow, sparsely

speckled with black, scantily clothed with yellow hairs : mouth

-

parts yellow ; sternum yellow, blackish at the sides, mottled with

yellow and white hairs ; palpi yellowish brown, mottled with black :

iegs brownish, femora infuscate distally, the anterior pairs also

infuscate beneath and spotted with black at the base of the spines

above, patellje fuscous, tibiae distally ijifuscate, 3rd and 4th pairs

with superior distal spot, protarsi yellowish indistinctly speckled

with black ; abdomen clothed laterally and below with whitish

hairs, with four white spots and two parallel lines on the area

between the epigastric fold and the cribellum ; the upper surface

covered with darker hairs, with a low crest of hairs passing trans-

versely in front of the prominences and curving backward on the

sides.

Carapace nearly twice as long as wide, its length equal to that

of tibia of 3rd leg, a little more than one third that of the 1st

protarsus, less than half (about two fifths) the length of the 1st

femur; cephaHc area a little wider in front than behind ; super-

ciliary ridges evenly rounded, not prominent or produced into horn

or tooth ; the posterior median eyes close together, their radius

exceeding the height of the clypeus, anterior medians about two

diameters apart.

Palpi very slightly longer than carapace.

Legs 1, 2, 3, 4 ; 1st twice as long as 3rd, 1st exceeding the 2nd by

half its protarsus and its tarsus ; 3rd reaching to apex of tibia of 2nd

when both are extended; on the femora of the 1st and 3rd the

anterior spines are supported on tubercles which also support

small tufts of hair.

Abdomen rather more than twice as long as wide, posteriorly

pointed and compressed, widest just in front of the middle, where

it rises into a pair of prominences, from which it narrows anteriorly

and posteriorly.

Measurements in millimetres.—Total length 19 ; length of cara-

pace 7, width 4; length of abdomen 12, width 5; length of 1st

leg 58, of 2nd 45, of 3rd 29, of 4th 28.

Loc. Benito Kiver {G. L. Bates) ; a single 2 example.

This new species may be at once recognized from D. anchietce

(Dinopis anchietce, Brit. Cap. loc. cit. p. 15, pi. ii. figs. 2-2 c), from

Eio Quilo, Angola, by the absence of triangular superciliary crests,

the greater length of legs, flatter and longer carapace, proximity

between posterior median eyes, &c. In D. anchietoi the eyes are

concealed by the crests Mhen viewed from above and are nearly a

radius apart ; the thoracic portion of the carapace is as wide as

long, and although the length of the trunk is about the same as in

D. aspectans, the anterior leg measures only 41 mm. instead of 58.

55*
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Family Aegiopid^.

Genus Nephila Leach.

Nephila femoralis (Lucas).

Epeira femoralis, Lucas, Thomson's Arch. Ent. ii. p. 38, pi. xii.

fig. 4 (1858).

Nephila vittata, Keys. SB. Isis, Dresden, 1863, p. 142, pi. ii. fig. 2.

Loc. Sierra Leone (Surg.-Capt. Clements) ; Liberia (Keyserlinc/

Coll., type of jy. vittata) ; Gold Coast (T. E. BoivdicJi) ; Ashanti
(IT. H. Adams); Asaba, 150 miles up Niger (Dr. Crosse); Accra
and Wassan (G. A. Higlett) ; Cameroons (Copt. Burton, Miss
Kingsley) ; Old Calabar {Miss Kingsley, H. A. Spencer) ; Benito
Eiver (6*. L. Bates) ; Stanley Falls, Congo ; Angola.

Nephila lucasi Simon.

Epeira clirysogaster, Lucas, Thomson's Arch. Ent. ii. p. 35 (not
chrysogaster. Leach).

Nepliila lucasi, Sunon, Ann. Soc. Ent. France, 1887, p. 270.

Loc, Sierra Leone (Surg.- Capt. Clements); Ashanti (Mr. Macarthy);

Accra, (G. A. Higlett) ; CsLmeroons (Caj)t. Burton, Miss Kingsley);

Benito Eiver (G. L. Bates) ; Wathen on the Congo (Miss

Macormick).

Nephila pilipes (Lucas).

Epeira pilipes, Lucas, Thomson's Arch. Ent. ii. p. 40, pi. xiii.

fig. 7.

Loc. Fantee, Accra (G. A. Higlett) ; Benito River (G. L. Bates).

Nephila bbagantina Brit. Capello.

Nephila hragantina, Brit. Capello, Mem. Ac. Sci. Lisboa, (3) iv.

pt. 1 : Descripcao de algunas especies de . . . . Arachnideos, p. 11,

pi. ii. fig. 4.

Loc. Braganza, interior of Angola (Brit. Cap.).

The British Museum has no examples of this species from W.
Africa, but has received specimens of apparently the same form
from Kinyamholo, Lake Tanganyika (A. Nutt). N. hragantina

differs from N. heyserlingii Blackw. (=hymencea Gerst.) in having

the palpi black, the legs black with the exception of a yellow band
at the tip of the tibia and base of protarsus of 1st and 2nd legs, and
no dark band in the middle of the sternum.

Nephila ceuentata (Fabr.).

Araneus cruentatus, Fabr. Ent. Syst. ii. p. 427 (1793).

Nephila genualis, Gerst. Von der Decken's Eeisen, iii. 2, p. 502
(1873).

Loc. Sierra Leone (D. F. Morgan, Surg.-Capt. Clements); Ashanti
(Mr. Macarthy) ; Onitsha on the Niger (Sir J. Marshall) ; Old
Calabar (H. A. Spencer) ; Congo (J. Pinnoch) ; Stanley Falls, Congo.
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The following W. African species of this genus is unknown to

me:

—

Nephila consteicta Karsch.

NepMla constricta, Karsch, Zeits. gesaiumt. Natiirwiss. lii. p. 834,
fig. 4 (1879).

Loc. Loango coast.

Genus Abigiope Aud. at Sav.

Aegiope elatipalpis (Lucas),

Epeira flavipalpis, Lucas, Thomson's Arch. Ent. ii. p. 49
(1858).

Argiope fiavipalpis, Brit. Capello, Jorn. Sci. Lisboa, i. p. 83,
pi. ii. fig. 2 (1866).
Argiope pechueli, Karsch, Zeits. gesammt. Naturwiss. lii. p. 340

(1879).

Loc. Sierra Leone {Sury.-Capt. Clements) ; Old Calabar {Miss
Kingsley); Cameroons {Capt. Burton and /Sir Harry Johnston);
Benito Eiver ((?. L. Bates).

The legs of this species vary in tint: sometimes they are noticeably

striped black aud yellow, as in the form to which Karsch gave the
name pecJiueli, and sometimes of a very much darker, more uniform
hue as in the tj'pical A.jlavipjalpis. The two forms occur at the same
locaUty, and gradations in the coloration of the legs are traceable.

I therefore regard A. pechueli as a synonym of A. fiavipalpis.

Aegiope nigeovittata Thorell.

Argiope nigrovittata, Thorell, (Efv. Vet.-Akad. Forhandl. p. 300
(1860).

Argiope caudata, Blackwall, Ann. Mag. Nat. Hist. (3) xvi.

p. 346 (1865).
Argiope zairiensis, Brit. Capello, Jorn. Sci. Lisboa, i. p. 82, pi. ii.

Argiope suavissima, Gerstacker, Von der Decken's Eeisen, iii. 2,

p. 495, pi. xviii. fig. 10 (1873).

Loc. Congo ; Benguela (J. J. Monteiro).

Genus Abaneus Linn.

Aeaneus eufipalpis (Lucas).

Epeira rufipalpis, Lucas, Thomson's Arch. Ent. ii. p. 422(1858).
Epeira semiannulata, Karsch, Zeits. gesammt. Naturwiss. lii.

p. 334 (1879) ( 2 ) ; Simon, Bull. Soc. Zool. Erance, ix. p. 14, pl.ii.

tigs. 7-8 (1884) ( c? , $ ).

? Epeira penicillipes, Karsch, loc. cit. p. 836 ( d ).

Loc. Sierra, Jjeone (Sitrg.-Caj^t. Clements); AcGrei(G. A. Higlett);

Cameroons {Capt. Burton); Benito Eiver {G. L. Bates). This
species also occurs on the eastern side of the continent of Africa.

It appears to me that the descriptions given of E. rufipalpis and
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E. semiannulata were based upon examples belonging to tlie same
species. Karsch's figure of the palp of E. penicillijies resembles

that organ in male examples of E. rujipaljjis sent by Mr. Bates.

Abaneus theis (Walck.).

Epeira theis, Walckenaer, Ins. Apt. ii. p. 53.

Epeira moreli, Vinson, Araneides de Madagascar, etc. p. 166,

pi. iv. fig. 4 (1863).

Epeira eclipsis, Marx, Proc. U. S. Nat. Mus. xvi. p. 590, pi. lix.

figs. 6 a-6 h.

This widely distributed tropical species was recorded from the

Congo as Epeira eclipisis by Marx. The British Museum has no
W. African representatives of it, but bas received it in some
abundance from Mashonaland {G.A, K. Marshall).

Akaneus PACHAJsrus Poc.

Araneus pachanus, Poc. Ann. Mag. Nat. Hist. (7) vii. p. 447,

pi. xiii. fig. 9 (1898).

Loc. Benito Eiver {G. L. Bates). Sevex-al 2 examples.

Previously recorded from Karagesi {Emin Pasha) and Ruwenzori
{Scott Elliot).

This species presents a striking likeness, both in colour, form, and
structural details, to the Oriental species that has been described as

A. decens, rumpfi, rwfofemoralis, &c. But the shape of the vulva

seems to separate the African species, the scape being longer and

the basal portion much more prominent beneath it.

Abanbus h^matocnemis, sp. n. (Plate LVI. figs. 8-8 c.)

Colour. Carapace either a uniform blackish bro^n or reddish

brown above, passing into black towards the margins ; upperside

of abdomen either uniformly blackish brown or ornamented with

yellow on the anterior half—the yellow taking the form sometimes

of a median field pointed in front and behind, broadest across the

shoulder region, breaking up into spots all round its margm and
interrupted along the middle line by an UTegular black stripe

;

sometimes of a sharply defined median stripe, broadest in front

and constricted in the middle and at the posterior end ; sometimes

of a transverse recurved stripe behind tlie large sigilla, the

extremities of which extend backward as an indistinct yellow

stripe on each side circumscribing a median jet-black area which

occupies the position of the folium. (In a young specimen the

abdomen is testaceous, with jet-black folium and bright yellow

median constricted stripe in front of it.) Sides and lower surface

of abdomen black. Sternum, labium, maxillae, and mandibles deep

blackish brown ; legs with coxae and femora uniformly blackish

brown ; patellae, tibiae, and protarsi darker or lighter red, with

their distal ends black, and frequently a median band ; tarsi black,

with narrow red basal baud.

Carapace moderately elevated ; fovea subcircular, with longitu-
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dinal groove in front of it, somewhat as in Larinia; length o

carapace exceeding that of 1st tibia, equal to that of 4th protarsus

and tarsus and to patella, tibia, and half the protarsus of 3rd leg

;

width equal to length of 4th tibia and to 4th protarsus, less than

that of 1st or 2nd tibia; median ocular tubercle prominent.

Ocular quadrangle much wider in front ; the posterior eyes much
smaller than the anterior and nearly a diameter apart ; anterior

medians about a diameter apart, more than a diameter from the

posterior medians and from the edge of the clypeus ; eyes of

anterior line when viewed from the front procurved, the upper

edge of the laterals scarcely on a level with the centre of the

medians ; lateral eyes not quite in contact.

Mandibles moderately geniculate at the base ; fang-groove

armed with 4 anterior and 3 posterior teeth.

Legs armed with many strong spines ; spines black at the base

and apex, reddish in the median portion.

Abdomen heart-shaped, longer than broad, widely rounded in

front, without shoulder-points, narrowly ovate behind, not sur-

passing spinners. Vulva with scape long and bent at right angles,

its base as wide as the basal vertical, vestibular portion, which,

when viewed from the side, is seen to send out a bitubercular

prominence beneath the scape, from which it is separated by a

narrow notch.

Measurements in millimetres.—Total length 22 ; length of carapace

9, width 7-2
; length of abdomen 14, width 12 ; length of 1st leg 34,

of 2nd 33, of 3rd 19, of 4th 30
;
patella and tibia of 1st leg 13,

of 4th 11 : tibia of 1st leg 8, of 4th 7.

Loc. Benito Eiver {6r. L. Bates).

Mr. Bates procured many specimens of this handsome species.

Araneus eresifrons Poc.

Araneus eresifrons, Poc. Proc. Zool. Soc. 1898, p. 509, pi. xli.

tigs. 3-3 6.

Loc. Cameroons (Jff. H. Johnston).

Previously recorded from Karagesi (Emin Pasha), Likipia (J. W.
Gregory), Taru {Steuart Betton), and Mombasa (O. J. WUson).

This species is certainly nearly allied to A. strupifer Simon
(Ann. Soc. Ent. France, 1885, p. 368), which, according to Simon,

occurs both in Senegal and Cape Colony.

In the specimens from the Cameroons the abdomen is frequently

variegated above with sooty black, a type of coloration not observed

in the East-African forms known to me.

Araneus ttloscapits, sp. n. (Plate LV. figs. 3-3 b.)

Colour. Carapace testaceous ; cephalic region with blackish spots

;

legs testaceous, with small black spots ;
patellae, tibiae, protarsi, and

tarsi banded with black ; mandibles testaceous ; sternum, labium,

and maxillae infuscate ; abdomen olive-yellow, variegated with

blackish, marked above with five transverse black lines, the anterior

of which is the strongest and runs from one shoulder-point to the
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other, with its convexity backwards ; inferior and lateral surfaces

darker than the superior, the inferior with a pair of yellowish

posteriorly dilated bands running from the stigmata posteriorly

towards the spinning-manimillse.

Eyes of anterior and posterior line recurved when viewed from

above, those of anterior line also strongly recurved when viewed

from the front, the laterals standing much higher than the medians
;

median quadrangle a little wider than long, nearly twice as A^ide

in front as behind, the posterior separated by a very narrow space

which barely equals half their radius, the anterior separated by a

space which is equal to their diameter.

Legs armed with numerous spines arranged iu more or less

definite rows ; there being, for example, 6—6 on the lower side

of the tibise and protarsi of the 1st and 2nd legs ; spines black at

base, pale distally.

Abdomen longer than wide, widely rounded in front, oval behind ;

with distinct black-tipped shoulder-processes, covered with short

white hairs, intermixed with particoloured bristles.

Basal part of vulva very stout when protruded, and consisting

of a right and left outer sheath, the halves of which do not meet

in the middle line. Viewed from below, the two halves of the

outer sheath show as a right and left rim surrounding a central

pale portion, upon which I'ests the short but broad scape, the

anterior part of which divides the rim of the right side from that

of the left. The posterior end of the scape does not project so

far posteriorly as the posterior border of the subjacent portion of

the vulva.

Measurements in millimetres.—Total length 12 ; length of cara-

pace 5, of abdomen 9, width of latter 7*5.

Loc. Benito Eiver {Q. L. Bates).

In the form of its vulva and other features this species is

evidently related to A. suedicola Simon, from Arabia and (according

to Pavesi) from Somaliland, to A. mossambicensis, Pavesi, from

Mozambique, to A. similis and striata, Bosenberg and Lenz, from
Quilimane, and to A. cyrtoscapus Poc, from the Transvaal.

Aeanbtis bhinurus, sp. n. (Plate LVI. figs. 9, 9 a).

Colour. Carapace olive-brown, clothed with yellow hairs

;

mandibles, palpi, and legs almost the same colour as the carapace
;

distal end of femora, tibise, protarsi, and the tarsi infuscate,

especially on the 3rd and 4th legs ; upperside of abdomen chalky

yellow, with dark sigilla spots and fine black line between them,

also with a fine reticulated ornamentation of lines between the

low pigment-spots ; the tail and the lower side of abdomen
black, with symmetrical bright yellow spots on each side of the

spinners.

Carapace, shorter than tibia 1, about as long as patella and
tibia 4 ; cephalic region moderately elevated, flattish above longi-

tudinally ; ocular quadrangle almost square, scarcely narrowed in

front. The eyes large and subequal, posterior medians about a
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diameter apart, anterior mediaus a little more than a diameter
apart, distance between anterior and posterior mediaus less than
a diameter ; anterior line of eyes straight or nearly so ; anterior

mediaus less than their diameter from the edge of the clypeus.

Leys longish, scantily spined, but furnished with long close-set

bristles ; the spines setiform ; 1st leg much longer than -Ith.

Abdomen flat above, heart-shaped, with rounded antero- lateral

angles and anterior border, the posterior apex prolonged into a

longish, stout " tail," which about equals the carapace in length
;

spinners in the middle of the heart-shaped basal portion of the

abdomen.
Vulva with its basal vestibular portion not expanded, either

laterally or posteriorly, at the base of the scape, which is long,

slender, and slightly curled at the tip.

Measurements in millimetres.—Total length 9 ; length of carapace
2-5, of abdomen 6-5, of abdomeu without tail 4, width of abdomen
3-5

; length of 1st leg 12, of 4tli 8.

Loc. Benito Eiver {G. L. Bates). A single adult female.

This differs from all the Tropical African species of Araaeus known
to me in having the ocular quadrangle approximately square, with
the four eyes subequal, and the extremity of the abdomen produced
into a longish caudal process. In both of these features it

resembles the Burmese species A. thelurus (Thor.), but may be at

once separated from it at least by the much greater length of the
scape of the vulva.

Genus Ctetophoea Sim.

CrRTOPHORA ciTRicoLA (Forsk.).

Loc. Benito Eiver (G. L. Bates).

Widely distributed throughout Tropical Africa and Asia.

Cxetophoea angolensis (Brit. Capello).

Epeira angolensis, Brit. Capello, J. Ac. Sci. Lisboa, i. p. 79, pi. ii.

fig. 4 (1868).

Epeira chinchoxensis, Karsch, Zeits. gesammt. Naturwiss. lii.

p. 333 (1879).

Loc. Sierra Leone (Surg.-Capt. Clements) ; Benito Eiver
(<?. L. Bates).

Eecorded by Brito Capello from the Eio Quilo. Karsch's speci-

mens from Chinchoxo appear to me to be specifically identical with
those that Capello described.

M. Simon (BQst. Nat. Araignees, i. p. 775, 1895) adds this

species to the synonymy of C. citricola. But this is undoubtedly
an error, Q. angolensis, according to my determination, being dis-

tinguishable by the posteriorly pointed abdomen and wide head,
with the lateral eyes far apart from the medians. The vulva is

furnished with a distinct process.

Three well-marked colour-varieties of this species are met with.



854: MR. K. I. POCOCK ON SCOEPIOIfS, PEDTPALPS, [Nov. 14,

In one the upperside of the abdomen is entirely black ; in a

second it is also black with a bright yellow transverse stripe

crossing it from shoulder to shoulder ; in the third, which seems

to be less prevalent than the others, the whole of the upperside

behind the anterior shoulders is yellow.

Ctetophoea laeen^ioidbs Simon.

Cyrtopliora larinioides, Simon, Ann. Soc Ent. France, 1894,

p. 155.

Loc. Benito Eiver {G. L. Bates).

Described from Ogowe.

Cybtophoea mabgaeitata, sp. n. (Plate LV. figs. 4, 4 a.)

Colour almost as in C. unicolor Do!., a tolerably uniform

yeUowish brown ; the abdomen darker than the carapace and
limbs, legs indistinctly variegated, sternum and lower side of

abdomen blackish.

Carapace smooth as in C.citricola; eyes as in the latter species,

but the laterals closer together.

Legs as in C. citncola, but with tarsi and protarsi shorter ; tarsus

and protarsus of 1st, for example, being distinctly shorter than

patella and tibia of 1st.

Abdomen truncate in front, narrowly ovate behind, not lobate

laterally, and only weakly bilobate posteriorly, as in C. angoletisis
;

studded above with larger and smaller smooth circular bosses, very

like those of C unicolor, but much larger and less numerous.
Vidva as in figure (PL LV. fig. 4 a).

Measurements in millimetres of type.—Total length 14 ; length of

carapace 6-5, of abdomen 9, width of abdomen 7*5 ; length of 1st

leg 19, its patella and tibia 7, protarsus and tarsus 6.

Loc. Benito Eiver {G. L. Bates).

At once recognizable from C. unicolor by the strong curvature

of the posterior line of eyes, narrow interval between the lateral

eyes, absence of tubercles on the carapace, large size of tubercles

on the abdomen, &c. From the rest of tbe W.-African species

known to me it may be at once recognized by the features

mentioned in the subjoined table.

The four W.-African species of Cyrtophora known to me may
be distinguished as follows :

—

a. Abdomen long and narrow, produced in front into a

longish process overhanging the base of the cara-

pace larinioides Sim.

b. Abdomen truncate in front, broadest at its anterior end.

a^. Abdomen without distinct shoulder prominences and
no lateral prominences ; its upperside studded
with large circular tubercles margaritata, sp. n.

b^. Abdomen with distinct shoulder prominences and
one or more prominences on each side ; upper-
side studded with smaller tubercles.

or. Abdomen with one prominence on each side

behind the shoulder, posteriorly deeply bifid ;
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eyes of posterior line strongly recurved ; vulva

vrithout scape citricola Forsk.

b\ Abdomen with two prominences on each side

behind the shoulder prominence, apex of

abdomen not bifid
;

posterior line of eyes

much less strongly recurved ; vulva with

distinct scape
' angolends B. Cap.

Genus Aegyeobpeiba Eraerton.

Aegteoepeira UNGTTiiATA (Karsch).

Mela ungulata, Karsch, Zeits. ges. Naturwiss. lii. p. 834 (1879).

Loc. Benito River (G. L. Bates).

This species, recorded from the Loango coast, also occurs on the

eastern side of the African continent.

Genus Cyclosa Menge.

CrcLOSA iNSULAjiTA (Costa).

Loc. Cameroon Mountains, 4000 ft. (H. H. Johnston),

Genus Acusilas Sim.

? ACDSILAS AFEIOANUS Sim.

lAcusilas africanus, Sim. Hist. Nat. Araignees, i. p. 785 (1895).

Loc. Benito Eiver (G. L. Bates).

The description of A. africamts is too brief to make sure of the

correctness of the identification of the immature female of a

species of this genus which Mr. Bates procured. M. Simon's

example was obtained at Sierra Leone.

? Genus Salassina Sim.

Salassina foemosa (Karsch).

Cyclosa formosa, Karsch, Zeits. ges. Naturwiss. hi. p. 835 (1879).

Loc. Cameroon Mountains, 4000 ft. {H. E. Johnston).

Recorded by Karsch from the Loango coast.

According to M. Simon's division of the Cycloseae, this species,

if rightly determined, as I think is the case, falls apparently

nearest to the genus Salassina, having the head short, the median

eyes of large size and the quadrangle they form slightly narrowed

in front. The tibiae of the legs, however, are not noticeably

incrassate, and there are no angular prominences on the fore

part of the abdomen. The lesser recurvature of the eyes and the

absence of a median series of spines from the lower side of the

protarsus of the 4th leg seem to exclude the species from the

allied genus Acusilas.

Genus C^eosteis Thorell.

C.aEEOSTEis AEGOSTiCTUS, sp. n. (Plate LV. figs. 5-5 6.)

Colour. Carapace with thoracic portion reddish above, with a

silvery white patch at the sides ; cephalic portion blackish, with an
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oblong silvery patch of hair on the upperside between the ocular

tubercle and the posterior vertical tubercles, and a silvery patch on
the upperside of the lateral tubercles ; mandibles deep brown

;

sternum bluish black, with central silvery patch ; maxillae and
labium black ; coxa? of legs deep brown with bluish tint ; tro-

chanters and femora red ; remaining segments nearly black, with
bluish lustre especially below ; a white band at base of tibiae and
protarsi below, the tibial band broad only on the 1st leg, also a
conspicuous white tarsal band on 4th leg ; palp with femur red,

the other segments blackish with white spots above. Abdomen
blackish above and below, yellow at the sides anteriorly, the upper-
side with a vertically interrupted transverse silver band behind the

anterior row of tubercles, and a series of silvery patches and lines

forming a longitudinal median band extending over two thirds of

the upper surface between the transverse silvery band and the
posterior tubercle ; sides of upper surface with narrow transverse

silvery stripes ; lower surface with a row of three silvery spots on
each side, extending from the epigastric fold to the sides of the

spinning-mammillae.

Cephalic tubercles long, subspiniform, much longer than ocular

tubei-cle. Length of carapace equal to width of head, including

ocular tubercles, and as long as protarsus of 1st leg, shorter than
protarsus and tarsus of 4th leg by at least half the length of the
tarsus.

Abdominal processes normal in number, as, for example, in

C. mitralis, and all small and tuberculiform ; the bifid projection

above the spinners rather prominent.

Tibiae and protarsi of legs normally impressed above.

Vulva as in figure (PI. LV. fig. 5 b).

Measurements in millimetres.—Total length 14; length of carapace

6, of abdomen 10, width of abdomen 11.

Loc. Benito River (6?. L. Bates).

Easily recognizable from tlie S. and B. African species of the

genus by the form of the vulva, and by colour, the almost complete
absence of the white band at the base of the tibia on the 2nd, 3rd,

and 4th legs being exceptional.

C^KOSTEis ALBESCENS, sp. n. (Plate LVII. fig. 16.)

Allied to the East-African C. nodulosa Pocock (P. Z. S. 1898,

p. 514, pi. xU. fig. 7).

Hairy clothing of head mesially white, laterally golden yellow

;

upperside of abdomen covered with greyish-white hairs, diver-

sified with black spots on the tubercles, sigilla, and elsewhere, and
with narrow transverse black lines which laterally unite, circum-

scribing transA'ersely elongate pentagonal areas ; lower side of

abdomen black ; femora steel-blue ; upperside of patella, tibia,

protarsus, and tarsus covered with silvery-white hairs, and varied

with pale golden yellow ; extremity of protarsus of 1st and in a
lesser degree of 2nd leg slightly infuscate ; 3rd and 4th legs more
diversified than 1st and 2nd : legs banded below as in C. nodulosa

;
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tibiee of all with basal white band
;
protarsus of 1st and 3rd black,

with basal band of 2nd and 4th white with black patch just

beyond middle.

Carapace with superior and lateral tubercles longer than in

iwdulosa.

Abdomen (in type-specimen) not distended, its anterior portion

low, nodular, not elevated.

Vulva (as in figure PI. LVII. fig. 16) somewhat resembling that of

nodulosa,the anterior portion completely divided into a right and left

half by a deep median groove ; the chamber containing the two fossae

smaller, more transversely oblong, with anterior rim less arched.

Total length 15-5 mm., width of head 7-5 mm.
Loc. Benito Eiver (G. L. Bates).

CiEEOSTRis TURRiGER, sp. n. (Plate LVII. figs. 15, 15 a.)

Colour. Dorsal surface of carapace, legs, and abdomen a tolerably

uniform greyish brown, covered with a coating of yellow and white

hairs intermixed ; abdomen mottled with black spots and brownish

patches and lines ; legs coloured as in C. albescens, but the distal

spot on the protarsi reddish brown.

Carapace with tubercles as in C. albescens. Abdomen with its

anterior portion elevated into a high, broad, subcylindrical pro-

minence, the summit of which is about one third broader than long,

with semicircularly rounded anterior tubercular border, and three

large tubercles on the posterior border.

Vulva as in figure (PL LVII. fig. 15 a).

Measurements in millimetres.—Total length 16 ; width of head 7;

height of abdomen from vulva to summit of prominence 13.

Loc. Benito Eiver {G. L. Bates)-, also young specimens of pro-

bably the same species from Sierra Leone {Surg.-Capt. Clements).

Somewhat resembling C. petersi Karsch from luhambane (Mon.

Ak. Berlin, 1878, p. 324, pi. i. fig. 7), in the elevation of the

anterior portion of the abdomen ; but in C. petersii the column

is narrower, with the summit rounded and not encircled with

tubercles.

The three species of the genus knovni from the Benito Eiver

may be diagnosed as follows :

—

a. Femora of legs bright red ; tibiae of 2nd, 3rd, and 4th legs

with scarcely a trace of basal white band ; black underside

of abdomen ornamented with three pairs of silvery spots
;

upperside of abdomen velvety black, furnished with silvery

lines and patches argostictus.

h. Femora steel-blue ; tibiae of 2nd, 3rd, and 4th legs with broad

white basal band below ; lower side of abdomen uniformly

black, upperside dirty yellowish brown.

a}. General colour of dorsal surface of body and legs white
;

abdomen not elevated in front into a high thick

column albescens.

b^. General aspect dirty yellowish brown ; abdomen elevated

in front into a broad thick column turriger.
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Genus Cladomelea Sim.

Cladomelea lokgipes (Cambr.).

Cyrtaracline lom/ipes, O. P. Cambridge, P. Z. S. 1877, p. 559,
pi. Ivi. fig. 1.

Loc. San Salvador, Congo.

Genus Gasteeacantha Sund.

Gasteeacantha cuetispina Gue'rin.

Gasteraeantlia ciirvis^nna, Guorin, Icon. Ri'g. Anim., Arachn.
pi. ii. fig. 8, (1837).

Gasteraeantlia valckenaerii, Lucas, Thomson's Arch. Ent. ii.

p. 425, pi. xii. fig. 7(1858).
GaaferacantTia vaccula, Thorell, CEfv. Vet.-Akad. Forhandl. xvi.

p. 301 (1859) ; id. Eug. Eesa, Zool. Arachn. p. 12 (1868).
Gasteraeantlia retracta, Butler, Trans. Ent. Soc. 1873, p. 157,

pi. iv. fig. 12,

Loc. Benito Eiver {G. L. Bates) ; Sierra Leone.

Gasteeacantha connata Butl.

Gasteraeantlia connata, Butler, Trans. Ent. Soc. 1873, p. 168.

Loc. Old Calabar (Gray).

Closely allied to the Ceylonese G. geminata Fabr., but with
no near affinity to G. connata Simon (Hist. Nat. Araignees, i.

p. 847, 1894), which the author makes the type of section O of

his subdivisions of the genus Gasteraeantlia.

Gasteeacantha foemosa Vins., subsp. nana Butl.

Gasteraeantlia nana, Butl. Trans. Ent. Soc. 1873, p. 161, pi. iv.

fig. 4.

Loc. Congo (type, without further history).

The type of this species is young.

G. importuna and G. molesta, O. P. Cambr. (P. Z. S. 1879, p. 286,

pi. xxvi. fig. 1, and pi. xxvii. fig. 13), from W. Africa, are probably

the adult forms.

Gasteeacantha batesi, sp. n. (Plate LVI. fig. 10.)

? Gasteraeantlia connata, Simon, Ann. Soc. Ent. Fr. 1887, p. 266

(nee G. connata, Butl.).

Colour. Carapace black, with a large pale spot on each side of the

median eyes ; mandible shining black or red ; sternum and coxae

fuscous, indistinctly variegated ; legs yello\vish brown, indistinctly

annulated, tips of tarsi and protarsi black ; upperside of abdomen
yellow, with a large anterior median brown spot marked with a thin

yellow stripe like an inverted T, and on each side a black spot

divided by a narrow transverse yellow stripe ; the rest of the upper

surface variegated brown and black.

Cephalic area elevated behind, the middle of the elevation

forming a pair of close-set tubercles.
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Legs short
;
patella and tibia of 1st less than width of head.

Abdomen without inferior tubercle; the anterior lateral spines

minute and lying far back behind the middle of the scutum
and justiu front of the posterior laterals, from the supporting pro-

minence of which, however, they are separated by a rounded notch
;

the anterior border lying between these anterior spinules widely

and nearly evenly convex, forming an almost completely semicircular

arch defined by the normal 10 sigilla, of which the 4 medians form
a straight transverse line

;
posterior lateral spines erect, very short,

but borne upon the summit of a thick cylindrical prominence, the

axis of which cuts that of the spines at an obtuse angle; posterior

spines resembling the posterior laterals, but their axis in a line

with that of the prominence and directed straight backward.
Measurements in millimetres.—Total length of abdomen along

middle line 6 ; width just in front of anterior spinule 9*5
; width

from tip to tip of postero-lateral spine 8.

Loc. Benito Eiver {Q. L. Bates).

This species seems to form a new section of the genus Gastera-

cantha.

GrASTEEACANTHA (^trocantha) eogeesi O. P. Cambr.

Gasteracantha rogersi, O. P. Cambr. P. Z. S. 1879, p. 292, fig. 23
(c?).

Gasteracantha (^trocantha) semijlava, Simon, Ann. Soc. Ent.
Fr. 1887, p. 268, pi. vi. fig. 2 ( ? \

Loc. Sierra Leone.

Described from Assinie by M. E. Simon, and from Coanza by
O. P. Cambridge.'o^

Gasteracantha (Isoxia) penizoidbs Simon.

Isoxia penizoides, Simon, Ann. Soc. Ent. Pr. 1887, p. 269, pi. vi.

fig. 4.

Loc. Benito Eiver (G. L. Bates).

Eecorded by Simon from Assinie.

The foregoing species of Gasteracantha may be tabulated as

follows :

—

a. Lower side of abdomen with large conical tubercle ; spines

large.
«.i. Anterior and median spines subequal and in contact connata.

h^. Anterior and median spines unequal and widely separated.

a^. Spines with strong recurvature curvispina.

b^. Spines not or scarcely recurved formosa.
b. Lower side of abdomen without tubercle; spines absent or

short.

0.'. Spines present.

a*. Anterior border of abdomen widely convex ; anterior

spines lying far back close to and much smaller than
the median spines ; head tuberculate above batest.

6*. Anterior and lateral borders of abdomen cutting at right

angles the anterior spines, as large as the medians and
widely separated from them ; head not tuberculate rogersi.

b". Spines absent ; abdomen widely rounded behind penizoides.
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Genus AeaNjEthea Butler.

AeANjETHRA CAjMBEIDGEI Butl.

Aranceihra camhridnei, Butlei', Tr. Ent. Soc. 1873, p. 175, pi. iv.

fig. 8.

Arancethra ungari, Karsch, Zeits. gesammt. Naturw. li. p. 322,
pi. ix. %. 1 (1878).

Loc. Teruand Vas Eiver (Du Chaillu ; type) ; Lagos {Capt. Elmes)
;

W. Africa ; Fernando Po {Mr. Kalhrerjer) ; Accra {G. A. Hightt)
;

Loango Eiver {H. L. Ducjgan) ; Benito Eiver {O. L. Bates).

AEANiETHEA BUTLEEI, Sp. U. (Plate LV. fig. 1.)

Colour. Carapace, mandibles, mouth-parts, sternum, and coxae

reddish yellow
;

patella, tibia, and tarsus of palp black ; legs black,

the femur of 1st and part of 2ud reddish ; tibise of 1st, 2nd, and 4th
pairs with a broad basal yellow ring, the ring incomplete below on
the 1st ; upper and lower side of abdomen and the tips of the lateral

prominences black ; sigilla reddish.

Carapace and legs as in A. cambridgei. Abdomen of much the
same form also as in that species, about twice as wide as long

;

the median portion of the anterior border simply emarginate, with
a low tuberculiform prominence on each side ; lateral portion of

carapace furnished with five blunt conical lobes, one on the anterior

border just iu front of the antero-lateral sigillum, the posterior

process lower than the others ; the entire convex posterior boi'der

of the abdomen for a space which exceeds half the length of the
abdomen without tubercles; abdominal integument punctured as

well as striolate ; sigilla very large, the six on the middle of the
back arranged in a circular form, the quadrangle formed by the
anterior and posterior pairs only, about twice as long as wide.

Measurements in millimetres.-—Length of abdomen 7, ^^ddth 16.

Loc. Benito Eiver (6r. L. Bates).

This interestingnew species, which is dedicated to Dr. A. G. Butler,
the describer of the genus Arancethra, may be recognized from the
typical and hitherto only known species of the genus by the
following characters :

—

a. Carapace, sternum, legs, &c. a rich dark red or black

colour ; underside of abdomen entirely black, a black

band across the fore part of the abdomen above

;

margin of abdomen furnished with at least 8 strong
sharp spiniforu] processes, the posterior not very far

from the posterior middle line
;
sigilla much smaller, carnbridgei Butl.

h. Carapace, sternum, coxaj, &c. reddish yellow; tibise of

1st, 2nd, and 4th legs with a yellow band ; abdomen
flavous below and without anterior black band above

;

abdomen furnished with only 5 lateral blunt tubercles,

the posterior of these being far from the middle of the
posterior border ; sigilla very large butleri, sp. n.
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/ ^THBODES, gen. nov.

Allied to Aranceihra, but differing in the following particulars :

—

a. Four median eyes eleTated on a rounded tubercle : lateral

eyes also on a tubercle ; clypeus equal in height to half

the length of the ocular quadrangle, which is longer than

broad; abdomen only o\erlapping the posterior third of

the carapace up to the median tubercle, its anterior and
lateral margins armed with smooth rounded tubercles ; its

upper surface furnished with about a dozen symmetrically

arranged Tarious-sized tubercles ^throdes.

h. Ocular tubercles low, ocular quadrangle slightly wider than

long ; clypeus very low, less than half the ocular quadrangle
;

abdomen overlapping the posterior two thirds of the

carapace, armed marginally with strong spines, without

tubercles above ArancBthra.

-(Ethrodes mammosa. (Plate LT. fig. 2.)

Colour of abdomen a nearly uniform ocbre-yellow ; cephalotborax

darker.

Abdomen twice as broad as its median length ; its anterior border

sinuous, mesially emarginate, armed with seven tubercles, not

including the large tubercle on the antero-lateral angle ; a large

tubercle on the postero-lateral angle and two smaller lateral

tubercles in front of it ; the posterior boirder widely convex, with a

series of vertical tubercles just above it and one pointed posteriorly

close to the large postero-lateral tubercle ; the sigilla deeply im-

pressed and mostly subcircular; tubercles arranged as shown in

Plate LV. fig. 2.

Vulva consisting of a semicircular depression in front and a

narrow transverse plate above the genital aperture.

Measurements in millimetres.—Length of abdomen 12, width 22"5
;

length and width of carapace 7 ; length of 1st leg 18.

Loc. Benito River (C. L. Bates).

TetbaCtNATha Latr.

Tetbagnatha clavigera Simon.

Tetragnatha clauigera, Simon, Ann. Soc. Ent. Fr. 1887, p. 272.

Loc. Benito River (G. L. Bates).

One female specimen referred to this species, recorded by Simon
from Assinie.

Family OxYOPiDiE.

G-enus Peucetia Thorell.

Peucetia lojStgipes, sp. n. (Plate LVII. fig. 17.)

Colour (in alcohol). Carapace pale green, thoracic portion some-

times tinted with brownish, a few black spots marking the position

of setsE on the head ; side of head with an indistinct or distinct

vertical fuscous stripe running to the basal spot on the mandible

and continued as a sbort stripe on the uj^)|3er part of that appen-

Pboc. Zool. Soc—1899, No. LVI. 56
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dage, the mandibles otherwise uustriped ; sternum green ; legs

yellow ; all the segments, including coxae and trochanters but not

the tarsus, spotted with black at the base of the spines and also at

the base of the large hairs on the femora, coxae, and trochanters.

Abdomen greenish ; a pair of yellow stripes on the ventral surface

running from the epigastric fold to the spinners, and a pair of

broader stripes of the same colour on the dorsal side, separated by

an elongate greenish area, which is marked in front by yellow

stripes running obliquely forwards and inwards and meeting in

the middle line, and behind by yellow spots or stripes continued

like the anterior stripes from the lateral yellow bands.

Clypeus scarcely vertical, the angle it forms with the upper

surface of the head slightly obtuse ; carapace as long as tarsus of

1st leg, longer than patella, tibia, and tarsus of palp, a little shorter

than tibia of 3rd leg, a little more than half the length of the

protarsus of the 1st.

Abdomen long, broad in front, narrow behind, more than twice

as long as broad.

Legs very long ; the 1st more than six times as long as the

carapace ; 4th a little less than five times as long, armed with long

black spines.

Measurements in millimetres.—Total length 19'5 ; length of

carapace 6-5, of 1st leg 42, of 2nd 37, of 3rd 27, of 4th 30.

Log. Loango {in the Keyserling Collection). Several female speci-

mens.
Differs from all the African species known to me in the form of

the vulva ; further differs from P. pulchra Blckw. and P. foliifera

Butl. (?= P. striata Karsch) in haviug no black bands on the front of

the clypeus and mandibles, and from /-'. luieicejos Simon (Donaldson

Smith, ' Unknown African Countries,' p. 391) in having the ocular

area less prominent, a single black stripe at the sides of the head

and upper end of the mandible.

Family LvcosiDyD.

Genus Ocyale Aud.

OCTALE ATALAUTA SaV.

Loc. Accra (G. A. Higlett) ; Benito Eiver {G. L. Bates).

Distributed throughout Tropical Africa.

Family PisattbiDjE.

Genus Tetbagonophthalma Karsch.

Tetbagonophthalma phtlla Karsch.

'i Dolomedcs exilipes, Lucas, Thomson's Arch. Ent. ii. p. 385

(18.58).

Tetraiionophthalma phylla, Karsch, Zeits. gesammt. Naturwiss.

li. p. 329, pi. ix. fig. 4 (1878).
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Loc. Sierra Leone {Surg.-Capt. Clements); Benito River {G. L.

Bates).

The web of this spider has been thus described by Surg.-Capt.

Clements :
—"Kg. 71 is from a photograph of a web which had a

height of between 6 and 7 feet. There Avere some half-dozen of

thein built in a partiality cleared space in the forest. The bottom

part of the web is in the form of an inverted widely-spread funnel,

the top being truncated, leaving a circular aperture of three

quarters of an inch in diameter. The spider lived beneath the

cone, and gained access to the upper portions of his snare by the

hole in its top. Numerous threads arose from the funnel and
were attached to an overhanging branch more than 6 feet above."

(' Science Gossip,' 1893, p. 116, fig. 71.)

It appears to me to be not improbable that this species is based

upon adult examples of that which Lucas described as Dolomedes

exilipes.

Genus Phal^ea Simon.

Phal^a ferox, sp. n. (Plate LV. fig. 6, 6 a.)

Colour. Carapace ochre-yellow, sparsely clothed with yellowish

hairs, with a narrow blackish-grey margin, some white hairs at the

sides of the head and reddish hairs between the eyes ; legs ochre-

yellow, clothed with ashy-grey hairs, which become blacker towards

the extremities ; mandibles black, scantly clothed with yellowish-

grey hairs ; sternum blackish, clothed, like the maxilla and labium,

with black hairs ; upper surface and sides of abdomeu clothed

with reddish-yellow hairs, its lower surface with greyish-black

hairs.

Carapace about one-fourth longer than broad, its length about

equal to that of tibia of 2nd leg and to protarsus of 1st and 4th

legs and to femur, patella, tibia, and half the tarsus of the palp

;

its width equal to tibia or protarsus of 3rd leg and almost equal

to patella, tibia, and tarsus of palp. Cephalic region high, convexly

rounded from before backwards and from side to side ; ocular

quadrangle much longer than wide, parallel-sided, the eyes sub-

equal and about a diameter apart, the distance between an anterior

and a posterior median of the same side equal to about two
diameters, anterior and posterior laterals of either side more than

twice as far apart as anterior and posterior medians ; anterior and
posterior laterals situated on small tubercles ; anterior laterals

about their own diameter above the edge of the clypeus ; anterior

medians about their diameter above it.

Mandibles long ; the fang-groove armed with four teeth along its

posterior edge.

Legs long and strong, 1, 2, 3, 4 ; the 1st more than four times

as long as the carapace, measured from base of femur; patellae

unspined, except for a setiform spinule at the extremity of the

upperside ; tibiae of 1st and 2nd armed with 4 pairs of spines

below and 2 behind and 2 in front ; tibiae of 3rd and 4th with
56*
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3 pairs of iuferior spines, 2 behind, 2 in front, and 1 above ;

femora serially spined above.

Abdomen oval, as wide as higb, not twice as long as broad.

Vulva as in figure.

Measurements in millimetres.—Total length 30 ; length of cara-

pace 13, width 10; length of ocular area 3, posterior width 4;
length of palpus 16, of 1st leg 52, of 2nd 51, of 3rd 39, of 4th 48

;

patella and tibia of 1st 19-5, of 4th 17.

The two known species of this genus, P. caneseens and P. vulpina

Simon (Ann. Soc. Eut. Belg. xlii. p. ]0, 1898), from the Congo,
are too briefly described to be identifiable. Both are smaller than

P. ferox, P. canesceiis being 20 mm. long and P. vulpina 22 mm.

Genus Thalassius Simon.

Thalassius guinbensis (Lucas). (Plate LVIl. fig. 18.)

Olios guineensis, Lucas in Thomson's Arch. Ent. ii. p. 405,

pi. xiii. fig. 6 (1858).

2 Colour. Carapace with narrow black rim, covered above and
laterally with a mixture of white and brown hairs, sometimes the

white predominating, sometimes the brown ; no distinct white

marginal or submarginal band; the clypeus the same tint as the sides

of the head ; abdomen a deep rich-brown or greyish brown above,

darker behind than in front, covered with a mixture of whitish and
reddish-brown hairs, sometimes the white, sometimes the brown
])redominating ; ornamented M-ith four pairs of symmetrically-

disposed blood-red patches, the posterior patches often indistinct
;

no lateral pale band ; lower surface tolerably uniform yellowish

brown ; legs a tolerably uniform greyish or brownish hue, not

banded ; the protarsus sometimes darker at the tip.

Carapace just about equal to tibia of Ist and to tibia and pro-

tarsus of 4th leg ; longer by about one-fourth of the tarsus than
metatarsus of 1st ; its upper surface flat, as high behind as in front.

Legs robust, thickly plumose, 4, 1 and 2, 3 in length
;
patella

and tibia of 4th a little less than those of 1st, and distinctly

less than those of 2nd.

Lateral lobes of vulva long, oblique, converging posteriorly and
meeting in a short median suture ; the depression between them
semioval, widely open in front, and filled in with a completely

chitinous irregular sclerite (see Plate LVII. fig. 18).

6 . Resembling $ in colour ; legs much longer, but equally

strongly plumose. Palp when extended not reaching apex of

femur of 1st leg; its tibia subcylindrical, unarmed ; tarsus piri-

form, shorter than patella and tibia taken together.

Me^asurements in millimetres.— $. Total length 24; length of

carapace 11, of 1st leg 42. 2nd leg 42-5, 3rd leg 39, 4th leg 44.

S- Total length -22; length of carapace 10, of 1st leg 52, 2nd
52-5, 3rd 48, 4th 54.

Loc. Benito Eiver (&. L. Bates).

This species has apparently not been rediscovered sin ce Luca
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described it in 1858. Hence its generic position has remained a

matter of doubt.

Thalassius formosus, sp. n. (Plate LYII. fig. 19.)

2 Resembling the preceding in its robupt, thickly plumose legs,

form of vulva, &c. ; but differing essentially in colour. Side of

carapace covered with a thick coating of yellow hairs, with a

narrow brown inferior baud above the black border ; npperside

mostly covered with deep-brown hairs, which on each side invade

and break the continuity of the lateral yellow posterior area.

Clypeus brown, the brown area sharply defined at the sides by the

yellow hair clothing the sides of the head. Upperside of abdomen
yellow and rich olive-brown, the latter arranged in distinct

patterns, forming a posterior median patch, in front of which there

are five transverse stripes, the anterior broader than the posterior

;

also small deep brown spots scattered here and there on the yellow,

and the blood-red patches noticeable on guineensis also present.

Upperside of legs yellow, banded with brown ; femora with a

broad basal brown band and a narrower band of the same colour,

about one fourth of the distance from the apex
;
patella brown,

slightly yellow distally ; base of tibia narrowly, apex more M'idely

brown ; base and apex of protarsus and of tarsus brown.

Measurements in millimetres.—Total length 21 ; length of cara-

pace 10, 1st leg 35-5, 2nd leg 36, 3rd leg 33, 4th leg 38.

Loc. Benito Eiver (6r. L. Bates).

Although not quite adult, the type of the species shows the same
form of vulva as in subadult examples of T. c/uineensis.

Thalassius inorsatus, sp. n.

2 . Colour much as in T. guineensis ; carapace and abdomen
covered with a uniform mixture of brown and yellowish-grey hairs;

abdomen ornamented posterioi-ly at the sides with some blood-red

patches running into ill-defined stripes ; integument of abdomen
olive-yellow, with a median anterior pale narrow lanceolate area

;

legs uniformly brown, covered with greyish-white hairs.

Carajjace a little less than tibia of 1st and 4th and than pro-

tarsus of 4th leg, slightly longer than protarsus of 1st.

Legs much less thickly plumose than in guineensis ;
patella and

tibia of 4th a little less than those of 1st.

Lower side of ahdomen covered with short slender hairs, inter-

spersed amongst the normal hairy coating.

Lateral lobes of vulva irregularly subquadrate ; the inner edge

longitudinally truncate and almost contiguous throughout their

length, being merely separated for a short distance anteriorly by a

narrow median sclerite ; anterior depression of vulva marked with

a pale membranous spot on each side, and on the inner side of the

spot with a black, thickly chitinous ridge.

Loc. Benito Eiver {G. L. Bates).

In colour, &c., closely resembling the Somaliland species T.

unicolor Simon (in Donaldson Smith's ' Through Unknown African
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Countries,' p. 389, 1897). The latter, however, has the lower side

of the abdomen covered with setae, which are longer and more
numerous than in T. inornatus ; there are no blood-red markings

on the abdomen, and the depression of the vulva has no pale lateral

spot and black ridge.

Thalassius aueatus, sp. n. (Plate LVII. fig. 20.)

Colour. Carapace uniformly covered, except on the dypeus which

is brown, with pale hairs, white at the sides and becoming yellowish

on the summit ; abdomen covered above with golden-yellow hairs

and marked in its posterior half with some small symmetrical

brown spots ; sides of abdomen brownish red, dirker above than

below, lower surface bright yellowish brown ; legs uniformly deep

chocolate-brown.

Carapace as long as protarsus and one-fourth of the tarsus of

the 1st leg, slightly shorter than tibia of 1st and than tibia and
protarsus of 4th.

Vulva very like that of T. regalis, but the anterior depression

filled in at the sides and leaving a longitudinally oblong median
depression.

Loc. Benito Eiver [Q. L. Bates). A single adult female.

Recognizable from the other species by the uniform golden-yellow

colour of the upperside of abdomen and carapace, and uniformly

deep brown legs.

Thalassius leucostictus, sp. n.

Colour of carapace brown, with a broad yellow band on each side

running from the clypeus almost to the posterior border, its upper

edge tolerably even, the lower irregularly jagged on a level with

the coxae of the 2ud and 3rd legs, where the space between the

stripe and the lateral marghi is widest ; a few small white spots on

the dorsal surface of the carapace and one on each side above the

anterior extremity of the stripe. Abdomen a deep rich velvety

brown above, with a broad yellow stripe on each side, the stripe

straight throughout its length, not geniculate, but at its posterior

end iiTegularly jagged above, forming incipient white spots
;

anterior part of upper surface of abdomen with a few symmetri-

cally arranged yellow spots ; sides of abdomen below the stripe

spotted with yellow ; legs and palpi brown, spotted with yellow

stripes above, protarsi in addition ringed with darker bands

;

lower side of leg§, sternum, and mandibles a tolerably uniform

fawn-brown ; lower side of abdomen a little darker than sternum,

with a few white spots at the sides.

Carapace shorter than the 1st and 4th tibiae and not quite so

long as the 4th protarsus, longer than the 1st protarsus ; width of

carapace just about equal to tibia of 3rd leg. Ocular quadrangle

longer than wide, shorter than height of clypeus
;
posterior median

eyes larger than anterior medians.

Lcijs 4, 2, 1, 3, strongly and normally spined ; protarsi not very

noticeably plumose.
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Measurements in millimetres.—Total length 14 ;
length of cara-

pace 6-8, width 5-8
; length of 1st leg 27-5, o£ 2ud 28, oi: 3rd 23-5,

of 4th 29.

Loc. Benito Eiver (G. L. Bates).

Eesembhng T. sjjinosissimus Karsch, from the same area, in

colouring, but recognizable, according to the description of the

latter, in having the legs ornamented with white transverse stripes

and spots.

Although the type of this species is not quite adult, the

colouring will probably be found to afford a better criterion of its

specilic distinction than the form of the vulva.

Thalassius leonensis, sp. n. (Plate LVII. fig. 21.)

Colour a uniform reddish brown above and below ; carapace

and abdomen with a silvery white band extending from the sides

of the clypeus almost to the spinners, the band on the carapace

considerably narrower than the brown margin external to it.

Carapace normally high, as high behind as in front, its width

equal to the area between the posterior border and the posterior

lateral eye ; its length equal to length of tibia or protarsus of 4th

leg ; slightly exceeding tibia of 1st and 2nd, width slightly exceeding

tibia of 3rd.

Vulva practically as in T. spenceri Y. Cambr., from Cape Colony

(see P. Z. S. 1898, pi. iv. fig. 1 6), but longer as compared to its

width owing to the greater length of the lateral lobes.

Measurements in millimetres.—Total length 21 ; length of cara-

pace 9-5, widtli 8 ; length of 1st leg 35, of 2nd 35-5, of 3rd 33,

of 4th 38 ; tibia of 4th 9-5, protarsus of 4th 9-8.

Loc. Sierra Leone.

The type of this species is the specimen from Sierra Leone

referred by Mr. P. Cambridge to T. spenceri, the type of which

came from East London in Cape Colony (P. Z. S. 1898, p. 30).

The two specimens appear to me, however, to be specifically

distinguishable. In T. spenceri the carapace is very slightly

shorter than tibia 1 (not longer as stated in the synopsis : loc. cit.

p. 29), and barely exceeds the 1st protarsus, and the width of the

carapace is a shade less than tibia 3 ; the lobes of the vulva, too,

are shorter and smaller.

Thalassius batesi, sp. n.

General characters as in T. leonensis, but with yellow band on

carapace and abdomen broader. Vulva differing in that the hairy

lateral lobes do not meet in the middle line, but are separated in

front by a median shming hairless sclerite, which is itself divided

by a central longitudinal sulcus.

Measurements in millimetres.—Total length 22 ; length of cara-

pace 9-2, width 7-0 ; length of 1st leg 36, 3rd 32, 4th 39

;

protarsus of 1st 8, of 4th 9"8.

Loc. Benito Eiver ( G. L. Bates).

Only the female known.
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Thalassius begalis, sp. n. (Plate LVII. fig. 22.)

Colour. Carapace and abdomen with a pair of broad yellow bands

extending from clypeus to spinners, covered elsewhere with

yellowish rusty-red hairs ; legs strongly banded ; femora of legs

yellowish red, those of 2nd pair sHghtly, of 3rd and 4th pairs

distinctly banded with black ; apex of femora, whole of patellae,

basal seventh and apical third of tibiae, basal and apical fourth of

protarsi and tarsi black ; the i-est of the legs yellowish red.

Carapace a little less than tibia of 1st leg, excelling its protarsus

by about one fourth the tarsus, distinctly shorter than both tibia

and protarsus of 4th. Lobes of vulva in contact along the posterior

half of the inner edge, separated in the anterior half by a median

heart-shaped sclerite, the depression in front of the lobes marked

with two posteriorly converging black ridges.

Measurements in millimetres.—Total length 22 ; length of carapace

9, width 8 ; length of 1st leg 36, of 2nd 36, of 3rd 32, of 4th 38 ;

protarsus of 1st 8, of 4th 9-8.

Loc. Benito Biver {G. L. Bates). An adult and an immature

female.

Thalassius insigisis, sp. n. (Plate LVII. figs. 23, 23 a.)

5 . Colour. Carapace brownish red, covered with brownish hairs

speckled with white, with a black edge, within the black edge a

white rim which broadens on each side of the head, the face

uniformly dark, sides of thoracic portion posteriorly blackish
;

mandibles black with yellowish hairs ; abdomen brownish above,

speckled with white hairs and with white spots at the sides ; lower

side of abdomen, sternum, aud coxae greyish yellow. Legs variegated

above ; femora yellow, indistinctly variegated
;

patellae yellow,

blackish at the base ; tibiae yellow, black at base and apex ; protarsi

yellowish, also black at apex aud base ; tarsi yellowish ; the yellowish

areas of the legs covered with white hairs, the darker patches with

dark hairs.

Carapace nearly circular, a little longer than wide, the width

equal to the length from the posterior border to the anterior pair

of eyes ; length slightly less than protarsus of 1st leg, about equal

to tibia of 3rd, width sHghtly shorter than tibia of 3rd ; carapace

low, higher in the cephalic region than posteriorly, not strongly

elevated behind; clypeus scarcely exceeding the ocular quadrangle;

ocular quadrangle longer than broad, slightly narrowed in front,

the posterior median eyes much larger than the anterior median.

Legs 4, 2, 1, 3 ; the Ist, 2nd, aud 4th subequal
;
patella and

tibia of 1st and 2nd about equal and a little longer than those of

4th; protarsus of 4th excee ding that of 1st by about one third the

length of the tarsus.

Abdomen broadest in its posterior half, gradually narrowed in

front, abruptly narrowed behind.

Measurements in millimetres.-—Total length 16 ; length of cara-

pace 7-7, width 7-2 ; length of 1st leg 34, of 2nd 34-5, of 3rd 31,

of 4th 35.

Loc. Benito Eiver (G. L. Bates).
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The characters of the foregoing species of Thalassius may be

tabulated as follows:

—

a. Carapace flatter and less elevated behind, cephalic region

higher than thoracic ; legs yellow, banded and spotted

with black ;••• indff^is.

b. Carapace high and more conyex behind, level along upperside
;

cephalic area not higher tlian thoracic.

a\ A broad yellow lateral stripe extending from side of head

to spinners,

o^. Legs yellow, strongly banded with black
;
patella black . .

regalis.

b-. Legs yellowish brown, at most spotted above with white.

a^. Upperside of legs ornamented with silvery white spots

and bands, white spots also on upperside of abdomen

above yellow band - '••• leiccost ictus.

b^. Upperside of legs and abdomen not spotted with white.

a*. Lateral lobes of vulva in contact, not separated

niesially by a shining hairless sclerite konensis.

i*. Lateral lobes of vulva separated posteriorly in the

middle Une by a shining hairless sclerite bated.

bK No definite longitudinal yellow band extending from head

to spinners.

a'. Legs robust, thickly plumose distally ; lateral lobes of

vulva elongate, obliquely converging, and meeting poste-

riorly in a very short suture.

a^. Legs and upperside of abdomen strongly banded
;

clypeus darker than side of head formosus.

¥. Legs and abdomen not banded ; clypeus same colour

as sides of head guineensis.

b'\ Legs thinner, not thickly plumose ; lateral lobes of vulva

subquadrate, meeting or nearly meeting in a long median

suture.

a'. Upperside of thorax and abdomen nearly uniformly

golden yellow ; legs chocolate-brown aiiraius.

b''. Upperside of thorax and abdomen covered with

brown and yellow hairs ; legs pale, covered with

greyish-white hairs inornatiis.

The following West-African species are unknown to me :

—

T. spinosissimus Karsch (Zeits. gesammt. Naturwiss. lii. p. 345,

1879), described as a Gte^ius from the Loango coast, will fall

apparently under section 6' of the above table ; but seems to

differ from both T. batesi and 2\ leonensis in ha^ang the brown lield

of the upperside of the abdomen laterally spotted with white,

perhaps as in T. leucostictus. The description, however, contains

no statement to the effect that the legs are ornamental as in

T. leucostictus.

T. pictus, Simon (Ann. Soc. Ent. Belg. xlii. p. 17, 1898), from

0<^owe, will according to colour characters fall under section a or

a^ resembling T. insignis in some respects ; but since M. Simon

makes no mention of any peculiarity in the form of the carapace,

it is not permissible to suppose that his species is identical with

T. insignis,

G-enus Dolomedes Latr.

DoLOMEDES TRANSFUGA, sp. n. (Plate LVII. fig. 24.)

cJ . Colour a tolerably uniform yellowish brown ; carapace covered

above with olive-brown hairs, with a broad marginal snow-white
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band extending from middle of clypeus to side of posterior

emargination. Upperside of abdomen covered with short hairs of

a rusty-red hue ; a snow-white lateral band set off above and below

by a narrow darker stripe ; legs and ventral surface not varied.

Carapace nearly circular, its width equal to the length of its

upper surface from posterior median eyes to posterior emargination

;

its upper surface posteriorly elevated, a little higher than cephalic

region ; length a little less than tibia of 3rd and a little greater

than the tarsus of 4th leg, a little excelling half the length of the

patella and tibia of ]st and 4th. Eyes of anterior line a little

recurved; laterals much smaller than centrals, their upper edges in

a straight line ; anterior line noticeably wider on each side than

line of posterior medians, the latter much larger than anterior

medians ; ocular quadi-angle less than height of clypeus, much
wider behind than in front, its posterior width exceeding its

length. Inferior border of mandible armed posteriorly with 4
teeth.

Lecjs long and slender, 4, 1, 2, 3 in length
;
patella and tibia of

1st and 2nd subequal and a little shorter than of 4th
;
protarsus of

4th equal to protarsus and one third of tarsus of Ist
; patella

armed with 3 spines, one on each side and one median apical; tarsi

not scopulate, thickly setose below.

PaZp extending past middle of tibia of 1st leg; tibial segment
longer than patella, distally incrassate, armed externally with a

crescentically upcnrved pointed spine, and on the inner side with

a short quadrate lightly emarginate buttress ; tarsus about as long

as patella and tibia, short in its basal half, subcylindrical distally.

Measurements in millimetres.—Total length 21 ; length of cai'apace

18-3, width 9 ; length of 1st leg 56, of 2nd 54, of 3rd 48, of 4th 60.

Loc. Benito River (G. L. Bates). An adult male and an
immature female.

In this description some characters considered to be of generic

value have been repeated to substantiate the claim of the species

to be ranked in the genus Dolomedes. This genus is, according to

Simon, replaced in Tropical Africa by the allied form Tapivothele,

which has been recorded from Zanzibar (Hist. Nat. Araignees,

i. pp. 310 & 313, 1898). But the species here named transfuga

does not appear to differ in any important particulars from tlie

genus Dolomedes as characterized by Simon, and certainly does not

fall into the genus Tcqnnothele.

Family Ctenid^.

Genus Ctenus.

Ctenus buetoni r. Cambr.

Ctenus burioni, Y. Cambr. Proc. Zool. Soc. 1898, p. 25, pi. iii.

figs. 3 a-f.

Loc. Cameroon s (Capt. Burton) ; Benito Eiver {G. L. Bates).
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This species is apparently nearly allied to Pkoneutria capulina

Karsch, the colour of the mandibles being apparently the same in

the two species and both of them possessing the beard-like fringe

of hair on the lower side of the legs, upon which Karsch lays so

much stress. Fortunately the question can be without difficulty

settled by a comparison between the palpus of C. capulinus and
the figures of that of C. hurtoni which Mr. Cambridge has published.

CTBifus occiDBNTALis E. Cambr.

Ctenus ocddentalis, P. Cambr. Proc. Zool. Soc. 1898, p. 22.

Loc. W. Africa (without further history).

Ctentjs kingsleyi F. Cambr.

Ctenus Tcingsleyi, F. Cambr. Proc. Zool. Soc. 1898, p. 21, pi. iii.

fig. 6.

Loc. Cameroons {Miss Kingsley).

Ctenus scopulatus, sp. n. (Plate LVII. fig. 25.)

Colour. Carapace deep mahogany, clothed with short reddish-

brown hairs, hairs on the face and upper half of mandible
deep carmine ; mandibles shining black : legs same colour as

carapace above; femora redder below, especially the base of the 1st

and 2nd in front ; scopulae greyish black. Abdomen indistinctly

variegated black and red above, the sides especially in front clothed
with bright reddish hairs interspersed with longer hairs of a paler

tint ; the lower surface behind the epigastric fold entirely covered
with a broad velvety-black field, narrowed and oval behind and
sharply marked off at the sides by the red hairs of the lateral

surface and in front by the reddish-yellow epigastric region ;

sternum and coxae blackish brown.
Carapace longitudinally horizontal above, a little shorter than

palp measured from base of femur, longer than patella and tibia

or than tarsus and protarsus of 3rd leg, a little shorter than 4th
prot-arsus, just about equal to protarsus and tarsus of 2nd ; its

width just about equal to tibia of 2nd and of 4th ; ocular quad-
rangle longer than wide, narrowed in front, exceeding height of

clypeus, which nearly equals three diameters of anterior median
eyes.

Leys 4, 1, 2, 3 ; tibiag of 1st and 2nd with 5 pairs of inferior

spines, not spined above, of 3rd and 4th with 3 pairs and 2 anterior

and 2 posterior spines and 3 superior spines ; patellae of 1st and
2nd unspined, of 3rd and 4th with 1 anterior and 1 posterior

spine ; tibiae of 1st and 2nd scopulate below, of 3rd scopulate

below at its distal end ; protarsus of 4th scopulate except in the
basal fourth of its length; protarsi of 1st and 2nd without inferior

apical spine.

Vulva consisting oE a reddish, heart-shaped, convex, median
sclerite, with a small shining black dentiform process on each side

of its posterior extremity.
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Measurements in millimetres.—Total length 31 ; length of cara-

pace 15, width 12 ; length of palp 17, of 1st leg 50, of 2nd leg 47,
of 3rd leg 38, of 4th leg 51

;
patella and tibia of 1st leg 2G, of 4th

17, protarsus of 1st 12, of 4th 16.

Loc. Benito River (G. L. Bates).

Rivalling the preceding species, G. hingsleyi and C. occidentalis, in

size, and resembling them in the absence of the inferior apical pro-

tarsal spine of the 1st and 2nd leg ; but at once recognizable from
both by its coloration, especially of the lower surface of the
abdomen. It further resembles C. hingsleyi iu having the carapace
shorter than the 4th protarsus and very much in the form and size

of the vulva, hut differs from it and approaches C. occidentalis in

having the carapace longer than the patella and tibia of the 3rd leg.

The black patch on the lower side of the abdomen in C. scopulatus

calls to mind the somewjiat similar colouring found in Phoneutria
melanogastra of Bosenberg and Leuz (JB. Hamburg. Mus. xii.

p. 12, pi. i. lig. 14), from East Africa ; but the two species are

certainly quite distinct, seeing that P. melanogastra is less than
half the size of C scopulatus and has a median pale stripe on the
carapace. And lastly from Simon's species C. erythrochelis from
Landana (Bull. 8oc. Zool. Trance, i. p. 222), which also has red
hairs on the base of the mandible, C. scojmlatus may be recognized
by the absence of pale bands on the carapace and the presence of

the black Held on the lower side of the abdomen.
Ctenus auricularis and C. capullnus of Karsch, from Chinchoxo,

also seem to differ in colour from G. scopulatus, as well as from
G. occidentalis and C. Htufs!ei/i (see Zeits. gesammt. Naturw. lii,

pp. 347-348, 1879).

Ctesus eitulatus, sp. n. (Plate LVII. figs. 26, 26 a,)

5 . Golour. Carapace covered with blackish or olive-brown hairs,

with a median pale golden stripe, and a broad irregular interrupted

submarginal band extending from the sides of the clypeus to the

posterior border ; upperside of abdomen oi'namented with a median
golden-yellow or greyish band, narrow in front and indented at

the sides with four pairs of large black spots ; sides of abdomen
blackish, mottled with yellow or grey spots ; on the lower side the

pale spots are arranged in definite longitudinal posteriorly con-

vei'giug lines : sternum, coxse, aud lower side of legs uniformly
deep brown ; upperside of legs varied, especially on the femora,

with golden-yellow bands, the rest of the segments tinted with
yellow

; palpi uniformly dull brown ; mandibles black iu front,

without bright coloured base.

Garapace slightly elevated above behind the fovea, as long as

patella+ tibia of 3rd leg, as tibia of 1st, and a little longer than
protarsus of 1st and than tibia of 4th, about four fifths of the
protarsus of the 4th ; ocular quadrangle more narrowed in front

than iu G. scopulatus, its eyes I'elatively larger, the anterior

separated by a space which about equals the radius.

Legs 4, 1, 2, 3; patella -f tibia of 4th a little less than of Lst
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and a little more than of 2nd ;
protarsi of 1st and 2Qd legs with-

out inferior apical spine; tibia of 1st lightly scopulate.

Vulva consisting of a median red sclerite, shaped like the ace of

spades, as broad as long, its anterior border with a median for-

wardly directed prominence and convex sides ; the lateral tooth

less prominent than in 0. scopulatus.

d" . Similar in colour to 5 ? legs much longer (cf. measurements).

Legs not fringed as in 0. burtoni and C. capulinus ; tibial spur of

palpus long, viewed from above divei'ging externally, then turned
forwards at apex ; seen from the outside aspect, the upper edge

is nearly straight, the lower concave, with the apex strongly

bifurcate, the upper branch of the fork slightly hooked apically,

the lower truncate with acute inferior angle ; tarsus with only a

small tuberculiform prominence at base on outer side.

Measurements in milUmetres.— 2 • Total length 26 ; length of

carapace 12, of 1st leg 44, 2nd 40, 3rd 34, 4th 47-5.

c?. Total length 20; length of carapace 11, of 1st leg 57,

2nd 50, 3rd 41, 4th 57.

Loc. Benito River (G. L. Bates).

Otenus (Leptoctenus) agilior, sp. n. (Plate LV. fig. 7.)

S . Colour. Carapace with pale median band constricted just

behind the head, laterally infuscate, paler above the border, area

around eyes black ; mandibles pale, infuscate externally
; palpi

and legs pale, obscurely banded with greyish black ; upperside of

abdomen clothed with olive-yellow hairs, and diversified with red

and black marking ; underside flavous.

Carapace with a deep depression behind the head ; head and
posterior portion elevated ; clypeus narrower than anterior median
eyes.

Legs very long and slender ; tarsal and protarsal scopulse very

scanty ; tibia of 1st armed with 4 anterior and 4 posterior spines

and with 6 pairs of inferior spines ;
protarsus of 1st with 3 paii's

of inferior spines, and with 1 anterior and 3 posterior spines
;

patellae spined in front and behind.

Palp with tibia longer than patella, and furnished externally

with a large bifid prominence, of which the upper branch is longer

and sharper than the lower ; base of tarsus above furnished with
a conical process ; tip of tarsus prolonged and subcylindrical

;

tarsus not so long as patella and tibia taken together (for struc-

tural details of tarsus see PI. LV. fig. 7).

Measurements in millimetres.—Total length 10 ; length of cara-

pace 5, of palpus 9, of 1st leg 33, 2nd 29, 3rd 24. 4th 37 ; tibia of

1st 10, of 4th 9.

Loc. Benito River {G. L. Bates). A single adult S example.
M. Simon has recently described two species of Gtenus (^Lepto-

ctenv,s) from West Africa, namely C. (L.) lycosinus and C. (L.)

aculeatus, both from the Rio Pungo (Ann. Soc. Ent. France, 1897,

pp. 493-4). Both are based upon females, and are not comparable
with the male described above From C. (Z.) modesties {id. loc.
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cit. p. 492) from Zanzibar, of which the male is known, C. (L.)

af/ilior certainly differs in ha\ing the tibia of the palp longer

than the patella and both together longer than the tarsus, and in

the form of the tibial apophysis, which is described as acute and

erect.

Family HeteropodidjE.

Genus Selenops Latr.

Selenops annulatus Simon.

Selenops anmdatm, Simon, Bull. Soc. Zool. Fr. i. 1879, p. 15.

Loc. Benito Eiver {G. L. Bates). Recorded from Chinchoxo.

The following species from the Congo Eegion may be identical

with the preceding :

—

S. sector, Karscb, Zeits. ges. Naturw. 1879, p. 342.

S. biichneri, id. Berl. ent. Zeits. xxv. p. 94 (1881).

S. brownii, Marx, P. U. S. Nat. Mus. xvi. p. 589 (1893).

Genus Toeania Simon.

ToEANiA occiDENTALis (Simon).

Isopeda occidentalis, Simon, Ann. Soc. Ent. France, 1887,

p. 264.

Loc. Benito Eiver ((?. L. Bates), Accra (G. A. Hlghtt) ;
Afraui

Plain, inland of Ashanti.

Eecorded by Simon from Assinie.

Toeania vaeiata, sp. n. (Plate LA^III. figs. 30-30 ci.)

2 . Colour. Carapace castaneous, clothed with ashy-grey hairs,

with a thickened white stripe along the posterior slope, the white

emphasized by a conspicuous bicrescentic black stripe in front and

a pair of narrower black stripes behind ; ocular area black ; clypeus

clothed with white hairs ; mandibles nearly black, clothed with

grejash hairs above ; maxillae and labium black : palpi clothed

with grey hairs, mottled with black, tarsi fuscous ; legs grey,

mottled with black above ; femora with three largish black spots

above, ashy black below, those of the posterior pairs paler than

the others ;
patellae black beneath ; tibiae white at base and apex

below, black in the middle ; scopulae blackish grey ; sternum testa-

ceous • coxae also testaceous, those of first three legs and of the 4th

slightly black in front ; abdomen mottled ashy gi-ey above, with a

strong transverse sinuous black stripe in the posterior foui-th of

its length and irregular blackish patches at the sides and smaller

spots in the middle ; lower side of abdomen yellowish grey, with

four narrow blackish longitudinal lines.

Carapace as broad as long, not quite so flat as in T. occidentalis, as

long as tibia of 1st leg and as protarsus and half the tarsus of the

4th leg, a little longer than patella, tibia, and tarsus oi: palp. Ei/es

of posterior line recurved; distance between medians less than
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between medians and laterals ; eyes of anterior line with superior

edges on a level, the laterals nearly twice the diameter of the

medians, at all events much larger ; ocular quadrangle longer than
wide, parallel-sided, the anterior eyes considerably larger than the

posterior and closer together.

Mandibles weakly geniculate basally ; inferior edge with 4 teeth

behind, 2 in front.

Legs 2, 1, 3 and 4 ; 2nd excelling 1st by length of its tarsus
;

spine-armature as in T. occidentalis, but A^-ith anterior spine on all

the patellae and a posterior on all the patellae but that of 4th leg.

Vulva as in occidentalis, consisting of an anterior central depres-

sion followed by a pair of subcircular lobes separated in the middle
line by a median groove (Plate LVIII. fig. 30 d).

S . Resembling $ , but less vividly coloured and with longer legs

;

carapace equal to length of tibia of 3rd leg ; palpal organ as in figure

(Plate LVIII. figs. 30 6-30 c); the tibia with a pair of strong sub-

equal external spurs.

Measurements in millimetres.— $ . Total length 18 ; length of

carapace 8, of 2nd leg 36, 4th leg 28.

c? . Total length 16o ; length of carapace 8, of 2nd leg 42, of

4th leg 33.

Loc. Benito River (G. L. Bates).

This species and the foregoing may be at once distinguished as

follows :

—

a. Larger, up to 30 mm. or over ; anterior median eyes

scarcely smaller than anterior laterals ; sternum black
;

coxse of Ist and 2nd legs deep blackish brown; femora
with exception of the 1st, which has a black basal

spot, yellowish red beneath occidentalis Sim.
h. Smaller, barely 20 mm. in length ; anterior median eyes

much smaller than anterior laterals ; sternum testa-

ceous ; coxae of 1st and 2nd legs infuscate only in

front ; femora of legs, especially of Ist and 2nd pairs,

ashy black beneath variata, s^. n.

Genus Eemmius Simon.

Remmius tultuosus Simon.

Remmius vultuosus, Simon, Ann. Soc. Ent. France, 1896, p. 484.

Loc. Benito River (G. L.Bates).

? Remmius tuipinus Simon.

Remmius vulpinus, Simon, Ann. Soc. Ent. Prance, 1896, p. 485.

Loc. Benito River (G. L. Bates).

A single immature female doubtfully referred to this species.

Genus Spaeassus Latr.

Spaeassus BE^riTENSis, sp. n. (Plate LVI. figs. 12, 12 a &
Plate LVIII. fig. 27.)

$ . Colour of carapace a uniform ochre-yellow, clothed with
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yellow hairs ; mandibles, maxillae, and labium mahoganA^-brown

;

sternum and legs much the same colour as the carapace; femora

redder below, indistinctly spotted above ; protarsi covered above

with a clothing of greyish hairs, the rest of the segments scantily

hairy ; abdomen covered with brightish yellow hairs, marked
above and at the sides with short darker stripes and with a darker

median longitudinal stripe emphasized by three pairs of black

spots ; dark blackish brown over the spinners.

Carapace a little longer than tibia of 4th leg, equal to the length

of its protarsus, a little longer than patella, tibia, and tarsus of

palp, and a little shorter than protarsus and tarsus of 3rd leg ; its

width about equal to tibia of 4th leg, and to patella, tibia, and
tarsus of palp.

Eyes of posterior hne subequally spaced, space between the

medians almost equal to twice their diameter ; ocular quadrangle

parallel-sided and about as long as wide ; the anterior median eyes

a little larger than the posterior median, about a diameter apart, less

than a diameter from the anterior laterals, which they equal in size

aud with which they are in the same straight line
; ctypeus less

than diameter of anterior median eye.

Legs long and slender ; tibiae of legs armed with 11 spines, the

odd spine being in the dorsal middle line
;

patellae armed with an

anterior and a posterior spine ;
protarsi of 1st and 2nd scopulate

to the base, of the 2ad less closely than of the 1st ; basal portion

of 3rd scarcely scopulate ; 4th protarsus only scantily scopulate in

its distal half.

Vulva as in figs. 12, 12 a, Plate LVI.
Measurements in millimetres.—Total length 14 ; length of carapace

6, width 5-5 ; length of 1st leg 28, of 2nd 29-5, of 3rd 20, of 4th

23-0
; patella and tibia of 1st lO'o, of 4th 8.

(S . Colour. Carapace yellow, clothed with ferruginous hairs

and mottled with white bands aud spots ; legs mottled with white

blotches and bands ; upperside of abdomen variegated with white

aud olive-green hairs.

Carajjace distinctly longer than broad, the length a little less

than tibia of 3rd and than half patella -|- tibia of 1st leg. Eyes of

posterior line practically straight ; anterior medians about half

their diameter apart and a little nearer to the laterals, which are

distinctly smaller.

Legs moderately long; 2nd surpassing 1st by barely half itstarsus
;

3rd slightly sui'passing tibia of 2nd and middle of protarsus of 4th;

2nd a little less than six times, 4th a little less than five times, as

long as carapace ; tibiae with a pair of apical inferior spines
;
patellae

with anterior and posterior spine.

Palp with tibia considerably longer than patella, armed with 5

long spines ; the apophysis short at the base, its distal portion

bent downwards nearly at right angles and forming a slender

spiniform process ; tarsus oi'al, about as long as patella and
tibia.
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Measurements in millimetres.-—Total length 13 ; length of carapace

6, width 4-8 ; leugtli of 1st leg 33, of 2nd 34, of 3rd 22-5, of 4th
28 ; patella and tibia of 1st 12-5, tibia of 3rd 6.

Loc. Benito Elver (G^. L. Bates).

Sparassus batesi, sp. n. (Plate LVIII. fig. 29.)

2 . Colour. Carapace, sternum, palpi, and legs flayous, less darkly

coloured distally, with blackish-grey scopulae ou the pi'otarsi and
tarsi ; tarsus of palp also with blackish-grey scopulae ; mandibles

black ; abdomen golden yellow, intermixed with brown, with

transverse darker stripes passing outwards from the middle line

;

sides of abdomen golden yellow, indistinctly mottled ; lower side

of abdomen yellow.

Carapace high, about as long as broad ; cephalic region strongly

convex from side to side and from behind forwards ; width of head
almost equal to its length measured from the anterior end of the

fovea ; eyes more widely spaced than in S. benitensis ; the ocular

quadrangle distinctly narrowed in front.

Mandibles with 4 teeth behind and 2 in front.

Lecfs as in the preceding species, but without patellar spines and
with only two pairs of spines on lower side of tibia.

Vulva as in fig. 29, Plate LVIII.
Measurements in millimetres.—Total length 14 ; length of carapace

6, width 0-9 ; width of head 4 ; length of 1st leg 26, of 2nd 28, of

3rd 19-5, of 4th 23.

Loc. Benito Eiver {O. L. Bates).

Sparassus trieurcatus, sp. n. (Plate LVIII. fig. 28.)

S . Colour. Integument pale olive-yellow, clothed with hairs of

a golden-yellow hue ; mandibles pale ; tarsus of palp infuscate.

Carapace high, convexly rounded, a little longer than broad, its

length nearly e(iual to tibia of 3rd leg and to half the patella and
tibia of the 1st. Eyes of posterior line very slightly recurved, sub-

equal, subequally spaced, the medians a little less than two diameters

apart ; eyes of anterior line straight by their centres, medians
larger than laterals, half a diameter apart and a little more than

that from the laterals.

Legs 2, 1, 4, 3; 2ud surpassing 1st by a little more than its

tarsus, 3rd barely surpassing tibia of 2nd and not reaching tip

of protarsus of 4th ; 2nd leg only a little more than five times as

long as the carapace, the 4th rather more than four times; patellae

of 1st, 2nd, and 4th with an anterior spine ; no apical spines on
under side of tibiae.

Palp with tibia a Uttle longer than patella, both without spines
;

tibial apophysis consisting of 3 strong teeth, the upper the thickest,

obliquely truncate apically, and ending in a sharp point, the

inferior shorter and thinner than the rest ; tarsus elongate oval,

about as long as patella + tibia taken together.

Measurements in millimetres.-—Total length 13; length of cai'apace

Proc. Zool. Soc—1899, No. LVII.. 57
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6-5, width 5-8 : length of 1st leg 81-5, of 2nd 35, of 3rd 24, of 4th

28 ; patella + tibia of 1st leg 12, tibiae of 3rd 6.

Tmc. Cameroons.

Sparasstjs eupilattts, sp. n. (Plate LVI. figs. 13, 13 a.)

cS . Colour much as in S. trifurcatus, except that the legs are more
orange-red, though the bases of the femora remain pale ; the upper-

side of the abdomen studded with dark reddish-brown spots and
the lower side behind the epigastric fold uniformly pinkish brown.

Carapace very slightly longer than wide, less than tibia of 3rd

and than half the patella + tibia of 1st leg.

Eyes of posterior line slightly procurved, subequal and subequally

spaced ; eyes of anterior line closer together, equally spaced,

distance between medians about half their radius.

Legs very long, 2nd surpassing 1st by its tarsus and one

third of its protarsus ; 2ud leg about seven times as long as

carapace. Tibia without apical inferior spines
;

patellae imspined.

Palp with tibia cylindrical, much longer than patella, and armed
internally with a single long spine ; patella unspined ; tibial

apophysis consisting of a forwardly directed spur, the apex of which
is pointed and hooked ; tarsus verj'^ large, its external edge concave,

internal convex
;
palpal organ constructed as in fig. 13, Plate LVI.

Measurements in millimetres.—Total length 14 ; length of carapace

6-5, width 6 ; length of 1st leg 40, of 2nd 45-5, of 3rd 29, of 4th

33 ; patella + tibia of 1st 14-8, tibia of 3rd 7-8.

Loc. Cameroons.

The females of the foregoing species may be recognized as

follows :

—

a. Head narrower, its width only equal to the length between

the anterior end of the fovea and tlie posterior line of

eyes ; eyes closer together, the ocular quadrangle scarcely

narrowed in front ; mandibles reddish brown ; tibia with

3 pairs of inferior spines : patellie at least on 2nd and 3rd

legs spined in front and behind henUciisiti, sp. n.

h. Head broader, its width almost equal to the entire length

measured from the apex of the fovea ; eyes more widely

spaced, the ocular quadrangle distiuctly narrower

in front ; mandibles blat'k ; tibise with two pairs of

spines beneath
;
patella? unspined hafeai. sp. n.

The males of the species here described may be determined

as follows :

—

a. Tibial process of palp trifurcate (tibise of legs without

inferior apical spines ; '2nd leg a good deal longer than

1st, and only a little more than five times as long as

carapace; patella and tibia of palp without spines) ... MfurccUus, sp. n.

h. Tibial process of palp simple, undivided.

a'. Tibial process stout at base, its distal hiilf slender and
bent downwards almost at right angles ; tibiae of legs

with two pairs of inferior spines ; 2nd leg only a

little longer than 1st, and less than six times as long

as carapace; tibia of palp strongly spined benitcnsis, sp, n
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hK Tibial process of palp stout, straightisli, hooked at

apex; tibire of legs with 3 pairs of spines ; "Jnd leg

considerably longer than 1st and about seven times

a^ long as carapace ; tibiae of palp with only 1 spine... rufilatus, sp. n.

Sparassus (Olios) alhiaudi Simon (Ann. Soc. Ent. Fr. 1887,

p. 264), from Assinie, resembles -S. batesi in certain characters, for

example in having the carapace as wide as long and the mandibles

black ; but according to Simon the eyes of the anterior line are

procurved in -S'. aUmudi, whereas they are straight in S. hated and

the upperside of the abdomen is ornamented with a longitudinal,

lanceolate fuscous band.

Paltstodes, gen. nov.

Carapace about one-third longer than wide, rather low, mode-

rately convex, flat above longitudinally; the cephalic area not raised.

Ei/c's'oi posterior line nearly equidistant, very slightly recurved,

the medians larger than the laterals, which are sessile; those

of anterior line also equidistant, their lower edges on a level, the

medians much smaller than the laterals, their diameter less than

the radius of the latter ; cl\ pens low, less than the diameter ot

anterior medians ; quadrangle of median eyes much longer than

wide, wider behind than in front, the eyes subequal.

Mandibles armed below with 3 teeth in front and 3 behind.

Le(/s 1, 2, 4, 3, completely laterigrade, very long and slender.

EecognizablefromPrt?^'/s^e5, to which it is most nearly related, by

having the carapace narrower and its upper surface flat from the

eyes to the posterior end of the thoracic fovea. In Pahjstes the

carapace is strongly convex longitudinally.

Paltstodes pluiiosus, sp. n. (Plate LVIII. figs. 31, 31 a.)

S . Colour. Carapace castaneous, covered with a coating of

brownish hairs, mottled with darker and lighter patches ;
mandibles

deep mahoganv, clothed with mottled greyish-yellow hairs ;
labium

and maxillae black ; sternum black, striped with red bands, which

cross it transversely on a level with the coxa; ; coxae covered with

rich vellowish-red hairs, black in front ; legs blackish, femora spotted

with'white below, white spotted with black above, with tufts of

brownish hairs in front
;

patella; white below ;
tibiae with two white

stripes below, one median and one apical ; uppers'de of tarsi and

protarsi brownish, mottled with tufts of hair ; scopulse of tarsi and

protarsi rusty red : the colouring of the 4th leg less distinctly-

marked than that of the others ; apex of femora, tibiae, and protarsi,

especially of 4th leg, with short tufts of hair, somewhat as in

some species of Pandercetes : palpi black, mottled above, the hairs

more uniformly flavous below; tarsus covered with ferruginous

hairs, fuscous 'apically below. Abdomen mottled with greyish-

yellow above, with tufts of brown hairs, a short anterior median

black stripe, and on each side of the middle line a large semi-

circular black stripe, the anterior and posterior ends of which
57*
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are almost in contact in the middle line, the former just in front

of the middle of the upper surface, the latter a little distance in

front of the spinners ; lower side of abdomen covered with a

broad undivided field of deep rich, nearly blood-red hairs, a

narrow arched transverse black stripe behind the epigastric fold ;

the epigastric region blackish, relieved, especially posteriorly, with

golden-yello vv hairs ; sides of abdomen above tbe red field greyish,

mottled with red anteriorly.

Carapace equal to length of 4th tibia and 3rd femur, width

equal to about half the length of protarsus and tarsus of 2nd leg.

Legs—spines of 1st and 2nd femora, 3, 2, 3 ; of 3rd, 2, 2, 3 ; of

4th, 3, 2, 2 ; 1st and 2nd patellae, 1, 1 ; of 3rd and 4th, 1 anterior ;

tibiae, 2, 2, 2 below, 2 in front, 1 above, and 2 behind ; protarsi, 2,

2 below, 2 behind, 3 in fi-ont ; tibiae of 1st and 2ud sinuous ;

femora of 1st and 4tii equal ; 1st leg nearly five times as long as

carapace, 3rd leg about three and half times as long, 4th about

tour times as long.

Abdomen more than one third longer than broad, voluminous,

broadest just behind the middle, then narrowed abruptly to its

termination.

Vulva consisting of a transversely oval pit, followed by a pair

of skeletal pieces separated by a narrow median sclerite.

Measurements in millimetres.—Total length 25 ; length of carapace

11, width 8 ; length of 1st leg 56, of 2nd 52, of 3rd 39, of 4th 4S

(all measured from base of femiu-) ; patella and tibia of 1st 21, of

4th 16 ; protarsus of 1st 14, of 4th 12.

Loc. Benito Kiver {G. L. Bates).

Family Thomisim).

Genus Phrynakachne Thorell.

Phrtnarachne rugosa (Latreille).

Thomisus rugosiis, Latreille, Xouv. Diet. d'Hist. nat. xxxiv. p. 62.

ThomviHS f'oka, Vinson, Arane'ides Madagascar, &c. p. 69, pi. xiv.

fig. 4 (1863).

Loc. Benito Eiver ((J. L. Bates).

The specimen of Phrynarachne obtaiiied by Mr. Bates seems
identical with an exauiple in the British Museum from Mada-
gascar.

Phrtnarachne marmorata, sp. u. (Plate LVI. fig. 14.)

2 . Colour. Carapace with a large jet-black patch on each side

of the thoracic portion ; the margins yellowish brown and tbe
middle line clearer yellow ; head infuscate, the ocular tubercles

amber-yellow, a yello«ish-white band passing from the median
eyes to the lateral angles of the clypeus ; upper portion of mandible
yello\nsh white, lower portion iufuscate ; basal half of palpi

yellowish white, tibia and tarsus infuscate ; legs of 1st aud 2nd
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pairs with coxae, trochanters and femora, patellae, and basal half of

tibiae yellow, clouded or marbled with black ; distal half of tibiae and
protarsi black, slightly variegated with yellow, tarsi yellow ; 3rd

and 4th legs black, with tarsus and basal half of femur yellow, and

the rest of the segments varied with yellow marks ; sternum

yellow, clouded with black ; upperside of abdomen black in its

anterior half, with a median yellow stripe, the posterior half

reddish brown in the middle, jet-black on the posterior angles ; a

large yellowish-green triangular patch spreading in from the sides

in front of the posterior angles ; sides of abdomen whitish yellow ;

ventral surface yellowish brown, varied with black markings.

Carajjace a little excelling tibia of 1st leg in length ; flat above,

not elevated posteriorly as in rugom, the tubercles high and conical

;

eyes of anterior line a little more recurved ; median ocular quad-

rangle more narrowed anteriorly than in that species.

Legs longer than in rrigosa ; the tibia of 1st and 2nd pairs more
strongly bowed : tubercles on femora larger ; spines on protarsi

more numerous and longer, those on upperside of the segment

forming a distinct long pectinated series, which distally largely

overlaps the base of the tarsus.

Abdomen widest along its posterior border, which is truncate ;

width across the middle less than the length ; width across posterior

angles exceeding the length ; tubercles large and conical, not low

as in rugosa.

Vulva consisting of a median anteriorly narrowed piriform lobe,

lodged in a depression bounded by a semicircular border.

Measurements in millimetres.—Total length 9 ; length of cai'apace

4-2, width 3*8 ; length of abdomen 5, width posterioi'ly 6.

Loc. Benito River {G. L. Bates).

Easily i-ecoguizable from P. rugosa by the variegated colouring,

stronger tuberculation, longer anterior legs, &c.

Genus Thomisus Latr,

Thomisds tripunctattts Lucas.

Thomisus tripunctatus, Lucas, in Thomson's Arch. Ent. ii. p. 400,

pi. xii. fig. 3 (1863).

Loc. Sierra Leone {SuFg.-Capt. Clements), and subadult specimens

probably refei'able to this species from the Benito River (G. L.

Botes).

Genus Platithomisus Dol.

Platythomisus nigbiceps, sp. n. (Plate LVIII. fig. 32.)

$ . Colour. Carajjace coal-black, with narrow yellow margin at

the sides and posteriorly ; mandibles, maxillae, labium, and sternum

black ;
palpi yellow, infuscate quite at tip of tarsus ; coxae and

trochanters of all the legs yellow ; femora of 3rd and 4th pairs also

yellow except for a black apical ring ; femora of 1st and 2nd pairs

"deeply infuscate, yellow quite at base ; remaining segments of all
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the legs jet-black. Abdomeu variegated ; upperside yellow, with

three pairs oi: large blai-k patches, the anterior pair united by a
narrow bridge, the third pair the smallest and triangular ; these

are followed by a transversely crescentic black stripe, the concavity

of which is posterior ; behind this are two median black spots,

one behind the other ; on each side of the iibdoinen is a broad black

stripe, which unites with its fellow of the opposite side above the
pedicel in front and stops short some lirtle distance above the

spinners behind ; spinners black, with a dorsally incomplete black

ring around them ; the ring is connected in the middle line below
with a pair of broad black stripes, which unite posteriorly, are

separated by a narrow median yellow stripe, and extend from
the epigasti-ic fold to the posterior third of the lower side of the

abdomeu ; region of vulva and lung-books brown, darker mesialiy.

Carapace as wide as loug, strongly convex ; cephalic area sloped

downwards and forwards ; its total length about equal to tibia of

1st leg and to patella and tibia of 4th. Eyes of anterior and
posterior lines distinctly recurved when viewed from above; distance

between anterior and posterior medians equal to that between
anterior and posterior laterals; distance between posterior medians
gi-eater than that bet\\een posterior median and lateral on each
side; distance between anterior medians less than between median
and lateral on each side; ocular quadrangle much Avider than
long, much narrowed in front, the distance between the posterior

medians at least one thhd greater than that between the anterior

medians.

Leys long ; 1st leg about four times as loug as cai-apace ; tarsi

of 1st and 2nd with thick apical scopula ; protarsi and tarsi of

3rd and 4th also scopidate ; tibiae and protarsi of 1st and 2nd not

visibh' spined beneath.

Abdomen voluminous, not quite twice as long as wide, broadest

just behind the middle, rounded in front, narrowed and somewhat
pointed behind.

Measurements in millimetres.—Total length 17; length of carapace
5-5, of 1st leg 22-5, 2nd leg 21, 3rd leg 12, 4th leg 14-5

; length of

abdomen 12, width S-3.

Loe. Benito Eiver ((?. L. Bates). A single $ example.

Platythomisus iNSiGsris, sp. n. (Plate LYIII. fig. 83.)

o
. Colour. Carapace orange-yellow, with a narrow black rim,

incomplete behind but complete along the clypeus ; ocular area

involved in a broadish transverse black stripe; mandibles yellow,

broadly black externally and apically, maxillae and labium yellow,

the latter infuscate marginally, the former internally at the apex
;

sternum yellow, with anteriorly and posteriorly incomplete median
black line

;
palpi yellow, tip of tarsus blackish ; legs coloured as in

nieiriceps, but with more black at the distal half of the femora.

Abdomen mostly yellow, tlie u])perside wiih three pairs of black

patches, the posterior pair small and followed by a small median
black spot ; anterior surface of abdomen with a broad transverse
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black stripe, which on the sides of the abdomen breaks up into

a fan-hke arrangement of narrow black longitudinal stripes ex-

tending as far as the spinners ; spinners black ; the lower surface

of abdomen testaceous yellow.

Structurally allied to P. nigriceps, but the ocular quadrangle

wider as compared with its length ; legs distinctly shorter, the 1st

less than four times as long as the carapace ; length of carapace

much greater than that of tibia of 1st leg and distinctly greater

than patella and tibia of 4th ; tibia; and protarsi of 1st and 2ud

legs distinctly spined below; abdomen about one third longer than

wide, a long oval, not noticeably wider behind the middle.

Measurements in miUimeires.—Total length 21 ; length of carapace

7, of abdomen 14-5, width of abdomen 9-5; length of 1st leg 23,

of 2nd 25, of 3rd 16, of 4th 17.

Loc. Benito River (
G. L. Bates).

The previously described African species of this genus are :

—

P. lieraUicus, Ivarsch, Zeits. ges. Naturwiss. li. p. 315, pi. viii.

fig. 4(1878); Simon, Hist. Nat. Araignees, i. p. 1016, tig. 1077

(1895). From Zanzibar and Lake Tanganyika.

[I have seen no specimens of this species, but it certainly differs

from all those enumerated in the table below in having the upper-

side of the abdomen black with yellow spots, instead of yellow

M-ith black spots.]

P, sex-maculatus, Simon, in Donaldson Smith's ' Through Un-

known African Countries,' p. 388 (1897). From Somaliland.

P. pantherinus, Poc, Ann. & Mag. Nat. Hist. (7) ii. p. 445,

pi. xiii. fig. 7 (1898). From Nyasalaud.

The four Tropical African species of this handsome genus,

represented in the British Museum by the typical examples, may

be distinguished as follows :

—

a. Carapace, mandibles, labiuai, maxillae, and sternum

jet-black; lower side of abdomen with a pair of

broad black narrowly separated bands, which unite

posteriorly nigriceps, sp. n.

h. Carapace principally yellow or red, margined or

spotted with black, and black in the ocular region;

mandibles, masilloe, labium, and sternum princi-

pally or wholly yellow ; abdomen without black

bands on the middle of its ventral surface,

a'. Carapace red or yellow, with a black margin and

transverse black frontal stripe ; mandibles ex-

ternally black ; black abdominal spots large.

a?. Femora of 1st and 2nd legs deep blackish green ;

the black margin of carapace extending right

round beueath the clypeus but not joining the

ocular stripe ; sides of abdomen ornamented

with narrow branching stripes arranged longi-

tudinally ; no black rings round the spinners

below..." insignis, sp. n.

b'-. Femora of 1st and 2nd legs clear yellow; black

margin on carapace not extending on to face,
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stopping short on a level with the 1st leg

;

frontal stripe involving lateral angles of cara-
pace and sides of abdomen occupied by a con-
tinuous black stripe, extending to the spinners :

spinners surrounded by ring of black below ... sex-macufatits Sim.
J'. Carapace yellow, not margined vrith black, spotted

with black : mandibles not black externally

:

black abdominal .spots small jjaniherv/ius Poc.

EXPLANATION OF THE PLATES.

Plate LV.

Fig. ]. Araiimfhra hutleri (p. 860). X 4.

2. Mlhrodes, mammosa (p. 8(il). x 3 (nearly).

3. Araneus tyloscapiis (p. 851). x 2.

3 a. ,, ,, vulva from below.
36. ,, ,, vulva from behind.
4. Cyrtophora marffaritata {-p. 854). X 2.

4 a. „ „ vulva.
5. Ccerostris argosHctus (p. 855). X 2.

6 a. „ ,, vulva.

5 b. „ ,, froat leg from below.
6. Ifhalcea ferox (p. 8fi3), vulva.

6 a. „ „ diagram of arrangement of eyes.

7. Ctenus {Leptoctenux) agilior (p. 873), tibial spurs of palp (spurs shaded).

Plate LVI.

Fig. 8. Araneus hcematocnemis (p. 850). X 1;^.

8 a. „ ,, var.

8 6. „ „ var.

8 c. „ „ vulva, lateral view.
9. Araneus rhinurus (p. 852). X 2.

9 a. „ „ vulva, lateral view.
10. Gasteracantha batesi (p. 858). x 2.

11. Phonet/i/sa bidentata (p. 843), palpal organ.
12 & 12 a. Sparassus be^iiiensis (p. 875), two forms of vulva.
13. Sparassus rufilatus (p. 878), palpal oi-gan from below.
13 a. „ ,, tibial spur of palp.
14. Phrynarachne marmorata (p. 880). X 3.

Plate LVII.

Fig. 15. Cterosi)7« ^Mrrj^«r (p. 857), side view. xli.
15 a. „ „ vulva.

16. ,, albescens (p. 856), vulva.

17. Peuceiia longipes (p. 861), vulva.

18. Thalasdus guincensis (p. 864), vulva.
19. „ ybr??2os?<s (p.. 865), lateral view of carapace.
20. „ auratus (p. 866), vulva.

21. „ leonensis (p. 867), vulva.

22. „ regalis (p. 86S), vulva.

23. „ insignis (p. 868), vulva.

23 a. „ „ lateral view of carapace.
24. Bolomedes transfuga (p. 869), tibial spur of cJ.
25. Ctenus scopulatus (p. 871 ), vulva.

26. „ rivulatus (p. 872), tibial spur of (S

.

26 a. „ „ central portion of palpal organ.
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Plate LVIIE.

Fig. 27. Sparassiis benitensis{p. 875), tibial spur of c^.

28. „ trifurcatus (p. 877), tibial spur of rS •

29. ,, batesi (p. 877), Tulra.

30. Torania variaia (p. 874), tibial spurs (upper or right, lower or left).

30a. ,, „ lower tibial spur from below.

306. „ ,, palpal organ from below.

30 c. ,, „ membrane process of palpal organ.

sod. „ „ vulva.

31. Pal?/stode$ pltimosiis {p. 879), J. X ly.

31 a. „ „ vulva.

32. Plat^thomisus nic/riceps (p. 881), 5- X Ij.

33. „ insignis (p. 882), $ . X J.

3. Notes on a Second Collection of Batrachians made in the

Malay Peninsula and Siatn, from November 1896 to

September 1898, with a List of the Species recorded

from those Countries. By Stanley Smyth Flower,

5th Fusiliers, F.Z.S.

[Eeceived May 29, 1899.]

(Plates LTX. & LX.)

To the List of 34 Batrachians from the Malay Peninsula pub-

lished in the Society's 'Proceedings,' 1896 (pp. 897-914), eight

species can no a' be added, viz. :

—

Rana knJilii Schleg., II. macro-

dactyla (Giinth.), B. larutensis Blgr., Microhyla ornata (D. & B.),

M. ieucostigma Blgr., Bufo divergens Peters, and two large species

of Ehacophorus ; making a total of 42 species.

In the British Museum Catalogues of Batrachians 11 species

have been recorded from Siam. Nine species can now be added,

viz. :

—

Rana macrodartyla (Griinth.), B. nigrovittata (Blyth), Calo-

ph-ymis pleurostigmaTschndi, Microhyla ornata (D. &B.), M. inor-

nata Blgr., M. pulchm (Hallow.), M. achatina (Boie), M. berdmorii

(Blyth), and Bufo macroiis Blgr. ; making a total of 20 species.

This list must represent, however, hut a small proportion of

the forms which will eventually be found to inhabit this part of the

world.

In this paper a little-known frog, Bana plicatella, first made
known by Stoliczka, is redescribed, and the tadpoles of the

following species are described, I believe, for the first time :

—

Bana macrodon, B. tigrina, Microhyla ornata, Bufo penangensis.

Besides these there is a very remarkable tadpole from Penang, the

adult form of which, so I'ar as I have been able to discover,

is undescribed ; it is hoped this notice of it may attract other

collectors to observe it and to find out to what species it belongs.

I have to acknowledge my sense of obligation to Mr. G. A.

Boulenger, F.E.S., for his invaluable advice and very kind help in

answering many questions for me in letters during the last three

years.
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Order ECAUDATA.

Pamily Eanid.e.

1

.

OxYGLOSSUS LIMA (Grravenh.).

O.vi/glossus lima, Blgr. Cat. Batr. Sal. p. 5.

" Kato' limpong " of the Malays of Kedah.
Localities. In the P. Z. S. 1896, p. 897, 1 wrote :

—"This species is

said to occur in the Malay Peninsula, but I have not. been able to

find it recorded south of Tenasserim, though it occurs again in

Java "
; but since then, in June 1898, I found it iiumerous near

Alor Star and at Jenan, in the State of Kedah, Malay Peninsula.

M. Mouhot obtained specimens in Siam and Cambodia. I ob-

tained specimens at the following places in Siam:—one Bangkok
(July), many Sapatoom (August), many Ayuthia (December), one
a few miles north of Ayuthia (February), many Pakpreo (June),

and one Bawtong Kabin (March).

Habits. This is a thoroughly aquatic frog, to be found in small

ponds.

Colour (in life). Above olive-brown (Kabin specimen dark,

Pakpreo ones light), lighter and greener on limbs, with or without

a pale yellow vertebral line ; beneath yellow, more or less

handsomely marked with dark olive-brown, including a narrow
line along middle of abdomen ; back of thigh conspicuously

marked with two yellow lines or a broad black one. Iris : narrow
gold line surrounding the black diamond-shaped pupil, remainder

brown.
A particularly handsome individual from Bangkok was coloui'ed

in life :—Above olive-brown mottled with dark brown, a broad

black-edged vertebral line grass-green auteriorl3\ shading to olive-

green posteriorly ; beneath pale yellow, a pair of very distinct

black lines from the chin to the breast (the tubercles on these

lines form small yellow spots), a black line beneath each arm,

three longitudinal irregular dark brown lines on each side of the

body, an L-shaped black line on each side of the base of the

thighs, a very broad black line along the hinder side of the thigh,

above it being two narrow parallel ones, the interspaces forming

pale yellow lines.

The eyes of 0. lima in life are very prominent and look upwards
and outwards.

Size. The largest specimens measures snout to vent 33 mm.
Distribution. Lower Bengal, Burma, Southern China, Siam,

Cambodia, Cochin China, Malay Peninsula, Java.

2. OxYGLOssTTS L^Tis Giinther.

Oxyglossus Imns, Blgr. Cat. Batr. Sal. p. 6 ; Blgr. P. Z. S. 1897,

p. 22*8 (tadpole).

In the Museum at Taiping there are specimens from swamps
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near Taiping, Perak; and Dr. Hauitsch (Eep. EafBes Libr. & Mus.
1898) records the species from swamps near Ipoh, Perak (March).

Distribution. Burma, Malay Peninsula, Sumatra, Sipora (Menta-
wei Islands), Borneo, Plores, Celebes, Philippines.

3. OxYGLOssus MAETENSii (Peters).

Phrynoglossus martensii, Peters, Mon. Berl. Ac. 1867, p. 29.

Oxyglossus marteiisii, Blgr. Cat. Batr. Sal. p. 6.

Localities. I obtained specimens at the following places in

Siam :—one Bawtong Kabin (March), one Chantaboon (Jaiiuary),

many in the Dong Phya Fai (November), elevatiou 900 feet, and
a few near Ayuthia (February and June).

Habits. This species does not seem so thoroughly aquatic as

0. lima ; out of seventeen individuals I caught at the above places

only two were actually in ponds, tliough all were near water.

Colour (in life). Sometimes a narrow yellow vertebral line is

present. Behind the eyes a broad transverse patch of red-brown
and orange is conspicuous. Iris yellow, closely and finely speckled

with brown. The diamond-shaped pupil is dark red in colour.

Size. The largest specimen measures snout to vent 27 mm.
Distribution. Siam.

4. Rana cyanophlyctis Schneider.

liana lesclienaultii, Cantor, p. 138.

liana cyanophlyctis, Blgr. Cat. Batr. Sal. p. 17 ; Anderson,

P. Z. S. 1895, p. 6G0, pi. xxxvii. fig. 2 (tadpole).

This frog does not seem to have been observed in the Malay
Peninsula since Cantor's time.

Habits. South Arabia, Baluchistan, Cashmere, Himalayas (up

to 6000 ft.), India, Ceylon, Malay Peninsula.

5. Eana kuhlii Schleg.

Rana Tcnhlii, Blgr. Cat. Batr. Sal. p. 20 ; P. Z. S. 1899, p. 166.

Localities. This frog, not previously recorded from the Malay
Peninsula, was found by Dr. Hanitsch in Perak in 1897. In

April 1898 I obtained four specimens in the same locality,

Maxwell's Hill (Larut Hills, Perak), at an elevation of 3300 feet.

Oolmtr (in life). Above olive-green, with irregular, indistinct

small black spots ; a distinct black transverse line between the

eyes, the skin immediately in front and behind this being yellowish

olive. Limbs yellowish olive, extensively spotted with dark olive-

brown, which spots have a tendency to form cross-bars. Chin

and sides of head, neck, body, and limbs chrome-yellow. Lips

extensively mottled with dark olive-brown. Lower surfaces bufp.

Tympanic fold black. Web of hind feet pale yellowish olive.

Iris : a narrow rim of gold round black pupil, remainder bronze

with a black cross (much as in Rana macrodon).

Size, The largest c? measured : snout to vent 90 mm. ; vidtli of
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head 38 mm. ; arm 46 mm. ; leg 115 mm. The largest $ measured

:

snout to veut 70 mm. ; width of head 27 mm.
Distribution. Southern China, Burma, Malay Peninsula, Sipora

(Mentawei Islands), Java, Borneo, Celebes.

6. Eana lattceps Blgr.

Rana laticeps, Blgr. Cat. Batr. Sal. p. 20, pi. i. fig. 1 : S. Flower,
P. Z. S. 1896, p. 897.

Dr.Haoitsch (Rep. Baffles Libr. & Mus. 1898) records obtaining
Rana laticeps from G-unong Kledang, Ipoh, Perak, in March 1898,
at an elevation of 2000 feet.

Distribution. Kbassya, Bengal, Malay Peninsula.

7. Rana macbodon Kuhl. (Plate LIX. figs. 1, 1 a.)

Rana macrodon, Blgr. Cat. Batr. Sal. p. 24.

In the P. Z. S. 1896, p. 898, I pointed out that there appear to

be two forms of this species in the Malay Peninsula ; since then
I have seen a large number of these frogs, all of which were
referable to one or other of the A-arieties, but I found large

specimens of the Penaug variety may approach the Singapore
variety in colour (having the upper parts reddish or brownish
yellow), and in the distance of the nostrils apart beiug less than
the interorbital space.

The stomachs of these big frogs generally contain a good deal

of foreign matter, bits of leaves, small twigs, sand, fine granite,

gravel, and angular pebbles as much as 10-5 mm', in diameter.

Their food consists of snails, crabs (Thelphusidae), caterpillars,

beetles, crickets, ants, &c., and twice I have found the remains of

scorpions {Hormiirus sp. incert.) in their stomachs. Sometimes
there are a number of parasitic worms between the kidneys and
the back.

The fang-like bony prominences in the lower jaw are sometimes
very sharp and nearly 5 mm. in length.

Localities. Penang" Hills, 1900 to 2200 feet (November 1896,
March and April 189S) ; Larut Hills, Perak, 3200 to 3400 feet

(April 1898): in both of these localities the Penang variety is

numerous about water (mountain streams and pools) and grows
to a large size. I also got two very typical specimens of this

variety near the foot of Gunong Pidai, Johore (September 1897),
from which State this species had not previously been recorded

;

and it is interesting to thus find the Penang variety at a low-

elevation (about 200 feet) and so near the island of Singapore.
So far I have not come across the Singapore \ariety on the main-
land or at Penang.

Coloxir (in life). One specimen from Penang was unusually
coloured, the upper parts beiug rich bronze-red and the limbs

handsomely marked with yellow and dark brown ; below (as usual)

the chin was white and the remainder pale orange. Iris (noted
from many specimens) : a narrow ring of bright gold round the
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black pupil, remainder pale golden finely speckled with black, and
a broad horizontal line and a narrow perpendicular line forming a
black cross on the eye.

Size. S- Snout to vent 120 mm.; width of head 48 mm.;
leg 183 mm.

2 • Snout to vent 88 mm. : width of head 30 mm.
These measurements are from Perak specimens, Penang ones

attain an equal size.

Singapore specimens reach snout to vent 165 mm. ; width of

head 76 mm. (P. Z. S. 1896, p. 901).

Distribution. Upper Burma, Tenasserim, Malay Peninsula,

Hipora (Mentawei Islands), Java, Lombok, Flores, Natunas, Borneo,
Philippines.

Tadpole.

In March 1898 I found tadpoles of this species iu the clear,

swift hill-streams of Penang, about 1900 feet above sea-level

;

they frequented the edges of the stiller pools. They are typical

Rana tadpoles in habits and appearance ; the mouth, I find on
comparing my drawing with the figure by Boulenger (P. Z. S.

1891, pi. xlv. fig. 1 a), seems similar to that of E. escidenta.

Descrijption of the Tadpole.

Length of body about once and a half its width, about half the

length of the tail. Nostrils about halfway between the eyes and
the end of the snout. Eyes on the upper surface of the body,

nearer the end of the snout than the spiraculuD), the distance

between the eyes once and a half to twice as great as that between
the nostrils, and slightly greater than the width of the mouth.
Spiraculum on the left side, pointing backwards and upwards, nearer
the anus than the end of the snout, visible from above and from
below. Anus opening on the right side, close to the lower edge
of the subcaudal crest. Tail about four times as long as deep,

acutely pointed ; upper crest convex; slightly deeper than lower,

not extending to base of tail ; the depth of the muscular portion

of the tail, at its base, about j\ of the greatest total depth.
Mouth. Beak broadly edged with black. Sides and lower edge

of the lip bordered with papillas ; upper lip with a long series of

teeth, followed on each side by a short series of very fine teeth.

Lower lip with three series of teeth : 1st very short, weak and
uninterrupted ; 2nd also uninterrupted ; 3rd longer, narrowly
interrupted and sti-onger than the two outer rows.

Colour (in life). Above hght reddish brown, of exactly the same
colour as the sand on the bed of the streams they inhabit, mottled
in places with darker brown ; a dark brown line through the eye,

sometimes other dark lines radiating from the eye. Crests and
.posterior portion of muscular portion of tail colourless, with
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irregular dark brown vertical bars. Belly butf and transparent,

showing the coil o£ the intestines. Iris golden, with black cross

marks.

Size. Largest specimen measured in total length 34-2.5 mm. ;

length of body 11-25 mm. ; width of body 7'~o mm. ; length of

tail 23 mm. ; depth of tail 5-5 mm.
The recently transformed young measure from 9"5 to 11 mm.

from snout to vent. The smallest frog which bad the yellow

vertebral line developed measured 13 mm. from snout to vent,

8. Eaxa plicatella Stol.

Kann pUcatella, Stol. J. A. S. B. 1873, p. 116, pi. xi. fig. 1 ;

Blgr. Cat. Batr. Sal. p. 26.

Kana plicaieUa was described by Stoliczka from a single specimen

(apparently), which had been at least two years in spirits; its

locality was either Penaug or Province Wellesley : unfortunately

he does not mention either the sex or size of the type specimen.

A frog caught by me in Penang I refer to this species, as it

entirely agrees with his description and figure, except in the

following points :—1st, a larger head; 2nd, the presence of a knob-

shaped prominence on the occiput ; 3rd, the upper surface of the

body has about 12 longitudinal folds instead of 8 : 4th, differences

of colour, mostly attributable to Stoliczka's being a spirit-specimen,

except that mine has 5 transverse dark bands on the femur instead

of 6, the " horseshoe-shaped yellow mark, open below, round the

anus" is absent and a pale vertebral line is present. The 3rd and
4th points may well be individual variations, while the 1st and 2nd
may be secondary sexual characteristics, my specimen being an

adult male.

This frog resembles Rana latkeps Blgr., known from India and
Malacca, and Rana dorice Blgi-., from Burma, in many respects ;

but differs from the former in, 1st, the distinct and larger

tympanum ; 2nd, the less broadly webbed toes : and from both in,

1st, the distinct longitudinal glandular folds on the back; 2nd,

the prominence on the occiput.

Description. Vomerine teeth on two straight ridges, commencing
on a line with hinder edge of choanae and running obliqueW back

from them, converging behind so as to meet, if prolonged, in an

angle rather greater than a right angle. Lower jaw with two
fang-like bony prominences in front. Head very large ; snout

bluntly pointed ; canthus rostrahs distinct, rounded ; loreal region

slightly concave ; occiput swollen at the sides, interorbital region

convex, the swelling produced posteriorly and ending in a knob-

shaped prominence 1'5 mm. in height; in life rhis feature is very

prominent and at once attracts the attention. ]!\ostrils lateral,

somewhat directed upwards, rather nearer the end of the snout

than the eye, their distance apart is slightly greater than the inter-

orbital space. The breadth across the gai)e is much greater than

the distance from angle of mouth to end of snout. Eye prominent.

The interorbital space is much greater than the width of the upper
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eyelid. Tympauurn distinct, slightly larger than the eye. A
prominent tympanic fold.

dingers moderate, 1st slightly longer than 2nd ; toes about
three-quarter webbed, the web reaching on the 4th toe " to scarcely

beyond the base of the third ultimate joint," on the otber toes to

the base of the tips, it is deeply emarginate. Tips of fingers and
toes dilated into small but distinct disks. Tarsal fold very slight.

Subarticular tubercles of toes well developed. Inner metatarsal

tubercle elongate, prominent ; practically no outer tubercle, a

mere white spot (this can be distinguished in Stoliczka's figure,

dorsal aspect, on the right foot). The hind limb being carried

forward along the body, the tibio-tarsal articulation reaches to the

nostril.

Head smooth above, hinder half of the eyelid tuberculated

:

skin of back with long longitudinal folds, with numerous small

tubercles between them ; loreal region, chin, angles of jaws, parts

of forearm, and sides of body scattered with small rounded
tubercles ; anal region densely studded with small tubercles ; back

of tibiae scattered with small tubercles, which are pointed and
prominent in life ; back of thighs, feet and lower surfaces of

throat, body and limbs smooth. Testicles white, 2*3 mm. in

length.

Size. Length, snout to vent 39 mm.; arm 24; leg 68 ; femur 17"5;

tibia 21-5
; foot 29 ; width of head 19 ; diameter of eye 4-25

;

diameter of tympanum 4"5 ; length of inner metatarsal tubercle 3.

Colour (in life). Above bronze (changing from bright yellowish

red to dull brown shades), \^ith a bright yellow narrow vertebral

line, a black chevron (pointing backwards) between the eyes ; the
tympanic fold and some of the longitudinal folds are edged with
black. Limbs with dark brown cross-bars. Belly very bright

sulphur-yellow ; underneath of chin, throat, and limbs yellowish

bronze. (In spirit the bronze colour of the upper surfaces turned
to olive-brown.)

Ei/e. Pupil black (dark red in some lights), horizontal diamond-
shaped. Iris : a very narrow ring of red round pupil, remainder
golden, closely speckled with dark bronze, a narrow black vertical

line across iris and also a broad ill-defined black horizontal one.

One specimen, d' , found in the jungle on Penang Hill, at an
elevation of about 2400 feet, 19tli March, 1898. It took wonderful
long hops.

Distribution. Malay Peninsula (Penang).

9. Eana tigrijta Daud. (Plate LIX. figs. 2, 2 a.)

Rana tigrina, Blgr. Cat. Batr. Sal. p. 26 ; S. Flower, P. Z. S.

1896, p. 901.

Siamese. " Kop "
; term also applied to other species of frogs.

I found this species common on the Baugpakoug river (from
Tahkamen to Kabin) in March and April 1897, where it was to be
found among the sedges by the river's bank ; its croak (a load
" opp, opp, opp," repeated 8 or 9 times), which sometimes was
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heard in tlie middle of tbe day, betraying its pref=ence. During

the dry season I have not seen this frog at Bangkok, but from the

middle of May to August they are very plentiful in suitable ponds

and are to be bought in the market, as E. tir/rina is eaten by the

Siamese ; I have beard Malays speak of the Siamese by the name
" Frog-eaters," in consequence of this. Small Siamese boys may
be seen fishing for these frogs with a short rod and a very fine

line with a small hook with a white bait ; this is danced and dangled

over the surface of the water near the edge of a pond as if it were

a fly hovering about ; when a frog springs at this the angler has

to " strike '" very quickly, to catch the hook in the frog's mouth to

draw it out of the water. I also fouud this species at Ayuthia in

June.
Breeding-season. A pair were observed in copula in Bangkok in

May, the male was considerably smaller than the female ; dui-ing

the latter half of July females were to he found with the ovaries

distended with spawn, ready for expulsion. But well-grown

tadpoles were found as early as the first week in June, in Ayuthia,

and on the 28th July in Bangkok, when young frogs were leaving

the water. Thus the breeding-season must extend over some

months.
Colour (in life). Description drawn up from adult specimens

of both sexes caught in Bangkok in May :

—

Above olive-brown or pale olive-green, with very dark greenish-

brown or black spots on the head, sides, and limbs ; the back

either spotless or with large dark spots ; on the legs the spots

may become broad dark transverse bars ; no vertebral Hne. Below,

body and limbs immaculate silvery white, between which and the

green upper surface there is an irregular space of lemon-yellow

with greenish-brown spots. The lips, chin, and underneath of

head are lemon-yellow, with more or less distinct dark spots ;

sometimes there is a median dark line from the symphysial angle

to the breast. The vocal sacs of the male are dark grey, shaded

with pink. Iris dark brown, with narrow golden ring round the

black pupil.

Half-grown specimens ai*e often prettier coloured than the

adults, being rich green above and pure white below, with many
black markings.

Size. An adult $ from Bangkok measured snout to vent ]42mm.;
another individual (sex not recorded) 153 mm.

Distrihution. Nepal, Sikhim, India, Ceylon, Burma, China,

Formosa, Siam, Malay Peninsula, Java, Borneo, Celebes, Philip-

pines, Lombok, Ombaai, Sumba.

Description of the Tadpole.

Drawn up from specimens obtained in June 1897 at Ayuthia,

Siam.

Length of body once and a half its width, rather more than half

length of tail. Nostrils a little nearer to the eyes than to the end

of the snout. Eyes on tbe upper surfai.-e of the body, nearer the
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end o£ the snout than the spiraculum, the distance between the

eyes twice the distance between the nostrils, and about equal to

the width of the mouth. Spiraculum on the left side, directed

backwards and upwards, a little nearer the anus than the end of

the snout, visible from above and from below. Anus opening on

the right side.

Tail from 3| to 4 times as long as deep ; acutely pointed

;

upper crest convex, a little deeper than the lower, not extending

on to the back ; depth of the muscular portion at its base about

half the greatest total depth.

Mouth. The large powerful beak is entirely black ; the upper

mandible terminates in front in a long shai-p tooth-like prominence

;

the lower mandible is bicuspid, each "tooth" being long and

sharp. The lips are bordered with very short fleshy papillae :

inside the upper lip are five series of fine, black teeth ; the 1st

series is uninterrupted, the second slightly interrupted by the

individual teeth being " grouped with intervals "' about the centre

of the line ; the remaining series are broadly interrupted, the 5th

being very short and difficult to distinguish : the lower lip has

also five series of teeth; the 1st is short and uninterrupted, the

second long and uninterrupted, the remainder broadly interrupted

and very short.

Colour (in life). Above yellowish brown, mottled with darker

brown, a very distinct dark brown crescent-shaped mark above

each nostril. Below white, purplish grey about the chin and

throat. Tail yellow, mottled with brown, an horizontal dark

line along the median line of the basal third of the muscular

portion. Iris golden.

Size. Total length 52 mm. ; length of body 18*5
; width of

body 12-5
; length of tail 33-5

; depth of tail 9.

Hahits. Those of ordinary Rana tadpoles.

10. Eana ltmnochaeis Boie.

^ana gracilis, Blgr. Cat. Batr. Sal. p. 28.

Localities Sf Hahits. This species is very numerous in Bangkok,
Aphere I have observed it in the months of Jan., Feb., Mar., June,

July, Aug., Oct., Nov., and Dec. Small specimens abound in the

evening, hopping about the grass, they are very active. In the

hot weather, in spite of the burnt up condition of the ground and
grass, these frogs still appear at night, and, when one tries to

catch them, take refuge down the sun-cracks in the parched earth.

Specimens over 50 mm. snout to vent are of comparative rare

occurrence.

I have also found this species common along the Bangpakong
river, at Chantaboon, Paknam Menam, in fields beyond Sapatoom,
Ayuthia, Pakpreo, Dong Phya Fai (up to 900 feet elevation), in

Siam ; at Taiping, Kuala Kangsar, and Chumar in Perak, and at

Alor Star and Jenan in Kedah.
In a former paper (P. Z. S. 1896, p. 902) I wrote of this species

Proc. Zool. Soc—1899, No. LVIII. 58
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at Singapore :
—" It does not attempt to escape by jumping into the

water .... but even if touched squats down close .... so is easily

caught." The individuals I met at Chumar had this habit, but else-

where, at Taiping, Bangkok, &c., I found them very agile and
difficult to snare.

In captivity they feed readily, eating insects in the same manner
as R. temporar'ia does ; winged termites they devour in large

numbers and will also manage grasshoppers of comparatively large

size ; when suddenly seized in the hand or when caught by a snake,

they utter shrill piercing shrieks of alarm.

Colour (in life). Bangkok specimens not unfrequently have a

very distinct grass-green vertebral line, others none at all ; in the

Dong Phya Fai the commonest colour-variety was one I have not

seen elsewhere, there being transverse bands of bright grass-green

across the back, but specimens with yellow vertebral lines were
also to be seen. The sexes are coloured alike, except that the male

may have a broad black M-shaped mark on the throat.

The following description applies to Taiping specimens :

—

Above olive-brown, irregularly mottled with darker ; vertebral

line either absent, or well defined, narrow and yellow, or irregular,

broad and orange-coloured. Limbs extensively marked w ith dark

brown ; hinder portion of thigh yellow, marbled with dark brow n.

Underneath of head, neck, and body pure white, but lower surface

of limbs yellow. Both upper and lower lips white, with large

distinct dark brown blotches ; the point of the snout white, with a

well-defined verj' dark brown blotch on each side.

Size. A pair caught in copula in Bangkok, 24th Juty, 1898,

measured :— S Snout to vent 46 mm. $ . Snout to vent 52 mm.
Distribution. Sikhim, India, Ceylon, Burma, China, Hongkong,

Hainan, Formosa, Japan, Siam, Malay Peninsula, Java, Lombok,
and Borneo.

11. Eaita hascheana (Stol.).

Polypedates hnscheanus, Stol. J. A. S. B. 1870, p. 147, pi. ix.

fig. 3.

I caught one apparentlj' adult specimen on Penang Hill, at an
elevation of 2000 feet, late at night in April 1898, it was very

active ; also many young ones in the same locality during March
and April.

Colour (in Hfe). Above rich yellow, with on the side very small

dark brown spots more or less symmetrically arranged ; a dark
brown band between the eyes, edged with paler yellow in front,

followed by a faint W-shaped mark, the ends of which begin

behind the eyes ; Stoliczka adds, "a pair of somewhat indistinct

blackish spots below the middle of the body," these are just

discernible in my specimen ; sides of the head and neck rich dark
brown, spotted with pale yellow, the most noticeable spot being a

large irregularly shaped one behind the angle of the mouth ; sides

of body finely spotted with very dark brown and white ; limbs

with dark brown cross-bands ; lower parts white, with pale purple
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and golden shades, and an interrupted line of dark brown spots

across the throat ; as Stoliczka says, parts of the lower sides of body
and limbs are " finely punctated with dusky."

Size. Length snout to vent 25 mm.
distribution. Malay Peninsula, Natuna Island.

12. Eana eexthe^a (Schleg.).

Mana erythrcea, Blgr. Cat. Batr. Sal. p. 65.

"Katak pisang" of the Malays according to Mr. L. Wray.
Personally 1 think " Kata' pisang " (or Banana Frog) is the proper

Mala_y name for a Ehacojylioms, but no doubt any frog with large

digital disks would be considered a tree-frog and called by the same
name.

Localities ^' Habits. I found this pretty frog fairly numerous on
the Bangpakong river, from Tahkamen to Kabin, during March
and April 1897, in places where there was long grass on the banks

;

also in ditches at ISapatoom, near Bangkok, in Jan. 1898, where its

green and yellow colours exactly matched the leaves of the water
lettuce {Pistia stratlotes^) among which it was to be found. In
Taiping, Perak, in April 1898 it was very numerous in ponds and
ditches; two individuals were caught in Penang, April 1898, and I

also observed it near Alor Star, Kedah, in June 1898. It is a

true water-frog, and appears to occur only at low elevations.

Colour. The Bangpakong frogs were more ornamental than
Singapore specimens (vide P. Z. S. 1896, p. 203, pi. xlv. fig. 2),

although the scheme of coloration was the same. They were as

follows in life :

—

Above brilliant green ; along each side a line of similar green,

separated from the green back by a broad light yellow line (from
above the eye to the side of the vent), bordered above and below by
broad lines of intense black ; below the lateral green line is another
line of pale golden yellow (from the angle of the mouth along the

side, gradually narrowing and disappearing before it reaches the

inset of the hind legs), bordered above by a broad line of intense

black and below by an irregular line of dark green with iridescent

golden shades. A black line on each side of the head from snout
to eye ; upper lip very pale golden yellow ; tympanum dark rufous
brown, with a bright green spot in the centre. Lower parts

white, with pale iridescent golden shades. Limbs as in Singapore
specimens, above yellowish brown speckled with dark brown, below
immaculate buff. Iris : very narrow golden ring round pupil,

remainder golden-bronze finely speckled with black.

Size. The large Siamese specimen measured, snout to vent 74 mm.
Distribution. Burma, Siam, Malay Peninsula, Sumatra, Borneo,

Celebes, Philippines.

13. Rana maceodaottla (G-iinther).

liana macrodactyla, Blgr. Cat. Batr. Sal. p. 54.

Localities. Of this species, which had hitherto been recorded
1 Kindly identified for me by Mr. H. N. Eidley, F.L.S.

58*
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from Burma and Southern China, I obtained many specimens near

Jenan and Alor Star, Kedah, in June 1898, and near Sapatoom,

Bangkok, Siam, in August 1898.

Habits. In each case they were living among swampy paddy-

fields ; they sat in the grass on the ridges between the submerged

fields, and as one walked along took great leaps away into the

water, which, however, they did not seem to like, as they nearly

always at once swam back to the bank. They are remarkably

nimble, active frogs, and specimens I had in captivity used to climb

up a vertical surface of glass like a true tree-frog.

Colour (^in life). Above rich dark brown, spotted with black, and

in some individuals mottled with dull yellow and vivid green, with

five very distinct longitudinal lines, which are white with golden

shades (the centre hue is from the snout to vent, the next pair

from the upper eyelids to the sides of the vent, and the outer ones

from the tympanum to the inset of hind leg). Below, head and

body white, limbs yellowish. Upper surface of lim bs reddish yellow,

handsomely marked with dark brown, three lines along the back

of the thigh being most conspicuous. Iris golden.

Size. Snout to vent 38 mm. ; hind leg 63 mm.
Distribution. Burma, South China, Siam, Malay Peninsula.

14. Eana nigrotittata (Blyth).

Rana nigrovittata, Blgr. Ann. Mus. Grenova, (2) xiii. 1893, p. 334,

pi. viii. fig. 3.

This species, not hitherto recorded from Siam, I found very

numerous along the banks of the river at Muok Lek in the Dong
Phya Pai, elevation 900 feet, in November 1897 ; both during the

heat of the day, in the afternoon, and in the evening they kept up

a continuous, loud and rather musical croaldug, something like that

of BhacopJiorus leucomyslax, only the note is louder and uttered

much more often. They were very active.

Size. The largest specimen caught measured from snout to vent

58 mm.
Distribution. Burma, Siam.

15. Eana labialis Blgr.

Rana labialis, Blgr. Ann. & Mag. Nat. Hist. (5) xix. 1887,

p. 345, pi. X. fig. 1 ; S. Flower, P. Z. S. 1896, p. 903, pi. xlv. fig. 3
(tadpole).

In Sept. 1898 in Singapore I saw several specimens of this frog

both in the Botanical Gardens and in the jungle on Bukit Timah ;

it was in each case observed sitting on the leaves of plants or in

bushes, so evidently is not a true water-frog like R. erythrcea.

Rana labialis can change its colour rapidly from green to brown.

Distribution. Malay Peninsula and Mentawei Islands.

16. Rana luctuosa (Peters).

Rana luctuosa, Blgr. Cat. Batr. Sal, p. 68.

Localities. Common on Penang Hill, elevation 2000 to 2200 feet

(Nov. 1896 and March 1898), and obtained by Mr. A. L. Butler
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in the Larut Hills, Perak, elevation 4000 feet, in March and April

1898.

Colour. In the P. Z. S. 1896, p. 904, I described the life

coloration of this species, but ha^•ing since then examined more
specimens I think the following account to be more complete :

—

Top of head and back rich dark chocolate-brown (in very small

frogs of this species the back is a very bright red, more vermilion

than chocolate), bordered on each side from the nose to above the

vent by a very distinct line, usually all white but sometimes white

only on the head, merging on the body to yellow and then orange.

Sides of head, neck, and body are very dark brown or black ; some-

times a very distinct line of lemon-yellow spots from behind the

nostril to angle of mouth, smaller anterioi'ly and getting larger

posteriorly ; sides of the body with a few white spots in an

irregular line from angle of mouth to thigh, or else extensively

spotted with small white or yellow spots. Tympanum dark reddish

brown, sometimes nearly black. Limbs very dark brown or

bluish black, with marblings usually bluish white or very pale grey

in colour but varying from white to orange ; the hands, feet, and
toes may have as dark a ground-colour as the limbs and as distinct

light marblings, or the black may turn to brown and the marblings

be less conspicuous.

Lower surfaces, chin, and throat dark brown, sometimes nearly

black and immaculate (March), or dirty buff like the abdomen
(Nov.); body dirty buff or dark brown mottled with yellowish

buff ; limbs brown, sometimes spotted with white. Iris pale golden

bronze, extensively marked with very dark brown.
Size. An adult 2 from Penang measured :—snout to vent

6] mm.; arm 30 mm.; leg 82 mm.
Distrihution. Malay Peninsula, Borneo.

Tadiwles. Both in November 1896 and in March 1898 1 found

many tadpoles of this species in small ])onds on Peuaug Hill, but

none with legs developed (though in March 1896 there were tad-

poles with legs and also recently transformed young frogs about,

in the same locality); they agreed with those described and
figured P. Z. S. 1896, p. 904, pi. xlvi., except that some had about

8 long papillae along edge of lower lip.

17. Eaj^a glandulosa Blgr.

Rana i/landulosa, Blgr. Cat. Batr. Sal. p. 73, pi. vii.

Known from Perak (specimen in Museum at Taiping), Malacca
{Hervey), and Singapore {Ridley).

Distrihution. Malay Peninsula, Borneo, Palawan.

18. Eana esoulenta L.

Rana escidenta, Blgr. Cat. Batr. Sal. p. 38.

The British Museum contains specimens of the variety chinensis

Osbeck, from Bangkok, Siam.

Distribution. Central and Southern Europe, Northern Africa,

Western Asia, Corea, Japan, China, Siam.
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19. Eana laeutensis Blgr.

Rana larutemis, Blgr. Ann. & Mag. N. H. (7) iii. 1899, p. 273,

pi. xi. fig. 1.

In April 1898 these frogs were numerous sitting on the rocks

in a swift rocky mountain-stream in the Larut Hills, Perak ; their

colour harmonized wonderfully well with their surroundings.

They were difficult to catch, being exceedingly active jumpers and

climbers.

Colour (in life). Above pale yellowish green, the head and body

very extensively blotched with black, the limbs with black trans-

verse bars. Below, head and body pure white, limbs pale green

and grey, underneath of hands and feet very dark, and web between

toes black. Iris : very narrow gold ring round pupil, remainder

dark olive-brown.

Size. Snout to vent 60 mm.
Distribution. Malay Peninsula.

20. ? Ehacophoeus hecticus (Peters).

Rhacojjiliorus hecticus, Blgr. Cat. Batr. Sal. p. 78.

In the Museum at Taiping there is a large tree-frog from Kinfca,

Perak, which is perhaps of this species.

Bistribution. Samar Island in the Philippines, and possibly

Malay Peninsula.

21. Ehacophobus lbucomtstax (&ravh.) (Plate LIX. figs. 3,

3 a.)

Bhacophorus maculatus, part., Blgr, Cat. Batr. Sal. p. 83.

" Kata' pisang " of the Malays. [" Pisang "= banana.]

Localities. Since writing of this frog in the P. Z. S. ] 89H, p. 905,

I have observed it in the following localities : Siam—Bangkok

(June and July), Kabin (March), and obtained one young specimen

from Chantaboon : Malay Peninsula—Singapore (March, April,

May, September, and October) ; Larut Hills, Perak, 3400 ft. (April)

;

Penang Hills, 2200 ft. (March, April, and November) : Alor Star,

Kedah (May and June) ; and there are specimens from Kuala

Lumpor, Selangor, in the Museum at that place.

Habits. This species api)areutly breeds at various times of the

year, specimens are frequently to be seen in the evenings in copula

on the edges of the rain-water butts of houses, both in March and

April (Singapore and Penang Hills) and in October (Singapore),

and probably in other months also. The spawn floats on the sur-

face of the water enclosed in an envelope resembling white foam.

I have noticed tadpoles in the following months : January, February,

March, April (Singapore); May (Kedah); June and July

(Bangkok) ; November (Penang) ; December (Singapore) ; and

newly transformed young were just leaving the water in September

1898 in Singapore.

Colour. Besides the six varieties of colour mentioned P. Z. S.

1896, p. 906, I have observed in one case on Penang Hill another
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very noticeable one :—Upper parts pale cream -colour, a black line

along each side starting from behind the ej'es, some black spots on

posterior part of back, and brown cross-bands on limbs.

Newly transformed young in Bangkok (June) were coloured as

follows :—Above pale olive-brown, with on each side a black hue

from the snout passing through the eye to the inset of the hind

leg ; a black spot on each supraorbital region prolonged backwards

to the neck as a black line, these lines converge but do not meet

;

on the shoulders are two diverging black lines ; the remainder of

the back is spotted with black ; the hind Hmbs are transversely

banded with dark brown ; the lower surfaces are white.

Size. The largest of a series of adults examined on Penang Hill

in March 1898 measured :— J. Snout to vent 51 mm.; liiud leg

77; testicles, length (5 mm. $ . Snout to vent 73 mm. : hind leg

107. Largest eggs in ovai'ies 2 mm. in diameter.

Distribution. Sikhim, Assam, Burma, Southern China, Hongkong,
Formosa, Cambodia, Cochinchina, Siam, Malay Peninsula, Java,

Sumba, Borneo, Celebes, Philippines.

Tadpoles. Specimens from Bangkok agreed with the description

(P. Z. S. 1896, p. 906, pi. xliv. fig. 2), except for some differences

in the mouth and in coloiu-, which were as follows :

—

Mouth. Beak broadly edged with black, lower mandible tinely

serrated along the cutting-edge : sides and lower edge of the lip

bordered with small, short, round papillae, except in the centre of

the lower lip, where there is a space devoid of papiUas. Upper lip

with, five series of fine teeth, the uppermost uninterrupted, the

second narrowly interrupted, the remainder broadly so, the fifth

series is very short ; lower lip with three long series of teeth, third

narrowly interrupted, the other two uninterrupted.

Colour (in life). Above yellowish brown, mottled darker and
lighter ; below white, purplish grey on the throat ; muscular
portion of tail very pale bro\An, crests colourless and transparent

;

a very noticeable light yellow spot on the point of the snout ; a

dark brown line from corner of mouth to eye. Iris yellow.

A specimen from the AVaterfall Gardens, Penang, agreed with

these in having the 3rd series of teeth in the lower lip naiTowly
interrupted in the middle, but differed from them and from those

oi'igiually described from Singapore in having at each of the upper
cornei-s of the mouth four long fine papillae.

22. EhACOPHORUS JflGEOPAlMATUS (Blgr.).

Eliacophorus nigropahnatus, Blgr. Ann. & Mag. N. H, (6) xvi.

p. 170 (1895).

In the Museum at Taiping is a single specimen of a large frog
caught in Upper Perak by Mr. L. Wray (jun.); by his kind per-
mission I was allowed to examine it.

DescTiption. Vomerine teeth in a straight line between the front

edges of the choanse. Snout rounded. Canthus rostralis distinct.

Loreal region decidedly concave. Nostril nearer the tip of the
snout than the eye. Interorbital space broader than the upper
eyelid. Tympanum half the width of the eye. Fingers and toes
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webbed to the disks, which are as large as the tympauum. ISub-

articnlar tubercles distinct ; a small inner metatarsal tubercle.

The hind limb being carried forward along the body, the tibio-tarsal

articulation reaches uearl>' to the nostril. Skin smooth, granulated

very markedly on the belly and under the thighs. Fold round

tympanum not noticeable. A large flap of skin behind the fore-

arm. Cutaneous fringe on both 1st and 4th linger, and 1st and
5th toe. A transverse flap of skin above the vent, and a flap of

skin on the tibio-tarsal articulation. Length, snout to vent, 98 mm.
Mr. "Wray sent me the following- note about this specimen,

which has been identified by Mr. Bouleuger.

"Flying Frog collected in Piah A'alley. Upper Perak : above, it

is a lovely bright green, with hands and feet tinted yellow and a

white patch on each thigh. Below, it is pink dotted over with

yellow. The sides of the body are chrome-yellow, and its webbed
hands and feet are yellow and black."

In answer to further enquiries Mr. Wray tells me he did not

see it fly, but caught it sitting on a tree. The name " Flying

Frog" seems to be taken from A. E. Wallace ('The Malay Archi-

pelago,' edition 1S94, fig. on p. 30).

Distribution. Borneo and Malay Peninsula.

23. Khacophorus lbpbosus (Schlegel).

Ehacophorm hprosus, Blgr. P. Z. 8. 1890, p. 284.

This species has been obtained by Mr. Wray in the Larut Hills,

and the Batang Padang Mountains, Perak (J. S. B. E. A. S. 1890,

no. 21, p. 144).

Distribution. Malay Peninsula, Sumatra.

24. IxALUS piCTUs Peters.

Ixalus pictus, Blgr. Cat. Batr. Sal. p. 99 ; S. Flower, P. Z. S.

1896, p. 908.

Distribution. Malay Peninsula, Borneo.

25. IxAiiUS ASPEK Blgr.

Ixalus aspcr, Blgr. P. Z. S. 1886, p. 415, pi. xxxix. tig. 1.

There are specimens, obtained by Mr. Wray ui Perak, iu the

British Museum and in the local Museum at Taiping. Siguor Fea
obtained two sj^ecimens at Thao, Karin Hills (Blgr. Ann. Mus.
Civ. Genova, series 2, vol. xiii. [xxxiii.] 1893, p. 37); and it is

also recorded from hills between Burma and Siam (W. L. Sclater,

P. Z. S. 1892, p. 347).

Distribution. Malay Peninsula, Burma.

Family Enqtstomatid.e.

26. Caiopheyntjs pletjeostigma Tschudi.

Calophrynus pleurosiif/ma,, Blgr. Cat. Batr. Sal. p. 158; S. Flower,
P.Z.S. 1896, p. 908.
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Localities. Of this interesting frog, which does not seem to have

been previously recorded from Siam, I obtained a specimen at

Bawtong, Kabin, in March 1897. I also got one near the foot of

Gunong Pulai, Johore, in September 1897 ; and Mr. Eidley

obtained a specimen in Selangor, in July 1897 ; these are the two
first reported occurrences of this species on the mainland of the

Peninsula.

Habits. Nothing is known definitely of the habits of this frog,

but it is supposed to be the author of a remarkable strident call

heard in certain Malay jungles, which may be written " waalk,

waalk." There is a big field of interesting work in determining

the animals whose voices are heard both by day and night in

jungle-clad districts ; neither the English pioneers nor the Malays
know for certain what animals make some of the most noticeable

jungle calls : as an instance I may mention that in June 1898 in

the woods round Jenaa, Kedah, a cry of " koop " was to be heard,

even at high midday, which we imagined to be made by some
batrachiau, but diligent search on the part of several local Malays,

my Siamese "boy," and myself failed to discover anything in the

spots whence the sound seemed to have proceeded.

Colour (in life). Kabin specimen (March).—Above bright

yellowish bi'onze ; a broad dark brown line from snout to inset of

hind leg, passing through eye. At inset of hind leg is a con-

spicuous black spot surrounded by a white ring, the greater part

of the thighs is bright vermilion.

Johore specimen (September).—Above rusty red-brown ; a

narrow black line (bordered above with yellow) from snout to

inset of hind leg, passing through eye. Just above where this

black line terminates on either side of the back is a conspicuous

round black spot. The lower surfaces are a paler red than the

upper, and the lower aspect of the hind leg is marbled with dark

brown on a buff ground.
Size. Kabin specimen, snout to vent 36 mm.
Distribution. Burma, South China, Siam, Malay Peninsula,

Natunas, Borneo.

27. MiCEOHTLA OENATA (Dum. & Bibron). (Plate LX. figs. 1,

la, lb.)

Microhyla ornata, Blgr. Cat. Batr. Sal. p. 165.

Localities. This little frog was obtained by M. Mouhot in

Cambodia, but it does not seem to have been previously recorded

from either Siam or tlie Malay Peninsula. I haAe found it in

Bangkok in the months of Jan., Feb., March, April, May, June,
July, August, and December ; at Paknam Menam in August ; in

the Dong Phya Pai, at an elevation of about 900 feet, in November

;

at Ayuthia in February ; at Kabin in March ; at Chantaboon in

January; and in the Hoyal Siamese Museum stores were some
specimens labelled " Bangpaiu, Oct. '93." In March 1898 I

obtained a single frog in the Waterfall Gardens, Penang, which is

refeiTed to this species ; and in June 1898 found it numerous
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near Alor Star in Kedah, and also near Jenan in the same State

caught a particular!}^ handsome little frog which is referred

provisionally to M. ornata, but which differs considerably in

appearance from Bangkok individuals.

Habits. This very active, elegant frog is to be found liiding

during the da}- under stones, logs, &c. in the crevices of the mud
iu dried-up pools and among dead leaves. Once I found two in

an aats' nest, situated in the ground under some brickwork.

It comes out at dask and seems to remain abroad alF night. At
night in December and January these frogs may be heard croaking

in Bangkok ; considering their small size they produce an aston-

ishing volume of sound, the noise seems to me indescribable on
paper.

Colour (in life). Usual Bangkok specimens.—Above reddish

olive, with a large dark brown mark on the back beginning between
the eyes, then naiTOwiug and then widening as it extends to the

hind part of the body ; a broad darker brown line along the side

of the head and body ; limbs with irregular dark brown cross-bars;

a dark horseshoe mark round the vent. Lower surfaces white,

extensively spotted with brown on the tlu'oat and chest. Iris :

golden ring round pupil, remainder golden speckled with bronze.

The Penang specimen \Aas above yellow marked with rich dark

brown, and below pale immaculate buff.

Size. The largest Siamese specimens noted measured—snout to

vent, d '22 mm., 2 23 mm. Penang specimen (sex not recorded),

snout to vent 24 mm.
Distribution. Kashmir, India, Ceylon, Bui'ma, Southern China,

Cambodia, Siam, Malay Peninsula.

Tadpoles.

At the end of December 1890 I found tadpoles of this species

iu a small pond iu Bangkok ; they were numerous all through

January and February 1897, and the young frogs were leaving the

water at the beginning of March. On revisiting the same pond
the following winter (18U7-98) I failed to see a single specimen.

Description. Length of body once and three quarters its width,

a little more than half the length of the tail. Xostrils placed

close together on the upper surface of the head, nearer the end of

the snout than the eye. Eyes on the sides of the body, visible

from above and from below, their distance apart is about five

times the distance between the nostrils, and also much greater

than the width of the mouth. On the back between the eyes are

a pair of shields, oval in outline, placed side by side ; they are not

conspicuous in the living tadpole, but in specimens shrunk in

spirit they become so. Spii'aculum median, on lower surface of

body, opening into a transparent sheath of skin, in front of the

anus. Anus median, opening in the lower edge of the subcaudal

crest. Tail about four times as long as deep, ending in a very

finely produced point ; upper crest not extending on to the back

;
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lower crest deeper than the upper. The mouth has neither hard

beak, labial teeth, or papillse, but consists of a simple upper lip and

a contractile lower one.

Colour. In life these tadpoles are transparent and almost

colourless. The eyes and viscera are therefore very noticeable.

But there are a number of minute yellowish-brown spots, parti-

cularly on the back, where they form a somewhat diamond-shaped

figure, and on the muscular poi'tion of the tail.

Size. Length of body 7 mm. ; width of body 4 mm.; length of

tail 13 mm. ; depth of tail 3 mm.
The recently transformed young measure about 7'5 mm. from

snout to vent.

A remarkable feature of these tadpoles is that the hind feet are

for a time completely webbed, the web is very fine and colourless

;

when the young frogs leave the water this web disappears.

N.B.—At various times I have found in Penang some very

remarkable tadpoles (Plate LX. figs. 2, 2a-2c), the affinities of

which could not be conjectured, till, haviug made out the tadpole

of MicroJiyla ornata, there seems no doubt they belong to some
Engystomatoid Batrachian. Although the species they develop

into is still unknown, I think it desirable to describe the tadpole

in this paper. The first tadpoles with the spiracnlum thus

placed, and with this simple mouth, that I came across, I caught in

Singapore early in 1896. At the time I imagined them to belong

to Callula pulchra (and still do so), but was unable to prove it

;

on later occasions I have found these " transparent tadpoles

"

in Bangkok (where I was able to observe them grow into

M. ornata), in the Dong Phya Pai, in Kedah, and on Penang
Hill, all of which I have no doubt are of the genus Microhyla.

These " transparent tadpoles " (of which I have observed four or

five different species), besides differing in structure, differ entirely

in habits from the tadpoles of the Kanidse and Bufonidse. Instead

of passing a great deal of their time on the bottom, they are usually

just under the surface of the water, continually opening and
shutting their mouths ; they are very delicate, and difficult to

transport alive in a bottle even for a few miles.

Bescription of " Transparent Tad2Joles," Penang
(Nov. and Dec. 1896).

Form. The length of the body is about Ij its width ; the length

of the tail is from 1^ to 1| the length of the body.

JSvsti-ils. Distance of nostrils apart 1-4 mm. ; distance from
nostril to end of snoiit 2-5 mm. ; distance from nostril to eye

4 mm.
The nostrils are placed close together on the upper surface of

the head, and are nearer the end of the snout than the eye. The
distance to the eye is from Ig to 1| the distance to the end of the

snout. The distance between the nostrils is about ^ the distance

between the eyes.
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Eyes. Distance of eyes apart 7"5 mm. The eyes are on the side

of the head (looking out horizontally), and are visible from above

and from below.

Siyiramlum. Distance of opening of spiraculum from the eye
10-5 mm. The spiraculum is median, on the lower surface of the

body, openiug into a transparent sheath of skin directed backwards

and doM nwards ; the opening being in a vertical line drawn behind

the body. The width of the openiug of the spiraculum is from
2 to 3 mm.

A^ms. Median, opening into a dark-coloured sheath of skin

directed backwards and downw ards, behind and nearly parallel to

the sheath of the spiraculum, but longer than it. The opening is

a longitudinal cleft. These two tubes are very prominent in the

live tadpole.

Tail. The tail is of remarkable appearance, owing to its colora-

tion, the pigment in the crests ending abruptly, and also being

continued further along the outside of the crest than along the

part nearest the muscular portion ; consequently the tadpole when
seen alive in the water has apparently a trifurcated tail, a very

long centre point and short upper and lower one. The end of

the tail is prolonged to a very fine point or filament, which in life

is almost continuously being vibrated rapidly from side to side,

the end frequently curving round so as to be almost parallel with

the rest of the tail. The upper crest is convex and does not

extend on to the back. Q'he lower crest is deeper than the upper,

and forms a double curve, the deeper being that behind the

opening of the anus.

Mouth. The mouth is 3'5 to 4 mm. in width.

The mouth is situated at the exti-emity of the head, and not on
the lower surface; the lower lip projects beyond the upper: this is

particularly so in young specimens, where the mouth appears to

be on the upper surface of the head. These young tadpoles frequent

the surface of the water, and their mouths are constantly expanding
and contracting (which words seem to imply the motion better

than " openiug and shutting ").

There are no papillffi round the lijJS, labial teeth or horny beak,

but the mouth consists of simple upper and lower lips, the latter

\^ath a very deep notch in the centre which expands when the

mouth is open.

Colour (in life). These tadpoles are very transparent and the

amount of colouring varies in individuals. The upper sui'faces

and sides of the hinder parts of the body are generally yellowish

brown, mottled along the vertebral line with very dark brown.
The lower surfaces and sides of the head are colourless or a pale

dirty buif. The muscular portion of the tail is pale yellowish

brown, getting darker towards the point. The crests are buff

mottled with yellowish brown, along both edges are irregular dark
brown marks ; the brown mottling gets more continuous and
darker towards the point of the tail till it ends abruptly, as

described above. Iris bright yellow.
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Size, A good specimen with hind legs developed was in total

length 37"5 mm. ; length of body 13-5 mm. ; width of body

10 mm. ; length of tail 24 mm. ; depth of tail 11 mm.
The toes are fully webbed and tips well dilated.

28. MiCEOHTLA INOENATA Blgr.

Microhyla imrnata, Blgr. P. Z. S. 1890, p. 37.

This little frog was described from specimens obtained by

Prof. Moesch near Deli, Western Sumatra (P. Z. S. 189U, p. 37);

subsequently it was found at Palon, Pegu, by Signor Pea (Blgr.

Ann. Mus. Civ. (xenova, 1803, p. 39), and near Bangkok, Siam,

by the late Dr. B. Haase (Boetlger, Zool. Anzeiger, 1893, no. 433,

p. 430). I have not met this species alive myself, but I received

a number of specimens said to have been caught at Chantaboon,

Siam.

Distribution. Burma, Siam, Sumatra.

29. MiCEOHYLA LEUCOSTIGMA Blgr.

Microhyla leucostigma, Blgr. Ann. & Mag. Nat. Hist. (7) vol. iii.

1899, p. 275, pi. xii. fig. 1.

I obtained three specimens in the Larut Hills, Perak, at an

elevation of 3500 feet in April 1898 ; two of these (the types) are

now in the British Museum, and the third in the Baffles Museum
at Singapore. A pair were caught in copula : as the mode of

embrace does not seem to have been recorded for any Asiatic

Engystomatoid Batrachian, it is interesting to note the embrace

was axillary, and the fingers of the male did not meet on the

breast of the female.

Colour (in life). Above intense iridescent black, with very small

scattered bluish-white spots, which get larger towards the sides

and in the anal region. Below very I'ich dark brown (blacl;er on

the throat, redder on the belly and thighs), nearly covered with

large very distinctly defined spots of intense yellow. Upper
surface of limbs reddish brown, w'ith black cross-bars, and thickly

studded with very small white spots. Upper surface of hands and

feet brown, with bright yellow spots. Lower surface of hands

and feet reddish brown. Iris very dark brown, very minutely

spotted with pale gold. Pupil circular. The sexes do not appear

to differ in coloration.

Size. 6 . Snout to vent 25 mm. ; arm 14 ; leg 39.

2 . Snout to vent 27 mm. ; arm 15-5
; leg 40*5.

Distribution. Malay Peninsula (Perak). Mr. Boulenger informs

me the same frog has been discovered in Borneo, on the Baram
river, by Mr. C. Hose.

30. Microhyla ptjlohea (Hallow.).

Microhyla imlchra, Blgr. Cat. Batr. Sal. p. 165.

M. Mouhot obtained this species in Cambodia, and I found

a single specimen under a stone in the Dong Phya Pai, Siam, in
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November 1897. It is a singularly handsomely marked frog, and

well merits its specific name oi pulclira.

Distribution. Siam, Cambodia, China, Hongkong.

31. MiCBOHYLA ACHATINA (Boie).

MicroJiyla acliatina, Blgr. Cat. Batr. Sal. p. 166.

Localities. This pretty little frog was known to inhabit the

Malay Peninsula from 6 and $ specimens sent to the British

Museum from Malacca by Mr. D. F. A. Hervey ; it does not seem

to have been pre^aously recorded from Siam. I have obtained

specimens on Penang Hill, at from 2000 to 2500 feet elevation,

in Nov. 1896 and April 1898 ; in Taiping, Perak, in May 1898;

hi Bangkok in July 1898 ; in the Dong Phya Fai, about 900 feet

elevation, in Nov. 1897 ; and I have received specimens from

Chantoboon.
Habits. A very active frog ; at times taking very sudden, long

hops like a " grasshopper " insect, at others using its dilated

digital disks in climbing like a true tree-frog.

Colour (in Ufe). Upper parts vary from very pale light bronze-

brown to rich bronze-red, speckled in irregular longitudinal lines,

with very small dark brown spots, a very pale yellow vertebral line,

and a conspicuous dark brown or black pattern on the back. The

sides are rich dark brown or black. Lower parts purplish buff.

Iris golden.

Size. Snout to vent 20 mm.
Distribution. Tenasserim, Siam, Malay Peninsula, Sumatra, Java,

Moluccas.

32. MiCEOHYLA BEEDMOEII (Blyth).

Microhyla berdmorii, Blgr. Cat. Batr. Sal. p. 166.

Localities. This species, although known from Burma, Malacca

(Davison), and Cambodia, does not seem to have been recorded

from Siam. In Nov. 1897 I found it numerous near Hinlap, in

the Dong Phya Fai, Siam, elevation about 700 feet.

Habits. Nocturnal, frequenting the neighbourhood of water, au

extraordinary good jumper (even for a frog).

Size. Snout to vent 43 mm.
Distribution. Burma, Siam, Cambodia, Malay Peninsula.

33. Callula pulchea (Gray).

Hylcedactylus bivittatus, Cantor, p. 143.

Callula pidchra, Blgr. Cat. Batr. Sal. p. 170 (hand &c. fig.)

;

S. Flower, P. Z. S. 1896, p. 908.

" Eung-ahng " of the Siamese.
" Bull Frog " of the English m Singapore and Siam.

Localities. This species apparently does not occur in Penang

;

but is now common in Singapore, having been (from all accounts)

impor::ed into that island from Siam. The only instances of its

occurrence on the mainland of the Peninsula (that I know of) are
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the single male obtained from a field near Malacca by Cantor, and
specimens in the Museum at Kuala Lumper, from that place,

where it is said to be common. In Siam I have observed it in
Bangkok (Jan., May, June, July, Aug., Nov., and Dec), at Paknam
Menam (Aug.), at Tahkamen on the Bangpakong river (April),

and I have also received specimens from Chantaboon.
Habits. From having Icept many specimens in captivitv for

months at a time, and also observed them frequently in their native
haunts, I think Valliila pnlcJira is tlie c]e\ erest batrachian I have
come across : they are good swimmers, can hop \\q\\ on land and
also climb fairly, though slowly ; ours in captivity in the evening
often go up the glass side of their case, but they manage
better in a corner than on a plain vertical glass wall. During the
rains, when every evening swarms of insects flew into the house
attracted by the light and were a great annoyance at dinner-time,
we were in the habit of putting a Calhda or two on the dinner-
table : they seemed to understand what they were there for, and
instead of jumping off the table or being alarmed by us or the
servants, caught and ate the flying insects, one after another, as
they alighted on the cloth. Termites, ants, moths, small beetles,

crickets, and grasshoppers they devour eagerly, but the larger
crickets and grasshoppers they cannot manage to hold to get them
into their small mouths ; they seem more clever in catching their

desired prey than either Rana or Bufo, and also show curious
discrimination in not attempting to seize the winged bugs, which
often come into the house at the same time as the smarms of ants,

termites, &c.

During the rainy season in Bangkok almost every evening, after a
wet day, the whole air is full of the booming of these frogs—"eung-
ahng, eung-ahng, eung-ahng," now rising, now falhng, and the
sound continues all uight. In some of the roads where there is low
land and much water on each side, and Callula swarms, you can
hardly hear yourself speak for the noise, but at the distance of a
quarter or half a mile the sound is not unpleasant and is hke that
of a great weir or waterfall. In Singapore possibly they croak on
suitable evenings all the year round ; personally I have noted them
doing so in the months of March, April, May, June, July, Sep-
tember, October, and December. In captivity they continue to
make their characteristic sound ; also apparently they can make a
quite different noise : on more than one occasion we were disturbed
at night in Bangkok by shriU screams apparently of a person
in great fear and pain ; the noise seemed to come from the room
where the CaUida were kept, but on procuring a light and goino-

there, I found them sitting quietly in their vivarium as if nothino-
had occurred, so it cannot be proved that they were the authors
of these really alarming cries*.

' Our knowledge of the strange cries that animals make at times must still
be very meagre. Various noises occurred from time to time in the old ruinous
palace I lived in at Bangkok that I did not succeed in tracing : the natives (as
usual) attributed them to the supernatural, but I have no doubt they were
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I have been told the Laos eat Callula pulchra, but the Siamese

in Bangkok do not, though they esteem liana tiijrina as food.

Distribution. India, Ceylon, Burma, South China, Siam,

Cambodia, Malay Peninsula, Celebes.

34. Phexnella pclchba Blgr.

Phrynella pulchra, Blgr, A. M. N. H. (o) xix. 1887, p. 346,
pi. X. fig. 2.

Distribution. Malay Peninsula (Malacca), Sumatra, Mentawei
Islands.

35. Phrynella pollicahis Blgr.

Phri/nella jyulchra, Giinth. A. M. ^^ H. (5) xx. 1887, p, 313,

pi. xvf. fig. B; L. Wray, J. S. B. E. A. S. 1890, no. 21, p. 141.

PhiyneUa poUicaris, Blgr. P. Z. S. 1890, p. 37.

Distribution. Malay Peninsula (Perak).

Pamily Bueonid^e.

36. Nectophryne guentheri Blgr.

Nectopliryne guentheri, Blgr. Cat. Batr. Sal. p. 280, pi. xviii.

fig. 3 ; S. Flower, P. Z. S. 1896, p. 910.

Mr. Ridley obtained another specimen on Bukit Timah, Singa-

pore, in March 1898.

Distribution. Malay Peninsula (Singapore), Mentawei Islands,

Natuna Islands, Borneo.

87. BtJFO PENANGENSis (Stol.). (Plate LX. figs. 3, 3rt.)

Ansoyiia penangensis, Stol. J. A. S. B. 1870, p. 152, pi. ix. fig. 4.

Bufo penangensis, Blgr. Cat. Batr. Sal. p. 287.

Localities. I have found this species in the hills of Penang,
elevation 2000 feet, in March 1898, and in the Larut Hills, Perak,

elevation 3000 feet, in April 1898. Dr. Hanitach (Rep. Raffles

Libr. & Mus. 1898, p. 5) records specimens from Gunang,
Kledang, Perak, elevation 2100 feet, caught in March 1898.

Habits. My Penang specimens I caught after dark hopping on
the ground on paths through the hill-jungle ; the Larut specimens

I found by daylight crouching on the nearly vertical face of some
rocks on the side of a rushing mountain-stream : thej were easily

caught in the hands. The iris in life is golden.

made by animals, probabl)' reptiles or batrachians, that we generally consider

to be mute. I have not seen it recorded that tlie Lizard Uroma^fix CBgyptius

has a voice, but specimens now living in my house here olten make a low noise, a
sort of guttural cackling, audible 3 or 4 yards off. Testudo marginata at times

utters a plaintive cry, very like a sheep bleating ; and Tcdudo radiata has a low
querulous bark

;
probably many other instances could be given.—S. S. F.,

Ghizeh, Egypt: 13-5-99.
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Size. The largest specimen from Penang measured, snout to

vent, 37 mm.
Distribution. Malay Peninsula, Borneo.

Tadjjole.

Tadpoles and newly transformed young toads were found in

abundance in two streams on Penang Hill, at elevations of about

1800 feet, during March 1898.

Habits. These tadpoles live in the swift-flowing hill-streams, and
are to be found where the torrent is rushing fastest, fixed to the

face of the granite boulders which obstruct the stream; a

favourite place of theirs was a perpendicular wall of rock which
the water fell over in a small cascade ; they hold on so fast with

their mouths that they cannot easily be pulled off, but have to be

plucked away from the rock between one's finger and thumb.
They move upstream and about the face of the rock by means of

their mouths ; when placed in a glass bowl they never laid on
the bottom (as most tadpoles do), and seldom swam about but fixed

themselves to the glass sides. In captivity they died in a few
hours, the still water probably not suiting them.

Description of the Tadpole (in the 3rd period).

Form. Length of body from rather more than once and a half

to rather less than once and two thirds its width, nearly half the

leugth of the tail. Nostrils much nearer the eyes than the end of

the snout, about a quarter the distance. Eyes on the sides of the

head, looking outwards and upwards, not at all prominent in life
;

the distance between the eyes is rather more than once and a half

as great as that between the nostrils, and little more than half as

gi'eat as the width of the mouth. A strongly marked lachrymal

canal from in front of the eye to the nostril. Spiraculum on the

left side, directed backwards and upwards, rather nearer the eye

than the anus, not at all prominent in life. Anus median. Tail

six times as long as deep, acutely pointed ; upper crest only on
posterior two-thirds of tail, lower crest whole length of tail, but

only the posterior two-thirds are pigmented ; crests of equal depth

or lower slightly deeper.

Mouth. The large mouth forms an organ for adhesion and
locomotion. Beak white ; lower jaw edged with black, upper with

a conspicuous black diagonal mark on each side. The lips form
the rim of a sucking-disk, when not fully expanded they take a

crenular form (in spirit-specimens this is very marked) ; the upper
lip, which has its edge turned in and terminating in the 1st row of

upper labial teeth, is smooth and free from papillae; the enlarged

muscular lower lip is thickly studded with very small short rounded
papillae. There are two uninterrupted series of upper labial teeth

of equal length, the 2nd being slightly stronger than the 1st

:

three uninterrupted series of lower labial teeth of equal length but
shorter than the upper series ; the 8rd is the strongest and the

1st the weakest.

Proc. Zool Soc—1899, No. LIX. 59
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Colour (in life). Upper surface sepia-brown, mottled darker aud

lighter ; the disk round the head is translucent, colour yellow A'ery

finely speckled with sepia-brown. Lower surface yellowish buff,

the intestines showing the transparent skin as a dark purplish

patch. Muscular portion of tail sepia-brown mottled with yellow ;

the crests are transparent, finely speckled with sepia-brown

towards their edges, which are dark bro\\n. The legs as soon as

they appear have the bright colour and distinct markings of those

of the young toad ; when the fore limbs appear the back begins to

take the markings of that of the young toad. Iris, a narrow ring

of reddish yellow.

Colour (in life) of newly transformed young.—Upper surface of

head aud body yellowish brown, extensively marked with black
;

sides of head aud body spotted with orange and yellow. Limbs
red, with dark brown cross-bars. Below purplish grey, with

uumerous very small whitish-yellow spots.

Size. Tadpoles (3rd period) : total length 34 mm. : length of body
12-5

; width of body 7 ; width of mouth 6 ; length of tail 21*5;

depth of tail 3-5
; depth of mouth 5.

Newly transformed young : snout to vent 13 to 14 mm.

38. BuFO MELANOSTiCTiJS Schueid.

Bufo melanostichis, Cantor, p. 142 ; Blgr. Cat. Batr. Sal. p. 306 ;

Blgr.'raun.Brit. Ind., Eept. p. 505 (tig. p. 506). ; S. Mower, P. Z. S.

1896, p. 911, pi. xliv. fig. 3 (tadpole).

" Kakoug," " Katak piiru," of the Malays of the Peninsula,

according to Cantor.
" King-kop " of the Siamese.

Localities. This is the common toad of the Malay Peuinsula and

Siam, to be found in abundance at all seasons of the year ; I have

observed it iu the following localities :—Penaug (from sea-level to

the summit of AVestern Hill, 2725 feet) ; Alor Star, Anak Bukit

and Kulim, Kedah ; Taiping', Perak ; Johore Bahru ; Singapore
;

Paknam Menam, Bangkok, Ayuthia, Pachim, Kabin, and Chanta-

boon in Siam ; and at Kosichang, an island in the Gulf of Siam,

where exceptionally large individuals were seen. Specimens from

the same localities vary considei ably in roughness, some are nearly

covered with strong spinous warts.

Habits. This species resembles Bi(fo vulgaris in habits and manner

of feeding, and does well in captivity, readily eating beetles, termites,

ants, crickets, grasshoppers, &c., but refusing millipedes. As a

rule it frequents cultivated places, or tiie neighbourhood of paths

and clearings, only once have I found a specimen in virgin jungle.

At certain seasons the males make a good deal of noise croaking,

both when wild or when kept in a vivarium ; while croaking the

single vocal sac under the chin is distended into a globular form.

I have heard them croaking in Pebruary (at Ayuthia), in March
(at Pach'n), in July (at Bangkok), and iu November (in the Penang
Hills). The Siamese are much afraid of toads ; a man I employed
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in collecting would handle frogs, snakes, lizards, &c., and pick up
scorpions, large spiders, &c., but could never be persuaded to even
touch a toad.

Colour. In the breeding-season the males assume a very hand-

some appearance, the throat becoming bright chrome-yellow, and
the sides of the head and chest yellow, spotted with black.

Size. The largest Bangkok specimen measured 116 mm. from
snout to vent.

Distribution. India, Ceylon, Burma, Sikhim Himalayas (up to

10,000 feet), Southern China, Hongkong, Cambodia, Siam, Malay
Peninsula, Java, Borneo, Philippines.

Tadpoles.

I have observed the tadpole oE B. melanostictus in April and
October in Singapore ; in March in Penang (mouth exactly as

described in P. Z. S. 1 896, p. 912 ; but colour of caudal crests

almost none, transparent) ; in July and August in Bangkok ; and at

Batu Gajah, Perak, in December I caught a tadpole exactly like

those of this species, except that the 2ad series of teeth in the

upper jaw was uninterrupted.

39. BUFO MACEOTIS Blgr.

Bufo macrotis, Blgr. Ann. Mus. Civic. Grenova, (2) v. 1887,

p. 422, pi. iv. fig. 3 ; Blgr. Faun. Brit. Ind., Eept. p. 502.

Localities. This toad, previously known from Upper Burma and
Pegu, has not been recorded from Siam before. I found it fairly

numerous at Bawtong Kabin in March 1897. This species and
B. melanostictus frequented the same spots.

Size. Snout to vent 46 mm.
Distribution. Burma, Siam.

40. BiTFO PARVUS Blgr.

Bufo parvus Blgr. A. M. N. H. (5) xix. 1887, p. 346, pi. x.

In November 1896 I found a single specimen under some dead
leaves in jungle by the Waterfall Gardens, Penang. It was a very

active toad, hopping like a frog ; in captivity it refused to feed.

The eyes are large and prominent, and the tympanum very distinct.

Colour (in life). Above rich dark reddish brown ; limbs dark

brown mottled with light red. Below yellowish buff and purplish

grey, speckled on the chin, throat, chest, and lower legs with dark

brown. Iris golden and vandyke-brown, minutely speckled with
black.

Distribution. Pegu, Malay Peninsula, Sumatra.

41. Bufo quadeipoecatus Blgr.

Bufo quadri])orcatus, Blgr. A. M. N. H. (5) xix. 1887, p. 347,

pi. X. fig. 4 ; Gunth. A. M. N. H. (5) xx. 1887, p. 314, pi. xvi.

tig. C.

59*
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Distribution. Malay Peninsula (Perak and Malacca), Sumatra,

Borneo.

N.B.—Mr. L. Wray (Perak Museum Notes, vol. ii. part ii.

p. 135) credits me with having presented the Museum at Taiping

with a toad of this species from Penang ; the toad in question,

however, was a specimen of B. asper.

42. Btrro divebgens Peters.

Mr. A. L. Butler informs me he has obtained this species in

Salangor during the latter half of 1898 ; it had not previously been

recorded from the Malay Peninsula.

Distribution. Malay Peninsula.

43. Btrro aspbe Gravenh.

Bufo asper, Blgr. Cat. Batr. Sal. p. 313 ; S. Flower, P. Z. S.

1896, p. 912.

This is the grandest batrachian known to inhabit the Malay

Peninsula, and interesting in many ways : its size, rugged coat, and

prominent yellow eyes at once attract attention ; its muscular

strength is unusually great for an animal of this class ; the strong

scent of musk it gives out when excited or alarmed is remarkable ;

its habit of pretending to be dead is very curious ; and, lastly, its

motive for frequenting only particular caves and waterfalls would

be most interesting to work out.

For this reason I give each place and date on which I have met

the species :

—

Great Waterfall, Botanical Gdns., Penang : 24.3.95 ; four.

30.3.95 ; two ( d d ).

24.4.26; three (?.)
8.3.98; two.

14.6.98; one.

On 1st Jan., 1896, I searched this place without seeing a single

toad.

Penang Hill, elevation about 2000 feet ; 26th November, 1896,

one individual.

Penang Hill, elevation about 2000 feet ; April 1898, three indi-

viduals.

Batu Caves, Selangor, 28th and 30th June, 1898. In the

dark part of these caves there were numbers of B. asper; on

the 28th I saw about twenty individuals, some were several

hundred yards underground (perhaps half a mile) and in places

where no daylight could ever penetrate. All the toads seen in the

caves were well-grown specimens, apparently adult ; their rugged

backs and colour exactly match many of the rocks in the caves.

The excrement of these toads contained wings of small beetles and
cockroaches.
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Colour (in life). General colour varies from yellowish brown,
irregularly darker on upper surface, to rich reddish brown and
blackish. Iris : a narrow golden line round pupil, remainder
golden, very finely speckled and vermiculated with very dark
bronze.

Size. Largest Penang specimen I have measured was, snout to
vent 170 mm. (6| inches).

Distribution. Tenasserim, Mergui, Malay Peninsula, Java,
Borneo.

N.B.—BuFo GALEAa?us Giinther.

Bufo gcdeatus, Blgr. Cat. Batr. Sal. p. 314.

The type specimen, a female, was obtained by M. Mouhot in

Cambodia, so the species may be eventually found in Siam.

Family PelobatidjE.

44. Leptobbaohidm hasselti Tschudi.

Leiytohrachium hasseltii, Blgr. Cat. Batr. Sal. p. 441 ; S. Mower,
P. Z. S. 1896, p. 913 ; Hanitsch, Eep. Baffles Libr. & Mus. 1897,

p. 8.

Distribution. Burma, Malay Peninsula, Java.

45. Megalophets nasuta (Schleg.).

Megalophrys montana var., Cantor, p. 140
; part., Giinth. Kept,

Brit. Ind. p. 413.

Megalophrys nasuta, Blgr. Cat. Batr. Sal. p. 448; S. Flower,

P. Z. S. 1896, p. 913.

" Katah bertandu " of the Malays of Perak, according to

L. Wray, jun.

Cantor obtained two specimens on the Pentland Hills, Penang,
at an elevation of about 1800 feet. When in Penang during
March and April 1898, I obtained one adult specimen from a
valley ; and two adults, two small specimens, and many recently

transformed young from the hills at elevations of from 1800 to

2000 feet. This species is also found in Perak (specimens in

British and local Museums) ; in Selangor (one specimen in local

Museum, caught about 15 miles from Kuala Lumpor, 1898)

;

Malacca (Baffles Museum) ; Johore (Baffles Mus.) ; and on Bukit
Timah, Singapore (Baffles Mus.).

Colour. Cantor gives a good description of this species, but
says " above, pale greyisb-brown ;

" in four specimens which I
observed alive for several days I found they were capable of

altering their colour to a great extent—olive-brown, red-bronze,

yellowish bronze or chocolate, but in every case the colours and
shades resembled those seen in dead leaves ; the rich dark-brown
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markings on the sides vary very much in intensity from time to

time.

Size. S from Penang : snout to vent 80 mm. ; width of head

at angle of jaw 36 ram.

$ from Penang : snout to vent 90 mm. ; width of head at angle

of jaw 46 mm.
Distribution. Malay Peninsula, Sumatra, Borneo.

N.B,

—

Megalophbts Montana Kuhl.

Megalophrys moniana, Blgr. Cat. Batr. Sal. p. 442.

A frog in the Museum at Taiping, said to have been caught in

Perak, apparently belongs to this species.

Distribution. Java, Sumatra, Dinagat Island ; Malay Peninsula

(possibly).

46. Megalophbts longipes Blgr.

Megalophrys longipes, Blgr. P. Z. S. 1885, p. 850, pi. Iv. ; Giinth.

A. M. N. H. (5) XX. 1887, p. 316.

This species was first discovered by Mr. Wray ; in April 1898

Mr. Keilich again obtained it in the Larut Hills in Perak, at an

elevation of 4500 feet.

Distribution. Malay Peninsula (Perak).

Order CAUDATA.

Family SAXAMANDEiD.a:.

47. Ambltstoma peesimile (Gray).

Amblystoma persimile, Blgr. Cat. Batr. Grad. &c. p. 47.

Two specimens were collected by M. Mouhot in Siam, " probably

at a considerable altitude."

Distribution. Siam.

Order APODA.

Family C^oiliid^.

48. IcHTHTOPHis glutinosus (Linn.).

Epicrium glutinosmn, Giinth. Eept. Brit. Ind. p. 441 (1864).

Ichthyophis gluti^wsus, Blgr. Cat. Batr. Grad. &c. p. 89, pi. iv.

fig. 2 (1882); Blgr. Faun. Brit. Ind., Eept. p. 515, fig. p. 516

(1890).

" Ngu pling ' or " leech-snake " of the Siamese.
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I have come acroi5s the following specimens :

—

r iji. Number of Approximate length

circular folds. in millimetres.

(i) Bangkok 356 350
(ii) „ (Feb. 1898) 320 304
(iii)* „ 294 294
(iv)* „ 312 282
(v)* „ 305 180
(vi)* „ 308 136
(vii) Ayutbia (June 1897)
(viii) Cbantaboon 332 304
(ix)* Penang, 1800 ft.

S* " I (April 1898)

i

311 297
285 290
317 287
313 196

(xi)

(xii) *

(xiii)* „ (March 1898) 298 188
(xi7) * „ (April 1898). 294 174

The counted number of circular folds must always be more
or less approximate, as they are not all complete rings, some
bifurcating in places ; but this table shows how very much they
vary in number in individuals regax'dless of the length.

Mr. Wray has shown me a specimen obtained by him in the

Larut Hills, Perak, at between yOOO and -iOOO feet elevation, and
Mr. A. (t. B. Van Sommeren had in his collection one from the

Penang Hills from about 2200 feet. Dr. Hanitsch (Eep. Eaffl.

Libr. & Mus. 1898, p. 5) records specimens from Ipoh, Kinta
district of Perak, caught November 1897, and from G-unong Panti,

Johore, caught June 1898.

Habits. In life the tentacles are constantly being protruded and
retracted, and the throat is in constant motion, like a frog's. These
creatures are gentle and make no attempt to bite; although their

usual movements are very slow and deliberate, when thev want to

they can wriggle away with surprising speed. They do not feel

at all slimy when handled.

These remarks apply equally well to /. monochrous.

Dolour ({to. life). Very dark rich purple, each circular fold showing
as a narrow paler ring. Along each side of the body a bright
lemon-yellow line, very distinct and sharply defined at the edges,

but varying very much in width in specimens of about equal length.

The eyes, though so small, are bright ; they are black, with a
very narrow pale brown ring round them. The tentacles are

white.

Distribution. Mountains of Ceylon, Malabar, Eastern Himalayas,
Khiisi Hills, Burma, Siam, Malay Peninsula, Sumatra, Mentawei
Islands, Borneo, Java.

* In the ten specimens marked with an asterisk the tentacle is considerably
nearer the eye than the nostril ; of its position in the remaining specimens I
find I have made no note.
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49. ICHTHTOPHIS MONOCHEOrS (Blkr.).

Ichthyopllis monochrotis, Blgr, Cat. Batr. Grad. &c. p. 91, pi. iv.

fig. 1 (i882).

In April 1898 on difPerent days I obtained two specimens from

under a stack of fli'ewood near " Maxwell's Bimgalow," in the Larut

Hills, Perak, elevation 3380 feet.

1st. Number of circular folds about 313 ; length 208 mm.
2nd. Number of circular folds about 309 ; length 167 mm.
As in /. gliitinosus, some of the circular folds either bifurcate or

converge into each other ; therefore the number, in counting the

same individual at different parts of its circumference, varies.

Colour (in life). Uniform purplish black. Tentacles white.

Anal region and tip of tail pale pinkish. The eye appears as an
inconspicuous black speck (but turns whitish in spirits).

Distribution. India (Sikhim, Western Ghauts, Surat, Malabar),

Malay Peninsula, Borneo, Java.

Addenda.—Mr. A. L. Butler has recently obtained in the Malay
Peninsula examples of two species not included in this list

—

Eana
jerhoa from the Batu Caves, Selangor, and Nectes subasper from
Sungei Buloh : he also obtained in Kuala Sumpor a male Bana
macrodon, measuring " exactly nine inches " (2281 mm.) from snout

to vent.

EXPLANATION OF THE PLATES.

Plate LIX.

Fig. 1. Bana macrodon (p. 888). Tadpole, x 2.

la. „ „ „ mout.h. X 15.

2. BaiM tigrina (p. 891). Tadpole, x H.
2 a. „ „ ,, mouth, x 10.

3. Rhacophorws leuco7nystax (p. 898). Tadpoles. X 11. .

3 a. ,, „ Tadpole, moutb, much enlarged.

Plate LX.

Fig. 1, 1«, 1 /). Microliyla ornata (p. 901). Tadpoles. X 4.

2. Microliyla (?), sp. ? (p. 903). Tadpole, side view and upper yiew. X 3.

2 a. „ „ „ front view of mouth, shut, x 6.

2 6. „ „ „ frontviewof mouth, open, x C.

2 e. „ ,, „ side view of mouth, shut. X 3.

3. Bufo penangensis (p. 908). Tadpole, upper and lower views. X 2.

3 a. ,, ,, ,, mouth, x 5.
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4. Specific Characters of the Chilian Guemal.

By R. Lydekker.

[Receiyed August 30, 1899.]

(Plate LXI.)

When describing that subgeneric group of American Deer

commonly known as Guemals in 'Deer of All Lands,' I had no

mounted specimen of the Chilian species to compare with the one

of the Peruvian Guemal in the British Museum ; the latter

having suffered considerably from fading. Consequently, I was

compelled to rely on the descriptions of others ; and now that the

Museum (thanks to Dr. H. P. Moreno) has acquired a beautiful

male of the Cliiliau Guemal, I find that there are several inaccuracies

in my description.

In the first place, the Chilian Guemal is a considerably larger

animal than thePeruvian species, the shoulder-height in themounted

specimens of these species in the Museum being respecti^-ely 391-

and 33^ inches. Secondly, it is much more uniformly coloured

than its northern relative, the greater portion of the under-parts,

limbs, and buttocks being of the same tint as the back, instead of

very much lighter. The faded condition of the Museum specimen

of the Peruvian species does not admit of the original tint of the

hair being precisely determined; but it was evidently speckled

after the manner of the Chilian form. In the latter, the general

colour of the head and upper-parts is bright greyish-yellow speckled

with black. A broad black band runs up the middle of the face

from the muzzle to terminate in a fork between the eyes ; the

sides of the muzzle being brown and the extremity of the chin

whitish. The upper surface of the tail is coloured like the back,

while the under surface is white ; there is no trace of the brown
patch on the rump and the brown upper surface of the root of the

tail characteristic of the Peruvian species. The under-parts and

hmbs, with the exception of the inguinal region, the front and

upper part of the inner surface of the thighs, and a streak on the

postero-internal surface of the fore legs (which are greyish white),

are also coloured like the back ; thus presenting a very striking

difference from the Peruvian animal, in which they are very much
hghter. The tarsal tuft, too, instead of being dark umber-brown

on a whitish ground, is likewise of the same speckled hue as the

upper-parts.

In regard to the antlers, they are distinguished from those of the

Chihan species by the forking taking place at a considerably greater

distance above the burr, so that between the latter and the upper

surface of the fork there is an interval of nearly two inches instead

of less than an inch.

The antlers of the specimen figured in the drawing (Plate LXI.),

which came from Patagonia, are comparatively thin and smooth. In

a head from Ultima Esperanza, Patagonia, recently acquired by the
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Museum, the antlers are, however, much stouter and more rugose,

perhaps indicating an older animal. Moreover, in the same speci-

men (represented in the figure, p. 918) the general tone of the
hair is greyer and less rufous, u hile the black mark on the face

Head of an adult male Chilian Guemal {Masama histika).

is narrower and less deep in colour. Xow this specimen is stated

to have been killed in June, that is to say in the middle of winter.

And it would accordingly seem that the Guemals, like so many
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Deer, exhibit a reddish phase in summer, and a more greyish (blue)

tint in winter.

The Chilian Guemal was originally named from specimens
obtained in the Andes of the country from which it takes its

popular title
; probably on the east side of the main range. I can

find no reason for separating the Patagonian animal, even racially.

It has sometimes occurred to me that the Peruvian and ChiUan
Guemals might be nothing more than local forms of one widely-

spread species ; but the important points of difference indicated

above leave little doubt as to the propriety of regarding them in the

light of separate species.

5. On the Skull of a Shark-toothed Dolphin from Patagonia.

By R. Lydekker.

[Eeceived September 7, 1899.]

In 1893 I described and figured ' an imperfect skull of a Shark-
toothed Dolphin from a Tertiary deposit at Chubut, Patagonia,

which was clearly generically distinct from Squcdodon, and seemed
to me to require a new name. I accordingly suggested the title

of Prosqualodon australis. Erom Sqitalodon this Dolphin evidently

differed in the smaller number of teeth, and apparently in the

shorter and more laterally curved lower jaw. Moreover, 1 came to

the conclusion that the nasals, instead of forming mere nodules of

bone lying in depressions of the frontals, were of triangular form,

and to a certain small extent roofed over the base of the nose-

cavity. Unfortunately, the extremity of the rostrum was so

broken as to preclude the possibility of estimating the total length

of the skull.

This deficiency is supplied by a skull from the same deposit

recently acquired by the British Museum, to which my attention

has been directed by Mr. C. W. Andrews. This specimen has a

general resemblance to the skulls of the short-beaked Dolphins of

the present day, such as Phoccena, Grampus, Globiceps, &c. In size

it apparently comes very close to the skull of Pseudorca crassidens,

but is relatively shorter, and therefore more like that of Cogia

breviceps, so far as proportion is concerned. It agrees in all

respects with the type skull ; and there is one detached tooth re-

maining, which is of the same Squalodont type as those of the latter.

With the exception of a certain amount of damage to the region of

the blow-hole, the new skull, in spite of numerous fractures, is com-
paratively but little imperfect on the upper surface. On the under
surface the pterygoids, which afford such characteristic features

in differentiating the skulls of the existing Dolphins, are wanting.

Of the lower jaw only the greater portion of the right man-
dibular ramus is preserved.

' An. Mus. La Plata,—Pal. Arg. vol. ii. art. 2, p. 8, pi. iv. (1893).
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The extreme shortness of the skull (only a very small portion

of the tip of the rostrum bemg missing) indicates the wide

difference of the genus from Sqnalodo7i ; and we thus have evidence

that the Squalodonfidce, hke the Delphinidcp, were represented by a

long-beaked and a short-beaked group. The question will there-

fore arise whether the two groups of the last-named family may
not be independently derived from the two corresponding groups

of the Squalodonts.

Fig. 1.

Upper surface of a skull of Prosqualodon australis, from the Tertiary deposits

of Chubut, Patagonia. Fr., frontal; mx., maxilla; Pmx., premaxilla;

Exo., Bupra-occipital ; Pa., parietal.

1 a, Narial region of specimen in the La Plata Museum.

Be this as it may, the general characters of the fossil skull are

essentially those of modern Dolphins, asymmetry being but slightly

developed, while the proximal extremities of the premaxUlae and

maxillae overlie and conceal the frontals to the same extent. The
premaxillaB, although their vomerine borders are perhaps slightly

imperfect distally, seem, however, to have roofed over the mes-

ethmoid channel to a less degree than in existing Dolphins, thus
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leaving in the dry skull the greater extent of the vomer exposed, very

much as in Cogia. In life the exposed mesethmo-vomerine channel

was doubtless occupied by a large mesethmoid cartilage. It is

much to be regretted that the narial region of the British Museum
specimen is imperfect, the nasal bones being wanting. I have there-

fore had reproduced (fig. 1 a, p. 920) this region from my original

plate, from which it will be seen that the nasal bones, instead of

being reduced to irregular nodules lying in depressions of the

frontals, forin a slight penthouse to the upper end of the blow-hole.

In my original paper I stated that the molariforra teeth were

double-rooted, like those of Squalodon ; but a detached specimen

(fig. 2 a, p. 921) shows that the two fangs have coalesced, although

separated by a deep groove. And it appears that the same feature,

Fig. 2.

Lateral aspect of the specimen of ProsqiMlodon austraUs represented in fig. 1.

2 a. A molar tooth associated with the skull.

judging from the sockets, obtains in all the teeth of this type.

Some of the hinder molars were, however, siugle-fanged ; and the

whole number of teeth did not apparently exceed ten or eleven

pairs in each jaw, against the fifteen pairs of Squalodon. Whether
the anterior teeth were of the slender incisiform type of the

similarly situated teeth of Squalodon cannot be ascertained. The
cusps on the molars are less developed than in the latter.

The new specimen accentuates the distinction of Prosqualodon

from the last-named genus ; and whereas in the structure of the

nasals the South-American genus is the more generalized of the

two, in the characters of the teeth it is the more specialized.

It is. worth mention that the retention of roofing nasals in Pro-

squalodon and in a second Patagonian genus, for which I have

suggested the name Argyrodelphis, removes any difficulty, so far
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as this part of the skull is concerned, in deriving the Whalebone
from the Toothed Whales. But whether such is the true phylo-

geny may be left an open question ; and I may add that, for

several reasons, 1 do not propose on this occasion to discuss the

geological age of the deposits from which Prosqualodon was
obtained.

6. The Dental Formula of the Marsupial and Placental

Carnivora. By R. Lydekker.

(Plate LXII.)

[Received October 21, 1899.]

Since the views expressed in the ' Study of Mammals ' ^ with
regard to the dental succession in the Mammalia generally, and
the homology of the individual teeth of the cheek-series of the

Marsupials with those of the Placentals, are out of harmony with
the results of recent investigations, I ^think the time is ripe for a

statement that I, as the surviving author of that work, no longer

hold them. And I do this the more readily because it appears to

me that some emendations in regard to the names employed for

certain of the teeth of the cheek-series are urgently required.

I may commence by the statement that I fully accept the view
that the milk-teeth ^:>?«w the so-called true molars constitute the

first, or original series, and that the premolars form the second
series ; this being precisely the opposite of the view taken in the
work referred to -. Apart from other considerations, 1 regard the

fact that the last tooth of the milk-molar series (as well as some-
times the tooth in advance of it) is always similar in structure to

the true molars as a very strong argument in favour of this view.

And I likewise accept the view that the whole of the teeth of

modern Marsupials, with the exception of the single replacing pair

in each jaw, belong to the fii'st series.

This being so, I come, without further preliminaries, to the

consideration of the special subject of the present communication

;

that is to say, the serial homology of the individual cheek-teeth in

the Marsupial and Placental Carnivora, and the dental formula
that will best express this homology. It will simplify matters to

confine our attention in the main to the teeth of the lower jaw,

as what holds good for these will be likewise applicable iu the case

of those of the upper jaw.

To go no further back than the publication of his ' Odonto-
graphy,' we find Sir E. Owen in that w^ork ' giving the lower
dental formula of Canis, which may be regarded as typical for the

' Flower and Lydekker, 1891.
- I do not propose to take into consideration the evidence in favour of the

occasional presence of an aborted successional series to the true molars.
» Page 475.
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Placental Carnivora, as i. 3, c. 1, p. 4, ?)i. 3 ; while he gives that of

the Marsupial Tliylacinus^ as i. 3, c. 1, p. 3, m. 4. Nothing is said

as to any replacement in the dental series of the latter genus, or in

Marsupials generally ; the division of the cheek-series into pi'emolars

and molars having been apparently made solely fe'om the foi'ni and
characters of the teeth themselves. But it is important to recognize

that the premolars and molars were regarded as being numerically

just the reverse of one another in the Dog and the Thylacine ; and
that this view has been accepted by almost all subsequent writers

till quite recently.

In 1867 Sir William Flower- carried matters one stage further

by proving that, when any replacement at all occurred, only one
pair of teeth in each jaw was changed in the modern Marsupials

;

this pair being the third of the cheek-series of seven. It was
further argued tliat this replacing pair of teeth corresponded to

the fourth cheek-tooth of the Dog, thus indicating that one pre-

molar tooth (the first) was wanting in the Marsupial cheek-series,

and hence suggesting that the full series in that group was originally

i. 3, c. 1, p. 4, m. 4. It is, however, noteworthy that the three pre-

molars of the Thylacine were still called jj. 1,^?. 2, and p. 3; and
that the same notation was retained in the ai'ticle " Mammalia

"

by the same writer in the 9th edition of the ' Encyclopaedia

Britannica.'

By the date of the issue of the third volume oi his ' Anatomy
of Vertebrates ' (1868), Owen ^ had likewise recognized the fact

that only a single pair of teeth were replaced in each jaw of the

Marsupials ; this, he said, " giving the extent of the theoretical

deciduous series." From this it may be inferred that he did not
accept the homology of the replacing tooth of the Marsupials with

p. 4 of the Placental series.

But in a later part of the second volume (pp. 378 & 379)
occurs the following very remarkable statement, which, although

not altogether an exact solution of the problem, makes a very near

approach to it :
—"The observed phenomena of the development

and change of the teeth led to the generalisation that the Mar-
supial differed from the Placental Diphyodont Mammals in having

four true molars, i.e. in. 4 instead of m. 3; and also that they

differed in having only three premolars, i. e. p. 3 instead oip. 4

;

the typical number of the grinding series, 7, being the same ; and
it was convenient for comparison to symbolise them accordingly.

Since, however, there is reason to conclude that m. 1 in the Pla-

cental Diphyodonts is a continuation of the deciduous series of

molars, which might be symbolised as dm. 5, and only becomes
a permanent molar because there is no premolar developed above
it, so we may regard the tooth marked m. 1 [that is to say, the

fourth of the cheek-series] in Thylacinus as being an antecedent
tooth of the deciduous series, rendered permanent by a like reason,

the suppression of p. 4. In other words, that m. 1 in Thylacinus

is the homologue of dm. 4 [the last milk-molar] of Sus [or Canis],

1 Md. p. 377. ^ Phil. Trans. 1867, p. 631. 3 Page 285.
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and that the true homologue of pm. 4 is not developed in the
Marsupialia."

In this passage, then, the great anatomist recognizes, firstly, that
the first true molar of Placentals belongs to the first series of teeth

;

and, secondl}% that the fourth cheek-tooth of the Marsupials is a
persistent last (fourth) milk-molar. And it is merely in order
to obtain general recognition for these two important facts that
the present paper is chiefly written.

The next amendment in the dental homology of the Marsupial
and Placental Carnivora was made by Professor A. Gaudry \ in

1878, who, struck by the resemblance between the teeth of the
Creodont and Marsupial Carnivora, applied the same formula to
both, thus making the lower dentition of Thylacinus i. 3, c. 1, p. 4,

in. 3, or the same as that of Hijcmiodon and Canis. He then
pointed out that although the Crcodonts differed from Thylacinus
and its allies by a complete dental replacement, yet the former
likewise differed from modern land CarniAora by the circumstances
that all their three true lower molars m ere of a carnassial type,

and that they closely resembled the corresponding lower teeth of
the Thylacine. No attempt was, however, made to show why the
latter animal, in common with its kindred, should have four teeth
of this same caniassial type.

In 1887 appeared a paper by Mr. O. Thomas ", in which the
replacing tooth of the Marsupials was definitely regarded as

representing/*. 4 of the Placental series, and was accordingly termed
the fourth premolar ; the second tooth of that series being regarded
as missing in the modern Marsupials. In this communication the
author suggested the use of the term " milk-premolars,'" in lieu of

milk-molars. Mr. Thomas's nomenclature of the Marsupial series

was adopted in the ' Study of Mammals.'
It was some years after the appearance of the paper last referred

to that the researches of jNIessrs. Kiikenthal and Ecise afforded

grounds for regarding all the teeth in advance of the replacing pre-
molar of modern Marsupials as milk-teeth, and the identification of
the true molar series as corresponding serially with the milk set

rather than with the premolars. To these discoveries I need not
refer further than to say that a useful summary of them is given
by Professor Osborn in the 'American Naturalist' for 1893^

I accordingly pass on to two papers by Seuor Plorentino
Ameghino, in the course of which the remains of certain Marsupial-
like Mammals from the Tertiaries of Patagonia are described and
figured uuder the group-name of " Sparassodouta." In the first

of these communications^ the animals in question are said to be
referable neither to the Carnivora Vera, the Creodontia, or the

' ' Les Encbaineinents, etc.—Mammiferes Tertiaives,' pp. 13-19.
^ Phil. Trans. 1887, p. 447. Many of the views propounded here were

modified in a paper published in the Ann. Mag. Nat. Hist. ser. 6, vol. ix.

p. 308 (1892).
3 Vol. rsvii. pp. 493-608.
* Bol. Ac. Cordoba, vol. xiii. pp. 259-452 (1894).
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Dasyuridce, although stated to present resemblauces to eaeli oE these

groups. Apparently in all cases the palate is devoid of the uu-

ossified vacuities characteristic of existing Marsupials. In many
instances the upper incisors exceed the number occurring in modern
Placentals, one of the genera (Prothi/lacimis) having the same

incisive formula as in TJiylacinm, namely g. The cheek-teeth (as

shown in figs. 3, 5, and 6 of Plate LXII.) are also of a Marsupial

type, the total number being seven, of which the last four are

molariform. And in his first communication Seuor Ameghino
divides them according to the formula usually accepted for the

Marsupialia ; that is to say, into three premolars (p. 2, p. :-5,

and p. 4) and four molars. He also goes on to observe that while

the milk-dentition is more reduced than in the Carnivora, it is

less so than in the Dasyurida. The genus in which the reduction

is carried to the greatest extent is the one named Borhyana
(Plate LXII. fig. 3), in which only the canine and the fourth cheek-

tooth have vertical successors. On the other hand, in the other

genera (e. g. Prothylacinus, tig. 5, and Ampliiproviverra, fig. 6),

both the second and third cheek-teeth, in addition to the canines,

are thus replaced. In regard to the incisors there is no evidence.

In the drawing (Plate LXII.) I have had the lower jaws of the

three genera mentioned figured alongside of those of the Creodont

genera Hycenodoa (fig. 1) and Pterodon (fig. 2) above, and of the Mar-
supial IJn/lacinus (fig. 4) below. And an inspection of these will

show that, whereas the jaws shown in figs. 1 and 2 have but three

molariform teeth, all the others have four. The general resem-

blance is, however, so striking between the whole series, that it

is almost impossible to conceive that the se\en cheek-teeth are not

serially homologous with one another in the sis genera.

And this idea has been developed in Senor Ameghino's second

paper, published in the Society's 'Proceedings ' for the present year'.

Thus on page 556 he writes that he assigns to the teeth behind

the canines the progressive numbers 1 to 7^ since they are perfectly

homologous in the Placentals and Marsupials, the only difference

being that some teeth may belong to the first series in certain

genera (e. g. the fourth in Marsupials) and to the second in others

(e. g. the fourth in Placentals).

This view is in fact the one advanced by Owen, when he said

that the fourth cheek-tooth of the Thylacine was a milk-molar

rendered permanent by the suppression of its vertical successor.

And looking at the number of forms described by Senor Ameghino

which serve in some degree to connect the Creodontia with the

Basyuridce, it appears to me, as already indicated, impossible to

avoid accepting the above interpretation. The fourth cheek-tooth

in the Prothylacinidce (Sparassodonta) indisputably belongs to the

' Supra, pp. .5.55-571 ; I am not prepared to adtnit tbe Cretaceous age of

some of the specimens described therein.

- This nomenclature had been long since proposed by Dr. H. Winge, Vidensfc.

Med. KjSbenhavn, 1882, p. 65.

Proc. Zool. Soc—1899, No. LX. 60
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first series, as it does in Thylacinus ; and we have now to ask, is

there any evidence that this tooth e\ er had a successor in allied

forms ? The only instance with which I am acquainted wliere this

question could possibly be answered in the affirmative is that of

the Purbeck genus Triconodon {Triacantliodon), in which, as shown

by Mr. Thomas \ there are at least seven cheek-teeth, of which the

fourth has a vertical successor. And it appears to me highly

probable that we have in this genus an ancestral type of Marsupial

in which all the first four cheek-teeth were replaced, as in the

Creodonts. From this w-e pass to Prothylacinus and Amjyhiproviverra

of the Patagonian Tertiaries, in which (if Senor Ameghino's

observations are trustworthy) only the canine and the second and

third cheek-teeth are replaced; to Borliycfna, in which replacement

is restricted to the canine and third cheek-tooth; then to l)ifWj:)%s,

in which only the third cheek-tooth has a successor and that at a

fairly advanced stage of life ; and finally to Tliylacinus, in which

the same tooth is replaced in iitero.

Accepting, then, the foregoing interpretation, namely that the

seven lower cheek-teeth respectively met with in Canis, Hyivnodon,

Prothylacinus, and Thykicinus are serially homologous one with

the other, I come to the main object of my paper, that is to say,

to the formula we must adopt in order to indicate this. When 1

first considered the subject, I thought it would be necessary to

adopt the plan proposed by Seiior Ameghino, and to term the

teeth respectively 1 to 7. If this view were adopted, it would,

however, be necessary to use the term " cheek-teeth " in place

of " molars," as the latter has a special restricted signification.

Were we starting de novo, I think this would be the better course ;

but it is exceedingly inconvenient to interfere with the accepted

use of familiar terms, and Mr. Thomas has suggested to me a way
out of the difficulty which involves very little change.

If we agree to call the first four cheek-teeth of all the animals

under consideration " premolars," as coming in advance of the
" molars," which never have successors, then we may designate

those that belong to the first series as " milk-premolars," aud

those of the second series as " permanent premolars," with the

respective symbols of mp. and pp.
The adult dental formula of Hyoniodoa will then stand as

follows, viz, :

—

i. 1 . z. 2 . /. 3 c.\ pp. 1 . pp. 2 . pp. 3 . pp. 4 m.\ . m. 2 .m.S

I. 1 . t. 2 . «. 3 c. 1 pp. 1 .pp. 2 . pp. 3 .pp. 4 M. 1 . m. 2 . m.3
'

That of Borhycpna will be :

—

? c. 1 mp. 1 .pp. 2 . pp. 3 . mp. 4 »/.. 1 . m. 2 . m. 3

i. I .i.2 ,i. 3 c.l mp. 1 .pp.2 .pp. 3 . mp. 4 m. I . m, 2 . >n.
3'

' Phil. Trans. 1887, pi. xsvii. fig. 10.
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Prothylacinus, on the other hand, will have the formula :—

•

mi. 1 . mi. 2 . mi. 3 . mi. 4 mc. 1 _ mp. I .pp. 2. pp. 3 . mp. 4 m.l.m.2. m. 3
mi. 1 . mi. 2 . mi. 3 mc. 1 mp. J . pp. 2 . pp. 3 . mp. 4 m.l.m.2. m. 3'

Finally, in Thylaeinus we shall have :

—

mi. 1 . mi. 2 . «i^ 3 . mi. 4 w^. 1 »;/). 1 . mp. 2 . pp. 3 . mp .4 ?«. 1 . m. 2 . m. 3

mi. 1 . wi. 2 . mi. 3 Wf?. 1 mp. 1 . /«^. 2 . pp. 3 . »i^ . 4 m. 1 . m. 2 . m. 3'

In ordinary practice, however, when the number, rather thau
the successional homology, is the point to be elucidated, we may
follow a modification of the practice now employed.

Hycenodon will remain as before, viz. ?'.
|, c. |, p. j, m. | ; and

Prothi/lacinus and Thylaeinus will be indicated by i. |, c \, mp. &

p.
J,

m. ;^. Possibly an emendation may be necessary in regard to

the detailed formula of Hijmindon, for as the first cheek-tooth (as

in almost all other Piacentals) is not replaced, it may really be a
persistent milk-premolar instead of a permanent premolar. Indeed
the condition occurring in Rhinoceros suggests that such is probably
tlie case.

In conclusion, I may depart so far from the subject indicated
by the title of this paper as to express my opinion that the Prothy-
lacinidce (for I see no reason for regarding the " Sparassodonta "

as representing more than a single family) are undoubtedly Mar-
supials, and that they are not very far removed from the Dasyuridce,
of which they may represent the ancestral type. They also appear
to be related to the Creodontia, which are themselves in all proba-
bility the ancestors of both the modern Oarnivora and Insectivora.
The Creodonts, on this view, have retained a tooth-change which
is lost in the modern Marsupials ; and both groups may be derived
from Mesozoic ancestors like Triconodon and Amphiiherium, in
which, as appears to be indicated in the first-named of these, there
must have been a complete tooth-change. Evidence of such an-
cestry is afforded liy the retention in Myvmecohius of the numerous
true molars distinctive of some of the Mesozoic genera ; while, as
an abnormality, four true molars may occur in other modern
Marsupials, such as Didelphys. It these Mesozoic mammals be
rightly regarded as the common ancestors of both Creodonts and
Dasyurids, it is more than doubtful if they can any longer be
classed as " Marsupials," se)isu strivto, for, in addition to possessing
a complete tooth-change, it is, in the light of recent researches,
quite possible, if indeed not probable, that they may have also

been placentiferous.

I may add that the nomenclature proposed for the teeth of the
Placental Carnivora will also he applicable to those of the other
Placeutal orders.

QO*
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EXPLANATION OF PLATE LXII.

Outer side of left ramus of lower jaws of Placental and Marsupial Camivora.

Fig. 1. Hj/mnorlan leptorhynchus (after Gaudry), p. 925.

2. Ptcrodon dasyiiroides (after Gaudry), p. 925.

3. Borhyana fcra (after Ameghino), p. 925.

4. Thyhfinus cynocephalus, p. 925.

5. Prothyla^inus patagonicus (after Ameghino), p. 925.

6. Amphiprouiverra manzamaiia (after Ameghino), p. 925.

7. Field-notes on the Wood-Cat of Argeutina [Felisgeoffroyi).

By Ernest Gibson, P.Z.S.

[Received August 9, 1899.]

Duriug the last tweuty-five years I have had many opportunities

of observing the habits of the " Gato Montes " (FeJis ffeoffroyi) in

this district, where it is not uncommon, frequenting the woods and
grass-coverts. Too wild to approach poultry-yards (notwithstanding

Azara's statement), it preys upon small rodents (Cavia australis and
Ctciiomys hrasiliensis) and birds ; and I greatly doubt the accusa-

tions made as to its attacking young lambs. That it can give a

good account of itself with dogs is quite true ; and it has been
known to fly at man, or even a horseman, when brought to bay.

I ha^e seen it taken at night in one of the large and powerful traps

employed for the Vizcacha (Ldgosfomus trichodactylus), and it even
broke the chain and went through the surrounding circle of men
like a small fiend, trap and all, and was never seen again ; but it

will not enter the usual box-trap so successful with our Fox (Canis

azarce).

The young Wood-cats are generally born in the early spring,

and vary in number, as many as six having been reported, but the

usual number is two or three. The breeding-place selected is a

hollow tree, or a nest is made amongst the pampa-grass. A recently

observed unusual site was a lonely abandoned " rancho." It is a

curious trait that the Wood-cat will return to its usual den or lair

after being hunted out by dogs or shot at ; and that after a very

short interval. In voice it can be very noisy, especially when
wounded : one I shot inside a tree growled and roared most
savagely.

The natural woods of the La Plata littoral terminate not far to

the south of this locality (I write from 36° 20' S. lat. on the sea-

coast), i. e. before the Pampean formation is temporarily broken by
the Sierras de Tandil. But the " Gato Montes " is still found as

far as the 38th degree, and predominates over its congener, the

Jungle or Grass-cat (F. passeruni), the two being found in the there

imwooded country. And the two species are associated on the

treeless plains far inland—on the confines of Cordoba—though
Azara only chronicled the latter in that locality (true, that was
a hundred years ago !). Nevertheless, I have never heard of any
hybrids ; and I only wish to establish the fact that, while they
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actually overlap in their ranges and the Wood-cat is to be found

far out on the plains, the Grass-cat is unknown in the wooded or

riverine districts.

The following are some measurements taken of two large males,

the first having been killed as far back as 1873 and the second

recently :

—

(1st) (2nd)

Length, inclusive of tail 38 in. 37^ in.

Tail 12 12'

Height before 15 13

Height behind 14|
Girth of abdomen 16 14
Girth of neck 11 9|
Length of head 6

Width of head 5

Weight of first (very thin) 13 lbs. I have heard of one that

scaled 22 lbs.

November 28, 1899.

Dr. Henet Woodwaed, F.E.S,, V.P., in the Chair.

Mr. Oldfield Thomas exhibited the skull of a Baboon recently

obtained at Aden by Messrs. Percival and Dodson. It appeared

to represent a new species allied to Fapio hamadri/as, but dis-

tinguished by its small size, the row of upper cheek-teeth being

only 41-5 mm. in length. This species was proposed to be named
Papio arahicus.

Mr. W. Saville-Kent, F.L.S., F.Z.S., stated that he had devoted

considerable attention since the meeting of the last session to the

subject of trichromatic or three-colour photography as applied

to the correct colour-registration of Zoological and Botanical

subjects. With the aid of the lantern he submitted a series of

examples upon which he had successfully experimented. These
included various species of tropical butterflies, orchids, fishes,

lizards, and birds. Among the slides displayed, that of a peacock's

feather, in which the characteristic tints were reproduced with

marked fidelity, was particularly referred to as a successful

demonstration of the capabilities of the system. Gold and Silver

Carp, Cuckoo Wrasses {Labrus mixtus), and other marine species,

taken by Mr. Saville-Kent at the Plymouth Zoological Station,

yielded appropriate illustrations of the process as applied to the

colour-registration of the more brilliant but notably evanescent

hues of fishes. In the bird-section, especial prominence was
given to the correct colour-portrayal of the gaily plumaged
Australian finches PoepMla (joiddi and P. mirahilis. These were
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represented as lantern-transparencies prepared from photographs
of artistically preserved specimens, and also from the replica of

a water-colour drawing of a group of these birds executed by
Mr. J. G. Iveulenians from living examples.

Mr. Saville-Kent explained that all tliese photographs had been
taken by him with the Sanger-Shepherd colour-screens, of which
he exhibited a set, in conjunction v\ith the Cadett " Lightning
Spectrum-plate." These screens represented the three primary
spectrum colours, red, green, and blue-violet, as enunciated by the
late Prof. Clerk-Maxwell, and a separate negative of the subject
had to be taken through each respective screen. The transparent
positives prepared from these negatives were stained with tints

complementiiry to those through which they were severally taken.
That was—the positive resulting from the red-screen negative was
stained blue or minus red ; that from the green screen, red
Of minus green ; and that produced from the blue-violet screen,
yellow or minus blue. Due care being exercised in obtaining the
right tint-gradation, and the three stained positives being then
superimposed in precise register, an optically perfect presentment
or counterfeit of the original subject was mechanically produced.
The special method of developing and staining the positives

exhibited was, as in the case of the production of suitable colour-
screens, associated with the name of Mr. Sanger Shepherd, with
whom Mr. Saville-Kent had been \^orking in collaboration.

It was reconnnended, for the acquirement of perfect registration,
that all three of the respective negatives should be taken on a
single plate in conjunction with a specially constructed multiple
back, of which a sample was exhibited. This, however, was not
absolutely necessary. It was competent, in fact, for anyone
possessing an ordinary camera to secure correct colour-replicas of
desirable objects, using only in conjunction with his instrument
the Cadett spectrum-plates and colour-screens referred to. As
an illustration of this fact, Mr. Saville-Kent explained that the
Peacock's feather, and several other subjects exhibited that evening,
had been taken by him with a large-sized Kodak camera, across
the lens of which he had simply slung, with the aid of elastic

bands, consecutive sections of his multiple-back screen.
The negatives taken for the production of these lantern-trans-

parencies were also available for three-colour printing or process
work. In conjunction more especially with such "a perfected
machine as the newly introduced Orloff Colour-printing Press,
there was evidently a wide field thrown open for the cheaper
reproduction, by printing methods, of Zoological and Botanical sub-
jects in their correct natural colours. Por lantern demonstration,
at any rate, the Sanger-Shepherd process as illustrated by him
that evening would, Mr. Saville-Kent anticipated, stronglv
recommend itself to adoption by the many naturalists who had
hitherto employed their cameras for the "dehneation in mono-
chrome only of the subjects of their studies. In the instances,
more especially, of the brilliant but fleeting tints of reptiles, iisbes,
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and marine subjects, as also in those of the tegumentary tissues and
appendages of birds, this method of colour-registration would be

of invaluable aid to the working artist, who having possession of a

correctly prepared transparency might utilize it at his leisure for

the elaboration of a finished painting. The successful application

of the same process to the duplication, as lantern-transparencies, of

coloured figures of zoological subjects had been demonstrated by

the example of the pictures of the Gouldiau Finches submitted

to the meeting. In a like manner, coloured illustrations from
other more rare and costly zoological works could be correctly

reproduced.

The following papers were read :
—

1. General Account of an Expedition to the Gambia Colony

and Protectorate in 1898-99. By J. S. Budgett,

F.Z.S.

[Eeceived November 28, 1899.]

I propose to give a short general account of an expedition

recently made by me, under instructions from the Council of this

Society, to the river Gambia. This expedition had for its object

the general study of the vertebrate fauna of the Gambia, and
especially the investigation of the habits of I'rotojjterus and

PolyiJleras.

The river Gambia lies between the 13t^h and 14th parallels of

North latitude. It flows due west through country which, lying

about 100 miles to the north of the etpiatorial forest-region, is

nowhere densely wooded but mostly covered with a somewhat

spai'se vegetation consisting largely of leguuiinous trees interspersed

with gigantic baobabs (Adansonia dUjitata), the African mahogany
{Kai/ct senej/alensis), figs and sycamores.

Extensive open plains, which in the rainy season become flooded,

border this river along the greater part of its course, while at a

very variable distance from the river-bank low bills of dark red

conglomerate rise, often abruptly, anil occasionally in steep cliffs,

to form level plateaux, which in the upper river may be 200 feet

high.

The river-bank itself is clothed throughout the year with a rich

luxuriant vegetation extending usually about 100 yards from the

water's edge. Though here the trees and creepers remain green

the year round, jet away from the river the trees lose their

foliage in the dry season as completely almost as our own trees in

winter.

From the mouth of this river to the country just below Nianimaru,

the river is shut in by an almost impenetrable wall of mangroves,

sometimes 30 feet in height. Above this point the river, though
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tidal, is perfect!}^ fresh. The tides iu the dry seasou make them-

selves felt for over 200 miles up the river, Iq fact to the end of

navigable water, where there is about a foot rise.

The dry season extends from November to May. Tornadoes

usually begin iu June, while during July, August, and September

there is a total rainfall of about 50 inL-hes. During these mouths,

though the tides make themselves felt, yet there is no change in

the direction of the How, while in August there runs a steady

current of about 3 or 4 miles ati hour.

In passing up the river the first place of interest is the old Fort

James, which was formerly the port of export of the Gambia for

the black-ivory trade. It is now being slowly washed away.

About 20 miles further up, the A^intang creek joins the Gambia,
and at the junction of the two streams is the village of Viutang

;

it is seldom that a purely native village is seen at the water's edge,

as they are usually on higher ground a mile or so from the river.

If there are any tall trees in these villages, they are sure to be the

nesting-places of Pelicans and Marabou-birds, which in the neigh-

bourhood of the villages are strictly preserved. The vast flocks

of these birds and also of the Balearic Crane are a great feature in

the lower river, where there is little else to be seen but continual

walls of mangroves, though now and again the monotony is broken

by the passage of a native canoe or some trading cutter ; but

further up the variety of the vegetation is much greater.

Of particular interest to myself were patches of a Pandanus
growing m the swampy ground at the river-side. The native name
of this was Fang jani, which means " It burns itself." It certainly

looked as though it deserved this name, for wherever it was seen a

portion of every patch was charred with fire, and it was not easy

to imagine how this could have been set alight by an external

agency.

The great trading station on the Upper Gambia is M'Carthy's

Island. To this place the trading cutters bring their cargoes

of ground-nuts, the fruit of the plant AracJils hyjiogcea, to be

shipped to Europe by the Ocean steamers which make their way
up to this island.

On M'Carthy's Island there are two trading establishments or

'factories' as they are termed, and the remains of an ancient mili-

tary settlement, consisting of Government House, Officers' quarters,

and Barracks, formerly occupied by a detachment of the West India
Kegiment, which was withdrawn about 1870. The Government
House alone of these buildings has been kept in repair ; and here

I established myself in company with Mr. Wainewright, the
Commissioner of the district, who, though usually travelling about
the district, yet spends a considerable portion of his time here as

Governor of the island. I stayed on M'Carthy's Island about
one third of my time. To the Governor of the Colony, Sir Eobert
Llewellyn, I am indebted for allowing me the free use of the
Colonial steamer, 'Mansah Kilah,' and also for much hospitality. To
Mr. Wainewright, the Travelling Commissioner in the M'Carthy's
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Island district, I am greatly indebted for allowing me the use of a
portion of the Government House at M'Carthy's Island, and also

for the use of his huts in the main towns of his district. Very
soon after my arrival at my headquarters, I made a tour through
the district with the Commissioner to get some idea of the kind
of country that surrounded me.
We started from Nianimaru, which was subsequently made my

second headquarters, and where I spent even more time than at

M'Carthy's. The chief interest in this tour lay in the people
themselves, the country we travelled through not being of great
interest from the point of view of its scenery.

Travelling was not difficult, as porters were plentiful, and were
employed from one village to the next at the rate of 3d. a man, if

the distance was not more than 5 miles. At the important towns
a court was held, and a stay was made of two days. The courts
were held in the open, the chief, the head-man of the town,
and the people all sitting round the Commissioner's chair.

There was plenty of time for shooting and no need to carry much
in the way of provisions. The bag usually consisted of Bush-fowl
and the Barbary Quail, Pterodes quadridncta, Gruinea-hen, (Edicne-

mus, various Spur-winged Plovers, especially Lohivanellus senegcdus

and Ho23lopterus spinosus., also Doves and Pigeons as many as were
required. The finest of these, as game, was the Green Pigeon
(Treron calva), which is never seen to approach the ground, being
especially fond of the fruit of the fig-tree.

The commonest birds around us, which were not shot for the
pot, were numbers of four species of Coracias, a Ceatropu^ known
as the " foolish bird " from its fearless habits and its call, which re-

sembles a soft laugh, several species of Bucerotidce, generally seen
flying clumsily from tree to tree in small flocks ; while overhead
hovered large flocks of Bee-eaters (Merojps nuhicus), swallow-like
in flight and song.

Other common birds everywhere seen in large flocks were the
Metallic Starlings {Lamprocolius auratus and L, caudatus) ; Wood-
Hoopoes (Irrisor senegalensis) seen in smaller flocks ; while the
commonest solitary birds were the Long-tailed Shrike {Corvindla
corvina) and a species of Drongo (Dicrurus assimilis). The bushes
of course swarmed with Ploeeidce and Nectariniidce.

It being the beginning of the dry season, the grass was everv-
where yet high, and it was out of the question to do any mammal-
shooting ; the only manmials visible were Climbing Squirrels and
Monkeys. Burrows of Ori/cteropus were seen, though the animal
does not appear to be very common in this region.

The towns visited during this tour were mostly far from the
river and were taken in the order Nianimaru, Sukuta, Kaihai,
Demfai, Tabanani, Sami, Koreantab, and back to M'Carthy's
Island.

JSTear Kaihai there were news of a Giraffe having been seen, but
they appear to be extremely rare in these parts. I heard indirectly
that there were two in captivity at Kaies on the Senegal river.
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Having returned to M'Carthy's Island on December 5, I devoted

myself again to fishing and catching Polypterus. I found that all

the specimens of Polyptervs lapradii had already returned to the

river from the swamps, where they come up to spawn in the wet

season. However, large numbers of the young of Folypterus

senei/alits could still be caught by damming up the swamp-outlets.

This is a favourite way of fishing with the natives. They make
dams across the creeks at short intervals, and then leave them in

connection with each other for some days. Then damming up the

connections, they bale out the water from the lowest compartment,

collect the fishes, and proceed to the next compartment.

Very much more difficult is it to catch the Foli/pteri in the river.

Xets which were very successful with other river fishes, failed

utterly with Polypterus. The seine-net and trammel were given

up, and" the native cast-net was used with better success. The

results of weeks of patient work were not encouraging however,

and I gradually realized that the time to catch Polypterus

was during the rainy season, when it had betaken itself to the

flooded lands.

However, during these fishing days at Nianimaru, many interest-

ing fishes were caught, and most of the common small Passerine birds

were skinned. Moreover, this fishing was not without its dangers

and excitement, as a look-out had ever to be kept for Hippopotami

which swarmed in all the creeks. Moreover, frequently in the

morning, when the trammel-net was examined, a Crocodile {Croco-

dilus cat(iphractug) ov a iia,\\'i\sh (Pristis perotteti) had to be slain.

Several specimens of the latter were thus caught up as far as

M'Carthy's Island, some of them measuring 9 feet in length.

Fly-fishing was tried without success. The line aud hook were

used more by the natives than myself. The trammel was found to

be the best kind of net to use for the Mormyriche, which were seldom

caught in other ways. The Mormyi'ids apparently keep to the

bottom of the river, and were seldom taken in the seine near

shore.

It was noticed that a very large proportion of the fishes caught

in this river were brilliantly coloured red in the ventral posterior

portion of the body. Of fishes I believe 40 species were obtained,

including 2 Selachians, Protopterus aiinecteiis, Polypterus lapradii

and P. senegalus, 8 species of Siluroids and 7 Mormyridffi, and IS

others belonging to various groups. Most of the fish were tried

as food, but there was only one that was really good eating : this

was, I beUeve, a grey mullet and was taken far up the river.

Often the creeks in which the cast-net was thrown were very

narrow, and the canoe slid silently amongst the most luxuriant

vegetation abounding with Bee-eaters and Flycatchers. Altogether

representatives of 108 species of birds were shot, measured, and

described ; but skins were made only of the smaller bii-ds, of which

examples of 52 species were obtained, belonging to 23 families.

With Dr. Gadow's assistance, most of these have been identified.

Of the UiMpidcf^ in addition to the gregarious Irrinar already
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mentioned, several speciineas of Scoptelus aterrimug were seen and
a skin of a male preserved.

On April 4 I took my two fishermen, my cook, and canoe up to

a small village in the Kunchow creek called Alimaka, and there had
some huts built. At this place again the trammel, the seine, and
the cast-net were worked with hope of obtaining numbers of

Polyptcrus. As a rule in the afternoon I went out to shoot, and
fouud it a fair place for game.

During the fortnight thus spent at Alimaka, only six Polypterl

were caught. There were caught also in this creek several

specimens of Gi/rnnarchus niloticus and some fine specimens of a
freshwater Turtle, Ct/rJcinorbis senegulensis. Lions were heard here

frequently, and Leopards were seen, buc at neither did I get a

chance of a shot.

On April j!0 two English gentlemen and a Prenchman arrived

at McCarthy's Island, on their way to some supposed gold-mines

about 300 miles to the east of M'Carthy's Island. I accompaniect

them a short distance beyond the eastward Briti-h frontier to the

town of Xetebulu ; the river is not navigable beyond that point.

Xetebulu is an important native town, where a powerful chief

named Sandian had his cas^]e and harem. Here we stayed several

days as the guests of the chief, and then I parted from the gold

expedition, and made my way back overland to il'Carthy's Island,

staying on the way a week at Koiua.

About 50 miles above M'Carth3^'s Island the river-banks become
high and precipitous, the country around being composed of higli

plateaux intercepted by vallej-s. Frecjueutly, however, the edges

of the plateaux retreat from the river-bank a mile or so, sur-

rounding wide pliiins, where one could be fairly certain of finding

game.
Along the steep clifEs of the river-bank, vast numbers of Dogfaced

Baboons {Ct/nocephahts babtiin) might be seen wending their wav.
Sometimes the cliffs extended so far along the river-side that the

Antelope were forced to come down to drink at certain places, and
here the ground would be covered with their spoor.

April and May are the best months for big-game shooting. At
Koina, large herds of Tankong {Damaliscus korric/um) were seen

almost e\ery day. Several were shot and a complete skin was
made, which, however, suffered severely from the attacks of dogs

and insects before it reached England. These herds were com-
posed of males, females, and young of every age. The largest

males seemed to lead the herd, though fine males mingled with

the females and young as the}' daily made their way back in long

procession from the river-banks to the higher lands.

Large herds were also seen of Hijjpotrat/us equinvs, the Eoan
Antelope, or Dakoio as the natives call it, but this speiies was not

so plentiful as the Tankong in these parts. A herd of Elands
{Oreas derhianus) are believed to have been seen in the distance,

and I was presented with a skull taken by Mr. Wainewright
from a carcass floating down the river.
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In the open plains, where clumps of tall dead grass were shaded

by a few trees, one might generally count on starting a Ivonko-

tong (Cohus kob), some Gazelles, or a Harnessed Antelope. The
smaller solitary Antelopes were usually found in pairs. Enquiries

were instituted everywhere as to the existence in this region of a

Zebra, but I could hear nothing of it.

The horns either collected by me or from the natives included

those of 9 species :

—

Buhalis major, Damaliscus korrigum, Cohus

unctuosus, Cobiis Jcob, Cervicapra redunca, Bijjpotragus equinus,

Tragelaplms scriptus, a second species of Tragelaphus not yet

determined, and Oreas derhianus.

Buffaloes were said to be common on Deer Island, but they were
not seen by me, though horns of two forms were obtained from
natives.

On the way back, a cutter was taken from Fatoteuda to

M'Carthy's Island, and after a few days spent at the Government
House attending to my collections, and my living fishes and reptiles,

I paid a final visit to Nianimaru. During this time, being the

latter part of May, the rainy season began and the swampy places

became filled with water. The Frogs began to spawn, and several

sei-ies of stages in development of the different forms were pre-

served.

Here I first obtained free swimming ProtojJterus with ripe ovaries

:

examples of 8 Frogs, 3 Ohelonians, 5 Lacertilia, and 9 Ophidia,

including a TypJdops, were also collected about this time.

Eetiu-ning to M'Carthy's Island, it was found that a number of

Polgpterus lapradii which had been kept in a pool connected witb

the river in the hope of getting them to spawn had been set free

by the rising river. However, during the latter part of June and
July a large number of Foli/ptcms of both species were obtained,

the females of which were crowded with ripe eggs. Artificial

fertilization was tried with these, without success. Many were
kept in confinement, and some, of which a pair are now exhibited,

were successfully brought alive to England.
About the 10th of July, in the same swamp where these fishes

were obtained, several nests of eggs were found. These eggs coin-

cided in measurement exactly with the ovarian eggs of Pulypierus.

The young larvae possessed cement-organs on the front of the head
so characteristic of Ganoid larvae ; and other characters led me
to assume that they were the young of Pohjpterus. None were
reared beyond the larval state, and their identity could not well

be established. However, having stayed on the Gambia three

months longer than I had intended, and having a number of

healthy Poh/pteri full of spawn, I decided to return home.
Just a day or so before leaving M'Carthy's Island I obtained eggs

of Protopterus. These were watched through the early stages of

segmentation, but the young could not be reared. On July 25
I left M'Carthy's Island and returned to England.

Several Polypjieri and Protopteri, 12 young Crocoddiis cnta-
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phractiis, a Python, 3 Ci/clanorbis senegalensis, 2 Hinged Tortoises,

some Chameleons, and a Serval Cat were brought home alive.

Since my return to England, I have definitely decided that

the eggs and larvje obtained are not those of Poh/pterus. I have,

however, I believe, learned enough about the habits of Pohjpteras

to encourage me to make a second attempt next year to obtain the

developmental stages.

In conclusion, I wish to thank the Society for lending me
influence and support, without which the little that has been
done by this expedition could not have been accomplished.

2, A Note on the Hatching-stage of the Pagurine Laud-

crabs. By L. A. BoRRADAiLE, M.A., F.Z.S., Lecturer in

Natural Sciences of Selwya College, Cambridge.

[Received October 12, 1899.]

The life-history of the Land-crabs of the family Coenobitida) is

one to which considerable interest attaches, and of which, at present,

nothing appears to be known. The fanuly comprises the genera
Birgus and Coenobita, the robber- or coconut-crab and the land
hermit-crabs, all of which have given up a sea life for one on land.

It need hardly be remarked that changes in habitat, particularly

from sea to land or fresh water, have frequently necessitated the
suppression of larval stages in the life-history. Among Crusta-
ceans the instances of the cray-fishes, the ditch-prawn {Palcemonetes

varians), the freshwater crabs (Potcimon), and at least one species

of land-crab (Gecarcinus) come at once to mind. The pos-

sibility was thus suggested that the land-pagurines might also

have lost the whole or a part of their larval life, and leave the egg
in something like the adult condition. On the other hand, it had
to be borne in mind that some species of land-crabs and all

the strand-crabs {Ocypoda, &c.) retain the Jiabit of setting free

zosea-larvae in the sea, where they pass through their earlier

stages.

It was probably with these considerations in his mind that
von Willemoes-Suhm, when, in October 1874, the ' Challenger

'

arrived at Zamboanga in the Philippine Islands, wished to inves-

tigate the development of the robber-crab from the egg. Unfor-
tunately the time of year rendered it impossible for him to do this,

but he was told by an " intelligent native " that the young were
born resembling the parent. This statement has since been ac-
cepted in a tentative manner by certain text-books, in spite of the
fact that the small size of the eggs (and, indeed, of the female
genital opening) made it improbable that the development was a
direct one, depending on food-yolk. As for the statement of the
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native, it is only what was to be expected. A " native," being un-

familiar with the idea of a metamorphosis, will always give the same
answer to any question on the subject, namely that the young are

born exactly like the adult—but very small.

All doubt on this point has, however, now been removed by the

discovery by Dr. A. Willey of a female Birgus on the rocks at the

brink of the sea at Lifu in the Loyalty Islands.

The abdomen of this specimen was covered with hatching zoaeas

which were being washed off into the water. The time of the year

was the month of January \

With regard to the genus Coenohita, I have myself recently

taken specimens of two species (C. rwgosus and C. perlatus) in

Ceylon and the island of Minikoi in the months of May and June,

bearing zoaeas. The animals were taken on the stretch of wet sand

just above the waves. The catches of the tow-net in the island of

Minikoi not having yet been examined for specimens of the zosea

of Ccenobita, the possibility is not completely excluded that the

larvae may undergo the whole or a part of their development

within the shell of the mother, which is always wet with salt water.

The larvae, however, did not, on a cursory examination, give any
indication to justify such an assumption, and when placed in sea-

water lived for a short time and showed powers of swimming iu a

lively manner. An attempt to rear them unfortunately failed, but

this was only to be expected in view of the known difficulty of the

operation. It is perhaps worth noticing that the above two species

of Ccenobita are those whose habits keep them nearest to the sea.

If an abbreviated development is to be found in the genus, it would
more probably occur in forms such as C. spinoms which live at a

considerable distance from, or at least a considerable height above,

the sea.

From the observations just I'ecorded, it is clear that the early

stages of the development of the Ccenobitidm present no very

remarkable features. It may be presumed that later stages follow

the ordinary course. The only points of interest remaining for

investigation are the assumption of the adult form by Birgus

and the transition from sea to land, which we may hope to have
described by some future traveller in the Pacific Ocean.

' The present writer is under great obligation to Dr. Willey for banding over

to him a number of these zofeas, which will be described and figured in Part V.
of Dr. Willey's '' Zoological Results " now being published hy the Cambridge
University Press. It is intended also to publish an account of the larva; of

Canobita.
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3. On the Relations of the Efferent Branchial Blood-vessels to

the " Circulus Ceplialicus " in Teleostean Fishes, By

W.G. RiDEWooD, D.Sc, F.L.S., Lecturer on Biology at

St. Mary's Hospital Medical School.

[Received August 1, 1899.]

(Plates LXIII.-LXV.)

iNTRODUCTIOIf.

When engaged in dissecting a Herring some years ago, I \vas

struck by the fact that the four efferent branchial vessels all reached

a median vessel which was continuous behind with the dorsal aorta,

and that the circulus cephalicus was situated anteriorly to the first

pair of vessels. This condition was so totally diffei-eut from what

I knew to be the arrangement of the A^essels in the Cod, that

I examined the same parts in a third form, the Salmon, and here

found a condition intermediate between the two preceding. The
results appeared to warrant a further inquiry, and the present

investigation was undertaken with a view to ascertaining what
are tbe commonest, and what the extreme modifications of the

efferent branchial arteries to be met with among Teleostean

fishes.

The greater part of the work was done during the summer vaca-

tion of 1892 at the Marine Laboratory of St. Andrews, Scotland
;

but owing to the difficulty of making the series of fishes thoroughly

representative, the investigation has been protracted over a period

of seven years. Late, however, as it may now appear, I take the

opportunity of expressing my warmest thanks to Prof. W. C.

Mcintosh, M.D., P.E.S., for his kindness in placing at my disposal

for six weeks during the summer of 1892 all the facilities that are

afforded by the St. Andrews Laboratory for the pi-ocuring and in-

jecting of the indigenous fishes. I have also to thank Prof. G. B.

Howes, LL.D., F.E.S., of the Eoyal College of Science, London,
for specimens of Perca, Trachinus, Lophius, Fistularia, Motella,

Ammoclytes, Silurus, Exoccetus, Eso.v, Alhula, MegalojJS, Chirocentrus,

and Hippocampus, and Mr. G. A. Boulenger, F.E.S., of the JN'atural

History Museum, for specimens of Cotnjina, Equula, Gohiiis,

Sphyrcena, Hemichromis, Olarias, >SaccobrancJius, Malapterurus,

Callichthys, Scopelus, Cobitis, Marcusenius, Balistes, Tetrodon, and
Orihagorisms.

The series of forms examined includes 61 species belonging to

57 genera.
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List of Species examined.

ACANTHOPTERYGII.

Percida;.

Perca fluviatilis.

Labrax lupus.

MullidiB.

Mullus barbatus.

Sciaenida?.

Corvina uigra.

CarangidiB.

Equula edentula,

Cyttidse.

Zeus faber.

Scon)brida3.

Seomber scombrus.

Trachinidaj.

Trachinus draco.

Pediculiit.i.

Lophius piscatorius.

Cottidse.

Cottus Scorpio.

Trigla gurnard us.

Trigla cuculus.

Discoboli.

Cjelopterus luinpus.

GobiidiB.

Gobius giuris.

Blenniidae.

Anarrhichas lupus.

Blennius pholis.

Centronotus gunellus.

Zoarces viviparu-s.

Spliyrsenidse.

Sphyrsena vulgaris.

Mugilidffi.

Mugil capito.

Gastrosteida?.

Gastrosteus spinachia.

Fistulariidre.

Fistulpria tabaccaria.

Gobiesocidse.

Lepadogaster gouanii.

PHARYNGOGNATHI.
Labridfe.

Labrus niaciilatus.

ChroBiides.

Hemichromis fasciatus.

ANACANTHINI.

Gadidaa.

Gadus KglBfinus.

Molva vulgaris.

Motella tricirrhata.

Opbidiida^.

Ammodytes lanceolatus.

Animodytes tobianus.

Pleuroueoiidre.

Hippoglossus vulgaris.

Pleuronectes flesus.

PHYSOSTOMI.

Siiurida;.

Clarias magur.
Saccobranchus fossilis.

Sihirus glauis.

Liocassis loiigirostris.

Malapterurus electricus.

Callichtliys littoralis,

Scopelida?.

Scopelus boops.

Cyprinida\
Cyprinus carpio.

Hypophthalmich tliy s uobilis

.

Cobitis taenia.

ScorabresocidEe.

Exocoetus braehysoma.
Esocidae.

Esox iucius.

Mormyridas.
Marcusetiius plagiostoma.

Salmonidae.

Salmo salar.

Salmo trutta.

Ostrierus eperlanus.

Coregonus oxyrhynchus.
OlupeidiE.

Eneraulis encrasicholus.

Olupea harengus.

Chipea sprattus.

Albula conorliynchus.

Megalops cyprinoides.

Chiroceutridas.

Chirocentrus dora,b.

Muraenidfe.

Anguilla vulgaris.

LOPHOBRANCHII.

Syngna(liida\

Syngnathus acus.

Hippocampus guttulatus

PLECTOGNATHI.

Scleroderuii.

B<.li3les aculeatus.

Gyuinodontes.
Tetrodon palembangensis.

Orthagoriscus truncatus.
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LiTERATUEE.

On searching through the literature of the subject, one cannot
fail to be strucii by the fact that the arterial system of Teleostean
fishes has been very greatly neglected, and the disposition of

the efferent branchial vessels particularly so. Meckel and
Hyrtl appear to have been the only anatomists to undertake any-
thing like a systematic study of these latter. Meckel in 1831
(14. p. 192) pointed out that the mesial ends of the third and
fourth efferent branchial vessels are usually close together, and
may unite with one another before joining the aorta ; and he
furnished a few observations on the efferent branchial system of

Gaclus, Trigla, Perca, Pleuronectes, Lophius, and Munena. Seven
years later Hyrtl (7) gave a table showing the proportions of the
circulus cephalicus in fourteen species of Teleosteans, supplemented
by a considerable amount of information concerning the vessels

associated with the circulus, and good figures of the efferent

branchial system of Perca, Gaclus, and Tinea.

Stanuius in 1849 (23. pi. v.) published some fairly reliable figures

of the efferent vessels of Cyclopterus, Gaclus, Salmo, and Scomber,

but the blood-vessels were only introduced into his figures to act

as landmarks for the recognition of the sympathetic nerves, and
must not be treated too critically. In his 'Handbuch' of 1854, how-
ever (24. p. 242), he made reference to the fact that the circulus

cephalicus is wide in Gaclus and Lota, where all the efferent

branchial vessels open into it, whereas it is narrow in Scomber and
Salmo, in which genera the last two open directly into the aorta.

The only other information on the subject is that conveyed by the

figures of the Carp by Duverney (6. pi. ix. figs. 17 and 18), the

Perch by Laurillard in Cuvier's ' Histoire Nat. des Poissons

'

(5. pi. vii. fig. 1), the Cod by Muller (16. pi. iii. fig. 13), the Trout
by Vogt (1. pi. L. fig. 2), the Pike by Maurer (13. pi. xi. fig. 1),

the Cod by T. J. Parker (20. p. 117), and the contributions by
Hyrtl on Heterotis (9), GymnarcJms (11), Chanos (12), and other

genera.

GrESEBAl PakT.

As may be gathered from the title, the observations recorded in

this paper concern the efferent bi-anchial vessels and the vessels

formed by their confluence. The cceliaco-mesenteric and sub-
clavian arteries usually arise in relation with the hinder part of

the circulus cephalicus, or with that part of the aorta which receives

the third and fourth efferent branchial vessels. The positions of

these arteries are indicated in the figures, and occasional references

are made to them in the text ; but the investigation does not
profess to deal exhaustively with these vessels, nor with the
hyoidean, anterior carotid and posterior carotid arteries, which
also are associated with the circulus cephalicus.

The dotted lines in the figures signify that owing to the failure

of the injection-mass to pass, or owing to the small size of the fish,

Peoc. Zool. Soc—1899, No. LXI. 61
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and the coasequent difficulty of dissection, or to the bad state of

preservation of tlie parts, it was not possible to trace out the

vessels so delineated, but that, from analogy with other forms,

there is reason to believe that the vessels occupy the positions

indicated. There appears to be no reason to suppose that the

circulus cephalicus is ever incomplete in front. The lumen of the

transverse commissure between the roots of the anterior carotid

arteries may possibly be closed in some cases, but the failure of the

injection-mass to pass into the commissure is not necessarily a

proof of the fact, since the pressui-e during the process of injection

is equal on the two sides of the circulus. The transverse vessel is

usually of small size, and its traversing the parasphenoid bone

makes it difficult to dissect out witb any degree of neatness.

In the selection of characters by which to classify the various

types of arterial disposition, it has been assumed that the condition

found in Clupea (PI. LXIIl. fig. 2) and Eiiyraidis(i\g. 1), where the

circulus cephalicus is small, and does not involve the second, third,

and fourth efferent branchial vessels, is the most simple and

primitive, and that the connection of all four efferent branchial

arteries with the circulus, such as occurs in Gadas (PI. LXV. fig. 34),

is the most specialized. This assumption is based partly upon the

fact that the Gadoids are highly speciahzed in numerous other

respects, whereas the Clupeoids are generally recognized as among
the lowest of the Teleostean series ; partly upon the fact that in

Amia,?iVi admittedly primitive Ganoid with Clupeoid affinities, the

last three efferent branchial vessels are unconnected with the

circulus cephalicus ^
;
partly also upon the researches of Ayers (4)

upon Elasmobranch fishes, which go to prove that the right and

left sides of the circulus cephalicus are not the primitive paired

aortae such as occur in Amphio.vus and in embryos of the true

Vertebrata, but that the true dorsal aorta may persist as a median

vestigial vessel traversing the circulus cephalicus, in the same

n)anner as, according to Miiller (16), it does in the Cyclostomi.

Pursuing this line of argument, we may legitimately conclude

that where, as in the Salmon (fig. 7), Mackerel (fig. 6), and
Carp (fig. 13), the circulus cephalicus, receiving the first and
second efferent branchial vessels, is separated from the point

of entry of the third and fourth by a length of the median

aorta, the condition is more primitive than that in which the third

and fourth vessels open at the posterior extremity of the circulus

cephalicus, as in the Bass (PI. LXIV. fig. 17). And further, the

separation of the third and fourth vessels in the Anchovy (fig. 1)

by a portion of the aorta indicates a more lowly condition than

that seen in the Herring (fig. 2), where the two vessels open close

together. There are thus two lines upon which we may regard

specialization as proceeding : firstly, by the circulus cephalicus

' If such exists. The circulus appears to be suggested iu Allis's figure

(3. pi. xxxvi.), but its existence is denied by Kamsay Wright (25. p. 495). The
arrangement in Lepidosteus is somewhat similar to that of Amia. See Hyrtl, 8.

p. 235, and Miiller, 17. pi. t. fig. 6.
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involving the second, and later the third and fourth efferent

branchial vessels ; and secondly, by the progressive suppression in

length of the median aorta, bringing about an approximation of the

dorsal or proximal ends of the last three efferent branchial vessels

on each side.

Owing to the fact that the one variety of specialization may
occur quite independently of the other, or in conjunction with

it, it becomes very difficult in some cases to compare the ultimate

degree of specialization attained, since there is no evidence to show
whether the inclusion of the efferent vessels into the circulus or

the approximation of the efferent vessels by the suppression of the

aorta is the more important. In the Salmon (fig. 7), for instance,

the second efferent vessel opens into the circulus cephalicus—an
indication of speciahzation ; but a length of aorta persists between
the circulus cephalicus and the third efferent vessel—a primitive

character. In Balistes (fig. 5) the second vessel is free from the

circulus cephalicus, and yet there is obvious specialization in the

complete suppression of the aorta in the branchial region, resulting

in the second, third, and fourth vessels opening close together,

immediately behind the circulus. Who shall say whetlier, in the

disposition of the efferent branchial vessels, the Salmon or the

File-fish is the more primitive ? Having recourse to the other

anatomical features of these two forms, one would conclude that,

the Salmon being in general structure the more primitive, the

abbreviation of the aorta is as a mode of specialization more
important than the backward extension of the circulus to include

the second efferent branchial vessels. The conclusion is further

justified by the fact that Albula (fig. 11), which is undoubtedly
allied to Megalops (fig. 4) and Ohiroceiitrus, differs from these

genera in this latter respect.

This hypothesis, however, opens up the further question as to

how far a backward extension of the circulus cephalicus is due to

the longitudinal splitting of a part of the median aorta. Has, for

instance, the condition found in Megalops smd Chiroceutrus, in which

the circulus cephalicus extends back to the second branchial vessels,

been brought about by the longitudinal division of a median vessel

such as exists in Olupea (fig. 2) and Engraulis (fig. 1) between the

first and second efferent branchial vessels? The suggestion has

much to recommend it ; more especially as the suppression of

the median aorta cannot have operated here, or the two anterior

carotids would be arising close together at the bottom of the fork

of the first efferent branchials.

Another line of specialization, independent of the two former,

can be traced in the confluence ot the third and fourth efferent

vessels. Having assumed that the separation of two consecutive

efferent branchial vessels by a portion of the median aorta is

a primitive feature, it follows that the separate entry into the

aorta of the third and fourth vessels in Engraulis (fig. 1) is an
indication of less specialization than the debouching of the two
vessels together, as in Clupea (fig. 2) ; and further, that this latter

61*
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condition is more primitive than that found in Mcjialops (fig. 4), in

which the third efferent vessel unites with the fourtii on each side

to form a short common trunk which carries the double charge

of blood to the aorta. If this line of argumentation be extended
to the cases in which the third and fourth vessels open into the

circulus cephalicus instead of into the aorta, we are led to the

conclusion that Blennius (fig. 35), having the Y-shaped system, is

more specialized than Gadus (fig. 34), where the third and fourth

vessels are disposed in the form of a V, and that this latter is more
specialized than Synr/nathtis (fig. 33), where the two vessels find

separate outlets into the circulus.

Whether much importance, however, can be attached to this

last feature is open to considerable question, for the V-shaped
system obtains in Salmo (fig. 7) and the Y-shaped one in Osmerus
(fig. 10), and a similar relation exists between the Chinese Carp
HiipophthalmichtJujs aud our native Carp Cyprinus (fig. 13), while

among the Siluroids, a presumably natural assemblage of forms,

there are gradations from Callichthys (fig. 19) and Liocassis

(fig. 18) with the V-shaped system, through Olarkis (fig. 20), and
Silurus (fig. 32), to SaccobrancJius (fig. 31), with a typical Y-shaped
arrangement.
The disposition of the efferent branchial vessels is independent

of the shape of the head, except in so far as the slope of the
vessels and the shape of the circulus is concerned. There is no
connection, that is to say, between the shape of the head and the

degree of suppression of the median aorta, or the entry of the
efferent branchial vessels into the circulus rather than into the
aorta. In long-headed forms like Amynodytes (fig. 3), Sphyrcena,

Fistidaria (fig. 30), Awjuilla (fig. 16), and Synynathus (fig. 33)
the circulus cephalicus is elongated in an antero-posterior

direction ; while in Cottus (fig. 27), Lopluus (fig. 26), and others,

with a broad, flat head, the gills are widely separated, aud the

circulus cephalicus is proportionately broad, the common trunks
formed by the fusion of the third and fourth efferent vessels

being also lengthened.

The differences in the arrangement of the efferent branchial

vessels relatively to the circulus cephalicus and the aorta are not
correlated with any differences in the position and extent of

development of the epipharyngeal dentition. At the commence-
ment of the inquiry, the suggestion occurred to my mind that the
development of a large and elaborate dental apparatus might, by
some process of natural selection, have resulted in the blood-vessels

taking up a position of safety, out of the line of direct pressure
between the epipharyngeal bones and the vertebral centra or the
base of the skull. A minute examination of the individual cases

shows, however, that the vessels do not experience any displacement
under the circumstances, but obtain sufficient protection by running
in grooves or arches in the epipharyngeal bones ; in fact, as often

as not, the epipharyngeal teeth lie immediately below certain o£

the efferent branchial blood-vessels. As an instance of two forms
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with very similar vascular arrangement, but with widely different

epipharyngeal dentition, may be mentioned the Salmon and the

Mackerel. In the Salmon there are a pair of small patches ot

teeth borne by the fourth epibrancliial bones, lying immediately
ventral to the aortic extremities of the third efferent branchial

vessels; but in the Mackerel there are a pair of great den-
tigerous pads underlying the mesial ends of the second, third,

and fourth efferent branchial \essels, as well as a considerable

part of the circulus cephalicus. In the Carp the dorsal aorta

obtains the necessary protection by actually traversing the gi-eat

horn-covered bony projection of the basioccipital, against which
the lower pharyngeal teeth bite. In the Wrasse the vascular

arracgement conforms to a very average type, being appai-eutly

quite unaffected by the large and elaborate pharyngeal mill

developed in the vicinity of the posterior half of the circulus

cephalicus. In Exoccetiis, again, the epipharyngeal pad is of

relatively enormous size, underlying the upper extremities of all

four efferent branchial vessels, the anterior ends of the aorta and
coeliaco-mesenteric artery, and the w hole of the circulus cephalicus

except the extreme anterior part ; yet there is nothing very
remarkable in the disposition of these vessels which might bs
accounted for by then- relation to the epipharyngeal apparatus.

Only in Gohius, Cottus, and ilolva, of the forms examined, are the

epipharyngeal dental pads situated entirely within the circulus

cephalicus. The evidence afforded by forms devoid of epi-

pharyngeal teeth is probably inconclusive, on account of the great

possibility of the edentulous condition having been arrived at

independently in different groups of fishes. In the Sprat and
Pipe-fish the types of vascular arrangement are widely divergent.

The Sprat closely I'esembles the Herring (fig. 2) ; the vessels of

Syngnathus are shown in figure 3^.

In order to discuss intelligibly the different forms of vascular

arrangement met with, some form of classification, however
artificial, is essential ; and after careful consideration I have
found it convenient to adopt the following scheme, based on the
relations of the efferent branchial \ essels to the circulus cephalicus

and the dorsal aorta. In consideration of the unsatisfactory

nature of the present classification of Teleostean fishes, a purely
artificial scheme, founded upon the single character which forms
the basis of the present communication, is likely to prove of more
permanent utility for purposes of subsequent reference, than one
which relies upon a classification which sooner or later may prove
to be an unnatural grouping.

The great majority of the forms studied will be seen to come
under the headings B and C, while the rarer and more extreme
modifications occupy terminal positions in the classificatory

scheme. The division of the groups B and C into the subgroups
b and c, differing only in the transverse or oblique position of the

confluent third and fourth efferent branch'a vessels, appears
arbitrary, but in practice there are very few torms which fai to
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fall definitely into the 07ie or the other subgroup. Without this

subdivisiou, such remarkably different forms as Anarrhichas

(fig. 23) and Triyla (fig, 28) would come under the same heading.

Classification or the Geneba examined.

Group A. The first efferent branchial vessel opens into the

circulus cephalicus, but the second does not.

Subgroup a. The third and fourth vessels open into the

median aorta separately.

—

Eiif/raiiUs (fig. 1).

Subgroup b. The third and fourth vessels open into the

median aorta together.— Glupea (fig. 2), Ammodytcs
(fig. 8).

Subgroup c. The third and fourth vessels on each side

unite to form a common trunk, which reaches the

aorta some distance behind the second vessel.

—

Chirocentnis, Megalops (fig. 4).

Subgroup d. The thii-d and fourth vessels on each side

unite to form a common trunk, which reaches the

median aorta immediately behind the second vessel.

—

Balistes (fig. 5).

Group B. The first and second efferent branchial vessels open
into the circulus cephalicus, and the third and fourth into

the median aorta at some distance behind the circulus.

Subgroup a. The third and fourth vessels open into the

aorta together.

—

Scomber (fig. 6), Hjipoplitlinl'tnichiliys,

Sahno (fig. 7), Coregonns.

Subgroup b. The third and fourth vessels unite before

opening into the aorta, the common stem being
transverse to the length of the body.

—

Muf/il (fig. 8),

IJipporjlossus (fig. 9), Pleuronedes, Osmerus (fig. 10),
Albula (fig. 11).

Subgroup c. The third and fourth vessels unite, the
common stem sloping backwards towards the aorta.

—

3Ialap>te7-urus (fig. 12), Scopehis, Cyprinus (fig. 13),
Cohitis (fig. 14), Esox (fig. 15), Marcusenius, Anguilla
(fig. 16).

Group C. The first and second efferent branchial vessels open into

the circulus cephalicus, and the third and fourth into the
aorta immediately behind the circulus.

Subgroup a. The third and fourth vessels open into the
aorta together.

—

Lahraoc (fig. 17), Liocassis (fig. 18),

CaUich/hifs (fig. 19), Clririas (fig. 20).

Subgroup b. The third and fourth vessels unite before
opening into the aorta, the common stem being trans-

verse to the length of the body.

—

Ferca (fig. 21),
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Mullus, Corvina, Equula, Zeus (fig. 22), Trachinu^.

Anarrhichas (fig. 23), Zoarces, Centronotus, Sphyrcena,

Lahrus (fig. 24), Hemiclwomis, Exoccetus (fig. 25).

Subgroup C. The third and fourth vessels unite, the

common stem sloping backwards towards the aorta.

—

Lophius (fig. 26), C'o«Ms(fig. 27), Trigla (fig. 28), Cydo-

pteriis (fig. 29), Gobius, Ftsiularia (fig. 30), Lepado-

gaster, Saccohranchus (fig. 31), Silurus (fig. 32).

Group D. The four efferent branchial vessels open into the

circulus cephalicus.

Subgroup a. The third and fourth vessels open separately.

—SyngnaOms (fig. 33), Motella.

Subgroup b. The third and fourth vessels open together.

—

GciHtrosteus, Garhcs (fig. 34), Molva, Hippocampus.

Subgroup c. The third and fourth vessels unite before

joining the circulus cephalicus.

—

Blennius (fig. 35),

Orthagoriscus (fig. 36), Tetrodon (fig. 37).

Special Paet.

In the case of species not figured, comparisons wnll be drawn
with those figured forms which, in the arrangement of the efferent

branchial vessels, they most nearly resemble, irrespective of the

degree of atfinity which upon other grounds may be considered to

exist between the forms.

FUETHEE EeMARKS ON GeOUP A.

In Eiigraulis (fig. 1), there is a considerable difference in the

size of the four efferent branchial vessels ; the second is the

broadest, and the first the narrowest. The dorsal aorta behind

the fourth branchial vessel is wide and very thin-walled. This is

also the case in Clujjea. Although the scheme of classification

which it has been found convenient to adopt brings Ammodytes

(fig. 3) under the same subgroup as Clupea (fig. 2), there are

several features which go to show that the association is an

unnatural one. The circulus cephalicus in the former genus is

much longer than broad, and extends back nearly to the point of

entry of the second pair of vessels into the aorta ; whereas in

Clupea the posterior part of the circulus is transverse to the axis

of the body, and forms with the first part of the aorta a T rather

than a Y. The coeliaco-mesenteric artery arises in Ammodytes

close behind the fourth efferent vessels, but much further back in

Clupea. The origin of the subclavian arteries is slightly more
posterior in Clupea than in Ammodytes. There are no differences

between Ammodytes lanceolatus and A. tohianus, nor between

Clupea harengus and C. sprattvs.

Chirocentrus closely resembles Megalops (fig. 4). In both

genera the median aortic stem found in EngrauJis and Clupea
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between the first and second eiferent branchial vessels is wanting,

owing to the backward extension of the circuhis to the point of

entry of the second branchial vessels into the aorta. The same
feature is to be observed in Balistes (fig. o), where the aortic

stem between the second vessel and the common trunk of the

third and fourth is also suppressed. The cceliaco-meseuteric artery

of Balistes arises, not from the aorta, but from the third and
fourth branchial vessels of the right side, iu)mediately after their

anastomosis.

If vce disref];ard the modification of the efferent branchial circu-

lation brought about in Gymnan-hus hj the increased functional

importance of the swim -bladder, the efferent branchial system of

this genus can be seen, from the description and figure published

by Hyrtl (11. p. 11, and pi. 4. hg. 4), to conform with the type

which characterizes subgroup A c.

Further Eemarks on G-roup B.

The efferent branchial system of Scomber (fig. 6) bears a close

resemblance to that of Salmo (fig. 7), but the cceliaco-mesenterie

artery arises from the aorta immediately behind the fourth effr'reut

branchial vessels and the subclavian arteries some distance farther

back, whereas in Salmo the positions of the cceliaco-mesenterie and
subcla\ian arteries are reversed. In the figure of Scomber given

by Stannius (23. pi. v. fig. 4) the circulus cephalicus appears

much too large, and the interval between the circulus and the

entry of the third and fourth branchial vessels into the aorta too

short.

In Salmo irutta, as also in Osmerus and Corer/onus, the dorsal

aorta is wide and thin-w ailed ; but this is not the case in Sahno
salar. The distance between the posterior angle of the circulus

and the point of entry of the third eft'erent branchial vessel is

proportionately longer in Coregoims than in Salmo scilar. and pro-

portionately shorter in Salmo tniita. A very reliable figure of the
efferent branchial system of S. tmtfa has been given bv Yogt
(1. pi. L. fig. 2). The figure by Stannius of S. salar (23. pi. v.

fig. 3) is incomplete, but is correct so far as it goes. In Hypo-
fhthalmiclithys both the cceliaco-mesenterie and the subclavian

arteries arise some distance behind the fourth efferent vessel. The
circulus in this genus is broader than long.

In Hippoqlosxus (fig. 9), Pleuronectes, Miigil (fig. 8), Esox
(fig. 15), and Marcvsenms the distance between the posterior

angle of the circulus cephalicus and the point of entry of the
common trunk of the third and fourth branchial vessels is so short
that these forms approach somewhat closely those included in

subgroups Ch and Cc. In Pleuronectes the circulus cephalicus is

longer than broid, whereas in Hippoj/lossus it is broader than long;
the anterior carotids are closer together, and the transverse com-
missure between them is shorter than in Jlippoglossvs. The
common trunk formed by the union of the third and fourth
branchial vessels of the right side is much shorter than that
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on the left, and the origin of the cceliaco-meseuteric artery is

nearer the middle line than in Eippoglossus. In Mugil (fig. 8)

the circulus cephalicus is considerably longer than broad, and

the coeliaco-mesenteric artery arises from the median aorta behind

the entry of the third and fourth branchial vessels, and not as in the

two preceding genera. In Osmerus (fig. 10) and Alhula (fig. 11 ),

also, the coeliaco-mesenteric artery arises from the median aorta,

but the subclavian arteries take their origin immediately behind

the point of entry of the common trunk of the third and fourth

branchial vessels into the aorta, and not behind the coeliaco-mesen-

teric artery as in Mugil.

In Scopelus the circulus cephalicus is small and nearly circular

in shape, and the portion of median aorta intervening between its

posterior angle and the mesial ends of the common trunks of the

last two branchial vessels is unusually long. In Malapternrus

(fig. 12) and Esox (fig. 15) the coeliaco-mesenteric artery arises

from the aorta immediately ventral to the mesial ends of the

common trunks of the third and fourth vessels; in Cyxmnus
(fig. 13), Cobitis (fig. 14), and Marcusenius it arises more posteriorly,

and in Anguilla (fig. 16) considerably farther back. Except in this

latter respect, the arrangement of the vessels in Marcusenius very

closely resembles that of Esox.

Judging by the excellent figure of Tinea published by HyrtI

(7. pi. iv.), this genus exactly resembles Ctjpriuus in the dispo-

sition of the vessels of the efferent branchial system. The efferent

vessels of Cyprinus were figured by Duverney (6. pi. ix. figs. 17

& 18) nearly 140 years ago ; and although the figures are in-

complete, the essential features are correctly represented. In Cypri-

nus, and according to Hyrtl in Tinea also, there are two pairs

of subclaAnan arteries. The anterior pair, arising in front of the

common trunks of the last two branchial vessels, supply the upper

part of the pectoral arch, the posterior pair the lower part of the

arch and the pectoral fins. A somewhat similar arrangement obtains

in Esox. The mode of origin of the anterior pair has been re-

marked by Midler, and quoted by Stannius (22. p. 103, footnote 3)

and Owen (18. p. 270, and 19. p. 489), and these vessels are shown,

although not named, in Maurer's figure (13. pi. xi. fig. 1).

The circulus is large in Malapterurus and AnguiUa ; and in the

latter genus a median vessel, occupying the position of the anterior

continuation of the primitive median aorta described in Selachian

fishes by Ayers (4), may be traced forward from the posterior

angle of the circulus. It soon forks, and is ultimately lost in the

mucous membrane of the roof of the pharynx. In Anguilla, also,

the origin of the posterior carotid artery is much farther removed

from the entry of the first branchial vessel into the circulus than

is usual. Meckel has stated (14. p. 193) that in the marine Eel,

Murcenophis helena (Murcena helena), the anterior lateral trunk

formed by the union of the first and second branchial vessels is

three times as long as the posterior one formed by the union of

the third and fourth.
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The efferent branchial vessels of Chanos have been described

and figured by Hyrtl (12. pi. i. fig. 1). The first and second

vessels open into the circuliis cephalicus, the third some distance

farther back into the median aorta, while the vessels from the

fourth gills, after uniting with those from the epibranchial organs,

unite with one another and open into the aorta at a point as far

behind the opening of the third branchial vessel as the latter is

behind the circulus cephalicus. The genus thus falls into group B,

but, owing to the exceptional disposition of the fourth pair

of vessels, it cannot be included in any of the three subgroups

recognized.

Further Eemarks on Group C.

The circulus cephalicus is narrow in front in Labrax (fig. 17),

but it is broad in the Siluroids Liocassis (fig. 18), Callichthys

(fig. 19), and Clarias (fig. 20). In Lahra.v the cceliaco-mesenteric

artery arises from the aorta immediately behind the fourth

efferent branchial. It has the same relations in Clarias, but is

somewhat more posterior in Callichthys, and considerably so in

Liocassis. The subclavian arteries arise behind the coeliaco-mesen-

teric artery in Lahra.v, Clarias, and Callichthys, but close behind

the fourth branchial vessel in Liocassis. Although Clarias is

introduced into the subgroup C a, it really occupies an intermediate

position between C a and C b, since there is a very short common
trunk on each side between the last two branchial vessels and the

aorta. The genus Heterotis I have not been able to examine, but

it is tolerably certain, from the description given by Hyrtl (9. p. 87),

that it should be included in the subgroup Ca.

In Mullus and Corvina the disposition of the coeliaco-mesenteric

and subclavian arteries is as in Perca (fig. 21), but the circulus

cephalicus is broader in front. The circulus has the form of a

regular heptagon in IJullus, while in Corvina it is pear-shaped,

the broad end being anterior. In Equida it is oval in shape and
longer than broad ; but otherwise the relations of the parts are as

in Perca. With regard to Perca itself, Hatchett Jackson, in his

edition of Eolleston's 'Forms of Animal Life '(21. p. 88), states

that the " coeliaco-mesenteric artery * * * springs from the right

epibranchial artery before it fuses with its fellow." This does not

accord with my own observations. Hyrtl in his figure of Lucio-

perca (7. pi. i. fig. 1) shows the common trunks of the third and

fourth branchial vessels entering the aorta at some distance from

the posterior angle of the circulus. The transverse commissure,

also, between the anterior carotids (" die vorderen oder kleinen

Kopfarterien ") is situated farther forward than in Perca.

In Zetis (fig. 22) the circulus is broader, and the coeliaco-mesen-

teric artery arises, not from the aorta, but from the common
trunk of the last two branchial vessels of the right side. Zoarces

resembles Anarrhichas (fig. 23) in the oval shape of the circulus

and in the narrow anterior prolongation of the latter, but the
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common trunk formed bj the union of the third and fourth

branchial vessels is shorter. In Centronotus and Trachinus the

anterior prolongation of the circulus is wanting, but otherwise

the vessels of the pharyngeal roof are disposed as in Anar-
rhichas. The circulus of Sphyrcena is twice as long as broad,

and the posterior angle is very acute ; the subclavian arteries arise

farther forward than in AnarrJiiehas, and have more the relations

of those of Lahriis (fig. 24).

Hemichromis differs from Lahrus in having a much broader
circulus cephaHcus, and in the more posterior origin of the sub-

clavian arteries. The circulus of Exoccetus (fig. 25) is oval and
longer than broad ; the coeliaco-mesenteric artery arises from the

circulus cephalicus immediately to the right of the aorta.

Owing to the absence of the fourth gill and its efferent vessel

in Lophius (fig. 26), the right of this foi-m to rank under subgroup
Cc rather than Ca is somewhat conjectural. The matter is,

however, of no great importance. The circulus is very wide, and
the coeliaco-mesenteric artery, which is considerably thicker than
the aorta, branches soon after its origin. Concerning Lophius
Meckel has written (14. p. 192): '' Lophius piscatorius hat, statt der
gewohnlichen drei bis vier, nur zwei sehr lange Kiemenblutadern.
Von der vordersten Kieme entsteht ein einfacher Stamm, der

zweite wird durch die Vereinigung der zweiteu und dritten Kie-
menblutader gebildet, die ungefahr eben so lang als der gemein-
schaftliche Stamm getrennt verlaufen." My own observations are

thus not in accord with those of Meckel. Most ichthyologists

admit, w^ifch Miiller (17. p. 47), that the three gills present in

Lophius are the anterior three of the four gills more normally
present ; and the coupling of the first and second efferent branchial

vessels, the third remaining solitary, is by analogy with allied

forms a far more intelligible arrangement than that described in

the above-quoted passage from Meckel's text-book.

In Coitus (fig. 27), although the circulus is so wide in front,

the anterior carotids lie very close together, and the transverse

commissure, which takes a curious bend forward, is therefore short.

The coeliaco-mesenteric artery of I'ngla (fig. 28) is a double
vessel arising from the common trunk of the last two branchial

vessels of the right side. There are no differences between the

efferent branchial systems of Trigla cuculus and T. gumardus.
The anterior part of the circulus cephalicus of Cyclopterus (fig. 29)
is very curiously shaped, and the transverse vessel may pos-
sibly be wanting. I have been unable to find it in the three

specimens dissected. In the figure of Cyclopterus given by
Stannius (23. pi. v. fig. 1) the subclavian arteries are drawn too

wide ; and they are incorrectly described on page 156 as branchial

veins. Lepadogaster does not differ materially from Cyclopterus,

except that the anterior part of the circulus cephalicus conforms
more to the normal type. Gohius differs from Cottus (fig. 27) in

the wider separation of the anterior carotids, the greater breadth
of the circulus cephalicus, the more posterior entry of the second
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branchial vessels into the circulus, and the more posterior origin

of the subclavian arteries.

In Fisiularia (fig. 30) the slope of the common trunks of the

third and fourth efferent branchial vessels is so slight that the genus

might with equal propriety be classed under subgroup C 6, and the

fact that these common trunks do not enter exactly at the pos-

terior angle of the circulus cephalicus makes it difficult to uphold

its claim to come into group C at all. The circulus is long and
abruptly terminated in front. The aorta, after giving origin to the

coeliaco-mesenteric artery, is unsymmetrical, and ruusto the left side

of the vertebra] centra. In Sihirus (fig. 32) the posterior angle

of the circulus cephalicus is uot exactly coincident with the mesial

ends of the common trunks of the efferent branchial vessels 3 and

4, as it is in Saccobranchus (fig. 31) ; and thus the form re.ally

occupies an intermediate position between the subgroups Cc and
Be, in which latter subgroup the Siluroid genus Mulapteruriis

(fig. 12) has already been placed. M'ith regard to Saccobranchus,

it has already been pointed out by Hyrtl (10. p. 306) that the first

branchial vessel unites with the second (which is another way of

stating that they both open into the circulus), the thii-d with the

fourth, and that the efferent vessels of the lung-sac open into the

fourth branchial vessel.

FUETHEE EeMAEKS ON GrOUP D.

In Synr/nathus (fig. 33) the dorsal aorta is not median but runs
slightly to the left side of the vertebral centra. The coeliaco-

mesenteric artery arises at the posterior angle of the circulus

cephalicus. From the same place arises a single vessel forking

posteriorly into the two subclavian arteries. Hippocampus closely

resembles Syngnathus, but since the openings of the third and
fourth efferent vessels are closer together, the genus comes under
the second subgroup, D b. The circulus ceplialicus, also, is less

elongated than in Syngnathus. In both genera, however, the front

of the circulus is broad and its posterior angle very acute. The
dorsal aorta of Hippocampus is median, and the subclavian arteries

arise from its sides directly, and not through the intervention of a

common root. In Gastrosteus the circulus cephalicus is not more
than twice as long as broad. The subclavian arteries arise a short

distance behind its posterior angle, and the coeliaco-mesenteric a

considerable distance behind.

j\Jolva differs from Gadus (fig. 34) mainly in the fact that the
subclavian arteries arise from the circulus cephalicus farther from
the median line, and consequently more remote from the dorsal

aorta. The coeliaco-mesenteric forks close to its origin in both
genera, as it also does in Motella. MoteJla very closely resembles
Molva, and it is only the slight separation of the mesial extremities

of the last two branchial vessels which causes the genera to be
placed in separate subgroups. Gadus caUarias (G. morrhua),
figured by Miiller (16. pi. iii. fig. 13) and by ytannius (23. pi. v.

fiig. 2), does not appear to differ materially from Gadus agJeJinus,
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except that the subclavian arteries arise farther from the median
line, just as they do in Molva. In Lota, as described and figured
by Hyrtl (7. pi. i. fig. 2), there is a tendency for the last' two
efferent branchial vessels to unite before opening into the circulus.
The fact that the cceliaco-mesenteric artery arises from the circulus
is shown in Hyrtl's figure, and is quoted by Stannius (23. p. 103,
footnote 3) and by Owen (19. p. 490).

In Blennius (fig. 35) the circulus cephalicus is narrow in front,
the ccehaco-mesenteric artery arises from the aorta immediately
behind thecircukis, and the subclavian arteries are just behind this.

In Orthagoriscus (fig. 36) the aorta is unsym metrical, running to
the right side of the vertebrsB ; the cceliaco-mesenteric arterv is

formed by the union of a pair of vessels arising from the common
trunks formed on each side by the confliiecce of the third and
fourth efferent branchial vessels. The mesial ends of all the
efferent vessels are closely approximated. The gills in Orthagoriscus
are remarkably prolonged in a backward direction. The efferent
branchial vessel of each emerges from near the middle of the full
extent of the gill, and not, as is more usual, from the upper end.
It is formed by the union of one vessel coming from the lower part
or gill proper, with another from the dorso-posterior prolongation,
in a manner already made clear by Alessandrini (2) and Milne-
Edwards (15. p. 335, footnote 2). Judging from Alessandrini's
description, the peculiar mode of formation of the cceliaco-mesen-
teric artery in 0. truncatus does not occur in the species examined
by him {0. mola).

In Tetrodon (fig. 37) there are only three gills on each side, and
three efferent branchial vessels, the fourth of the normal series
being absent. The reason for putting the genus in the subgroup
D c, characterized by the union of the third and fourth efferent
vessels into a common trunk, is to be found in the relation of the
coeliaco-mesentei'ic artery to the third efferent vessel of the rio-ht

side. The association is such that, were the fourth vessel present,
it could not reach the circulus between the third vessel and the
cceliaco-mesenteric. Both the right and left subclavian arteries
arise from the right side of the circulus, and the latter is nearly
circular in shape.

CoNCLUSIOIfS.

^

It will be seen from the foregomg observations that very con-
siderable diversity in the arrangement of the efferent branchial
blood-vessels is to be met with in the Teleostean fishes. The type
of vascular arrangement is constant for different species of the same
genus, and does not vary to any considerable extent in different
genera of the same family. If, as in the Siluroid fishes, some
widely divergent types are included in the same family, there are
to be found intermediate types which act as counectino--links
between these extremes.

*

With regard, however, to families which, in the at present ac-
cepted taxonomy of the grouj), are brought into close relationship,
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the characters of the efferent branchial system fail to afford any
convincing evidence as to the correctness or the rexerse of such
association. Thus, while the Gadoids have one sharply marked type

of arterial arrangement, the Clupeoids another, and the Salmonoids

a third, in the disposition of the efferent vessels the Lophobranchii

resemble the first, the Ophidiidae the second, and the Scombridae the

last,—a most unnatural coupling of the famihes. It does not

appear, therefore, that the facts revealed by the present inquiry can

be applied with auy probability of success to the interpretation of

the affinities of the family and larger groups of Teleostei.
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19. OwBN", E.—Anatomy of Vertebrates, i. London, 1866,

20. Parker, T. J.—Zoot:omy. London, 1884.

21. EoLLESTON, G.—Forms of Animal Life : 2nd Edn. by W.
Hatehett Jackson, Oxford, 1888,

22. SiATifNixjs, H.—Lehrb. der vergl. Anat., ii., Wirbelth. Berlin,

1846.

23. Stankius, H.—Das periph. Nervensystem der Fische. Eostock,

1849.

24. Staistnius, E.—-Handbuch der Anat. der Wirbelthiere, i.,

Fische. Berlin, 1854.

25. Wright, E. E.—•" On the Hyomandibular Clefts and Pseudo-
brauchs of Lepidosteus and Amia," Journ. Anat. and Phys,
xix., London, 1885, pp. 476-499, one plate.

EXPLANATION OF THE PLATES.

Efiferent Branchial Blood-vessels of the first, second, third, and fourth Gills

of Teleostean Fishes, as seen after stripping ofi' the mucoua membrane from the

roof of the pharynx.

The dorsal aorta, the cceliaco-mesenteric artery, and tlie subclavian artery

are respectively indicated in all the figures by the letters, a, c, and s.

Plate LXIII.

Fig. 1. Evgrmdis encrasicholus, p. 947.

2. Clupea harengus, p. 947.

3. Ammodytes lanceolatus, p. 947.

4. 'Megalops oyprinuides, p. 947.

5. Batistes aculeatus, p. 948.

6. Scomber scornI)rus, p. 948.

7. Salmo salar, p. 948.

8. Mtigil capita, p. 948.

9. Hippoglossus vulgaris, p. 948.

10. Osmerus eperlanus, p. 949.

11. Albula conorliyiwhus, p. 949.

12. Makipterurus electricus, p. 949.

13. Gyprinus carpio, p. 949.

Plate LXIV.

Fig. 14. Cohitis tenia, p. 949.

15. Esox luciws, p. 949.

16. Anguilla vulgaris, p. 949.

17. Labrax lupus, p. 950.

18. Liocassis longirostris, p. 950.

19. Callichthys littoralis, p. 950.

20. Clarias magur, p. 95U.
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Fig. 21. Perca fluviatilis, p. 950.

22. Zeusfaher, p. 950.

23. Anarrhichas lupus, p. 950.

24. Labrus oncwulatus, p. 951.

25. Exoccetus brachysoma, p. 951.

Plate LXV.

Fig. 26. LopMus piscatorius, p. 951.

27. Coitus Scorpio, p. 951.

28. Trigla cuculus, p. 951.

29. Cyclopteriis lumpus, p. 951.

30. Fistularla tabaccaria, p. 952.

31. Saccobraiwhus fossilis, p. 952.

32. Silurtis glanis, p. 952.

33. Syngnafhm crciis, p. 952.

34. Gadus (egJfienus, p. 952.

35. Blennius pholis, p. 953.

36. Orthagarisms truncatui, p. 953.

37. Tetrodon palembangensis, p. 953.

4. On the Reptiles, Batrachians, and Fishes collected by the

late Mr. John Whitehead in the Interior o£ Hainan.

By G. A. BouLENGERj F.R.S.

[Eeceived October 31, 1899.]

(Plates LXYI.-LXIX.)

During his short stay in Hainan, where he died on June 2 of
the present year, Mr. .John Whitehead had succeeded in collecting

a small number of cold-blooded vertebrates in the Five-finger-

Mountains, in the interior of the island. The fact that so many of
the few species represented in the collection are new, tends to
show how rich a harvest these unexplored mountains would have
yielded but for the fatal chmate which has deprived the zoological

world of one of its most enthusiastic and successful members.

EEPTILES.

1. Draco whiteheadi, sp. n. (Plate LXVI. fig. 1.)

Head small ; snout considerably longer than the diameter of the
orbit ; nostril lateral, directed outwards ; tympanum scaly. Upper
head-scales unequal, strongly keeled ; 8 or 9 upper labials. Male's
gular appendage very large, once and a half as long as the head.
A rudimentary nuchal crest. Dorsal scales a little larger than
ventrals, irregular, obtusely keeled ; on each side of the back a
series of enlarged, keeled dorsal scales. The fore limb stretched
forward reaches the tip of the snout, the hind limb between the
elbow and the axilla. Eeddish brown above, with dark transverse
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bars and small black spots ; wing-membraaes brick-red above,

with small round black spots, colourless and unspotted beneath
;

gular appendage blue at the end, blackish in front, and red

behind at the base.

Total length 232 millim. Fore limb . . 34 millim.

Head 17 „ Hind limb.. 43 „

Width of head.. 11 „ Tail 146 „

Body 69 „

Verj closely allied to D. maculatus Gray, but snout longer and

coloration different.

A single male specimen.

2. ACANTHOSATTRA HAINANENSl s, sp. n. (Plate LXVI. fig. 2.)

Snout as long as the diameter of the orbit ; canthus rostralis

and supraciliary edge angular ; tympanum smaller than the eye-

opening ; upper head-scales keeled, larger on the supraorbital

region and in the middle of the forehead ; a spine, measuring one
third the diameter of the orbit, terminates the supraciliary edge

;

11 or 12 upper and as many lower labials; gular scales strongly

keeled, smaller than the ventrals. An oblique fold on each side of

the neck, in front of the shoulder ; a spine, measuring two fifths

the diameter of the orbit, on each side of the nape above the

tympanum. Nuchal crest not continuous with the dorsal, com-
posed of rather slender compressed spines, the longest of which
measure nearly half the diameter of the orbit. Dorsal crest low,

composed of triangular compressed scales pointing backwards,

subequal in size throughout the back. Dorsal scales very small,

intermixed with irregularly scattered, enlarged, rhomboidal, more
or less strongly keeled ones ; ventral scales about as large as the

enlarged dorsals, strongly keeled. Fore limb and tibia above with

subequal keeled scales, femur with unequal ones ; fourth finger

a little longer than third ; the adpressed hind limb reaches the eye.

Tail feebly compressed, covered with uniform strongly keeled scales,

which are larger on the lower surface. Olive-brown above, with
rather indistinct wavy darker cross-bars ; a dark, light-edged rhom-
boidal marking between the shoulders, produced forwards along the

base of the nuchal crest ; antehumeral fold blackish ; limbs and
tail with light transverse bars.

Total length ...

.

250 millim, Fore limb . . 52 millim.

Head 25 ., Hind limb . . 79 „

Width of head.. 17 „ Tail 145 „

Body 70 „

Most nearly allied to A. crucifera Blgr.

A single female specimen.

3. Calotbs vebsicolob, Daud.

4. TfiOPIDONOTUS CHEYSARGUS Schleg.

Proc. Zooi. Soc—1899, No. LXII. 62
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BATEACHIANS.

1. Eana guaminea, sp. n. (Plate LXVII. fig. 1.)

A'^oinerine teeth in two short ohlique series between the cboanse,

iieiirer to each other than to the latter. Head depressed, as lonf^

as br^ad ; snout rounded, scarcely projecting, as long as the dia-

meter of the orbit ; canthus rostralis well-marked ; loreal region

concave ; nostril nearer the end of the snout than the eye ; inter-

orbital space as broad as the upper eyelid ; tympanum very distinct,

three fourths the diameter of the eye. Fingers and toes rather

slender, with small but well-developed disks ; first finger not

extending beyond second ; toes nearly entirely webbed ; a single,

feebly prominent, oval, inner metatarsal tubercle. The tibio-tarsal

articulation reaches beyond the tip of the snout : tibia as long

as the distance from end of snout to sacrum. Skin smooth; a

moderately broad, feebly prominent glandular lateral fold ; another

fold from below the eye to the shoulder, followed by a strong

glandule. Bright green above, brownish on the sides of the head

and body, below the canthus rostralis and the dorso-lateral fold,

and on the limbs ; upper lip white ; limbs with regular dark cross-

bars ; hinder side of thighs marbled dark brown and yellow

;

lower parts white. Male with two external vocal sacs, in front of

the arms ; no humeral gland.

From snout to vent 48 millim.

Allied to R. erythrcPM Schleg. Distinguished by the shorter

snout, the longer hind limbs, the external vocal sacs, and the

coloration. Also allied to R. jerboa Gthr. and R. luhiteheadi Blgr.,

in which the digital disks are larger and the hind limb longer

still.

Two male specimens.

2. Eana andeesonx Blgr.

This species, first discovered in the Hotha Valley, Yunnan,
by Dr. J. Anderson, has since been found in the Kakhyen Hills,

Upper Burma, by Siguor L. Fea, and at Kuatun, N.W. Fokien, by
Mr. J. D. La Touche.

3. Statjeois hainanensis, sp. n. (Plate LXVII. fig. 2.)

Head as long as broad or slightly broader than long ; snout
short, truncate, projecting ; canthus rostralis strong : loreal region
nearly vertical, concave ; nostril midway between the eye and
the end of the snout ; interorbital space as broad as the
upper eyelid ; tympanum distinct, one third or two fifths tl\e

diameter of the eye. Fingers slender, first longer than second,
with A'ery large disks ; toes webbed to the disks, which are a little

smaller than those of tlie fingers ; subarticular tubercles feebly
prominent; a very indistinct inner metatarsal tubercle. The tibio^'

tarsal articulation reaches the tip of the suout or a little beyond.
Hkin smooth above in the adult, warty in the young; lo^er part
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smooth. Olive above, spotted with black, or blackish with pale

olive markings ; limbs with dark cross-bars ; hinder side of thighs

with a black reticulation.

From snout to vent 58 millim.

Larva with a large pectoral adhesive disk (see P. Z. S. 1893,

p. 526). Beak formed of two pieces, an upper and a lower, feebly

denticulate, not ribbed ; lower lip not friuged ; the hornj- teeth

form 3 uninterrupted and 2 paired series on the upper lip, 2 un-
interrupted and 1 narrowly interrupted series on the lower lip,

3
2 2

an arrangement that may be expressed by the formula
j

-..

2

Closely allied to Staurois nataior Gthr. Distinguished by the

shorter head. The tadpole, on the other hand, stands neai-est to

that of Rana latopalmata Blgr.

Three specimens : a female, a young, and au advanced tadpole.

4. Ehacophoeus LExrcoMXSTAX Gravh.

5. Ehacophoeus oxtcephalus, sp. n. (Plate LXVII. fig. 3.)

Vomerine teeth in two oblique series between the choanse, the

inner front edge of which they nearly touch. Head as long as

broad ; snout pointed, as long as or a little longer than the dia-

meter of the orbit ; canthus rostralis distinct; loreal region concave;

nostril a little nearer the tip of the snout than the eye ; inter-

orbital space a little narrower than the upper eyelid ; tympanum
distinct, half the diameter of the eye. Eingers with a distinct

rudiment of web ; toes entirely webbed ; disks of fingers nearly as

large as the tympanum, of toes a little smaller ; a very small inner

metatarsal tubercle. The tibio-tarsal articulation reaches beyond

the tip of the snout. Skin smooth or with small warts above

;

belly granular. Greyish or brown above, spotted or marbled with

darker; a dark transverse band or triangular marking, base forwards,

between the eyes ; limbs with dark cross-bars
;
groin and back of

thighs marbled black and yellow ; lower parts white. Male with

an internal vocal sac.

Prom snout to vent 57 millim.

Four specimens.

6. BuFO jUelanostictus Schn.

PISHES.

Coreopbeca.

Coreoperca, Herzenstein, Ann. Mus. Zool. St. Petersb. 1896,

p. 11.

Body compressed ; scales small, cycloid, concentrically striated.

Lateral line complete ; tubes straight, occupying the greater length

of the scale. Mouth large, protractile ; maxillary exposed, with
62*
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supplemental bone ; villifortn teeth in jaws and on vomer and
palatines ; no canines ; tongue smooth ; head partly naked

;

praeopercle serrated, with a few antrorse spines on the lower

border ; opercle with two spines. Gill-membranes separate ; seven

branchiostegals
;
pseudobranchiae present. Dorsal tins conOuent,

XIV-XY 1 1-14, the spinous portion much longer than the soft

;

anal short, III 7-11; caudal rounded. Pectoral symmetrical,

rounded, rays 16. Yentrals below the pectorals, close together,

with a strong spine and tive branched rays, the last of which is

connected with the belly by a membrane.
The type species of this genus of Serranidtz, allied to Siniperca,

is from the interior of Xorth Corea\ It is highly interesting to

add a second species from the interior of Hainan.

1. CoEEOPERCA WHiTEHEADi, sp. n. (Plate LXVIII.)

Depth of body equal to length of head, 3 times in total length.

Snout I3 diameter of eye, which equals interorbital width, | length

of head ; lower jaw projecting beyond the snout ; maxillary ex-

tending a little beyond vertical of posterior border of eye, the

width of its distal extremity a little less than diameter of eye
;

praeorbital entire ; cheeks and opercles scaly, rest of head naked ;

praeopercle finely serrated, without enlarged spines at the angle ;

opercular spines strong. Dorsal XY 14, originating above base of

pectoral ; spinous portion t\^-ice as long as the soft ; spines strong,

short, increasing in length to the sixth, which equals | length of

head ; longest soft rays nearly k length of head. Pectoral | length

of head. Anal III 11 ; second spine longest, a little shorter than

longest dorsal spines. Caudal rounded, subtruncate. Sq. 80 y;

1.1.63. Brown, with dark marblings and whitish dots; a dark
streak from below the eye to the angle of the praeopercle and
another from the eye to a large, black, white-edged oceliar spot

' Having had tbe pririlege of esaruining the type specimens of Coreoperca
herzi, Herzenst. 1. c, preserved in the St. Petersburg Museum, I add a descrip-

tion of them for eompai-ison with C. whiteheadi

:

—
Greatest depth at origin of dorsal fin, 3 to 3J times in total length, length of

head 2f to 3 times. Snout as long as diameter of eye. A length of head, and
twice width of interorbital region ; lower jaw not projecting ; maxillary ex-

tending to below posterior thircl of eye, the width of its distal extremity about
lialf diameter of eye

;
praeorbital entire ; cheeks and opercles scaly, rest of head

naked
;
praeopercle with two strong bifid spines at the angle and two or three

antror>e sjiines on the lower border ; opercular spines strong. Dorsal XIV 11-
12 ; originating above base of pectoral, spinous portion twice as long as the soft

;

spines strong, increasing in length to the fifth, wliich equals | length of head,
but is considerably shorter than the longest soft rays. Pectoral | length of
head. Anal III 7, spines very strong, tbird a little longer than first, second
longest and a little longer than longest dorsal .spine. Caudal rounded.

Sq. 76-82 ^^' ; 1. 1. 51-50. Brown ; a dark streak from below the eye to

the angle of the pr.Topercle ; a black spot, edged with white anteriorly,
between the opercular spines; body with .some dark brown spots intermixed
with whitish dots

; a regular series of dark spots along the base of the dorsal.
Total length 85 millim.

Pung Tung, Corea.
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between the opercular spines ; some light dots on the soft dorsal
and anal and on the membrane between the ventral rays.

Total length 155 milUm.
A single specimen.

2. DiscoGKATHus iMBEEBis Vincig.

A species described from the Karen Hills, Burma.

3. GxMNOSTOMUS LEPruEus, sp. n. (Plate LXIX. fig. 1.)

Depth of body 4 times in total length, length of head 5 times.
Head 1| as long as broad ; snout broad, rounded ; width of mouth
nearly half length of head ; lower jaw with a sharp, horny edge

;

diameter of eye equal to length of snout, 3| times in length of head'
14 in interorbital width. Dorsal III 8, midway between end of
snout and base of caudal ; first branched ray longest, a little shorter
than the head, last ray longer than those preceding it, f length of
head. Pectoral as long as head. Yentrals below middle of dorsal.

Anal III 6, as deep as dorsal. Caudal deeply bifurcate, 1 ^ length

of head. Caudal peduncle thrice as long as deep. Sq. 49 -! ; 4
scales between the lateral line and the ventral. Olive above, silvery
beneath ; an ill-defined dark lateral streak.

Total lengtli 165 millim.

A single specimen.

4. Barilius hain-ajo:nsis, sp. n. (Plate LXIX. fig. 2.)

Depth of body equal to length of head, 4| times in total length.

Head twice as long as broad ,: snout pointed, not projecting beyond
the mouth, as long as diameter of eye, which is 3i times in length
of head and equals interorbital width ; mouth extending hardly to

below anterior border of eye; suborbitals entirely covering the
cheek. Dorsal II 7, originating just behind ventral and situated

at equal distance from the eye and the root of the caudal ; first

branched ray | length of head. Pectoral a little shorter than
head, not reaching ventral. Anal II 14. Caudal deeply
bifurcate, as long as head. Caudal peduncle nearly thrice as long

as deep. Sq. 46 g. Silvery, darker on the back; scales above the

lateral line black at the base.

Total length 130 millim.

A single specimen.

5. Opsaeiichthys platypus Schleg.

A species known from Japan and Formosa.

EXPLANATION OF THE PLATES.

Plate LXVI.

Fig. 1. Draco uhiteheadi, p. 956, with side-view of head.
2. Acanthosaura hainanends, p. 957.
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Plate LXVII.

Fig. 1. Rana qraminea, p. 958.

1 a. ,, „ Side view of head.

2. Staurois hainanensis, p. 958.

2 a. „ „ larva, lower view of body.

3. Ehicophorus oxycephalus, p. 959.

Plate LXVIII.

Coreojperca whiteheadi, p. 960.

Plate LXIX.

Fig. 1. Gymnostomws lepturus, p. 961, | nat. size.

2. JBarilius hainanensis, p. 961.

5. On a Collection of Butterflies made by Mr. Richard

Crawsliay in British East Africa. By Arthur G.

Butler, Ph.D., F.L.S., F.Z.S., &c., Senior Assistant-

Keeper, Zoological Department, British Museum.

[Eeceived September 20, 1899.]

(Plate LXX.)

During the past summer I received from Mr. Crawshay a box

of Lepidoptera and a letter dated February 8th, 1899, addressed

from Neugia, as follows :

—

" A few lines to let you know that I have lately returned from

a jouruey into Maraiiga, the S. and S.W. slopes of Mt. Kenya;
and that I was able to take some Butterflies, which, I think, will

please you.
" From this—I mean the mention of mighty Kenya and its

18,600 feet—you must not infer that these insects have been

collected at any great altitude. Maraiiga is not so high as other

parts of Kikuyu to the westward,—for instance the neighbourhood

of Fort Smith, which is 6400 feet. As a matter of fact it does

not average, I suppose, more than 5600 feet ; rising to the N. and
N.E. gradually into the mighty belt of forest surrounding the

mountain for many thousands of feet, and falling away to the

"W. and S.W. of the Tana Eiver, which, where we crossed it, is

3850-3900 feet.

" In all the thousands of miles I have travelled in Africa, I have

never seen a more lovely and more possible country than Maraiiga

;

nor more splendid specimens of its peoples than are the Wakikuyu

—

though they are at present suspicious of and hostile to everyone

from the outer world. The Wakamba are the most veritable

worms in comparison with them.
" However, you want to know something more of the surprises

which I liope are iu store for you in the shape of the Butterflies.

"The most promisiug of these are Skippers and Blues—one a

very large and powerful Blue with almost black wings on the

inside, which show a Purple-Emperor-like glow, though with a
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tinge of port-wine colour about it '. This Blue (of which I think

I took a pair) and another very active and cunning insect—as

you will see from the note appended on the paper envelope—were

taken on a stinking crocodile's head, than which nothing smells

more foully ; otherNA-ise—I mean without this—I should probably

never have seen the former, nor taken either of them.

"A hippopotamus skull far gone in putrefaction also proved

attractive, and did me several good turns in enabling me to get on

equal terms with other insects : on this I took the only Charaxes

I saw, I think, on the whole journey, though one I know well.

Of Moths I also took a nice lot."

On his return Mr. Cra\\shay had a narrow escape from a

wounded bull Ehinoceros, but hy a fortunate shot whilst lying

in the grass he managed to hit it in the heart, and so escaped

with his life.

The collection of Moths will be worked out by Sir George

Hampson. The Butterflies are represented by 127 specimens

referable to 69 species, of which 3 are new to science ; the most

interesting to me is a new species of Chloroselas allied to 0. tama-

niha of Walker from Suakin, but apparently distinct, and clearly

proving that Prof. Aurivillius was in error in referring the Somali

insect G. esmeralda to that species. G. tamaniha is considerably

larger than G. esmeralda, has the posterior half of the primaries,

including the base, blue ; and the anal orange spot of the secondaries

is well-dehned as in the present species.

NXMPHALID.?;.

1. MONOTRICHTIS SAFITZA Hewits.

Muthambi Eiver, Ndya, 7th January, 1899.

" They swarm on the banks of the stream " (i?. C).

2. jS'EOCffiNYRA DUPLEX Butl.

Slopes of Nthatha Hill, Kitwi, 4700 feet, 31st December, 1898.

3. NEOCffiNYEA GREGORII Butl.

Muthambi Eiver, Ndya, 7th January, 1899.

One much worn example.

4. Charaxes taranes Cram.

c? , Muthambi Eiver, Ndya, 13th January, 1899.

"Taken on the crocodile's head (hippopotamus' skull?); the

onlv one of this species which I have seen during my week here
''

{R.'G.).

5. Precis cloantha Cram.

S, Plains N. of the Tana Eiver, Kikuj-^u, 4500 feet, 5th

January ; 5 , Muthambi Eiver, Ndya, 12th January, 1899.

1 This proves to be a well-known species of Crenis, which occurs also in

South Africa.—A. G. B.
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The female, though in excellent condition, was caught by
Bvalamkombi, one of Mr. Cravvshay's native servants.

6. Pbecis elgita Hewits.

c? , $ , Muthambi Eiver, Ndya, 7th January, 1899.

7. Pbecis natalica Feld.

2 , Muthambi Eiver, Ndya, 13th January, 1899.
" Fairly plentiful : but this is, I think, the only perfect specimen

I have seen" (R. C).

8. Hypolimnas misippus, var. inaeia Cram.

2 , Muthambi Eiver, 4500 feet, Ndya, 11th January, 1899.

9. Chenis boisduyalii Wllgr.

c? d , Muthambi Eiver, 4500 feet, Ndya, 12th January, 1899.

" An insect which I should probably never have seen, and

certainly not taken, had it not been for the putrefying crocodile's

head, on which it descended as it were from the clouds. It is

worthy of note that this insect shows a lovely tinge of purple or

blue on the inside of the wings if these are viewed at an angb
in a good hght." (R. 0.)

10. Ceenis howensis Stand.

d 6 , Muthambi Eiver, 12th January, 1899.
" The most restless, active, and difficult insect to take I have

ever come across ; for six days have 1 been watching and following

the movements of some half-dozen in the glade of fig-trees in

which I am encamped, trying all I could to take one, but without

success. They flip about amongst the trees and occasionally perch

on the trunk and branches, bur. always out of reach. By great

good luck this morning two have been temptei to come down and
feed on a putrefying crocodile's head, and I was thus enabled to

take them." (R. 0.)

One specimen (a male) is said to have contained a whitish-green

ovum, but this must have been an error of observation, as the

insect has strongly pronounced male claspers.

11. Hamanumida d^daltts Fabr.

" Plentiful enough on undulating plains N. of Tana Eiver, 4200
feet, 14th January, 1899."

A single dry-season male of this abundant species.

12. Neptis AGATHA Cram.

2, d, Muthambi Eiver, 4500 feet, Ndya, Kikuyu, 6th & 7th

January, 1899.

13. Neptidopsis ophione, var. telleda Mab.

Muthambi Eiver, 4500 feet, Ndya, 6th & 13th January, 1899.
Mr. Crawshay appears to have seen three examples of this
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species on the 6th January, of which he caught two then, and

the third a week later.

14. BxBLiA iLiYTHiA Drury.

Wet phase.—Machakos to Neugia, 16th December, 1898.

Intermediate and dry phases.—Neugia, 31st January, 1899.
" Quite the commonest butterfly hereabouts these days ; indeed

I have never anywhere else seen this insect in such numbers

"

{R. C).

15. ACR^A CABIEA Hopff.

Clue to exact locality and date lost.

An example leading to the variety A. apecida.

16. AcE^A LTCiA Fabr. (vars. sganzini and daira).

Muthambi Elver, Ndya, 7th & 11th January, 1899.

17. AcEvEA ONEEATA Trim.

(S 2 ^" copula, Neugia, Kitwi, 11th February, 1899.

The sexes are remarkably alike, the wing-borders of the female

slightly heavier and the body spotted.

18. AcE^A ACEiTA, var. PUDOEINA Staud.

c? 6 , Neugia, Kitwi, 16th February, 1899.

LYCiENID^.

19. Lachnocnema BiBtTLUs Fabr.

Ndya, Kikuyu, 4500 feet, 6th January, 1899.

20. AxiocEESES HAEPAX Fabr.

2 , Kitwi, 18th January, 1899.
" Grass-green ova " {B. C).

21. Teriomima PALLIDA Trim.

E. of Athi Eiver, about 4300 feet, 18th December, 1898.

Mr. Crawshay regarded this as a worn example of T, hildegarda,

to which it certainly is very closely related, but the small and
inconspicuous spots on the under surface of the secondaries give

it a somewhat diiferent aspect ; it would not surprise me to find

that it was only another variety of that variable species.

Mr. Crawshay says he took it for a moth until it was in the

killing-bottle.

22. Catochetsops peculiahis, var., Eogenh. (Plate LXX.
fig. 1.)

$ $ , Neugia, Kitwi, 24th & 29th December, 1898.

Of the first example Mr. Crawshay writes—" A hardly won
capture. Caught in my Terai hat when out shooting, and kept

under this on the ground, while I covered my head from the
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blazing sun until my net reached me, fully three quarters of an
hour."

The two specimens are of much interest, as thoy clear up one
of the greatest muddles which- has been made over any species

of Lyccenida; :—In 1891 Eogenhofer described a butterfly which
was quite unknown to Enghsh entomologists under the name of
" Chrysophanus pecnliaris "

; naturally nobody expected a Cato-

chrysops to be called a Chrysoplmnus. In 1892 Dr. Holland
described the same species in the ' Entomologist' under the name
oi Lyaena 2)erpulchra ; in 1893 I described a male from Wasin
and a female from the Victoria Nyanza as Castalius Jiypoleucns

;

and in 1894 Mr. Trimen described C. pjecuUaris again under the

name of Lyccena exclusa. Dr. Holland subsequently pointed out
that C hypoleucus and L. exclvsa were synonymous with his

L. perpidchra. In 1898 Mr. Trimen received ^ome large examples
from Mashunaland which he rightly stated to be identical with
our Nyanza female ; but instead of adopting my name for this

form, he called it Lyccmia yigantea, stating that I had confounded
the female with that sex of L. pjerpidchni (entirely overlooking the

fact that the Nyanza female was described by me as the tvpe of

that sex of Castalius hypioleucus). At the commencement of the
present year, when working out the species of Chrysoplianus, I

recognized C. peculiariis Eogenh. as the oldest name for the present

species, and entered it in my paper on Mr. Crawshay's last

collection. Professor Aurivillius also recognized Eogenhofer's
species in his 'Ehopalocera Jithiopica,' where, however, he retained

Mr. Trimen's name for the larger form, ignoring the fact that my
female unquestionably takes priority.

The two examples now sent home by Mr. Crawshay are quite

intermediate in character between the large and small foi^ms, the
colouring of the upper surface agreeing most nearly with
C. lieculiaris $ , the expanse of wing being nevertheless equal to

that of my Victoria Nyanza female. Like the latter and a worn
and faded female from Zomba (which Trimen refers to as the
Nyasa female), they have from one to two extra black spots in the
discal series on the under surface of the primaries ; the black

discocellular spot is smaller than in the little Zomba female, but
varies in size in the two examples. It is absolutely impossible to

say that these examples belong to one form rather than to the
other, and I do not doubt that they represent an intermediate
phase between 0. hypoleucus=^gigantea the wet phase, and
C. peculiaris the dry phase, of one and the same species.

23. AzANUs NATALENSis Trim.

cJ,Tana Eiver, 3800 feet, 16th January, 1899.
" The only specimen seen" (R. C).

24. AzANUS ZENA Moore {Lyccma macalenya, Trim.).

S, Kitwi, 4000 feet, 30th December, 1898.
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25. Eteres kedonga Grose-Smith. (Plate LXX. fig. 4.)

c? c?, Plains N. of the Tana Eiver, Kikuyu, 5th Janviai-y, 1899.

Mr. Crawshay sent us the female of this extremely pretty

species in his last collection (see P. Z. S, 1899, pi. xiv. figs. 3, 3 a).

26. Tarucus FtiNius Fabr.

2, Athi Valley, 16th December, 1898; 6, Ndya, 4500 feet,

Kikuyu, 16th January, 1899.

Of the female IVIr. Crawshay observes—" Common, and all

evidently newly emerged."

27. ZizEEA KNYSNA Trim.

$ , Slopes of Nthatha Hill, 4700 feet, Kitwi, 31st December,
1898 ; d , $ , Muthambi Eiver, 4500 feet, Ndya, 8th & 10th
January, 1899.

28. ZizERA GAiKA Trim.

c? d , Tana Eiver, 3800 feet, 2nd January ; Neugia, Kitwi, 7th

February, 1899.

Of the second example Mr. Crawshay observes—" The smallest

butterfly I have ever seen." It is a starved specimen.

29. LyCjEnesthes amarah Lefeb.

? , Slopes of Nthatha Hill, Kitwi, 4700 feet, 31st December,
] 898 ; d d , Plains N. of the Tana Eiver, 5th January, Tana
Eiver, 3800 feet, 16th January, 1899.

30. Caoyreus lingeus Cram.

d d , Clue to exact locality and date lost.

31. PhLYARIA VIRGO Butl.

2 , Muthambi Eiver, 4500 feet, Ndya, 10 January, 1899.
" The only specimen I have seen in these parts, and like, if not

identical with, another which I used to take in the mountains of

Nyika" (B.C.).

According to ProP. Aurivillius this is the female of the West
Coast P. heritsia, but some of the details of marking make me
hesitate to accept this dictum until I have seen East-African males.

In my opinion the border of the secondaries is too narrow and
the markings on the under sarface of these wings too feeble for

P. heritsia : I may prove to be wrong, but I very strongly object

to putting species together by guess.

32. Chloeoselas azubea, sp. n. (Plate LXX. figs. 2, 3.)

Intermediate between 0. tamaniba from Suakin and C. esmeralda

from Somali-land ; evidently nearest to the former. It is consider-

ably larger than C. esmeralda, the shot-colouring on the upperside

of the wings being glistening deep sky-blue instead of emerald
shaded with blue : in the primaries this colouring is restricted to

the outer half of the internal area and the internal margin nearly
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to base ; the remainder of these wings is smoky brown, slightly

cupreous, with a large ill-defined but distiuctly darker patch over

the end of the cell : secondaries cupreous brown, brilliantly glossed

with sky-blue between the second subcostal branch and submedian

vein ; a conspicuous orange anal spot between two short tails :

anal lobe small, silver-spotted and fringed with black ; body blackish

;

frons silvery whitish, collar with pale edges ; antennae annulated

with white, the club externally edged with tawny : under surface pale

fleshy buff, with the discoidal area of the primaries and the anal

patch of secondaries orange-ochreous ; the internal area of the

primaries blackish grey towards the base, white slightly opalescent

beyond, the marking on the wings much as in C. esmeralda, silver

with black margins ; body below white. Expanse of wings 26

millim.

The female is rich copper-brown with white fringes, and an

orange spot on the secondaries between the tails, as in the male ;

the under surface similar to that of the male : size uniform.

(S , Slopes of Nthatha Hill, Kitwi, 4700 feet, 31st December,

1898
; $ , Plains N. of the Tana Eiver, 4500 feet, Kikuyu, otb

January, 1899.

C. tamaniha, according to Walker, expands one inch and one

line (or 28 millim.), and is therefore the largest species in the

genus ; the primaries are described as being shot with blue at the

base and on the hind half, and the secondaries as blue, with a

narrow brown border ;
" an orange spot adjoining the tail, into

which it extends, bordered on the outer side with glittering chaly-

beous." These characters do not at all correspond with those of

C. esmeralda (which Prof. Aurivillius has unaccountably placed as

a synonym of it), and differ considerably from those of the present

species. Many years ago (1870) I saw the type, but I cannot

pretend to remember exactly what it was like. I am, however,

quite certain that Walker's measurement is rather under than

overstated : the specimen is, of course, incorrectly described as a

female. C. esmeralda not only differs from C. pseudozeritis in

having only one tail to the secondaries, but in the absence of the

brown clouding on the under surface of these wings. It is mere
guesswork to suppose that a small insect like this from Natal is

at all likely to be identical with one from Somali-land, or even

that the latter is likely to be the same as one from the western

shore of the Eed Sea. It is quite possible that there are many
species of Chloroselas scattered over Africa, and that, ten years

hence, the species hitherto confounded will be generally regarded

as amongst the best marked of all. Structurally, the species may
at present be separated by the tails of the secondaries as follows :

—

Species with two tails.

Small

—

C. pseudozeritis Trimen.

Large

—

C. azurea Butler.

Species with one tail.

Small

—

C. esmeralda Butler.

Large

—

0. tamaniha Walker. .^
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But in many respects the two small species and the two large

species are more nearly related to each other respectively in other

characters—the bluer shot and the internal position of the blue

colouring, as well as the more conspicuous anal orange spot of the

secondaries, being characteristic of the larger species, the greener

shot and the basal position of the greenish colouring, as well as

the less conspicuous anal orange-tinted spot of the secondaries,

of the smaller species.

33. Myeii^a FiCEDtiLA Trim.

d',Neugia, Kitwi, 22nd December, 1898.
" Taken sitting on an outstanding branch of a small tree about

noon in the hottest possible sun " (R. C).

34. ViBACHOLA AXTALUS Trim.

S , Neugia, Kitwi, 22ud January, 1899.

35. ViRACHOLA DEROIfA ? Smith.

B. of Athi Eiver, some 4300 feet, Kitwi, 18th December, 1893.
" I have no recollection of having taken this insect before. It

was most accommodating too in awaiting about a quarter of an
hour. I was stalking a Hartebeeste and my net was behind."

{R. C.)

This appears to correspond with Mr. Grose-Smith's description,

but it is a somewhat faded example.

Papilionid^.

36. Mylothbis AGATHiii^A Cram.

S 6 , Muthambi River, 4500 feet, Ndya, 7th & 10th January,
1899.

37. Ntchitona medusa, var. alcesta Cram.

(S , Tana Eiver, 3850 feet, 4th January, 1899.

38. CoLiAS ELECTBA, var. EDUSA Fabr.

Ndya, 8th January, 1899.
" The first specimen of C. edusa I have seen since leaving

Massai " {R. C).

39. Tebias se>'egalensis, var. bisinuata Butl.

(S , Tana Eiver, 4th January, 1899.

40. Teracolits CALAIS Cram.

c?, Kitwi, 19th January, 1899.
" An average specimen of this species as regards size " {R. C).

41. Tebacolus eris Klug.

cJ <S, Athi Valley, 4000 feet, 16th December, and Msokani,
Kitwi, 20th December, 1898.

Of the first specimen Mr. .Crawshay writes^" By uo means
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common : an active and exceedingly restless insect of strong

flight—very difficult to take if once missed.'' Of the second

specimen, however, he w rites—" Newly emerged, evidently an easy

prey in the wet and cold of early morning." This, then, is clearly

the time to secure it.

As might have been expected, the males are referable to the

typical Northern species, not to the more southerly T. opalescens.

To anyone with a correct eye for outline, the pattern of the

primaries in these local forms is absolutely different, apart from
all minor differences of colouring ; but the training of a lifetime is

insufficient to enable some men to appreciate the most marked
modifications of outline.

42. Teracolus incbetus Butl.

Intermediate phase.— $ , Athi Valley, 4000 feet, 16th December
;

cS 2 , Athi escarpment, eastern side, Kitwi, 18th December
; $ ,

Msokani, 20th December, 1898 ; ^ , Tana Eiver, 3800 feet, 16th
January, 1899.

Dry phase.— d , $ $, Tana Eiver, 3800 feet, 16th January,

1899.

Mr. Crawshay says of the male—" Very plentiful just here (Athi

Valley) : this and the following taken in numbers when playing

together, with one stroke of the net." Of the female he says

—

" An insect I have never before taken, and which, until settled, I

imagined to be another, rather common just here—plain sulphur

with an orange tip." In this conjecture Mr. Crawshay was quite

correct.

43. Teracolus xanthits, var. metagone Holl.

<S , Tana Eiver, 3800 feet, 16th January
; $ , Neugia, fCitwi,

30th January, 1899.

S .
" Fairly common, frequents the more o[)en country, dry and

desert-like, and covered with thorny scrub " {R. C).
This is distinctly a dry-season phase, and differs from T. xanthus

var. comptus in the entire absence of the internal grey streak on
the primaries.

44. Teracolus atjtevippe Boisd.

(S , var. stibvenosits, Kitwi, 18th Januar}', 1899.

4-5. Teracolus gavisa WaUgr.

$ , Kitwi, 19th January, 1899.

46. Teracolus callidla Grose-Smith.

d c? , Intermediate and dry phases.—Tana Eiver, 3800 feet, 16th
January, 1899.

" Fairly plentiful ; but, if once missed, bv no means an easy
insect to take " {R. C).

The typical orange form of this species is by no means too well
represented in the Museum series.
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47. Teeacolus catachrysops Butl.

(S, Msokaui, Kitwi, 20th December, 1898.

"Fairly common, but not an easy insect to take: a fast flier

and a desperate doiibler " (R. C).

The single example sent belongs to the wet phase, which differs

from the dry phase iu the better defined, browner, and much
darker bands on the under surface. This character, apart from
other differences, amply serves to prove its entire distinctness

from T. mutans of Southern Africa, whilst at the same time it

indicates some relationship to T. protomedia.

48. Belenois seveeika. Cram.

Tn,na River, 4th January, 1899.

Rather a curious male, having a wet aspect on the upper surface,

but the under surface characteristic of a late intermediate phase,

the black veins being feebly indicated.

49. Belexois MESETfTiXA Cram.

$, ^'thatha Hill, Kitwi, 4700 feet, 31st December, 1898;

S , Neugia, 30th January, 1899.

50. Bblenois westwoodi Wllgr.

Tana River, 4th January, 1899.

51. Pinacopieeyx astaete, sp. u. (Plate LXX. figs. 6, 7.)

The wet phase of this species, of which we received a male from
Fwambo in 1897, is not very unlike that sex of P. falkensteinii,

but has the costal margin of the primaries shorter and the outer

border more interrupted, represented only by spots at the

extremities of the first and second median branches ; the costal

margin of the secondaries below is deep orange. Expanse of wings
(50 millim.

The intermediate phase, of which (as well as of the male dry
phase) we received sexes in 1889 from Tanganyika, differs in the
reduction of the width of the outer border in the male and
the paler under surface. The female is bright orange, redder at

tbe base ; the primaries with a marginal series of rather large

greyish spots becoming black externally, and a similar smaller

spot on the disk beyond the middle of the second median
interspace ; the secondaries with smaller black marginal spots at

the extremities of the nervures : below, all the spots are small and
black, and there are five tiny squamose spots across the disk of

secondaries parallel to the outer margin: body blackish above,

whitish below. Expanse of wings, c? 63 millim., $ 61 millim.

The dry phase (now sent by Mr. Crawshay) is smaller ; the
marginal blackish border of the male primaries is reduced to more
or loss connected spots, the number of black spots on the secondaries

is reduced, and on the under surface those of the primaries are

absent, whilst the orange costal border of the secondaries is



972 DR. A. G. BUTLER ON BUTTERFLIES [NoV. 28,

reduced to less than half its width. The female differs in the same

way, but retains its vivid orange colouring. Expanse of wings,

J '56-60 millim., $ 54 millim.

d d, $ , Tana Eiver, 3800 feet, 4th & 16th January, 1899.

Of the male Mr. Crawshay writes—" Plentiful on a bush wilh

a red flower, where I could have taken any number in season ; but

nowhere else have I seen this insect." This is probably the

Eastern representative of P. pigea. [An allied species of Pina-

copteryx common in the same country, but hitherto identified with

P. orbona, is described below ',1

52. PrtfACOPTEBTX spiLLERi Staud.

cJ c? , Tana River, 3800 feet, 4th & 16th January, 1899.

In Staudinger's figure the under surface of the secondaries is

represented as unspotted ; this is the case with the single

example taken on the 4th January ; all the others have a series

of grey spots across the disk ; the tint of these wings below

varies from sulphur- to butter-yellow.

From Mr. Crawsha/s note it appears that this was taken in

company with P. astarte on the same red-flowered bush on the

river's bank whilst he waited for his men to find a crossing to the

other side.

53. PiNACOPTBRTX GERDA Grose-Smith & Kirby.

Intermediate phase.— § (shattered), Muthambi River, 4500 feet,

Ndya, 10th January ; 6 (perfect), Tana River, 16th January, 1899.

Dry phase.— S (shattered), Muthambi River, 6th January
;

$ (perfect), 11th January, 1899.

Of the first female Mr. Crawshay writes—"Oblong ova, of a

greenish-yellow colour "
; of the second one—" A perfect specimen

at last ! The first I saw of this species was on the wet mud of

the Tana River, where—when waiting for my net—it was devoured

by a dragonfly ; the second and third which I took are both rags.

Greenish-white spike-shaped eggs."

Professor AuriviUius questions the distinctness of this species

from P. simana, and suggests that the latter may be a seasonal

' PiNACOPTERYx VIDUA, sp. n. (Plate LXX. figs. 8, 9.)

Allied to P. orhona. which it represents in Eastern and Northern Africa : it

has well-defined seasonal phases, the wet phase being most like P. orbona : the

male, however, has a narrower marginal border to the primaries ; the apex of

these wings and the secondaries creamy on the under surface, instead of white:

the female shows far less grey basal shading, not filling the discoidal cell ; the

discal spots are wanting from the secondaries, and the orange from the under

surface of the primaries (which is characteristic of P. larima, the female

of P. orhona in my opinion, not of Belenois fhi/sa). Expanse of wings, (^ 45-

4G millim., J 46-50 millim.

(5 c5',
White Nile, Foda {Emin), and British East Africa {Gregory); $ J,

Wasin, and Briti.sh East Africa {Gregory).

Formerly I referred this species to P. ortygiM {cf. P. Z. S. 1888, p. 76), see

AuriviUius^ Khop. ^Ethiop. p. 411. It is certainly not P. gerda, which is more

nearly related to P. simana.
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form of p. eharina. I am quite sure that all collectors of South-
African species will dissent from his last suggestion, because the
wet, intermediate, and dry phases of P. eharina are well known,
and (apart from size) can readily be distinguished from P. simana
by the uniform character of their upper surface at all seasons, and
by the absence of the black veins on the upper surface and the

black discal spot on the under surface of the male primaries. We
do not possess the wet phase of P. gerda, in which the outer

border attains to a width of 4 millimetres ; but even the
intermediate phase has a wider border than the wet phase of

P. simana ; and in all the specimens now received the grey at the

base of the primaries is rather more diffused and the black veins

are obliterated almost to the outer margin, bringing the species

nearer to P. eharina excepting for the black discal spot of the male
and the absence of the dense speckling which characterizes the dry
phase of the Natal species ; the primaries in P. gerda are somewhat
shorter, and therefore less acutely triangular, than those of

P. simana.

Before leaving Pinaeopteryx it is perhaps as well to point out
that " Lvias venatus " proves to be a female of a species undoubtedly
referable to this genus, and apparently most nearly related to

P. liliana ; it certainly has nothing to do with Belenois.

54. Herp^nia melanaege, var. iterata Butl.

5 , Kitwi, 18th January, 1899.
" Dark yellow ova " {B. C).

55. Papilio antheus, var. utuba Hamps.

Tana Eiver, 3800 feet, 3rd January, 1899.
" This, a poor specimen rather, is one of only two seen here in

as many days " {B. C).

56. Papilio nireus Linn.

2 , Undulating plains N. of Tana Eiver, 4200 feet, 14th
January, 1899.

" By no means plentiful ; the second or third only I have
seen" (5. C).

Hespbriid^.

57. Sarakgesa eliminata Holl.

E. of Athi E., some 4300 feet alt., Kitwi, 18th December, 1898.
" Undulating uplands, timbered with thorny scrub and very dry.

This is, I think, an insect very familiar to me in British Central

Africa."

Mr. Crawshay obtained examples of this species at Machako's,

in British East Africa, but not in Nyasa-land ; he is probably

thinking of S. synestalmenus.

58. Eretis -dsmlmlm WUgr.

Clue to exact locality and date lost.

Pboo. Zool. Soc—1899, No. LXIII. 63
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59. Abantis paeadisea Butl.

Tana Eiver, 3800 feet, 16th January, 1899.
" Taken on a flowering shrub in one of the hottest places and

under one of the liottest suns I have ever experienced " (R. C).

60. Ptrgus colotes Trim., var.

S 6 , Kangonde, 4500 feet, Kitwi, 31st December, 1898.

"Taken when playing together, with a single stroke of the

net " (B. C).
These examples are blacker above and browner below than

Angolan specimens, but they are spot for spot alike in other

respects.

61. GoMALU ELMA Trim.

Muthambi Eiver, 4500 feet, Ndya, 12th January, 1899.

" An insect new to me ; taken in the early morning on the flags

growing on the river's bank " (R. C).

Mr. Crawshay obtained this insect previously at Kikuyu and

Ngongo in July and August, but it is impossible for anybody to

remember every obscure Httle thing that has passed through his

hands ; it surprises me that Mr. Crawshay remembers so many.

62. AcLEEOS MACKENii Trim.

d S , Muthambi Eiver, 10th & 16th January ; 2 , 12th

January, 1899.

cS .
" Quite a new insect to me."' ? ? "No doubt the other of

the pair which I saw of which I took the one five or six days ago

in precisely the same spot—in a cool glade in my camp close to

the stream. I have meantime each day visited the same place in

the hope of securing the other insect, but without success until now."

§ .
" Taken in the early morning on the banks of the stream

about twenty yards from the spot where I took the pair " {E. C).

Either the \vhite spots on the primaries are sometimes almost

obliterated on the female or the example taken on the 16th January

is a male ; it, however, has the white border of the secondaries almost

entirely restricted to the fringe; the body having been squeezed put

I cannot be sure that claspers are present. In my opinion it is a

female (as Mr. Crawshay evidently believed), but an aberrant

one.

63. Andeonymijs philander Hopff.

Muthambi Eiver, 11th January, 1899

64. Padeaona zeno Trim.

Muthambi Eiver, 3rd January, 1899.

$ . " Containing two rather large yellow spherical ova. The

only specimen of this species which I have seen " (R. C).

65. Gehenes letteestedti Wllgr.

cJ , Muthambi Eiver, 7th January, 1899.
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66. Baoeis atteitinctus Butl.

c?, Tana Eiver, 3800 feet, 16th January, 1899.
" Taken in my two hands and then manipulated so as to enable

me to transfix it with a thorn, after which I was able to administer

the necessary pinch " {B. C).

67. Baoeis maeanga, sp. n. (Plate LXX. fig. 5.)

Not nearly related to anything known to me. Wings deep
smoky brown ; the male with three unequal streaks of bronze-

brown only visible in certain lights, divided by the median vein with
its first and second branches ; fringe towards anal angle of

secondaries and anal tuft paler : wings below slightly more silky

than above
;
primaries with an oblique series of three whitish dots

beyond the cell ; secondaries with a central patch slightly paler

than the ground-colour. Expanse of wings 32 mdlim.
The female chiefly differs in having five transparent spots in the

primaries—three in an oblique series beyond the cell (answering
to those on the under surface of the male), and two placed obliquely

near the base of the median interspaces ; fringe towards anal angle

of secondaries and anal tuft whitish. Expanse of wings 34 iiiillim.

Muthambi Eiver, 4500 feet, Ndya, 7th & 10th January, 1899.

Of the male Mr. Crawshay writes, " A new skipper to me; " and
of the female, " Greenish-white spherical ova."'

This species, though unlike any other African species that I

have seen, either in collections or plates, and unrecognizable in any
published description that I have met with, is perhaps more nearly

related to B. alherti than to any other known species.

68. Ehopalocampta anchises Gerst.

2 , Bondoni Plains, 5400 feet, 8th December, 1898.

In the present collection Mr, Crawshay unfortunately did not
follow his usual plan of putting the exact locality on every
envelope, but in some instances referred to a number ; thus :

—

See no. 166, 125, or 146, place and date. Not being at all

prepared for this, I took no special note of these collector's numbers
untU I came to one of the notes, by which time no. 166 had been
incorporated and I had lost all clue to it ; the others I happily
found : this will account for the absence of exact localities and
dates for several species, they are all referred to no. 166 (cf. Acrcea
cabira, Cacyreus lingeus, and Eretis djcelcelce).

One other species was obtained by Mr. Crawshay—a possibly

new Ypthima,—but in such a shattered condition that it is neither

fit for description nor for the collection ; it is also referred to the

unlucky number.

EXPLANATION OF PLATE LXX.

Fig. 1. Catochrysops peculiaris, 2 (intermediate phase), p. 965.

2, 3. Chloroselas azurea, cj $ , p- 967.

4. Everes kedonga, (J , p. 967.

5. Baoris maranga, (^ , p. 975.

6. 7. Pinacopteryx astarte, cj 5 > P- ^71.

8, 9. „ mdiM, d ? , p. 972.

63*
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6. On a small Collection of Butterflies from the Nandi

District, Uganda Protectorate, Eastern side of Lake

Victoria ; made by Captain Hobart, of the Grenadier

Guards. By Arthur G. Butler, Ph.D., F.L.S.,

F.Z.S., &c. '

[Keceived November 1, 1899.]

The collection of which this is au account is small but

interesting, the whole of the specimens having been captured by

Capt. Hobart on the march. Among them is a Cymothoe which

appears to be quite new, and of considerable interest from its

affinity to Western forms ; also Planema j^oggei S , and Acrcea

leucographa, an extremely beautiful variation of the Western

Acrcea adniatJia.

NvMPHALID.i;.

1. AmATJEIS ALBIMACULATA Butl.

The white spots on the primaries are reduced in size in all the

specimens, but we have similar examples in tlTe Museum
collection.

2. Chaeases candiope Godt.

One male example.

3. Cymothoe hobaeti, sp. n.

The male above vermilion suffused with carmine, the costal

and outer margins narrowly black
;
primaries with a small apical

patch and one subapical spot, sometimes continued indistinctly as

a submarginal series ; secondaries with well-defined submarginal

black spots commencing with a sagittate spot at apex and ter-

minating in an obtusely biangulated linear marking above anal

angle; abdominal border pale brown; body bronzy bro«Ti, the palpi

and under surface of antennal club tawny. The under surface is

of a sandy-brownish hue, with fleshy and weak ohvaceous change-

able tints ; the general pattern is that of C. uselcla, the markings

on the basal half being sharply outlined in black ; the nearly

straight dividing line beyond the middle is dark rich brown in

the type, but weakly defined in a second smaller male ; the series

of A-shaped markings beyond the dividing stripe are alternately

pale pearly pink and olivaceous greyish, the outer series of the

latter tint uniting into a continuous wavy submarginal line dotted

with blackish between the nervures ; the femora are whitish.

Expanse of wings 42 to 58 millim.

The female nearly resembles that sex of C. adela, excepting that

the basal area is internally suffused with olivaceous greyish and
externally with pale sandy yellowish, the discal series of sagittate

markings is weaker in the primaries and very much more so in

the secondaries ; on the under surface the general appearance is
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even closer to that of C. aclela 2 > but the central stripe is straighter

and yery dark, with the irregular series of spots which bound it

internally white, the outer border (excepting at its extremities)

sandy brown, and the discal markings very indistinct. Expanse

of wings 64 millim.

Two males and one female were obtained.

4. PfiECis AUfiOEiNA Butler.

A female (very much shattered) of an example in which the

tawny band crossing the wings is nearly half as wide again as

usual. If this should be proved to be a constant difference in

Uganda specimens, it would be necessary to regard them as

representing a distinct local race.

5. Pebois cebeene Trimen.

Two males.

6. Peecis boopis Trimen.

One shattered male.

7. Peecis geegoeii Butler.

A pair in poor condition.

8. CxEEsa?is ELEGANS Boisd.

A much shattered specimen.

9. Etteytela htaeba Eabr.

Two examples.

It is difficult to decide whether these Eastern examples should

be assigned to typical E. Jiyarba or var. angustata ; they seem to

vary as regards the width of the white band.

10. Vanessula milca Hewits.

An example with an unusually broad tawny band, remarkably

resembling the female of Precis nurorina in the same collection

excepting in size.

11. Planbma lATiPASCiATA E. M. Sharpe.

Two males.

This is new to us.

12. Ace^a admatha, var. lettcogbapha Ribbe.

Two males.

This is an extremely pretty local race of the species, which

Capt. Hobart assures me was quite common.

Papilionid^.

13. Ntchitojta medusa, var. immaoulata Auriv.

One male.
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14. Tbrias senegalensis, var. bisinuata Butler.

One female.

15. Belekois mesentina Cramer.

A pair.

16. Glutophbissa saba, var. contracta Butler.

One male.

17. Leuceeonia thaxassina Boisd.

One male.

7. Note on the Habit and Mode of Growth of the Corals

belonging to the Genus Pleurocorallium. By James

Yate Johnson, C.M.Z.S.

[Received November 2, 1899.]

In my communication to the Zoological Society on the Coralliidce

of Madeira (P. Z. S. 1899, p. 57) nothing was said as to the cause

or meaning of the peculiar habit and mode of growth o£ the four

known sytecies oi Plewocontllium. Whilst the species of CoralUum,
such as the red coral of the Mediterranean, branch in all directions

and put forth then- polype-cells on all sides of the branches, the

Pleurocoirdlia ramify more or less in one plane and their polype-

cells are confined to one face of the branches.

When Dr. Gray first alluded to the matter (P. Z. S. 1867, p. 125)
he said, " I have no doubt that it (the coral under description) grows
out horizontally from the rocks, and that they (the polype-cells)

arise from the upper surface of the branches." This woiUd appear
to have been only a conjecture ; but in his Catalogue of Lithophytes

or Stony Corals in the British Museum (p. 24) he went further,

and described them as " growing horizontally from the sides of

rocks," without citing any authority for the statement. The
facts about to be mentioned seem to throw doubt on the correct-

ness of Dr. Gray's view, and to suggest another conclusion.

In describing the only known specimen of PleurocoraWmm im-
derense {loc. cit.), I stated that some zoophytes of rare occurrence

at Madeira were growing parasitically upon it. Two of these were
branched specimens belonging to the genera Suberea and Stenella,

and they were seated on different parts of their host at a distance

from each other. The point to which I wish to draw attention is,

that both these Alcyonarians had grown in the plane of the host.

If that had extended horizontally, they too had extended hori-

zontally. But can we suppose it possible that they would take in
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growing any direction other than a vertical one, whatever might

be the position of the coral on which the embryos had settled ?

May we not hold it as certain that they had grown upright, that

is towards the surface of the sea ? If so, the Pleurocoralliiim must
have taken the same direction.

Another piece of evidence having the same bearing is afforded

by some specimens of a simple Madreporarian coral (Desmojihylluni).

All four examples were attached by their bases to the front of the

coral, but two of them had twisted themselves round and had
pushed their calyces between its branches to the other, that is the

posterior side. It is not probable that the BesmopTiylla would have
acted so if the supporting coral had possessed a horizontal position,

because their calyces would then have been directed downwai'd to

the bed of the sea.

Again, it is observable that in a specimen of another species of

Pleurocorallium in my possession where a small branch by some
accident had been broken off the living coral, it had fallen upon
the spreading base, to which it had in course of time been made
to adhere by an extension of the growing coenenchyma of the base.

It is not easy to understand how the fractui*ed branch could have

lodged upon the base in the manner it has done unless the coral

had been upright.

In view of these facts, I do not see how we can adopt Dr. Gray's

hypothesis, however plausible it may appear at first sight, or come
to any other conclusion than that these corals assume in their growth
a vertical, not a hoz'izontal position. But if this is so. what is the

meaning of the fact that the polype-cells are confined to one face

of the branches ? If we suppose that the habitat of the corals is

in that part of the sea's bed where a constant current is flowing,

it is clear that it would be more beneficial to the colonies if all their

polypes were turned towards the direction from which their food

comes, than if half of the polypes were turned in the opposite

direction. A colony will obviously obtain the largest possible supply

of nutriment when all its members face the current that carries it,

we may say, into their mouths.

To summarize what has been said : in order to account for the

fan-like mode of growth of the Pleurocorallia and the unilaterality

of the polype-cells, Dr. Gray maintained that the corals grow in

a horizontal position. As such a position is not easily reconciled

with the facts above stated, the suggestion is now put forward

that the corals grow upright in the path of a submarine current

with all their polypes opposed to the on-coming stream.
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8. Further Notes on the Moult of the King Penguin {Apteno-

dytes pennanti) living in the Society's Gardens. By
W. E. DE WiNTON, F.Z.S.

[Keceived November 24, 1899.]

Some observations on tbe moult of the King Penguin were
offered by me in November 1898 (see P. Z. S. 1898, p. 900). I

am now able to supplement those notes by fui'ther important

particulars, tbe same bird, still alive and well in tbe Society's

Grardeus, having again gone successfully through the moult.

The dates given for last year were again closely adhered to, and
the succession of changes were made pretty much in the same order

;

but I am able now to explain fully the very strange appearance

of the old feathers, which were theu likened to withered leaves.

The coloured portion of the sheath of the bill was shed as before.

An examination of the fresbly moulted feathers showed that

the bases were unlike those of the feathers of any other bird so far

as I am aware.

Feathers of Aptenodytes pennanti.

A. Part of uew feather of flipper, with old feather still attached.

B. Moulted breast-feather, showing flexible sheath attached to its base.

The quill does not end sharply with a contracted base, but is shed
with a flexible sheath attached to it (fig. B). This sheath, which is a
continuation of the outer coat of the quill, is, in the body-feathers,
as long as the naked part of the shaft. On handhng the bird it
w as found that its enlarged puffed-out appearance at the beginning
of the moult arose from the old plumage being actually raised, and
now adheriug only to the new feathers that were growing mto the
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bases of the old ones, the thin sheaths attached to the bases of the
feathers being occupied by the points of the new feathers.

All the feathers so raised had lost most of their original colour,

or lost it entirely, the yellow feathers of the neck having bleached
white, and the slate-blue feathers of the back and flippers being
dull brown or drab except at the extreme tips.

The greater part of the old plumage is removed by the bird's

bill as soon as the new feathers upon which it is raised are

sufficiently developed to form a covering, but many feathers upon
the back and flippers may be left for a longer period (fig. A) ; these

scattered feathers, adhering to the now nearly fully developed new
plumage, produce the appearance of small crinkled leaves, which
puzzled me so much last year.

The small body-feathers have a large downy aftershaft ; the

quill-feathers have a naked shaft as long as the plumed portion.

The feathers of this bird are so unlike those of any other bird,

in the entire absence of a raised midrib as well as in their umbilical

portion, and the nature of the moult seems to open up such
interesting questions, that I have placed all the materials possible

in the hands of my friend Mr. W. P. Pycraft, who I hope will

shortly publish the I'esult of investigations which he is about to

make upon these specimens.

9. Description of the Skin of an apparently new Kob Antelope

from the Neighbourhood of Lake Mweru, with Note on
a Skull and Horns of an Antelope of the same Genus.

By R. Lydekker.

[Received November 20, 1899.]

(Plate LXXI.)

I am indebted to Mr. Eowland Ward, F.Z.S., for the oppor-
tunity of exhibiting to the Society this evening the skin of the
very handsome and apparently new species of Kob Antelope
forming the subject of the drawing (Plate LXXI.). The specimen,
which consists of a flat skin, wanting the head, feet, and the greater
portion of the tail, was obtained by Mr. P. Smitheman, F.Z.S., in

the neighbourhood of Lake Mweru, situated to the south-west of

the lower end of Lake Tanganyika. It arrived in England during
last summer, and there were hopes that the head would follow ; but
if the latter was ever despatched at all, it has evidently miscarried.

The skin has the appearance of belonging to an adult animal,

and there is every probability that it pertained to a male. On the
under surface there are rudimentary mammae, which indicate that

the skin must be that either of a male or of a young female. If

it were that of a young female, it would indicate that the adult

animal was of very large size ; but I think it may be pretty

confidently assigned to an adult male.

Pr^Prom the general characters of the pelage and its coloration, and
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especially from the long shaggy hair on the nape of the neck and

the absence of a mane, the specimen may be confidently assigned to

the genus Cobus. Additional evidence in favour of this reference

is afforded by the circumstance that the long hair on the middle

line of the back is reversed from a point some distance in advance

of the loins to the withers, exactly as in the Puku (C. vardoni).

In size the animal to which the skin pertained must evidently

have been considerably larger than the species last mentioned,

and may have been more nearly comparable in this respect with

C. maria of the Bahr-el-Ghazal. In colour, the nape, the sides of

the buttocks, and thighs are bright chestnut-tawny ; the middle

line of the back, the hinder portion of the shoulders, and the

hind-quarters are the same chestnut-tawny mingled with blackish

brown ; the fore part of the shoulder, a line on the under surface

of the neck, the flanks, and the front surface of the fore-limbs

and of the lower part of the hind limbs are of a deep glossy

blackish brown, the under-parts being dirty white.

The portion of the skin of the neck remaining, which seems to

have been cut off a considerable distance below the head, is

suggestive of a comparatively long-necked animal. And if this be

a correct inference, it would be natural to expect that the horns

were of a comparatively long and slender type. Now, in its dark

colour the skin is more like that of Cobus maria, of the swamps
of the White Nile, which is a species with comparatively long,

slender, and doubly curved horns ; and it is to that animal, rather

than to any other member of the genus Cobus, so far as the

materials permit of forming an opinion, that I am inclined to

consider the form represented by the skin before us most nearly

related. Altogether apart from the distance between the White
Nile and Lake Mweru, the skin under consideration is broadly

distinguished from the male of Cobus maria by the absence of the

white patch on the withers and the white line down the back of

the neck. As regards the female of the latter species, there is a

definite statement in the ' Book of Antelopes,' vol. ii. p. 122,

that it is similar in all respects to the buck, except for the lack of

horns ; but in the plate a female is figured M-ithout the white

saddle and neck-liue '.

As thei'e is no other Antelope of which the skin is known that

presents any close resemblance to the specimen under consideration,

and since it is certainly distinct from the male of G. maria (being

itself probably a male specimen), I take leave to regard it as

representing a new species, for which I propose the name of Cobus

smitheDiaiii ; the skin represented in the figure (Plate LXXI.) being

of course the type. The species may be provisionally defined as a

large-sized Kob, differing from every other species of the genus

except C. maria, and distinguished from the male of the latter

by the absence of the white line down the back of the neck and
the patch of the same colour on the withers, in which region the

present species is chestnut.

1 From a specimen that has recently come under my notice, the white neck-

line does not seem to be constant even in the bucks of C. maria.
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I may uow mention another piece o£ evidence in favour of the

relationship of this Oobiis smithemani to C. maria. A corre-

spondent of Mr. Eowlaud "Ward writes that in the neighbourhood
of Lake Mweru he has seen an Antelope very like a Situtunga,

with similarly elongated hoofs, but with horns more like those of

a Lechwi, although longer and slighter. Such a description

would admirably fit the present species, if, as I suggest, it be more
nearly allied to G. maria than to the Puku. Supposing it to have
elongated hoofs, I should not regard such difference as, at the

most, of more than subgeneric importance.

Skull and horns nf Loclei-'s Puku {Cohus mrdoni loderi).

Before concluding this communication, I may call attention to

the skull and horns of a Puku-like Antelope in the collection of

Sir E. G-. Loder, which I first thought might belong to the same

species as the above skin. This skull and horns, of which the

locality is unknown, are shown in the accompanying drawing. The
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specimen is essentially of the Puku type, but broadly distinguished

by the circumstance that while the skull itself is slightly shorter

than that of an average-sized Puku skull in the British Museum,
the horns are very much longer and stouter. In the Puku skull

the length from the fronto-parietal suture to the tip of the nasals,

measured in a straight line, is 8"5 inches, while in Sir E. Loder's

specimen the corresponding dimension is but 8 inches. In the

present specimen the horns have more ridges (17) and relatively

shorter tips than any Puliu horns I have seen ; they measure 20"3

inches along the front curve, 8"0 inches in basal circumference,

and 8-1 inches between the tips. Now the only horns assigned

to the Puku with which I am acquainted that have anything like

these dimensions are a pair obtained by Mr. Smitheman from the

Luswesi Valley, in the neighbourhood of Lake Bangweolo, which
lies S.S.E. of Lake Mweru ; these horns measuring 20| inches

along the curve, 8g in basal girth, and 12| from tip to tip \
The wide interval between the tips I consider of no importance,

but in other respects these horns agree very closely as regards

measurements with Sir E. Loder's specimen. And they differ

from the next specimen of Puku horns (19g in.) in Mr. Rowland
Ward's list ^ by the much greater girth, the basal circumference

of the latter being 6| inches.

Accordingly, so far as horn-measurements alone are concerned,
there would seem a probability that Mr. Smitheman's Lake
Bangweolo skull may be specifically identical with Sir E. Loder's

specimen. And if this be so, there arises the question whether
both are not referable to C. smithemani. But if the evidence of

the correspondent quoted above as to the Lechwi-like character

of the horns of the Antelope presumed to be identical with the

latter be reliable, this can hardly be the case. It must also be
remembered that Lake Bangweolo is a considerable distance from
Lake Mweru, so that each district (in spite of the fact that the true

Puku and Lechwi extend from the Chobi-Zambesi Valley to Lake
Mweru) may have its own particular species or race of Kob.
The matter is one of great difficulty, and I may be accused of

rashness in what I propose to do, which is to consider, for the
present, Sir E. Loder's specimen as typifying a large-horned race

of Puku to be known as Oobus vardoni loderi, until it can be either

proved to be the same as C. smithemani or entitled to rank as a
species by itself. Whether Mr. Smitheman's large Puku head from
Lake Bangweolo belongs to the same form may be left an open
question.

1 See Eowland Ward, ' Eecords of Big Game,' p. 189 (1899).
- Loc. cit.
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December 19, 1899.

Dr. Henex Woodward, LL.D., F.E.S., V.P., in the Chair.

The Secretary read the following report on the additions to the

Society's Menagerie during the month of November 1899 :

—

The registei'ed additions to the Society's Menagerie during the

month of November 1899 were 123 in number. Of these 35 were
acquired by presentation, 8 by purchase, and 1 in exchange, 78 were
received on deposit, and 1 was born in the Gardens. The total

number of departures during the same period, by death and re-

movals, was 110.

Amongst the additions attention may be specially directed to the

two Snake-Mshes (Polypterus senegalus) from the Eiver Gambia,
obtained by Mr. J. S. Budgett, F.Z.S., during his recent expedition

to the Gambia, and presented by him on Nov. 22nd. These are

believed to be the first examples of this remarkable fish ever

brought alive to Europe.

On behalf of Mr. G. S. Mackenzie, F.Z.S., a photograph was
exhibited of two remarkably large tusks of the African Elephant
{Elephas africanus) recently sold at Zanzibar, and stated to

have been obtained in the district of Kilimanjaro. They
each measured, on the outside curve, 10 feet 4 inches in length,

and weighed respectively 235 lbs. and 225 lbs.

Mr. Sclater exhibited the hind portion of the skin of a Giraffe,

which had been shot on the east bank of the Great Loangwa
Eiver, Northern Ehodesia, in latitude 13° South, and read the

following extract from a letter on the subject addressed to him
by Mr. Alfred Sharpe, dated Zomba, June 14th, 1899 :—

" As you know, there have been from time to time reports of

Giraffes existing north of the Zambezi on the Loangwa, but no one
has been able actually to verify this until now. This skin was
sent to Mpeseni's while I was there, the beast having been shot by
a prospector. He stated that they were not plentiful at all,

and were restricted in area, but that he had seen a herd of 35. The
skin was sent down to Capt. Chichester, and was not complete,

as it consisted of the hind-quarters only, but possibly this will be
sufficient for determination as to whether it belongs to a different

variety from the S. African Giraffe."

Mr. W. B. de Winton, F.Z.S., who had examined this specimen,
was of opinion that it was decidedly referable to the Southern form
{Qiraffa capensis).

Mr. Sclater stated that during a recent visit to Woburn he had
had the pleasure of inspecting, under the guidance of the President,

two young male Musk-oxen (Ovibos moscJiatus) w^hich had been
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lately added to the collection. According to information kindly

supplied to Mr. Sclater by Grosserer Anton IN iiss, of Troiuso, these

animals had been captured on Clavering Island, near Cape Mary,

East Greenland (about 74° N. lat.) on the 16th August, 1899.

Vuung male Miisk-(ix, livincr at Woburn. (From a pliolugraph takeu by

H.G. The Duchess of Bedford.)

Mr. Sclater exhibited photographs of these animals taken by

the Duchess of Bedford, and stated that he believed these specimens

to be the first examples of this remarkable mammal that had

reached Europe alive.

Mr. W. E. de Winton exhibited a remarkable Mouse of the

genus Dendromys. obtained by Lord Lovat at Managatha in

Southern Abyssinia, for which he proposed the name Dendromys

lovati. This new species was of about the same size as B. typicvs,

but was striped to almost the same extent as the Barbary

Mouse (ArvicantJiis barbarus). Perhaps the markings would be

more easily realized if likened to those of the Chipmunks (Tamias) :

the broad black dorsal stripe was divided by a narrow grizzled
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central line ; on either side of the black stripes were pale fawn
stripes ; outside these again were black stripes. The general body-
colour was soft greyish brown. The fur was very soft, like that of

Malacothrix, so that the general effect of this colouring was
particularly pleasing. The tail was barely so long as the head and
body, and was thickly covered with short hairs.

Mr. E. E. Holding exhibited, on behalf of Mr. William
Pierpoint, a series of the horns of the Siberian Roebuck (Capreoliis

pygargus) brought from the Gulf of the Obi, Siberia, and pointed

out some remarkable variations in the form and size usually

characteristic of the horns of this species.

Mr. Holding also exhibited a pair of the horns of the Altai Deer
{Oerviis eustephanus) from the same district, which were mainly
interesting on account of the absence of the third tine on both
horns—a somewhat unusual case, as the third tine in this group of

Deer is the most persistent, the " bez " tine being usually

arrested.

A pair of horns, probably of the same species, also showing the

third tine absent, had been shown by Mr. H. J. Elwes at a recent

meeting of the Linnean Society and figured iu the Journal of that

Society for 1899 (Zool. vol. xxvii. p. 32).

Dr. Forsyth Major, F.Z.S., exhibited several skulls of foetal

Malagasy Lemurs, partly collected by himself and partly lent to

him by the Hon. Walter Eothschild, M.P., and Prof. Charles

Stewart, P.E.S., and made the following remarks :

—

All the Malagasy Lemurs, Chiromys included, exhibit a remark-
able peculiarity of their tympanic bulla, the annulus tympanims
taking no part whatever in its conformation. This condition

is unique amongst the Mammals, if we except the Insectivorous

form Tupaia (Winge), to which I am able to add the nearly

related genus Ptilocercus. To decide the question whether this is

a primitive condition in Malagasy Lemurs, we have in the first

place to investigate how the bulla is developed. In the youngest
stage available to me for examination, the foetus of a Chiromys,
there is no trace of an osseous bulla; the completely ossified

annulus lies almost horizontally underneath the periotic. In a

second stage (Lepidolemur) ossification begins to be developed
from the lower sharp margin of the periotic, M^hich adjoins the
annulus. In a third stage {Lepidolemur) this outgrowth appears
increased, and has a shell-like shape, with the concavity tnrued
outward; the annulus is gradually being uplifted by it. In a

fourth stage (Lemur ruhriventer) the shell-like ossification is still

more increased, and begins to cover the median part of the

annulus ; and this state of things is still more increased in the fifth

(Lepidolemur) and sixth stage (Avahis laniger), with the result that

first the median part, and eventually the remainder of the annulus

becomes invisiblewhen viewed from below,being shut by the periotic
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In the adult (as will be seen by the skull of an adult Lemur ruhri-

venter which I exhibit) the aunulus is represented by a bony ring

—

the size is scarcely larger than in the youngest stages— which hangs

freely in the tympanic cavity, being coalesced with the squamosum

only in one part, viz. anteriorly to the stylo-inastoid foramen.

Ontogeny thus teaches us that the annulus of the adult is not a

secondarily detached part of the bulla.

In the second place, I have to state, in connection with the above,

the important fact, that in the Tertiary Adapis the annidus

tympanicus is a free ring, independent of the bulla, absolutely as

in the Malagasy Lemurs. Besides, in the large development of the

bulla and in the conformation of the whole of the basicranium (in

the shape and position of foramina &c.), Adapis closely resembles

the Malagasy Lemurs. So that, far from agreeing with

Osborn and Wortman, who place Adapis among the " primitive

Anthropoidea," I now see no reason for separating it as a family

from Malagasy Lemurs.
In the Oriental and Ethiopian Lemurs both the annulus and an

outgrowth from the petrosum enter into the composition of the

bulla. In a young N)jcticebus (which I exhibit) it is to be seen

that the median part of the bulla is, as in Malagasy Lemurs, formed
from an appendage of the periotic, \^'hich becomes co-ossified with

the annulus ; in the specimen exhibited the suture between them
is distinctly visible. The annulus, in its turn, no longer plays the

passive parttbat it does in Malagasy Lemurs, but grows out laterally,

so as to form the lateral part of the tympanic cavity, which, however,

never reaches the dimensions it has in Malagasy Lemurs. I have

not, for the present, sufficient matei'ial to follow the process of

development in detail in other Malagasy Lemurs. In the skull of

a half-grown Grdago, it may be seen that the composition of the

bulla is essentially the same as in Nycticebus. Trom the close

agreement in cranial characters between the last-named and Loris

and Perodicticus, it may be safely argued that in the development of

their bulla they also agree with Nycticehus. The same holds good
with regard to Tarsius, as shown by a young skull of Tarsius

spectrum now exhibited.

Dr. Forsyth Major also asked leave to exhibit specimens of two
subfossil Mammals from Madagascar, which would be fully described

later on ; but he preferred not to delay their exhibition, as very

soon it would probably be no longer in his power to exhibit them.

Dr. Forsyth Major made the following remarks :

—

This almost complete skull, together with a mandibular ramus,

represents a new species of Nesojnthecits, which may be called

Is^esojriihecus ausiralis, sp. nov. It is distinguished from N. roherti

by its smaller size, by the less steep facial profile, by the position of

the lachrymal foramen situated on the margin of the orbit, and not

inside as in N. roherti, and by the slightly outward direction of the

orbits. This beautifully preserved specimen shows that the genus
Qlohilemur founded by me on the posterior, and Nesopitheeus roherti
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founded on the anterior part of a cranium, are one and the same

and it furtlier shows that the skull of Nesopithecus is provided \vith

several features characteristic of the Malagasy Lemurs, amongst

them being the character of the bulla before described, in which

it completely agrees with them. The bullae are very spacious, and

the outer opening of the meatus auditorius being very large, the

free tympanic ring can be seen through it without difficulty.

Other features of this remarkable skull are the following :

—

The orbits are open behind. The number and notation of the

teeth are the same as in N. roberti. In the number of the upper

series the latter agrees with American monkeys, but at the same

time with the Lemuriuae. In the lower series the number of pre-

molars is as in the latter ; the number of incisiform teeth is two, as

in the Indrisinse. On the other hand, several features presented

by N. roberti, and in a minor degree by the present species, are

decidedly those of the Anthropoidea, and scarcely a single one of

the characters considered to distinguish the Lemuroidea from the

Anthropoidea holds good in the case before us. In both the species

of Nesopithecus the upper incisors are not separated in the median

line ; in their shape they decidedly resemble the incisors of the

Cercopithecidse, the lower incisiform teeth being inserted nearly

vertically. The true molars, as previously stated (cf. Geol. Mag.
1896, p. 435), present the pattern of the Cercopithecidse. The facial

profile is steep in both species ; very steep in N. roberti, in which

the orbits are directed straight forward and the lachrymal foramen

is situated inside the orbit. These resemblances to the Monkeys
are not limited to the skull, but extend to almost every oue of

the bones of the skeleton, most of which are at hand.

As the question at present stands, we have then to inquire

whether Nesopithecus is the most highly evolved of the Lemuroidea

or the lowest of the Anthropoidea—that is to say, are its Simian

characters independently acquired or not? I do not intend to enter

into this difficult question this evening, as an attempt to answer it

can only be made after a fuller description and discussion of all the

characters.

The beautifully preserved upper molar teeth of Megaladapis now
exhibited form part of a complete set of teeth recently received

from Madagascar, and agree in all particulars almost exactly with

the correspondinhg ';eet of Megaladapis madagascariensis, but they

are at least one-third larger, and thus indicate a huge Lemurid, the

skull of which must have had the approximate length of 330 mm.
I propose to call this new species Megaladapis insignis.

Mr. W. L. Sclater, F.Z.S., Director of the South African

Museum, Cape Town, explained the nature of a series of volumes,

contributed by various authors, which be proposed to issue under

the title of the ' Fauna of South Africa.' The first volume, which

he hoped would be ready in a few days' time, would deal with the

first portion of the Passerine birds ; it had been prepared by the

Proc. Zool. Soc—1899, ]S'o. LXIV. 64
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late Dr. Arthur Cowell Stark, whose tragic death at Ladysmith on
Nov. 18th last had been recently reported. Dr. Stark, who had

spent many years in diiferent pai'ts of South Africa, and had
made its avifauna his special study, had, it was believed, nearly

completed a second volume containing the remaining families of

the Passeres, the MS. of which Mr. Sclater had good reason to

hope would be recovered.

Mr. Sclater had himself completed an account of the Mammals,
wliich was already in the printers' hands. Other volumes on the

Reptiles, Batrachians, Fishes, and some of the groups of Inverte-

brates would follow.

The area embraced in the ' Fauna of South Africa ' would be

that portion of the continent which lay south of the Zambesi and
Cunene Rivers, and would contain the JEnglish Colonies of the Cape
and Natal, Southern Rhodesia, the two Dutch Republics, and the

adjoining German and Portuguese territories.

Passing on specially to the Mammals of this area, Mr. Sclater

pointed out that, so far as his present information went, about 23fj

species had been hitherto recorded within these limits, but that

there could be no doubt that, especially among the smaller forms, a

great many more species remained to be added to the list by future

investigators. Mr. Sclater concluded his remarks by speaking

about some of the older travellers and collectors to whom we are

mostly indebted for our earliest knowledge of South African zoology.

The following papers were read :

—

1. On the Myology of the Edentata. By Bertram C. A.

WiNDLE, D.Sc, M.D., M.A., F.R.S., Professor of

Anatomy in Mason University College, Birmingham,

and F. G. Parsons, F.R.C.S., Lecturer on Human and

Comparative Anatomy at St. Thomases Hospital, late

Hunterian Professor in the Royal College of Surgeons,

England.

[Reoeiyed November 9, 1899.]

Part II.—Muscles or the Hind Limb; axd Sumsiary oe
Conclusions respecting the Musculature or the Order.

The iirst part of this paper, dealing with the musculature of the
trunk, head and neck, and anterior limb, was read before this

Society on March 7th, 1899 (c/. Proc. Zool. Soc. 1899, p. 314).
For convenience of reference we again append the list of animals
on the dissection of which our generalizations are founded. The
Arabic numerals betore the name of each animal refer to the
mention made of it in the text, whilst the Roman numerals follow-

ing each name relate to the bibliography at the end of the paper.
AVhere no such numeral is affixed it may be understood that we



1.



35.
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( 27, 28). In the Manidce (29, 32, 33) tbe ilio-tibialis, tensor fasci*

femoris, and ectogluteus form a continuous sheet as in the majority
of mammals, but the ilio-tibiaHs is remarkable for the frequency
with which it is wholly or partly inserted into the inner side of the

patella. In the Orycteropodidce, Galton (35) describes the ilio-

tibialis as arising from the ilio-pectineal tubercle, and Humphry
(36) as coming from the last rib just external to the psoas.

Mesogluteus, Entogluteus, and Pyriformis.—The Edentata are

remarkable for the imperfect differentiation of the meso- aud ento-

gluteus and the pyriformis, which three muscles form a large fleshy

mass. Such being the case, it is not surprising that the literature of

the subject presents-us with very varying accounts of their coudition.

The fleshy mass above mentioned has the usual origin from the

outer surface of the ilium and from the fascia which also gives

origin to the ectogluteus. In Bradypus (1) and Dasypus (22) we
separated a small entogluteus with some difficulty ; it was inserted

as usual into the front of the great trochanter. In Orycteropus

(35, 37) the entogluteus was present, but Humphry says that in

his specimen (36) it was scarcely distinguishable from the meso-
gluteus. The pyriformis is generally discernible in Bradypus
(1, 4, 5, 6) and Cholcepus (8, 10), rising, as usual, from the inside of

the pelvis. In 2\imaiidua (14), Dasypus (22, 2i), Ghlamydophorus

(28 a), and Orycteropus (35, 36, 37) it was also clearly made out.

In all the other forms of which we have records it is described as

absent or inseparable from the mesogluteus.

Gluteus 2J^'ofundus and ventralis.^A gluteus ventralis (g. quartus)

was found in Tamandua coming from the whole ventral border of

the ilium. This is probably the third gluteal described by Kapp
(15). It is also meutioned iu Tatasia (25) and Oholcepus (10), but

it does not seem to \>e clearly differentiated with any frequency

in the order. The gluteus profundus (g. quintus) has, so far as we
have been able to ascertain, never been seen in Edentates.

Obturator ititernus and Gemdli.—-Cuvier states in his ' Lemons,'
" that, in animals which have the ischium ankylosed to the

sacrum, a muscle coming from the external face of the ischium

takes the place of the obturator internus and gemelli." This, in

our opinion, is equivalent to saying that the intrapelvic portion of

the obturator internus is absent. We found this arrangement
existing throughout the Edentata, with the exception of the

Orycteropodidce, in which the typical mammalian arrangement
occurs, both gemelli and the obturator internus being recorded as

present (35, 36). In one case, however, Galton (35) states that

the anterior gemellus was double, one being attached as usual, the

other coming from the posterior half of the sacral edge of the

great sacro-sciatic foramen ; it seems possible that this so-called

second gemellus may really have been a pyriformis.

Obturator externus.—In the Bradypodidce this muscle was present

and possessed the usual attachments in Bradypus (1, 2, 4) and
Cholcepus (8); but in a second specimen of the latter (10) it is

described as double, the upper part coming from the horizontal
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ramus of the pnbes near the acotahuhim, the lower from the ob-

turator meuibraue and horizontal ramus of the pubes. In tiie

NiinnecOjiluigUhf the muscle is present iu Tamandua (14, 15) and
Cyclothiiriis (17, 20). In the Dasypodvla; it is present in Da»iipus

(22, 23) and Tatusia (25), and was fouud in ChJamydopJiorus (28a),

though not iu the other two specimeus (27,28). In the Manidxe
it teuds to fuse with the quadratus femoris(29, 32, 33), but in oue
case (34) it A\as quite dit^tinct. In the Ori/clemjwdidce (35, 36) it is

present and normal.

Quadratus fonoris.—This muscle is present with the usual

attachments in Bradypug (^1. 4, n, 6), thou^h Humphry failed to

lind it in liis specimen (2). It is also present in Cholcepus (8, 10).

In Tamandua ( 14) among the MynnecopliacjidcB it is present, but in

Cyclothnriis (17, 20) it is described as wanting. In the Dasypodidfp

it is a strong, distinct, rounded mass in Basypus {22, 23, 24), which
rises from the ischial ramus under cover of the adductor mass,
and is inserted into the posterior aspect of the lesser trochanter.

In Tatmia (25) it was absent, while in CMamydopiJioyus (27,28)
it Mas present and triangular in shape. In the Jlanidtr; the fre-

quency with which it becomes fused w ith the obturator externus

has already been noticed. In the Orycteropodidce it was absent in

both Humphry's and Galton's specimeus (35, 36).

Pectineus.—In the Bradiipodida>, Bradypus is remarkable for

the extensive insertion which this muscle possesses, as it is attached
to the whole length of the shaft of the femur (1,3). In one speci-

men (4) it consists of superficial and deep layers, and in that

figured by Cuvier & Laurillard (6) it is divided longitudinally. In
Cholcepus (8, 9, 10) it rises from the pectineal tubercle, and is

inserted into the upper half or somewhat less of the femur. In
the MyrmecopJiagid(e,the muscle is single in MyrmecopjTiacja (11, 12)
and Cydothurus (17, 19, 21). In the former animal it arose from
the brim of the pehis opposite the ilio-pectineal eminence, and was
inserted into the upper two-thirds of the shaft of the femur. It

was entirely supplied by the anterior crural nerve. In Tamandua
(14) it was double, and the part which rose superficially was in-

serted by a small tendon just above the middle of the femur. The
deeper portion was inserted above the last and in the same line

with it, reaching as high as the lesser trochanter. In another
specimen (15) liapp describes the muscle as very thick. In the
Basypodido' the muscle seems usually to be single and small. In
the Manidxe it is also small but distinct, and is inserted just below
the lesser trochanter. In one specimen of Orycterop/m (35) Galton
found the pectineus double ; one portion was strap-shaped and
passed from the ilio-pectineal eminence to the linea aspera, the
other part from the same origin extended to the posterior inter-

trochanteric hoe. In Cuvier and Laurillard's specimen it was also

double (37), whilst in the animal dissected by Humphry it was
single (36).

Adductor femoris mass.—In Bradypiis (1) the adductor longus
was distinct and, rising from the ilio-pectineal line, extended to the
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femur just above the interual condyle. The rest of the mass came

from the sub-pubic arch and was inserted into the middle third of

the femur. The other two specimens of which we have records

(2, 5) were dissected at a time when the presemimembranosus

was as yet unrecognized as a separate muscle, and we suspect that

the description of this muscle is included in that of the adductors.

It is worth noting that the pectineus and adductors rise as near

the middle line of the body as thej can, and wrap well round

the back of the femur so as to act powerfully as external

rotators. In Cholcepvs (8), when the presemimembranosus is

kept separate, the addu^ctors closely agree with those of Bradypus.

Amoug the Myrmecophagidle, Miirwecophaga has the mass divided

into two planes, the more superticial of which rises from the hori-

zontal ramus and anterior half of the symphysis of the pubes and

is inserted into the lower half of the femur. This part is pierced

by the branch of the obturator nerve to the posterior adductor

cruris (gracilis), and possibly, therefore, corresponds to the human
adductores longus et brevis. The more posterior part of the mass

has the same origin as the last, but lies deep to it and obtains

origin from rather more of the symphysis ; it is inserted into the

lower two-thirds of the femur, and probably corresponds to the

human adductor raagnus. The whole of the adductor mass is

supplied by the obturator nerve. In Tamandua (14) two layers

can also be made out, both inserted below the middle of the femur.

Eapp (15) says of this animal that the adductors cannot be divided

into three layers. In CydotJiums, Humphry (17), Meckel (19),

and Galton (20) were all able to distinguish three layers, but pos-

sibly one of these was the presemimembranosus. The Dasypodidm

(Dasypiis 22, 2'S, Tatusia 25, and Chlamydopjhorus 27, 28, 28rt), all

present an indivisible adductor mass. ]n ihit Manidce we were able

to make out three distinct parts, viz., (a) to the outer border of the

femur above the condyles under cover of the outer head of the

gastrocnemius (which reaches unusually high up), tliis is probably

adductor longus
; (6) to the middle third of the femur (adductor

brevis) ; and (c) the most posterior (adductor magnus) to the lower

part of the femur. In other specimens (32, 33, 34) tlie dissectors

all agree that three layers can be seen. In the Orycteropodidm

(35, 36) three layers are also described.

Adductor cruris {Gracilis).— Vae^ Bradypodida seem remarkable

for The constant presence of a double adductor cruris, but the

insertion diifers from that which one is accustomed to associate

with the double condition of that muscle amongst the Mammalia.

In our specimeu of Bradypms (1) the anterior adductor cruris

rose from the inner part of Poupart's ligament, and was inserted

into the upper part of the inner surface of the tibia. The

posterior rose from the symphysis pubis, and, after reaching the

knee, passed in front of the shaft of the tibia to be inserted into

the fascia on the outer side of the leg below, and continuous with

the insertion of the flexor cruris laterahs (biceps). Both parts

w^ere supplied by the obturator nerve. In Cuvier and Laurillard's



900 MESSKS. B. C. A. WINDLE AND F. G. P.\BSONS ON [DeC. 10,

specimen (6), the posterior muscle, instead of passing round the

front of the leg as it did in our case, wrapped round the back of

the thigh, and was inserted just below the insertion of the flexor

cruris lateralis. Humphry (2) also found tiie muscle double, but

Mackintosh does not seem to have noticed this condition in his

specimen. In Chol^xpus we have records of three specimens

(8, 9, 10), all of which agree in calling the muscle double. Among
the 31t/rmecopha(jidce, Myrmecopha^a (11) has a double muscle, the

anterior part of which rises from the ramus of the pubes internal

to the ilio-pectineal eminence, and is inserted into the upper
two-thirds of the cnemial crest of the tibia. The posterior part

rises from the symphysis and descending ramus of the pubes, and

is inserted below the last, into the lower part of the cnemial crest

and shaft of the tibia as low as the middle of the bone. In
Tamandua (14) the muscle rises from the sub-pubic arch, and in

section would appear V-shaped, with the apex of the V directed

mesially and its concavity including the adductor mass. Though
there is no actual line of fission along it, yet the apex of this V
clearly is equivalent to the line of separation into anterior and
posterior portions in Mtfrmecopluiga. The wide and strong

insertion of this muscle is into more than half of the inner side

of the tibia. Rapp describes this muscle as very broad in his

specimen (15). In Ct/clothwus (17, 19,20) the muscle is single

and broad. Among the Dasypodidce the adductor cruris may be

either single or double, the latter condition obtaining as far as its

insertion into the fascia of the leg from the knee to the ankle in

our specimen (22). In another specimen (24) it was single.

Galton (X.) describes it as a thin muscle in Dasiipus (23), but

Macalister (VII.) says that it is broad in Tatusia (25). In
Chlamydophorus (27, 28 n) it is single and thin. In the Manidce
the muscle may also be single or double. In two cases (32, 34)
it fell under the former category, and in other two (29, 33) under
the latter. In all cases the muscle is of specially large size in this

family. In the Orycteropodidce (35, 36, 37) the adductor cruris is

single and broad.

Semimembranosus.—In all the Edentates the semimembranosus
is a very constant muscle rising from the tuber ischii and part of

the ramus, and obtaining insertion into the upper part of the
internal surface of the tibia, deep to the long internal lateral

ligament. The tibial insertion is especially extensive in the
Dusypodidce, and it is remarkable that in these animals the long
internal lateral ligament is attached nearly as low as the middle of

the tibia.

Presemimembranosus.—By many observers this has not as yet
been recognized as a separate muscle, some including it in the
adductor mass, others describing it with the semimembranosus.
Haughton calls it the adductor primus ; Macalister, the adductor
magnus condyloidea. In our specimens of Bradypits (1) and
CTiolcepus (8) it was a perfectly distinct muscle, rising from the
tuber ischii, and being inserted into the femur just above the
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interna] condyle and the inner head of the gastrocnemius.

Myrmecophaga (11, 12) and Tamandua (14, 16), amongst the

Mynnecophagidce, have also perfectly distinct representatives of

this muscle ; and in Cyclothurus (17, 19, 20) it is also evidently

present. Galton (20) speaks of it as a second head of the semi-

tendinosus. In the Dasypodidce, Manidce, and Orycieropodidce the

muscle is also evidently present, but seems to be rather more
closely united with the semimembranosus.

Semitendinosus.—The chief point of interest about this muscle is

the varying presence of ischial, caudal, or both heads. In the

Brudypodidm, Brculypus (1, 2, 4, 5, 6) and Choloepus (8, 9, 10)

possess only the origin from the tuberosity of the ischium, the

insertion being as usual into the upper part of the internal

surface of the tibia. In the Myrmecophagidce, our specimen of

Myrmecophaga (11) was especially interesting in that in it the

caudal and ischial origins remained separate right down to their

insertions, and so formed two distinct muscles. The first of these

(semitendinosus anterior) rose from the tuber ischii, and was
inserted into the internal tuberosity of the tibia just below the

insertion of the semimembranosus. The second (semitendinosus

posterior) rose from the anterior caudal vertebrae, continuing the

origin of the caudo-femoralis, and was inserted into the tibia just

below the last. Both these muscles were supplied by the great

sciatic nerve. In Tamandua (14, 15) only the caudal head was
preseut. In Cyclothurus (17, 20, 21) the caudal head was alone

present, but in another specimen (19) the ischial head was the

only one found. Among the Dasypodidce, Dasypus (22, 23) and
Chiamydophorus {21, 28 a) had only the ischial head, but in

Tatusia (25) both ischial and caudal heads were present. A strong

prolongation, extending to the heel, from the insertion of the

muscle was noticed in Dasypus (22). In the Manidce (29, 32, 33,

34) the caudal head is always present, and in two instances (33,

34) an ischial head was also found, though it was small in the

first-mentioned specimen. In the Orycieropodidce (35, 36, 37)

the ischial head alone was found, and the same prolongation to

the heel already alluded to in Dasypus was noticed. It will thus

be seen that the ischial head is alone present in the Bradypodidce and
Orycteropodidce ; it is also always preseut in the Dasypodidce, though

occasionally accompanied by a caudal head. In the Manidce the

caudal head is always found, and the ischial, if present, is sub-

sidiary ; while in the Myrmecophagidce either ischial or caudal, or

both heads may appear. The presence of a tendinous intersection

in the muscular belly of the semitendinosus has evidently been

sought for by many of the dissectors of these animals, but so far

we have only found its presence recorded in one specimen of

Chiamydophorus (27) described by Macalister.

Flexor cruris lateralis {Biceps femoris).—Among the Brady-

podidce, Bradypus (1, 2, 4, 5) and Choloepus (8, 9, 10) have the

muscle rising from the tuberosity of the ischium, but not from the

caudal vertebrae. The insertion is usuallv into the fascia of the
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leg, by which its fibres uiay be traced to the fibula and tibia in

their upper ends. In addition to this long and constant

niammalian part of the muscle, a femoral origin was found in all

the specimens of which we have records. This femoral or short

head always seems to have a very extensive origin from the shaft

of the femur, and in our specimen of Choloepus it was one of the

largest muscles in the hind limb. Its insertion is usually lower

than that of the long head, and may be connected with the tendo

Achillis ; moreover it is not always fused even at its insertion with

the long head. Amoug the Ali/rmecoj^haijidie the long head, in

our specimen of 2I)/rmeco2)haga (11), rose from the ischium and
was inserted into the fascia over the upper part of the fibula.

The short head was not so large as mtheBradiipodidie, and instead of

rising from the shaft of the femur, it took origin from the insertion

of the caudo-femoralis, it then crossed deeply to the long head,

forming an X with it, to be inserted into the gastrocnemius at the

point whei'e the tendo Achillis commenced to exists In our

specimen of Tainandua (14) there was no femoral head, neither do
Eapp nor Cuvier and Laurillard mention one in theirs (15, 16),

though Macalister states that it is to be found in this animal. In
Cyclothurus (17, 18, 19, 20, 21) nil the authorities are agreed as to

the presence of the femoral head ; and Meckel (19) says that it is

inserted into the outer malleolus, an assertion with which Cuvier

and Laurillard agree. In the DasypodidLcK we find no indication of

a femoral head in Dasmjus (22, 23, 24), Tatusia (25), or Chlamy-
doijJiorus (27, 28, 28 a). In the Manidce a femoral head was
fouud (29, 32, 33), while in the Orycteropodidce no femoral head is

recorded by any of the observers from whom we quote.

Tenuissinnis (Bicipiti accessor ius).—For reasons which will

appear later, we wish to contrast the presence or absence of this

muscle with the condition of the long head of the last described

muscle. First, however, we call attention to the fact that in most
mammals the tenuissimus arises from the anterior sacral vertebra;

under cover of the eeto-gluteus or caudo-femoralis and passes

down, as a narrow ribbon-like muscle, to be inserted with the
lowest fibres of the flexor cruris lateralis, i. e., w ith those fibres

w^hich most nearly attain the ankle. As these fibi'es are often

inserted into the tendo Achillis or gastrocnemius, it is clear that

this will not be an uncommon insertion for the tenuissimus. In
t])e Bradi/podidif we noticed that the femoral head of the flexor

cruris lateralis is always present. In no specimen of Bradyj^jits

(1, 2, 4) or Choloepus (8, 9, 10) is the presence of a tenuissimus
mentioned, while in our specimens (1, 8) we specially looked for

it and can definitely state that it was absent. Amongst tlie

Myrmecophagidce, Mynnecophaja (11, 12) has a short head for the
flexor cruris lateralis, which, instead of rising from the femur,
comes from the surface of the caudo-femoralis. This animal has

no tenuissimus. Our Tamandua (14) had a typical mammalian

' MM. Couvreur and Bertaillon describe an identical arrangement in tlieir

specimen (12).
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tenuissimus, but uo short head of flexor cruris lateralis, and the

same condition existed in Cuvier and Laurillard's speciineu (16).

All the specimens of Cycloiliunis had femoral heads for flexor

cruris lateralis, but in none of them is a tenuissimus recorded.

In the DasypodidcK a short head of flexor cruris lateralis is never

found, but in Dasypus {22, 23) and Tatusia (25) the tenuissimus

was present, though not in CTilamydoplwrus (27, 28, 28 a). The
Manidce have a femoral head to the flexor cruris lateralis. In two
cases (29, 33) there was no tenuissimus, in the others its presence

is not mentioned. The Orycterojjodidce have no femoral head to

the flexor cruris lateralis, but Galton (35) evidently found a

tenuissimus in his specimen, though he calls it the second part of

the semimembranosus. The fact that these two muscles, the

short or femoral head of the flexor cruris lateralis and the

tenuissimus, never in our records and dissections have been found

to co-exist, made us suspect that the two muscles might be

identical. This suspicion was strengthened when we noticed how
similar the insertion of the two muscles was, the origin alone

differing. The condition met with in our specimen of Mynneco-

pJiaya (11), as well as io that of MM. Couvreur and Bertaillon

( 1 2), makes us think that the caudo-femoralis acts as a " muscle-

slide," down which the origin of the tenuissimus slips untU it

reaches the shaft of the femur, when it becomes a short head of

the flexor cruris lateralis. Does this explain the morphology of

the femoral head of the humau biceps femoris ? We are not

prepared to commit ourselves to a defiuite statement of opinion

until we have examined into the matter more fully, as we propose

to do at a subsequent time, but so far as the evidence before us

goes we are inclined to answer the question m the affirmative.

Quadriceps exteiisor cruris.— In all our dissections of Edentates

we found the rectus rising by one broad head from the dorsal and

cephalic margins of the acetabulum, and fusing more or less with

the capsule of the hip-joint. Most of the other WTiters who give

any details of the origin of this muscle speak of it as single-headed.

Humphry, however, states that in Orycteropus (36) its origin is as

in Man ; though Galton, in his description of the same animal (35),

says that the rectus rises from the superior and posterior margins

of the acetabulum, not mentioning the fact that there are two
distinct heads. Our experience of Tnyology makes us think that

in the Edentata, as in most mammals, there is one broad head, and
that in Man this head becomes differentiated into two as an
adaptation to the erect position. In other words, we believe that in

the Edentates both the acetabular and iliac heads of the rectus are

present, but that they are fused or not yet differentiated. Of the

deeper parts of the quadriceps there is little to say beyond the

fact that the quadricipitis lateralis (vastus externus) is always

very large in proportion to the mesialis (vastus internus). In
Chlamydophorus (27) Macalister found an extra head to the

lateralis rising from the ilium beneath the origin of the super-

ficialis (rectus femoris). This was not seen in the other two
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specimens (28, 28 a). It is always difficult to separate the mesialis

from the profundus (crureus).

Tibialis anticus.—Among the Bradypodidce it is rather difficult

to determine the line of demarcation between tliis muscle and
the extensor ballucis, more especially as in both kinds of Sloths

the hallux is aborted. In four specimens of Bradt/pus (1, 4, 5, 6)

the muscle rose from the anterior surfaces of the tibia and fibula,

and was inserted into the rudimentary first metatarsal bone. In
Cholcejms (8, 9, 10) the origin was the same, but the tendon,

instead of being inserted into the metatarsal, winds round the

ankle to the plantar surface of the foot, and is inserted into the

long flexor tendons. In Humphry's specimen (9) and in our
own (8) it divided into three'slips which joined other three slips

from the flexor longus digitorum (tibialis ? iibularis ?), while in

Mackintosh's animal (10) it only joined the flexor of the middle
toe. Among the Myrmecojihagida', the muscle is single in

Myrmecophagn (11) and rises from the upper | of the tibia to

be inserted into the entocuneiform and slightly into the base of

the first metatarsal. In Tamandua (14) there were tibial and
fibular origins, and the insertion was into a sesamoid bone
on the inner side of the navicular. In Cyclothurns (17, 19, 20, 21)
there were tibial and fibular origins, and the insertion in

all cases was into the entocuneiform. Among the Dasypodidce,

Dasypus (22, 23) has tibial and fibular origins, and an
insertion into the entocuneiform, but in Tatusia (25) and
Chlamydophorus (27) only the tibial origin was found. In this

family the muscle is pai'ticularly large. In the Manidce (29, 32,

33) there are tibial and fibular origins, and the insertion is into the
entocuneiform and first metatarsal. In the On/cieropodidce (35,

36, 37) it rises from the upper half of the tibia and from the
fibula. In Humphry's and Galton's specimens (35, 36) its tendon
divides, and is inserted into the first metatarsal and entocuneiform.

Extetuor proprius Jiallucis.—In the Bradypodidce we found no
separate representative of this muscle in our specimen (1).

Humphry (2) and Meckel (4), however, found a small muscle
rising from the lower end of the fibula and passing to the
rudimentary first metatarsal, a condition also figured by Cuvier
and Laurillai-d (6). In Cholcepus (8, 9, 10) a similar condition
was observed. Among the Myrmecophac/idce, Myrmecophaya (M)
and Tamandua (14, 15) have the muscle rising from the lower
end of the fibula and inserted into (11, 12, 14) the terminal
phalanx of the hallux, but in Eapp's specimen (15) it also went to

the second toe. In Cychthurus the extensor proprius ballucis is

noticed by both Humphry and Galton ; but the long extensor
muscles of the foot were evidently imperfectly differentiated, for
Humphry (IV.) found the muscle joining the tendon of the
tibialis anticus, whilst in Galton's specimen (20) it united \\ ith

that of the extensor longus digitorum. In the Dast/podidce,

Dasypus (22, 23), Tatusia (25), and Chlamydophorvs (27, 28 a),

the muscle always rises from the lower part of the fibula and is
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inserted into the hallux. In the Manida; (29, 32) the same
description applies, but in one case (32) a small slip was given to

the second toe as well as to the first. In the Orifcteropodidte (.35,

36) the muscle rises rather higher up from the fibula, and in both
cases had a sUp o£ communication w-ith the extensor longus
digitorum.

Extensor longus digitorum.—In the Bradgpodidce, Bradypus (1,

2, 4) and Choloepus (8, 9) have the usual origin from just above
the external condyle of the femur ; but in Meckel's specimen of

Bradi/pus (4) tibial and fibular origins were also met with. In
Bradypus the insertion is never into the toes. In our specimen (1)
the tendon divided into two slips, which were inserted into the
bases of the innermost and outermost of the three developed
metatarsal bones; it will be observed that the outermost of these

is the same muscle as the human peroneus tertius. Cuvier and
Laurillard's figure agrees very closely with our specimen, though
they call this part of the muscle the peroneus brevis (6). In
Humphry's specimen (2) the whole muscle was apparently
inserted into the outermost metatarsal, while in Meckel's (4) it

went to the innermost. In Choloepus the insertion may be into

the dorsum of all three toes (8, 10), or only into the second and
third (9). Among the Myrmecopluigidfe, the origin is condylar in

Myrmecophaga (1 1) and Tamandua (14), but iu Cyclothurus it rises

from the tibia only (17, 19), or the tibia and the fibula (20). The
insertion is usually into the four outer toes, though in Cuvier and
Laurillard's figure (21) it appears as if slips only went to the third

and fourth toes, and in Couvreur and Bertaillon's specimen of

Myrmecophaga into the three outer toes. In the Dasypodidce a
femoral origin is never found, the muscle rising from the upper
part of the fibula only, and being inserted into the four outer toes.

This description applies to Dasypus (23), Tatusia (25), and
ChlamydMphorus (27, 28a). In one specimen of Dasypus, however,

(22) a slip was sent to the hallux as well as the other four toes;
otherwise this specimen agreed with the rest. In the Manidce the
chief origin is from the tibia and fibula (29, 32, 33, 34), but in

some specimens (32, 34) a feeble femoral origin is found. The
insertion is into the outer three (29, 33) or four (32) toes. In
the Orycteropodidce C35, 36) there is the normal femoral origin,

and the insertion into the four outer toes (35, 36, 37). We have
already drawn attention to the connection with the extensor
proprius hq,llucis.

Extensor brevis digitorum.—In the Bradypodidce this muscle
usually rises from the lower end of the fibula (1,4, 6), but sometimes
from the tarsal bones (presumably calcaneum) (2). It generally

sends slips to all three toes (1, 2), but in one case (4) it only sent a
tendon to the inner toe. In OhoJoepus (8, 9, 10) the muscle always
rises from the tarsus and is inserted into the long tendons of all the

toes. In the Myrmecophagidcp. the muscle always rises from the

tarsus. In Myrmecophaga (11) and Tamandua (14, 15) it sends slips

to all five toes, but in Cyclothurus (17, 19, 20, 21) only to the four
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outer. In the DasypodicUe the origin is always tarsal (calcaneal

with occasional additional slips). In Dasyims (22, 24) the insertion

was into the second, third, and fourth digits, though in another

specimen (23) into the first, second, and third. In Tatusia (25)

its insertion was into the second, third, and I'ourth toes, while in

Chlamydophorus it was inserted into the four outer toes. In the

Manidce the fibular origin sometimes occurs as in Bradypus, at

least this was the case in our specimen (29), though in Humphry's
(32) it came from the tarsus. The insertion may be into the

four outer toes (32, and apparently 34), or into all of them (29).

In the Orycteropodidie (35, 30) the muscle rises from the calcaneum,

and is inserted in one (37) into the three inner toes, in another

(36) into the three midille toes.

Feroiieus lonrjus.—In the Bradypodidce this muscle was found
in three specimens of Bradypus (2, 4, 5) rising from the condyle

of the femur and upper part of the fibula, its insertion in all cases

being into the base of the outermost metatai'sal bone. In our

specimen of Bradypus (1) we failed to find any peroneus longus at

all, and it is absent in Cuvier and Laurillard's plate (6). In
Cholcepus (8, 9, 10) the muscle only rises from the upper part of

the fibula and is inserted into the base of the outermost metatarsal

bone ; so that in tiie family of the Bradypodidce we think we are

able definitely to state that the peroueus longus tendon never runs
across the sole of the foot. Among the Myrmecoplia(jida', the

muscle rises from the tibia and fibula in Mynnecopliaga (11),

from the fibula and semilunar cartilage in Tamadua (14), and from
the fibula only in C'yclothurus (17). La no member of this family

has a femoral head been found. The tendon always runs across

the sole and is inserted into the innermost metatarsal bone or
bones, into the entocuueiform, or (20) into the navicular. Among
the Dasypodidoi the muscle has patellar and fibular oi'igins in

Dasypus (22) ' and Tatusia (25), but only fibular in C'hlamydo-

pliorus (27, 28). lu another specimen (28 a) of this animal there

was an additional origin from the patella. In all these animals the
tendon passes across the sole of the foot. In the Manido' (29, 32,

33) the muscle rises from the fibula and passes across the sole of

the foot. In the Orycteropodidce there is no definite femoral
origin, but the peroneus longus rises from the external lateral

ligament and semilunar cartilage as well as from the upper part of

the fibula. The tendon passes across the sole to the first meta-
tarsal bone. In those animals, such as the Bradypodida', and
jbasypudidie, which have a femoral origin for the peroueus longus,

there is a distinct external lateral ligament in addition. This
fact is of considerable importance in arriving at a conclusion with
regard to the morphology of that ligament.

Peroneus hrevis.—In the Bradypodidie this muscle was present
in three specimens (2, 4, 5), but was absent in the fourth (1). It

rose from the lower part of the fibula and was inserted into the

• This was also seen iu another dissection at the Koyal College of Surgeons.
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base of the outermost metatarsal. In Cholcepus, Humphry (9)
found the muscle as in Bradifpus, but in another specimen (10) as

well as in our own (8) it was not seen. In the Mi/rmecophar/idce

the muscle is present in Mi/miecophaga (11, 12), Tamandua (14,

15), and Oyclofhurus (19). In Dasypus (22 and another) among
the Dasypodklce the muscle rose from the outer side of the fibula

and from the external condyle. It is also present in Ghlamydo-
phorus (27, 28, 28 a). In the Maiiidce (29, 32, 33) and Oryctero-

podidce (35, 36) the muscle is present and noruial.

Peronei tertias, qiiarti et quinti diyiti.—It is difficult, in

reviewing the literature, to feel perfectly certain as to the identity

of these muscles. Macalister (VII.) says " there is no trace

whatever of a true peroueus tertius in any of the species examined,

Chlamydojjhorus, Tatusia, Dasypus, Bradypus, Oholoejnis, Orycteropus,

Pholidotus, Gyclothurus, or Tamandua. The muscles described as

such by authors are, in reality, peronei quinti." We have little

doubt that Macalister is right in many cases, but we have some
doubt as to whether the statement applies accurately to all, siuce

we have seen and already described a typical peroneus

tertius in Bnidypus. The points which, in our opinion, enable a

right decision to be arrived at in the case of a doubtful peroneus

tertius or p. quinti digiti are (a) its nerve-supply
;

{b) its relation

to the ankle, whether anterior or posterior
;

(c) its insertion into

the extensor tendon or into the metatarsal bone of a digit.

Unfortunately many writers fail to give derails on some of these

points or on all of them, and for this reason any generalizations

which we may venture to offer must be taken with a reservation.

In the Bradypodidce a well-marked peroneus tertius, inserted into

the base of the metatarsal bone, passing in front of the ankle, and
supplied by the anterior crural nerve, was found. Meckel (XI.)

and Mackintosh (XVI.) mention a peroneus quinti, which the

latter savs is inserted into the tuberosity of the outer metatarsal.

In Oholcepus (9, 10) a peroneus tertius is described, Humphry (9)

stating that it came from the front of the fibula and was inserted

into the bases of the two outer metatarsal bones. The relation to

the ankle is not mentioned, but from what we learn as to its origin

and insertion we are inclined to agree as to the correctness of this

denomination. It should be borne in mind that both Cholcepus

and Bradypus have only three toes on the hind foot ; so that a

peroneus quinti is not, so far as we have learnt the lessons of

mammalian myology, a muscle with which one would expect to

meet. In the IlyrmecopJiayidce the outer or fifth toe is always

developed, and we find that both Myrmecopliaga (11) and Tamandua
(14) have a peroneus quinti digiti, but we have not been able to

satisfy ourselves as to the absence or presence of this muscle in

Cyclothurus. In the Dasypodidce the peroneus quinti is present in

Dasypus (22 and another) and CJdamydophorus (27, 28 n). In the

Manida; (29, 32, 33) we find no account of a peroneus quarti or

quinti. In the Orycterojmdidce (35, 36) all four peronei were
present, viz., longus, brevis, quarti et quinti digitorum.
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GaMroenemius.—This muscle, amongst the Edentata, has, with
certain exceptions, the typical mammalian arrangement. In the
Bradypodidcp rhe two heads do not unite until they reach the cal-

caneum, but they are not twisted in such a way that the inner

becomes superficial and then external {cf. Journal of Anat. & Phys.

vol. xxviii. p. 414). This is true of Bradijpus (1, 2) and Choloei^ug

(8, 9, 10). In the Manidce (29, 32, 33) the external head is very
large and rises a long way up the shaft of the femur—a condition

far exceeding anything which we have hitherto observed in any
other mammal. It is interesting to notice that nearly all observers

have recorded the absence of fabeilae except in the Orycteropodklte.

Soleus.—Among the Bradypodida the soleus often rises quite

low down on the fibula in Bradypnis, in which animal it arose in

one case (5) from the middle, and in another (1) from the lower
third of the bone. It is inserted into the calcaneum without
joining the tendo Achillis (1, 2). In Choloeptis the chief insertion

is also into the calcaneum in front of the tendo Achillis, but
Humphry noticed that some of its fibres were continuous with
those of the accessorius. Among the Myrmecopliagida; its origin

was chiefly from the fascia over the deep flexor muscles in

Myrmecophacia (11) '. In the last-mentioned animal, in Tamandua
(14), and in Ci/chthainis (19, 20) it is inserted hs in the Bradypodidce.

In the Dasypodidcp it seems usually to join the outer head of the
gastrocnemius, but our information is not very clear upon this point.

lu the Manidcp (29, 32) and Orycteropod'uUe (35, 36) its insertion

is as in the Bradypodidce and Myrmecopliagida. It will thus be
seen that the Edentata as an order are characterized by the
separate insertion of the soleus and the absence or incompleteness
of the tendo Achillis.

Phntarw.—This muscle is liable to a good deal of variation in

the Edentata, and is likely to be confused, on the one hand, with
the femoral head of the flexor cruris lateralis (biceps), and, on the
other, ^vith the flexor tibialis and fibularis. In the Bradypodidce
the muscle was absent in one specimen (1), but in three others (2,

4, 5) it was present as a very large muscle which rose from above
the external condyle of the femur, and was inserted into the long
flexor tendons in the sole of the foot. It is described by some
writers as an extra head of the long flexors of the toes. In
ChoJcepxis (8, 9, 10) the muscle is absent, but the condition in this

form will be again referred to under the head of the tibialis posticus.

Among the MyrmecoplwgidcKit is present in Myrmecophaya (11) and
has the usual mammalian insertion into the plantar fascia. In
Cydothurus (17, 19, 20) it is also present, and is inserted into the
elongated ossicle on the tibial side of the foot. This insertion is

interesting when compared with that which is found in the hand
of Pedetes {cf. Proc. Zool. See. 1898, p. 867), in which the palmaris
iongus, the serial homologue of the plantaris, is inserted into the

' In (12) it had the generalized niammaUan origin from the back of tlie head
of the fibula.
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radial ossicle, or so-called pre-pollex. In Tamandua (14, 15) the
muscle is absent. Amoing the Dasypodidce the plantaris rites from
the ridge above the external condyle in Dasypus (22, 23), and is

continued into the sole of the foot, where it flattens out and sends
slips to three or four of the digits, which slips are perforated by
the tendons of the flexor longus digitorum. In Tatusia (25) there

is no separate plantaris. In Chlamydophorus (27, 28, 28 a) the

tendon passes into the sole of the foot, where it divides into four
slips. Id the Manidce (29, 32, 33, 34) there is no separate

plantaris, it is probably fused with the very large external head oE

the gastrocnemius. In the Orycteropodidce (35, 36, 37) the
generalized mammalian arrangement is found ; the plantaris passes

under the tuberosity of the calcaneum, and forms a fibrous flexor

brevis digitorum for the four outer digits.

Flexor brevif; digitorum.—In the Bradypodida; (1, 2, 5, 9, 10),
Myrmecophagidce. (11, 14, 15, 17), and Manidce (29, 32), the muscle
rises from the posterior part of the lower surface of the calcaneum,
and has no connection with the plantaris when that muscle is

present. The insertion is into the three middle or four outer
digits. The tendons are usually inserted into those of the flexor

longus, instead of being perforated by the latter. The information,
however, as to the manner of ending of these tendons is very
scanty. In the Dasypodidce (22, 23, 27, 28) and Orycteropodidce

(35, 36, 37) the flexor brevis is a continuation of the plantaris, as

in most generalized mammals.
Flexores tibialis et Jihularis.—In the Bradypodidce these two

muscles are difficult to distinguish : in any case they coalesce

before reaching the ankle, and then divide into three tendons, which
pass to the second, third, and fourth toes respectively. This
applies to Brady2nis (1, 2, 5) and CJiolcepus (8, 9, 10). In some
records of Bradypus (2, 5) a femoral head is also recorded, but a

consideration of the conditions has decided us to regard this as a
plantaris. Among the Myrmecophagidce the two muscles are

practically inseparable : they form a single flat tendon, which in

Myrmecophaga (12) and Tamandua (15) has a sesamoid body
where it passes into the sole of the foot. In Tamandua (14, 15)
tendons pass to all five toes, but in Cydothurus (17, 19, 20) there

is no slip for the hallux. In the Dasypodidce (22, 23, 25) the
tibial and fibular heads unite in the lower part of the leg and are

inserted into a very large sesamoid bone in the sole of the foot,

which is held in place by a fibrous band from the calcaneum, the
equivalent of the accessorius. From the front of the sesamoid
bone five tendons pass to the terminal phalanges of the five digits.

In CJilamydophorus (27) the sesamoid bone was replaced by a
cartilaginous nodule. In the Manidce (22, 23, 25) the two muscles
are much more distinct, the flexor fibularis forming a very large

tendon into the inner side of which the small tendon of the flexor

tibialis is inserted. There are tendons for the four outer toes,

but none for the hahux. In the Orycteropodidce (35, 36) the
flexores tibialis et fibularis fuse in the leg and from the tendon

Proc. Zool. Soc—1899, No. LXV. 65
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slips are given off to all live toes. The tendon is joined in the

sole by a slip from the tibialis posticus accessorius.

Fopliteu8.—In the Bradypotlidce (1, 2, 4, 8, 9, 10), Myrmeco-

pliayicUe (12, 14, 17, 19, 20), and Manidoe (29, 32, 33, 34) this

muscle is large, occupying the upper half of the tibia ; its origin

is from the outer condyle, and a sesamoid cartilage or bone is

developed in its tendon. In the Oryeteropodklce (35, 36) its

insertion is singularly extensive, but no sesamoid is mentioned as

having been observed. In Dasypus (22, 23) two tendons of origin

were noticed, the anterior and larger coming from the outer side

of the condyle and the external semilunar cartilage, the posterior

and smaller from the posterior part of the condyle. In Tatusia

(25) and Chlamydophonis (27, 28, 28a) this double origin was not

seen. In no member of the Dasypodidce was a sesamoid cartilage

observed. The Edentata are characterized, as an order, by the

large size of their popliteus.

Tibialis posticus.—In the Bradypodidce this muscle is single

and small ; it usually rises from the middle or lower part of the

shaft of the tibia, and is inserted into the entocuneiform bone.

In the other families (Myrmecophagidce, Dasypodidce, Manidce, and
Orycteropodidce) the muscle is usually double, the more external

being inserted into the navicular or sometimes the entocuneiform,

whilst the other is often larger and passes to the tibial ossicle on
the inner side of the foot. This additional tibialis posticus is

called by Galton tibialis posticus secundus, and by Hyrtl tibialis

posticus accessorius.

Accessorius.—In the Bradypodidce this muscle is always well

developed. Humphry states that in Cholcepug (9) and Bradypus

(2) it was continuous with the tendon of the soleus. We have
carefully dissected both these animals, but found no connection

whatever between the two muscles, nor have other observers

described it. In the Myrmecophayida; (11, 14, 15, 17, 20) and
Manidce (29, 32, 33) it rises as usual from the lower surface of the

calcaneum, and is inserted into the conjoined deep flexors in the

sole. In Myrmecojjhaga (11) it is especially large. In (12) it

gives off a special slip to the hallux tendon. In the Dasypodidce

(22, 23, 25, 27) there is no muscular accessorius, but its place is

taken by the fibrous band which binds the great sesamoid bone o£

the sole of the foot to the under surface of the calcaneum. In the

Orycteropodidce (35, 36) the muscle is also replaced by tendinous

bands from the calcaneum to the outer side of the long flexor

tendons.

Lumbricahs.—In the Bradypodidce we found no lumbricales in our
specimens of Bradypus (1) and Choloepus (8), and their presence

is not mentioned by other observers. In Tamandua (14) and
Cyclothurvs (17), among the Myrmecophagidce, they \Aere not seen,

but Galton in another specimen of Cyclothnrus found three. In
Myrmecophaga (12) there were four. The Dasypodidcs (22, 25, 27)
always have at least four lumbricales, and in one specimen of

Dasypus (23) Galton describes seven. In the Manidce (29, 32, 34)
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three lumbricales are usually found, while in the OnjcteropodidoB

(35, 36) there are four.

Musculi breves pedis.—The abductores hallucis et minimi digiti

are of course absent in the Bradijpodidce, but in all the other

families thej are present. In the Oryeteropodidce, however, the

abductor hallucis is replaced by fibrous tissue. The flexor brevis

hallucis is present in all Edentates escept the Bradypodidce. In the

Oryderopodidce (35, 36) its absence is noted, but Humphry (36)
states that it is rejilaced by fibrous tissue. It is present in all

other Edentata, including OyclotJiurus. The abductor minimi
digiti is present in the Myrmecophagidce, Dasypodidce, Manidce, and
Orycteropodidce ; it usually rises from the base of the fifth meta-
tarsal bone, instead of from the calcaneum as in most mammals.
The superficial layer of deep muscles, ;'. e. those which lie superficial

to the deep branch of the external plantar nerve and are usually

called adductors, are wanting in the Bradypodidce and Manidce.

In the following animals adductores hallucis et minimi digiti were
found :

—

CyclotJmrus (20), Dasypus (22), Tatusia (25), and Oryc-

teropus (35, 36). Tamaivdua (14) in addition had an adductor

indicis. The interossei are usually present as paired flexores

breves, but in the Dasypodidce and Manidce a differentiation into

dorsal and plantar groups is noticed; their exact arrangement,

however, differs in different specimens of the same animal.

Abdominal Muscles.

Serratus dorsalis (S. posticus').—The two portions of this muscle,

thoracis and lumbalis, seem to be but little developed in the Eden-
tata, and this statement particularly applies to the former of the

two. Amongst the Bradypodidce the muscle is represented only by

a fibrous sheet in Bradypus (1), whilst in CJioloepus (10) the thoracic

portion is absent, but the lumbar, attached to the lower ribs, is

present. Amongst the Myrmecophagidce a fibrous representative of

the muscle was found in Tamandua (14) ; it is not figured, however,

in Cuvier and Laurillard's plate of the same species (16). Dasypus

amongst the Dasypodidce does not seem usually to possess any

representative of this muscle, for none was fouud in (22) ; Galton

(23) does not mention one, nor is any figured by Cuvier and

Laurillard (24). Indeed we could have asserted that there is none
but for the fact that Macalister (VI.) seems to have found a repre-

sentative of the muscle in one case. In Tatusia (25) a very feeble

thoracis was found, and a lumbalis attached to the lower four

ribs. Chlamydophorus (27, 2S) had a similarly arranged lumbalis

but no thoracis. In Manis (29) a fibrous representative was alone

found. In Orycteropnis (37) Cuvier and Laurillard figure a

continuous sheet extending from the third to the tenth dorsal

vertebra which appears to be an unusually well-developed

thoracis.

Rectus ventralis.—This muscle in the majority of forms reaches

as high a point of attachment as the first rib, though sometimes
65*
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it falls short of it. Amongst the Bradypodidm this is particularly'

the case. In Bradypus (4, 5) it reached as high as the fifth rib,

and in the latter had four tendinous inscriptions ; in another (6)

it was attached to the ribs from the tifth to the eighth, and in a

fourth (7) from the third to the seventh. In this last two
inscriptions were noted. Amongst the Mi/rmecophacfidce, Tamandua

(14) has the attachment extending up to the first rib, and three

indistinct intersections were seen. In Ci)clothurus (19) the

attachment was to the eight upper ribs with three tendinous

intersections, whilst in another case {'20) only the second to the

sixth ribs gave origin to the muscle. Amongst the Dasypodidc^

the first rib was the point of attachment in Dasypus (22), Tatusia

(26), and Chlamydophortts (27, 28). In the last-named form one

tendinous intersection was alone noticed. In 2Ianis (29) the

attachment was from the first to the fifth rib, and in Orycferopus

(35) the highest rib was also attained. We are not inclined to

place much reliance on the number of intersections, as in small

mammals these are often very indistinct.

Obliqui abdominis externus et intcrnus.—The former of these

muscles was in Brudypus (4) attached to the lower ribs, in (7) to

the ribs from the 6th to the 14th, and in (6) to the last six. The
condition of the internal oblique is only mentioned in the second

of these cases, where it is said to have gone to the last rib.

Tamandua (14) amongst the MyrmecopJiagidce has the first muscle

arising from the fourth rib backward and the second from the

last five ribs. Amongst the Dasypodldo', iu Dasypus (22, 23) the

external oblique rises from the ribs from the third to the seventh,

whilst in another specimen (24) it is stated to have arisen as high

up as the first. In Ohlamydophonts (27) it rose from the lower

six ribs. In Manis (29j the external attained the first rib and the

internal was attached to the last six. In Orycteroptus (35) the

same high attachment of the external oblique is recorded.

Psoas ntar/nus.—This muscle seems to be always present, t-hough

frequently very closely associated with the iliacus, a condition which
we think accounts for the fact that in one or two cases it has been
reported as absent. It is large and more or less connected with the

iliacus in the Bradypodidc, Bradypus (4, 5) and Cholospus (10).

Amongst theMynnecoj^hagidce its presence is noted in Myrmecophaqa

(12), Tamandua (14), and Cydothurus (17). In none of these

cases is any special association with the iliacus mentioned.

Amongst the Dasypodidce it arose from the sides of all the lumbar
vertebrae in Dasypus (22, 23). In Tatusia (25) it is described as

inseparable from the iiiacus, a condition which we think must also

have obtained in Chlamydophorits (28), where it is stated not to have
been found. In another specimen of the same (27) it is said to

have been very small, though separate from the iliacus at its origin,

where it lay as a thin strip along the side of the ilium. In the
account of a third specimen (28 a) no mention is made of this

muscle, though the presence of the psoas parvus is alluded to. It

is therefore probable that here also it was inseparable fiom the
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iliacus. In Manis (29, 31, 32) the muscle arose from the trans-

verse processes of the three lower lumbar vertebrse. It is also

described as present in Orycteropus {3o, 36).

Faoas parvus.—This muscle is generally present, and when present

always inserted into the ilio-pectineal tubercle as usual. In

Bradypux (1,2, 4, 7) it seems always to be a feeble muscle, and
usually to come only from the first lumbar vertebra. In Cholapus

(10) it is described as present.

Amongst the Myrmecophagidce it is noted as having been

present in Myrmecoplraga (12), Tamandua (14), and Cyclothurus

(17), and in the second of these it arose from the last dorsal and

first two lumbar vertebra.'. Amongst the Dasypodidce it arose in

Daaypus (22, 23) from the last dorsal and first two lumbar vertebrae;

it was present, though small, in Tatusia (25), and is also noted as

present in Chlamydopliorus (27, 28 a). In the former of these it is

described as a strong muscle. In Manis it is always present and

strong, generally arising from five lumbar vertebrae (31, 32, 33, 34).

In Orycteropus (36) it arose from the bodies of the lumbar vertebrae

and also slightly from the last rib, and its pi-esence is also noted

in (3.5).

Iliacus.—As has been mentioned above, this muscle is often

more or less fused with the psoas magnus. It also not infrequently

obtains a much larger insertion into the femur than is the case in

human myology. This is the case in Cyclothurus (17), Chlamy-

dophorus (28 «), the proximal third of the femur, Manis (32), more
than half the femur, Orycteropus (35, 36), half the femur. In

another animal of the same species figured by Cuvier and Lauril-

lard (37) the iliacus was divided into two bundles, an external and

an internal.

Myologieal Characteristics of the various Families of Edentata.

Bradypodid^.

1. The dorsal part of the panniculus is feebly mai-ked, and there

is no sterno-facialis or sphincter colli.

2. The sterno-maxiilaris is absent.

3. The sterno-glossus is absent.

4. The rectus thoracis lateralis is present.

5. The splenius colli is present in Bradypus.

6. The rhomboid has no occipital origin in Bradypus, though

there is one in Choloepus.

7. The subclavius is large.

8. The clavicular deltoid forms a cephalo-humeralis in Bradypus,

not in Choloepus.

9. Bradypus has the middle part only of the coraco-braehialis,

Chokepus the short and long portions.

10. Bradypus has humeral and glenoid heads to the flexor longus

cubiti (biceps), Choloepus the glenoid head only.

11. The extensor cubiti (triceps) has only one scapular head.

12. The flexor carpi radialis does not reach the metacarpus.
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13. The palmaris longus is distinct.

14. The flexor siiblimis digitorum is absent in Bradypus, feeble in

Choloepus. '

15. The flexor profundus digitorum has no pahnar sesamoid.

16. The pronator quadratus is very small.

17. The supinator lougus is usually double.

18. The extensor minimi digiti becomes an extenspr brevis

digitorum and often rises from the carpus or metacarpus.

19. The extensor ossis metacarpi pollicis is inserted into the

trapezium.

20. Tiie supinator brevis is inserted into the upper third of the

radius. Sometimes it is bilamiiiar in Choloepus.

21. The caudo-femoralis is fused with ectogluteus.

22. Pectiiieus is sometimes double in Bradi/pus.

23. The adductor cruris (gracilis) is double.

24. The semitendiuosus has only an ischial head.

25. The flexor cruris lateralis (biceps) always has the short femoral

head.

26. The tenuissimus is absent.

27. The extensor longus digitorum has a condylar origin and is

inserted into the metacarpal bones.

28. The extensor brevis digitorum has a fibular origin in Bradypus,

tarsal in Cliola^pus.

29. The peroneus longus never runs across the sdle, sometimes
it has a femoral origin, sometimes the muscle is absent

altogether.

30. The peroneus brevis is sometimes absent.

31. The gastrocnemius has no fabellsD.

32. The plantaris is often absent.

33. The flexor brevis digitorum rises from the calcaneum.

34. The tibialis posticus is single.

35. The accessorius pedis is present.

Mtrmecophagid^.

1. The sterno-maxillaris is present.

2. The sterno-glossus is present.

3. The rectus thoracis lateralis is present.
4. The splenius colh is absent or very slightly developed.
5. The rhomboid has no occipital origin.

G. The subclavius is absent.

7. "When there is a coraco-brachialis it is only the long head
which is present.

8. The flexor brevis cubiti (brachialis auticus) does not rise
from the neck of the humerus.

9. The extensor cubiti (triceps) has more than one scapular
head.

10. The flexor carpi radialis reaches the metacarpus.
11. The palmaris longus is usually indistinct or absent.
12. The flexor sublimis digitorum has only one tendon.
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13. The flexor profundus digitorum has an extra head from the
extensor cubiti. There is no palmar sesamoid in it.

14. The pronator quadratus extends the whole length of the
forearm.

15. The supinator iongus is usually double.

16. The supinator brevis is inserted into the lower part of the
radius.

17. The caudo-femoralis is usually distinct.

18. The adductor cruris (gracilis) is sometimes double.

19. The semitendiuosus may be double, the ischial and caudal

heads remaining separate, or either one may alone be
present.

20. The femoral head of the flexor cruris lateralis (biceps) is

usually present.

21. The tenuissimus is present when the last-mentioned head is

absent.

22. The extens<3r longus digitorum is usually femoral in origin,

but sometimes tibial.

23. The extensor brevis digitorum always has a tarsal origin.

24. The peroneus longus has no femoral head and its tendon
crosses the sole.

25. The gastrocnemius has no fabellae.

26. The flexor brevis digitorum rises from the calcaneum.

27. The tibialis posticus is double.

28. The accessorius is present.

Dasypodid^.

1. The panniculus is highly specialized for moving the carapace.

There is no definite sterno-facialis (sphincter colli).

2. The depressor mandibulae (digastric) is absent or small.

3. The sterno-maxillaris is present.

4. The rectus thoracis lateralis is present and deep to the rectus

ventralis.

5. The splenius colli is absent.

6. The rhomboideus has a large occipital origin.

7. The subclavius is large.

8. The clavicular deltoid does not unite with the trapezius to

form a cephalo-humeral muscle.

9. The coraco-brachialis longus is always present.

10. The flexor longus cubiti (biceps) may have glenoid and
coracoid heads {Dasyi)us), or only glenoid {Tatusia and
Chlamydophorus).

11. The flexor brevis cubiti (brachialis anticus) rises from the neck
of the humerus.

12. The extensor cubiti (triceps) has more than one scapular

head.

13. The flexor carpi radialis sometimes fails to reach the meta-
carpus.

14. The palmaris longus is indistinct or absent.

15. The flexor sublimis digitorum has only one or two tendons.
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16. The flexor profundus digitoruin has a large palmar sesamoid

developed in it.

17. The luuibricales as a rule are absent.

18. The pronator quadratus is absent.

19. The supinator longus is always absent.

20. The extensor ossis metacarpi pollicis is inserted into the first

metacarpal bone.

21. The supinator brevis is small or absent.

22. The caudo-t'emoralis is separable from the ectogluteus with

difficulty.

23. The semimeiubranosus has a A"ery exteusive insertion into

the tibia.

24. The femoral head of the flexor cruris lateralis is absent.

25. The tenuissimus is usually present.

26. The extensor longus digitorum never has a femoral origin.

27. The extensor brevis digitoruin always has a tarsal origin.

28. The peroneus longus sometimes has a femoral origin and its

tendon always runs across the sole.

29. The gastrocnemius has no fabellte.

30. The plantaris is present.

31. The flexor brevis digitorum is the continuation of the plantaris

into the sole.

32. The fiexores tibialis et fibularis have a large sesamoid bone in

the sole.

33. The tibialis posticus is double.

34. The aceessorius pedis is repi-esented only by a fibrous band.

MA^^DiE.

1. The panniculus is arranged as in a generalized mammal.
2. Sterno-facialis and sphincter colli are absent.

3. The sterno-maxillaris is absent.

4. The sterno-glossus is present.

5. The rectus tlioracis lateralis is present and deep to the rectus

ventral is.

6. The splenius colli is absent.

7. The clavicular deltoid forms a cephalo-humeralis with the
trapezius.

8. Tlie coraco-brachialis is absent.

9. The flexor longus cubiti has only a glenoid head.
10. The flexor brevis cubiti rises from the neck of the humerus.
11. The extensor cubiti has more than one scapular head.
12. The flexor carpi radialis reaches the metacarpus.
13. The palmaris longus is usually distinct.

14. The flexor sublimis digitorum has only one or two tendons.
15. The flexor profundus digitorum has a feeble palmar sesamoid.
16. The pronator quadratus is absent.

17. The supinator longus is present or absent.
18. The extensor ossis metacarpi pollicis sometimes reaches no

farther than the trapezium.
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19. The supinator brevis is inserted into nearly the whole of the

radius.

20. The caudo-femoralis is separable from the ectogluteus with

difficulty.

21. The adductor cruris is single or double.
22. The semitendinosus always has a caudal head, though the

ischial may be present or absent.

23. The femoral head of the flexor cruris lateralis is present.

24. The tenuissimus is absent.

25. The femoral origin of the extensor longus digitorum is feeble

or absent.

26. The extensor brevis digitorum sometimes rises from the
fibula.

27. The peroneus longus has no femoral origin and its tendon
passes across the sole.

28. The gastrocnemius has no fabellae.

29. The plantaris is absent.

30. The flexor brevis digitorum rises from the calcaneum.
31. The tibialis posticus is double.

32. The accessorius pedis is present and fleshy.

Obtcteropodid^.

1. The sterno-facialis is well-marked and extends back (caudal-

wards) superficially to the pectorals to form a sternalis as in

Erinaceus and Bathyergxis,

2. The sterno-maxillaris is absent.

3. The rectus thoracis lateralis is absent.

4. The splenius colli is absent.

5. The rhomboideus has an occipital origin.

6. The subclavius is lai'ge.

7. The clavicular deltoid is a separate muscle and is inserted into

the radius.

8. The coraco-brachialis longus alone is present.

9. The flexor longus cubiti has only a glenoid head.

10. The flexor brevis cubiti rises from the neck of the humerus.

11. The extensor cubiti has more than one scapular head.

12. The flexor carpi radialis reaches the metacarpus.

13. The palmaris longus is indistinct or absent.

] 4. The flexor sublimis digitorum has four complete tendons.

1.5. The flexor profundus digitorum has no palmar sesamoid.

16. The pronator quadratus extends over the whole length of the

forearm.

1 7. The supinator longus is present.

18. The extensor ossis metacarpi pollicis is inserted into the

trapezium.

19. The supinator brevis is iuserted into the upper half of the

radius.

20. The caudo-femoralis is fairly distinct.

21. The obturator internus has an intra-pelvic portion.
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22. The pectineus is often double.

23. The adductor cruris is single.

24. The semitendinosus has only au ischial head.

25. The femoral head of the flexor cruris lateralis is absent.
26. The tenuissimus is present.

27. The extensor longus digitorum has a femoral origin.

28. The extensor brevis digitorum is always tarsal in origin.

29. The peroneus longus has no definite femoral origiu, its tendon
passes across the sole.

30. The gastrocnemius has fabellae.

31. The plantai'is is present.

32. The flexor brevis digitorum is continuous with the plantaris
in the sole.

33. The tibialis posticus is double.

34. The accessorius pedis is fibrous.

With the object of rendering comparison more easy we have
arranged some of the more important muscles in a tabular form
(p. 1015).

"We have now to consider what lessons may be learnt concerning
the relations and systematic position of the animals included in
the order of the Edentata from the study of the muscles.

JFlower (Proc. Zool. Soc. 1882, p. 358), in a paper on the mutual
affinities of the animals composing this order, says that " the two
Old-World forms Manidce and OrycteropodidcB are so essentially

distinct from all the American families, that it may even be con-
sidered doubtful whether they are derived from the same primary
branch of mammals, or whether they may not be offsets from some
other branch, the remaining members of which have been lost to
knowledge." In using the muscles in the endeavour to deal with
this problem, the first consideration necessary is to ascertain
whether there are any departures from the generalized arrangement
of mammalian muscles which are common to all the families of this

so-called order, for, if such exist, they are not likely to be adapta-
tions to similar conditions of life in animals far removed in
relationship. For instance, if similar wanderings from the gene-
ralized mammalian arrangement of muscles can be found in the
Pangolin and the Sloth, these wanderings are more likely to be the
result of kinship than of an adaptive modification to meet similar
conditions of life, for few animals more dissimilar in their habits
could be imagined than these two. Everyone who has worked at
Edentate myology will at once think of two curious muscular
modifications which are not usually found elsewhere amongst the
Mammalia, namely, the rectus thoracis lateralis and the femoral
head of the flexor cruris lateralis, or biceps. Both these muscles are
present in the two families, although, so far as we know, the rectus
thoracis lateralis is never found as a distinct muscle outside the
order with which we are now concerned, whilst the short head of
the flexor cruris lateralis is only to be seen in the Edentates,
Platyrrhine Monkeys, and Anthropoids. There are other peculiarities
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common to the two animals, such as the total absence of fabellae

from the gastrocnemius, the occasional presence of a fibular origin

for the extensor brevis digitorum pedis, and the absence of the

sterno-facialis (sphincter colli) part of the panniculus, which are

not so striking as the former two, but which, taken together, are

enough to make us think that there is a closer kinship between

the Sloths and the Pangolins than they are generally supposed to

possess. It would be easy to pick out points of similarity between

the Sloths, Ant-eaters, and Armadillos by reason of which they

differ from the generalized mammalian type, aud which clearly

point to their near relationship with one another ; it w ould also

be easy to indicate by means of its muscles that, although Mania
cannot be a very distant relation of the Bradypodidcp., it is more
closely allied to the Myrmecopliagidce and Dasypodidce. When we
come to consider the Orycteropodidce, however, we are more struck

with the generalized mammalian arrangement of its muscles than by
any special edentate characteristics ; the three points on which we
laid so much stress in claiming a place for the Pangohns in the

Edentate order are wanting in the Aard-vark. There is no rectus

thoracis lateralis, no femoral head to the flexor cruris lateralis, and
it has fabellae in its gastrocnemius just like any other mammal.
In addition to this the sterno-facialis, which in all other Edentates

is suppressed, is very sti-ougly marked and covers a part of the

pectorals as in Erinaceus among the lusectivora aud Baihyergus

among Eodentia. There are, however, a few points in which
the Aard-vark differs from most mammals and resembles the
Edentata. One of these is the presence of more than one scapular

head for the extensor cubiti (triceps), and another is the double
tibialis posticus. We have never yet seen either of these arrange-

ments in any other mammals but the Edentates ; and we cannot
help regarding this animal as a link between the Edentates and the

more generalized stock from which that order has diverged. We
have read with much interest a paper by Dr. Elliot Smith (Trans.

Linn. Soc, 2nd ser. Zool. vol. vii. pt. 7, p. 387) in which he says that
" if the brain of Orycteropus were given to an anatomist acquainted

with all the other variations of the mammalian type of brain, there

is probably only one feature which would lead him to hesitate in

describuig it as an exceedingly simple Ungulate brain." Changing
the word muscles for that of brain, this is practically our own view.

There are only one or two points M'hich would cause us to hesitate

in describing Orycteropus as a generalized type of mammal, but
these one or two are certainly in an edentate direction. We
further i-ead (ib. p. 390) that Manis has certain cerebral features

which point to a relationship with the American Edentate group

;

a statement which strongly confirms the view which we have
already expressed.

Taking all ttiese facts into consideration, we think that the
systematists do well to retain the order of Edentata, although the

name is certainly a misguiding appellation. We also think that

it is not wise to lay too much stress on the articulations of the
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vertebrae of the Americaa forms, and to press these int^o a separate
order of Xenarthra to the exclusion of the Manidce. Tlie Orifctero-

podidce, too, present some feeble claim to be taken into the order,

for, generalized though they are, their muscular peculiarities seem
to point, so far as we at present know, more towards the Edentata
than to any other group of mammals.
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i. Inteoductoby Eemaeks,

The following account of the O^eology of the Grebes and
Divers is ofiFered as a supplement to the very valuable memoirs of

Brandt, Beddard, Milne-Edwards, Fiirbringer, Gradow, Garrod,
D'Arcy Thompson, and others, to which the present writer is

greatly indebted. Although, perhaps, few of the facts herein set

down are really new, it is hoped that the method of their presen-

tation may succeed in bringing to light points which have hitherto

escaped notice. As usual, this work is based upon a study of

the skeletons in the Natural History Museum. These are fairly

numerous, but some genera of Grebes yet remain on our lists of

desiderata. 1 am especially indebted to Mr. Beddard for the loan
of a skeleton of ^chmopJiorus, which is as yet unrepresented in

the Collection.

We have no embryos either of Grebes or Divers ; hard-set eggs
of these would therefore be very acceptable. The only nesthng-
skeletons of this suborder which we possess are two of Podicipes
cristatus, kindly furnished for the purposes of this paper by the
Hon. Walter Eothschild, M.P.
My description of the hemipterygoid of the Diver is based upon

two nearly full-grown skulls, one of which was kindly lent me by
Prof. G. B. Howes, P.E.S. Nestlings of the Diver are badly
needed. We should be grateful for help in this direction from
members of this Society, some of whom doubtless could fill up for
us these gaps.

Comparison is frequently made, throughout this paper, between
the Auks and Divers. This is in no sense to be taken as a
suggestion that these two forms are in any way related. The
points wherein the two resemble one another are many, but they
are to be regarded as instances of convergence, brought about by
similar habits of Hfe. It is intended to make such comparisons a
special feature of this series of papers, in order that they may be
of real use to the working osteologist and palaeontologist, both of
whom are frequently called upon to decide to which of two forms
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a given bone belongs, when only that portion of the skeleton, as
frequently happens, comes up for determination.

ii. The Skull op the Adult.

The skull of the Pygopodes resembles on the one hand that of

the Alcidae and the Penguins, and on the other the Eails. Its

resemblance to the two former rests chiefly upon the structure of
the palate, which in all is schizognathous, and of the deep supra-
orbital grooves, when these are present. It can at once be
distinguished from the Alcidae by the holorhinal nares, which in

the Alcidae are schizorhinal, and from the Impennes by the rod-
shaped pterygoids, the inflated basitemporal platform, the laminate
maxillo-palatine processes, and the great width and shallowness of
the temporal fossa, when present. Its resemblance to the Eails
is confined to the smaller Grebes, and in these it is very striking.

The skull of the Grrebe, however, is always to be distinguished
from that of the Rail by the consj)icuous development of a
cerebellar prominence, similar to that of the larger Grebes, the
Divers, Penguins, and Auks. At the base of this prominence is a
well-marked deepening of the posterior region of the temporal
fossa which is never found in the Eails, where the fossa is only
barely indicated by a very shallow depression.

The Occipital Region.—The occipital condyle is more or less

reniform in the Grebes and hemispherical in the Divers, though
even here the flattened upper surface is shghtly hollowed. The
form and development of the paroccipital processes resemble
those of the Penguins ; they pass upwards into the lambdoidai
crest and forwards into the squamosal prominence. In the
smaller Grebes these processes are but feebly developed, being
represented only by small and somewhat inflated bosses laterad
of the base of the foramen magnum. In the Grebes, caudad of
the inner end of the lip or interior free border of the process is a
deep groove which is not present in the Divers. The supra-
occipital is not pierced by lateral fontanelles, but there is a small
median foramen above the foramen magnum in the Divers ; this

is wanting in the Grebes, and the cerebellar dome—formed by this

bone—is marked by a more or less weU-defined median vertical

ridge, or low keel, forming a supraoccipital crest, differing in
this respect from both Penguins, Petrels, and Auks. This crest
joins the median sagittal crest, dividing the temporal fossae, at the
lambdoidai ridge.

The squamoso-parietal wings, in the Divers, rise in the form of
sharp lateral ridges for the whole height of the skull as in many
Penguins, terminating in the middle line in a more or less

diagonal expansion, which passes forwards into the median
sagittal crest. The free edges of these wings give a sharply
defined crescentic outline to the skull when seen from behind.
These wings, as in the Penguins, occupy the position of the
lambdoidai ridge.
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In the Grebes, the sqiiamoso-parietal wings do not attain to the

height of the skull. In the larger species they cease abruptly at

about halfway, a thin raised ridge running upwards from this

point to the sagittal crest representing the lambdoidal ridge.

In the smaller Grebes the squamoso-parietal wings are feebly

developed. As in the larger species, the lambdoidal ridge is

represented by a thin raised line, terminating at the sagittal

crest.

The Roof of the Cranium.—The parietal region in the Divers
and larger Grebes is impressed by wide but shallow temporal
fossae, divided, in the fully adult bird, by a narrow sagittal crest

(Plate LXXII. lig. 1). It is interesting to note that in a nearlv

full-grown skull of CoJymhus septentrionalis in the Museum Col-
lection this crest (Plate LXXII. fig. 2) is represented by a broad
plate of bone, whilst in an immature C. ylacialis, apparently a
little younger than that of C septentrionalis, inasmuch as some
sutures are yet distinct, the sagittal crest is as sharply defined as

in the adult.

In the larger Grebes the sagittal crest is sharply defined, as are
the temporal fossae. In the smaller species the anterior boundary-
line of the temporal fossa is barely visible, posteriorly the fossa is

moderately deep. The form of the fossa differs from that of the
larger species and Divers, in that it is relatively shorter from
before backwards, the cerebellar region of the skull only slightly

projecting backwards beyond the cerebral. In the former the
backward extension of the cerebellar prominence is very marked,
more so than in the Penguins and Petrels.

The supraorbital grooves of the frontals in the Divers ai'e

separated by a median knife-like edge ; externally, they are bounded
by a broad supraorbital ledge the free edge of which is flattened,

as in many Penguins. Anteriorly, the supraorbital ledge fuses
with the posterior-dorsal limb of the lachrymal on either side.

The anterior inner border of the ledge, immediately behind the
lachrymal, is pierced by a large foramen for the passage of the
lachrymal duct.

In the Grebes, the supraorbital region of the frontals is marked
by a wide shallow median furrow; supraorbital grooves can hardly
be said to exist, being represented only by a faint excavation along
the free edge of the frontal.

The supraorbital ledge, in the Divers, posteriorly combines with
the alisphenoid, to form a prominent postorbital process. In the
Grebes, this process is only very feebly developed ; moreover, this
region of the skull differs markedly in the two forms, in that, in
the Divers the postorbital process is continued forwards as the
supraorbital ledge, whilst in the (grebes the region in front of
this process is marked by a shallow depression for the insertion
of the muscles of the jaws, ^chmophorus seems to be the only
Grebe to which the above remarks do not apply : in this genus the
periphery of the fossa lodging the muscle is produced outwards
into a broad shelf-like emarginate postorbital process.
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Ihe Base of the Skull.—The basitemporal plate of the para-

sphenoid is markedly' inflated, and has a bevelled anterior border,

the free edge of which, in the Divers, is overhung by a down-
growth from the alisphenoidal wings of the parasphenoid. This,

in the Grebes, by its fusion with the free edge of the basi-

temporal plate, foi'ms a pair of closed tubes opening on either side

of the skull, behind the quadrate, and below the squamosal pro-

minence into the aperture which serves also as the mouth of the

tympanic cavity. The inferior and posterior of these two runs

transversely across the skull, and forms the Eustachian tubes of

the right and left sides of the head. The connection with the

choanse is by means of a single median aperture immediately under
the rostrum. The anterior runs forward as a pneumatic cavity

into the body of the parasphenoid to terminate beneath the level

of the foramen opticum. In the Divers, the form of this aperture

is tubular, recalling that of the Penguins, the anterior wall of the

tube being continued outwards behind the squamosal, but in the

Grebes the anterior wall is deficient.

Maramillary processes are but feebly developed ; in the Divers

the paroccipital notch is wide and shallow, it can scarcely be said

to exist in the Grebes. There is a preeondylar fossa, or rather

groove, in the larger species of both families.

The parasphenoid rostrum, in both Grebes and Divers, is some-
what inflated at the base, owing to the presence of the pneumatic
cavity already described.

The Lateral Aspect of ihe Cranium (Plate LXXII. figs. 3-6).

—

The tympanic cavitj' has a sharply defined aperture in the Divers

(Colymbi), by reason of the considerable lateral development of the

alisphenoidal wing of the parasphenoid. Within its mouth can

be seen, distad, two large apertures, lying immediately behind the

alisphenoidal wing just referred to : the upper is the pneumatic
aperture of the parasphenoid, the lower is the Eustachian aperture

;

caudad, and separated by a broad column of bone, lie the fenestra

ovalis and the fenestra rotunda.

The temporalis recess^, so well developed in the Steganopodes and
Petrels, and to a lesser degree in the Penguins, is here represented

only in the Divers, by a moderately deep fossa ; in the Grebes it

is wanting. The posterior pneumatic cavity opening downwards,
behind and above the fenestra ovalis, so well developed in the

skull of the Tubinares, is wanting in both Grebes and Divers.

^ In my recent paper on the Osteology of the Penguins the temporalis recess

was described as "leading eventually, in the dried skull, into the cranial cavity."

This is quite a mistake. The correct interpretation of this is as follows :—In
many skulls, e. g. Piiffinus, above the trigeminal there lies a second foramen
for the sinus transversus of the vena cephalica posterior—at times this is

coTifliient with that for the trigeminal, e.g. Divers—and both these lie im-
mediately outside, below and mesiad of the mouth of the recess in question.

In the Penguin the foramen supplementary to the trigeminal lies immediately
within the mouth of the recess, piercing its inner wall ; owing to imperfect

ossification, the mouth of the foramen iu the dried skin extends upwards
nearly the whole length of the recess.

Pboc. Zool. Soc—1899, No. LXVI. 06
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The tympanic cavity in the Grrebes is not so sharply defined as

in the Divers, owing to the slighter development of the ali-

fipheuoidal wing of the parasphenoid ; in other respects, however,

it closely resembles that of the Divers.

The squamosal prominence is only concerned with the suspension

of the quadrate and does not, in addition—except very imperfectly,

and only in the Divers—form the roof of a temporalis recess, as

in the Tubinares and the Impennes. The paroccipital processes

are well developed in the Colymbi, forming, as in the Impennes, a

backward continuation of the squamosal prominence ; in the

Grebes (Podicipides) these processes are feebly developed, being

represented only by an abruptly truncated lamina of bone.

The temporal fossce.—In the Colymbi (^Divers), and in the larger

Podicipides (Grebes), the temporal fossae are very wide and shallow

and sharply defined. They are separated in the mid-dorsal line

only by a sharp median sagittal crest. Within the confines of

the fossa, on each side, are defined the hmits between the cerebral

and cerebellar regions of the skull, the squamoso-parietal wings

running transversely across the cerebellar dome, as in the Petrels,

and not, as in the Penguins, traversing the boundary line between

these two regions. In the smaller Grebes, e. g. Tachybaptes, the

temporal fossa is only faintly defined, moreover it is almost

entirely confined to the cerebral, and extends scarcely at all on to

the cerebellar dome. This is due, not to any essential difference

in the form or position of the fossa, but to the extremely slight

development of the last-mentioned dome.
The trigeminal foramen, in the Divers, lies immediately outside

the inner wall of the mouth of the fossa representing the

temporalis recess. There is no foramen for the sinus transversus

branch of the vena cepJialica posterior above this as in the

Penguins and Petrels. In the Grebes the trigeminal and the

venous foramen immediately above are confluent ; it pierces the
wall of the alispheuoid immediately in front of the articular

surface for the head of the quadrate and below the anterior

border of the squamosal prominence. It lies relatively further

forwards than in the Divers, inasmuch as, in the Grebes, this

foramen and the anterior border of the squamosal prominence lie

only a short distance behind a vertical line passing through the

postorbital process ; in the Divers both these points lie far behind
this line.

The orbits, in the Divers, are overarched by the supraorbital

ledges, the postorbital process bounding them posteriorly and the
lachrymal anteriorly. The perforated iuterorbilal septum forms
a mesial partition- wall.

la the Grebes the supraorbital ledges and postorbital processes

are wanting, and the lachrymal is very small, so that the orbit in

this group is not nearly so well defined. An osseous interorbital

septum is wanting ; in the Divers a large extent of the middle
region is supplied by membrane, so that in the dried skull the

septum is largely fenestrated.
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The orbitosphenoid in the Divers is completely ossified ; in the
Grebes this is largely represented by membrane, so that the
anterior wall of the brain-case in the dried skull bears a more or

less considerable fenestra. In a skull of ^climophorus kindly lent

me by Mr. Beddard this fenestra is very small, the orbitosphenoid

is ossified dorsad so as to close in and form tubes for the olfactory

nerves as they leave the brain.

In the Divers the interorbital septum forms a vertical bar in

front of the optic foramen, this is wanting in the Grebes.
The ethmoidal region.—The mesethmoid is indistinguisbably

fused with the presphenoid ( = interorbital septum) behind, and the

parasphenoidal rostrum below ; it expands dorsally as usual into a

pair of lateral aliethmoidal plates under the nasal and frontal

bones, the free edges of which curve slightly downwards under
the outer border of the frontal and along the inner border of the

lachrymal. Its postero-dorsal border is continued backwards to

terminate in a sharp, spinous, crista-galli forming a median
partition between the olfactory nerves.

The antorbital plate in the Divers is represented by a thin ridge

of bone running from the mesethmoid outward and forward to

the lachrymal. In the Grebes this is represented by a narrow
band-shaped scroll of bone from the lower and hinder border
upwards to the nasal, immediately to the inner side of the dorsal

end of the lachrymal.

A comparison may profitably be made here between the mes-
ethmoid of the Pygopodes and that of the Impennes and Tubinares.

In the two first mentioned groups the mesethmoid is relatively

smaller than in the last, and only very slightly pneumatic.

In the Divers and Grebes its anterior border curves gently

forwards, carrying with it a pair of lateral wing-like ridges, the
whole eventually terminating in a sharply truncated border running
transversely across the skull immediately under the free end of the

nasal processes of the premaxilla. Its posterior border is deeply
hollowed by the interorbital fenestra. Its dorsal border, anteriorly,

expands into a pair of lateral aliethmoidal plates, tapering from
before backwards

;
posteriorly it runs backwards, in the Divers in

the form of a deep, and in the Grebes in the form of a very narrow
knife-like ridge, the free end of which terminates as a pointed
" crista-galli " within the olfactory fossa.

In the Impennes the form and relations of the mesethmoid
closely resemble those of the Pygopodes.

In the Tubinares, the mesethmoid differs from the forms de-

scribed on account of the fact that its upper and lower regions are

brought into sharp contrast by reason of the great pneumaticity
of the lower region, w^hich causes the upper non-pneumatic half,

with its gently arched aliethmoidal wings, to assume a cavern-like

form, which passes backwards in a tubular manner into the

olfactory fossa. Moreover, the crista-galli takes the form of a
median pillar dividing two large tubular apertures for the

olfactory crura ; whilst in the other forms the crista-galli ia.

66*
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reduced to a spine-like process dividing two greatly reduced

passages for the olfactory nerves, the crura lying caudad of the

crista, and not passing on either side.

The aliethnoids are the only ectoethmoidal ossiiications iu

either the Impennes, Tubinares, or Pygopodes. They constitute

the antorbital plates. In the Colymbi, when present, they

resemble in form those of the Tubinares—plates of bone jutting

out from the mesethmoid to the lachrymal, sloping obliquely

forwards and downwards. They appear, however, in the Colymbi
to be but rarely ossified, and never so well developed as in the

Tubinares. In the Podicipides their true nature is well seen.

Here, they appear as scroll-like bars of bone running continuously

backwards, downwards, and inwards from the exj)anded dorso-

lateral plates of the mesethmoid itself, to pass eventually into the

middle of its posterior border.

The olfactory chamber is of comparatively small size.

The lachrymal in the Podicipides is free, small in size, roughly

semilunar iu shape—with the convex border forwards—and
apparently a disappearing structure. It articulates by its

superior limb with the outer border of the nasal bone. Though
conspicuous from a lateral view, it is scarcely if at all visible from
the dorsal aspect of the skull.

In the Colj'rabi, the lachrymal is roughly of the same shape as

in the Podicipides ; but it differs therefrom, markedly, in several

points. Its superior limb, as in the Grebes, articulates with the
nasal ; but it is free only in the young bird, later it becomes
indistinguishably fused with that bone ; moreover, it sends back-
wards a long spur to fuse with the supra-orbital ledge, and to

enclose with its aid a passage for the lachrymal duct, as in many
Alcidae. Its lower limb, at its free end, is more or less markedly
sigmoidally curved. It is, on the whole, a larger and stronger

bone than in the Grebes.

The Cranial Cavity.—The meiancephalic fossa of the Pygopodes
is relatively both longer and shaUower than in the Impennes and
Tubinares, but is deeper in the Grebes than iu the Divers. The
vagus foramen occupies relatively the same position as in the two
last mentioned groups ; the two condyloid foramina, similarly, lie

mesio-caudad of this.

The internal auditory meatus lies immediately under the mouth
of the floccular fossa and in front of the vagus foramen. The
abducent foramen pierces the anterior border of the fossa, passing

on either side of the pituitary fossa, and emerging in the Grebes
within the rim of the ventral border of the optic foramen, and in

the Divers caudad of the foramina for the oculomotor nerve and
internal ophthalmic artery.

The cerebellar fossa agrees with the Tubinares, and differs from
the Impennes, in its greater relative size. It lacks, however, the
transverse system of grooves and ridges representing the cere-

bellar sulci and gyri so marked a feature in this region of the skull

in the Tubinares.
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The mesencephalic fossa agrees with that of the Tubiuares, in
that the groove for the sinus transversus branch of the vena
cephalica posterior (pp. 1021-2') appears as a deep tunnel excavated
out of the inner wall of the skull. It runs upwards, backwards,
and downwards, following the curve of the anterior semicircular

canal, finally piercing the wall of the supra-occipital tunnelwise,
leaving the skull by a small aperture on either side of the foramen
magnum, but much lower down than in the Impennes or Tubinares.
The Pygopodes differ from the two last mentioned groups in that
this cephalic vein eaters the skull through the trigeminal foramen,
and not by a separate aperture. The floor of the fossa bears a
deep groove for the orbito-nasal nerve.

The pituitary fossa differs conspicuously both from that of the
Impennes and of the Tubinares by its peculiar shallowness. In
the Colymbi it forms a moderately deep pit sloping gently back-
wards ; but in the Podicipides it is represented only by a very
slight oblong depression, bounded on either side by a strong ridge
forming a tunnel for the abducent nerve. This pituitary ridge,

from the point where the nerve enters, is continued upwards and
outwards, to terminate at the groove for the cerebral vein, already
described. This second ridge forms the posterior boundary line

of the messncephalic fossa. There is a well-developed dorsum
sellce and prepituitary ridge in the Colymbi, the latter flattened to

form an optic platform. The pre-optic, as usual, passes on either

side into the tentorial ridge.

In the Podicipides there is no dorsum sellce, the internal carotid

apertures opening directly on to the floor of the fossa.

The optic foramen in the Colymbi is bounded in front by a
vertical plate of bone, being that part of the interorbital septum
bounding the interorbital fenestra posteriorly. This plate is

wanting in the Podicipides.

The cerehral fossce in the Divers and Grebes closely resemble one
another, they both agree in that this region of the brain -cavity

is greatly depressed dorso-ventrally, as in the smaller Tubinares.

The tentorial ridge is sharply defined, particularly so in the Divers.

The bony falx, which dips down between the pallial fissures of the
brain, is not so strongly marked as in the Tubinares. There is

only the faintest indication of the bony ridge marking the position

of the Sylvian furrow such as is found in the skull of Diomedea,
and this is entirely dorsal, and not lateral as in Diomedea. Again,
the tentorial ridge of the Pygopodes and smaller Tubinares lies

horizontally to the long axis of the skull; whilst in Diomedea, for

instance, it is almost vertical in position.

The olfactory fossce, like those of the Impennes, are extremely
small, and pass insensibly into the cerebral fossae behind ; wherein
they stand strongly contrasted with the large tubular chambers
of the Tubinares. They are divided in the middle line, forwards,

by a small knife-like crista-galli. In the Tubinares, it will be
remembered, this crista-galli is columnar.
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TJie Premaxilla, Nasal, and LacTii'ymal.

The naso-premaxillary region of the upper jaw bears a strong

superficial resemblance to tbe Alcidoe on the one hand, and certain

genera ot" Penguins on the other, e. g. that of Megaeudyptes. It

may readily be distinguished from the former by the form of the

nostrils, which are schizorhinal in the Alcidae ; from the latter, apart

from the rest of the skull, it would be difficult to distinguish it.

The nasal, in the adult, both in the Colymbi and Pygopodes is

completely fused with the premaxilla and frontals. In the Divers

it is, furthermore, fused with the outer border of the lachrymal.

It is not deeply cleft caudad, the form of the external narial

apertures being holorhinal ; they are also, by the way, in the dried

skin pervious, there beiug no nasal septum.

The lachrymal is a fairly large bone in the Colymbi, with a

peculiar notch in the posterior border of its free end ; in the

Podicipides, as elsewhere remarked (pp. 1024, 1031), it shows signs

of degeneration.

The Maaiillo-jugal Arch.

The maxilla, in the adult of both Grebes and Divers, is indis-

tinguishably fused with the premaxilla. The maxillo-palatine

processes are Charadriiform in type, closely resembling those of the

Alcidpe, being leaf-shaped, and in the Colymbi more or less

fenestrated. The antrum is very shallow. They are widely

separated in the middle line, and the palate is therefore schizo-

gnathous.

The form of these processes rather closely resembles that of

the smaller Tubinares, e. g. Felagodroma, Procdlaria, but difFers

markedly from that of the larger forms, such as Pvffimis for

instance. In these, it will.be remembered, the maxillo-palatine

processes do not extend baekwai'ds into the lachrymo-nasal fossa,

and are hollowed out to form a spacious antrum of Bighmore.

The anterior end of the maxillo-jugal arch does not trend upwards
to meet the lachrymal, as in many Procellariidoe, bat the lower

limb of the lachrymal in the Colymbi is very long, so much so as

nearly to touch the bar, and thus to completely shut ofp the

triangular lachrvmo-nasal fossa from the orbit. The greater part

of this arch is made up by the quadrato-jugal bar.

The Vomer, Palatine, and Pterygoid.

The vomer in the Colymbi appears to be free throughout life

;

in really adult or advanced Podicipides it fuses with the palatines.

In the Colymbi it somewhat closely resembles that of the
DiomedeidiB, appearing knife-shaped from below and provided
w ith a pair of lateral wings along its dorsal border. It differs

from this type, however, in that it lacks the conspicuous dorso-
ventral curve. Its dorsal aspect is trough-like, and posteriorly

lodges the anterior end of the parasphenoidal rostrum.
In the Podicipides it is knife-like, and lacking the lateral wings,
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when seen from below. From the dorsal aspect, the trough-like

region is found to be restricted to the posterior end, immediately

underlying tlie anterior end of the rostrum.

The palatine (Plate LXXII. fig. 7), in its general form, and in its

relations with tbe vomer and maxillo-palatine processes, somewhat
closely resembles that of the A Icida;. It differs conspicuously from
that of the larger Tubinares iu its greater relative length, and in the

feebler development of the paired median and lateral keels formed
by the inner and outer borders of the palatine caudad of the maxillo-

palatine processes. Its general contour, from the ventral aspect,

may be described as rod-shaped, in front of the maxillo-palatines,

passing behind these into a shallow trough-like expansion. Seen
dorsally, the inner free edge of the expanded portion, cephalad,

rises dorsally into a scroU-shapea plate to articulate mesially with

the vomer. Seen laterally, this scroll-like dorso-lateral plate does

not fit closely up to the posterior border of an almost vertical

maxillo-palatine process as in the Tubinares, but leaves a large

space between.

The pteryrjoid is rod-shaped, and more or less triangular in

section. That of the Colymbi sends outwards, from the outer

border of its extreme proximal articular end, a small plate to abut

against the base of the orbital process of the quadrate. Moreover,

it still further differs from that of the Podicipides, (1) in that it

possesses a strong inward curve, causing the pterygoids to embrace

the parasphenoidal rostrum, as in many Procellariae, from which
it differs, however, in that no glenoid articular surface is developed

for this purpose ; and (2) in that it sends foi'ward and upward, from
the external ventral border of its extreme distal end, a delicate

claw-like process, to embrace the articular end of the palatine

—

or more con-ectly of the anchylosed hem ipterygold. This point

was first noticed by Coues (3).

The quadrate more nearly resembles that of the Tubinares and
Impennes than that, of the Alcidse. It differs from all in the very

elongated and rod-hke form of its orbital process. Its otic and
squamosal heads are sharply divided. The glenoid mandibular

surface nearly resembles that of the larger Tubinares. Its external

condyle is hollowed from before backwards ; its internal condyle

may be divided into relatively large anterior and posterior facets,

meeting one another in the mid-ventral line. Immediately dorsad

of the posterior facet of the internal condyle is a sharply defined

pterapophysial facet for the articulation of the pterygoid. It is

non-pneumatic both in the Grebes and Divers, in which point it

agrees with both Impennes and Alcidae, and differs from the

Tubinares, in which it is pneumatic

The Mandible.

Is slender, elongated, and slightly recurved at the tip. It can be

more or less readily distinguished from that of other groups—such

as some Ai'deidae, which it somewhat closely resembles—by the
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form of the coronoid. This is long, narrow, and pointed. Its

anterior half remains distinct throughout hfe, the posterior region

fuses with the angulare. The dentary suture also remains distinct.

In the Divers the supra-angular is pierced bj a large foramen,

which remains permanently open : furthermore the jaw may be

distinguished from that of the Grebes by a deep notch situated

immediately behind the outer border of the glenoid snrface for the

external condvle of the quadrate ; in this last it agrees -with many
Alcidse. Tlie internal angular process is feebly developed.

The mandible of the Podicipides (Grebes) lacks the notch just

described, and the foramen piercing the supra-angular is much
reduced in size, and shut off from A^thin by the base of the

coronoid ; the internal angular process is moderately well

developed.

The Hyoid.

The Jiyoid of the Pygopodes differs markedly from that of the

Alcidae, both in the form of the basihyal and basibranchial

ossifications, neither do they bear any close resemblance either to

those of the Tubinares or of the Impennes. In each of the three

last-mentioned groups the first and second basibranchials are

anchylosed, the latter being continued backwards in the form of a

median pointed bony style between the ceratobranchials to form
the " urohyal." In the Pygopodes the first and second basi-

branchials appear to remain distinct throughout life.

In the Pygopodes the first basibranchial—the main body of the

bone—takes the form of an oblong plate hollowed dorsally, and
with a shght median keel ventrally. The basihyal is partly

ossified, the ceratobranchials are relatively very long, the epi-

branchials short and slender.

In the Colymbi the first basibranchial takes the form of a

flattened oval, and the anterior region of the ventral median keel

is strongly developed. The second ("urohyal") is apparently but

imperfectly ossified, only the very centre of the rod-shaped style

being bony. In the Museum skeletons thei-e is no basihyal

ossification, but this may have been lost in maceration.

iii. The Sktji-l of the Nestlin^g.

For the nestling which forms the subject of the following notes

I have to thank the Hon. "Walter Eothschild, who kindly provided

it specially for this purpose.

a. Cartilage-bones.

The hasioccijyital seen externally is linguiform ; it forms the

central portion of the occipital condyle posteriorly, and anteriorly

is underfl cored by the basitemporal plate of the parasphenoid.

It joins the exoccipital by harmony suture. Internally it is

bounded laterally by the exoccipital and anteriorly by the basi-

sphenoid.
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Tbe exocdpital.—Externally it is bounded supero-internally by

the supraoccipital, and supero-esternally by that portion of the

prootic cartilage which lodges the floccular fossa. Its internal

border is < -shaped. The posterior limb is free and bounds tbe

foramen magnum, the anterior runs along the outer border of the

basioccipital. Its external border has fused with the prootic

cartilage, the boundary between the two being indicated by a

notch superiorly. The vagus foramen pierces it near its centre.

Internally, it is largely concealed by the opisthotic, only its inner

half being nsible. The vagus foramen appears on this side at the

base of the opisthotic, and indicates how much of the exoccipital

is concealed by this bone.

The supraoccipital is cleft in the middle line superiorly for more
than half its length. Its ventri-lateral border is fused with the

epiotie, but the distinction between the two bones can yet be made
out. Its internal does not differ much from its external form.

The prootic appears externally in the form of an oblong mass of

cartilage separating the squamosal from the anchylosed opisthotic

and exoccipital bones. Internally its size is seen to be considerable.

Supero-dorsally it is notched to form the inferior border of the

floccular fossa. Its outer half hes immediately in front of the

squamosal, which bone it almost entirely shuts out from the inner

surface of the cranium, only a small semicircular strip of about

I mm. being visible, and forming the floor of a groove separating

the prootic from the parietal and alisphenoid bones. Its antero-

ventral border is linguiform and imbedded in a mass of cartilage.

Its inner lateral border is in part (superiorly) fused with the

opisthotic and in part(inferiorly) imbedded in cartilage in common
with the linguiform anterior end. The meatus internus is very

deep.

The epiotie is only ossified at its junction with the supraoccipital

;

the rest of the posterior vertical semicircular canal is yet carti-

laginous, and forms the superior boundary of the floccular fossa.

The opisthotic has almost completely fused with the prootic, but

traces of the original suture still remain. It fuses posteriorly

with the exoccipital. The vagus foramen passes between its

antero-intemal border and the exoccipital in front. There is no
trace of the opisthotic visible externally.

The hasisplienoid is not visible externally, being underfloored by

the parasphenoidal rostrum and its basitemporal plate, with which

furthermore it has now completely fused. Below the pituitary

fossa, and that portion of the basisphenoid immediately behind it,

is a large air-sinus, and this forms the only indication of the

division between the para- and basisphenoidal regions. The
pituitary fossa forms a moderately deep pit. The dorsum sellse is

yet membranous. In the adult the pituitary fossa seems to have

become almost obliterated (p. 1025V Immediately behind the

pituitary fossa the basisphenoid is marked by a deep < -shaped

notch, dividing a median portion from a pair of lateral wings.

The membrane stretched between the two wings forms the dorsum
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sellae. This arrangement suggests an ossification of the basi-

sphenoid from three centres—a median longitudinal, running
forward to lodge the pituitaiy fossa, and two lateral wings. This

is a point for further investigation on fresh material.

Tiie basisphenoid is bounded laterally by the alisphenoid,

postero-laterally by the procitic, and posteriorly by the basi-

occipital, and anteriorly by the presphenoid.

The alisphenoid has partly fused with the orbital process of the

frontal, but is otherwise at present free. Externally it is roughly

circular in form. The posterior convex border follows the outline

of the concave anterior border of the squamosal, but the two
borders do not as yet even touch. Neither has the ossification of

its ventral border extended downwards as far as the parasphenoid.

The orbito- and presphenoids have not as yet begun to ossify.

They are represented only in the dried skeleton by a thin trans-

parent sheet of tissue—the remains of the original cartilage.

The mesethmoid is almost completely ossified and subcrescentie

in form, its convex border forwards. It extends vertically from
the parasphenoid below to the nasal above.

The qvadrate has not yet assumed its fully adult form, the distal

end of the orbital process being only cartilaginous and relatively

shorter than in the adult.

The columella is represented only by its base, which is ossified

;

the stapedial rays are not distinguishable in the dried skull.

The articulare can still be distinguished as a separate element.

b. Memhrane-bones.

The panelal externally is oblong in form, with its borders

nearly straight and at right angles one with another. Immediately
above the antero-venlral angle of its anterior border it is over-

lapped by a tongue-shaped process from the frontal. Its inferior

border rests upon the dorsal border of the squamosal, than which
it is a trifle broader. Its posterior or hinder border ventrad abuts

against the epiotic, which at this point is cartilaginous, and
dorsad forms a harmony suture with the supraoccipital. Internally

the angle formed by its hinder and ventral borders is cut off from
the inner surface of the skull by a portion of the pro- and epiotic

bones.

The/»wz<a? has its hinder border nearly straight. Just above
its postero-ventral angle it sends backwards a slight linguiform

process to overlap the parietal. Its outer, ventral border caudud
extends downwards to within a short distance of the level of the
squamosal, cephalad it sends downwards a small orbital process to

overlap the alisphenoid.

The squamosal seen externally is almost quadrate in form, but
widest along its dorsal border, which, like the remaining three, is

slightly hollowed. It articulates by a close harmony suture with
the parietal. In the hollow of its hinder border there is a small

osseous nodule representing a portion of the opisthotic.

The squamosal is almost entirely excluded from the cranial
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cavity, being covered by the prootlc. It appears, however, as a

small semicircular tract of bone curving rouud the outer lateral

border of the prootic, and bounded above by the frontal and in

front by the alispbenoid.

The nasal extends backwards to a point corresponding in the

adult with the level of the free posterior border of the anterior

portion of the fenestrate interorbital septum. The external

processes extend forwards to the anterior extremity of the

external nasal fossa. The form of the nasal cleft is holorhiual.

The posterior border of the nasal is produced backwards into a

point. In the Grebe this point is separated from its fellow of the

opposite side by a median forward extension of the frontal ; in the

Diver the two points meet in the middle line. The mesial edges

of the right and left sides are separated one from another, for a

considerable distance behind the level of the posterior narial

aperture, by the nasal processes of the premaxilla. In the adult

the extreme posterior limit of these processes is indicated by a

more or less well-marked transverse groove, corresponding with the

" nasal hinge " in forms in which this is present.

The lachrymal in the Grebes is subcrescentic in form, and

apparently in process of degeneration. In the Divers it is still a

moderately large bone. It articulates entirely with the nasal, from

which it projects laterally, for a considerable distance on either side

of the skull, in the form of a subcresceutic backwardly directed

spur. The inner border of this spur is hollowed and forms the

anterior limit of the supraorbital groove. The extreme posterior

end of the spur anchyloses with the supraorbital ledge, which

anteriorly between itself and the inner border of the lachrymal is

deeply hollowed ; thus a large supraorbital fenestra is left for the

passage of the duct of the nasal gland. A similar supraorbital

fenestra is found also in many Charadriiform birds, e. y. Alcidse.

The inferior limb of the lachrymal in the Divers extends down-
wards to within a short distance of the quadrato-jugal bar. Its

free end is deeply notched, the lower projecting backwards for a

considerable distance beyond the level of the upper hmb of the

notch.

The premaodlla in the Pygopodes is produced forwards into a

point. The median cleft dividing the nasal processes does not

extend so far forwards as in the Impennes. They rest upon the

internal processes of the nasals.

The maxilla extends backwards rodwise to form the inferior

border of the anterior half of the quadrato-jugal bar, underlying the

jugal, and forwards as a long triangular splint below the maxillary

process of the premaxilla. It is bounded on its inner side by the

palatine. The maxillo-palatine process takes the form of a concavo-

convex lamella, which in the Colymbi extends further backwards

into the lachrymo-nasal fossa than in the Podicipides. There is

never more than a vestige of the antrum of Highmore.

The jugal takes the usual elongated splint-like form. It over-

lies the maxilla anteriorly and the quadrato-jugal posteriorly.
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The quadraio-jttgal extends forwards beyond the middle of the
quadrato-jugal bar, passing to the inner side both of the jugal and
maxilla. It articulates posteriorly with the quadrate, fitting into

a deep cup-shaped cavity.

The vomer in the Colymbi articulates with the hemipterygoid
posteriorly, and with the palatine by means of its dorsal border.

In the Podicipides, in our Museum skeleton, the relations of the
vomer to the hemipterygoid are not easily made out, owing to the
fact that the hemipterygoid has not yet split off from the pterygoid

(p. 1026).

The palatine is of great length, extending forwards as a long
slender rod to within a short distance oF the tip of the jaw.

Posteriorly it is more or less grooved along its ventral aspect ; from
its inner dorsal border there arises caudad a leaf-like plate of bone
turning inwards towards the middle line, the free border of which
articulates with the superior border of the posterior end of the
vomer.

The pterygoid, in so far as its general form is concerned, has
been already described. "We are concerned here only with the
segmentation of its anterior end to form the

Hemipterygoid.—Tliis can best be studied in the Colymbi. Here
it bears a very close resemblance to that of the Impennes. In the
skulls of two Divers in the Museum Collection the segmentation
between the pterygoid and hemipterygoid is not only complete, but
a perfect joint has formed between the two. The hemipterygoid
itself has not yet fused with the palatine, but articulates with it by
suture. Its form is that of a short triradiate spike extending
forwards above the proximal end of the palatine, which underfloors
it, to overlap the extreme posterior end of the vomer, which, as

previously remarked, articulates for the most part with the palatine.

In the Grebe, in the youngest skulls, segmentation has not yet
taken place ; but at the point where this is about to happen there
is an indication of a fracture, having jagged edges similar to that
figured and described recently in the Impennes, only that in tins

case the separation is less distinct. In a nearly adult Grebe the
form and relations of the hemipterygoid agree exactly with those
of the Diver just described.

In the Tubinares, it will be remembered, the form of the
hemipterygoid differed from that just described.

The dentary does not appear to undergo any appreciable change
of form between nestling and adult periods.

The splenial is precisely similar in form, both in Grebes and
Divers. It resembles a flattened cone, the base contributing to
form the ventral border of the jaw.

The coronoid is at first rod-shaped, then turns abruptly upwards
and expands into a flattened trowel-shaped blade, which remains
more or less distinct throughout life.

The angidare is only just distinguishable as an independent bone.
The supra-angulare can be distinguished as a separate hone only

in the youngest of the Grebes in the Museum Collection.
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iv. The Vertebral Column.

The vertebrae seem to resemble those of the Steganopodes more
nearly than of any other group, and, amongst the Steganopodes,

they most nearly approach those of Phalacrocorax. They are quite

different from those ot the Impennes or Tubinares. They can,

however, be at once distinguished from those of Phalacrocorax,

in that the thoracic vertebrae are heteroccelous ; but they differ also

in other respects.

The odontoid ligament of the atlas is not ossified. The neural

arches of the anterior cervicals are not, like those of the Impennes
and Tubinares, deeply notched posteriorly. In the Colymbi they are

sharply truncated and very broad, in the Podicipides they are, as

in Phalacrocorax, marke.l by a slight notch ; this notch, however, is

cut out of the coalesced bases of u pair of hyperapophyses and lies

behind the postzygapophyses ; ordinarily such a notch is formed
by cutting away the neural arch itself so as to leave the post-

zygapophyses as a pair of articular surfaces, each at the termination

of a A-shaped fork. The hyperapophyses of these vertebrae in the

Divers take the form of stout pillars, grooved at the top. In the

Grebes the pillars become mere tubercles placed close together and
deeply grooved superiorly. In this they resemble the vertebrae

in the same region of Phalacrocorax. The neural arches of the

posterior cervicals do not present any very noticeable features.

In the Colymbi the 5th to the 10th vertebrae bear catapophyses,

which, rapidly converging, give place to hypapophyses. These
run backwards to the extreme end of the centrum in the form of a

strong median keel. The vertebrae l-4and 1 1-13 bear catapophyses.

In the Podicipides the cervical catapophyses from the 3rd to 13th
vertebrae form deep tubular grooves for the carotids, recalling

those of Plotus and Phalacrocorax. The cervicals 1-3 and 16-23
bear well-developed hypapophyses.

The thoracic vertebrae—and the last cervical—in the Divers are

all free, save the last, which is anchylosed with the synsacrum.
1 to 5 bear median hypapophyses, with broadly expanded free ends,

as in Alcidse and some Impennes, e. g. Pygoscelis.

In the Grrebes the last cervical and the thoracics 1-4 are anchj^-

losed to form one mass ; the .5th thoracic is free, but the 6th and
7th are fused with the synsacrum.

The synsacrum of the Pygopodes is remarkable for the extra-

ordinary lateral compression which it has undergone, accompanied
by an almost complete suppression of the di- and parapophysial
elements. Pleurosteal elements appear to be wanting.

i'rom the evidence obtainable from the synsacral region of a
nestling Grebe we may perhaps be justified in holdiug that

the synsacrum of the adult includes some 15 to 17 vertebrae. Of
these the 1st is thoracic, the next 4 are lumbar, then follow 3
lumbo-sacral, 2 sacral, and 5 or 6 caudal. The 3rd and 4th lumbar
bear small nipple-like parapophysial processes at the base of the

ueuron,behindthesefollow,as just stated, 3 lumbo-sacraland2 sacral.
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These last bear ouly a roughened diapopl\ysial surface on the
neuroid. There is no indication of a plenrapophysial element
(sacral rib). If these two vertebrse are really sacral then they
lie more caudad than usual, being behind the acetabulum and
directly opposite the middle of the ilio-ischiadic foramen. The
characteristic lumbar enlargement lies between the 2nd lumbar in

front and the 1st sacral behind.

The free caudal vertebrse vary from 6-7 in number, including
the pygostyle. They are very feebly developed in the Grebes,
Intercentra occur below the caudal vertebrae both in Colymbi and
Podicipides, but are reduced to mere vestiges in the former.

The lateral compression of the synsacrum is less marked in the
nestling than in the adult ; and the high neural crest of the adult
preacetabular region is wanting in the nestling.

V. Thjs Eibs.

The anterior anchylosed cervical ribs in the Pygopodes, in their

form and position, recall those of Phalacrocorax. In the adult
they are completely fused above with a downgrowth from the
ventral surface of the anterior zygapophysis and below with the
anterior and ventral borders of the catapophyses so as to form a
bony canal for the vertebral artery.

In the Grebes they are found only from the 2nd to the 9th
vertebrae, and are comparatively feeble, though long ; those of the
2nd vertebrae are mere vestiges. In the Divers (Colymbi) they
start from the 3rd vertebra, but terminate, as a pair of vestigial

processes on the 10th or 11th ; they differ markedly from those in

the Grebes by their great length and thickness, extending back-
wards so as to embrace the catapophyses of the vertebra next behind,
when the neck is straightened out.

The posterior free cervical ribs in the Podicipides are two in

number (see next page). The penultimate, borne by the 21st
vertebra, is long, styloid, and without an uncinate ; that of the
22nd vertebra is longer, extending down to the level of the top
of the sternal rib immediately behind it. It bears a large uncinate,
but no sternal segment.

In the Colymbi there is only one free cervical, apparently
corresponding to the antepenultimate rib of the Grebe.
The thoracic ribs in the Podicipides are 7 in number, the last

two being overlapped by the ilium. 1-5, like the last cervical,

bear large uncinates ; these are absent on the 6th and 7th. There
are 8 pairs of sternal ribs, the 8th being bound by membrane to

the posterior border of the 7th. Thus there is evidence of the loss

of at least one pair of thoracic ribs. It should be remarked, by the
way, that the 7th pair of sternal ribs do not articulate with the
sternum.

The thoracic ribs in the Colymbi number 8 pairs, all but the
last of which articulate with the sternum. The last 3 pairs are
overlapped by the preacetabular ilium. The 8th pair are mere
vestiges.
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It is probable that the long styloid free rib of the last cervical

or cervico-thoracic vertebra was originally larger and connected
with the sternum by means of a sterual rib ; in other words, this

represents a thoracic vertebra which has been transferred to the

cervical series by the loss of the sternal segments and its ribs.

Thus, what is now the first was earlier the second thoracic

vertebra and rib.

In the Podicipides this transference of vertebra from the thoracic

to the cervical series is still more marked, inasmuch as what now
forms the first thoracic vertebra and rib in the Diver is in the

Grrebe the last cervical. This seems the most satisfactory way of

explaining the presence of the long free ribs in both Diver and
Grebe, and wherever else they occur. The transference of the

2nd pair in the Grebe seems to have been comparatively recent,

inasmuch as the uncinate is still retained.

If this interpretation be correct, and it is one which was, I beheve,

originally put forward by the late Prof. T. J. Parker, then one more
thoracic segment is represented in the Grebe than in the Diver,

inasmuch as what now answers to the 1st thoracic of the Grebe
really represents the 3rd, and what now answers to the 6th—the

last vertebra now connected with the sternum by a sternal rib

—

represents the 8th thoracic vertebra. The 6th and 7th vertebrae

have already fused with the synsacrum. The 7th ( = 9th) ceases

to be connected with the sternum, and the rib of the 8th (= 10th)

vertebra is represented only by its sternal segment. In the Diver
there is only evidence for 9 thoracic vertebrae, the 9th now venturing
but a minute stvlet partly fused with the preacetabular ilium, and
projecting from its ventral border as a small spine.

The presence of these free ribs is exceedingly interesting, they

form one of the many links in the chain of evidence, hinted at by
Mr. Beddard (1), which goes to show that a shortening of the

sternum has taken place.

The ribs and uncinate in both Grebes and Divers are relatively

broad and flat and of moderate length. In all these particulars

they differ markedly from the Alcidse, to which the Pygopodes bear

a superficial resemblance. In this last group the sternal and
thoracic ribs are of great length. Especially is this the case with
the hindmost ribs, wliich are of enormous length, extending
backwards so as to project beyond the level of the free end of

the pubes.

vi. The Sternum ai^d Pectokal Girdle.

The sternum of the Colymbi is very long and bears a superficial

resemblance to that of some Alcidae. It can be immediately
distinguished therefrom amongst other things by the shallower

carina, the feebly developed spina externa, and the large lingui-

form metasternum, whicii projects considerably beyond the posterior

lateral processes.

The sternum of the Podicipides differs very markedly from that

of the Colymbi. In the first place, it is conspicuously shorter. In
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Podicipes Jiuviatilis, for instance, the width across the posterior

lateral processes may equal the whole length of the corpus sterni

;

in other words, the sternum may be as broad as long. In the

Divers the width across the widest part is about one-third the total

length of the sternum. There is no spina externa nor interna

;

instead, this region of the sternum is deeply hollowed. The lower
lip of the coracoid groove is very large, making the groove ex-

ceedingly deep. In the Diver this lip is not greatly developed.

The metasternum is deeply notched and not produced backwards
into a linguiform plate as in the Divers. The anterior lateral

processes are larger and project forward. In the Diver they are

sharply truncated, the free anterior border sloping distinctly

backwards.

The comcojrf is short and straight, both in Grebes and Divers.
In the former, the epicoracoid is marked by a wide articular surface
running transversely across its ventral aspect. The procoracoid
process is absent. In the latter the broad articular surface is

absent on the ventral aspect and there is a small procoracoid
process. In both there is a well-marked processus lateralis. There
is no supracoracoid foramen, as in the Alcidae; the posterior free

border of the epicoracoid is almost knife-like and not, as in the
Alcidae, squarely truncate.

The scapula, as compared with that of the Alcidae, is relatively

short, and has but a very narrow transverse articular surface,

instead of a very wide one as in Alcidae. In the Podicipides there
is a well-marked acromion process projecting downwards from the
shaft beyond the level of the coracoid articular surface.

The clavicle is not provided with an external lateral facet for

articulation with the coracoid, as in many Steganopodes and
Alcidae. There is a small hypocleideum. The right and left

limbs of the clavicle are very broad and laterally compressed in the
Divers. In the Grebes the upper free end of each limb is pointed,
and runs along the antero-internal border of the scapula.

vii. The Pelvic Giedle.

The form of the pelvic girdle in the Pygopodes is unique amongst
living birds. Its most characteristic feature is the extraordinary
elongation and lateral compression which has taken place.

Although the synsacrum has been involved in this compression, it

is not, at first sight, so marked as in the innominate bones. The
preacetabular ilium is small and narrow, and widely separated from
its fellow of the opposite side, but is not otherwise very remark-
able. The postacetabular ilium, however, takes the form of a
broad, flat, almost or quite vertical lamina. This in the Grebe
meets its fellow of the opposite side, in the Diver is separated by
the knife-like ridge formed by the neural spines of the anchylosed
synsacral vertebrae. The ilio-ischiadic forameu is moderately large

;

the obturator foramen in the Colymbi remains permanently iu

connection with the fissure of that name, in the Podicipides the
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foramen is shut off from the fissure by a bar of bone. The pubis

is long and rod-shaped throughout in the Podicipides, but becomes

spatulate at its free end in the Colymbi. There is no pectineal

process.

The preacetabular ilium, the ischium, and pubis become more

or less completely ossified at a much earlier date than the post-

acetabular ihum. This last is as yet for the most part still

cartilaginous. The separate elements of the innominate bones

are still very distinct.

viii. The Pectokal Limb.

The wings of the Grebe and Diver bear a very close similarity,

and perhaps more nearly resemble those of Fhalacrocorax than

of any other group.

The wino- of the Diver can be readily distinguished from that

of the Grebe by the great relative length of the metacarpals.

As Sbufeldt (18) has pointed out, the Divers in this particular

probably stand alone. The delto-pectoral crest is larger in the

Diver, and the fossa for the brachialis internus is deeper. There

is no ectepicondylar process nor subtrochanteric pneumatic fossa.

The delto-pectoral crest in the Divers is separated from the crista

inferior by a deep gorge—the planum intertuherculare ; this in the

Grebe is represented only by a shallow depression. The coraco-

humeral groove takes the form of a deep pit ventrad and distad of

the caput humeri.

The forearm in the Grebe is nearly as long as the arm, consider-

ably less so in the Divers.

In the manus the great length of the metacarpals in the Colymbi

has already been commented on ; the 1st phalanx of digit II. in

the Divers is relatively shorter and broader than in the Grebes
;

the same applies to the remaining phalanges.

The carpus does not seem to call for any special remark. For

further details concerning the fore limb, see Key (p. 1044).

ix. The Peitio Limb.

The pelvic limbs of the Grebe and Diver bear an exceedingly

close resemblance one to another, but differ in almost every

particular from those of any other group.

The femur is very short and thick, with a strong dorsal curve.

Its proximal and distal extremities are greatly elongated trans-

versely. The head lies rather below the level of the antetrochanter,

and bears a deep fossa for the ligamentum teres. The fibular

condyle is of great size, and lies considerably below the level of

the tibial.

The tibio-tarsus is remarkable for the enormous development ot

the cnemial crests, which form a large pyramidal process projecting

vertically upwards beyond the femoral articular surface. This

Pboc. Zool. Soc—1899, No. LXVII. 67
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process in the Diver (fig. 1) may exceed the femur in leno;th.

In the Grebes (fig. 2) it is not more than half as long. The ecto-

Kg. 1. Fig. 2.

Outer aspect of the pelvic limb of Colymbus septenfrionalis (fig. 1) and
Podicipes ci-istaius (fig. 2), adult.

cc, cnemial crest; p., patella; /, femur; jib., fibula; t, tarsus.

and entocnemial crest.s bear about equal shares in the formation
of this cnemial process.
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The Tubinai'es and Alcidae both develop large cneinial processes,

which, as in the Pygopodes, project vertically beyond the femoral
articular surface. But these never attain the size of those of

the Pygopodes, and diifer, moreover, in form. In the Alcidse the

ento- and ectocnemial crests bear about equal shares in the

formation of the process, but the former starts suddenly from the

shaft just below the head of the tibia, in the Pygopodes it arises

near the middle of the shaft and more or less gradually increases

in size, and in the Tubinares it arises as in Alcidse, but imme-
diately expands into a more or less flabelliforra plate.

Fig. 3.

f.tr-

Outer aspect of the pelvic limb of Podicipex cristafm, nestling.

p.t., proximal tarsal mass ; other letters as in figs. 1 & 2.

About the exact homology of the great cnemial crest of the
Pygopodes there seems to be some doubt, even now.

According to Shufeldt (18) it is to be regarded as repre-
senting the olecranon of the ulna, and both are to be treated
" as mere extensions of the shaft of the bones " to which they
belong. The cnemial crest, or " rotular process," is stated by
him to have a separate centre of ossification, separate from that
of the tibial epiphysis. The patella, which has been held by

67*
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Vicq-d'Azyi (20), Owen (13), and others to be the bomologue of

the olecranon, is considered by Shufeldt as a sesamoid only.

Prof. D'Arcy Thompson (19) sees, apparently, like Selenka (15)

and Flourens," in the cnemial crest ot the Grebes and Divers

nothing more than " the npper extremity of the tibia."

In a preparation in our Museum Collection, of the pelvic limb

of a nestling Grebe, the cnemial crest forms a part of the tibial

epiphysis in which a centre of ossification is just making its

appearance (fig. 3, p. 1039). From this it would appear that the

process in question is really only a greatly elongated epiphysis.

The Jihula in the Colymbi extends downwards to the level of

the superior border of the extensor bridge ; it terminates in the

Podicipides near the distal g of the tibio-tarsus.

Ihe patella in the Grebe is a very large, laterally compressed

pyramidal bone, the apex projecting above the level of the cnemial

process, whilst its inner surface is more or less closely applied to

the outer border of this process. Its base forms a longitudinally

elongated glenoid surface for articulation with the femur.

In all the skeletons of Colymbi in the Museum Collection,

unfortunately, the patella is missing. According to Shufeldt (18)

and others it is, however, represented by a small flake-like bone.

Prof. D'Arcy Thompson (19) holds that the patella proper of

the Divers has fused with the cnemial process, and that the small

patelliform plate is to be regarded as a sesamoid, and not ns the

homologue of the free patella found in Podicipes, Hesperornis,

aud other forms. This is a point which could probably be settled

by an examination of nestlings or embryos.

Amongst the Alcidaj, e. g. Uria alle, the patella is more or

less quadrate in form, and articulates by the lower half of its

anterior surface with the apex of the cnemial process, this being

very much less developed than that of the Grebe and Diver.

Thus, the upper half of this border serves as a further extension

dorsad of the process itself. From this it will be remarked that

the position, size, and form of the patella, and the develop-

ment of the cnemial process, in the Alcidse is distinctly different

from that of the Colymbi, as also, it will be remembered, is the

form of the pelvis.

In all these particulars it will be noticed that, though there is

a tendency in the Alcidie to modification along the same lines,

—

to a convergence of characters, due to similar methods of progression,

resulting in a similar upright carriage when on land,—the

Alcidae are less specialized than the Colymbidae, which possibly

had its origin in that of the stock of the Cretaceous Resperomis.

The pelvic girdle and limb, in common with the rest of the

skeleton, of this bird, ax-e, as is well-known, almost indistinguishable

from those of the modern Colymbi. Indeed, when we eliminate

the presence of teeth, the Ratite steimum, vestigial \\ing, and
complete ilio-ischiadic fissure, the only points of difference appear

to be such as serve to distinguish species one from another.
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The form of the patella and cnemial process of the Alcidae more
nearly resembles that of the Impennes, as does, to a lesser extent,
the pelvis.

The form of the tarso-metatarsus in the Grebes and Divers is

very similar. That of the Grebe may be distinguished froai the
Diver by tbe larger size of the intercotyJar tubercle and the great
depth of the inner glenoid surface for the inner tibio-tarsal condvle.
In both groups the tarso-metatarsus is much compressed laterally,

and the ectotrochlea is much reduced. The hypotarsus is simple.

Other characters will be found in the Key (p. 1044).

The phalanges of the toes are much dattened dorso-ventrally,

the ungual phalanx especially so. The 4th digit is longer than
the 3rd.

X. Summary.

The present paper affords good e\idence in favour of the views

of Beddard, Fiirbringer, Gadow, and others who hold that the

Grebes and Divers are closely related, but refuse to associate

them with the Auks and Gulls as was done by Huxley and
others.

The Pygopodes (^the Colymbi of Beddard) seem to be nearly

related to the Tubinares, the Impennes, and the Steganopodes
;

but, as Mr. Beddard remarks, " any comparisons bristle with

ditliculties."'

That Hesperornis rightly belongs to this sub-order there can no
longer be any doubt, after Prof. D'Arcy Thompson's admirable

memoir ; there is one point which has apparently escaped the

notice of this writer, however, with regard to the pelvic girdle of

Hesjjerornis. This differs from that of both Grebe and Diver,

in that the pre- and postacetabular ilium form one great, vertical

and laterally compressed blade of very considerable depth. In the

Grebe and Diver the preacetabular ilium takes the form of a

narrow blade, twisted so as to lie in an obliquely horizontal position.

Furthermore, Hesperornis seems to be peculiar in that the in-

nominate bones meet throughout in the mid-dorsal line, above the

neural crest of the synsacrum ; in this particular, however, it

approaches the Grebes, where the postacetabular ilium behaves in

this way ; similarly it agrees with the Grebes in the shortening of

the sternum and the large size of the patella. These last two
points, however, must be regarded as coincidences rather than
indications of aifinity ; that is to say, Hesperornis must not on
account of these points be regarded as more closely allied to the

Grebes than to the Divers. Indeed, its sternum differs materially

from that of both these families in that it was keelless, whilst the

patella differs from that of the Grebe in being pierced by a fora-

men for the ambiens. But these and other points will be found
exhaustively discussed in the memoirs of Marsh and D'Arcy
Thompson.

Mr. Beddard regards the Grebes and Divers as representing two
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families ; Dr. Gadow would regard these as of subordinal value.

Which of the two views will become ultimately adopted remaius to

be seen. Probably the first is a sufficiently wide separation.

Finally,— and it had almost escaped mention,—the skeleton of

the Pygopodes is uon-pueumatic.

xi. Key to the Osteology ok the Pygopodes.

A. Skull. (Plate LXXII.)

Holorhinal and schizognathoiis ; nares pervious ; Toiuer cloft posteriorly

;

basipterygoid processes absent ; laclirjnial small, feebly developed, not extending

downwards to join the quadrato-jugal bar; quadrate with an elongate orbital

process; masillo-palatine proce.sses in the form of horizontal lauiinfe, never

extending as i'ai" backwards as the scroll-like antero-internal border of the

palatine ; basitemporal plate of the parasphenoid with an inflated anterior

border converting the Eustachian grooves into tubes, with a median aperture

below the parasphenoidal rostrum ; temporal fosste more or less well developed.

Dentary suture of mandible tending to disappear in the adult. Angulare
truncated.

A. Supraorbital grooves very deep, with a well-developed ledge ; temporal
fossfe wide, separated one from another superiorly by a median sagittal

ridge ; lachrymal more or less completely fused with the nasal ; vomer
grooved and laterally expanded dorsally ; with a deep median, ventral

keel, and with a strongly marked ventral keel in front of the parasphenoidal
rostrum ; Eustachian grooves never completelj' closed ; large postorbital

and paroccipital processes Colvmbid.*.

(Onh" one genus

—

Colymbiis.)

E. Supraorbital grooves feebly developed or ab.sent ; lachrymal free, not
projecting posteriorly from the sides of the supraorbital margin ; vomer
blade-shaped ; Eustachian grooves completely closed

;
postorbital and

paroccipital processes obsolete Podicu'edid.e.

Key to the Genera of the Family Podicipedidae \

A. Without a broad bifid, overhanging postorbital process.

Group a. (Type P. cristahis.) With a wide and distinct temporal fossa,

and strongly marked cerebral prominence; postorbital region of the
frontal marked by a deep scar, for the temporalis muscle, the superior
border of which has a rough edge ; upper jaw longer than cranium.

* I do not feel justified in attempting to form " Keys" to the species, either
for the skull or any other part of tlie skeleton, of the forms comprising tlie two
sub-families dealt with in this paper. Inasmuch as of the Colymbida; I have
Dnly two species, C.glacialis and C. sepUntrionalis, and these are easily recogniz-
able by the difference in size alone. In the Podicipedida; I have only 8 out of
a possible 19 species of the genus Podicipes ; only one skeleton of Mchmophorus,
and no bones whatever of Podt/limbiis. From what I can gather from our
material, the dilfereuce between the three genera recognized in the British
Museum Catalogue vol. ssvi. is very slight, and that between the species
comprising these genera is even less. The genus Podicipes seems to divide
itself into two groups—one of the type of P.JluviatUis, and one of the type of
P. crutatus. The differences upon which such separation rests concern the
skull only, and depend mainly upon size : the smaller species having a
relatively shorter and wider skidl, and ill-defined temporal fossie.
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Group i. (Type P. JluviatUis.) Temporal fossa ill-defiued; cerebral pro-

minence small ; fossa for insertion of temporalis muscle not deeply

excavated on postorbital region of frontals ; with a small postorbital

process ; upper jaw not longer than cranium.
Podicipes.

B. With abroad bifid, overhanging postorbital process Mchmofphorus.

B. Yeb.tebe.5:.

Emargination of neural arches of cervical vertebra caudad, slight, never

extending forward beyond the level of the postzygapophyses
;
anterior cervical

ribs of great length ; all cervieals save atlas and axis with a bony vertebrarterial

canal closed externally by the cervical ribs ; synsacrum elongated, and laterally

compressed, so as to be almost styliform.

A. Neural spines of anterior cervieals in form of long median ridge; hypera-

pophyses of anterior cervieals widely separated ;
neural arch of 2nd, 3rd,

and 4th with a rounded free posterior border. All thoracic vertebra; free,

the lst-3rd with long _L-shaped hypapophyses ; 6 free caudals, excluding

the pygostyle
;
pj'gostyle broad and strong Colyjibidj:.

B. Neural spines of anterior cervieals almost obsolete ; catapophyses of anterior

cervieals meeting in the middle line ; last cervico-thoracic and thoracic

1-4 anchylosed ; free end of hypapophyses scarcely, if at all, laterally

expanded ; 7 free caudals, excluding pygostyle
;
pygostyle feeble.

PODICIPEDID.E.

It is almost impossible to distinguish, in the synsacrum, lumbar, lumbo-

sacral, and sacral vertebrae. The lumbar region has apparently undergone a

great shortening. There are no vertebrae which can be distinguished—in the

dried skeleton—as sacral. The postsynsacral region—that lying behind the

acetabulum— is of great length.

The vertebral formula must therefore stand as follows:

—

Syn. sc.

Cv. 13. Cv. th. 1. Th. 6-1-2. L. Lb. sc. Sc.?5. Cd. 10+7=44.

^8 17
Colynd)id(B.

Syn. sc.

Cv.20. Cv.th.2. Th.6+1. L. 4. Lb.sc.3. Sc.2. Cd. 6-1-7=51.

Podinpedide.

C. Steenum and Pectoeal Giedle.

Corpus sterui with a pair of notche.s posteriorly ; coracoid grooves deep

;

metasternum either notched posteriorly, or broadly linguiform, and projecting

far beyond posterior lateral processes ;
anterior lateral processes not projecting

forwards beyond the level of the coracoid grooves ; no supracoracoid foramen
;

clavicle not articulating by a glenoid surlace with acromion of scapula.

A. Greatest width of sternum across anterior lateral processes rather less than

\ the length ; coracoid groove moderately deep ; spina externa sessile and

bifid ; keel very shallow ; metasternum linguiform, projecting far beyond

level of posterior lateral processes
;
precoracoid very small

;
posterior lateral

processes of coracoid large and spinose Colymbid^.
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B. Greatest width of sternum across posterior lateral processes more tlian ^

—

sometimes equal to—its whole length ; metastermim deeply notched, not

projecting so far back as ends of posterior lateral processes ; coracoid

groove very deep ; no spina externa or interna
;
no precoracoid

;
posterior

lateral processes of coracoid short and blunt ; scapula with long acromion.
PoDICIPEDIDjB.

D. Peltic Giedle.

Greatly elongated and compressed laterally behind the acetabulum
; closely

resembles that of the Oretaneuus Hespcrorni», and differs entirely from that of

any other living Carinate bird, the postacetabular ilium being represented by

a nearly vertical plate of bone ; synsacrum almost styliform
;

pleurostea

caudad of acetabulum wanting ; parapophj'SL^s vestigial.

A. Free end of pubes spatulate ColvmbidvE.

B. Free end of pubes not spatulate PoDiciPEDiPiE.

E. Pectobal Limb.

The bones of the wing are relatively long; the humerus has a moderately
well-developed delto-pectoral crest, the coraco-bumeral groove takes the form
of a deep pit; there is a shallow fossa for the brachinlis internus ; the

fossa suhtrochanterinis is blind. The forearm is nearly or quite as long as the

arm. Me. III. is long, slender, and runs parallel witli Mc. II.

A. Carpo-metacarpus much elongated ; Mc. I. very long, J as long as Mc. II.

;

manus as long as forearm CoLYMBiDyE.

B. Carpo-metacarpus not greatly elongated ; Mc. I. very short ; manus shorter

than forearm PoDiciPBDrDjs.

r. Peltic Limb. (Figs. 1-3, pp. 1038-9.)

Femur very short ; tibio-tarsus with an enormous cnemial crest ; tarso-

metatarsus laterally compressed ; outer toe longest ; ungual phalanges much
flattened.

A. Cnemial crest as long as or longer than femur; fibula extending downward*
to the tarsus, or very nearly so ; the ecto-trochlear foraujen of tarso-

metatarsus tubular ; hypotarsus simple Colymbid/E.

B. Cnemial crest shorter than femur ; fibula terminating near the lower

i of the leg; hypotarsus simple; eciotrochlear foramen in the form of
a groove Podicii'edid.«.
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EXPLAJSTATIOIv OF PLATE LXXII.

aZs.^alisphenoid. ,/'/.=floccular fossa.

6i.= basitemporal platform. ,/)•.= frontal.

b.oc.= basioccipital. h.pt.— hemiplerygoid.
6.s.=:basisphenoid. ?/.=lachrymal foramen.
6.sr.=:parasphenoidaI rostrum. 7«e.= meatiis iiiternus.

(-'.— occipital condyle. Mes.=mesethmoid.
6'.^.= cerebellar prominence. ?«.= nasal.

c.r.= coronal ridge. n.pmx. =na.3a\ process of premaxilla.
£^.=:dentary. op.o.= opi3thotic.

ep.o.= epiotic. ^.=parietal.
«x.o.=exoccipital-. J3a.= palatine.
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jrro.

=

prootic. so. I.= supraorbital ledge.

yv;.= pterygoid. »</.— squamoBal.

y. 3= quadrate. .>;9.p.= squamosal proiniuence.

.>.-.<7.= supra-angular. .s^.yjM'.^^squamoso-parietiil wing.

«.<•.= sagittal crest. ("./'.= temporal fossa.

A-.o.=supraoccipital. r'»-.^.= trigeminal foramen.

so.ff.= supraorbital groove. v.= vomer.

Fig. 1. Dorsal aspect of the skull of Poclici2)(s cristatiis (p. 1()20), to show the

well-developed sagittal crest, temporal i'ossa, coronal ridge, squamoso-
parietal rings, the free lachrymal, and the feeble supraorbital grooves.

Fig. 2. Dorsal asjaect of the skull of Colymbus septentriovalis (p. 1020), to

contrast with fig. 1, with the great development of the supraorbital

grooves and ridges and the lachrymal foutauelle.

Fig. 3. Lateral aspect of fig. 2 (p. 1021), showing the conspicuous cerebellar

prominence, temporal fossa, and supraorbital ledge.

Fig. 4. Lateral aspect of the skull of a nestling Podicipes cristatiis, outer view

(p. 1030), to show the unclosed sutures.

Fig. 5. Lateral aspect of the skull of a nestling Podicipes cristatus, inner view,

to show the unclosed sutures.

Fig. 6. Ventral view of skull of an adult Colymbus septentrionalis (p. 1026), to

show the schizognathous palate.

Fig. 7. Lateral aspect of a portion of the pterygoid and palatine of Colymbus
glacialis (p. 1032), to show the hemiptervgoid.



APPENDIX.

LIST OF ADDITIONS TO THE SOCIETY'S MENAGERIE

DURING THE YEAE

1899.

Jiin. 1. B Gvey Sqwirvels (Sciurus ctnereus). Deposited.
3. 1 Delalande's Gecko {Tarentola delalandii). Presented by

Mr. Percy Leach.
1 Delalande's Gecko {Tarentola delalandii). Presented bv

H. Munt, Esq., K.Z.S.

4. 3 Nose-crested Iguanas {Iguana tuberculata rhinolophus) . De-
posited.

1 Spiny-tailed Iguana {Ctenosaura acantlnira) . Deposited.

1 Leopard (black variety) {Felis jMirdus). Purcliased.

5. 1 Huauaco {Lama huinacos), cJ. Presented by Henry F.

Fox, Esq.
3 Brazilian Caracaras {Poh/borus brasiliensis). Purchased.

7. 1 Crossbill {Loxia ciirvirostra). Presented bj' H. O. Blanford,

Esq.

2 Warty-fiiced Honey-eaters {XuntJiontyza phnjgia). Pur-
chased.

8. 2 Dor.-al Squirrels (Sciiirus ht/popi/rrJnis). Deposited.

9. 1 White-cheeked Hill - Partridge {Jrboricola atrigularis).

Presented by H. T. Cassells, Esq.

6 Putl-Adders {Bitis arietans). Born in the Menagerie.
10. 1 Regent-bird (Sericidus vwHnus). Deposited.

1 Common Weka-Eail [Ocydroiims australis). Deposited.

3 Australian Bails {Rallus pectoralis). Deposited.

2 White-cheeked Honey-eaters {Melipihaga scricea). Pur-
chased.

1 Lunulated Honey-eater {Melithreptus bmulatus). Purchased.
1 Red Ground-Dove {Geotrygon montana). Purchased.

11. 2 Gluttons {Gido lusciis), cj $. Purchased.
12. 1 Gazelle {Gazella dorca^), j. Presented bv J. L. N. Allison,

Esq.

1 Common Otter {Lidra vulgaris), 2 . Purchased
13. 1 Black-headed Lemur {Lemur brunneus). Depo.sited.

16. 1 Gr*i\ I^enniv {Hapalemur gri)<ens). Deposited.



1048 APPENDIX.

Jan. 17. 1 Nankeen Night-Heron (Nt/cticora.r caledotticus). Presented
by John Brinsniead, Esq., F.Z.S.

4 Ruddy-headed Geese {Chloephaga ruhidiceps), 2 c?, 2 $.
Purchased.

18. 1 Argali Sheep {Ovis ammon), cS . From the Altai Moiintain.s.

Purchased. See P. Z. S. 1899, p. 64.

1 Black-backed Jackal
(
Canis mesomelas). Presented by Mrs. J.

E. Matcham.
2 Diamond Pythons {Python spilotes). Presented by S. A.

Michels, Esq.

19. 1 Patas Monkey {Cercojnthecus patas). S Presented by C. H.
W impress, Esq.

20. 1 Rhesus Monkey [Macacus rhesus), $ . Prc-ented by Mr. P.

de Loriol.

1 Macaque Monkej' (Macacus cynomolgus), J. Presented by
Mr. P. de Loriol.

21. 2 Arabian Baboons {Cynocephalus hamadrt/as), d 5 . From
Aden. Presented by Dr. H. 0. Forbes, F.Z.S., & W. R.
Ogilvie Grant, Esq.

23. 2 Barnard's Parrakeets {Platycerciis harnardi). Received in

e.xchange.

24. 1 Tui Parrakeet {Brotogerys tui). Purchased.
1 Black-headed Lemur (Zc?m«' 6rM««e?<s), J. Deposited.

25. 1 Chimpanzee (Anthropopithecus troglodytes), $. Presented
by Miss K. M. Bume.

26. \ CtT&eTi'^lovikej {Cercopithecus callitrichvg), iS . Presented by
Mr. F. W. Coker.

3 Common Crowned Pigeons (Goura cwonala). Purchased.
27. 1 Two-spotted Paradoxure (Nandinia binotnta). Presented by

Miss A. M. Deeks.
28. 1 Uvaean Parrakeet (Nymphicus urcpeiuo's). Purchased.
30. 1 Rhesus Monkey {Macacus rhesus), $ . Presented by Mrs.

Emily Price.

1 Vulpine Phalanger (Trichosurus vulpecida), $. Presented
by W. J. Matthews, Esq.

31. 1 Bonnet-Monkey {Macacus sinicus), ^ . Presented by Miss
May Wieland.

1 Red-throated Diver {Colyvibus septentrionalis). From Holland.
Purchased.

Feb. 1. 1 Red Kangaroo {Macropus rufus), S- Born in the Mena-
gerie.

2. 3 Common Marmosets {HapaleJacclms). Deposited.

1 Sooty Mangabey (Cercocebus fuliginosus), (J. Presented by
Mr. B. Stewart.

1 Great Kangaroo (Mac7-opus giganteus)
, $. Deposited.

1 Great Wallaroo (Macropus robustus), $ . Deposited.
1 Agouti {Dasyproeta sp. inc.). Deposited.

3. 5 PuU-Adders (BitU arietans). Born in the Menagerie.
4. 2 Indian Chevrotains (Tragulus meminna). Purchased.

5 Sacred Kingfishers (Halcyon sancta). Purchased.
4 Lace Monitors ( Varanus varius). Purchased.
1 Black Spider-Monkey {Ateles ater). Presented by Capt.

Charles T. Swain.
7. 1 Guinea Baboon (Cynocephalus sphin.r), J. Presented by

Mrs. Mellin.

1 Bennett's Wallaby (Macropus henneUi). Deposited.
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Feb. 8. 2 Black-necked Lizards [Agama atricollis). Presented by
W. Champion, Esq., F.Z.S.

9. 1 Macaque Monkey (Macacus cynomolgus) , cS . Presented by
Hamilton Baker, Esq.

1 Australian Cassowary {Casuarius australis). Deposited. See
P. Z. S. 18y9, p. 291.

1 Two-wattled Cassowary {Casuarius bicarunculatus). De-
posited. See P. Z. S. 1899, p. 291.

1 Bennett's Cassowary (Casuarius bennetti). Deposited. See
P. Z. S. 1899, p. 291.

4 Bearded Titmice (Panurus biarmicus), 2 cj , 2 5 . Purchased.
2 Long-tailed Grass-Finches {Po'ephila acuticauda)

, S $ . Pur-
chased.

1 Woodcock {Scolopax rusticula). Presented by Capt. Bewicke.
10. 1 Brush-tailed Kangaroo {Petrogale penicillata), $. Pur-

chased.

11. 1 Hobby {Falco suhhuteo). Purchased.
1 Blue-crowned Parrakeet {Tanygnathus luzonensis). Pur-

chased.

2 Night-Herons {Ngcticora.r grisens). Presented by Mr. Chas.
Humberset.

13. 1 Rhesus Monkey (Macaeus rhesus), J . Presented by Mrs. A.
J. Pauley.

14. 3 Reeves's Terrapins {Datnonia reevesi). Deposited.
3 Black-headed Terrapins {Damonia reevesi uniculor). De-

posited.

15. 1 Bonnet-Monkey {Macacus sinicus), $. Presented by J. H.
Howden, Esq., F.Z.S.

2 Red-breasted Mergansers {Mergus serrator), <S $ . Purchased.
16. 1 Restless Cavy {Cavia porcellus). Presented by Miss Druce.

1 Mozambique Monkey ( Cercopithecus pyyerythrus), J . Pre-
sented by E. Tudor Johnson, Esq.

2 Mountain Ka-Kas {Nestor notabilis). Presented by the Hon.
Walter Rothschild, M.P., F.Z.S.

2 Bahama Ducks {Poacilonetta bahafnensis,) (J $ . Purchased.
9 Spotted-billed Ducks {Anas pagcilorhyncha), 3 J, 6 $• Pur-

chased.

1 Bar-headed Goose {Anser indtcus). Purchased.
1 Coypu {Myopotamus coypus). Presented by Sidney Grey,

Esq.

17. 1 Beccari's Cassowary {Casuarius beccarii).
j

Deposited.
j

1 Salvadori's Cassowary {Casuarius salvadorii).

Deposited.

2 Mauve-necked Cassowaries {Casuarius violi- ^ SeeP.Z. S.

collis). Deposited. ['1899,p.291,
2 Yellow-naped Cassowaries ( Casuarius occipitalis) .

\

Deposited.

1 Milne-Edwards's Casssowary {Casuarius ed-

wardsi). Deposited.

1 Alexandrine Parrakeet {Pal<eornis alexandri), J . Presented
by A. Pam, Esq., F.Z.S.

18. 1 Canadian Lynx {Felis canadensis). Presented by Henry
An^er, Esq., F.Z.S.

1 Prairie-Wolf {Canis latrans). Presented by Henry Ang-er,
Esq.,F.Z.S. 1 ^ o

,

6 Brent Geese (Bemicla brenta). Purchased.
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Feb. 20. 1 Rougli-legffed Buzzard {Archibuteo Ictgopus). Presented by
the Hon. Walter Rothschild, M.P., F.Z.S.

1 Virginian Eagle-Owl (Bubo virf/inianus). Presented bv the

Hon. Walter Rothschild, M.P., F.Z.S.

1 Great Eagle-Owl {Bubo tna.vimus). Deposited.

21. 2 Common Herons (Ardea cinerea). Presented by F. J.

Bridgraan, Esq.

22. 1 Common Paradoxure {Parado.vnrus niger). Presented bv
W. 0. Sheppard, Esq.

23. 2 Yellow Conures (Conurus solstitialis). Purchased.

1 Pale-headed Parrakeet {Platycercns pallidkeps). Presented by
W. F. Clayton, Esq.

1 Rose-Hill Parrakeet {Platycercus e.vimius). Presented by
W. F. Clayton, Esq.

1 Cockateel {Calopsittncus novee-hollanduB), J. Presented by
Mr. Edward Hawkins.

24. 1 Cambayan Turtle-Dove ( Turtur senegalensis). Presented by
D. Seth-Smith, Esq., F.Z.S.

2 Black-backed Piping-Crows {Gymnorhina tibiceii). Deposited.

4 Laughing Kingfishers [Dacelo giganten). Deposited.

2 Black Swans {Cygnus atratus). Deposited.

25. 1 Long-tailed Marmot {Arctomys catidatus). From Gilghit.

Presented by Capt. A. H. McMahon, F.Z.S.

26. 1 Brazilian Tortoise (Testudo tnbulata). Presented by John
Gordon, Esq.

27. 1 Smooth-headed Capuchin (Cebus monachus), J. Presented

by Mrs. Cecil Popnani.

1 Great Kangaroo (Macropux giganteus), $ . Purchased.

28. 2 Thars {Hemitragusjemlaicus), :S $ • Purchased.

Mar. L 3 Elliot's Pheasants (Fhasiamis ellioti), 1 cJ , 2 $ . Purchased.

1 Sooty Mangabey
(
Cercocebtis fuliginosus), $ . Presented by

B. Horsburgh, Esq., Lieut. A.S.C.

2. 1 White-eyebrowed Guan (Penelope superciliaris). Purchased.

1 Little Guan (Ortalis motmot). Purchased.

1 Thick-tailed Opossum (Didclphys crassicaiidata), 2- Pur-
chased.

1 Black -backed Jackal (Cants mesomelas). Presented by R.

C. Cooper, Esq.

3. 1 Silver Pheasant (Euj}Iocat)insnyc(hemerii,s), cT. Presented by
W. McNaughton Love, Esq.

1 Long-billed Butcher-Crow ( Crncticits desfnictor). Deposited.

1 Laughing Kingtisher (J'ace/o^fV/ww^ea). Deposited.

5. 1 Wild Cat (Felis catus), S . Deposited.

<i. 1 Echidna (Echidna hystrix). Deposited.

1 West-African Love-bird (Agapornis pullaria). Presented bv
Mr. C. W. Gameys.

5 Crested Colins (Eupsyehotty.v cristatits). Purchased.

7. 1 Common Seal {Phoca vitulina). Presented by H.G. the
Duke of Richmond & Gordon, K.G.

9. 1 Macaque Monkey (Macacus cynomolgtis), $. Presented bv
Mr. W. White.

1 Common Seal (Phoca vitulina). Presented by Gambler
Bolton, Esq.

1 Rose-crested Cockatoo (Cacalua moluccensis). Deposited.

10. 1 Common Hare (Lepiis europeeus). Presented by MLss
Henrietta Holland.



ADDITIONS TO THE MENAGEEIE. 1051

iMar. 10. 1 Egyptian Jerboa (Dipus (egyptiua). Presented by F. Toralin,
Esq.

1 Cabnt's Tragopan ( Ceriornis caboti), 5 • Purchased.
11. 1 Kxsia^ (Equus hemionits)

, ^ . Purchased. See P. Z. S. L89f),

p. 427.

2 Great Bats (Vesjiertilio noctula). Presented by Mr. E.
Hilton.

18. 1 Indian Erj'x {Eryx johni). Purchased.
4 Waxwings (Ampflis yarriilm). Purchased.
3 Wandering Tree-Ducks {Dendrocyyna arcuata). Purchased.
1 Reed-Bunting {Emberiza schceniclus). Presented by Mr. F.

Chatwin.
1 Adorned Terrapin {Chrysemys ornata). Purchased.

14. 2 Common Squirrels {Sciurus vulgaris). Presented by Miss
Dorothy Reynolds.

15. 1 Broad-fronted Crocodile (Odeolamus tetraspis). Presented by
Kenneth A. Macdonald, Esq., Lieut. A.S.C.

16. 1 Rhesus Monkey {Macacus rhesus), J . Presented by H. Belier,

Esq.

1 Clouded Tiger (Felis nehulosa), 5. Purchased.
2 Nicobar Pigeons (Calcenas nicobarica). Presented by W. H.

St. Quintin, Esq., F.Z.S.

3 Cape Vipers (C'ausus rhombeatus). Presented by S. B.
Carlill, Esq.

1 Puft-Adder {Bitis arietans). Presented by S. B. Carlill,

Esq.

1 Rough-keeled Snake {Dasypeltis scabra). Presented bv S. B.
Carlill, Esq.

18. 2 Black-headed Jackals {Cams mesomelas). Presented by the
Hon. James D. Logan, jun.

19. 1 Macaque Monkey (Macacus cynomolyus). Born in the
Menagerie.

20. 1 Black-backed Jackal [Cunis mesomelas). Presented by Wm.
Hare, Esq.

1 Black-backed Jackal (Canis mesomelas). Presented by the
Trustees of the South-African Museum.

21. 2 Coscoroba Swans (Coscoroba Candida). Purchased.

1 Hybrid Macaque Monliey (bred between Macacus cynomolyus

(S and M. rhesus $ ). Born in the Menagerie.

1 Golden Agouti {Dasyprocta aguti). Presented by Dr. G. L.
Johnson, F.Z.S.

23. 1 Tawny Owl {Syrnimn alucu). Presented by Lady Evelyn
Riddell.

1 Common Kestrel {Tinrmnctdus alaudarius). Presented by
Lady Evelyn Riddell.

1 White-tailed Sea-Eagle {Haliaetus albicilla). From Egypt.
Presented by Dixon Bey.

1 Great Black-headed Gull (Larus ichthya'etus) . From Egypt.
Presented by Dixon Bey.

1 Crested Porcupine {HystrLc cristata). Bom in the
Menagerie.

24. 1 Vervet Monkey {Cercopithecus lalandii). Presented by J. E.
Matcham, Esq., C.M.Z.S.

1 Levaillant's Cynictis (Cynictis penicillata) . Presented bv
J.E. Matc-hani, Esq., C.iVl.Z.S.

1 Suricate {Suricata tetradactyla). Deposited.

25. 1 Long-tailed Duck {Harelda ylacialis), c^ . Purchased.
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Mar. 27. 1 Hay -th'v^hei Moakey (Cercopithecus iffnttus), J. Presented

by J. F. Braham, Esq.

1 Green Monkey {Cercopilhecus callitrichus). Presented by
J. F. Braham, Et^q.

1 Vulpine Phalauger {Trichosurus vulpecula). Presented by
S. Humble, Esq.

28. 1 Pel's Owl {Scotopelia peli). From the Niger Territory, West
Africa. Presented bv E. V. Turner, Esq., Lt. R.E. See
P. Z. S. 1899, p. 428."

29. 1 Bless-bok (Damaliscus alhifrons), S Deposited.

1 Red-faced Ouakari {Ouacaria rubicunda), $. Purchased.
1 Naked-throated Bell-bird (Chasmorhynchus nudicollis).

Purchased.
3 Pileated-bearded .Jays (Ci/anocorax pileaius). Purchased.
2 Eavens [Corvus corax). Presented by Francis Walpole,

Esq.

30. 1 Lesser White-nosed IVfonkey {Cercopilhecus petaurista).

Presented by Capt. F. E. Bishop.
31. 1 Cape Jumping-Hare {Pedetes coffer). Presented by W.

Champion, Esq. See P. Z. S. 1899, p. 428.

Apr. 1. 1 Giraffe (Giraffa canielopardalis capensis), S- Purcha.?ed.

See P. Z. S. 1899, p. 695.

1 Eland [Oreas canna),^.. Purchased.
1 Eland (Oreas canna), tS Deposited.

4. 1 Lapwing ( Vanellus vulgaris). Purchased.
5. 1 Rhesus Monkey {Macacus rhesus), J . Presented b}' David M.

Greig, Esq.

6. 2 Western Pin-tailed Sand-Grouse {Tterodes pyremiica). De-
posited.

7. 4 Masked Hawfinches {Coccothratistes personatus) . Purchased.
See P. Z. S. 1899, p. 596.

10. 1 Common Badger (Meles fa.vus). Presented by Geo. M.
Margon-Wilson, Esq.

1 Silver-backed Fox (Canis chuma). Presented by C. R. Rennie,
Esq.

11. 2 Black Rats {Mus rattu.%, var.). Presented by W. J. Smith,
Esq.

14 Golden Carp (Carassius aurutus). Purchased.
13. 2 Black-headed I3untings (Emherizamelanocephala), S 2- Pur-

chased.

1 Puffin (Fratercula arctica). Purchased.
14. 1 Common Camel {Camelus dromedarius), S Deposited.
15. 1 Purple-faced Monkey {Semnopithecus cephalopterus), $ . De-

posited.

2 Canada Geese (Bernicla canadensis). Purchased.
17. 1 Macaque Monkey (ilfacae!«c?/no?7io?^Ms) (var.), 2 . Deposited.

2 Brush -Turkeys (Talegalki luthami). Purchased.
3 Pectoral Quails (Coturni.v pectoralis). Purchased.
1 Varied Hemipode (Turni.r varia). Purchased.
6 Barbary Wild Sheep {Ovis tragelaphus), 3 c?, 2 $ , Born in

the Menagerie.

2 Green Glossy Starlings {LamprocoUus chalybnis). Purchased.
19. 1 Yellow-whiskered Lemur {Lemur xanthomystax). Born in

the Menagerie.

2 White-backed Trumpeters {Psophia leucoptera). Purchased.
20. 1 Brazilian Tapir

(
Tapirus americanus), cJ . Deposited.
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Apr. 20. 1 G-reat Bustard [Otis tarda), S • Deposited.

1 Black-shouldered Kite (Elanus candeus). Presented by
J. D. Waley, Esq.

21. 3 Anoas {Anua (lepressicornis), :^ c?, 1 $. Deposited.

2 Himalayan Monauls {Lophophorus impei/anus), 2 S • Pre-
sented by Mrs. Barnevrell Eliot.

24. 1 Indian Pigmv Goose {Nettoptis coromandelianus), S Pi'e-

sented by H.G. the Duke of Bedford, F.Z.S.

2 Concave-casqued Hornbills {Dic/ioceros bicornis), S $. Pur-
chased.

25. S Oatrjches {Stnifhio ca7nehts).?> J. Pre.seni ed bv G. Fansha-ne
Abadie, Esq. See P. Z. S.' 1899, p. 59B.

1 Delalande's Gecko
(
Tnrenfola delaltnulii). Presented by Mis8

Shenton.
26. 1 Salvadori's Cassowary {CcwKn-ms salvadorif). Deposited.

1 Becoari's Cassowary (Casiinrius beccarn). Deposited.

1 Blue-necked Cassowary (CaKurtrius nitenxus). Deposited.

Radiolated Terrapins (Ht/draspis radiolata). Deposited.

1 Derbian Sternothere (Steni<jt/icertes derbianus). Deposited.

1 Black Sternothere (Sternothcenis nic/er). Deposited.

2 Double-banded Sand-Grouse {Pterocles bicinctus) , 2 J. Pre-

sented by W. H. St. Quintin, Esq., F.Z.S.

I Lesser Pin-tailed Sand-Grouse {Fterocles exuMus), $. Pre-

sented by W. 11. St. Quintin, E.^q., F.Z.S.

1 Macqui>en's Bustard (Houhara macqueeni). Presented by
B. T. Fhuch, E.^q., CLE., F.Z.S.

2 Black-necked Swans {Cygnus ni(/ricoUis). Deposited.

27. 1 iihesus Monkey (vl/«mc?<.s ;7iesM.s), cJ . Deposited.

28. 1 Common Raccoon (Proci/on lotor). Presented by Master
Eric Mellin.

1 Beech-Marten (Mustela foma). Presented by Master Eric

Mellin.

1 King Parrakeet {AprosDiictus cyanopygius), S • Presented by
C. W. Chambeis, E.sq.

1 Feline Douroucouli {Nyctipithecus vuciferans). Presented by
Mrs. Firman.

29. \ G\'ea,tii.a,xi^WL-oo (Mncr<'pu!t gigmifeus), (S . Deposited.

May 1 . 2 Squirrel-like Phalangers (Fetaurus sciureus), S 2 Presented
by A. V. Willcox, Esq.

4 Dormouse Phalangers [Dromicia nana). Presented by Dr.

McDon gall.

2. 1 Grecian Ibex {Capru (egagrus), cJ . Deposited.

1 Two-wattled Cassowary {Casuarius bicaninculatus). De-
posited.

1 iJrill {Cynocephcdus lencopihcBus) . l)eposited.

1 Ichneumon (Herpesten sp. inc.). From Fernando Po. De-
po.^ited.

1 Pardine Genet (Genetta pardina). Deposited.

1 Gambian Pouched Bat {Cricetomys gambimms). Deposited.

2 1 larger Tree-Ducks (Dendrocygna major). Purchased.
3. 2 Mozambique Monkeys { Cem>/)/V/;pcMS7;y//e;v/)'An/!*). Pre.sented

by Boyd Alexander, li].sq.

1 Sykes's Monkey {C'ercojnthecu.f (dhigularis). Presented by
Boyd Alexander, Esq.

1 Macaque Monkey (Macacun cynoDiolgvx), S- Presented by
Mrs. Plerbert I'eel.

Peoc. Zool. Soc—1899, No. LXVllI. 6S
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May 3, 1 Bell's Cinixys {Ciniri/s belliana). Deposited.

1 Home's Cinixys (Ciiiixj/s homeann). Deposited.

1 Deibian Sternotheie (Sternothmrus derbicma). Deposited.

4. 1 Greater Black-headed Gull (Lams marinus). Presented bv
the Eev. W. B. Tracy.

1 Lesser Black-backed Gull (Laras fuscus). Presented by the

Rev. W. B. Tracy.

G. 1 Mountain Zebra {Equus zebra), cS . Pui'chased. See P. Z. S.

1899, p. 712.

1 Slow Loris {Nycticebus tardiijrudns). Presented by W.
H. St. Quintin, Esq., F.Z.S.

1 Moufflon (Ovis Musiij'.o/i), 2 • Born in the Menagerie.
8. 1 Common Badger (Meles tcLvus), 2 Presented by John

N. Docwra, Esq.

9. 1 Hiug-tdiled Lemm- (Leiiiur catta), §. Presented by Mrs. Penn
Curzon.

1 South Albemarle Tortoise (Testudo vicina). Deposited.

1 Spiny-tailed Iguana [Ctenusanra acantlmra). Deposited.
10. 1 Angolan V^ulture (Gypohiera.c angokusin). From the U])per

Beuue liiver, N.W. Africa. Presented by Staff-Sergt.

Patten.

11. 2 ('ommon Marmosets {Hapalejncchus). De])osited.

12. 1 Reticulated Python (Python i-cticulati/.s). I)epo,sited.

1 Common Snake {Tropidonotiis natri.r). Presented bv E.
C. Brook, Esq.

13. 1 Hoary Snake (Psnidaspis cana). Presented by J. E. Matcham,
Esq., C.M.Z.S.

1 Rough-keeled Snake (Dasypeltis scabra). I'reseuted bv J.

E. Matcham, Esq., C.M.Z.S.
3 Rhomb-marked .Snakes

( Trimerorhimis rhuiHhcatus) . Presented
by J. E. Matcham, Esq., C.M.Z.S.

2 Crossed Snakes (Psammuphis crucifer). Presented bv J.

E. Matcham, Esq., C.M.Z.S.
14. 2 Crowned Lemurs {Lemur coronatus). Born in the Mena-

gerie.

15. 1 (JfVennlslonXiQy (Cercopit.hecus callitrichus), S . Presented by
J. B. Robinson, Esq., F.Z.S.

1 Sociable Vulture (Vidtur auricularis). From Egypt. Pre-
sented by H.G. the Duchess of Marlborough.

6 Derbiiin Zonures (Zonurus yiijcudeus). Presented by W. P.
M'esternieyer, Esq.

16. 1 Green Monkey (Cercopitheciis callitriclntx), 5- Presented bv
H. Gifford, ]']sq.

17. 1 Black Kite (Mdnis iniyra/is). Presented by G. H. Walker,
Esq.

18. 1 Yellow-whiskered Lemur (Lemur xanthomystax), S . Pre-
sented by C. B. Ayerst, Esq., and Miss Mary F. Ayerst.

1 Common Duiker (Cephalopht(s yrimmi), S . Presented bv
W. Champion, Esq.

1 Banded Ichneumon (Crossarclius fasciutus). Presented bv
VV. Champion, Esq.

2. Common Snakes {Tro2)ido7)otus tudri.v). Presented by E.
Haig, Esq.

19. 1 Chimpanzee (Anthropojnthems troylodyten)
, $. Deposited.

1 Slaty Buzzard (Buteo poHosojna '^). Presented by Capt. Bate.
22. 1 Mexican Guan (Ortcdis vetula). Presented bv Capt. W.

H. Milner.
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May 23. 1 Piilm-Sqiiirrel (Soiurtts pd Imarum). Presented bv Miss A.*gie
O'Conuor.

-4. 1 Milne-Ed warda's Cassowary {Casiiaritis eilwarcM). Depo-
sited.

1 Mauve-necked (^ASsowAvy {Casuarius violicoUis). Deposited.
4 Elephantine Tortoises {tesfudo elephantiua). Deposited.
'2 .Starred Tortoises (Testudo clej/nns). Deposited.
1 White-throated Monitor ( 7 «/•«»(« «/6jy/«/«m?). Deposited.

2o. 1 Kinkajoii ( Cercolcptes caudicolvnlus), j. Presented by J. J.
Queleh, Esq., C.M.Z.S.

1 Martinique Galllnulo {lonurnis martinicu^). Presented by
n. 0. Milner, Esq.

20. I Westerinann's Cassowary {Cnsuarius xvedermanni). De-
posited.

1 Common Cassowary {Cnsuarius f/aleat.us). Deposited.
'6 Rabbit-eared Bandicoots (Perat/a/e lar/ofis), 3 S • Depo.sited.

2 Spotted Bower-birds {Chlamydudera maculatd). Deposited.
1 lieitli's Tortoise ( Tastudo leithi). Presented by S. S. Flower,
_Esq.,F.Z.S.

27. 1 Smooth-headed Capuchin {Cehus monachus). Presented by
Herbert Gibson, Esq.

1 Black- tailed Wallaby {Mavropus ualabatus), J. Deposited.
2'J. 2 Black-striped Wallabies {Halinafurus dor,mlis), rf $ • Pi'u-

sented by Thos. Taylor, Esq., F.Z.S.

1 Ooninion Kinglisher (A/cedu ispida). Presented by Jlonald
ICdwards, Esq.

oO. l^lwsk-Dwck (Bizlurulohatft). Purchased. See P. Z. S. 1899,
p. 712.

2 Collared Fruit-Bats {Cynonijvteris collaris). Born in the
Menagerie.

•'jI. 2 Stonechats {Pratincola ruhicaln). Deposited.
;] Barbary Turtle-Doves (Turtur rUorius), 1 cj", 2 $. Pur-

chased.

June 1. 1 Rufous Tinauiou [lihynchotus rufescens). I'resented by
Henry Bell, Esq.

1 South Albemarle Tortoise {Ti'studo vicina). Deposited.

2. \ (sive&i\lS\onkey (CercopithecHS callitriclius), 5. Presented by
Dr. n. Strachan.

2 Derbian Parrakeets (Pakeornis derbi/mia). Deposited.

2 Jackdaws ( 1 albino
) (

Corcus monedula) . Presented by Eardley
Wihuot B. Holt, Esq., F.Z.S.

1 Tuatera Lizard (Splienodun punctatus). Purchased.

2 Green Turtles (Chdone mijdas). Presented by Capt. Geo. G.
C. Stevenson.

o. 2 Secretary Vultures {Serpentarius rep tHivarus). Presented by
J. E. Matcham, Esq., C.M.Z.S.

0. 1 Sooty Mangabey {Cercocehus fuliyiiwsus), 5- Presented by
G. Le Fantt, E.sq.

1 Echidna {Echidna hystrix). Deposited.

1 Blue-necked Cassowary {Casuarius intensus). Deposited.

1 Brown Gannet(jS'M^a leiicoyastra). Presented by Miss Williams.
1 Hunting-Crow {C'issa venatoria). Purchased.
2 Common Vipers {Vipera berus). Presented by Chas. 0.

Dallas, Esq.

6. 2 Slender Loris {Loris yracilis). Presented by Stanley S.

Flower, Esq., F.Z.S.

G8*
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June fi. 1 Two-spotted Paradoxure {Nandinia hinotaUt). Presented by
Arthur Knights, Esq.

1 Alorerian Skink {Eumeces a/fferie/ms). Presented by R. H.
Archer, Esq.

7. 1 Leopard (Felis pardiis). Presented by Edward Booth, Esq.

] Japanese Deer {Cerviis .sika), (S • Born in the Menagerie.

1 Enoflish Wild Cow (Bon taurus). Born in the Menagerie.
'2 Squirrel-like Phalangers (Petaurus sciureus), 2 $ . Born in

the Menagerie.

2- Short-headed Phalangers (Pffnurus hreviceps), '2 S Born in

the Menagerie.

] White-backed Pi))ing-C'row (Gi/mnorhina hntmnota). Pre-

sented by (_T. T. Harris, Esq.

10 Green Lizards [Lacerta viridis). Purchased.

14 Yellow-bellied Toads (Bomhinntor bombinits). Purcliased.

8. 3 Barbarv Turtle-L^oves {Turtur risorius). Presented by Col.

F. J. (Gardiner, F.Z.S.
•"> Bar-tailed Godwits (Limosa lapponica). Purchased.

4 Black-tailed Godwits [Limosa (egvcephalo). Purchased.

1 Kutescent Snake (Leptodira hotamhccia). Presented by
W. Champion, Esq.

1 Hissing Sand-Snake (Psayntnophis sibilnns). Presented by
W. Champion, Esq.

2 Mute Swans [Cygmisolor), '2 o • Deposited.

9. 1 \evy^t yiorike.y {C'ercojnthevuslalandii). Presented by Mr. G.
F. Marson.

1 Patagonian Cavy {^DolichotU putachonica). Bred in the

Menagerie.

1 Crested Porcupine {Uysfruf cristatu). Bred in the Menagerie.
2 Hybrid Herring-Gulls (Lams argevtahis (f X Larva cachin-

nayis § ). Bred in the Menagerie,

10. 2 Mavive-necked Cassowaries (Caswiriiis vioUcoUis). Deposit<?d.

1 Bonnet-Monkey (Macacu>' smicus). $ . Presented by Mrs. C.
Fairant.

1 Senegal Parrot (Fceocephahi^ sener/a/us). Deposited.

1 Black-backed Jackal (Cam's 1neso7)^elas^. Presented bv ]\Ir.

David D. Keith.

11. 1 Hybrid Lemur (Lemnr mm-acn (^ x Leinur brnnneus J).
Born in the Menagerie.

12. 2 Blue-bearded Ja\^ (C'l/a/iocorajr ci^anoju/f/un). Presented by
Arthur Ussher, Esq.

1 Laughing Kingfisher (Dacpio piganteaX Presented bv the
Hon. A. Uttletou.

1 (Treater Sulphur-crested Cockatoo (Cacafua galerita). De-
posited.

2 Derbian Screamers (Chaimn derbiana). Purchased.
!'•>. 1 Hooioek (ribbon (Hylobates hoohch), (< . Presented bv S.

11 Bates. Esq.

2 Black-bellied Sand-Grouse (Pterocies arenarius), cS $

.

Presented by G. P. Torrens, Esq.
12 Sharp-headed Lizards (Lacerta dugesi). Presented by K.

H. Archer. Esq.

14. 1 Burrhel Wild Sheep (Om burrhel), 2 . Born in the Menagerie.
2 Green Lizards (Lacerta i-iridis). Presented by the Rct. F.

W. Haines.

1 Tessellated Snake ( Tropidonotvs iessellafus). Presented by
the Rev. F. W. Haines.
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June 14. 1 Common Snake (Tropidonutus natriv). Presented by the

Eev. F. W. Haines.

15. 1 Northern Mocking-bird (Minms polyylottus). Presented by
C. Gilbert, Esq.

2 Jameson's Gulls (Larus nov<e-hollandice). Bred in the
' Menagerie.

17. 2 Spiny-tailed Iguanas ( Cfewo^i(7M/-a aw/wtAwra). Deposited.

1 Diamond Python [Python sjiihAes). Purchased.

2 Palm-Squirrels (Hciurus pahnarum). Purchased.

18. 1 Japanese Deer (Cervus sikaj, cf . Born in the Menagerie.

1 Burrhel Wild Sheep (Oris burrhel), S . Born in the

^Jeuagerie.

19. 1 Reticulated Python (Pi/thou reticulatu-i). Deposited.

20. 2 Stone-Curlews {CEdicneinus scolopaa;). Presented by D. F.

Campbell, Esq.

21. 1 Rhesus Monkey {Macacus rhesus), $ . Presented by Mrs. L.

Smallcombe.
22. 1 Toltec Deer

(
Cariacus toltecus), S From Tobago. Deposited.

1 Yellow-crowned Penguin (Eudyptts antipodum). Deposited.

1 Thick-billed Penguin (Eudyptes pachyrhynchus). From
Stewart Island, Sew Zealand. Deposited.

1 Rock-hopper Penguin {Eudyptes chrysocome). Deposited.

2 Elephantine Turtoises {Tesfudo dephantina). Deposited.

6 Common Cormorants {Phalacrocorax carho). Presented by
Percy Leigh Pemberton, Esq.

23. 1 Diana Monkey [Cereopithecus diana), 2 Presented by T. N.
l^oy, Esq.

2 Coscoroba Swans {Coscoroba Candida). Purchased.

24. 1 Selous's Antelope {Trayelaphus sehusi : see Tragelaphui

spekii, P. Z. S. 1899, p. 824), J . Received in Exchange.
1 Red Deer (Cerrus elaphus), S Born in the Menagerie.

1 Macaque Monkey (Macacns cynomolyn-^), S Presented by
Mr. J. H. Johnston.

26. 1 W&^itiDeQy {Cerrus canadensis), cJ . Born in the Menagerie.

1 Cormorant {Phalacrocorax carbo). Presented by Percy Leigh
Pemberton, Esq.

12 Aii-ir-an Walking-hsh {Periophthalmuskoelretcteri). I'resented

by Dr. H. 0. Forbes, F.Z.S.

27. 1 Tabuan Parrakeet {Pyrrhidopsis tabuensis). Deposited.

'J6. 1 Common Paradoxure {Paradoxurus niger). Presented by J.

Osborne, Esq.
2 Carrion-Crows {Corvus corone). Presented by Lieut.-Col.

Viiett Rolleston, F.Z.S.

30. 2 Slender Ichneiuuons {Herpestes yracilis). Deposited.

1 Red-bellied Tamarin {Midas lubiatus). Deposited.

1 Brown Mouse-Lemur
(
Chirnyulcus milii). Deposited.

2 Mexican Conm-es {Conurus holochlorus) . Deposited.

1 Rock-Thrush (Munticola saxatilis). Presented by H. J.

FuUjames, Esq.

1 Yellow Hang-nest {Cassicus persicus). Presented by H. J.

Fulljames, Esq.

July 1. 1 Barbary Mouse {Mits barbarm). Presented by ^liss M. H.
Lyell.

2. 1 Great Eagle-Owl {Bubo maximus). Bred in the Menagerie,

o. \ A-rahmn^Bihoou {Cynocephnlns hamadryas?). 2- Deposited.

Irum Marocco.
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July •). 3 Burhxvy I'iu-tridav'i (C'ancal)is ppti-om). Deposited.

3 Pin-tailed Sand-Grouse (Ptfrucles alchata). Deposited.

3 Barbary Turtle-Doves {Turtur risorius). Deposited.

3 Algerian Chafliuclies {l-'riiu/illa sjwdioyeiia) . Deposited.

1 Spanish Sparrow {Passer scdicivola). Deposited.

1 Jilaeli-liearied Finch (Munta vialacca). Deposited.

1 Chestnut-bellied Fiuch (Miiniu ruhru-nigra). Depo.sited.

1 Serin Finch (S/-rinushortidaitus). Depo.sited.

1 Crested Coot [Fulica cristuta). Deposited.
•1 Laimer Falcons (Fulco fanarint). Presented b}' Sir IJarrv

Johnston, K.C.D., F.Z.S.

1 YelloA\-tVonted Amazon [Chnjsofia uchrocfpliahi). Prt?senteil

by Mrs. (I. T. Cox.

2 Coniinon Badgers {Mcles ta.vus). Presented bv A. Gorhain, Esq.
4. 1 Grand Galago {Gulcujo crassicaudata). Deposited.

3 Black-headed Terrapins {Damonia reeresi lau'color). De-
posited.

1 Salt-water Terrapin (Midacoclemmys terrapin). Deposited.
1 Painted Terrapin {C'hrt/sc/ni/s picta). Dejiosited.
•") Keeves's Terrapins {Damuiiia reeccsi). Deposited.
1 Home's Cinixys {Chiui/s honieana). Deposited.

] Derbian Sternothere (Steriiot/iceriis derbianux). Deposited.

1 Macaque Monkey (Macacii.s cijnumolijus). Presented by J. H.
Higgins, Esq.

1 Ilunting-Crow (C'issa vetudorin).

1 Blaclc-necked Grakle (Gracupica nii/ricollis).

1 Larger Racket-tailed Drongo {Ih'ssenmrus
paradiscus).

1 Sacred Xingtisher {Salci/oti mncta). [ Presented bv
1 Black Hauguest (Cassulix oryzivora)

.

f
liussell II um-

1 Blackbird (Turdus vieridu). piirvs, E.>q.

1 (jrey-winged Blackbird ( Tardus pu-cilu2)ti-ra).

1 Brown Thrush (Turdus Icucoiiielas).

1 Brown Moclc-Thrush (Harporhynchus rufus).^

5. 1 Japanese Deer (Cervus siha), J. Born in the Menagerie.
4 Ilosy-billed Ducks (Alctojncma pppcsaca), 2(S, -$. Pur-

chased.

0. 2 Maholi Galagos (Gak/i/o maholi). Presented by the Hon.
Mrs. Gilbert Johnstone.

1 North-African Jackal {Canis anthus). Purchased.
4 Crested Pigeons (Ocyphaps lophotes). Purchased.
1 Ostrich (Struthio canielus), (^ . Purchased.
1 Sun-Bittern {Eurypyrja helias). Purchas-ed.

1 Scarlet Ibis (Eudocimus ruber). Purchased.
1 Golden Paradoxure {Paradoxurus aureus). Deposited.
3 Reticulated Pythons [Python reticulatus). Deposited.

7. 1 Mandarin Duck {Ai.r yalericulata). Bred in the ^Menagerie.

4 Summer Ducks (Aix spiunsa). Bred in the Meuau-erie.

4 Variegated Sheldrakes {Tadorna rarieyata]. Bred in the
Menagerie.

4 Upland Geese {Chlo'ephaya )nayella7iica). Bred in the
Menagerie.

1 Horseshoe Snake (Zumenis /i ippucrepis). Purchased.
8. 1 Spring-bok ( Gazella eiwhore), S Presented h\ .1. li Matchani,

Esq., C.M.Z.S.

4 Spur-winged Geese (Pledrapteru.'i iiand>emis). Presented by
J. E. 3iatcham, Esq., C.M.Z.S.
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•luly 8. 1 Ring-hals Snake {Se^^edon hcBmachates) . Presented by J. E.

Matcham, Esq., C.M.Z.S.
10. 1 Bonnet-Monkey (Mamcus sinicus), cS • Presented by Miss

Nesta Bevan.
1 Japanese Deer [Cervus sika),2 Born in the Menagerie.

1 Common Peafowl (Pavo cristaUis), S Presented by Miss A.
S. Heldmann.

11. 1 Black-faced Spider-Monkey (Ateles ater). Presented by Mrs.

K. E. Mackenzie.

Common Hedgehogs {^Jrhutceits europreus). Presented by
Geo. Long, Esq.

2 Mauve-necked Cassowaries {Casvarius violieollis) . Deposited.

1 European Pond-Tortoise {Emys orhicidark). Deposited.

12. 2 Campbell's Monkeys {Cercopithecus ccnnpbelli), c? $ • Pre-

sented by Capt. F. R. B. Parmeter.

2 Common Foxes (C'anis vulpes). Presented by A. II. Britten,

Esq.
2 Syrian Bulbuls {Pycnonotus xanthopj/yos). Deposited.

2 Climbing Fislies (Anabas scfi/idcns). Presented by P.

Barford, E.sq.

lo. 1 Arabian Gazelle (Gazella arabica). Presented by B. T.

Ffinch, Esq., F.Z.S.

1 Mozambique Monkey [Cercopithecus pyyerythrus). Presented

by B. T. Ffinch, Esq., F.Z.S.

Chipping Squirrels {Tamius striatus). Presented bv the Rev.

A. F. Tolleraache.

2 Rose-coloured Pastors (Pastor roseus). Purchased.

2 Indian M^'nahs (Acvidotheres yinginianus). Purchased.

1 Silky Starling (Poliopsar sericeus). Purchased.

14. 1 Arctic Fox (Ccmis layojMs). Presented bv M. Maanusson,
Esq.

2 Rlieas (white var.) [Rhea aniericatia). Deposited.

2 Lunulated Honey-eaters (WIelithreptts hmulntus). Purchased.

2 Fuscous Honey-eaters {Ptilotisfuscus). Purchased.

2 Pied Grallinaa [GralUna austvalu'). Purchased.

2 Musky Lorikeets {Glossopsittacus concinnus). Purchased.

2 Bamboo Partridges {Bamhmcola tJioracica). Purchased.

15. 1 Common Cassowary (Casuatius yaleatus). Deposited.

17. 1 YjiircheWn Ztihi-n (JEquus burc/ielli), 2 Deposited.

2 Collared Fruit-Bats {Cynonycteris collaris). Born in the

Menagerie.

1 Blood-rumped Parrakeet {Psej)hotus 7t(smiitotiof.us), $ , Pre-

sented by Mrs. A. Chambers.
1 Rock-Thrush {Monticola saxatilis). Received in Exchange.

2 Common Cormorants {Phulacrocorax carlo). Presented by
P. L. Pemberton, Esq.

18. 1 Feline Douroncouli (Kyctipithecus vociferans). Presented by
Mrs. Arthur Barter.

1 Burrhel Wild Sheep (Ovis burrhel), $. Born in the

Menagerie.

3 Adorned Terrapins (Chrysemys ornaia). Presented by C. J.

Rickards, Esq.
19. 'lAnubis Baboon {Cynocephalus anubin), $. From Accra.

Presented by G. B. Haddon Smith, Esq.

20. 1 Ring-tailed Lemur {Lemur cattci). Presented by Mrs. T.

Butt Miller.
_ _

'

2 Hairy Armadillos {Dasi/pus villosus). Deposited.
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Julv20. 1 Gi-ouiid.HoTubi\l (Bucurvus abi/s.si)iictis). Presented bv Geo.
Hirst, Esq. See P. Z. S. 1899, p. 824.

1 Blood-nimped Parrakeet {Fsephotvs hamatunotit^), ^ . Pre-
sented by Mrs. A. Chambers.

21. 1 Lion Marmoset (Midas romliu). Presented by Capt.
Cbawner.

1 Spotted Ichneumon (Herpe-'fen auro-punvtatus). Presented by
Mr. Geo. F. Aress.

1 Levaillant's Cvnictis
i Cynictis pcnicillnia). Presented bv !.

E. Matchani,"Esq., C.M.Z.S.
2 Bristly Ground-Squirrels (X&riifi sffosun). Presented by J.

E. Matobam. Esq.. C.M.Z.S.
] Cape Pouched Rat (Vaccosfoiiiug cnmjjestris). Presented bv

J. E. Matchao), Esq.. C.M.Z.S.
1 Blue-fronted Amazon { ('hrytdiis (/-sriva). l)epo.<ited.

22. 1 Golden Eagle [Aquila cJinjsaetus). Presented by H. C.
Poss, Esq.

1 Chattering Lory {Lorm^i f/urrulus). Purchased.
1 Common Duiker [Cephnlophitit ijrimmi), J. Presented by

Capt. G. C. Denton, C.M.G.. EIz.S.

24. 1 Common Badger (Meles tautis},2- Presented by Mrs. F.
Travers.

25. 2 Common ^^"olves (Cards lupus), J ? • I'uruhased. From
Siberia.

26. 1 Zebu (Bosindicus), S Presented by C. A . Smith Ryland, Esq.
2 Common SquiiTels (Sciuriix vulgari!'). Presented bv Miss

E. B. Sparrow.
1 Common Badger [Mcle^ ta.ms). Deposited. From Siberia.

1 Common Hamster {Cricetus friimentanm). Deposited.
1 Mongolian Pheasant (Phasianiis nwni/oUcuA). Deposited.
4 Horsheld's Tortoises (Tesiudo hor^feldi). Deposited.
2 Blackish Sternotheres ( Sternothcerus 7ii(/ricaus). Deposited.
1 Japanese Terrapin (Clemmys japonicu). Deposited.
1 Serrated Terrapin (Clemvvjs scntjta). Deposited.
6 Sand-Lizards (Lacerta agiHs). Deposited.
6 Crested Anolis (Anolis cristatcdlus). Deposited.
2 Long-snouted Snakes (Dn/ophis ihi/cten'zans). Deposited.

27. 2 Tengmalm's Owls {Nyctcila tenc/malmi). Presented bv P.

Musters, Esq. From Norway.
1 Tui Parrakeet (Brotogerys tui). I'resented bv C. M. Havter,

Esq.

1 Martinique Gallinule (lonomis vmrtinicvs). Presented bv
H. A. Pare, Esq.

28. 1 Purple-faced JNLonkey (Semnopitheffiis cephaloiyterus).S Pre-
sented by Mrs. Usborne.

2 Yellow-tufted Honey-eaters (PtAlotes cmn'comis). Piu-chased.
2 Nonpareils ( Cymiospiza «>;>•), ^J 9 . Purchased.
1 Ado)ned Teircpiu [Chrysemys ornata). Presented by Mrs.

R. J. Aston.

1 Common Snake {Tropidmiotiis nritrir). Deposited.
2 Common Vipers ( Tipera berus). Deposited.

29. 1 Common Snake (var.) (Tropidcnotua natrl.v). Pre.^enteJ bv
T. E. Gunn. Esq. »

1 Glass-Snake {Ophiosaurus apiis). Deposited.
1 Raven

( Corvvs corax). Presented bv P. Stuart. Esq.
• 31. 1 Tantalus Monkey (Cercopithe(u.< tantalus), $.

'

Presented bv
W. Kniglit, Esq.
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July 31. 1 Grison (Galictis vittaia). rurcbased.

1 Magpie {Fica rustica). Presented by S. P>. Goldsmith, Esq.

Aug. 1. 2 ISisnik-eared 'Murmosets {Hupale pe7iicillatc). Deposited.

1 Hed-eared Bulbul (Fycnonutus jocusus). Presented by Miss

Petvocochino.

] Yellow-bellied Liothrix {Liothri.v hiteus). Presented by Miss

Petrocochiuo.

1 Herring-Gull (Larvs argentatus). Deposited.

2 Goshawks (Axtiir paluinfmrim). Presented by Mens. P. A.

Pichot. C.M.Z.S.

1 Coaimon Viper
(
Vipei-a hencs). Presented bv A. M. Rodger,

Esq.
'2. 1 Sooty Phalanger {Trichosurnsfuliginosua), S . Deposited.

2 Maholi Galagos (Galago inaholi). Deposited.

1 Malabar Squirrel (Sciuni.s muximus de<ilbntus). Deposited.

2 Hairy Armadillos {Dcm/piis villums). Presented by Wm.
Jirowu, Esq.

1 GeofEroy's Cat {Felis ytoffroii). Presented by Wni. Brown,

Esq.
4 Rufous Tinamous {Rhiinchotug rufescens). Presented by

Ernest Gibscju, Esq.

3 Spotted Tinamous iNothura maculosa). Presented by Ernest

Gibson, Esq.

3. 1 Hybrid Mexican Deer ( between C'tin'aciis meuicajnts ,5 ami

C'ariaCKs macrotis $ ). Born in the Menagerie.

2 Superb Tanagers (Calliste fastuosn). Purchased.

1 Blue-and-Black Tauager {Timayrella cyuno))u'l(ciiu). Pur-

chased.

1 Thick-billed Tauager (Eitj>h(jma luniirost)'l>>). Pm-chased.

1 Long-necked C'belodiue (Chclinlina luui/kollis). Deposited.

2 Serrated Terrapins ( Chri/semi/s x.r/pta). Deposited.

4. ] Oomnioi! Mynah (^4cr<W(;/je/<;;!'^/v^-^/»-). Received in Exchange.

8. 1 Autillean Boa {lioa divinilu(ju<t). Deposited.

9. 1 Pinche Monkey (Midas adipus i, J . I'resented by R. l'". Stone.

Esq.

10. 1 Suricate {Suricata tetradactyla). Deposited.

11. 1 Common Hamster (albino) {Crketus frwnentarius). De-

posited.

2 Spotted Turtle-Doves (Turtur auratensis). Bred in the

Menagerie.

12. '2 Comraon limkei-ii {Ceiihidophus yrimini), (S $• Presented by

J. E. Matcham, Esq., (J.M.Z.S.

6 Swainson's \^TA\\coY\na, {Fternistes swaimoni), 2 c?, 4 5 . Pre-

sented by J. E. Matcham, Esq., (^.M.Z.S.

14. 2 Grevy's Zebras {Equus (jrem/i), cS $. Deposited bv H.M,
The Queen. See P. Z.' S. i8t)9, p. 825.

1 Japanese Deer ( Cervus sikci), J . Born in the Menagerie.

1 Common Kingfisher (Alcedo ispidn). Presented by John
Porter, Esq.

1 Brown Capuchin ( Cebus fatuellus), 5 • Presented by Col.

Bourchier.

15. 1 Alligator (Alligator 7nississippiensix). Presented by Com-
mander H. Woodcock.

16. 1 Puma (Fe/iti concolor). Born in the Menagerie.

17. 1 Malayan Bear (Ursiis vialayanun). Presented by Miss

Dorothy Woolner, E.Z.S.
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Aup'. 17. 3 Pink-headed Duclcs {Rhodonesga caryophyllacea), 1 c? , 2 c?.

Purchased.
6 Edible Frog-s {liana cscuienta). Purchased.

12 Paradise Fish (Macropns viridi-auratus). Purchased.

18. 1 Vervet Monkej' (Cercopithecus lalandii), $. Presented bv R.
Hilliard, Esq.

1 Burehell's Zebra {Equus hnrchelli), J . Born in the Mena-
gerie.

1 Alexandrine Parralceet (Pakforiiis alexandj-i), J. Presented

by Miss .1. M. Pott.

:.'0. 1 Common Boa (B<ia cuiidrictor). Presented bv ('. W. Lillev,

Esq., F.Z.S.

21. 2 Lion Marmosets {Midas rosalia). Purchased.

4 Violet Tanag'ers (Eupltom'a violacea), 3 J, 1 $. Purchased.
1 Yellow Tauagtrr (C'«/&^(>^«yft), J. Purchased.
'?> Blue-shouldered Tanagers {I'aruuira cyanoptern). Purcliased.

1 Great Tanager (Saltator maynus). Purchased.

1 Black-headed .Sugar-bird (('hlorop>hanes ciridis), J. Pur-
chased.

2 Xatterer's Hawks {Asturina iiaitereri). Purchased.

1 Hed-faced Ouakaii {Ouacariu rubicunda). Deposited.

22. 2 Purtins {Fmtercula arct.ica). Pre.seuted by R. Gordon-Smith.
ICsq.

23. 1 Serval {Fchs serval). Presented bv Sir R. B. Llewellyn,
iv.c.m:g.

24. 1 Red-vented Cockatoo {Cacatua heemafuropyyia). Deposited.

1 Black-necked Swan {Cyynns niyricollig), j. Purchased.
2'). 1 Macaque Monkey {Macnciis cyuoinolyus),^ • Presented by

T. Mark Meriiman, Esq.

1 Bonnet-Monkey (.Maracus siiiirits), 2- Pre.^ented by J. ]M.

Skinner, E.sq.

2li. 1 S\tottedlc\ineuiaon {Herpestcts auro-2nt)ictatus). Pre.sented bv
Miss Jackson.

.»0. 1 Stone-Curlew {(Edicnemus scolopax). From Oxfordshire.

Presented by S. M. Sargant, Esq.

Sept. 1. 1 Common Camel {Canudiis dromedarius), J. From Mogador.
Presented by F. G. Atialo, Esq., F.Z.S.

1 Sykes's Monkev ( Cercupithecus albiyularis), S • Presented by
SV. P. Peyton, Esq.

3. 1 Common Raccoon {Procyon lutur). From Barbados. De-
posited.

4. 1 West-African Python {Python st'bce). Presented by .1. S.

Hudgett, Esq., F.Z.S.

5. 11 Long-nosed Crocodiles {Crocodilus cataphractus). From
Assay, Southern Nigeria. Presented bv W. J. Bowker
Esq."

1 Short-tailed Vole (var.) {Arvicola ayredis). Presented by
A. Thomas, Esq.

0. 1 Rhesus Monkey {Macacus rhesus), J. Presented by E. J,

Mill.s, Esq., F.Z.S.

2 Une-^^'attled Cassowaries {C'astiarms itniappendiculatus).

Deposited.

1 Common Chameleon {Chamceleon oxih/aris). Presented by
INlr. II. Wish.

7. 1 Short-eared Rock-Kangaroo (Petroyalc brachyotis), S, De-
posited.
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Sept. 7. 2 Regent-birds (Sericidios melinus). Deposited.

1 Blue-necked Cassowary {Casuarius intenfuis). Deposited.
1 King-necked Parrakeet (Pakeurnis torqaita). Deposited.
1 Serrated Terrapin ( Chrysemys scripta). Deposited.

1 Grooved Tortoise {Testudo calcarata). Deposited.

1 Leadbeater's Cockatoo (Cacatua leadbaiteri) . Presented by
Lieut.-Col. G. E. E. Blunt.

8. 1 Laughing Kingfisher (-Dflt'f/o^iV/rtjzfert). Presented by Thomas
A. de AVolf, Esq.

11. 1 \\\vik-ii]QVi {Cercoieptes caudicolvidus). Deposited.

1 Arctic Fox {CanU lagopus). Deposited.

1 Fulmar (Fnhiarus yracUis). Presented by G. S. Hett, Esq.
12. 1 jNIaholi Galago (Gahiyo mahoU). Presented by .Tames W.

Park, ]']sq.

1 Lapwing ( Vcmellus vidyaris). Piesented by the Rev. A.
Barham Hutton.

2 Common Chameleons {Cliainreh'on vuhjaris). Presented by
Ronald H. Archer, Esq.

3 Armoured Cat-tish (Callichtki/s paleatuf;). Deposited.
1.'5. 2 Black-eared Maruiosers (Tlupale penicWata). Presented bv

F. M. Still, Esq.

1 Common Viper ( Vipera herns). Presented bv P. Debell
Tuckett, Esq.

14. 1 Palm-Squirrel (albino) {Sciuruspa/maittm?). Deposited.

1 Black-headi'd Couure (('(<»///•«•< y'«Mf/w/). Deposited.

1 Herring-Gull {Lams ujyc/dnfns). Pre-^ented b\' J. L. Bell,

Esq.
lo. 1 Guinea Baboon (Cynocfp/udits sphin.v), f . Presented bv Mr.

J. Huxley.
1 Black-backed Jackal [Canis mesomelus). ]

4 Bristly Ground-Squirrels (A'c/vcs sctusus). \

1 Vulturine Eagle {Aquila verreauri). I

2 Hispid Lizards (Ayama hispida).

4 Delalande's Lizards (A'Mcras r/e,'«/««'/u).
| p,^ t rl 1 '

7 Rut'escent Snakes (Leptodira hutamha-ia).
] t t-i' nr I i

'

,
/^, 1 o 1 i-u 7

• -r \ > .1. I'j. Matcham,
4 Crossed .Snakes [Fsnmmojjliis crucijcr). ' -n,.. n at r/ o
5 Rhomb-marked Snakes {Trintcrorhinus

rhombeatus).

8 Rough-keeled Snakes (Dasypellis sccd/ra).

1 Infernal Snake (JJuodon mfernalis).

2 Putt-Adders {Bitis arietaits).

18. 1 African Civet Cat ( Vicerra civefta). Presented by W. W.
Hardwick, Esq., R.N.

19. 1 Two-spotted Paradoxui-e (Nandinia bmotata). Presented by
F. Gordon, Esq.

20. 4 Green Lizards [Lacerta viridis). Presented by F. R.Preston,
Esq.

21. 1 Black-backed Tvaleege (J^uphca7}ius nielanonotus), $. Pre-
sented by W. F. Pedler, Esq.

2 Sonnerat's .Jungle-fowls (Gallussonnerati), 2 § . Presented by
W. F. Pedler, Esq.

1 Wood-Francolin {^Francoliniis yularis). Presented by W. F.

Pedler, Esq.

22. 1 Hocheur Monkey {Cercopithecus nictitcms). Deposited.

1 Maroon Oriole {Oriolus traillii). Deposited.

1 Riippell's Parrot (Pyocephalus meppelli). Deposited.

2 Radiated Tortoises (Testudo radiata). Deposited.

Esq., C.M.Z.S,
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Sept. 23. 2 Black-eared Marmosets {Majjale jjetticillata). Deposited.

1 Macai^ue Monkey {Macacus ci/nomolffiis), S . Presented bj'

Dr. Montgomery Smith.
25. 4 Blaudiutr's Terrapins {Etni/s blandiiKji). Deposited.

1 Prickly Trionyx {Triunyx spinifer). Deposited.

26, 1 Black-necked Swan (6'(/ywMS }i/</r/co/fe), $. Purchased.
1 Iloopob (Upupa epujjs). Purchased.
2 Sandpipers (Tritujoidcs h/jjoleucus). Purchased.

28. 1 Kulied Lemur (Lemur curitis). Deposited.

2 ^Yestermau's Eclectus (Eclfctus icesttrmani), 2 cJ . Deposited.

1 Two-spotted Paiadoxure (^yandinia hinolata). Deposited.

1 Kufous Tinamou (Bh/nchotus mfescens). Deposited.

29. 1 trrev Ichneumon [llvrpetites ijrlst-ug). Deposited.

u Barliary Turtle-Dove.- ( Turtur ikurius). Presented by Mrs.
J. A. Moore.

30. 2 Lauceolated Jays ((Ta/VM/Mj?fe»M.-eo/ai«sj. Purchased.
1 Westerman's Eclectus (EcUctiis westermani), O . Deposited.

Oct. 2. 1 Brown Capuchin {Cehus fatuellns), S • Deposited.

3. 2 Baillon's Aracaris (Andiffeiia baUloni). Purchased.

12 Dwarf Chameleons (Chanuelcon pumllus). Purchased.

4. 1 Guinea Baboon (Cytwcephalus sphinx), (^ . Deposited.

2 Squiirel-like Vhalnn^er^ (Petaurus sciuniis), 2 cJ. Burn in

the Menagerie.

1 Striped Suake (Tropidonotits ordinatus sirtalis). Deposited.
'•'> Common find,]i(ii (IVopidoiioi'iLs mttrir). Deposited.

1 Tessellated Suake {Tropidonutus tcsse.llatuis). Deposited.

1 Foiu'-liued Suake ( Coluber (juatuurliueatus). Deposited.

1 Smooth Snake {Cornnella iiudriaca). Deposited.

] Glp.ss-Snake ( Opkiosuurns npus). Deposited.

1 Eyed Liziud {Laceria ocellata). Deposited,

t) Slowworms {Anyuls frotjiUii). Deposited.

h. 1 \\'apiti Deer \ Cerciis canadensis). Born in the Menagerie.

1 Axis Deer (Cerrus axis), S . Born in the Menagerie.

3 Palm-Squirrels i^Sviurus palinaruin). Presented by Mrs. M.
E. Tracey.

1 White-browed Ama^soD {CItrysotis albifroiis). Purchased.

2 Orauge-Uauked Parrakeets [Brotoyerys pyrrhopterits). Pre-

sented by W. H. St. Quintiu, Esq., E.Z.S.

6. 4 Red-crested Pochards (i^WiV/^/a /7/./7/i«), 2 cJ, 2$. Puri:hased.

7. 1 Smooth-headed Capuchin [Cebus luonuchus), $. Presented
by M. P. Peekev, Esq.

1 Cliopi Starling (Aphobus chupi). Presented b}' W. li.

lioutledge, Esq.

'J. 1 Khesus Monkey {Macacus. rhesus), J. Presented by Mrs. J.

Adams.
1 Common Se:il (Phoca vitulino). Deposited.

1 Common C'ormorant (var.) (Phalacrucurax carbo). Deposited.

11. 1 Black-t'aced Spider-Monkey (Attles ater). Presented by
Claude P. Landi, Esq.

1 Emu {Droiiifeus nova-hollandice). Deposited.

G Glossy Ibises (Pleyadis falcinellus). Bred in the Menagerie.
3 Long-uecked Chelodines ( Cheh/dinn lonyicollis). Depo.sited.

12. 1 lied-cheeked Souslik (Jipermophilm erythrogenys). i»epo-

sited.

4 Eversuiann's Sousliks {Spennophilus altaicus). Deposited.

4 Altai Sousliks {Spermophilus inuyosai-icus). Deposited.
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Oct. IL'. 1 Common Chameleon {Chameeleon vulffaris). Presented bv
A. H. Ryan, Esq.

1 IJvsean Parrakeet {Nymphiais uvaensis). Deposited.
1 Rosy Parrakeet (Palceornis rosa), c? . Deposited.

13. 1 Westerman's Eclectus {Eclectus tuestermani), S Deposited.
1 Gray's Tree-fi'og (R/iacophorus maculatm var. qimdriUnertta).

Deposited.

16. 1 Gambian Pouched-Rat {Cricetomys gambiunus). Presented by
Ernest E. Au.sten, Esq.

I Nilotic Trionyx {Trionyx triun(juig). Presented by Ernest E.
Austen, Esq.

1 Red-footed Ground-Squin-el {Xcrus prythropua). Presented
by F. H. D. Negus, Esq.

1 Green Turtle [Chelove viridis). Pre.sented by W. Hebden,
Esq., C.E.

17. 1 Macaque Monkey (Macacw cynomalffus), <^ . Presented by
A. M. Rurg'ess, Esq.

2 Serrated Terrapins (Vbrysemy>i scriptn). Deposited.
1 Shielded River-Turtle (Emyda scutatn). Deposited.
12 Goldfinches (Carduelis eler/ans). Purchased.
12 Chaffinches {Frinr/illn rcplehi'). Purchased.
6 Bulltinches (Pi/n-huln exropcca). Purchased.

18. 2 Herring-Gulls [Lams aryenkttus). Presented bv J. A^',

Edgar, E.«q.

1 MelodiouSj'.Jay-'l'hrush {Lmcndro'ptvnn canorvni). Presented by
Mrs. Currey.

1 Common Chameleon {ChamceleQU vulgaris). Presented bv
F. G. Ward, Esq.

19. I HecVs Cassowary {Casuarivs /ifcM). Deposited.
1 White Goshawk (Astur nova-hollandice). Deposited.
1 Crab-eating Raccoon (Procyo)i cancrivorus). Purchased.
?> Short-eared Owls {^Isio brarhyotuf). Purchased.

20. 1 Green Monkey (Cercoptthems caUitrichus), $. Presented bv
G. P. Kinahan, Esq.

1 Spoonbill [Platalea leucwodia) . Presented by Capt. E. W.
Burnett.

1 Kestrel {Tinnunndus al.audarius). Presented by Capt. E. W.
Riunett.

21. 1 Riug-Ouzel (rjo'^^Ms torg'Mfltes), 5- Deposited.
2 Sacred Kingfishers (Halcyon savcfn). Deposited.
1 Forsten's Lorikeet (Trichoylossus forsteni). Deposited.

23. 1 West-'rnian's Eclectus (Eclectus loestermmii), $ . Deposited.
1 Com-C'rake [Crex jvatensis). Presented by Collingwood

Ingram, Esq.

1 Ring-hals Snake {Sepedou hcemachates). Presented bv J
E.'Matcham, Esq., C.M.Z.S.,

24. I ?>oot\ M-Au^ahey (Cercdcelyus fuliyinosus), J. Presented bv
the Rev. A. Clutterbuck.

4 Common Squirrels (Sciurns vulyarh). Purchased.
2o. 2 Red-footed Lemurs (Lemur rufipes),S $. Deposited.

1 Puisa Ichneumon (Bdeogale puisd). Deposited.
1 Greater Vasa Parrot (Coracopsis vasa). Presented by Mr. C

Hunt.
26. 1 Leopard (young) {Felis pnrdus), $ . Presented by Capt. J. L.

Stanistreet.

2 Black-tailed Godwits (Limosa (pgocephala). Deposited.
10 Salt-water Terrapins (Mnlncockvimys terrapiv). Deposited.
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Oct. 30. 1 i)\m'^ (Phalacrocura.c t/racidus). Presented by E. S. Montague,
Esq.

31. 2 Glaucous Gulls [Larus (jluucus). Presented by H. J. Pearson,

Esq.

1 Herring-Gull (Lari'J! arf/entatuis). Presented by II. J.

Pearson, Esq.

12 Golden Carp {Ciirassiiis anratus). Purchased.

Nov. 1. 4 BlcUiding's Terrapins (Emijs Iilandin(/i). Deposited.

5 Prickly Tri(5nyx (Trionyx S2>inifer). Deposited.

2. 1 Macaque Monkey {Macacus ci/7ioiitol(/us), S Presented by
Clias. l>allas, Esq.

3. 1 Vulpine Plialanger (Trichvsurux vulpeciila), S Presented by
D. Woosnam, Esq.

4. 2 Grand Eclectus {Eclectus ro/ntus), 2 $ . Deposited.

1 Mealy Amazon (Chrysotus farinosa). Deposited.

7 Cape Scorpions {Ojnsthaphthainms cnpends). Presented by
Dr. W. F. Purcell.

6. 1 Viverrine Phalanger (Pseiidochirus cooki), (J . Deposited.

1 Agile Wallaby (Macropus ayilis), 5 • Deposited.

7. 2 Thigh-striped Wallabies (Macropus thetidis),'2(S , Deposited.

2 Cardinal Eclectus [Eckctus cardinalis), J $ . From Amboyna.
Deposited.

1 Cardinal Eclectus {Eclectus cardinalis), c? • From Buru.
Deposited.

4 3Iissi3sippi Terrapins {Malacoclemniys yeoyraphica). Depo-
sited.

3 Prickly Trionyx {Tnony.v sjnnifcr). Deposited.

4 Menobranchs {Necturus mucttlatus). Deposited.

1 Auiphiuiua {Amphiuma means). Deposited.

1 Spring-bok {Gazella euchore), cjT . Received iu Exchange.
8. 1 Vervet Monkey {Cercopithecus lalandil), 5- Deposited.

1 Brown Capuchin (Cebiisfatuellus). Deposited.

•J Mute Swaus (C'yyuus ulor). Deposited.

9. 1 IIog-Deer (Cervus porciniis). Bred iu the Menagerie.
1 Black-backed Jackal (Canis mesumelas). Pui'chased.

2 Brazilian Caracaras (Polybonis hrasiliensis) . Purchased.
1 Anaconda (Eunecfes mwinus). Purchased.

10. 1 Macaque Monkey (Miicacus cynomolyus), S I'rosented bv
W. J. Beard, Esq.

1 Rufous-necked W'allaby (Mucropus ruJicoUis), S Deposited.

11. 1 Sykes's Monkey (CercopitJwcus alhiyularis), $ . Presented by
the Lord Alexander Thynne.

13. 1 AVhite-tailed Gnu (Connochcetes ymc), S . Presented by C. D.
Kudd, Esq., F.Z.S.

1 Eoi Rlie-bok (Cerviccqira fidvo-rufida), (J . Purchased.
1 Spring-bok {Gazella euchore), J. Deposited.

2 Schalow's Touracous (Tiaacus schaloici). From Benguela.
Presented by W. L. Sclater, E-q., F.Z.S.

4 Cape Turtle-Doves ( Turfur ctipicola). Presented bv \V. L.
Sclater, Esq., F.Z.S.

1 Vulturiue Eagle (At/uila verremui). Presented by the liev.

Dr. Kolbe.

1 Tawny Eagle (Aquitu iKeoioides). Presented by Claude
South ey, Esq.

2 Dusty Ichneumons (Iltrpestes pulverulentus). Presented bv
the Trustees of the South-African Museum.
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Nov. 13. 1 Cape Crowned Crane (Bakaricu regulonnn). Presented bv
the Trustees of the .South-African Museum.

14. 2 Mandrills (Cynocephalus mormo7i),2 S Deposited.

2 White-collared Maugabeys (C'ercocebus collaris) , (^ 2 De-
posited.

1 Lucan's Crested Eagle {Lophotriorchis biccmi). Deposited.
1 White-tailed Ichneumon (Herpestes albicaiida). From the

Atbara River, Egyptian Soudan. Deposited.
1 Spotted Ichneumon {Herpestes awo-pxmctatvM). From Busreh,

Persian Gulf. Presented by B. T. Ffinch, Esq., F.Z.S.
1 Gannet {Sida bassana). Piu-chased.

15. 4 Lesser Pin-tailed Sand-Grouse {Pterodes e.custus). Deposited.
1 Black-headed Partridge (Caccabis melanocephala). Deposited.
7 Cape Doves {CEna capeyisis). From Arabia. Deposited.

16. 1 Yellow-headed Conure (Co?iM/'!^sje«c?«y«). Deposited.
17. \ 'Rio-^-u TvQQ-KiiMf^axoo {Beiidrolatjus iimstus), $. Deposited.

1 Tantalus Monkey (Cercopithecus tantalus), cj . Deposited.
18. 1 Diana Monkey (Cercopithecus dutna), (S . Presented by E. F.

Martin, Esq.

20. 1 Indian Antelope (AntHope cervicapra), cJ . Deposited.
1 Persian Gazelle {Gazella subijutturosa)

, cJ. Presented by
B.T. Flinch, Esq., F.Z.S.

1 Chaplain Crow (Corvus capeUcmus). Presented by B. T
Ffinch, Esq., F.Z.S.

21. 2 Red-backed Buntings (Emheriza rutila). Purchased.
22. 2 Chipping Squirrels {Tamias striutus). Presented by C. M.

Stewart, Esq.

2 Snake-Fishes {Pulypterm sene(/alus) . From the River
Gambia. Presented by J. S. Budgett, Esq., F.Z.S. See
P. Z. S. 1890, p. 985.

1 Sooty Phalanger (Trichosurus fulitiinosus), tS • Deposited.

1 Banded Parrakeet (Pulceornis fasckitus), c?. Depo.sited.

24. 1 Vervet Monkey {Cercopithecus lalandii), cf. Presented by
Mi's. A. Rousbey.

25. 1 Fenuec Fox (Cam's cerdo). Deposited.

27. 1 Macaque Monkey {Macacus ci/nomolijus), J . Presented by
J. A. Ewen, Esq., J.P.

28. 1 Brown Capuchin (Cebusfatuellus)
, 5 . Presented by Douglas

Mason, Esq.

29 1 Rufous Rat-Kangaroo (JEpyprymnus rufescens), J. Depo-
sited.

2 Ornamental Lorrikeets {Trichoijlossus ornatus). Deposited.
1 J>auded Parrakeet ( Pa/(S0)-nis fasciata), cj Deposited.
2 Undulated Grass-Parrakeets (var.) {Melopsittacus undidatus).

Deposited.

1 Lapwing (var.) ( Vanellus vulgaris). Deposited.

2 Wrinkled Terrapins {Chrysemys scripta riiijosa). Deposited.
4 Starred Tortoises {Testudu eleyans). Deposited.
2 Emperor Boas {Boa imperator). Deposited.

oO. 1 Common Badger {Meles ta.vus). Presented by G. E. Branson,
Esq.

Dec. 1. 2 Golden Agoutis {Dasyprocta ayuti). Presented by C. Bevau,
Esq.

1 Common Trout {Salmofario). Presented by Arthur Irving,

2. 4 Bewick's Swans (Cygnus bewicki). Deposited.
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Dec. 2. 1 White-bellied Sea-Eagle (Haliaetus leueogaster) . Presented
by Capt. Francis Mayor.

4. 2 Common Scoters {(Edcmia niffra). Purcliased.

1 Tufted Duck {Fii/ir/ula cristata), $ . Purchased.
1 Blackish Tortoise {Testudo niffrita). Deposited.

1 Annulated Terrapin [A'icoria aiiuidata). Deposited.
3 Blaiiding's Terrapins {Emi/s blandingi). Deposited.

1 Delalaude's Gecko {Tarentola delalandii). Presented bv
Mr. .J. Chappell.

5. 2 Brown's Parrakeets [Platycercus browni). Deposited.

1 Partridge (PwyZu- c/Me7"ea). Purchased.
6. 2 Hobbies (Falco xubbuteo). Presented by J. H. Ingram, Esq.
7. 1 Ehesiis Monkey {Macacus rhesus), $. Presented bv Mr. F.

Ct. Stenuing.

1 Fieldfare (Ticrdus pilaris). Presented by Mr. Herbert
Goodchild.

8. I Lesser White-nosed Monkey (Cercopithecus petaurista).

Presented by K. Caton VVoodville, Esq.
9. 1 Mozambique Monkey (Ci?rco/)?VA<'eMs/>y/7e/-</</«;'ws). Deposited.

1 Yellow-footed Squirrel (Sciurus ludoviciamts). Purchased.
1 Bee-eater (Merups apiaster). Deposited.

12. 1 G-rey Flying-Squirrel (Sciurojjtn-iisjimbt-intus). Presented by
Capt. S. A. Harriss, l.M.S. From Chitral.

13. 1 Brush-tailed Kangaroo (^Petrogale peniciUata), cJ. Born in the

Menagerie.
4 Common Sheldrakes {^Tadorna cnrnuta). Purchased.
2 White-fronted Geese (Anser alhifrons). Purchased.
2 Crossed Snakes [Psammophis cnicifer). Presented by J. E.

Matcham, P^sq., C.M.Z.S.
2 Rhomb-marked Snakes {Trimerorhimis rhoinbeatus). Pre-

sented by J. E. Matcham, Esq., C.M.Z.S.
1 Pidt-Adiler (Jh'tis arietmis). [^resented bv J. E. Matcham,

Esq., C.M.Z.S.
2 Cape Bucephalus (Dispholidus typus). Presented by J. E.

Matcham, Esq., C.M.Z.S.
14. 1 Harnessed Antelope (7Vw/<;/«/>/«M»' .<e)v)j^«.s), 2. Born in the

Menagerie.

15. 1 Pheasant ( I'hasiunus colchicus), J. Presented hj the Hon.
E. A. Stonor.

1 Common Rattlesnakes (Crutalus diirissits). Deposited.

2 Horrid Rattlesnakes (Crotalns horridns). Deposited.

18. 2 White-throated Capuchins {Cehus hypoleucus). Presented by
Miss A. E. Faux.

20. 3 Dwarf Chameleims {Chamaleon putnilus). Presented bv
Mr. A. Galetti.

27. 1 Suiicate [Suricata tetradactyla). Deposited.
2 Long-necked Chelodines [Chcdodina lonyicvllis). Deposited.
H Pennsylvania!! Terrapins {Cinosterrmm peniisylvcinicum). De-

posited.

•"! Speckled Terrapins {Clemmys guttata). Deposited.
2 liiack-headed Terrapins {Damonia reevesi unicolor). J)e-

po.sited.

28. 1 Mozambique Monkey [Cercoptthecus pygerythrus), c5 De-
posited.

30. 1 Black-backed .Jackal (Canis mesomdas). Presented by J. E.
Matcham, Esq., C.M.Z.S.
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Abacena
discalis, 286.

Abantis
paradisea, 418, 426,

974.

Ablabes
baliodirus, 605, 673.

chinensis, 162.

longicauda, 605, 673.

major, 165.

tricolor, 605, 673.

Acamptogorgia
acanthoitoma, 48.

alternwns, 48.

arhuscida, 48.

fruticosa, 48.

spinosa, 46, 47, 53.

Acantbastrsea, 757.

hirsuta, 760.

Acanthoclon
angusticeps, 846.

lacustris, 846.

Acanthogorgia
muricata, 48, 63.

Acanthosaura
armata, 603, 638.

c«j9ra, 601,603, 638.

coronata, 601, 603,
639.

crucifera, 957.

kainanensis, 957, 961.

lamnidentata, 160.

Acanthurus
chirurffus, 506.

Acellalis

iridalis, 285.

Acerina
^j«M, 119.

Acharana, 201.

descripta, 202.

elongalis, 204.

fuscesccns, 204.

honestalis, 204.

riiciii', 204.

Pkoc. Zool. Soc.

Acharana
simplex, 204.

suhcenescens, 204.

subalhescens, 204.
Achatina

craveni, 590, 592.

fragilis, 591, 592.

glaucina, 590, 592.

glutinosa, 589.

hamilhi, 590.

iiiimaculata, 589.

johnstoni, 590, 592.
kirkii, 590.

layardi, 589.

panthera, 589, 592.
petersi, 589.

Acherontia
ff^TO^cs, 293.

Acipenser
sf'ztrw, 455, 473.

Acleros
ma,ckenii, 974.

Acraea

acara, 421.

— , var. barheri, 421.

acrita, var. pudorina,

420, 965.

adniatha, var. leuco-

grapilia, 977.

a&M, 420.

anemosa, 421.

apecida, 96.5.

astrigera, 418, 421,

427.

caJbira, 965, 975.

cerasa, 421.

/yczffl, 965.
•— , var. daira, 420,

965.

— , var. spamini, 965.
onerata, 965.

Acrid otheres, 12.

Acripia
suholivacea, 286.

1899, No. LXIX.

Acrobasis

atratella, 286.

crjiptoleucella, 286.
latiorella,, 286.

Acrochordus
granulatus, 658.

javanicus, 601, 604,
613, 658.

Acrospila

phellinoidalis, 218.
Actheres

/ac(g, 498.

percarum, 498.
pinielodi, 498.
selachiorum, 499.

Aetias

artemis, 293, 294.
/«to, 293, 294.

misnas, 294.
mimosa, 293,

294.

se/ewe, 293, 294.
Acusilas

africanus, 855.
Adeloides, 195.

cinerealis, 195.

glaticoptera, 195.

Adena, 226.

hybreasalis, 227.
xanthialis, 227.

Adra
argentilinea, 286.

Adricara
albodiscaia, 286.

-Echmophorus, 1018,
1020, 1023, 1042.

iEdiodes
bacisalis, 286.

jEluropus
inelanoleuciis, bib.

.iUlurosaurus

fdinm, 627.

jEluroscalabotes

felinus, 603, 627

69
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jEtlirodes, gen

u^nidea
coccinca, 376.

,5)sc'hreiuon, 277.

Aethon
primioti, 401

nov.

8G1,

mammoso,, 861.

Agapornis. 9, 34, 35, 37,

44, 4.5.

roscicapiUus, 37.

Agastya, 219.

flavomacnlata , 219.

hyhlaoidcs, 219.

Agathodes
(livcrsalis, 182.

duhitalis, 283.

Aglaops, 239.

Agriodus
auritus, 550.

Agyrtria
tcphroccphala, 515.

Aipvsurus
ci/douxi, 600, 607, 688.

Albula
C(j7wrhynckiis, 940,

955.

Alebion
carcharifS, 462.

difficil", 462.

Aleetrurus

risorius, 515.

tricolor, 513.

Alestes

longipcnnis, 731.
Algedonia, 252.

AUolobophora
cisc/ii, 805.

AUomorpha
africana, 356.

Alosa
^«('a, 503.

Alyta
calligrammalis, 285.

Amauris
alhimaculata , 976.

Amblycephalus
fevw, (iOO, 607, 694.

malaccaiius, 607, 694.

vwrqarifophorus, 601,

607, (i94,

mitUctidorffi, 607, 694.

Amblystouia
persimUe, 914.

Ameiva
leitcostigma, 517.

Amia
calva, 954.

Animodytes
lanceolatus 940, 947,

955.

Aitimodytes
iolmiiiim, 940, 947.

Aiiipeliou

cuciMatifs, 513.

Aiuphacantlius

rividatiis, 443.

Amphiuiela
oniafa, 356.

Aiiiphioxus, 8.

Am pi) iproviverra

manzaniaim, 928.

Anabazenops
am/nirotis, 510.

rafo-iMpcrriliatus, 513.

Anadorhynchus
hyaeinthinus, 26, 27,

28, 29.

Aaalcippus
ardeiis, 827.

Auauia, 252.

Anarraodia, 217.

histralis, 217.

cla.malU, 218.

ooryl-rdis, 218.

infcrioralis, 218.

inseriptalis, 217.

loiiffinqualis, 218.

mrijorcdis, 218.

poniealis, 217.

punctiUncalis, 218.
sihilalis, 217.

Auarrhiclias

/«PMS, 503, 940, 956.

Anarta
vi'laxantha, 279.

Anohorella

aifilis, 505.

angulata, 504.

appcndiculata, 506.

appcndicidosa, 506.
hcrgyltcB, 505.

brevicollis, 505.

cantlmri, 505.

dcnticis, 504,

dikdata, 506.

emarginata, 503, 504.

/«//«.!, 504.

hostdh, 506.

lanciniata, 506.
Zi-r(», 507.

avails. 504.

prigclli, 504.

pugri, bOb.

paradoxa, 506.

qundrata, 504.
riigosa, 503.

saryi, 504.

scuenopJula, 503.
scombri, 504.

stcllnta, 504.

dichmi, 505

Anchorella
triglm, 503.

uncinata, 505.

uroloplii, 5013.

Ancistrodon
acutus, 166.

blomhoffii, 607, 608,

694.

rhodosfoma, 694.

Aucyloptila

lactoidcs, 285.
Andigena

bailhni, 513.

Andrapba
iasa/«, 286.

Audroctonus (Prionurus)
ciiriiius, 834.

Andronymus
philander, 974.

Anguilla
vulqaris, 444, 910,

955.

Anguis
fragilis, 161.

Anbinga
anhiiiga, 511.

Anisota
sligma, 293.

Anops
cornuta, 491.

Anser
rujicollis, 827.

Ansonia
penangcusls, 908.

Anthersea
mylifta, 293.

pernyi, 293.

yama-inai, 293.

Antbocrypta, 252.

Anthophila
peruvicma. 279.

Antbopbilodes, 277.
conchylialis, 278.
conciiiHcdis, 278.

crubcscens, 278.

pliimhifcraUs, 277.
tiircomanica, 278.

Antbophilopsis, 277.
Antbopsycbe

dedecora, 812.

Antbosoma
crassiim, 408.
smithii, 4<i9.

AntbropojDithecus
aKiry;, 308.

ca/y««, 74, 300, 301.

303, 309.

kooloo-kamha, 301.

303, 3C8, 309.

»»Vc'-. 299, 309, 310
'313.
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Anthropopithecus
troglodytes kooloo-

kaiiiha, 312.

virgatilis, 254.

Antigastra, 215.

catalaunalis, 215.

cinnamomalis, 215.

morysalis, 215.

Antipathella

hrooki, 821.

gmfilis, 819, 820, 821,

823, 82-1.

suhpiniiata, Sli.

Aiitipatbes

dichotoma, 814.

/areata, 819, 824.

gracilis, 819.

meditcrranca, 814.

sctacea, 814.

sichpimmta, 821, 822.

(Cirripathes) gracilis,

815.

(—) sctacea, 81(3.

Anumbius
acuticaudiis, 513.

Aiiuretes

hcckclii, 457.

Aphaniotis

fiisca, 603, 637.

Aphanipathes
wcUastoni, 817, 821,

822, 823. 824.

—, var. pilosa, 822,

823.

Aphobus
chopi, 513.

Aphlhona
holicmani, 345.

durhanensis, 344.

Apbytoceros, 196.

Aplectropus, 251.

leiccopsis, 251.

Aplograpbe, 252.

Apophylia
consaiiguinca, 365.

marginata, 365.

nohilitata, 365.

Aporocosmus, 278.

bractcatus, 280.

Aporodes, 278.

arhutalis, 280.

deiUifascialis, 280.

yamiualis, 280.

Aprosmiclus, 34, 36, 37,

38, 42, 43, 45.

cyanopygius, 35.

Apteuodytes
pcnaanti, 980.

Apteryx, 11, 12,40.

Aquila
nmuioides, 828.

Aquila
vcrreauxi, 828.

Ara, 9, 12, 39, 41.

ararauna, 27, 28, 512.

chloroptera, 27, 28, 511.

hyacinthiiius, 512.

macao, 27, 28.

maracana, 27, 28.

Aramides
ypecaha, 412, 413.

Aranietbra
hiitlcri, 860.

camhridgci, 860.

iingari, 860.

Aranea
calceata, 838.

Araneus
crucntatus, 848.

cyrtoscaptis, 852.

eresifrons, 851.

hcematocnernis, 850,

884.

mossamhicensis, 852.

pojchanus, 850.

pcnicillipcs, 850.

thiiiurus, 852, 884.

rufipalpis, 849, 850.

scmianniUata, 850.

similis, 852.

striata, 852.

stmpifer, 851.

suedicola, 852.

i'Aew, 850.

thelicrus, 853.

tyloscapus, 851.

Arobjeophilus
patriiis, 563, 564.

Archanara
nonoyrisella, 286.

Arcbernis, 180.

callixantha, LSI.

capitalis, 180, 181.

dotopsalis, 181.

fulvalis, 181.

hiimilis, 181.

ignealis, 181.

lugens, 181.

nlctitans, 181.

olliqaialif, 181.

scoptdalis, 181.

Arctomys
himalayaiius, o75.

robustus, 575.

Ardea
sibilatrix, 513.

Ardel ta

itivolucris, 513.

Areuaria
interpres, 510.

Argiope
caudata, 849.

Argiope
flavipalpis, 849.
nigrovittata, 849.
pcckueli, 849.

s'ucvissima, 849.
Argyroepeira

luigiclaia, 855.
Ariu3

acutirostris, 445, 452,
4.57.

acutus, 445.

Arneus
tkynni, 462.

AiTade
ercbusalis, 286.

Arremon
scmitorquatus, 513.

Arsacia

saturalis, 286.
Arsisaea

boliiialis, 286.

Arvicanthis
barbarus, 986.
niloticiis, 429, 433.

Asbecesta

oape/isc, 360.

duvivieri, 359.

marginata, 359,

380.

po/(!;«, 360.

Asilus

marinics, 439.

Asopia
depressalis, 286.

largalis, 264.

niobesalis, 286.

roridalis, 188.

rvfipicta, 263.

Aspidosipboa
raviis, 56.

Astraia, 157, 747.

affinis, 750.

dcuticulata, 748, 750,
764.

echinata, 760.

exiiaia, 747.

fragilis, 748, 749.

fasco-viridis, 759.
hcliopora, 756.

foifl/'a, 749.

o^r«^, 749, 764.
pallida, 748.

purpurea, 760.

puteolina, 749.

rotumana, 750, 764,
solidior, IbQ.

tenella, 761.

versiponc, 753.

virens, 758.

Astroderoiiis

coryphcenoides, 443.
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Astrnides

calycularis, 740.

Astroria

adrrsiformia, 743.

esperi., 743.

sinc?isi^, 742.

Astur

poliofiaslcr, .510.

Asturina
nifida, .515.

Asyinruetron, 8.

Atella

phalanthu, 420.

Atelocentra, 225.

chlorn^pis, 226.

Atheropoda
flrwcidalib, 218.

inflexalis, 218.

mcijoralis, 218.

Atoxon
tdiiiatum, 579.

Afretium
tcMstosum, 6f)4.

Attacus
of'/a.s, 293.

Cynthia, 293.

hesperus, 293.

yjryeri, 293, 294.

ricini, 293.

Atticora

tibialis, 515.

Atya, 705, 7U8.

glabra, 709.

Atyaepbvra, 705, 708,
709:

desmarestii, 708.

Atvoida, 707,708, 709.

potimirim, 707.

Aucheuia, 146.

Audia
mixtalis. 286.

Aiilacophora

scuteUata, 359.

Autocharis
amcthi/siina, 221.

Autocosinia, 233.

concinna, 234.

oliosalis, 234.

Automeris
rubresccns, 293, 294.

Avabis
laniger, 987.

Avicula
fare7itiiia, 822.

Axiocerses

harpax, 965.

Azanu.s

nntaknsig, 906.

ce«a, 966.

Azaru
lahiata, 514.

Azochis, 190.

ffripusalis, 100.

tn-tcfali-f, 190.

rtififrontalis, 19(1.

Babycurus
butlneri, 835.

johnstoiii, 835.

A-iV/tv', 835.

Baculiis

clongatas, 482.

Balajiiiceps, 11.

Balearica

rtgulorum, 828.

Baliites

aculeatus, 940, 955.

Banassa
rutilans, 286.

Baoris

auritinctiis, 975.

mnranga, 975.

Barbus
trinpilis, 730.

Barilius

haiiiatiensis, 961, 962.

Barisoa
intenfalis, 285.

Basaiiistes

huchoiiis, 497.

salmoiwa, 500.

Basileulerus

hgpolcucus, .516.

leucoijlirys, 510.

Batagur
sp., 601.

iffsX-ff, 602, 610.

Batara
cinerea, 513.

Batbybatea, 99, 103.

/e)w, 103, 143.

Batbyergus, 1013.

maritimus, 432, 433.

Beara
dichfomella, 286.

mibiferella, 286.

Belenois

meiseiUina, 425, 812,

971.978.
sevcrina. 971.

thysa, 972.

westwoodi, 425, 971.

Bellia

cras-ncollU, 602, 611,
61.5.

Bellone

alincida, 470.

ardeola, 442.

Berdura
piipiUalis, 285.

Biatas

nigropectus, 510.

BinocuUis
piscinus, 454.

Bison
enrop(PUS, 61.

Biziura
lobata, 712.

Blennius
p/jofe. 040, 956.

Blepbai-ucha, 207.

Blias

prionoti, 491.

Boeotarcba, 225.

((emciroalis, 22.5.

denmnfrialis, 225.

hyidinalis, 225.

limbata, 225.

margarita , 225.

7nartinidis, 225.

stigmosalis, 225.

tcsniaiis, 225.

Boliscus

decipiens, 527, 532.

Boiiiolocbus

ardeolcp, 442.

beloncn, 442.

chatoe-isi, 442.

cornutus, 443.

dentictdatus, 443.

glypkisodontis, 443.

gracilis, 442.

megaceros, 442.

parvidus, 443.

scomhcresocis, 442.

,?o&(s, 443.

tetrodontis, 442.

triceros. 443.

Boreopbila, 252.

frigidalis, 235.

scaudinavalis, 235.

Borbvffina

/era, 928.

Botis, sec Botys.

Botvs
abdoininnlis, 273.

abstriisal.is, 202.

aburalis, 272.

acilialiti, 287.

acuminatalis, 287.
afutalis, 175.

acutaiigukdis, 273.

cdditalis, 202.

admensalis, 204.

adsocialus, 272.

athinpata, 269.

affusalis, 261.

alhidalis, 257.

albifrontalis, 273.

alhofiiiibriaHs, 190.

amasialis, 270.

amafalis, 199.

amboinalis, 271.
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Botys
amietilatalis, 245.

mncenalis, 189.

amurensis, 251.

anaxisalis, 208.

aiiimlalis, 287.
apertaUs, 204, 210.
nppositalis, 270.

approximalis, 272.
aquilalw, 287.
arahescalis, 242.
araaltealis. 260.

asuutalis, 250.

aHanticnim, 271.

aulicalis, 273.

auralis, 189, 270.

aurithoracalis, 271.
ausonialis, 25fi.

badialis, 212.

hadipeiinis, 254.

basalts, 204.

hasistrir/alis, 204.

belluJalis, 266.

bifenedralis, 272.
hilnmdalh, 287.

bipxmctalis, 210.

bourjotalis, 212.

brasialis^ 240.

breviUneatds. '2&J.

bubuhataUs, 236.

batleri, 272.

buti/rosa, 255.

casialis, 187.

caMJ'ornicalis, 265.

calif/in osalis, 271.

calliJoralis, 259.
can alls, 287.

capiudis, 199.

carnealis. 261.

ccrni^'ex, 264.

cartiosalis, 'Zl'2.

catamriLalis, 271.

caienulalis, 259.
ctitonalis, 258.
cellafaMs, 202.
characteralis, 260.

chryaotalia, 272.

cinctalis, 208.

cinctipedalis, 257.

cinerosa, 266.

ciiralis, 257.

citrina, 210.

ciirinalis, 273.

clattdiaUs, 273.

clausalis, 271

.

coactalis, 254.

coecilutlis, 264.

columhalis, 287.

commellalis, 257.

communalis, 274
concinnalis, 274.

Botys
concoloralis, 270.

confoiiealis, 258.
consorialis, 270.

eostalis, 250.

crassicornis. io.

aocatalis, 260.

crudalis, 270.

ornoralis, 212.

cidtralis, 251.

daghestaniea, 230.

deeepialu. 270.

delavalis, 274.

designatalis, 270.

desspicata, 265.

d.eiritaU?,, 204.

<^M&, 287.

diffissa, 266.

dihUalis, 287.

duparaUs, 287.

disnecfalis, 2.58.

diiisolutalis, 261.
d.istincfahs, 272.

divisalis, 247-

divulsnlis, 211.

dolosalis, 274.

dorcalia, 27<).

dotatalis, 266.

dryspealis, 286.

egenalis, 2(i3.

elucealis, 197.

eoidalis, 274.

episcopalis, 287.

epifrota, 271.

eratalis, 264.

erecialis, 260.

e7'iggwsalis, 246.

ewphcBsalis, 260.

evhicalis, 274.

expedifalis. 188.

expilicitalis, 258.

extinctalis, 260.

facitalis, 245.

fcrraralis, 242.

ferriiginalis, 272.

festalis, 260.

fcudalis, 257.

fibulalis, 271.

fimbriatolh, 270.

fimbripmictalh, 181.

fnitalis, 258.

Jlammeolalis, 274.

flai'aginalis, 274.

flavinotalis, 235.

flavissimalis, 257.

flavoviolalis, 271.

fexalis, 274.

fort/Jicalis, 274.

frustalis, 261.

fumarialis. 272.

fusowervalis, 271.

Botys
fuscocilialis, 271.

gemiiMialis, 287.

genf.ilis, '2oi.

yerma.nalis, 287.

glacialis, 24.5.

'glirialis, 287.

ghcfalis, 274.

glyceralis, 229.

gracilalis, 273, 287.
grtecalis, 242.

grceseri, 271.

graminalis, 287.

gravitalis, 272.

graviusalis, 248.

(/idosalis, 257.

guiiulalis, 235, 270.
ggralis, 259.

hcedulalis, 273.

hariolalis, 213.

harpalis, 287.

haruspica, 264.

harveyana, 242.

hdvolalis, 20).

hercynalis, 261.

hesperialis, 287.

kistrionalis, 199.

holo.vajitkalis, 272.

humeraks, 198.

kuijulalis, 255.

hi/perborealis, 249.

ictericalis, 271.

idonealis, 287.

illepidalis, 287.
illisalis, 183.

iminacidalis, 287.

immundalii, 202.

imparaiolis, 287.
impeditalis, 287.

i/tipiilaalw, 287.

impuralis, 287.

infixalis, 287.

inflaimiMta, 267.

inhonestaUs, 202.

inornatulr'i, 273.
inmdari?, 273.

tntegralis, 250.

interficalis, 272.

hderfmalis, 254.
interruptalis, 287.

iniricatalis, 259, 274.
invinclalis, 249.

itemasalis, 254.

janiralis, 273.

jasiusalis, 204.

Jessica, 242.

labeculalis, 272.

labutonalis, 251.

lacoalis, 2b7.

lacrimaiis, 254.

lacunalis, 272.
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Botys
lautalis, 274.

lavalis, 208.

leidalis, 2f)4.

liccalk, 210.

limitcdis, 2fi9.

lineolulis, 271.

loiiffalix, 237.

/««&-, 287.

htcifi-ralh, 274.

lucilla, 177.

/»/««/;.,, 211.

luteal/s, 257.

/i!/iw&, 199.

/yekfe, 204.

Ij/san derails, 286.

onadcrcvMs, 271.

onagdalcna, 273.

mayisiralis, 257.

onagniferalis, 260.

mandarinalis, 193.

marndenta, 208.

matronalis, 265.

tnatroiiukdis, 273.

medialis, 237.

melonalh, 257-

meropicdis, 273.

mestoralis, 219.

metricalis, 274.

meUiusalh. 258.

monticolalis, '262.

monulalis, 259.

imingolis, 272.

murcialis, 271.

nmrinalis, 271.

mutualis, 204.

myopicalis, 248.

myrinalis, 286.

vaysijypumlh, 255.

iielocdis, 202.

nelmubudU, 273.

nephealis, 286.

neridalis, 25(i.

nesumlis, 287.

nexalis. 273.

niavialis, 286.

niffralis, 273.

nitidalis, 262.

niveicilialis, 190, 246.

^locmonalis, 248.

obMa/i.% 273.

ohlunalis, 242.

ohnigralis, 261.

occidentalis, 273.

ochracealis, 272,

ochrcalh, 245.

ochreocapifalis, 271.

octodgnalis, 273.

ondatalh, 273.

cedipodalh, 255.

omicronalis, 271.

Botys
onythcsalis, 264.

oppdalis, 259.

orbitalls, 210.

oscitalis, 259.

otagalis, 231.

ofreusalis, 202.

pangialh, 269.

pantoppidani, 274.

jMiroiialis, 274.

paiwiferalis, 210.

pauperalis, 270.

pcndalis, 273.

percltidalis, 274.

pcrgilvalis, 208.

ptrlalh, 274.

pcrochrcal.ia, 250.

perpiendiculalis, 270.

jjertenfalis, 273.

phanuisalis, 196.

pharaxalis, 202.

phdealis, 204.

phycidalis, 287.

pigresaUs, 205.

pilalis, 258.

placendalis, '21A.

plebcjalis, 202.

plectUis, 255.

phimboc/llalis, 245.

pliimbofascicdis, 212.

2)olyclealis, 287.

polygamalis, 273.

posticalis, 272.

posHcaia, 210.

prasinalis, 272.

pratalis, 249.

principaloides, 273.

proceralis, 264.

protensa, 242.

ptdlatalis, 271.

pyrrhiisaUs, 286.

quinqueUnealis, 257.

quinquemac-idalis, 271.
radlosalis, 273.

repeiitalis, 204.

retowskyi, 270
rhodopMlalis, 216.

rhcenisalis, 263.

roseipcnnalis, 273.

rujicostalis, 257.

rufifimbrialis, 264.
samecdis, 273.

saniosalis, 190.

saxaidis, 270.

scapulalis, 259.

sciMIs, 248.

sciimdis, 273.

seceriialis, 274.

scdalovialis, 271.

semifadalis, 287.

scmiftdvalis, 287.

Botys
septentrionaUs, 265.

seriasatis, 187.

serotinalis, 202.

sexmaculalis, 276.

sexpunctaUs, 229.

simdalis, 265.

siriusalis, 210.

snedemaiini, 223.

socialis, 262.

solemnaUs, 271.

sordidalis, 272.

aororial/s, 262.

sfeiiopa/is, 272.

stenoptercdis, 269.

strenualis, 254.

sitavalis, 263.

suavidalis, 274.

subaurantialU, 287.

suhcrocealis, 263.

subdetdal/s, 192.

subhyalinalis, 287.

subjectalis, 260.

siibochraccalis, 250.

subviolalis, 287-

succandidalis, 272.

ayphaxcdis, 247.

syrhigicula, 255.

tiBdialis, 258.

tendinosalw, 265.

tenuialis, 261, 274.

terricolalis, 274.

tesscrulalis, 271.

thuimlis, 287.

thaUophdalis, 273.

theialif, 287.

ihcscalis, 257.

thyccsalis, 210.

tiliaralis, 287.

toralis, 273.

tortipiennis, 287.

iriarialis, 202.

trigonaiis, 272.

trhialis, var. poniica,

270.

tritalis, 250.

trUealis, 219.

tropicalis, 181.

iurmalis, 249.

imifascialis, 261.

unipmictaiis, 210.

uxorculcdis, 267.

vandal/isialis, 280.

varkdis, 250.

variegalis, 273.

mstalis, 270.

vecordalis, 202.

velatali», 271.

vem'malis, 204.

vencdalis, 272.

venalis, 254.
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Bot.ys

venosalis, 215, 254.

vestalis, 202.

vicarialis, 274.

villicalis, 273.

vinacealis, 196.

viniUalis, 272.

virgata, 254.

virideiita, 266.

visendalis, 274.

vittalis, 270.

eealis. 259.

Braobiella

appendiculata, 497.

bicaudaia, 501.

bispinnsa, 501.

chaviesii, 502.

chevrenxii, 502.

fimbriata, 49(i.

imp'udica, 497.

insidiosa, 502.

lohiventris, 496.

lophii, .501.

malkus, 502.

merluccii, 503."

multijimhrittta, 503.

parkeri, 502.

pastinacea, 502.

rostrata, .501.

<%»'»(, 439, 502.

trig/a, 503.

Brachyurouiys
rarairohUra, 433, 434.

Bradypiis, 991-1017.
tridactylus, 315, 339,

991, 1017.

Erevoorta
tyranmis, 472.

BronchoL-hela

cristatdla, 639.

Erotogerys, 29. 30, 45,

40.
'

chiriri, 511.

Eiibalis

major, 936.

Bucorax
dn/ssinicMS, 824.

Bufo
americanus, 791.

asper, 912.

calamita, 170.

divergens, 885, 912.

galeahis, 913.

macrotis, 885, 911.

onclanostictus. 662, 910,

911,959.
parvus, 911.

penangeusis, 885, 908,

916.

quadriporcatus, 911.

vulgaris, 170.

Bufo
vulgaris japonicus, 170.

Eulimimis
boivhii, 587.

melanaciiie, 586.

metula, 587.

ptychaxis, bS7.

iisagaricus, 586.

(Cerastps) viamboic7i-

sis, 587.

(Cornulinus) »!e;^2<-

foi^M, 587, 592.

(—) nyasanus, 586,
.592.

(Erbachis) hohmi, 585.

(—) chiradzuluensis,

686, 592.

(— ) s(;irf!w, 586.
Bungarus

ccerukms, 689.

candidus, 165, 607, 608,

665, 689.

— , var. multicmctus,

165.

fasciatus, 607 608,

689.

flai'iceps: 607, 608, 090.

Buthus
citrinus, 834.

hottentotfa, 834.

occitanus, 834.

(Pi'ionurus) citrinus,

834.

Byblia
i7«%ia, 420, 965.

Cacatua, 21, 23.

ducorpsi, 22, 23, 42.

gymnopus, 23.

'I'eadbeateri, 23, 24, 25,

42.

roseicapilla, 23, 25.

Cacyreus
rtH^eas, 423, 967, 975.

Cajnolestes, 559.

Carostris

albescens, 856, 857, 884.

argosiict'us, 855, 857.

nodiilosa, 8.57.

petersii, dibl .
,

turriga, 857, 884.

Ca3sa

viduella, 287.

Caica, 31, 32, 44, 45,

46.

melanocepliala, 30, 31.

Calamaria
albidentcr, 600, 605,

674.

leiKocephn.la, 005, 074.

linncei, 074.

Calamaria
lumbricoides, 615, 674.
pavimentata, 606, 675.
sagittaria, 659.

septcntrionalis, 165.
siamensis, 675.

munatrana, 605, 674.
Calamochrous, 227.

acufelliis, 228.

brevipalpis, 228.
carnealis, 228.

chilonalis, 228.
dichroma, 228.

fcrruginalis, 228.
roseohrunnea, 228.

ruficostalis, 228.

straminea, 228.

tranqmllalis, 227, 228.
Oaligei'ia

Ac/fo,, 462.

difficilis, 462.

Caligodea

carangis, 446.

laciniatiis, 446.
Caligula

Japonica, 293.

Caligus

ahbreuiatus, 446.

mglefini, 447.

alalongce, 449.

americanus, 447.

angusiaius, 453.
arw', 452.

balisifs, 448.
belones, 449.

hengoensis, 451.

biscuspidatus, 447.

hrevipedis, 447.
carangis, 449.

eoryphmnm, 451.
cosukM, 451.
orasms, 468.

centrodonti, 447.

chllodactyli, 449.

chorinemi, 451.

constrictus, 451.
curtus, 447.

eyiM, 452.

dakeri, 450.

diaphanus, 447, 452.

dubi'us, 450.

elegans, 447.

elongatus, 448.

fallax, 451.

giirnardi, 448.

htsnmlonis, 448.

heckelii, 457.

hippoglossi, 454.

hirsutus, 450.

imbricaitis, 468.

infestans, 451.
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Caligus

irrjtans, 452.
isonyx, 450.

kroeyeri, 448.
lacustris, 448.

leptochilws, 448.

longicandiis, 453.

hngipes, 452.

lumpi, 449.

minimus, 447.

monacanihi, 450.
mulleri, 447.

Tnwnayanus, 450.
nanus, 447.

nordmannii, 454.
ornaius, 455.

^paradoxus, 460.
parvus, 446.

pectoralis, 454.

pelamydis, 452.
phipsoni, 449.

platytarsi, 450.

prochietus, 452, 460,
468.

rapax, 448.
robiistus, 451.
salmonis, 455.

scomberi, 450.

scutaiiis, 451.
stromatei, 449.
toioo?, 448.

thynni, 451.

torpedinis, 451.
trachynoti, 449.
trachypteri, 449.

trichitiri, 453.

vesper, 455.

vexatnr, 450.
Calina

brachi/ura, 458.
Callagur

;)?cto, 602, 610, 615.
Oalliolithvs

littoraiis, 940, 955.
Callionymus

/^^ra, 504.

Calliste

prctiosa, 513.

CallocephaloD, 25.

galeatiim, 24.

Callopliis

gracilis, 607, 692.
maclellandii, 166.

macuticeps, 607, 692.
Callula

pulchra, 903, 906, 907,
908.

Caloplirynus
pleurostigma, 885, 900.

Calopsittacus, 25, 26, 42,
43.

Calopsittacus

novcs-hollandi(B , 25.

Calotas

cristatellus, 603, 608,

639.

emwa, 601, 603, 641.
microlepis, 601, 603,

639.

myslaceus. 603. 641.
smaragdinus, 6;^9.

versicolor, 603, 60S,

639, 957.

Calvptorhyuchus
iareZrst, 22, 24.

xantkonotus, 22.

Calyptura
cristata, 515.

Cancroma
coehlearia, 515, 517.

Candezea
dahlmani, 378.

femorata, 380.

flaveola, 380.

rnaskonana, 380.

niyroccBrulea, 378.
nigrotibialis, 380.

pectoralis, 379, 380.

punctato-lineata, 377.
salishuriensis, 378.
tenuicornis, 379.

Oanis
adustus, 533, 534, 541,

542.

cegyptiacus, 543.
ff.wi'Atfs, 534, 535, 537,

538, 539.

anubis, 546.

aureus, 535, 536, 537,
551.

— algeriensis, 535.
— algirensis, 535.
— iripolitanus, 535.
azariB, 928.

barharus, 535.
hengalensis, 546.
cerda, 549.

cfj-rfo, 549.

chama, 548.

corsac, 544, 546.
dorsalis, 547.

egyptius, 543.

farnelicus, 545, 546,
547, 548.

femiecus, 545, 549.
hadramauticus, 535,

536.

hagenbecki, 533, 538,
539.

holubi, 541.

hytsnoides, 551.
lalaiidi, 550.

Canis
lateralis, 5^, 540, 541,

542, 543.

lupaster, 535, 536,

537.

^m;>!<s, 536, 537.

— , var. pallipes, 537.

megalotis, 549, 550.

mengesi, 538, 539.
mesormlas, 534, 538,

539, 540, 541, 642,

543.

— , var. schmidti, 539,

540.

niloticus, 543, 544.

pallidus, 544, 547, 550.

pallipes, 536, 537.

pietus, 551.

riparius, 537, 538.

riippclli, 544, 547.

sabhar, bAi.

sacer, 537.

simensis, 534.

simieiisis, 535.

sinus, .535.

variegataides, 539.

varieqatus, 534, 537,

538, 539, 540, 541,

542, 543.

vulpecula, 544.

v«Zy>es, 292, 543, 544.
— cegyptiactis, 543,

544.
— atlanticus, 544.

— mclanogaster, 544.

walgic, 535.

wunderlichi, 541, 542.

^crrfa, 545, 547, 548,

549.

(Lycaon) tricolor, 551.

(Vulpes) dorsalis, 547.
Cantharus

bleekeri, 505.

Oantoria

violacea, 606, 679.
Caouana

olivacea, CIS.

Capra
(egagrus, 599.

— , var. jourensis,

599.

dorcas, 599.

hircus, 599.

Capreolus
pygargus, 987.

Oaranx
djeddaha, 442.

fcrdau, 446.

melampygus, 452.

Carcantia, 284.

pterophoralis, 285.
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Carcharias

fflaucus, 466, 476.

obscurits, 468.

pleurotcenia, 476.

Caretta

sq2iai)iata., 618. ]J

Cariflea, 703.

Caridina
brevirostris, 709.

ffranlirostris, 709.

S2nffhalensis,'709,

ii/piis, 708, 709.

wi/c/cii, 705, 706, 707,

708, 709, 711.

Caryophyllia
fflabrescens, 735.

sinuosa, 738.
Cassicus

hmmorrhous, 513.

Cassidix

oryzivora, 513.

Cistalius

qregorii, 418, 421.

'hintza, 422.

hypoleucus, 966.

pcculiaris, 966.

Casuarius
australin, 291.

heccarii, 291, 789.

hennetti, 291, 774, 775 .

bicarunculatus, 291,

774.

casuariun, 774, 775.
— ausira'is, 774, 775.
— heccarii, 774.— intcnsus, 774. •

— salvadorii, 774,
77a.

— sc/a/er/, 774, 776.!

— violicoUis, 774, 775.

intensus, 789.

laglaizei. 775.

/on«, 774, 775.

occipitalis, 291.

papuanus, 291, 774,

775.— edivardsi, 775.
philipi, 774, 775.

picticolUs, 774, 775.
— AfcZ-i", 775.

salvadorii, 291.

tricarmiculatus, 775.

uniappen diculatus, 774,

775, 776.
— aurantiaciis, 774.
—

- occipitalis,!!-^, 775.

violicollis, 291.

Cataclysta
bisectalis, 2S7'

Catacteniza

euvexalis, 235.

Cataonia, 277.
rnonocerialis, 285.

Catharia, 235.

Catoohrysops
contractu, 810.

peculiaris, 421, 965,

975.

pcrptdchra, 421.
Catopsilia

/o/-e^/a, 424.

— , var. pyreiie, 812
Catostomus

macrolcpidofus, 481.

Caulastriea, 735.
CaTia

australis, 928.

Cavifrons
biundulalis, 287.

Cecrops
latreillii, 465.

Centronotus

ffunellus, 940.

Ceiitrurus

gar/ihiensis, 8.36.

margaritattis, 836.

Cephalole))is

ddoJandii, 510.

Cephalomys
prorsiis, 560.

Cephalophus
grimmi, 828, 832.

harveyi, 773.

lugens, 553. 771.
ma-xweUi, 823.

monticola, 830. 833.
natalensis, 77.3, 832.

nigrifrons, 773.

rufilatus, 771, 772.
Oeratomia

aniyntor, 293.

iindulosa, 293.

Ceratotriccus

fiircatus, 510.

Cerberus
rhynchops, QOQ, 679.

Cercocebus
cougi/^us, 827, 828.

Cercopithecus
talapoin, 827.

Cervicapra
arundinum, 555, 828.

ftdvo-rufula, 828.

redunca, 936.

Oervulus
muntjac, 295.

Cervus
aristotelis, 830.

a.rw, 3.

belyrandi, 716.

earnutorum, 710.

dama, 3.

Cervus
duuauceli, 829, 830.
«Zf:?i, 830.

— platyceros, 829,
830.

eustephanus, 987.
veriicornis, 716.

Ceryle
/«(?a, 513.

Cestopoda
amplectens, 507.

cygniformis, 507.
^e,?ffi, 507.

Chamffisaura
lenea, 98.

anguitia, 93.

annectens, 97, 98.

didactyla, 97, 98.

macrolepis, 98.

miopropus, 98.

teniiior, 97, 98.

Characoina
albulalis, 287.

Charadrius
dominicus, 510.

Charaxes
candiope, 976.

jasiiis, 293.

varanes, 963.

Oharopinus
dal.manni, 498.

hypocephalus, 498.

ramosus, 498.

Ohasmorbynehus
iiivetts, 712.

Chelidoptera
tenebrosa brasillensis

^

515.

Chelone
imbricata, 601, 602

618.

»iyd<2c!, 601, 602, 618.
nydas, 618.

Chelonia
hnbricafa, 618
olivacea, 618.

virgata, 618.

Chen
ccBrukscens, 414, 415.
hyperboreus, 414.

Cliersydrus

granulattis, 604, 658.
Chiliiia

jluminea, 514.

Chimtera
mo/istrosa, 497.

Chirnarrogale
himalaica, bl-^.

styani, 574.

Chiroceutr'.s

c?o;-ttA, 453, 940.
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Chitra
indica, fi21.

Chlamvdopboriis, 991-
1017.

tnnicahts. 3] 5, 338,

991, 1017.

Chlam\ doselachus

aiiffui)ieits, yfvi.

Clilaiiiys

hicisus, "168.

Chloronerpes
brasi/ien^i.% 515.

Chlorophanes
spha, 515.

Cblorophoiiia

viridis, 513.

Cbloroselas

asurca, 963, 967, 968,

975.

esmendda, 963, 967.

968.

pseudczerit is, 968.

tamaniha, 963, 967,

968.

Chluinetia

guttiventris, 287.

Chobera, 191.

Cbolcppus, 991-1017.
diductylus, 315, 339,

991, 1017.

Chondracantbus
a/afiis, 493.

anyusiaius. -J93.

brcricollis, 493.

chyloDiyctcri, 493.

clavatus, 492.

corntttus, 491, 492.

crassicomis, 493.

delorochicma, 495.

elongatus, 493.

^ttw, 4'.t2.

yiiiyjjteri, 494.

gihhosus, 494.

yohinus, 495.

gurnardi, 490.

/lorridus, 493.

/em, 498.

limund<e. 492.

/o;>Ai/, 494, 495.

fo?e//(i?, 493.

macnmis, 492.

merlticcii, 494.

iioddsiis, 494.

opJiidii, 492.

pseid, 492.

radiatiis, 494.

sia/asis, 492.

so/<«, 492.

!"?•/<//«, 441, 490.

iubercidatus, 495.

xyphicB, 494.

Chondracantbus
ce^, 495.

«'«.s, 495.

Chorineniiis

saliens, 451.

Cboristostigma, 213.

Cbromidotilapia, 99, 104.

fridirici, 104.

kinqsleijce, 104, 143,
718.'

Chromis, 105.

acuticeps, 134.

f/#«i*-, 127.

andersoni, 140.

andrcd;, 120.

auruta. 137.

aureus, 127.

buettikoferi, 128.

hurtoiii, 127.

craideoraacu laliis, 123.

caUipierus, 132.

cJiapinani, 140.

desfontainii, 135.

dtt'infriiii, 116.

faidherbi, 120.

fasciatus, 133.

flavii-joscjjhi, 135.

galdanis, 114.

gtientheri, 112.

guineeiisis, 124.

hcudckitii, 118.

/iorj'i, 122.

humdis, 124.

>/fe, 123.

johiistoni, ISO.

A-iVZM, 128.

latendis, 118.

/«?!/«, 125.

Itthrinus, 1 29.

levaUIanti, 140.

macrocentra, 117.

macrociphalus, 115.

raaydulena, 120.

ladanophura , 1 23.

menzalcnsis, 119.

micrucephahis, 114, 126.

microsto'iuus, 114.

'iiiossambieus, 111, 113,

120.

natulcnsis, 113.

niyripinnis. 115.

vduticiis. Ill, 112,113,

114, 118, 120, 125.

imchisqiianudatiis. 131.

oguivmsis, 126, 717.

vvalis, 119.

pidcrfamdias, 125.

pleurvmelas, 118.

pulycentra, 128.

rangii, 126.

rendalli, 126.

Chromis
simom's, 125.

svdthi, 140.

sparrmanni, 118, 140.

spilurns, 112.

sqvamipinnis, 117.

strigigena, 128, 129.

suboctdaris, 130, 132.

iunganica, 113.

tetrastiqma, 130.

thollmi'i, 121.

tibcriadis, 114.

tristrami, 120, 124.

vorax, 125.

H-dliamsi. 132.

.;i7//i, 120.

(Cteuocbromis) philan-

der, 1.36.

(Haplochromis) o/;-

/igiiidens, 131.

(Tilapia) mossamJncus,

111.

Chrysicbthys, 718.

auraUis. 718, 719.

biittikoferi, 721, 722,

723, 724, 725, 732.

Cameron en sis, 729, 732.
coriscanus. 724.

craitchii, 730.

furcaius. 728.

A-/«^.</m, <g, 728,729, 732.
logocnsis, 725, 726.

naarojys, 719, 721,

725, 726, 727.
nigrodiqitatus, 726,

727,730.
ogowcnsis, 723, 724.

2)ersimilis, 727, 728,
729, 732.

walkeri, 720.

Cbrysonimatodes, 180.

orreoflaealis, 181.

Chrysopelea
chrysoehkrra, 606, fi&5.

orwttila, 606, 633, 680,
682, 683, 684.

rnbescens, 682.

Chrysopbaniis
oifo«/, 418, 423, 427.
gigantea, 96().

hypoleucus, 9(i6.

peculiaris, 966.

Chrysophrys
auruta, 479.

sarba, 451. 471.

Chrysotis, 12, 19, 30, 32,
"44, 45, 4(i.

(Bstiva, 30, 511, 517.
auripalliata, 509.

Jrruailiensis, 513.

farinosa, 515.
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Chrysolis
pretrii, 513.
schiiiklfi, 509.

Chylomycterus
jaciiliferus, 493.

Cichla
(snea, 481.

cindaphia, 239.

impuralis, 250.

incensolis, 245.

circobotys, 191.

niarcjincdh, 191, 194.

phycidalh, 179.

Cirina
/ortZa, 293.

Cissopis

major, 513.

Cistothorus

poly<:/loUiis, 512.
Cistudo

amhoinensis, 614.

Cladomelea
longipes, 858.

Clarias

lazera, 715.

magur, 940, 955.
Clarotes, 718.

Clavella

hijypoglossi, 4tl'i.

muUi, 474.

tenuis, 474.

uHcinata, 505.

vulgaris, 474.

Clepsicosiiia

iridia, 285.

Clettharra

valida, 287.

Clibanoruia

dendrocolaptoides, 514.

Clceosiphon

aspergiUuiii, 56.

Clupea
harengus, 940, 947,

955.

Tnattowacca, 485.

sprattus, 484, 940, 947.

tyrannus, 485.

Olytoloema
rubiiiea, 513.

Ciiipolegus

cyanirosfris, 512.

nigerrinms, 513.

Cobitis

tenia, 940, 955.

Cobus
eoi, 794.

^-o6, 93(i.

maria, 982, 983.

nigricans, 794.

penricii, 828
senganus, 794, 795.

Cobus
smithemani, 982, 983,

984.

unctiiosus, 936.

vardoni, 982.
— Me/-i, 983, 984.
— senganus, 795.

Coccothraustes
personatus, 595.

Ccelodon, 152.

Cceloria, 740.

sp., 159.

arahica, var. leptochila,

741.

astrceiformis, 743, 763.

Wtej, 741.

(Z«cZafe«,741, 742,743,
744. 763.

e(Zwar(Zs/, 741.741,763.
esperi, 743, 763.

pachychila, 740.

sinensis, 742, 763.
Coenobita

perlatus, 938.

nogosus, 938.

spinosus, 938.

Coenostola

quadrifenestralis, 287.

Cogia
hreviceps, 919.

Colias

electra, var. edusa, 424,
969.

pyrene, 812.

Colobjmatus
hergyitcs, 480, 507.
lamna, 479.

Cohibatha
metaspilalis, 287.

Coluber
hodgsonii, 068.

mandarinus, 165.

'inelanurus, 605, 668.

oxycephalus, 605, 668.
phyllophis, 165.

porphyraceus, 165, 605,
668.

raiiatus, 601, 605, 669.
tmniurus, 600, 605,

668.

Colymbus, 1042.

adamsi, 1044.

glaeialis, 1020, 1042,

1046.

septentrionalis, 1020,

1038, 1042, 1046.

torqiiatus, 1044.

Oondylorrhiza, 218.

vestigialis, 218, 219.

Conger
vulgaris, 475.

Congericola
pallida, 475.

Connocbietes

</»«<, 828.

johnstoni, 771.

Conopopbaga
mdanops, 515, 516.

ivigrigenys, 516.

Conurus, 29, 30, 31, 32,

41, 44, 45, 46.

iBruyinosus, 29.

hamorrhous, 29.

leucotis, 29.

Copbanta
Junestalis, 287.

Coptodon, 105.

^(Y///, 119.

Coracopsis, 34, 35, 44,

45.

nigra, 32, 33.

va^a, 32, 33.

Coralliopsis

perieri, 62.

Corallium
jolinsoni, 63.

nobite, .57.

rubrum, bl.

secundum, 62.

Coregoiius

oxyrhi/nchus, 940.

Coreinatodus, 99, 104.

shiranus, 104, 143.

Coreoperca

Ae/--i, 960.

whiteheadi, 960, 962.
Cornifrons, 276.

puiveralis, 277.
simalis, '217

.

ulceratalis, 276.

Coronella
baliodeira, 673.

Corviua
W49;ra, 479, 485, 940.
uuimoxulata, 486.

Corvinella

corvina, 933.

Corvus, 17.

corax, 15.

Oorypbaena
hippurus, 461.

(Maerurus) rwpestris,

494.

Corypbospbingus
pileatus, 515.

Coryphospiza
alhifrons, 512.

Cosmooreon, 252.

Oossedia

erateinalis, 287.

Cossypbus
bodjanus, 454.
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Cotiuga
cincfa, 515.

Cottus
gohio, 495.

scurpin, 940, 956.

Crainbiis

a/pestris. 185.

alpina. 185.

bugotanellus, 248.

indotafeUits, 2(55.

ninenfelliis, 228.

tiiicticostelluK, 228.

Crai
sulcirostris, 510.

CreDis "

tioisduvalii, 964.

howensis, 964.

dadalus, 964.

Crepidodera
cariviita, 3.52.

cristafa, 352.

frereensis, 3.^1.

longicornis, 351.

marshalli, 351.

nafalensis, 350.
tosto. 350.

zambiensis, 349.

Cretonia

plafyphaclla, 287.

Cricetus

lovgicandaUis, 576.

(C'ripetulus) ohscurus,

575.

(—) triton, 575.

Crifiila

trifmcstrata, 293.
Criophtbona, 234.

Jinitiiiw, 234.

huliaphra, 234.
Jtarinodia , 234.

Crochiphora, 194.

Crocidopliora, 191.

aculangulalU, 194.
adornatalh, 193.

amavalis, 192.

auritiuiryo, 193.
calvafalLt, 191.

cnrvilhiealig, 192.

discolorata, 193.

distinctalis, 193.

epicrocalis, 191.

evenoralls, 193.

/'asciata, 193.

Jtavicincta/is, 240.
Jiavofasciata, 193.

fidindalis, 1G2.

fiilinmarffo, 191.

fusc'aUs, 194.

gladialis, 1 93.

habisalis, 193.

heteruyenalis, 193.

Crocidophora
kuronalis, 194.

limhata, 191.

limholalis, 192.

liitufa/is, 192.

muhidenfalis, 192.

vycferinu, 193.

pallida, 193.

pallidvMis. 193.

ptijoplwra, 192, 193.

jmstuliferalis, 192.

serratissimalis, 192.

siimalis, 194.

stcnophilalit'. 194.

tuhemdalis, 192.

Crooodilus
hiporcaius. 625.

cataphractus, 934, 936.

palu^tri.«, 602, 622,
625.

pondiceriaiius, 623.

porosus, 602, 622, 623,
625.

siameims, 602, 623.
vnlgarist, 625.

CroPsopliora

miscellalis, 285.

Oryptunis
obsoletus, 513.

pilralus. 515.

Ctenoehromis, 105.

callipierus, 132.

/-iVA-?/. 129.

?>iichisr/itamitlaiiis, 131.

ohliqnidens, 1.31.

pectoralis, ISO.

sauvagei, 131.

sfrigiyena, 128.

Ctenomys
brasiliensis, 928.

Ctenoplana, 8.

Ctenus
avritularis, 872.

bnrtoni, 870, 871,

873.

capuUnus, 871, 872,

873.

eri/throchclis, 872.
/;%.>%?, 871.872.
occide7>falis. 871, 872.

riiiilatws, 872. 884.

scdjndatus, 871, 872,

873, 884.

(Leptoctenus) aqilior,

873. 874, 884.

"

(— ) lycosinus, 873.

(— ) modeatvs, 873.

Oulicivora

sfeicura, 513.

Culladia
admigratella , 290,

Ciiora

amboinensis, 614.

Curvella
delicata, 588.

nyassana, .588, 592.

w^ifei, 588, 592.

Cutina
albnpuiu-fclla, 287.

Cyanocoras
cerukus, 513.

Cyanotis
azarce, 513, 514.

Cybernetes
yefaba, 513.

Cybioola

armata, 474.

Cybiuni
commersoni, 451.

gxMatvm, 449.

lineolatum, 4.52.

Cyboloniia, 228.

albilinealis, 229.

dulciiialis, 229.

extorrhis, 229.

fractilinealis. 229.

gratiosalis, 229.

inglorialis, 229.

lufosalis, 229.

vemaiisalis, 229.

ossealis. 229.

pentadatis, 228, 229.

sicca lis, 229.

Cyclanorbis
senegalen sis, 935, 937.

Cyclemys
amboinensis, 602, 614.
rf^o;-, 600, C02, 613.

mouhotii, 602, 614.

oldhamii. 613.

platynotu, 602, 612,

613, 615, 658.

Cyclopborus
interniedius, 591.

(Hijabiaj intermedius,

.591.

(— ) wahlbergi, 591.
Cvclopterus

tern;j«6-, 449, 489, 940,
956.

."pinosiis, 488, 496.

Cyclophis

wiedi, 516.

Cyclosa

formosa, 8rt5.

ivsiilana, 855.

Cyclolburus, 991-1017.
didactylus, 315, 338,

991, 1017.

Cycnus
budegassee, 470.
gracilis, 475.
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Cycnus
pallida, 475.

Cygniis

melanocoryphus, '513,

514.

Cyiza
punctalis, 287.

Cjlindrophis
lineatus, 600, 604, 657.

rufiis, 604, 656, 697.

Cymodroma
melanogaster, 411.

Cymothoe
ercmita, 470.

Cymothoe
hoharfi, 976.

Cynaeda, 230.

dentalis, 230, 231.

furiosa, 231.

Cynalopes
pallidus, 544.

Cyiihysena, 551.

picta, 551.

Oynocephalus
habuin, 935.

Cynodon, .5158.

Cyonasua, 558.

argentma, 559.

Cyphastra3a, 761.

chalcidium, 761.

savignyi, 761, 764.

Cyphonisia
obesa, 845.

Oyprinus
brama, 501.

carpio, 443, 940, 955.

y«sw, 477, 500.

leuciscus, .500.

Cyrestis

elegans, 977.

Cyrtarachne
longipes, 858.

Cyrtodas?tyliis

affinis, 627.

Oyrtophora
angolensis, 853, 854,

855.

citricola, 853, 854, 855.

larinioides, 854.

margarltata, 854.

unicolor, 854.

Darelo, 12, 40.

Dacnis
cayana, 513.

nigripca, 513.

speciosa, 515, 516.

Dafila
spmicouda, 513.

Dairaliscus

korrigum, 935, 936.

Damon
medius, 837.
johnstoni, 838.
'tibialis, 83S.

Damonia
siMrijuga, 602, 610,

621.

Dantona
busalis, 288.

Dapha
Vfilensatis, 288.

Daraba, 275.

extensalis, 275.

idino>iealis, 275.

vifelUalis, 288.

Darapsa
mi/ron, 293.

Dasjptilus, 34, 44.

pecqiieti, 32, 33.

Da.sypus, 154, 991-1017.
sexcitiatus, 315, 316,

339, 991, 1017.

villosics, 315, 316,

991.

Dasyurus, 558.

Daulia
iiidecora, 288.

Daus'ira, 222.

amethysta, 223.

orionalis, 223.

talliusaMs, 222.

Davaua
phalantalis, 288.

Davara
azonaxmlis, 288.

Deana, 226.

Decaria
abdominalis, 346.

Decelia

terrosalis, 285.

Deilephila

refeci-o, 293.

elpenor, 293.

euphorhiae, 293.

^a/jj, 293.

?;/(««, 293.

vespertilio, 293.
Demoleus
paradoxus, 460.

productus, 460.

Dendrelaphis
caudolineattis, 605,

671.

Dendrobates

affinis, 516.

?nacnlifrons, .515.

spilogaster, 616.

Dendrocinola
turdina, 515.

Dendrocolaptes
pictomntif, 513.

Dendrotnys
lovati, 986.

Dendrophis
formosus, 605, 670.

jBWifMs, 605, 669, 670.
Denies

argyrozona, 504.

vulgaris, 450, 479.

Derohis
horridalis, 288.

Deruiochclys
coriacea, 600, 602,

609.

Desrnia
acriasalis, 288.

crudalis, 288.

impuralis, 288.

personalis, 288.

pervialis, 288.

quadrinotalis, 288.
sertorialis, 288.

Desmopbyllum
sp., 6].

Deuterollyta

majascula, 288.

Deuterotherium
distichum, 561.

Diacme, 252.

Diasa

dorsafa, 524.

plaoata. 524, 532.
Diaphantania

conspicualis, 285.

Diasemia, 213.

accalis, 213.

complctalis, 288.

disjectalis, 213.

elegantalis, 213.

erubescens, 214.

grammalis, 21.3.

iiiabsconsalis, 214.

jatiassialis, 213.

leueophcsalis, 213.
littera(a, 213.

mafura, 213,

plu7nhosignalis, 213.

rambiirialis, 213.
reconditalis, 213.

spilonotaUs, 213.
Dicepolia, 227.

Dicbastometopia
tessellata, 417.

Dicbotis, 215.

Dicotyles, 801.

Dicrurus
assimilis, 933.

Didelphys, 558, 536.
Dieba

anthiis, 535.

Dilophyrus
grandis, 637.
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Diiicinatura

carcharodonfe, 463.

elonyata, 463.

fcrox, 463.

hamiltoni, 463.

lamncB, 463.

latifolia, 463.

producta, 463.

gcrrata, 463.

thi/nni, 462.

Dinemoura
affiins, 464.

fr/(()'fl, 464.

braccata, 464.

Dinodon
sep(e7iirionalis, 165.

— , Tar. ruhstrati, 165.

Dinopis
anchictce, 847.

aspectans, 847.

A!e/)o, 846.

Dinotberium, 562.

Diocus
f/obinus, 495.

Diodon
^.s^-rw', 469.

scxinaculatus, 483.

Dioniedea, 1025.

cxulans, 382, 383, 385,

390, 392, 393, 400,

401, 411.

mc/anopkri/s, 387.

Dipsadomorphus
ci/nodon, 606, 681.

dcndrophilus, 601, 606,

680, 684, 689.

drnpiezii, 606, 681.

^oAo^, 606, 680.

Jaspideits, 606, 681.

muUimaculaUis, 606,

680.

Dipsas
antalus, 811.

Aoa, 693.

Dipsastrica

so/(Wrt, 747.

DiscognatUus
imberbis, 961.

Discothyris, 200.

foTugbuita, 200.

mcgalo'phalin, 200.

veafigialis, 200.

Distira

brugmansii, 607, (587.

cyanocincta, 607, 688.

jerdonii, 607, 688.

oj-wai-ft, 607, 687.

robiista, 687.

itokcsii, 607, 687.

Docela
vetustalis, 288.

Dnciuiodus, 100, 141.

johnstoni, 141, 143.

Doliopbis
bivirgatus, 601, 607,

692.
— bivirgatus, 692.— flamceps, 692.— tctratania, 692.

inieHimdig, 607, 693.— annectens, 693.— liiicata, 693.
— triUneatus, 693.

Doloraedea
f,rj7//)«, 862, 863.

transfuga, 869, 870,

884.

Donacobius
ntricapillus, 515, 516.

Doras, 718.

Doritis

apollinus, 293.

Do,*ura, 207.

cmlatalis, 211.

lapsalis, 288.

Draco
fimhriatus, 603, 636.
haasii, 636.

maculatus, 603, 636,
957.

mdanopogon, 603, 637.

quinqucfasciatus, 603,
637.'

taniopferns, 603, 637.

I'ofajjs, 601, 603, 608,
636.

whitehcadi, 956, 961.

Drotnwus
irrorrifus, 773.

novtB-hoUaiidicB, 773.

Dryocalamus
davisonii, 605, 665.

subannnlafus, 605, 665.
Dryolestes, 571.

Dryopbiops
rnbescens, 606, 682.

Dryopbis
myctcrizaiis, 606, 682.

prcmnus, 606, 682.

xanthozona, 606, 681.

Duponcbelia
cilialis, 228.

Dysgamiis
atlrmiiciis, 461.

Eacles

imperialif, 293.
rcgalis, 293.

Ebulea
anomalalis, 261.

camillalis, 288.

cicropscdis, 190.

Ebulea
fiinhriata, 263.

murcialix, 210.

ochriplinetalis, 205.

orsckalis, 190.

simplicialis, 230, 266.

Ebuleodes, 252.

Echefcua

typicus, 486.

Ecfudna, 788.

Ecbinopora
rostilaria, 159.

Ecbtbrogaleus

affinis, 464.

coleoptratiis, 464.

indistinctus, 464.

neo-zealanicus, 464.

Eclectus, 31, 32, 34, 35,

37. 44, 45.

cardinaUs, 19, 34.

Eclipsiodes, 252.

Eu^odlls, 99, 103.

descampsii, 103.

mclanogcmjs, 103.

Egone
bipunctalis, 288.

Elainea
caniccps, 510.

pagana, 515.

Elaps
intestinalis, 615.

melanicrus, 692.

liigrotnacwlatus, 615,

692.

Elephas, 562.

africanus, 985.

Elytropbora
brcwhyptera, 462.

Emmelia, 207.

fes^-ii/a, 211.

Emprepes, 277.

magnalis, 280.

novalis, 279.

Euiys
crassico/lis, 611.

macrocephala, 610.

platynota, 612, 613.

Endolopbia, gen. nov.,

233.

rvfit iiK-talis, 233.

Endotricba
jitlialif, 245.

rJtodophilalis, 189.

Engrauiis
encrn.ticoliis, 484, 940,

955.

Eiibydrina
vclakadien, ()07, 088.

Enbj'dris

hardviickii, 601, 607,

688.
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Enispa
eosarialis, 288.

Ennea
heddomii, 770.

brevicolUs, 768, 760,

770.
canarica, 770.

cylindrelloidea, 769.
fortidentata, 581.

hamiltoni, 580.

johnsioni, 580.

lavigafa, 580.

macrodon, 768, 770.

milium, 770.

nagaensk, 769, 770.
pirric.i, 768, 770.

seatoni, 769.

stenopi/Hs, 769.

tripUcaria, 580.

turricula, 768, 770.

Vff.ca, 769.

vitrea, 581.

(Gulella) fortidentata,

581.

(—) Imviqata, 580.

(— ) varlans. 581, 592.

(—) vicina, 580, 592.

(Uniplicaria)Aa;«47to?JJ,

580.

Ennychia, 252.

crassalis, 288.

divcrsa, 2.55.

fascialis, 269.

mcBiiialis, 271.

vielissalis, 235.

miniitalis, 269.

Enopa
mcdiella, 288.

Entephria
fitmidalts, 202.

Entomoda
corntita, 491.

radiata, 494.

salmoneci, 500.

Enulea, 252.

Enyocera
latilimhalis, 285.

Eodidelpbys, 557.

Eos, 20, 21, 43.

riciniata, 20.

Epachthes
paradoxus, 469.

Epeira
a.ngolenis, 853.

chinvhoxensis. 853.

chrysogaster, 848.

eclipsis, 850.

femoralia, 848.

flavipalpiti, 849.

moreli, 850.

penicilUpes, 849.

Epeira
pilipes, 848.

riifipalpia, 849.

Mc/.S 850.

Ephelis, 207.

Ephippus
,(//(?res, 457.

Epicorsia, 252.

Epicrium
ghitinosiis, 914, 916.

Epiecia

exfernella, 288.

Epimetisia
rhodobaphialis, 285.

vcstalis, 285.

Eques
halfcatus, 471.

Equula
edentula, 940.

Eqiius

cabaJlus, .563.

crawiha.yi, 771.

^rcw(, 714, 825, 826.

zchra, 712.

Eretia

djalmlm, 973, 975.
— , var. luqcns, 426.

Eretmodus, 99, 105.

cyanostictus, 105,

143.

Eretria, 275.

ohsistalis, 275.

Ergana
chapuisi, 366.

protea, 366.

Ergasilua

funduli, 444.

gasterostei, 444.

gihhus, 444.

lahracis, 444.
;«'-«, 444.

loiigimaniis, 444.

peregrinus, 444.

sieholdi, 443.

trisetaccus, 44.3.

Eriiiaceus, 1013.

Eronia
dilatata, 425.

Ertrica

purpurealis, 288.

Esox
kc/Ms, 443, 448, 940,

955.

Eucephala
ccBi'uleo-lavaia, 510.

Euctenospila, 207.

Eudactylina
acuta, 476.

aspera, 476.
Eudioptis

oratalis, 255.

Eudorea
transvcrsalis, 279.

Eiikyphota, 705.
Eulea

j'afe, 253.

ruhrebralis, 245.
Eumeces

elegans, 162.

Eumenophorus
clementsi, 841.

Eupalajinon, 710.

Euphonia
pcctoralis, 513.

Euphyllia, 735.
gaimardi, 735.

glahrcsccns, 735.
Euplexaura

antipatkes, 46, 51,
64.

Euprepes
ricfescc?is, 645.

Euprotomiorus
lahordii, 732.

Eurrhypis, 235.

Eurycreon, 207.

aureolalis, 272.

cereralis, 265.

coUticidalis, 273.

commimis, 210.
compialis, 209.
cvanidalis, 210.
cvers/)ia.nni, 271.
fuscocilinlis, 247.
leucosticlnUs, 211.
ohsolctalis, 210.
occidcntalis, 210.
ornamentaUs, 274.
^ceAi, 187.

perplexalis, 256.
scalaraiis, 270.

Eiirypbopu3
coryph(sn«, 461.
nordmanni, 461.
nympha, 461.

Eiirystoiuus

f//er, 715.

Eurytela
hyarha, 977.

—, var. angustafa,

977.

Euscarthmus
fumifrons, 516.

gidaris, 516.

limhatus, 515.

nidipendulus, 516.
orhitatus, 516.

pcl:elni, 516.

Eusmilia, 735.

Eustixiii, 275.

Eutropius
congensis, 730.
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Evagriis

prktiiiiif, 519, 532.

Everes
kedonqa, 418, 422,

427, 967, 975.

Evergestis, 185.

(snealis, 186.

bruneogrisea, 186.

vonsimilis, 186.

exiimalis, 186.

/rumen /alls, 185, 186.

funalis, 186.

junctalis, 1 86.

liiuhata, ISO.

napaalis, 186.

nomadalis, 186.

ohliqualis, 18(i.

poUfalis, 186.

rimosalis, 186.

fefferalis, 186.

sophialis. 186.

straminalis, 186.

iuhfiiscalis, 186.

umh-osalis, 186.
Evia

ferrinalis, 288.

Exeristis, 232.

'nyphela, 232.

xanthota, 232.

Exoccetus

brachysmna, 940, 956.
volitans, 483.

Falco

auraniius, .515.

Favia, 747.

offiuis, 750.

denticiilata, 748.
lohata, 749.

okeni, 749.
Felis

r/eoffroyi, 928.

pajeros, 928.

pardiis tvlMana, 796.
fidliana, 795, 796.
itncia, 795.

Fennecus
arabktis, 549.

briicci, 549.

caama, 548.

ffiroto, 549.

dorsalis, 546, 547.

famdicns, 546.

paUidus, 544.

za(i.rc7isis, .549.

:erda., 549.

Fistuljiria

/rihaccaria, 940, 956.

Fordonia
letKobalia, 606, 679.

I

Fonnicarius

I

colma, .515.

Formicivora
ferruginea, 515.
rufatra, 515.

squamata, 515.

Foroculuin
spratti, 484.

Fregata, 780, 783.
Fuiica

armillata, 513.

Fulmarus
gkit talis, 383.

Fundiilus

limbatus, 444.

Funisciuriis

cepapi, 553.

Furcivena, 173.

rhodoneurialis, 173.
sirigi/eralis, 173.

Furnarius

?•«./««, 511, 512, 513.

Gabara
suhnivosella, 288.

Q-adus

wglrfinus, 447, 497, 940,
9.52, 956.

agiiis, 505.

callariits, 505, 952.
te?<s, 487.

merluccius, 502, 503,
504.

morrhua, 9.52.

pollachius, 455.

Galaxea, 159, 762.

explanata, 762.

fascmdaris, 763.

lapero^iseana, 762.
Galeus

mrejs, 473. 476.
vulgaris, 461.

Grangliopus

pyriformis, 465.
Garciiiula

laperouseana, 702.

Grargaza

tristrigella, 288.

Garzonia, 559.

Gasteracantlia

/rate//, 858, 859, 884.
connata, 858, 859.
curvispina, 858, 859.
formosa, 858, 859.
importunn, 858.
?nodcs/a, 858.
«Ci;a, 868.

po/i-oides, 859.

retrarta, 858.
rogcrsi, 859.

Gasteracantlia

vacciila, 858.

walckenaerii, 858.

(jEtrocantha) rogersi,

859.

(—) semijlava, 8.59.

(Isoxia) peiiisoides,

8.59.

Gastrosteus

aculeatus, 440, 444,
481.

spitiachia, 940.

Gazella
nivieri, 593.

dama, 827.

dorcas, 593.

loderi, 593.

Gea
Iwgens, 520.

Gecko
guttatus, 631.

monarchus, 603, 635.

smithii, 634.
.«;'«»!'«•, 603, 634.

subpalma/us, 160.

verticillatus, 603, 630,

631, 632, 633, 684.

Gegenes
leUerstedti, 427, 974.

Gehyi-a
mutilafa, 601, 603, 628,

630, 632, 633, 649,
696.

Gelochelidon
anglica, 510.

Genetta
tigrina, 5.53.

GeTi\'pteru8

biaz-odes, 489, 494.
Geoeinyda

gromdis, 600, 602, 615.
spinosa, 602, 614.

Geoffroyus, 34, 35, 36, 44,
45.

Geopsittacua, 42.

Georychus
cripensis, 435.

Gerardia
lamarcki, 814.

Giraffa

cameloparduUs capensis,

595.

capensis, 985.
Glabaris

exotica, 514,
Glandina

buivitii, 59iJ.

Glaucis
hirsuta, 515.

Glaiiconoe, 2.52.

atrigcnalis, 260.
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Glaueonoe
fusceseens, 256.

Gloiopotes

huttnni, 458.

hygomianus, 458.

Grlossopsittacus

sp., 20.

Glutophrissa
mha, var. contracta,

978.

Glyphisoclon
saxafilis, 443.

siim, 119.

Glyphodes
niarcjinaUs, 222.

Q-lyptodon, H."*.

G-obius

gitiris, 940.

>^o, 493.

Goliathus
rlruryi, 294.

Gomalia
?/;/?«, 426, 974.

Gonatodes
affinis, 600, 603, 627.

kendalli, 602, 627.

penanqensis, 600, 627.

Goniastrseu, 1.57, 746.

exbnia, I'^l.

solida, 747.

Goniorhynchus
ohliquistriga, 205.

Gonocausta
zephyraUs, 285.

Gonyocephalus
hornecnsiti, 603, 637.

^mwcZ/.^ 603, 637.

'^«-w^/, 603, 637.

Gonyophis
iiiargaritatus, 60.5, ()69.

Gonyosoma
margaritatuiu, 669.

Gorama
stremietta, 288.

Gorilla

eiigena, 313.

Graculavus, 784,

Guara
rubra, 515, 517.

Gulo, 801, 802.

Gunnellus
fasciatiis, 488.

Gymnarehus
nihticus, 935.

Gymnodactylus
affinis, 627.

mar7mratus, 600, 602,

626.

;BM;cAe;fes,e02,615,626.

Gymiiopus
carfilrigwm, 620.

Gymnopus
gangetieits, 620.

indicus, 621.

Gymnostoinus
Icptimis, 961, 962.

Gynanisa
MJs, 293.

Gypogeranus, 11.

Gyptitia, 252.

gonialis, 253.

Gyrtona
conglohalis, 288.

cosfella, 288.

divitalis, 288.

dorsalis, 288.

dorsifascialis, 288.

forrismsalis, 288.

hylusalis, 288, 289.

iiiclusali.% 288.

monilrilis, 288.

irigrocincrea, 288.

pardalma, 288.

pro.rima/.is, 288.

ro/midalis, 288.

srmicarbonalis, 288.

spi/alis, 288.

s/renualis, 288.

S2#«sa, 288.

thoracica, 288.

488.

715.

Hffimatia, 252.

HaBtnobaphes
cycloptcrimis,

Hfemulon
ekgans, 448.

Halcyon
palUdiventris,

Haligenes, 105.

gumecnsis, 124.

frif-trami, 1 20.

Halmariphus
didclphndcs, 559.

guaraniticus, 560,
.561.

Haltieella, gen. nov.,

357.

jlavopustulata, 358.

Hamadryas
ophiophagiis, 691.

Hamaxia
Ugnulina, 288.

Hapalia, 239, 252.

concolor, 256.

denficulosa, 253.

dorsivittata, 259.

Jcasmirica, 259.

marginalis, 205.

Hapalocercus
riifomarginatus, 510.

Hapalopus
africaniiB, 841.

Pboo. Zool. Soc—1899, No. LXX.

Hapalus
conoidmis, 588.

Haplochilus
infra-faseiaiiis, 717,

731.

Haplochromis, 105.

Haplopeltura
6ort, 607, 693.

Haplospiza
unicolor, 512.

Hardella
M(«yj, 600, 602, 610.

Harpagus
hidentatus, 515.

j

Hassella
cylindrica, 482.

1 Hatteria, 12, 15.

- Hedylepta
contubernalis, 190.

ochrifiiscalis, 204.

j

Heliastraea, 751

.

I

acrnpora, 751, 752.
I hcliopora, 756.

1 soUdior, 756.

I

Helicarion

masitktiensis, 582, 592.

nyasanus, .582, .592.

Helicops
sckistosus, 605, 664.

Helictis, 801.

Heliobletus

contamiiiatiis, 613.

superciliosus, 513.

Heliopora
ccemlea, 159.

Heliothela, 280.

«?!)•«, 281

.

atrciUs, 281.

nigralhata, 281.

ochreipiennis, 281.

ophideresana, 280,

281.

permmptana, 281.

prcegaliiensis, 281.

piisilla, 281.

Helix
harrakporensis, 582.

mozamhicends, 585.

(Pella) w%;«', 584.

(Trochonanina) ^^rf-

toriensis, 582.

Helleria

armata, 474.

Hellula
simplicalis, 289.

Hemichromis, 99, 101.

angolensu, 101.

bimacidatus, 101, 143.

fasciattis, 101, 143,

940.

schwebiscM, 718.

70



1086 FNDEX.

Hemiehromis
tersgiwmrifi/!!, 717,

732.

HemicoralHuin
joknsoni, 59, 63.

Hemidactylus
lo-ool-ii, 600, 603, 629.

coctiei, 603, 629.

eraiipedotKs, 630.

depresms, 60.3, 629.

frena/us, (i03, 628. 630,

632, 633, 649, 684.

(fleadovii, 600, 629.

'kschenaulti, 603, 629.

maeidatug, 629.

peronii, 630.

pkdyuna^, 603, 628.

629, 630, 632.

Hemirhamphus
/fo-, 44.3.

Homiscopis, 223.

cinerea, 22."].

eicpansa, 223.

atigmatilis, 223.

suffusalis, 223.

Hemitriceus
£?/o/)5, 512.

Hemixantha, gen. hot.,

367.

bifasciata, 369, 38U.
incnvspicua, 368.
i/a/alcnsis, 367, 380.
pallida, 367.

picipes, 368.

iieutellata, 367, .368.

ferminata, .369, 380.
Herbula, 2.52.

congcncralis, 261.

determinata, 289.

cfficitalis, 256.
insequalis, 265.

meleagrisalis, 279.
miiltifemlts, 288.

picarkdis, 265.
replefalis, 265.
Sardinians, 261.

suhmarginalis, 288.
Hereyna, 252.

anarialis, 187.
andereggialis, 185.

cacitminalis, 236.

caitcalis, 235.

conspurcaUs, 185.

expansalis, 18.5.

keliothalis, 236.
intricalis, 270.
luguhraUs, 185.

vanalis, 271.

paachalis, 236.

sericatalis, 236.
j

simplonialii, 235.
,

Hercyna
suliaua/is, 236.

Hercynella
margflana, 286.

^faudingeri, 285.

Hermilius
longicornis, 445.

Pl/rivc7dri.% 445.

Herpania
mclanarge, var. iterata,

425, 973.

Herpestes
sp., 553.

puh-crulentus, 828.

Herpetodryas
oxycnpluilua, 668.

prionotus, 659.

Herpetogramroa
cxpidalis, 271.

Herpeton
/r/i/acu/atum, 606, 680.

Hespera
afficana, .347.

mathias, 812.

lhcophra.<iiis, 811.

Hesperomys
(jyectnmys) sciureus,

512.

Hesperornis, 1040, 1041,
1044.

Heterometrus
hnperator, 836.

Ileteroscodra, gen. nov.,

839.

macidata, 840.

Heterothele

guhovensis, 846.
Ilialopsis

coiDpositaUs, 286.
Hibita

arcturella, 288.

Hipistes

hi/dritiWi, 606, 679.
Hipparcliia

aaicTopc, 810.

Hippocampus
gidtidatvs, 940.

Hippoglossus
maxiimis, 454.
vulgoriis, 501 , 940,

955.

walako, 493.

Hippotragus
eqidmts, 771, 828, 935,

936.
— gambianus, 827.— typicus, 828.

Hisbanda
acronyctoides, 288.

Histiopborus
herscheli, 4.58, 483.

Holopelus
>a/^e;-, 528, 532.

Homalopsis
huccata, 606, 658, 677.
hydrina, 679.
kucobalia, 679.

Homochroa, 185.

Honioeosoma
bdituralis, 288.

Homunculus
p<ifago7iicits, 665, .567.

Hoplopterus
^pi)iosics, 9.33.

Hoplosj-pterus
cayaHU.% 511.

Hyaena
picta, 551.

I'cnatica, 551.
Hyaeuodon

Irptorhynchtis, 928.
Hyalobatbra, 189.

(eqiialis, 189.

archeleiwa, 189.

ccenosfolcdis, 190.*

>7«&, 189.

illectalis, 190.

tor?//s, 190.

minialis, 190.'

'miniosalis, 190.

ophdtisalis, 190.

phoenicozona, 189.

Hyduophora, 744.

demidoffi, 746.

demidovii, 745, 746.
CO-CM, 745, 746, 764.

A/5a.!'a, 745, 746, 764.
vdcrocono, 744, 746.
polygnnata, 746.
icndla, 746.

Hydrocanipa
aqiudiUs, 194.

discoloralis, 288.
disjmlsalis, 288.
inornata, 288.

Hydroelioerus, 798-803.
Hydropbis

afriecps, 687.

candcscens, 606, 686.
cantoris, 606, 687.
fasciatus, 606, 687.
gracilis, 600, 606, 687.
ingrocinctus, 600, 606,

686.

obscunis. 601, 607, 687.
torqi'Mtug, 607, 687.

Hydropbobius
davisonii, 665.

Hydrosaurus
salvator, 643.

Hydrotbelphusa, 700,
701, 702, 703,
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Hydrus
l^wolor, 686.|

gracilis, 687.

nigrocincfus, 687.

—, var., 688.

pelamidoidcs, 688.

pelamis, 686.

platuncs, 606, 686.

schis/osu^, 688.

striatus, 687, 688.

Hylaedactylus
bivittat'us, 906.

Hylobates
syndactyho', 436.

Hylocharis
eyanea, 515.

Hymenia
mcridionaUis, Yib.

Hypoehalcia
peiiiyncnlis, 288.

pi/ralinalis, 288.

repug/ialis, 288.

Hypochera
Vo, 293.

Hypolais, 228.

Hypolimnas
iimqtpus, 810.

— , var. inaria, 964.

Hypophaea
clialyhcea, h\Z.

Hypophthalmiehthys
nobilis, 940.

Hypotia
russidalis, 278.

Hypsirhina
hocmirtii, 600, 606, 676.

chinensis, 606, 676.

cnhydri% 606, 676.

/«(?ic«, 600, 606, 67."^.

jagorii, 601, 606, 67H.

pliimbm, 606, 67.5.

sieholdii, 606, 677.

Hystevocrates

emssipcs, 844, 84.5.

,f/<^«s, 844, 845.

'hei-cules, 844, 845.

laiiceps, 844, 845.

rohusttt.% 844, 845.

Hystrix

sp., 771.

lambia
mferalis, 289.

lohthyophis
ghitinosus, 914.

monochrous. 915, 916.

icterus

pyrrhopterus, 511.

tibialis, 515.

Idacantha
weisei, 358, 880.

Idioblasta, 239.

Iguana, 11, 12.

Ilicura

militaris, 513.

niice

6a/M&, 289, 290.

Ischnurges, 187.

angustalis, 188.

argenialis, 188.

discophoralis, 181.

gratiosaKs, 187, 18S.

ilhistralis, 188.

Ifmcinalis, 188.

luteomarginalis, 188.

perpidchrcdif-, 188.

rosea, 188.

ra/fWi'.s, 188.

Ischnurus
lecomtei, 837.

Isocentris, 189.

anduliUnea, 189.

uuicolor, 189.

Isoiuetrus

aspcr, 834.

ciiropeBUS, 835.

maculatus, 835.

Isopeda
occidentalis, 874.

Isopteryx
canescens, 289.

faviUalis, 289.

impulscdis, 213.

niadetisalis, 265.

melaleiKalis, 213.

Ixalus

a.s/)e/', 900.

lateralis, 171.

Ijic/MS, 900.

Isias

I'cnai'us, 973.

Jamesonia
weisei, 348.

Julidochromis, 99, 100.

ornatiis, 100, 143.

Juuouia
boopis, 420.

cebrene, 420.

cloantku, 420.

elgiva, 420.

Aere, 810.

sesamus, 419.

swinhoei, 810.

Kachuga
lineaia, 610.

Kaliella

harrakpoi-ensis, 582.

Kedestes
wallengreni, 418, 426,

427.

Keroeides

koreni, 46, 47.

Kynos
pictus, 551.

Labrax
lineatus, 444.

/««pMA-, 447, 472, 485,

940, 955.

Labrus
bergylUi. 44(i, 480.

505.

desfontainii, 135.

donovani, 480.

macvMtus, 940, 9.56.

j

mixtus, 929.

niloticiis, 112.

]

Laeerta
cchinata, 97.

jncksoni, 96, 98.

j

muralis, 97.

Lachesis

gramineus, 166, (507,

695.

monticola, 607, 694.

pi'rpureor/iaculatus,

607, 696.

suiiia.tranus, 607, 696.

ivagleri, 607, 695,

696.

Lachnocnema
6i6z'iMs, 423, 965.

Lacipea
iiiusoocdla, 289.

Lactica

africana, 342.

gahonensis, 342.

marginicollis, 342.

Lajuiavgus
muricaius, 467.

Lagidium, 146.

Lagomys
iibetanus, 577.

Lagopus
scoticus, 84.

Lagostomiis, 802.

trichodactylus, 928.

Lamna
cornubica, 463, 464,

469, 479.

Lampides
contracta, 810.

Lampridia
fidiginalis, 286.

Lamprocolius
auratus, 933.

oaudatus, 933.

Lamproglenia
hemprichi, 477.

licMce, AIT.

70*
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Lamproglenia
pulcMh, 477.

Lamprologus, 99, 100.

eomprei-siccfis, 100.

congoetms, 100, 143.

elongati's, 100.

fasciafus, 100.

furcifer, 100.

modestus, 100.

moorii, 100.

Lampugus
ptinctulatva. 461.

Laniil'era, gen. nov..

184.

cycladcs, 184.

Lanthanotus
horneeitsis, .596, .597.

Laodon, .571.

Lathria
virussu, 510, .51.5.

Laticauda
fcutata, fi89.

Latris

ciliaris, Abb.

Laura
gerardiee, 815.

Laxe
/m.sk«, 455.

Leander, 711.

koellikeri, 293, 294.

Leiopathes

favsawsa, 813, 817,818,

823, 824.

glaherrima, 814, 817,

822, 824.

lamarcki, 814.

Lemur
flai'iventer, .554.

Jeucomystax, 5.53.

macaco, 553, 554.

nigerrimus, 553, .554.

rwrriventer, .5.54, 987,

988.

rufipes, 5.54.

Lepadogaster
gouanii, 940.

Lepeopbtheirus
hagri, 457.

hrachialis, 456.

brachyui-us, 4.53.

cossyphi, 454.

eraoro, 456.

ericksoni, 4.5.5.

floresi, Abb.

gibbu^, 457.

gracilescens, 457.

gracilis, Abb.

grohmaiuii, 456.

hippoglossi, 454.

kuttoni, 440, 458.

Lepeophtheirus
intercurrens, 456.

longipnlpus, 457.

monacanthus, 456.

iiordnMnni, 454.

obscurits, 456.

ornafu.% Abb.

pectoroUs, AbA.

polhchii. Abb.

<liiadratus, 45fi.

rhomhi, 456.

rohustus, 456.

rotundiventris, 4.54.

stromi, Abb.

stirrionis, Abb.

auhmi, 4.54.

thompsMii, Abb.

Lephana
tefraphfirdlo, 289.

Lepidodactylus
ciyioneiisis, 603, C31.

liigiihri.% 603, 631.

Lepidolemiir

microdon, 429.

Lepidoneura, 214.

africalis, 214.

longipalpis, 214.

Lepidoplaga, 240.

elongalis, 240.

longicorpus, 240.

uniformis, 192.

Leposphilus
/«Vi, 480, 507.

Lepreus
occidenialis, 834.

Leptastheniira

i>/riolafa, 514.

Leptastraa, 751.

ehrenhergona, 7bb.

Leptobrachium
lioettgeri, 171, 172.

carinense, 171.

A«si«/^?', 913.

monficola, 171.

ainense, 171.

Leptopbis
eavdolinea;tiis, 615,

671.

pietuR, 669.

Leptoria, 739.

gracilis, 739.

/««»iw, 7.39, 740.

Lepus
(Bgyptius, 416.

americanvs, .598, 599.

crawsha.yi, 415, 416.

europatis, 576.

hihernictis, 84.

kypsibius, 576, 577.

. oiostolus, 677.
pallipes, 577.

Lepns
seehuenensts, 576, 578.

somalensis, 416.

svnnhoei, oil.

tigrensis, 416.

variabilis, 598.

victoria, 417.

whytei, 416, 417.

Lepyrodes
Icpidalis, \1A.

Lemaea
aselliiia, 490.

bi-achialis, 440, 487.

clavata, 482.

cornuta, 491.

cyclophora, 484.

cyclopterina, 488.

cyprinacea, 480.

dalmaiiiiii, 498.

dongata, 499.

I'fierasicoli, ASA.

gadina, 487.

gobina, 495.

huchoiiis, 497.

foi-c/te, 487.

&.«-(, 487.

nodosa, 494.

ocularis, 484.

pectoroUs, AbA.

rigida, 487.

spratta, 484.

uyicinata, b()b.

Lemaeenicus
ohdominalis, 484.

encrasicoli, 484.

gracilis, 485.

injkxus, 485.

iimsteli, 485.

neglectus, 485.

nodicornis, 485.

polynemi. 48.5.

radiatus, 484, 485.

sprattm, 439, 484.

vorax, 48.5.

Lernjeocera
hrachialis, 487.
castostorni, 481.
cniciata, 481.

cyclopterina, 488.
cyprinacea, 480, 481.
esocino, 480, 481

.

gasterostei. 481.
Ingenula, 481.

phfixinacea, 481

.

pomotidis, 481.

nidiata, 484.

sigmoidea, 487.
Syiirrirensis, 484.

Lernaolopbus
hemirhamphus, 486.
mltanue, 486.



INDEX. 1089

Lernseomyzon
uncinata, 505.

LernEeonema
ahclominalis, 484.

haifdi, 484.

eiicrasieoli, 484.

(/racilis, 485.

monilaris, 484.

Musteli, 485.

polynemi, 485.

spratta, 484.

Lerna3openiia

hlrdiivillii, 483.
/io//e««, 483.

sa^///f/, 483.

Lernajopoda
carpkiiiis, .500.

clavigera, 497.

ryprinacea, 500.

elongata, 499.

5r«&i, 499.

musfell, 499.

oAtsff, 500.

m.imonea, 500.

achaslea, 500.

stellata, 499.

Leruanthropus
angitlat'us, 470.
afrax, 471.

hdones, 470.

hrcvoortim, 470.

carangis, 470.

giganfeus, 4:72.

gisleri, 472.

hohuhcrgi, 472.

koenigii, 470.

kroci/eri, 471,

472.

larvutua, 471.

lativcittru, 471.

musca, 470.

nobiUs, 472.

audits, 472.

puyclli, 471.

pagudus, 471.

paradoxus, 469.

percis, 471.

petcrsi, 472.

pomatomi, 472.

^jM^a, 470.

sorihm, 470.

temmincki, 470.

trifoliatus, 471.

trigonoccphahtu, 471.

Lerneiitoma
corw^i-a, 491, 492.

loph'd, 495.

nodosa, 494.

radiatn,, 494.

trigl<B, 490.

«ei, 495.

Lesteira

kroyeri, 489.

lumpi, 489.
Lestes

lumpi, 489.

Letoa
patulella, 289.

Leuceronia
thalassina, 978.

Leuciscus
rutilus, 44S.

Leucoehloris

alhicnllis, 51;!.

Leucocraspeda, ISO.

udeoidcs, 190.

Leueopternis
lacernulata, 513.

palliata, 513.

Lichia

cwidcata, 477.
«»«?•«, 478, 485.

Licmetis, 25.

iiasica, 24.

Limenitis

didppus, 293.

Limnas
chrysippus, 810.

Limnooaridina, geu. iiov.,

704, 711.

fanganyikcB, 704, 711,

712.

Limnocnida
tanganjiccB, 291.

Limnopardalis
rhytirhynchus, 512.

Limnotheljjhusa. gen.

nov., 698.

iiMculata, 697, 698, 704.

Lineodes, 283.

contortalis, 264.

gracillalis, 289.

hieroglypkalis, 284.

Integra, 284.

interrupta, 284.

leodocusalis, 213.

nictagrammalis, 284.

midtisignalis, 289.

peridialis, 289.

pulchralis, 284.

serpidalis, 284.

iriangulalis, 284.

Liocassis

longirostris, 940, 955.

Liolepis

belliana, G42.

iei^ji", 603, 642, 643.

guttatus, 642.

reevesii, 643.

Liopasia, 215.

dorsalis, 216.

ochraoealis, 216.

Liopasia

religualis, 216.

teneralis, 216.

Lipaugus
simplex, 515.

Lobivanellus
sencgalus, 933.

Lobotes
erafe, 448.

Lougitarsus

dimidiaticornis, 344.
Lophius

budegassa, 476.

marmoratus, 483.

piscatorius, 495, 940,

951, 956.

tunddus, 483.

Lophura
edwardsi, 486.

Lophyrus
armatus, 638.

Loriculus, 34.

Loruis, 10, 20, 21, 43.

domicclla, 20.

flavopalliatus, 20
Lotella

bacchus, 487, 493.

Loxoneptera, 206.

carnealis, 206, 207.

Loxostega, 207.
haccatalis, 212.

flavalis, 212.

Unealis, 212.

maclurm, 212.

oherthuralis, 212.

Luetkenia
astrodermi, 458.
glabra, 458.

Luperodes
sidfuripennis, 362.

Luperus
discicolUs, 363.

(Monolepta) nigro-

suitiralis, 376.
Lupus

anthts, 535.

Lutodeira

chanos, 954.

Lutra, 146.

Lycsena
cxclusa, 966.

gaika, 811.

giganiea, 966.

peipulchra, 966.

irochilus, 811.

Lyctcnesthes

amarah, 422, 811, 967.
liodes, 422.

Lycaon
^fc^tw, 292, 551, 552,

771.
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Lyoaon
tricolor, 551.

fypicus, 551.

venaticus, 551.

Lychas
asper, 834.

macidutiis, 834.

»cutiliis, 834.

Lyeodon
"

aulicufi, 605, (jli4, 6(55.

cffrcim, 605, 665.

^ara, 664. 665.

laocnsis, 601, 605, 665.

/jlaiurinus, 665, 690.

suhcinctim, 605, 652.

Lygosoma
alhopumiatmn, 604.

651.

anoiiiahims, 604, 648.

ofrocoffatum, 600. 601.

644, 649.

buwringii, 601, (J04,

644, 650.

chalcides, 604, 615, 644.

(i52.

indicum, 162.

isodavtijlum, 651.

jcrdoniaimm, (>(X), 649.

lateralc, 162.

imculatum, 600, 601,

604, 648.

iHclanostietum, 601,

604, 650.

olivaceiim, 604, 649.

parietalc, 644.

siiiffaporciisr. 600, 604,
(J49.

Lvgropis
sirioxantho, 178.

Mabouya
jcrdoniana, ()49.

Mabuia
lonqieauduia, 601. 604,

648.

inacutaria, 6u4, 644.

nudHfa»'iafa, 604, <i44,

645, 646, 647.

novciiicarinaia, 604.644.

rjt^rj/era, 600, 604,645.
siamensis, 604, 644,

646, 647, 650.

Macaduiiia
tortrkella, 289.

Machserhamphus
anderssoni, 714.

Machaeropterus
rcgulus, 515.

Machetornis
rixosa, 516.

Macrauchenia, 146.

Macrima
africana, 377, 380.

Macrocalamus
lateralis, 600, 605,

673.

Macropistbodon
Jlaviceps, 605, 664.

rhodoiue/as, 605, 664.

Macropsalis
creagra, .510.

Macropus
giganteus, 77.

Macroxus
chincnsis, 578.

griseo^Kctu^, 578.

Madiama
I

nigroscitalis, 289.

Madoce
leucocomtalis, 289.

lincatula, 289.

Madrepora
(ihdiia, 758.

acropora, 752.

chalcidiciim, 761

.

crisiata, TSl

.

cythereo, 159.

drndalea, 741, 743.

denticulata, 748.

fji'tf.sa, 745.

fascicularis, 763.
spcciosa, 159.

Maeandrina, 740.

grai'il/s, 739.
siniiosa, 738.
tenuis, 739.

Majaqueus
<squ/n-octialif, 510.

ilalacoptila

torquata, 513.

Malacosoina
apicipenne, 362, 380.
capitafum, 361.

gcrstaeH-eri, 361.

ladmuicepTiaJuiii, 360.
Malapterurus

electficus, 940, 955.

Maliattba
separata, 28V).

Malyernia, gen. iiov.,

346.

mricomis, 347, 380.
Manicina

hcmprichi. 738.
Manis, 991-1017.

sp., 991.

wwrzilff, 315, 99]

.

javanica, 315, 317, 335,
991.

'macrura, 315. 991.
i^r(c;<s7^,s, 315, 991.

Manodon, 560.

Manouria
c»ys, 616.

Marcusenius
pkcgiostoma, 940.

Margaritia
Jimbrialis, 254.

instttialis, 245.

pulvcralis, 254.

Marisba
undulifera, 289.

Martensia
conxociata, 584, 592.

lUO'a inbicejisis, 585.

Maruca, 194.

nmhoinalis, 194.
testulalis, 194.

Mascbane
erratipcnnis, 289.

simplex, 289.

Masoga
panagrali^, 289.

Masthala
favillaleUa. 289.

Mastodon, 562.

Mazama
hisidcu, 918.

Meandriua, 159.

Mecyna, 223.

apicalis, 224.

aversalts, 224.

dcprivalis, 224.

gileata, 224.

limbali^, 224.

niaorialis, 224.

ornith»pteralis, 224.

pruiiipcniiis, 224.

reversalis, 224.

feriadalis, 224.

viresceiis, 224.

Medava
dimimu'iix, 289.

Medesicaste
penetrans, 489.

triglarum, 489.

Megaeudyptes, 1026.

Megaladapis
insignia, 989.

madagascaricnsiii, 989.

Megalognatba
immaculaia, 366.

ventricosa, 366.

Megalopbrys
longipes, 914.
munfana, 913, 914.

nasiita, 666, 913.

Megalops
cyprinoides, 940, 955.

Megalotis
brucci, 549.

caama, 548.

cerda, 549.
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Megalotis
cerdo, 549.

famelicns, 546.

fennecus, 549.

lal-andii, 550, 551.

scrda, 549.

Megaphysa, 172.

herhiferalis, 173.

quadratalls, 182.

quadrifcralis, 182.

Megastes, 182.

cceligenalis, 182.

grandrdis, 188.

punialis, 183.

spilogoiiui, 183.

Melanodactylus, 718.

Melanogeiies

macroccphdlus, 115.

iiiicrocepkalus, 114.

Melanomecyna, 230.

Mella
dynmusalis. 289.

Mellivora
rafe^, 553.

Melopsittaciis, 9, 38.

39, 42, 43.

undulatus, 39.

Mene
inacidcda, 44.">.

Merluccius
vulgaris, 494.

Meroctena, 177.

dichochrosialis, 178.

fitaintoni, 178.

tuUalis, 177, 178.

Merops
bidlockoides, lib.

?iubicoides, 715.

Merulaxis
rhinolcrphiif, 515.

Merulina, 159.

Mesographe
prcctextalis, 181).

Mesoprion
phaioimniatus, 471.

Meta.

ungidata, 955.

Metallarcha, 207.

Metaporthra, 180.

Metaprotus, gen. uuv.,

282._

amridia, 282.

macjnifica, 282.

Metasia, 236.

acharis, 239.

afrarcha, 238.

alhida, 237.

argalis, 239.

atcloxantha, 238.

capnochroa, 238.

carnealis, 237.

Metasia
corsicalis, 237.
criophm-a, 237.

cuenadis, 239.

deltoidrdis, 239.
emiralis, 211.

cxcavatalis, 21 1

.

familiaris, 211.

gigantafi.% 2-37.

haplodei, 238.

hemkirrii, '238.

Jwdiusalis, 237.

Iwlo.vantha, 239.

hoiiiogama, '2'67.

homophma, 23N.

ihcncrdU, 239.

biustaUs, 239.

liUipulalh, 23',).

Uoph(ea, 237.

riiendicalis, 239.

iHonialis, 236, 238.

ochrifascialis, 239.

orhrochroa, 238.

octogpMalis, 239.

olbienalu, 239.

ophkdis, 237.

ossealis, 239.

prionogramriM, 238.

profcmalis, 237.

r/iiadristrigalis, 239.

rosecdis, 239.

Kabulosalis, 237.

segestusalis, 238.

straiigcdota, 238.

suppandalis, 237.

virginalis, 239.

xenogama, 238.

-inckcniaUs, 238.

Metaxineste, 235.

Miaschistopus
rapid'us, 841.

Micractis, 2.52.

Microbiotherium, 557.

Microcausta, 220.

ignifimbriaUs, 220.

Microglossus, 25, 27. 51,

42.

aterrinius, 22.

Microhyla
athatina, 885, UUG.

berdmorii, 885, 906.

mornata, 885, 905.
ieucosfigma, 885, 905.

o;-Mate, 660, 662, 672,

885, 901, 902, 9U3,
916.

P'ldchra, 885, 905.

Mici-olestes

antiqims, 560, 564,

671.

Micromania, 223.

Microstega, 239.

Midea
rectalis, 289.

Millepora
alciuomis, 159.

voTticosus, 159.

Milonia
albida, .520, 532.

Mimasarta, 281.

nii:cifascialis, 281, 282.
Mimetozoou

craspedotus, 603. 630.

flowerl, 630.

Mimoconiiua, 191.

Mimorista, 174, 175.

Mimoschinia, 278.
Miniudea, 240.

Mionectea

riifivcntris, 513.

Mnesictena, 231.

flavidcdis, 231.

iiiarmorina, 231.
notata, 231.

piwtolina, 247-

quadrcdis, 231.

Moca
dentdill ea, 289.
vcluiina, 289.

Modunga
palpii/cra, 289.

Molva
vulgaris, 455, 940.

Molvina
guitalis, 289.

Mousses
attenuatus, 529, 532.
grecni, 530, 532.

Monilia
scnicanella, 289.

Monocida, gen. nov.,

370.

sutn.rata, 370.

Monocona, 232.
rubralis, 232, 233.

Monocrocis, 191.

Monolepta
bifnsciata, 373.
cdrinclla, 372, 375.
conradi, 376.
divisa, 374.

csf'-nuriiana, 372, 380.
kirschi, 374.
hrufifzi, 373.

longiuscula, 374.

maluemcnsis, 372.
iiidanogastir, 373.
nigro-onrnta, 2>1b, 380.
octomacidata, 2ri% 375,

376.

Monotrichtis

safitsa, 963.
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Monticularia
lohata, 745.

iuieroconos, 744.

poltigonata, 745.

Montipoivi, 157.

Mormyrus
longkcps, 731.

]Morphippus
iiiibricatus, 562, 5(3;}.

Morphnus
guyanensix, 515.

Moschus, 801.

Motella
trkirrala, 447, U4U.

Motiua
(equalis, 289.

dhporalis, 281).

Motya
abseiisalis, 286.

Mugil
nuratus, 485.

rff^/fo, 485, 940, 9.o5.

lephaliis, 485.

(7iffo, 485.

K.:-rt, 444, 507.

MiiUus
hnrbatits, 478, 940.

surmulctus, 478.

Mura^ua
^<'/f«'^^, 949.

Muraenophis
hclcna, 949.

Muricella

complanata, 50.

crassa, 50.

yfci'tV/K, 46, 49, 54.

grac/fis, 50.

nitida, 50.

pcrramosa, 50.

^eHC/-a, 49, 50, 54.

uiabratkoidcK. 50.

Mus
r/.6i<y«/, 82, ;«1.

alexandrinus, 433.

uriamin, 83.

hartrianus, 86, 87.

chevrieri, 83
decuiiunms, 433.

flavesccHK, 86.

flavirol/is, 78, 81.

ftavivenirii, 86.

gcntilis, 86.

'hcbridcn,-<is, 78, 79, 81.

hirtensis, .Si, 83, 84.

88.

hortulamis, 86.

idandimx, 82, 84.

Utuisi, 381.

mackari, 429.

muralis, SI, 86, 87,

88.

Mus
muscultis, 77, 80, 81,

82, 86, 87, 88.— jalapcB, 80.

— typicus, 87.

nativitatis, 433.

^Hirdmnnni, 86.

orthodon, 82.

pachgcereos, 86.

.spicilegits, 86, 87.

spretus, 86.
- sylvaticits, 77, 78, 79,

80, 81, 82, 83, 86,

88, 381.
— typicus, 81.

wagneri, 86, 87.

Mussa, 736.

cactus, 737, 738.

cHstata., 737.
hemprichi, 738.

iimltilohatd, 737.

/•eeias, 159.

sinuosa, 738.

Mustela
erndnea, 2.

/^ro, 2.

Mustelus
anturcticus, 499.

/(Ey«A-, 499.

vulgaris, 468, 485, 499.

Myacis, 558.

Mycetes
>i(^cc, 517.

Myelois
oasifuscalia, 289.

iiiarsyusalis, 289.

Mygale
gabonensis. 846.

uccidentalis, 842.
Myletes

dctdex, 477.

Myliobatis

aquila, 499.

Mylodon, 144, 145, 152,

153, 154, 1.55, 156.

robiistus, 151.

Mjlothris
agathina, 424, 969.

Myogale
iwjscliata, 431.

Myopsittacus, 29, 30, 44,
45.

Myrina
Jicedula, 969.

Myriostephe.'!, 213.

heliamma, 264.

Myrnieciza
loricata, 515.

Myrniecophaga, 154,

991-1017.
>(«6a<a, 315, 319, 991.

Myrinotherula
brevicauda, 515.

inelaiiogaster, 515.

Mytilus
•modiolus, 85.

Nabara
liirutcodella, 290.

Naoliaba
transversa, 290.

Nagara
phryganialis, 290.

stcirialis, 290.

Naiii.

h.mqarus, 607, 608,

666, 691.

fripudiaiis, (i07, 608,
690.

Nauaguua
hreviuscula, 289.

Afijoafc, 290.

Nanodes (Latliaiiiuo)

discolor, 37.

Naobrauchia
cygniformis, 441, .507.

Nasalis

larvatus, 785, 786.
Nascia, 2.32.

i

arenalis, 253.

Nasitema
!

pygmcea, 26.

I Nasua, 558.

Nautilus

inacromplialus, 8.

ponipilius, 7, 8.

U/)ibilicatiis, 8.

j
Necla

i camorulis, 290.

I

conciimula, 290.

I
Nectes

' subaspcr, 916.

Nectogale

elegans, 5T6.
sikhimcnsis, 573.

Nectophryne
gmntheri, 90S.

Nemesis
carchariai-wm, 476.
lauincB, 476.

mediterranca, 476.
robusta, 476.

Neiiiosia

flavicollis, 515.

guira, 511.

pikaia, 511.

Neocoenyra
duplex, 963.

grcgorii, 419, 963.
soy''-". 963.

Neoinorpbus
geoffroyi, 516.
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Neomylodon
listed, 1, 144-156,

830.

Neopbema, 38.

puk-Jiella, 37.

Neoplagiaulax, 571.

Nepliila

brngaiiliiia, 848.

coiistrictrf; 849.

cruentata, 848.

J'einoralis, 848.

gcnualis, 848.

hyiuencea, 848.

kcyaerllnifii, 848.

lucasii, 848.

pillpcs, 848.

vittata, 848.

Nepliopterjx
aclsalis, 289.

aolusrdis, 289.

argiadcsalis, 289.

cyllusalis, 289.

dcmptella, 290.

eidliisalis, 289.

harpaxalis, 289.

indlstinctnliit, 201.

intractcUa, 210.

ncgledalis, 290.

phycisclla, 290.

rudisella, 289.

spoliatn, 289.

varii'Ua, 290.

Nepticlopsis

ophione, vai\ vcUedu,

964.

Neptis
agatha, 9lJ4.

Nesarcha, 226.

hilunaris, 227.

Nesolocba, 187.

autolitha, 188.

Nesopithecus
australis, 988.

/<j6c/-i<t, 988, 989.

Nessipus
cryptunis, 459.

orientalis, 459.

Nestor, 9, 14, 16, 18, 19,

21,26,39, 41, 42.

iiicridionalis, 17.

in)tahiUs, 14.

Niaccaba
sumptualis, 290.

Nigetia

formosalls, 290.

Nigrainma
qicadratifcra, 289.

Niphograpta, 252.

Nisotra

alkalis, 355.

chapuisi, 354.

Nisotra

congoensis, 355.2

costatipennis, 353.

ovafipennis, 352.

gpadicca, 355.

tcsiaoea, 354.

unifasciata, 353, 355.

imiforma, 354.

Noctua
bigutta, 2.35.

oarneola, 263.

fidiiiinans, 231.

lugubrina, 236.

monedicla, 236.

radiata, 231.

trigutta, 270.

unigutta, 255.

Noctuelia, 278.

altcocolalis, 279.

conmstis, 279.

desertalis, 280.

elautalis, 280.

flaviceps, 279.

/»m.fo, 278, 279.

Jiiscincrvis, 280.

intrudens, 279.
isatidalis, 280.

laiHprodeta, 280.

ligatalis, 279.

iimrdinaUs, 280.

mwhalis, 280.

ohscura, 279.

plebeialis, 280.

polystrigalis, 279.

puella, 279.

similalis, 280.

simplex, 280.

utaudingeri, 279.

supcrba, 279.

thalialis, 279.

tmdidosella, 280.

vespertalis, 279.

Noctuomorpha
modestalis, 2.36.

piilchellalis, 236.

Nogagus
angustatus, 459.

angustulus, 463.
borealis, 460.

braccatus, 460.

brevicaudatus, 460.

cmlebs, 460.

cranckii, 466.

elongcctus, 460, 466.
errans, 460.

grctcilis, 460.

grandis, 459.

latreilUi, 459, 467.
limatus, 460.

tenax, 460.

validus, 460.

Nomis, 239.
tessellalis, 250.

Nomopbila, 201.
astiymalis, 201.

iiiohiccana, 201.

noctuelia, 201.
triticalis, 201.

Noorda, 220.

blitealis, 220, 221.

cumoralda, 221.

/cssafe, 221.

ignealis, 221.

margaritalis, 221.

nigropiinctalis, 222.

sinualis, 221.

Norion
expansus, 469.

Notaspis, 227.

Notbura
media, 511.

Notocbelys
pla/ynota, 612.

Notobippus
toxodontoidcs, 563.

Notomela, gen. nov.,

357.

cyanipennis, 357.
Notopitbeciis

fossulatus, 564.

N(jtoriiis

inantelli, 88.

Nychitona
medusa, var. alcesfa,

961.

—, var. im.niacidafa,

Nyctarcba
paraociitra, 281.

Nycteridium
schiicideri, 629.

Nyetibatrachus
siiieiisis, 166.

Nycticebus

tardigradus, 826.

Nyeticorax
nyctieorax iimvius, 510.

Nympbicus, 38, 39, 43.

'icvcBemis, 38.

Nymph Ilia

raiitalis, 210.

sordida, 211.

Oceauites

oceanicits, 411, 510.

Oceanodroma
leuoorrhoa, 392, 393.

Ochotona
roylii, 577.

tibetana, 577.

Oetonematicbthys, 718.
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Ocyale
afalanta, 862.

Ocytlromua
ai!fifn//is, 412, 413.

Odoutia, 230.

(xoticcdk, 231.

Odontopterys, 781.

Oebia, 239.

CEdiouychis
rifrii-rnia, .">43.

//ifficiinix, 342, 3SU.

siilclcol//s, 343.

(Estrelata

ncqlcctii. 4UU.

OUos
[jiiiiteciiiiis, 8(i4.

"

Olulis

jiKiilk-hicfaUs, 21HI.

Omphisa, 183.

K II asfoi/i Dscdis, 1 83-

iiigenti, 184.

pm.Tildes, 184.

ir/jcti/nlis, 184.

Ootheca
[(evipBium, 3((2.

iiiii/abU/s, 363.

Uphidiinu
W«ro*',s 492.

Opbisaui-us

r/raciliK, Uil.

/w/T-/, UiU. 161, 172.

Opisthacaiilbus

rifri,rri/iii,i, 837.

rlui)dccim-(h.iilalux,ii',ji

.

Iccointci, 837.

srpfrm-dcnfafus, 837.

Opsariichthys

l>l'(lt/pu^, 961.

(Jpsibotys, 252.

/af/pen Ilia, 250.

Omlien, gen. nov., 489.
aseUimis, 490, .507.

Oi-atha

sk/iiificatu, 29(1.

Orbieella, 751.

(wropiira, Ityl.

anniiriijcra, 753.

corimata, 754, 755,

756.

f«r/(?, 754, 755, 756.

funafufcu»is, 756,

764.

hrliopora, 756, 764.
Idi(ii:iiigeri, 755.

oriuii, 752.

roiumaim, 755, 764.

.soUdiur, 756.

veivipora, lb'6.

Wdkaijnna, 753, 7(>4.

(Helia.strsea) hcliupora,

751.

! Orchilus

j
aiiriculttris, 513.

' Oreas
derbiaiiti.% 935, 936.

Orenaia, 184.

dlpciitralis, 185.

heh'ctwalis, 185.

rupi'slmlis, 185.

Oreoclivomis, 105.

huiifcri, 110.

;/«^c/', 110.

ahiraimg, 110.

Orneates, gen. nov..

345.

iiigrituf, 346.

Ornithorhynchus, 788.

Orobena, 185.

((IlardHlh, 187.

hicoloraUs, 18(>.'

lilandaliit, 186.

cadaiuxdis, 273.
d/spcrticiliK, 186.

(/ruiiimi, 187.

hnplivifalis, 187.

ii)firiiudis, 187.

lemnisccdis, 187.

manglisalis, 187.

orientals, 186.

pluinho-fcKcicdh, 187.

rmatalh, 187.

sBminivcalia, 187.

siihcitriiinlis, 187.

aubiiiuiidnlls, 187.

mgabundalis, 187.

Ortbaga
jiymlimlis, 290.

Orthagoriscus

//wfe, 454, 4(55, 467,

483, 953.

trmtcatus., 940, 953,
956.

( h'tboLueuyna

tdhicaudaia, 290.

aphaiu/pis, 290.

ciipn'pciitiis, 290.

rxigiia, 290.
Orycteropus, 992-1017.

iripensis, 315, 338, 992,
1017.

Oryctes

/'Off*-, 294.

Oi-yzoryctc'S

tdraducfi/lus, 431.
Osiriaoa, 239.

Osraerus

(perIan u», 940, 955.
Ostriea

cochlear, 822.

Ost.rinia, 2.52.

Otoeyon
ca(ife-, 550.

I

Otoeyon
lulandii, 551.

mcgalotis, 550, 551.

1 Ourebia

;
hasfald, 111.

I

Ovibos

j

moschatus, 985.

Ovis
riiUiiiOii, 64.

Oxyglossus
tef/A', 887.

?/;«ff, 886, 887.

mar/ciisii, 887.

Oxynaspis
, (rfe/ff, 822.

Oxyrhampbns
flannniccps, 513.

Oxyrbiua
glaiwo, 463.

Pacbyuoa, 196.

crcesuii, 199.

lederi, 197.
i ohntructalis, 197.

walkeri, 197.
i Pachynus, 31, 32, 44, 45,

I

46.

hrachgurua, 30.

Pacbyzancla, 201.

iicyptera, 205.

(cgroialh, 204.

i hipuiR-talh, 204.

i

ralisfalis, 205.

! roptohasalif, 204.

!
cgnaralis, 205.

dcsinioidcs, 203.

ddatipcs, 203.

hippoiirdis, 205.

iiinotaUs, 205.

intensalis, 205.

latifiiscalk, 205.

licarsisalis, 202.

iiudedicta, 203.

iiMrginalk, 205.

mi II oralis, 20.5.

iiigriconiaUs, 203.

oliva-scens, 202.

pach/ccra, 204.

periusalis, 203.

phaojjioralis, 202.

rufcscentalis, 205.

scmilnniata, 203.

sfulialis, 204.

suhdentalis, 205.

iistulaUs, 205.

Padraona
.?c«o, 974.

Pagellus

ccidrudonlus, 447.

erythrinus, 507.

iiwrmyrits, 478.
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Pagellus
penna, 471.

Pagrus
giMidafus, 471.

vulgaris, 478,

ij05.

Palieraon

cndeheii!-/.s, 710.

moorci, 709, 712.

niloilcus, 710.

scahricn/iis, 710.

Palicuionetes

variant, 937.

Palwoiiietis, .5.58.

Pala'oniis, 34, 3-5. 4.5,

40.

Paliga, 252.

contravtcdis, 246.

fuscicoifalh, 263.

ruhwandalis, 263.

Palystodes, gen. nov.,

879.

plmnosus, 879, 885.

Pandarus
affiiiU, 467.

alat'us, 464.

armafus, 467.

hicolo)', 466.

^osc<, 466.

hrcvkftudnias, 467.

carcharke, 466.

cociiniatus, 467.

crauchii, 466.

clenfatus, 466.

fs^frouK, 466.

luguhris, 467.

pallidas, 466.

satyrus, 467.

viikjaris, 466.

zygfena, 467.

Pandinus
africaims, 836.

diofafor, 836.

iiiiperator, 836.
— goiiibiensis, 836.
— typicua, 836.

rocscli, 836.

Panoclitluis, 145.

tiiherrulai lis, 152.

Pantoeocome, 201.

dcformis, 203.

Pantolambda
caviricf'US, 568.

Papilio

a/aa', 293.

antheus, var. utuha,

973.

asterias, 293.

chrysippus, 810.

dcinolcus, 425, 812.

nutchaon, 293.

Papilio

nieseniina, 812.

misippus, 810.

nireus, 973.

podcdinus, 293.

iroilus, 293.

zolkaon, 293.

Papio
arahious, 929.

liamadryas, 929.

Pavantipatlies

larix, 814.

Paraperipatus, 9.

Parapetalus

oricnicdis, 445.

Paratalanta, 251.

ussicrialis, 251.

Parathelphusa, 700,

703.

Paratilapia, 99, 101.

«//•«, 102.

blcckeri, 101.

A%c?«, 102.

cavifrons, 102.

dimidiata, 102.

fuivifcr, 103.

ii/lenncdia, 102.

lep/osoiiia, 103.

livingsUjiiii, 102.

Imigiceps, 103, 143.

loiigiroslris, 101.

macrops, 102.

modcsta, 102.

iiwffati, 101.

^j/bjffrZ, 102.

^30&»>*, 101, 143.

retrodens, 102.

robusfa, 102, 143.

sacra, 101, 143.

schwcbischii, 102.

serramos, 102.

typus, 101.

ventralis, 103.

Parbattia, 199.

y/rti/s, 199, 200.

Pardasena
aoronyciella, 290.

minorella, 290.

Paretroplus, 100, 142.

daiiiii, 142.

pcAycwtis, 142, 143.

Parnara
horbonica, 427.

mathias, 427, 812.

Paroedis, 185.

Paurodon, 557, 571.

Pedetes, 1004.

cffjfer, 428.

capensis, 433.

Pediculus

salmmiis, 500.

Pelaea

ramalis, 286.

Pelagodroma, 1026.

marina, 393.

Pelamis
bicolcrr, 686.

Pelamys
sarda, 45/21.

Peleoanoides

garnuti, 411.

Krinatrix, 410.

Pelecanus, 780.

onocroialus, 827. ^

Pelmatochrooaia, 99, 103.

bueftikoferi, 103.
,

cong/ci/.s, 103.

gucntkeri, 104.

jontliiki, 103.

lateralis, 103.

ofe/^//«r, 104.

suboeellatus, 104, 143.

wchuitsohi, 104.

Pelobates, 790, 791, 792,

793.

Pelochelys

cantoris, 601, 602,

621.

Pelodytes, 793.

Pena
costalis, 290.

Penella

brachiata, 483.

diodontis, 483.

exocceti, 483.

^^fo.sa, 483.

histiophori, 483.

jncsfidosa, 483.

sr6^;V('a, 483.

sidtana, 486.

varians, 483.

Penelope
obscura, 513.

Peniculus
clavatiis, 482.

/si'jtfe, 482.

furcatus, 482.

Pennatula
sagitta, 483.

Pentadactylus
/e^</^«s, 627.

Peralestes, .571.

Peraspalax, 571.

Perca
chuatsi, 444.

fluviatilis, 448, 498.

940, 956.

fea, 498.

Percis

colias, 471

.

Percnostola

funebris, 515.
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Perichffita

wi/.'^/is, 803, 804.

805.

ii/hfvd, 805.

harami, 805.

hiscrkilh, 803. 804, 805,

806.

indiva, 807.

I'eripatus

Ihulhnii, 0.

Peripia

caniirriK, 631.
prroiiii, 630.

Pcrispasta, 23'J.

ii)imm-ii/r(//s, 241

.

iIIImixta Iis, 241.

Perissodus, 100, 142.

iitici'ii/c/'ix, 142, 143.

Perissopus

ariiiafus, 408.

communis, 408.

dm/a/ux, 408.

iiicisiiK, 408.

Peroderma
hranvhiiiiii, 488.

rylhidririiii), 488.

Pessocosiiia, 174, 175.

Petersius, 717.

occidoi/al/s, 731, 732.

Peucetia

foliifera, 862.
/ongipex, 861, 884.

luteiceps, 862.

/iiilchra, 8(52.

.s/'rw;'«, 8R2.

Pezoporus, 42.

Phaethon, 770, 77'J, 780,

781, 783, 784.

<e/heiriis, 778.

Pliaethornis

curyiniiiic, 513.

Plialacrocorax, 780, 781,

782, 783, 784, 1033.

1034, 1037.

Pluilaa

cane.'veii.s, 8(14.

,/cwa-, 863, 8(V4.

Kulpina, 864.

Phalajna
orqcntcdia, 213.

rtf-j-oZ/.s 270.

Jinvcolata, 208.

Jatriiphalia, 274.

ramalis, 231.

fJignmtcdh, 274.

.'urinuMt:nx/s, 274.

vriricf/alis, 186.

Phalangiodes
serinalis, 194.

Plialangium
medium, 837.

Phascolarctus

finerem, 434.

Phascolomys
plafi/rhhiii^, 77.

Phasis
(Tracbycystis) fusco-

cornca, 585, 592.

(

—

)fllsc<i-oUvnrcn. 585,
592.

Phazaca
eroaioidv.^, 290.

Phibaliira

flariroi</r/s, 513.

Philauipelus

acheiiio/i, 293.

Philichthys

biiirildi, 479.

den/icHK, 479.

edzimrdsi , 478.

/«fA/«, 478.

paycUi, 478.

pagri, 478.

xcwiim, 479.

decnstrupl, 478.

.r/>/i6?, 440, 478, 507.

Phloeocry]3tes

iiidanop^, 513. 514.

Phlyaria
herifsia, 967.
t-'/z-^ro, 967.

Phlyctojnia

paoUnalU, 248.

Phlycta'uodes, 207.

(Bfugiiialh, 209.

nffiirifalif:, 211.

albifn»ckdis, 211.

aiiartalis, 211.

(iHiiaphilcilk, 211.

asopialis, 212.

hifidalis, 210.

hrevivittcdls, 209.

ccilliaspis, 212.

cas/alis, 209.

chortalh, 208.

chi/hralis, 209.

culorademi!>, 208.

coiiiptallx, 210.

ci-ocolis, 209.

c-rtieiifalis, 212.

c7/;'a&, 208.

dasco7irili.f, 208.

dccoloralk, 209.

diplochrysa, 212.

cpichrysa, 212.

curychrysa, 212.

ferniginca, 210.

flavifimbrialis, 209.

J'rusfaliK, 211.

fulvcdi-', 210.

'hclvialk, 210.

inornaialis, 209, 210.

Phlyctanodes
mancalk, 208.

maAmMs, 208, 211.

iimcosalis, 210.

nasunifdis, 212.

iiubdaHs, 211.

nudaliii, 210.

oblina/is, 212.

obUieralii, 208.

ophionalis, 212.

palealis, 208.

palmalis, 211.

peltnlh, 211.

pcrbonalis, 209.

philocapiW; 209.

pluinbaUdts, 212.

prufcalis, 21 1

.

pacUota, 212.

pudidalis, 211.

sesqiiialieralis, 212.

siiuikdU, 210.

siiuplalis, 210.

stivticalis, 211.

stilpkuralis, 209.

tctraplmu, 212.

turbidaUs, 209.

umbrosalis, 21(J.

uslrinalk, 211.

vcmixtalis, 211.

verticalis, 208.
— , Tar. uii/ricilia/is,

208.

ve!>periUio, 211.

vibicalw, 212.

vircscalls, 209.

-«/*:, 212.

Pholidotus, 1003.

Pboneutria
capulinus, 871.

indanogantra , 872.
Phoneyusa

antdope, 841, 842.

bdandana, 841, 842.

bidentata, 843, 884.

biitfiieri, 841, 842, 843.
occidentalis, 841, 842,

843.

(Harpaxotlieria) rn)//-

^o^e, 843.

(^) ecty2}a, 843.

(— ) grncilipes, 843.

(—) gregorii, 843.
Phouipara

fidiginosa., 515.

Phororbacos
iitflatus, 437.

Pboxinus
marsdii, 481.

Pbrissura

nyasana, 418, 425,

427.



IWDEX 1097

Phrynarachne
fatalis, 525, 532.

marmorafa, 880, 884.
o-iigosa, 880, 881.

(Ornithoscatoides)<feci-

piens, 525.

Phrynella
polUcarls, 908.

pukhra,, 908.

Phrynoglossus
inartensii, 887.

Phrynus
bcfssamensis, 837.

r/ravulosus, 837.

kochii, 837.

samtieri, 837.

i!«:6?a&, 838.

Phyllodactylus

skanensis, 601, (i03,

627.

Phyllomyias
hrevirosfris, 513.

burmcwferi, 513.

griseocapilla, 515.

Phyllophorus

cornutus, 465.

Phyllotreta

natalensis, 342.

Phymastrsea, liiT.

Physcosonia
japonicuiii, 54.

microdontoton, 56.

paeificum, 56.

Hcolops, 56.

Physignathus
rochmcMiifnsiit, 641

,

642.

iiiciitagcr, 60], 60."?,

(•)41, 642.

Picolaptes

faleinellaa, 513, 516.

squaviatus, 515, 516.

Pieris

imnica, 812.

liagore, 812.

phisadia, 811.

Pilemia
deformalis, 286.

Pilidion

lineatmn, 615, 652.

Pimelodes
maculat'us, 498.

Pinacopteryx
r?,sto-Ce, 971, 972, 97.'\

charina, 973.

falkensteinii, 971.

^«)-fZffi, 972, 973.

kt.rima, 972.

orhotm,, 972.

pigea, 272.

sknana, 972, 973.

Pinacopteryx
spiUeri, 972.

«/*/«, 972, 975.
Pindicitora

ncreonalis, 290.

annusalk, 290.

Pionea, 239.

ahlai-talis, 247.

africalis, 247.

alhicoiitalia, 246.

albiJimhriaMf, 246.

albopedalis, 242.
fimitina, 249.

iiiKjiistalis, 245.

imtigastrldia, 244.

arenacea, 242.

awratalis, 247.
aureolalis, 246.

aurora, 246.

auror/?ia, 246.

aiifocloifdh, 250.

bicoloralis, 245.

bifascia/is, 187.

brevialis, 247.

ca^foralis, 247.

cermnalis, 242.

cla.vifera, 241.
coeciilalis, 241.

confinalis, 242.

nonquisltalis, 250.

crooealis, 245.

cyanalis, 250.

daiclemlh, 246.

doccfialis, 248.

decrepidalia, 249.

deidamialis, 242.

delineatalis, 243.
desistaUs, 248.

despecfa, 248.

dctersalis, 2.50.

dicealis, 249.

dionalis, 259.

ectoxanfhia, 241.

ckitalis, 243.

ennycMoklcs, 244.

eumi.ialis, 186.

ciipalusalk, 24'S.

cxternaiis, 247.

exuvialin, 247.

fcntoni, 246.

ferrugalis, 240, 243.

ferruginealis, 248.

fiaviGilialis, 241.

flavinotaia, 244.

fla.vofimhrkita, 240.

forjicaks, 247.

fulvalis, 242.

fumipennis, 249.

furnacaks, 246.

fuscipalpialis, 248.

fuscieonnlis, 240.

Pionea
fusculalis, 243.

geniaks, 246.

graciks, 245.

hekinsaks, 248.
iviitans, 247.
inchisaks, 247.
indistinctaks, 249.

infuscaks, 247.
inhospitaMa, 250.
inornata, 242.

inquinakiks, 245.
inatikdis, 242.

kysaks, 249.

kwteaU, 249.

kcnguidaks, 242.
kucanaks, 246.

leiioocraspk(, 245.

kiwosHcfaks, 2.50.

higuhrak.% 246.

Z«to./is, 242, 245.
mandronaks, 245.

micacea, 244.

minneliaha., 246.
rainnithaks, 246. .

7JwYw, 250.

monticolans, 244.
nebiikdis, 249.
ncris>ta,ki>, 248.
vigrescens, 244.

niqrostigmaks, 245.
;?o/«-&, 247.

nokdls, 249.

numerakis, 249.

iiypsiuHalis, 241.
uctonaks, 243.
o/«w&, 244, 249.
opaksaks, 247.

orhlcentraks, 246.
pan daks, 242.
phcsaks, 244.
phcBochi/sia, 248.

pkialusaks, 247.
pkoenivistis, 240.
placeiis, 246.

poUosttcta, 245.

prtBpandaks, 246.
'praxltaks, 241.

profundalh, 242.
prolav.saks, 246.
prnnaks, 243.
pukhripictaks, 245.
renatia, 243.

rhe.viaks, 24(i.

rhodochn/sa, 246.
rosiiiakit, 246.
riihigaks, 242.

rubigiiiaks, 248.

sabuloscdis, 249.
scopariaks, 243.
scorialis, 243.
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Pionea
seriopuncialis, 248.

silvalis, 243.

sohriiialis, 243.

sodcflis. 247.

stachyddlis, 245.

stahisaUs, 248.

stellata, 2-14.

straminata, 249.

suhrosca, 244.

susialis, 290.

si/lvialis. 248.

tmnioMis, 247.

faCofe, 248.

terminoUs, 250.

festacealis, 245.

thyalis, 250.

thyriphora , 240.

fripartali.% 247.

furillsalis, 246.

verhascalis, 24.").

viiiofimtalis, 248.

washinyfoiiialia. 249.

-oiiana, 247.

Piomis. 30. 31, 44, 4o.

46.

maximiliani, 30.

menstniiis, 30.

Pipra
leucoiilla, 515.

nibricapii/a, 515.

ruhricilla, .515.

Piprites

pileatus, 514.

Pitaeanda, lOfi.

Pitlieculus

auitruUs, .5154.

Pitylus

hrafiliim'is, .51.5.

Placosaris, 252.

Plagiaulax, 571.

Plaiiema
hdifascicito. 977.

poggei, 97f>.

Platessa

l/maiida, 492.

PlaturuB
co/uiD-iirm, 607, 689.

/scAf-«, 688.

lafirmtdatuf, 607, 688,

689.

PlatycercuB, 38, 39.

ckga/is, 37.

Pl.itydactyUis

gecJco, 631.

Ivgiiliris, 631.

monarchu.% 635.

stentor, 634.

Platysteriium

megace^thalum, 602,

610.

Planthelphusa 700,701,
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Polythlipta

alhicaudalis, 196.

Pomacanthus
paru, 496.

Pomatias
nyasamis, 591, 592.

(Cyclostoma) hmidaris,

592.

Pomatomus
salfatm; 472.

Pontana
ruhrana, 290.

Pontia
dijnamene, 8] 1.

Pontes, 157, 159.

Precis

aurorina, 977.

boopis, 977.

cehrene, 977.
cloantha, 963.

elgiva, 964.

gregorii, 977.

natalica, 964.

Priacanthus
ocellatiis, 471.

Prion
vittatus, 411.

Prionastraa, 159, 757.

rt/joliVa, 757, 75«, 759,

764.

echinata, 757, 760,764.
fuRco-viridis, 758, 759,

764.

gihbosa, 760.

hirsuta, 760.

'pcntagona, 760.

profuiidirella. 758, 759.

purpurea, 757. 7-''8,

760.

tenella, 761.

mrcns, 759.

Prionodon
menhorrah, 459.

Prionotus
punctatus. 491.

Prionurus
cUrimts, 834.

Pristis

perottetii, 934.

Proadinotherium, 563.

Procavia
orhorea, 553.

Procellaria, 1026.

pelagiea, 411.

Prochoristis, 230.

capparidis, 230.

rupicapralis, 230.

Procyon, 558.

Prodasycnemis, 239.

Prohegetotheriuni, 571.

Pronesodon, 563.

Prooedema, 207.

inscisalis, 207.

niqrolinealis, 207.

Prophaethon, 776, 778,

781, 783, 784.

shmhsolei, 77tt, 777,

782, 785.

Prophsmtis, 178.

Prorasia
indcntalis, 277.

lepidalk, 272.

i
Prosimia

I rvfiprs, 553, 554.

j
I'roMjilieriuiii, .564, 571.

j
Pnisqualodon

1
aiisfmlis, 919. 920,

!

921,

I

Proteodidelphys

I

prcBcursdi; 557, 558,

I

567.

• Procernia, 207.

Proteroeca, 207.

, Protliylacinus

patagonicu^, 928.

ProtocoUetis, 226.

rons/ricfa, 226.

litorea, 226,

Proton oceras, 180.

fuacllunaUs, 181.

Protopterus, 2, 596.

annecieiis, 934.

Protrigonia, 219.

-i-aniali:i, 219, 220.

Protypotherium, 568.

Proviverra, 558.

Prymnacautha
longsdorffi, 515.

Prymnoiiiiodon, 601.

chalceus, fiOl, 604,

(i59.

Psalidoprocne

sp., 715.

antiKcrU, 715.

Psammodynastes
pulvendcHtita, 606, 681,

Psara
pnlHcaii<inli:t, 28(5.

tielcnia/is, 286.

Psephotus, 37.

Psettodes

cru'nci, 493.

Pseudebulea, 239.

Pseudoclavella

or«//.s, 475.

Pseudocyciius
appendimilatus, 475.

Pseudorca
crassidens, 919.

Pseudorhabdi uui
longiceps, 605. 674.

Psittacula, 44.

Psittaeus, 9, 10, 17, 18,

21, 23, 26, 31 32.

33, 34, 39, 44, 45.

erifhacus, 10, 13, 16,

19, 23, 32.

Pterocles

quadricincta, 933.

Pterodoii

dasytiroides, 928.

Pteromys
magnificus, 434.

volncclla, 434.

Ptiloptila, 201

.

Ptistes, 42.

Ptochoptera
Uolama, 510.

Ptychoceroniis, 195.

gntiididicri, 139.

laadagascariewii.-i, 1-18.

(iligaeanthus, 138.

Ptychozoon
hoiiialnccphaluiii, 603,

615. 635, 636, 684.

horiificldi, 603, 635.

PufEnus, 1021, 1026.

assimilh, 387, 400.

/•i/^?/, 383, 410.

Puntius
( Barbodes ) /riKpi/iis,

730.

Piitorius

hihcrii iri/s, 84.

Pygasia
hrunnea, 341.

i/eji/roi, 340.

VatYm, 340.

(lingua., 342.

luargbiata, 340.

iiiarguilcoUis, 340.

iiirlanocepkala, 341.
^jrtWA?, 340.

^ulphuripennis, 339.

Pygiuornis
pygmteuit, 515.

Pog'osceli.'s, 1033.

i Pyrali.s

^ a/hida/is, 243.

I

anguincdis, 269.

I

cuigustalis, 242.

unualis, 245.

rhermcsinalia, 267.
cincralis, 254.

roccina/iti, 267.

romitaliit, 235.

dlvertialis, 224.

dnialk, 186.

erucalis, 186.

fascialix, 269.

furvalis, 186.

fiiscalis, 211.

gelidalis, 279.
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Pyralis

gilvalis, 209.

glnhralis, 259.

glaiicincdi!<, 'Zll.

giittulalis, 270.

hvlesn-icealis, 236.

hyhridalis, 201

.

impUcalis, 186.

—, var. asiafkalis, 186.

infeifuncialis, 210.

julkdis, 254.

IriicophsaH-', 243.

limholis, 208.

lupulina, 211.

liuirgaritrdi?, 186.

liiasMis, 267.

>iehii!a/is, 243.

nevadalh, 236.

nivcalis, 249.

iihfiisrnta, 281.

ochreolk, 245, 246.
«//;•« fe, 209.

opacalis, 261.

orientalvi, 224.

ostriurrlis, 267.

pallidaH.% 257.

politalh, 186.

po/i/gcma/is, 224,

porpkyralis, 267.

puniccaUs, 267.

repondalu, 186.

riifiiiiitralis, 186.

rupicolali.% 236.

rusfica/i.t, 224.

.vutafis, 270.

selena/is, 208.

serieetdis, 23<i.

ftilaceali<, 259.

•tmaragdina. 179.

mrdidtilis, 265.

sqiio/idnlis, 249.

stygialis, 279.

tenehro^dis. 277.

terminalis, 242.

tetragonalis, 211.

friquf/alis, 186.

umhrnlis. 249.

undu/alix, 281.

vrrhn.'v^cdis, 242.

Pyraiista, 252.

acco/fdis, 255.

achaiisolis, 263.

ncontialvi. 269.

— , var. seiiicalis, 269.

acosmifdis, 272.

aerionnlh, 264.

acuMhi. 254.

acvtidentalia, 254.

adipaliiides, 258.

eeglealis, 257.

aermlis, 261

.

Pyniusta
agathalis, 266.

aUnceralif, 256.

adnfa.-vicdis, 269.

aHjigtdtalis, 258.

aUecialis, 256.

alpinalis, 262.

angtuitalis, 26(5.

arahica, 269.

asinalK, 260.

a.'isiiidUs, 270.

a»trifera, 270.

atropiirpumlin. 206.

atrosavgviiia/is, 269.

aurantifasiiii/is, 2(>9.

imrata, 267.

a urea, 258.

fiitsfrificalis, 262.

haiidnu-ivara, 2.53.

hmnhi/sofia, 254.

Iicnciififata, 261.

Wrf/, 271.

hisignala, 254.

hiicrncdis, 2.58.

hnrecifis, 26.5.

canofhiefnH% 261.

cardinalig, 264.

castra/is, 266.

ceadesalis:, 255.

cekdalis, 263.

rrgpifalis, 265.

chUiali.% 265.

rhioncalis, 267.

rhrysitis, 269.

(iUalig, 254.

lingidnia, 269.

riniferalis, 2.56.

ciirina/is, 253.

I'lfiiidii/salig. 2.59.

rocchica, 2(57.

(ocle-^fiK, 252, 2.54.

commixtaJis, 265.
lOiiimortaJis, 269.
coonimha, 261.
cnioraUs, 263.
lUprealis, 269.

cupri/iialis, 271.
curvali.s, 260.

i^i/noalis. 254.

damoaUs, 259.

dediictalig, 256.

devialis. 262.

diJTusafis, 261.

diniasalis, 254.
dorsipnmtali.% 270.
egcarxkdis, 259.

elealis, 258.

criopgalis, 260.
erosncalis, 266.

cxtinctalis, 263.
extricalis, 2.59.

Pyrausta
J'alcatalis, 267.

fascialis, 269.

fcrrifiisa/is, 263.

Jissalis, 257.

flavalis, 257.
—, var. tn'jiunetalh,

2.58.

Jlavkoloralis, 258.

flavidalis, 257.

flavidensfdis, 255.

flavofascialis, 266.

fodinalh, 262.

foviferalis, 256.

frattdAdcnialis, 254.

fuctdnUs, 269.

fuiiifdU, 254.

fumofcralis, 260.

funiacrdis, 259.

/«»•«&, 2.54, 261.
fuscimacidalni, 258.

futila/is, 260.

gcverosa, 26.5.

g/aucesccns, 260.

glomeralis, 270.

gracdis, 258.

griseifiisa, 259.

hclvalis, 252.

hyali/discalis, 263.

idessa, 266.

ddhmalis, 266.

/«rtr/fe, 260.

UhUnlis, 258.

impunctata, 254.

incoloralis, 257.

inconchmalis, 260.

indisian.% 259.

iiisigmta/is, 264.

intermedkdis, 265.

laitgdtmalis, 257.

Mwlavio, 266.

hdinigralh, 268.

kthaUs, 267.

leitnda, 253.

limhaia, 269.

limhapunctalis, 261

.

lipandis, 258.

Uthosialis, 263.

fuctualis, 255.

luUdentalis, 258.

nmcharalis, 263.

macidaia, 268.

maledictalis, 261.

maniialis, 26."'.

— , var. furvolix, 265.

marghialis, 269.

inellinalh, 255.

meiitn talis, 263.

minutalis, 272.

moderatalis, 257.

monofrefalis, 272.
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Pyrausta
mopsalis, 258.

murinaUs, 262.

mustelalis, 264.

Ill usteliwilk, 2.">0.

iieria/U, 271.

nicalis, 267.

iiirpoldalis, 20S.

iiiara/i!<. 260.

nigmta, 269.

iiigrescriift, 261.

mgriialis, 261.

nissrrralis, 254.

iiiveicilmlis, 269.

imhilalia, 259.

m/cfemeralis, 270.

oh/nsrafa, 269.

nhliquaia, 254.

ohumhratalis, 259.
occtdtilinea, 259.
ochraccalis, 253.

octomacidata, 270.

offumalis, 265.
oriolalis, 258.

01-phisalis, 267.

oxydalis, 257.

palwsfralis, 263.

paiipellcdis, 254.

pellicalis, 266.

feregrinalis, 269.

perelegans, 256.

perfidvalis, 262.

'perliwid<dis, 257.

perrwbmlis, 262.

pertextalis, 231

.

phaophanica, 268.

pharisalis, 261.

phce/nicealis, 264, 267.
phyllisalis, 258.

porphyralis, 267.
postruhalis, 262.

prapetalis, 258.

prochyfalis, 265.

procilhisalis, 257.

profusalis, 260.

piinctimarginalis, 'Ibl.

purpuralis, 267.

. purpuraria, 265.

purpurascens, 261

.

pygmcealis, 262.

pyrocttttsta, 264.

runalis, 267.

i-epandalis, 2b7.

rhealis, 267.

rliiphcusalis, 256.

rhododendralig, 262.

robusta, 259.

rosa, 266.

rubellalis, 254.

rubidalis, 259.

ruhricaliK, 26.5.

I Pyrausta
rubritinctalis, 263.

I

rubrivena, 2()6.

salentalis, 2.59.

falria, 26(1.

sambiicalis. 255.

sringuivalis, 266.

sanginneafiii, 259.

!<i>inirubralh, 262.

signatnUs, 2'i8. 26(5.

sikkima, 268.

sUheialis, 269.

simplex, 254.

singularis, 259.

straminea, 271.

sidifiavaJis, 256.

mtbiiiguinalis, 256.

KiibmarginaJis, 265.

siibmedialis, 258.

sitbnicalis, 266.

suholivalis, 261.

snbsequaUs, 260, 265.

j

sttffmalis, 255, 261.

I
siimptuosalis, 264.
terrealis, 255.

tcrtialis, 255.

tetraplagalh, 268.

thalesalis, 258.

! theseusalis, 257.

I
thestealis, 257.

thibctalis, 271.

Hnotalh, 261,264.
tithonialis, 266.
togalls, 266.

torridalis, 253.
lorvalis, 262.

fi-imaculalia, 258, 268.
frinalig, 258.

friplagalis, 261.

friumphaliit, 2,5.5.

trizonalh, 267.

fymfe, 266.

idiginosalis, 262.

unimacida . 270.

unijmnctata, 269.

ustalin, 260.

vacunalis, 256.

varialis, 255.

versicolor, 269.

I'iolacea, 271.

vitellinalis, 260.

volupialis, 266.

xantkothysana, 253.

Pyrgus
colotes, 974.

/ero:i7, 426.

machacoara, 418, 426,
427.

Pyrotherium, 562.

Pyrrhulopsis, 34, 36, 37,
38, 42.

Peoc. Zool. Soc—1899, No. LXXI.

Pyrrhulopsis
personata, 36, 43.

Pyrvhuva, 45.

Juenudutis, 29.

h'licoiis, .515.

Vitfcifri, ."lis.

Python
c« '•/;'.•, 6U4, 6.56.

inolurus, 604, 655.
refirvhifiis, 604, 654.

Raj,n

iff!-/.', 449, 498.

nasuta, 502.

Rana
afghfina, 169.

andcrsoni, 168, 958.

hiiulcngcn, 166.

ci/aiiophlycti)i, 887.

f/o;-/,?. 890.

erythrcea, 895, 958.

esculenta, 889, 897.

glandidosa, 897.

gracilis, 893.

graminea, 958, 962.
i guentheri, 168.

hasckeana, 894.

japonica, 167.

;

jerboa, 916, 958.

I

/{-jfA///, 166, 167, 885,
887.

lahialis, 896.

larutensis, 898.

laticeps, 888, 890.

latopcdmuta, 169,
hdonchii, 167, 172.

Icscheiiaultii, 887.
licbigii, 167.

limmocJiaris, 662, 677,
893.

luctuiisa, 896.

inacrodcictyki, 669, 670,
885, 895.

macrodon, 885, 888,916.
nigromttata, 885, 896.
plii-atella, 890.

wc/{-e««, 168, 172.

schmackeri, 168.

teinporaria, 894.

^;;^;7'«ff, 885, 891.892,
916.

whiicheadi, 958.

Rap(5ona
f>7V/{.-, 286.

Eemmius
mdpinvs, 87b.
vidtnosus, 876.

Rhacophoru.<i

davidi, 169.

dennysii, 169.

hecticus, 898.

71
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Rhacopliorus
leproKUK, 900.

kucomystax, 109, 896,

898; 916, 959.

maciilafuf, 898.

microfi/mpaiiviii,, 1(59.

nigropaliitahis, 899.

oxycqihalua, 969, 902.

•<chlr</elii, 169.

Rhamphastds
dU:oli>rus, 513.

Rhamphocsemis
mclanuriis, 51 r>.

EhaniphocCElus
^)/fi'.s'?7ms,615.

jacapa, 511.

Ehea, 12.

americana, 773.

macrorhyncha , TT6.
Rhectocraspeda, 201

.

Rhectosomia, 205.

«r^fH ^i;p» « cialis, 206

.

multifarialis, 206.

Rhectotbyi-is, 187.

Rhinoceros
hicornis, 771.

Rhinolophus
ro2/a:?', 573.

Rhinopithecus
roxellana, 572, 578.

RhitTinna
mordax, 522, 532.

Rhodaria
acvphifalis., 264.

auroralis, 266.

catenalis, 264.

cinnamomeaUs, 21'2.

concatenalis, 264.

flec/ialis, 264.

Jormosalis, 290.

hmnatalis, 266.

junctwalis, 264.

meevialis, 193.

nescalis, 265.

noraxalis, 264.

ocellusalis, 264.

•panopealis, 264.

prohalis, 264.

virginalis, 266.

Rhodia
y«5'o.r, 293, 294.

Rhombus
Zffm, 456.

maxinms, 447, 455,466.
vulgaris, 457.

Rhopalocatnpta
anchises, 975.

foresian, 427.

pisistrafus, 427.

Rhoptrurus
*«>*», 835.

Rbynchocyon
rcichardi, 562.

RhypticH.«

sdpfuiarcii.f, 496.

Richiardia. gen. nov.,

478.

huraldl, 479.

dm tids, 479, 507.

edwardsi, 478.

lichicB, 478.

pagclli, 478.

pagri, 478.

sci(en(B, 479.

sfeenstruiri, 478.

Rivula
vicarialis. 247.

Sacalius

hnrbarus, 535.

Saccobranchus
/ofe-///s, 940, 956.
si^igis, 964.

Salassina

formosa, 855.
Salbik

lenalis, 290.

Salmo
Awc^o, 497.

.safer, 940, 948, 955.
(/•!/!««, 940, 948.

Samanta
im-spicua, 419.

Saniea

coniiiientalis, 271.
tZ/wt.-, 189.

geographicalis, 271.
purpurescens, 247.
sidealis, 176.

vespcrfinalis, 176.

jivghalis, 194.

Sameodes, 174.

histigmalis, 175.

botgdalis, 175.

cambogialis, 177.
canceilalis, 174.

ciiri7mlis, 177.

distictttlis, 177.

enderyiliralis, 176.

fiavidissimalis, 177.

hilarodes, 176.

iolealis, 175.

miltochristalis, 175.
monostictalis, 176.
notodontalii, 175.

olesialis, 175.

peritalis, 175.

pictalis, 170.

polyihlipfalis, 177.
sanguimargiiialis, 175.
suffusalis, 176.

irithyralis, 175.

Samia
ceaiiothi, 293.

cecropici, 293.

Sarangesa
diriidnata, 426, 973.
pcrtma, 425.

synfstalmenus, 973.

Sargns
annularis, 504, 507.

Savolherodon, 105.

mclanothcro')! , 116.

,.-/«//, 12f>.

Saurus
laccrta, 470.

Savaglia

lamarcki, 814, 824.

Scaphiopus .

oi/ws, 792.

solitarius, 790-793.
Sr-eliodes, 275.

cordalis, 276.
laisalis, 276.

mucidalis, 276.

Schisturiis

uncinatiis, 506.

Scisena

ff?«?7a, 453, 472, 479.

486, 502.

diacanthus, 453.
umhra, 479.

Sciaenophilus

henedeni, 453.

tenuis, 453.

Sciorista, 262.

Sciurus
alpimis, 5.

castaneoventris, 577
678.

cepapi, 663.

chinensis, 678.
davidianus, bll

.

— consohrinus, 577.

flavipectns, 577.

griseopectiis, 678.

itaUcus, 5.

levcoiirus, 84.

lencurus, 3, 5, 0.

macclcllandii, var.

su'inhoei. 578.

tiiger, 5.

pernyi, 677.

pyrrhi merus, 677.

rodolphi, 578.
r«/ws, 6.

sfyani, 678.

swinhoei, 578.

varius, 6.

vulgaris, 3, 5, 577.
— argenieus, 6.— caloius, 6, 577.— r«/«s, 5.
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Sciurus

vulgaris typicus, 6.

— variits, 6.

Sclerocona, 227.

Scleropleura, 155.

hruneti, 152.

Scodra
aussrrcn, 838.

hraclnjimU, 838, 83'J.

calccafa, 838, 839, 840.

fmnigata, 839.

(/ri!<cipes, 838, 839.

Scolitantide.s

crawshayi, 418, 422,

427.
'

mcfkt/iiinei, 422.

^tclliifa, 422.

Scolojjendra

gigas, 294.

Scomber
csio,', 442.

scomber, 450, 454, 504,

506.

scomhnis, 940, 95.'i.

Sooparia
fascialis, 2(50.

ye;/(7'-f, 262.

stupidalis, 289, 290.

Scopeliis

Aoo;j.s 940.

Scopolia, 185.

hclciiaUs, 187.

Scoptelus

aterrimus, 935.

Scoptononia, 283.

Scopula
abluialis, 261.

arcticalis, 249.

arcuatalis, 290.

argillaccalis, 229.

argyrosccUs, 250.

hogofaMs, 248.

borealis, 255.

clnthralis, 209.

co7nptali% 290.

concisalis, 247.

conc<jloralis, 250.

crinisalig, 210.

da'iiwstesfilis, 263.

dilaceratalis, 212.

diotimealis, 210.

dipsasalis, 231.

dispuiicfali.s, 250.

don::elalis, 262.

effrenata, 290.

etialis, 245.

eucrena, 250.

exigua, 248.

exlmudis, 247.

ferriscriptalis, 212.

jiguraUs, 290.

i Scopula
I flagellalis, 209,
! flexifem, 290.

I

/fffZafe, 290.

j

fotalis, 277.

[

hastifcralis, 290.

I

kypatialis, 243.

i'llutalis, 250.

iiuiudeibs, 290.

indistiiicta, 249.

inscita, 290.

ityhc!<(t/.is, 248.

Juciiiidalis, 21 1

.

/i/iutsrilis, 290.

Martialis, 243.

iiiclaiiosticta, 249.

iiiundnUs, 187.

ncstusajh, 21(>.

;iea-a&, 290.

orasusalis, 254.

ordiiiatalis, 264.

pnronaUs, 227.

pascualis, 245.

pcrmixtalis, 248.

pivetri.lh, 249.

pidvcrosalis, 290.

serpentina, 290.

simpliceUa, 249.

subjectalis, 221.

swb/iiarginalis, 290.

testacca, 243.

thoonalls, 210.

turbidalis, 211.

ustalis, 211.

variabilis, 290.

vinctalis, 290.

Scorpeena
porcus, 490.

Scorpio

aiistralis, 835.

dictator, 836.

europceuii, 835.

hottentotta, 834.

maculatus, 835.

margaritattis, 836.

maiirus, 835.

occitanus, 834.

Scotopelia

p";2, 428.

ScyIlium
aj'rica.num, 407.

canicukc, 499.

catulu.% 466.

Scymnus
gracilis, 463.

microcephalus, 463, 496.

Sebastes
norvcgicus, 482. 488,

500.

Sebunta, 252.

guttulosa, 200.

Selenogyrus
aureus, 841.

emruleus, 840.

Selenops
ammlatus, 875.

brownii, 874.

bicchneri, 874.

sector, 874.

Senniiomima, 278.

Semnopithecus
gcrnuiini, 7S5.

roxcllecna, 572.

Sei-iatopora, 157, 159.

Sericoplaga, 239.

Serphophaga
nigricans, 512.

subcristata., 513.

Serranus
cabrilla, 478, 486.

qoliath, 472.

scr/6^, 471, 486.

sexfasciojta, 496.

Silda

truncutalis, 290.

Silurus

'7fe»/.s-, 443, 444, 501,

940, 956.

Siraajthistis, 282.

tricolor, 282, 283.

Simenia
simeiisis, 535.

SiDiociiromis, 99, 105.

diagramma, 105.

Si I notes

bicafcnatus, 671.

catenifer, 671.

cochin chine ns is, 671.

cnientatus, 605, 673.

ci/clurus, 605, 671.

denngsi, 671.

fasciolatus, 671.

ocfolincatws, 605, 672.

^zjr/)was('ws, 605, 671.

signatus, 605, 672.

teeniatus, 605, 672.

violaccus, 672.

Siptornis

rutlcilla, 514.

Sipunculus
cumancnsis, 57.

edulis, 57.

Siriocauta, 194.

similialis, 194.

Sirystes

sibilator, 513.

Sithon
an talus, 811.

Sittosomus
crithacus, 513.

Smerinthus
exccBca.tus, 293.
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Stuerinthus

myops, 223.

occllatns. 29.'!.

m<B, 293.

Soleuastraia, 7t5l.

Somatauia
pcllucidnlis, 286.

Soricuhis

hypsihiu^, iJ74.

iiiiiivr, 374.

Sparagniia, 21().

gigantalis. 217.

Sparassus

hatesi, drn, 878, 879,

885.

bcnifensis. 875, 877,

884, 885.

rufilntus, 878. 879, 884.

trifurcatus, 878, 885.

(Olios) alluaudl, 878.

Sparsus
dcrfiintalnii, 135.

galiliEHS, 114.

Spermophila
indanogasfer, 510.

Splwurifer

coriiutus, 479.

corviiice, 47'.).

%*V//, 479, .^07.

Spbaii'osoin.i

riirviiicB. 479.

Spheiiiscu;'

iiingrllonicns. 513, 514.

Sphinx
Carolina, 223.

Ugusiri, 293.

piiia.<lTi, 293.

SphyiM na
haraciida, 451*.

.;c//o. 443.

ini.lnari.<, 94(1.

Spliyrion

lamgntuw. 48'.'.

lunipi, 441, 489.

Spilodes, 207.

algirnlii'. 208.

graiiaJa/is, 209.

ni!<(ee<'alis, 2-59.

)iit(fesali-<, 257.

feaxe/fdis, 209.

Squalus
acanthi's, 499, 500.

Sqiiatina

aiigelii.s, 47<5.

Stantira. 239.

variegata, 249.

Staurois

hauiaHciixis, 958, 9(i2.

natalor, 959.

Steatocranus, 100, 141.

gihhicejis, 141. 143.

Stenella

imbricata, (il.

Stenia

ffrfcfofc, 239.

infidalis, '231-

pipkhalis, 174.

vipcralis, 239.

Stenochora, 187.

Stenophj-es. 191.

Steiiopsis

randicanx, 511.

platura, 510.

Stenoptjcha, 283.

calodactyla, 283.

crschoffiana, 283.

/jwc^/^-i:, 283.

pterophoraHs, 283.

-cUeri, 283.

Stephanophorus
ccpriileuis, 512.

Sterna
maxiinu, 510.

Stichivus

puiicfatux, .505.

Stichopathes

gracilis, 815, 816, 817.

823.

setacca, 816, 823.

Sti-abax

/uonsfrostix, 490.

Streptaxis

hrddomii. 765, 767,

770,

liurmankiis, 765.

caiiarictts, 766, 767.

cingcdensis, 768.

coiapresfu^, l&i.

ruiiciiuiltx, 767.

dciifmdaius, 581.

footei, 767.

johuMoni, 581, 592.

/!vVA-/, 682, 592.

/<rt/.s 7<;5, 770.

(ayardianuf, 768.

parrot teti, 767.

personatiis, 767.

proHUs, 766, 767.

puxilliix, 581.

ravanw, 768, 770.

scalptii^i, 766, 767,
770.

.•iinuosiix, 765.

t>uhaeutiis, 766, 767,

770.

toat»o/ii, 765, 767.

Stieptostele

coffu/ata, 580.

Stringops, 9, 12, 14, 18,

19, 20, 39, 40, 41,

42,43.
hahruptilus, 18, 19.

Strix

flamniea, 510.

Stromateiis

citicrciis, 443.

/(iye>', 442.

;)r«7^ 446, 470, 4'J7.

Stromatopelma
alirapillatum, 838.

Slruihio, 11, 12, 40,

773,

cmne/tts, 596
Stugeta

howkeri, 418, 423.

Stvlopborus
kypoccpkalns, 498.

Stylopora, 157.

Subei-ia

sp., 61, 63.

Siibevogorgia

verrifuhta, 46. 53.

Subrita
abroxtoldla, 291.

hasigcrcUa, 291.

hilhieutclla, 291.

circidfUn. 291.

curvifcrilla, 291.

latifnsticlla, 291.

metaxpilella, 291.

parvella, 291.

Subulina
chirad^dueiixix, 588.

pinguU, 589.

fuhcrcnata. 588.

Succinea

sp.. 589.

Sola, 780, 781, 782, 784.

Sycalis

flaveolfi, 515.

Syllytbria. 252.

conradtt, 274.

i/ietcdlira, 263.

Symitha
»oZo/c«(7, 291.

Sympbyllia, 159, 738.

xiiiuoi^a, 738, 764.

Synchloe
glaucoiioitie, 418, 425.

iranica, 812.

Synchrouiia, 252.

cocci)ieali.<, 264.

Syndicastis

hetcromima, 28().

Synestius

ca/igi lilts, 44(i.

Syngnathus
ffc«^-, 940, 956.

Synodontis, 718.

Tachybaiite:?, 1022.

Tiichydroiuus
«p/>/e»<rjoM«fe,161 ,1 62.
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Tachydromus
sexlineatics, 161, 644.

fachi/droi)ioides, 161

.

Tacbyphonus
coronafus, 513, 516.

crigtafiif:, 516.

nielaleiicus, 511, 516.

Tsenioptera

doininicana, 514.

Talaus
ohlifiis, 526, 532.

Talpa, 559.

curopcea, 431.

kiiiyirostris, bib.

Tamandua, 154, U'Jl

1017.

tdradariyla, 315, 991.

Tamusida
vit talis, 291.

Tanagra
oniaia, 513.

palmarum, 513, 515,

516.

Tanaophysa, 191.

Tanygaathus, 34, 35, 36,

45.

iiiegfilorhijnchuit, 34,

35.

Tauypleurus
alcirurnls, 49(i.

Tapiuophis, gen. nov..

UU.
lafom-hii, 164, 172.

Tarsi us

spcc/rUi/i, 988.

Tarucus
2)Ji)uv..<, 42L 967.

tJieuphrastu.-i, 81].

Tatusia, 991-1017.

sp., 991.

^f?>«, 315, 316, 991.

Tegostoma, 277.

haphialis, 211.

hipartalis, '216.

comparaUs, 277.

dinkhcalh, 278.

disporalis, 277.

flavida, 278. v'

flfirilrgaria, 278.

lepida, 278.

incescklcri, 211.

iiWdocerialis, 278.

pcafodontalls, 278.

pudicalis, 278.

sichdi/alis, 277.

Telea
polyplic'i'iitis, 293.

proiiieihca, 293.

Teliuatochromis, 99, 101.

feiiiporalis, 101, 143.

vittatiis, 101.

Teracolus

antevippc, 970.
— , var. s«6i;e«os(ts,424,

970.

aiirigineus, 424.

';a/«i!.s, 424, 969.
—,var. dynamcnc, 811.

faUidia, 970.

catachrysops, 424,971.
reUiuew, 418, 424.

(/«(>«, 812.

c';-/s, 969.

aipompc, var. dcdecora,

812.

evarnv, 812.

yavisa, 970.

incretus, 424, 970.

liayore, 812.

mutans, 971.

nouna, 812.

opalescens, 970.

phisadia, 811.

pruto'iiiedia, 971.

.tanthus, var. co/iiptus,

970.
— , yar. metagone, 970.

Terastia, 181.

cyiahulis, 182.

luargaritis, 182.

iiietieulosalis, 182.

procclalis, 182.

^drjectalis, 182.

Terastiodes, 215.

Tepen lira

macidata, ,51.5.

Terias
scnegalciisis, var. 6/-

sliiuda, 424, 969,

978.

Teriomima
pallida, 965.

Testudo
eloiigata, 600, 602, 616.

617.

c/)»ys, 602, 616.

nwrginata, 908.

radiata, 908.

Tetraguatha
clavigera, 861.

Tetragonophthalma
p/t^fo, 862.

Tetridia, 195.

caletoralis, 195, 196.

Tetrodon
calamaria, 453.

oblongus, 442, 446.

palenihangensis, 940,
956.

Thais
cerisyi, 293.

polyxena, 293.

Thalassema
haronii, 55.

cxilii, 55.

joriitasuhim, bb.

pcllucidiim, 55.

Thalassidroma
nereis, 410.

Thalassius

a unit us. 866, 869, 884.
Aai"?*//, 867, 869.

formusus, 865, 869,

884.

guineeusis, 864, 865.

869, 884.

inornatus, 865, 866,
869.

itisignis, 868, 869, 884.

leoneiisis, 867, 869,

884.

leucostictus, 866, 869.

pictus, 869.

rf^wfe, 866. 868, 869,

884.

spenceri, 867.

spinosissimus, 867, 8H9.

uniculor, 865.

Thalassoclielvs

^
c-a/-efta, 601, 602, 618.

Thalurania
eripkile, 511.

Thamnophilu.s
amhigiiHs. bib.

doliatics, 515.

Icachi, 513.

mcwulatus, 513.

paUiatus, bib.

rufieapillv^, 513.

scverus, 513.

forquafus, 51.5.

Thapsia
decepta, 584, .592.

deprcssior, 583.

haMiiinytoni. 583.

insiiiiulaiis, 583, 592.

ma-mJcaeiisis, 583, 584,

.592.

>»/.v!!a, 582. 592.

nyikaua, 583, 584, .592.

simidata, 583, 592.

Thelcteria, 275.

Ciis/cBinaculaUs, 279.

dickocrosialis, 276.
octonalis, 276.

papula, 275, 276.

Thelpbusa, 700, 701, 702,

703.

Therodamu3
serrani, 482.

Thliptoeeras, 178.

cascalc, 178, 179.

cmnostolalis, 179.
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Thliptoceras

disfic/alis, 179.

octoguftale, 179.

polygraniiHudea, 180.

Htygiak, 179.

iHiriahilh, 179.

Thlypopsis
nordida. 515.

Tholfiia, 22:j.

illihcruli.s -I-ir,.

Thoaiisus

foka, 880.

rttgosKs, 880.

tripuiictatua, 881.

Thous
niithus, 535.

iiicsoiiiclas, 539.

Hcncgalcnds, 535.

varicgatws, 638.

Threnodes
iiia'sch/cyi, 230.

Tlii-ipojihaga

I'c/a/cri, 51.3.

Tlirymnes
/(/(rAv^.S 348. 349.

Tluyophilus
/oiii/iiir, 515.

Thyliicinus, .5,58.

tgaiiocc/i/i(/lns, 928.

Tliyiiiallus

rii/grii'is, 407.

Thvnmis
(dahingu. 449.

inacrofi/cni.i, 475.

thynnus. ,5(.)2.

Tliysanote

aijprndiculafu, 497.

fiiuhriafa, 490.

impudii'a , 497.

hhivcnffiif, 496.
pOiiMi-aiifha. 490.

Tijuca
iiiqra, 513.

Tilapin, 99, 105.

ariifircps, 109, 134.

<#;//.s-, 108, 127.

re^o-ffto, 109. 1.37,

143.

hetsilratnt, 110, 139.

biicf/ihifcr/, 1(J8, 128.

Imrtoni, 108, 127.

rahrrc, 107, 121.

'ifi-idcmnaeidafa, 107,

123.

adliptmi, 109, 132.

desfoiifdiufti't, 105, 109,

135, 143.

duriuriU, 107, 116.

fascia/a, 109, 133.

flavii-jofcphi, 109,

136.

Tilapia

galilma, 105, 106, 114,

143.

grandidin-i, 110, 139.

giiiiicensis, 108, 124.

hcuddnti, 107, 118.

Aom, 107, 122.

Ai(//(/&, 108, 124.

AwwYfr/, 106, 110.

./a^te, 108, 123.

johistoni, 109, 130.

/.vV-(7, 108, 128, 129.

fo/*/a/a, 109, 136.

Wff, 105, 108, 125,

143.

lateralis, 118.

Icpidiira , 107, 116.

lef'hrhiti^, 109, 129.

livings/o/iii, 109. 184,

143.

mrwroccnfra, 107, 117.

mncrocephala, 106, 1 15.

116.

luadanascaricn sis. 1 1 0,

138, 139.

inagdalcnte, 107, 120.

»/w»-/«, 107, 122. 143.

iiwlanopleura, 107, 123.

nicnzalen&is, 107, 119.

niicroccphcda, 106, 114.

iiionteiri, 109, 1.33.

mnssainbica, 106, 111.

natalcitsis, 106, 113.

nigra, 106, 110.

nigripinnis, 106, 115.

/H7o?'/e«, 105, 106, 112,

143.

nuchisquaiiiulaia, 109,

131.

vhliquidens, 131.

oligacanthus, 105, 110,
'138, 143.

ow//s, 107, 119.

pecioralis, 109, 130.

philander, 109, 136.

pleuromelas, 107, 118.

polyceiitra, 108, 128.

irf«5r», 108, 126.

roi'dnlli, 108, 126.

iv/iym/ff, 109, 131, 143.
saiivagii, 131.

Shiran a, 106, 111.

simonis, 108, 125.

sparrmani, 107, 118.

squaniipinnis, 107, 117.
suhocularis, 130.

langanicce, 106, 113.

fclrastigrna. 130.

thdloni, ]07, 121.

/risfraini, 120.

I'orfw:, 108, 125.

Tilapia

williamsi, 109, 132.

--cAm, 109, 137, 143.

.-?«», 107, 119.

Tinea
vesfianelln, 265.

Tineodes, 284.

adactylalis, 285.

Tipa.sa

nehulosella, 291.

i Tiratbaba
miindella, 291.

Titanio, 235.

daphalis, 236.

Kchinisa, 235.

ephippialis, 235.

eponyma, 2.30.

magnificulis, 235.
normalis, 235.

originedis, 235.

phrygialis, 236.

pollinalis, 236.

proximalis, 236.

pyrencealis, 235.

sartalis, 235.

schrankiana, 236.

vennstalis, 235.

-achlo 236.

Titanodanion
hassa/nensis, 837-
johnsfoni, 837.

/(V^afo, 838.

Tityus
chinchoxcHsis, 834.

Toiana
venosella, 291.

Tomissa
/«i-i'(&ZA/, 291.

Tomistoma
schlegelii, 602, (;22.

Torania
occidenfalis, 874, 875.
variafa, 874, 875, 885.

Torone
hyhlcpoides, 291

.

Torpedo
iiMrmorcda, 502.

Tortrix

mlplttirana, 262.
zonana. 205.

Tracbeliastes

mrtculatus, 501.

poli/colophus, 500.

siellifer, 501.

Trachinus
c^rnrco, 940.

Tragelapbus
^ra/ws, 824, 827, 828.

roualcyni, 771.

scriptus, 596, 828, 936.

spekii, 824.
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Trebius
caudatus, 461.

spiiiifrons, 461.

fenuifurcatus, 462.

Tribimta
higntfaUs, 291.

lycahralis, 291.

Trichechus
americanus, 796.

aenegalensis, 796.

Triehiurus

haumeki, 45o.

TricliochiEta

heaperidnm, 803, S(.l7,

808.

Trichoglossus, 21, 4-"!.

ornatim, 20.

Triehthacerus
iiwlesiiis, 491.

perisiedii, 491.

Triclaria

cyanogasfro , 513.

Trigla
capenfis, 489.

eucitU'Us,9iO, 951, 956.

gurnardvs, 448, 940.

951.

Mnmdo, 489.

Trigonocephaliis

Sumatramls, 696.

Trimeresurus
convichis, 694.

Tringoides
iiuwularms, 511.

Trionyx
cartilagineus, 602, 620.

ymigcticus, 620.

qiiniheri. 619.

humw, 602, 620.

(ivnafus, 620.

^/w7/)-«, 602, 620.

tiulyplanus, 602, 619,

697.

Trirhinopholis

styani. 164, 172.

Tritsea, 207.

Trochozonites
sharpei, 585, 592.

Troglocaris, 708, 709.

Troglodytes
aubryi, 296.

hcrgeiisis, 5.

gorilla, 312.

kirfensis, 84.

/toofoo-A;awi/w,296, 298.

savagii, 313.

Trogon
auranfms, 515, 516.

suriwura, 513, 516.

Tropheus, 99, 105.

moorii, 105, 143.

Tropidonotus
annularis, 163.

cerasogasfer, 6.")9.

cJ/ri/.v/rqifs. 601), 663,
957.

'

i-raspedogasfer, 163,

172.

jiiibceus, 663.

khasienisis, 163.

kuromelas, 664.

mnculatus, 605, 663.

percaririatus, 163, 172.

plsmlor. l'<3, 605, 660.

si/iisfo^ws, 664.

s/i,laiiis, 605, 662.

su!i7iuniaH(s, 600, 605,

662.

tigrinus, 164, 605. 660.

trianquUgerws, 604,

(i59.

vitfaius, 605, (562.

Tropidophorus
cochi')ichh/ensis, 6.52.

microlepis, 652.

Trygon
pastinaca, 476, 502.

Tubipora, 159.

Tucca
impress, 469.

Tnracus
sclialowi, 828.

Turania, 277.

Turbinaria, 157.

Turtur
capicola, 828.

Typhlina
lineata, 652.

nlhiccpf, 601, (104, 6.'i4,

697.

hnlhriurhyiicliiis, 604,

653.

hramimis, 604, 653.

/o«>er/, 601, 604, 654,

697.

lineatus, 604, 652.

Typblops
/il//roallriis, 604, ()15,

653.

.ichneideri. 601, 604,

653.

siamensis, 601 , 604, 653.

Udea, 239.

Umbrina
cirrhosa, 479, 506.

Uranoscopus
scaber, 493.

Uria
a«e, 1040.

Urocbroma
wiecZi, 515,

Urolophus
oerstedii, 506.

Uroraastix

agypHus, 908.

LTroplectes

andrecB, 835.

orTidenlaUn, 834, 835.

Vanbeiiedenia

krocyeri, 497.

Vanessula
hm7w, 977.

Varanus
flamsceng, 603, 643.

nehulosus, 603, 643.

rudicollis, 603, 643.

salvaior, 603, 643.

Venus
casina, 85.

fasciata, 85.

Veronicella

sp., .579.

Verrucella

flabellaia, 52.

grani/era, 46, 52, 53.

Vespertilio

discolor superans, 573.
Villogorgia

flahellata, 49.

iiifricata, 48, 49.

iiumritiemis, 49.

nigrcscens, 49.

/•«6ra, 46, 48, 54.

Vinzela

ituqifalis, 291.

Vipera
russcllii, 607, 608,

694.

Viracliola

aniahis, 423, 811, 969.

derona, 969.

Viverra
aurita, 549.

Vulpes
adusta, 541.

algeriensis, 544.

aflantica, 544.

cawma, ,548.

dorsalis, 546, .547.

edwardsi, 547.

mesomclas, 539.

minimus saarensis, 549.

niloticus, 544.

palUdus, 544.

vnriegaia, 538.

zaarensis, 549.

Xenartbra, 1017.

orpliana, 377,
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Xenelaphus
hcxaffonotitu, 605, 607.

Xenocbrophis
cei-asogasfer, 604, 650.

Xenodernms
jnvaninis, 604, 65JV

Xenodoii
pv rpurnsrena, 671.

Xonopeltis

iDiienhr, 604, 657.

Xipbias
glfidiii.<, 47iS.

Xiphocai-is, 708, 709.

Ypthima
asferopc. 810.

Zainenis
fiyxciolafns, 605, 667.

Zamenis
A-on-os, 605, 666.

mitcostis, 605, 666, 684.

S2)ii>a!i.<f, 605, 670.

Zaoeys
ravinaln^, (105, 6(i6.

./«.so«.s 600. 605. OOC).

Zebronia
///rr/As, 291.

crpl/iru/fis, 201

.

crawalis, 215.

dincerp/alis, 201

.

/ciierrtf/•, 201.

Zevitis

harpa.r, 42.">.

Zeus
/«?;«)•, 448. 482, 405,

040, 956.

Zia
/fu-/ali.% 291.

Zingis

episcopalis, 584.'

Johns/0111, 584, 592.

radinJatn, 584.

»•%/«/, 584. 592.

Zitna
((Ihicinrfalin, 291

.

Ziza
oi^tentalis, 291.

Zizera

/?«//(•«, 421, 811, 967.

knysna, 967.

Zoarces
vivqmriis, 940.

Zuucacetha
biparflta, 291.

Zygrena
//w/fa«s, 442, 450,

467.

Zygolestes, 559.

MU..

THE END.

rrinled by T.^YLoft and Francis, Bed Lion Court. Fleet Street.



THE ZOOLOGICAL SOCIET/ OF LONDON.

This Society was instituted in 1826, under the auspices of Sir

Httmphey Davy, Bart., Sir Stamford Raffles, and other eminent

Savants, for the advancement of Zoology and Animal Physiology,

and for the introduction of new and curious subjects of the Animal

Kingdom, and was incorporated by Royal Charter in 1829.

i9atronegg.

HER MAJESTY THE QUEEN.

HIS ROYAL HIGHNESS THE PRINCE OF WALES, K.G.

cou
THE DUKE OF

Dr. John Andbeson, F.R.S.,

J^ice-President.

WiiLiAM T. Blanford, Esa.,

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

George A. Bottlengee, Esq.,

F.R.S.

Edward North Buxton, Esq.

William E. de Winton, Esq.

Herbert Drxtce, Esq., F.L.S.

Charles Deitmmonj), Esq.,

Treasurer.

Gen. The Hon. Sir Percy

Feilding, K.C.B.

De. Charles H. Gatty, LL.D.

F. DuCane Godman, Esq.,

D.C.L., F.R.S,, Vice-President.

NCIL.

BEDFORD, President.

Dr. Albert Gunther, F.R.S.

Vice-President.

Professor Geoege B. Howes,

LL.D., F.R.S.

Sir Hugh Low, G.C.M.G.

Richard Lydekker, Esq., F.R.S.

Sir Thomas Paine.

The Hon. Lionel Walter

Rothschild, M.P.

HowAED Saundees, Esq., F.L.S.,

Vice-President.

Philip Lutley Sclatee, Esq.,

M.A., Ph.D., F.R.S., S'ecrctary.

Charles S. Tomes, Esq., F.R.S.

Dr. Henry Woodward, F.R.S.,

Vice-President.



The Society consists of Fellows, and Houorar}', Foreign, and

Corresponding Members, elected according to the Bye-Laws.

The Gardens in the Regent's Park are open from Nine o'clock a.m.

till Sunset.

The Offices (3 Hanover Square, W.), where all communications

should be addressed, are open from Ten till Five, except on Satur-

days, when they close at Two o'clock p.m.

The Library (3 Hanover Square), under the superintendence of

Mr. F. H. "Wateehouse, Librarian, is open from 10 a.m. to 5 p.m.,

on Saturdays to 2 p.m. It is closed in the month of September.

The Meetings of the Society for General Business are held at the

Office on the Thursday following the third Wednesday in every

month of the year, except in September and October, at Four p.m.

The Meetings for Scientific Business are held at the Office twice

a month on Tuesdays, except in July, August, September, and

October, at half-past Eight o'clock p.m.

The Anniversary Meeting is held on the 29th April, at Four p.m.

TERMS FOR THE ADMISSION OF FELLOWS.

Fellows pay an Admission Fee of £X>, and an annual Contri-

bution of ^3, due on the 1st of January, and payable in advance,

or a Composition of £30 in lieu thereof; the whole payment,

including the Admission Fee, being .£35.

No person can become a Fellow until his Admission Fee and

First Annual Subscription have been paid, or the annual payments

have been compounded for.

Fellows elected after the 30th of September are not liable for

the Subscriptions for the year in which they are elected.

PRIVILEGES OF FELLOWS.

Fellows have Personal Admission to the Gardens with Two

Companions daily, upon signing their names in the book at the

entrance gate.

Fellows receive a Book of Saturday and a Book of Sunday Orders

every year. hese Orders admit two persons to the Gardens on each

Saturday and two on each Sunday in the year. But the Saturday
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Orders are not available if the Feuow shall have used his privilege

of personally introducing two companions on the same day.

Eellows also receive every year Twenty Free Tickets (Green),

each valid for the admission of one adult any day of the week,

including Sunday. Children's Tickets (Buff) can be had in lieu of

Green Tickets in the proportion of two Children's Tickets to one

Adult's. These Tickets, if not made use of in the year of issue, are

available for following years.

Fellows, if they wish it, can exchange the Book of Saturday

Orders for Twenty Green Tickets available for any day. The Book

of Sunday Orders can also be exchanged for a similar packet of

Twenty Tickets. These books must, however, be returned entire,

and the exchange can only be made daring the year of their issue.

The annual supply of Tickets wiU be sent to each Fellow on the

Ist of January in every year, on his filling up a form of Standing

Order stating in what way they should be made up, and to what

address they should be sent. Forms tor this purpose are supplied

on application.

The Wife of a Fellow can exercise all these privileges in his

absence.

Fellows have the privilege of receiving the Society's Publications

on payment of the additional Subscription of One Guinea every

year. This Subscription is due upon the 1st of January and must

be paid before the day of the Anniversary Meeting, after which

the privilege lapses. Fellows are likewise entitled to purchase the

Transactions and other Publications of the Society at 2o per cent,

less than the price charged to the public. A further reduction of

25 per cent, is also made upon all purchases of Publications issued

prior to 1871, if above the value of Five pounds.

Fellows also have the privilege of subscribing to the Annual

Volume of the Zoological Record for a sum of £1, payable on the

1st July in each year, but this privilege is forfeited unless the

subscription be paid hefore the 1st of December foUowiug.

They may also obtain a Transferable Ivort Ticket admitting

Two Persons, available throughout the whole period of Fellowship,



on payment of Ten Pounds in one sum. A second similar ticket

may be obtained on payment of a further sum of Twenty Pounds.

Anj' Fellow who intends to be absent from the United Kingdom

during the space of one year or more may, upon giving to the

Secretary notice in writing, have his name placed upon the

" dormant list," and will be thereupon exempt from the payment of

his annual contribution during such absence.

Any Fellow, having paid all fees due to the Society, is at liberty to

withdraw his name upon giving notice in ivriting to the Secretary.

Persons who wish to become Fellows of the Society are requested

to communicate with the undersigned.

PHILIP LUTLEY SCLATER, M.A., Ph.D., F.R.S.,

Secretm-y.
3 Hanover Square, London, W.,

April, 1900.

MEETINGS
OF THE

ZOOLOGICAL SOCIETY OF LONDON
FOB

SCIENTIFIC BUSINESS.
(AT 3 HANOVEE SQUAHE, "W.)

Session 1899-1900.

1899.

Tuesday, November 14 and 28 | Tuesday, December 19

Tuesday, January 23

,, February 6 and 20
„ March . . G „ 20

1900.

Tuesday, April . . 3
„ May 8 and 22
„ June 19

The Chair will he taken at half-past Eight o'clock in the Evening

precisely.



LIST OF THE PUBLICATIONS
OF THE

ZOOLOGICAL SOCIETY OF LONDON.

The scientific publications of the Zoological Society of London
are of two kinds—" Proceedings/' published in an octavo
forra_, and " Transactions," in quarto.

According to the present arrangements, the " Proceedings"
contain not only notices of all business transacted at the scien-

tific meetings^ but also all the papers read at such meetings
and recommended to be published in the "Proceedings" by
the Committee of Publication. A large number of coloured
plates and engravings are attached to each annual volume of

the " Proceedings," to illustrate the new or otherwise remark-
able species of animals described in them. Amongst such
illustrations, figures of the new or rare species acquired in a

living state for the Society's Gardens are often given.

The " Proceedings " for each year are issued in four parts,

on the first of the months of June, August, October, and
April, the part published in April completing the volume for

the preceding year.

The " Transactions " contain such of the more important
communications made to the scientific meetings of the Society

as, on account of the nature of the plates required to illustrate

them, are better adapted for publication in the quarto form.

They are issued at irregular intervals.

Fellows and Corresponding Members, upon payment of

a Subscription of One Guinea before the day of the Anni-
versary Meeting in each year, are entitled to receive all the

Society's Publications for the year. They are likewise

entitled to purchase the Publications of the Society at 25 per

cent, less than the price charged for them to the Public. A
further reduction of 25 per cent, is made upon purchases of

Publications issued prior to 1871, if they exceed the value of

five pounds.

Fellows also have the privilege of subscribing to the
Annual Volume of the Zoological Record for a sum of £1
(which includes delivery in the United Kingdom only),

payable on the 1st July in each year; but this privilege

is forfeited unless the subscription be paid before the 1st of

December following.

The following is a complete list of the publications of

the Society already issued. They may be obtained at

the Society's Office (3 Hanover Square, W.), at Messrs.

Longmans', the Society's publishers (Paternoster Row, E.G.),

or through any bookseller.

[April, 1900.]
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TRANSACTIONS OF THE ZOOLOGICAL SOCIETY OF LONDON.
4to. 14 vols, and Index.

Vol. I., containing 59 Plates

71
63
77
67
92
73

n,
III,

IV.,

v.,

..
VI.,

„ VII.,

„ VIIL,
„ IX.,

X.,

»

82
99
95

)'

)>

>)

Index, Vols. I.-X
Vol. XI., containing 97 Plates

„ XII., „
„ xm.,
„ XIV.,

„ XV.,Pt.l „

» xy., „ - „

„ X\ ., „ >j ,,

XV 4

65
62
47
8
5
4
4

. (18:33-35) ,

. (1835-41) .

. (1842-49) .

. (1851-62) ,

. (1862-66) .

. (1866-69) .

. (1869-72) .

. (1872-74) ,

. (1875-77) ,

. (1877-79) .

. (1883-79) .

. (188(>-8-5) .

. (1886-90) .

. (1891-95) .

. (1896-98) .

. (Dec. 1898).

. (Aug. 1899).

, (^Oct. 1899).

. (Dee. 1899).

Price to
Fellows.

£3 13 6
4
3

6
5

11

10

3

3

3
6
3
6

9 8
12 1

10
7

9 12

5 8
6 8
5 5

15 9
9
9

9

3

Price to the
Public.

£4 18 Ot'

6
11

2

o

4
8
6 19

15
13 12
12 11

16
13

10
12 16
7 4
8 11

12
12
12

6t
Ot
6

PROCEEDINGS OF THE COMMITTEE OF SCIENCE AND
CORRESPONDENCE OF THE ZOOLOGICAL SOCIETY OF
LONDON. 8vo. 2 vols. (Letterpress only), f^w*^

Part I,

„ II.

1830-31.

1832.

1 vol. 8vo 4s. Gd.

4s. 6d.

Price to the
PubUc.

. 6s.t

PROCEEDINGS OF THE ZOOLOGICAL SOCIETY OF LONDON.
8vo. 15 vols. (Letterpress only) and Index. (First Series.)

Part I.

II.

III.

IV.
V.

VI.

1833
1834.

1835.

1836.

1837.

1838.

VII. 1839.

Vin. 1840.

Price to
Fellows.

1 vol. 8vo. is. 6d.

„ is. Qd.

,, is. Hd.

„ 4«. 6d.

„ is. 6d.

I,
4.?. Qd.

„ is. Qd.

4$. Qd.

Price to the
Public.

6s.t

Qs.

Qs.

Qs.

6*-.

Qs.

6«.t

6s.t

Price to Price to the
Fellows. Public.

Part IX. 1841. 1 vol. 8vo. 4s. Qd. . . Qs.f
X. 1842.

„ XL 1843.

„ XII. 1844.

„ xm. 1845.

„ XIV. 1846.

„ XV. 1847.

Index 1830-1847.

is. Qd.

is. Qd.

is. Qd.

is. Qd.

is. Qd.

is. Qd.

is. Qd.

Gs.f

Qs.

Qs.

Qs.f

Qs.f

6s.

8vo. 13 vols, and Index. (Second
Letterpress only.
Price to Price to the

Part XVI. 1848.

„ XVII. 1849.

„ XVIII. 1850.

., XIX. 18ol.

„ XX. 1852.

„ XXI. 1853.

„ XXII. 1854.

„ XXIII. 1855.

„ XXIV. 1856.

„ XXV. 1857.

„ XXVI. 1858.

„ XXVII. 1859.

„ XXVni. 1860.

Index 1848-1860.

ITOI.
Fellows.

8vo. is. Qd.

is. Qd.

is. Qd.

is. Qd.

is. Qd.

is.Qd.
4s. Qd.

is. Qd.

is.Qd.

is.Qd.
is. Qd.

is. Qd.

is.6d.

is.Qd.

Public.

Qs.

Qs.

Qs.

Qs.

Qs.

Qs.

Qs

6».

6*-.

6s.

6s.

6s.

6s.

6».

Series.)

With Plates
Price to
Fellows.

£10 8
10 8
18 6

15 9
15 9
18
19 6

18 6
10 8
10 8
1 11 6
1 11 6
1 11 6

coloured.
Price to the

PnbUe.
£1 7

1 7

Of
Of
ot

6t
6t

1 18 Of
1 1

1 1

1 4
1 6 Of
1 18 Of
1 7

7
2

2
2

6t
6t
Of
Ot
Ot

t Out of print.



PROCEEDINGS OF THE SCIENTIFIC MEETINGS OF THE
ZOOLOGICAL SOCIETY OF LONDON. 8vo. 30 vols, and 3 Indices.



LISTS OF THE ANIMA.LS IN THE SOCIETY'S GARDENS.
List of Vertebrated Animals Living in the Gardens of the Zoological

Society of London. (First Edition.) 8vo. 1862. Price Is. 6rf.*

List of Vertebrated Animals Living in the Gardens of the Zoological

Society of London. (Second Edition.) Svo. 1863. Price Is. 6f?.

List of Vertebrated Animals Living in the Gardens of the Zoological

Society of London. (Third Edition.) 8vo. 1865. Price Is. 6d.

List of Vertebrated Animals Living in the Gardens of the Zoological

Society of London. (Fourth Edition.) Svo. 1866. Price Is. 6cZ.

Revised List of the Vertebrated Animals now or lately Living in the

Gardens of the Zoological Society of London. (Fifth Edition.)

8vo. 1872. Price 2s*
Revised List of the Vertebrated Animals now or lately Living in the

Gardens of the Zoological Society of London.—Supplement,
containing Additions received in 1872, 1873, and 1874. Svo.

1875. Price Is.

List of the Vertebrated Animals now or lately Living in the Gardens
of the Zoological Society of London. (Sixth Edition.) Cloth.

Svo. 1877. Price 3s. 6d.

List of the Vertebrated Animals now or lately Living in the Gardens
of the Zoological Society of London. (Seventh Edition.) Cloth.

Svo. 1879. Price 3s. del.

List of the Vertebrated Animals now or lately Living in the Gardens
of the Zoological Society of London.—First Supplement, con-
taining Additions received in 1879. Svo. 1880. Price Is. 6d.

List of the Vertebrated Animals now or lately Living in the Gardens
of the Zoological Society of London. (Eighth Edition.) Cloth.

Svo. 1883.
_

Price 3s. 6d.

List of the Vertebrated Animals now or lately Living in the Gardens
of the Zoological Society of London, (Ninth Edition.) Svo.

1896. * Out of print. Fiice 4s. 6d.

THE ZOOLOGICAL RECORD.
The Zoological Record for the years 1864-1893. Thirty volumes.

Svo. Price ^9 10s., Net.
The Zoological Record, Volume the Thirty-first. Being Records of

Zoological Literature relating chiefly to the year 1 894. Edited
(for the Zoological Society of London) by David Shaep, Esq.
M.A., F.R.S., F.Z.S. London, 1895. Svo. Price 30s.

The Zoological Record, Volume the Thirty-second. Being Records of

Zoological Literature relating chiefly to the year 1895. Edited
(for the Zoological Society of London) by David Shaep, Esq.,

M.A., F.R.S., F.Z.S. London, 1896. Svo. Price 30s.

The Zoological Record, Volume the Thirty-third. Being Records of
Zoological Literature relating chiefly to the year 1896. Edited
(for the Zoological Society of London) by David Sharp, M.A.,
F.R.S., F.Z.S., &c. London, 1897. Svo. Price 30s.

The Zoological Record, Volume the Thirty-fourth. Being Records of

Zoological Literature relating chiefly to the year 1897. Edited
(for the Zoological Society of London) by David Sharp, M.A

,

F.R.S., F.Z.S., &c. London, 1898. Svo. Price 30s.

The Zoological Record, Volume the Thirty-fifth. Being Records of

Zoological Literature relating chiefly to the year 1898. Edited
(for the Zoological Society of London) by David Sharp, M.A.,
F.R.S., F.Z.S., &c. London, 1899. Svo. Price 30s.

Catalogue of the Library of the Zoological Society of London.
(Fourth Edition.) Cloth, 8vo. 1887. Price 4s.

These publications may be obtained at the SociEir's Office
(S Hanover Square, PT.), at Messrs. Longmans' (Paternoster Row,
E.G.), or throiigh any bookseller.



LIST OF INSTITUTIONS

TO WHICH

COPIES OF THE SOCIETY'S PUBLICATIONS ARE PRESENTED.

AFRICA.

The South-African Museum, Cape Town.
The Museum, Durban, Natal.

AMERICA, SOUTH.

The National Museum, Buenos Ayres.

The Museum of Natural History, Santiago, Chili.

The Museum of La Plata, La Plata, Buenos Ayres.

AUSTRALASIA.

The Royal Society of Tasmania, Hobart.

The Zoological and Acclimatization Society of Victoria, Melbourne.

The Linnean Society of New South Wales, Sydney.

The Royal Society of New South Wales, Sydney.

The New-Zealand Listitute, Wellington.

AUSTRIA.

The Imperial Academy of Sciences, Vienna.

The Zoological and Botanical Society, Vienna.

BELGIUM.

The Entomological Society of Belgium, Brussels.

The Malacological Society of Belgium, Brussels.

The Royal Academy of Sciences, Brussels.

The Royal Museum of Natural History, Brussels.

BRITISH INDIA.

The Asiatic Society of Bengal, Calcutta.

The Geological Survey of India, Calcutta.

The Indian Museum, Calcutta.

CANADA (DOMINION OF).

The McGill College, Montreal.

The Geological Survey of Canada, Ottawa

.

The University of Toronto, Toronto.



CHINA.

The China Branch of the Royal Asiatic Society, Shanghai.

EAST INDIES.

The Eoyal Society of the Dutch East Indies, Batavia,

FEANCE.

The Linnean Society of Normandy, Caen.

The Agricultural Society, Lyons.

The Entomological Society of France, Paris.

The Museum of Natural History, Paris.

The National Society of Acclimatization, Paris.

The Zoological Society of France, Paris.

GERMANY.

The Royal Prussian Academy of Sciences, Berlin.

The Society of Friends of Natural History, Berlin

.

The Natural-History Union for Rhineland and Westphalia, Bonn

The Senckenbergian Society, Frankfort-on-Main.

The New Zoological Society, Frankfort-on-Main.

The Natural History Society, Freiburg-in-Breisgau.

The Royal Society of Sciences, Gottingen.

The Imperial Leopoldino-Carolinian Academ)'^ of Naturalists,

Halle.

The Natural-History Society, Halle.

The Natural-History Union, Hamburg.

The Medical and Natural-History Societj-, Jena.

The Royal Bavarian Academy of Sciences, Munich.

The Union for Natural History of Wiirtemberg, Stuttgardt.

GREAT BRITAIN AND IRELAND.

The Belfast Natural History and Philosophical Society, Belfast.

The Philosophical Society, Cambridge.

The Royal Dublin Society, Dublin.

The Royal Irish Academy, Dublin.

The Royal Physical Society, Edinburgh.

The Royal Society, Edinburgh.

The Free Public Library and Museum, Liverpool.

The Athenaeum Club, London.

The British Museum of Natural History, London.

The Entomological Society, London.

The Geological Society, London.

The King's CoUege Library, London

The Linnean Society, London.

The London Institution.



The Eoyal College of Physicians, London.
The Eoyal College of Surgeons, London.
The Eoyal Geographical Society, London.
The Eoyal Institution, London.

The Eoyal Society, London.

The University College, London.

The Literary and Philosophical Society, Manchester.

The Owens College, Manchester.

The I^atural History Society, Newcastle-on-T?yne.

The Plymouth Institution and Devon and Cornwall Natural-History
Society, Plymouth.

The Marine Biological Laboratory, Plymouth.

The Yorkshire Philosophical Society, York.

HOLLAND.
The Eoyal Academy of Sciences, Amsterdam.
The Eoyal Zoological Society, Amsterdam.
The Dutch Society of Sciences, Haarlem.
The Dutch Entomological Union, The Hague.
The Eoyal Museum of the JSTetherlands, Leyden.

ITALY.

The Eoyal Institute of Superior Studies, Florence.

The Civil Museum of Natural History, Genoa.

The Italian Society of Natural Sciences, Milan.

The Zoological Station, Naples.

The Eoyal Academy of the Liucei, Eome.
The Eoyal Academy of Sciences, Turin.

JAPAN.

The Science College of the Imperial University, Tokyo.

RUSSIA.

The Society of Naturalists, Jurjeff (Dorpat).

The Society of Sciences of Pinland, Helsingfors.

The Imperial Society of Naturahsts, Moscow.

The Eatomological Society of Eussia, St. Petersburg.

The Imperial Academy of Sciences, St. Petersburg.

SCANDINAVIA.

The Bergeu Museum, Bergen.

The Society of Sciences of Christiania, Christiania.

The Eoyal Danish Society of Sciences, Copenhagen.

The Eoyal Swedish Academy of Sciences, Stockholm.

The Eoyal Academy of Sciences, Upsala.



SPAIN.

The Royal Academy of Sciences, Madrid.

SWITZERLAND.

The Philosophical and Natural-History Society, Geneva.

The Vaud Society of Natural Sciences, Lausanne.

The Society of Natiiral Sciences, Neuchatel.
,

The Natural-History Society, Zurich.

UNITED STATES OF AMERICA.

The Boston Society of Natural History, Boston.

The Museum of Comparative Zoology, Cambridge, Mass.

The Field Columbian Museum, Chicago.

The Illinois State Laboratory of Natural History, Hlinois.

The American Museum of Natural History, New York.

The New-York Academy of Sciences, New York.

The Academy of Natural Sciences, Philadelphia.

The American Philosophical Society, Philadelphia.

The Entomological Society, Philadelphia.

The Essex Institute, Salem, Mass.

The Smithsonian Institution, Washington, D.C.

The United-States Geological Survey, Washington, D.C.

The United-States National Museum, Washington, D.C.

WEST INDIES.

The Institute of Jamaica, Kingston.

The Publications (except in special cases) are sent out direct as

soon as they are issued. It is requested that they may be ac-

knowledged by the retm-n of the form of receipt sent with them,

in order that any mis-delivery may be brought to notice.

Publications sent in exchange to this Society should be addressed

to the Librarian at this Office. It is requested that they may be

sent direct hy 2>ost, as much delay is caused by their transmission

through booksellers and in other ways.

By order of the Council,

P. L. SCLATER,

Secreiari/.

3 Hanovek Sqtjaee, London, W.,

A2)ril, 1900.



THE ZOOLOGICAL RECORD.

THE object of the Zoological Eecoed is to give, by means of an
annual Volume, complete lists of the Works and Publications

relating to Zoology in all its branches that have appeared during

the year preceding the issue of the Volume ; together with full

information as to the points they deal with, arranged in such a

manner as to serve as an Index to the literature of Zoology in all

parts of the globe, and thus to form a repertory which will retain

its value for the Student in future years.

The ' Zoological Eecord ' is published for the Society by Messrs.

Gurney and Jackson at the price of 30s. per volume. But all

Members of the Zoological Society of London have the privilege

of receiving it, including the cost of delivery (within the United

Kingdom), at a subscription price of 20s. per annum. This Sub-

scription is due on the 1st of July in every year, but the privilege

of Subscription is forfeited unless the amount be paid before the

1st of December following.

The Zoological Society, having purchased the entire stock of

the 'Zoological Record,' are able to supjily complete sets of the

first thirty volumes at the price of £9 10s. Volumes of any

single year (exclusive of the last five volumes and Vol. 6) can

likewise be supplied at 10s. per volume.

Members of the Society wishing to subscribe to the ' Record

'

are requested to apply at this office for a Form, to be returned

when fiUed up and signed by the subscriber. In order to facilitate

the payment of the subscription, a Banker's Order Form is also

furnished to those who prefer that mode of payment. This order,

when fiUed up and signed, should be sent to the Society's office for

registration; it will then be sent to the Agents named therein.

Learned Societies and Institutions and members of the former

Zoological Record Association are permitted to subscribe to the

'Record' on the same conditions as are accorded to Members of

the Zoological Society.

P. L. SCLATER,

Secretary,
April, 1900.

Zoological Society of London,

3 Hanover Squarb, W.



LIST OF VOLUMES of the 'ZOOLOGICAL EECOED.'

The Record of Zoological Literature, 1864. Volume First.

Edited by Albert C. L. G. Guntheb, M.A., M.D., Ph.D., F.Z.S., &c.

London, 1865. Price 10s.

The Record of Zoological Literature, 1865. Volume Second.
Edited by Albert C. L. G. Gxtnther, M.A., M.D., Ph.D., F.Z.S.,&c.

London, 1866. Price 10s.

The Record of Zoological Literature, 1866. Volume Third.

Edited by Albert C. L. G. Gunthek, M.A., M.D., Ph.D., F.R.S.,

F.Z.S., &c. Loudon, 1867. Price 10s.

The Record of Zoological Literature, 1867. Volume Fourth.
Edited by Albert C. L. G. GiJnther, M.A., M.D., Ph.D., F.R.S.,

F.Z.S., &c. London, 1868. Price 10s.

The Record of Zoological Literature, 1868. Volume Fifth.

Edited by Albert C. L. G. Guniher, M.A., M.D., Ph.D., F.R.S.,

F.Z.S., &c. London, 1869. Price 10s.

The Record of Zoological Literature, 1869. Volume Sixth.

Edited by Albert C. L. G. Gijnther, M.A., M.D., Ph.D., F.R.S.,

F.Z.S., &c. London, 1870. Price 30s.

The Zoological Record for 1870 ; being Volume Seventh of the
Record of Zoological Literature. Edited bv Alfred Newton, M.A.,
F.R.S., F.L.S., V.P.Z.S., &c. London, 1871. Price 10s.

The Zoological Record for 1871 ; being Volume Eighth of the
Record of Zoological Literature. Edited by Aleeed Newton, M.A.,
F.R.S., F.L.S., V.P.Z.S., &c. London, 1873. Price 10s.

The Zoological Record for 1872 ; being Volume Ninth of the
Record of Zoological Literature. Edited by Alfred Newton, M.A.,
F.R.S., F.L.S., V.P.Z.S., &c. London, 1874. Price 10s.

The Zoological Record for 1873 ; being Volume Tenth of the
Record of Zoological Literature. Edited by Edward Caldwell
Rye, F.Z.S. London, 1875. Price 10s.

The Zoological Record for 1874 ; being Volume Eleventh of
the Record of Zoological Literature. Edited by Edward Caldwell
Rye, F.Z.S., M.E.S. London, 1876. Price 10s.

The Zoological Record for 1875 ; being Volume Twelfth of the
Record of Zoological Literature. Edited by Edward Caldwell Rye
F.Z.S., M.E.S. London, 1877. Price 10s.

The Zoological Record for 1876 ; being Volume Thirteenth of
the Record of Zoological Literature. Edited by Edward Caldwell
Rye, F.Z.S., M.E.S. London, 1878. Price 10s.

The Zoological Record for 1877 ; being Volume Fourteenth of
the Record of Zoological Literature. Edited by Edward Caldwell
Rye, F.Z.S., M.E.S. London, 1879. Price 10s.

The Zoological Record for 1878 ; being Volume Fifteenth of
the Record of Zoological Literature. Edited by Edward Caldwell
Rye, F.Z.S., M.E.S. London, 1880. Price 10s.



The Zoological Record for 1879 ; being Yolume Sixteentli of
the Record of Zoological Literature. Edited by Edwaed Caldwell
Rye, F.Z.S., M.E.S. London, 1881. Price 10s.

The Zoological Record for 1880 ; being Yolume Seventeenth of
the Record of Zoological Literature. Edited by Edward Caldwell
Rye, E.Z.S., M.E.S. London, 1881. Price 10s.

The Zoological Record for 1881 ; being Volume Eighteenth of
the Record of Zoological Literature. Edited by Edward Caldwell
Rye, F.Z.S., M.E.S. London, 1882. Price 10s.

The Zoological Record for 1882 ; being Volume Nineteenth of
the Record of Zoological Literature. Edited by Edward Caldwell
Rye, E.Z.S., M.E.S. London, 1883. Price 10s.

The Zoological Record for 1883 ; being Volume Twentieth of
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