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1905, Vol. II. (May to December).

May 2, 1905.

Dr. W. T. Blanford, C.I.E., F.R.S., Yice-President,

in the Chair.

The Secretary exhibited three large photographs (now in the

Society's Library), presented to the Society by Mr. Howard B.

Turner, of Hippopotamuses swimming in a river in their native

haunts.

Mr. R. E. Holding exhibited and made remarks upon a series

of antlers of the first year of the Roebuck, Red Deer, Fallow Deer,

and Wapiti. The exhibit had special reference to a paper read

by Mr. Martin A. C. Hinton at the meeting of the Society held

on March 21st, on some antlers of the Red Deer (Cervics elaphus)

which were obtained from the Post-Pliocene deposits in the
South of England, and in which it was stated that " these antlers

belonged to individuals that had suffered testicular injury at an
early period of life, by which the characters of youth were
retained for a longer period than usual."

Mr. Holding pointed out from the specimens exhibited

(text-fig. 1, p. 2) that the long pedicle, suppression of tines, and
presence of rudimentary offshoots were characteristic of the
antlers of all the Cervidce at the first year or " pricket " stage, and
were not therefore due to testicular injury, and that any inter-

ference or injury to the generative organs, as in castration, did

Proo. Zool. Soc—1905, Vol. II. No. I. 1
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Text-fig. 1.

First-year antlers of certain species of Deer,

A, Red Deer ; B, Wapiti Deer ; C, Fallow Deer ; and D, Roebuck—showing adven-
titious points marked X not being analogous to or the predecessors of the

characteristic "tines" of the adult antler. E, lower portion of a pair of

antlers of an aged Fallow buck, showing reappearance at the base of the left

antler at X of one of these points or characters of the immature stage.
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not pi^olong or retain youthful characters of the antlers, but, quite

the contrary, caused them to grow irregularly or had the effect of

entire suppression of the antler.

He stated that very frequently an aged Stag or Fallow buck
would throw up supernumerary snags at the base of the antler

(text-fig, 1, E) or along the side of the beam, which somewhat
resembled, and were probably a reversion to, these immature
characters, and that there Avere several records of aged or barren

hinds growing the simple " pricket " antlers of the first year.

Mr. R. I. Pocock, F.Z.S., exhibited and made remarks on a

specimen of the Spanish Tarantula, Lycosa hispanica, that had

died in the Society's Gardens.

On behalf of Mr. R. 0. Punnett, F.Z.S., and himself, Mr. "W.

Bateson, F.R.S., F.Z.S., exhibited specimens of Fowls illustrating

peculiarities in the heredity of white plumage, and made the

following remarks :

—

Ajnire white breed such as Wliite Leghorn, crossed with a dark

breed such as Brown Leghorn, gives a cross-breed substantially

white, the colour being recessive. The White Rose-comb Bantam,
however, crossed with a coloured breed gives coloured cross breeds,

the white being recessive. But in eveiy specimen examined
carefully these recessive whites were found to have one or more
minute ticks of black pigment. Though, superficially regarded,

these ticked whites would be classified as white, experiment proves

them to be entirely difierent in nature. These facts elucidate the

paradoxical accounts given by Darwin and others that Black and
White Bantams crossed together give both blacks and Avhites

;

for the black may fully dominate over the white in this particular

Th« following papers were read :

—

1. On the Sponge Leucosolenia contorta Bowerbank, Ascandra

contorta Haeckel, and Ascetta spinosa Lendenfeld. By
E. A. MiNCHiN, F.Z.S., University College, London.

[Received Marcli 16, 1905.]

(Plate I.* and Text-figures 2-6.)

The Calcareous Sponges have been a very unfoi-tunate group,

from the systematic point of view. From the time when Haeckel
swept away all previous generic names, in order to found his so-

called natural system, up to the present day, scarcely any two

* Fov explanation, of the Plate, see p. 20.

1*



4 PBOF. E. A. MINCHIN ON THE [May 2,

authors have been in agreement as to the names to be employed

for the genera or as regards the grouping of the species, especially

in the more primitive and interesting section of the Oalcarea

Homocoela.

The characters, for instance, by which Breitfuss defines the

genus Leucosolenia of Bowerbank(1864) are such as would exclude

from it all, or nearly all, the species which I should refer to it,

including, as I have shown elsewhere, even Bowerbank's type

species of the genus, L, hotryoides ; while Lendenfeld has always

consistently declined to make any use at all of the oldest generic

name amongst the Ascons. In short, with the exception, perhaps,

of the malarial parasites, there is probably no other group in the

animal kingdom in which the nomenclature is in so confused a

state as in the Homocoela. The species which forms the subject of

the present memoir illustrates well the statement just made.

It is a veritable comedy of errors that I have to set forth.

The name Leucosolenia contorta was given by Bowerbank in

1866 [1] to certain small sponges from the Channel Islands

—

Gviernsey, and the Guliot Caves, Sark. It is not very clear,

however, what Bowerbank considered the distinctive characters

of his species, since his diagnosis would apply to almost any Ascon.

He states that "the form of this sponge is so distinctly diiferent

from that of L. hotryoides that .... it cannot well be mistaken

for that species .... X. contorta always appears to consist of a

mass of contorted inosculating fistulfe." Further, that " the

external surface of L. contorta is also sparingly furnished with

recumbent acerate spiculse, mostly disposed in a longitudinal

direction, and I have never observed like spiculse on the surface

of L. hotryoides" He was a little doubtful if his sponge were not

really identical with Spongia complicata Montagu (1816), but

came to the conclusion that Montagu's figure of complicata was
" really a very characteristic figure of Spongia hotryoides of Ellis

and Solander," and that therefore the name comjMcata was to be

rejected. Finally, Bowerbank remarks that contorta and coriacea

might be mistaken for each other in the dried condition, but that

"the total absence of defensive spiculte on the cloacal cavity of

L. coriacea " (meaning apparently the gastral rays of the quadri-

radiates) readily distinguishes it.

If we put Bowerbank's description into more modern terms, it

amounts to this—that L. contorta was characterised (1) bj^ form
and appearance (contorted inosculating tubes), (2) by the presence

of triradiate, quadriradiate, and monaxon spicules. The term
" equiangular " applied by him to the triradiate systems need not
be taken into account, since he applies the same term to the
sagittal spicules of hotryoides. It is not necessary to point out
that the characters given by Bowerbank are not sufficient to define

a species of Ascon ; and when it is seen that hotryoides always
has monaxon spicules, as I have shown elsewhere, and that contorta

may frequently lack them ; that the specimen of hotryoides from
wliich Bowerbank figured spicules (Brit. Spong. iii. pi. iii. figg. 3, 4)
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was really a specimen of variabilis, while the specimen of contorta

of which the spicules were figured (l. c. figg. 8, 9, 10) was really a

specimen of complicata ; and that amongst nine of Bowerbank's
specimens examined by me I have found four distinct species

confused together—to wit, complicata, variabilis, coriacea, and
" Ascetta spinosa Lendenfeld" : I think it is not necessary to say

more in support of the statement that Bowerbank's species

contorta was of absolutely no systematic value whatever, but

represented merely an ill-defined jumble of difierent species.

In 1872 Haeckel, in his ' Kalkschwamme ' [2], used Bowerbank's
specific name contorta for a sponge which he described in detail.

Haeckel pointed out quite rightly that the external characters of

contorta as set forth by Bowerbank were no guide whatever to its

identification, since a quite similar mode of growth characterises

other Ascons. Haeckel therefore diagnosed contorta by details of

its spiculation. The diagnosis given is incorrect in two points,

namely, in stating that the monaxons possess a lance-head at

their distal extremity, and that the gastral rays of the quadri-

radiates are " curved oralwards "
; two statements that lead me to

suspect that Haeckel's material of contorta was, like Bowerbank's,

contaminated by admixture of Leucosolenia comp)licata. Haeckel, in

his description, also affirmed, in his usual manner, definite characters

in the spiculation Avithout taking into consideration the variability

which is so marked a featm-e of the sponge. It is a puzzle to me
how Haeckel a.rrived at the definition which he gave of Ascanch'a

contorta, since the specimens named and identified by him which
I have seen do not agree with his description, and belong, indeed,

to other species—a fact which easily explains any errors of

description on his part. It is even more mysterious that Haeckel
should have considered his contorta identical with Bowerbank's

contorta, since, of Bowerbank's specimens examined by me, eight

in all, not one agrees with Haeckel's diagnosis ! These enigmas
are not, however, of importance to the present enquiry. Taking
Haeckel's description as it stands, and allowing for a certain

margin of inaccuracy, I have been able without difficulty to refer

to Haeckel's Ascandra contorta a sponge extremely abundant on

the Mediterranean coasts of France, and occuriing elsewhere

also. As I have stated in a previous memoir, I consider that

where previous writers leave us ia doubt as to the characters of a

species, Haeckel's description fixes the application of the name.
I will proceed now to describe the sponge which I regard as the true

contorta, and then to consider the synonymy and application of

the name.

Ascandra contorta H. is a species which, for reasons stated

elsewhei-e [4, &c.], I refer to the genus Clathrina Gray (1867). It

has a closely reticulate mode of growth, equiangular triradiate

systems, collar-cells with basal nucleus, and parenchymula larva

;

all these being characters which make up my diagnosis of the

genus Clathrina.
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The specimens of this sponge which I have studied nearly all

came from Banyvils-sur-Mer, where this species is extremely abun-

dant. By the kindness of Monsieur Topsent, however, I have

seen a specimen from Roscoff, not differing in any respect from the

Mediterranean specimens. The sponge therefore has a wide range

of distribution, and is almost certainly to be ranked as a member
of the British Fauna, though it does not appear to be common on

our coasts. Hanitsch has, indeed, recorded it fi'om Liverpool

:

I have no reason to doubt the correctness of this record

beyond the fact that my experience of specimens labelled coniorta

by the most eminent authorities has left me very sceptical as to

the correctness of any identification of this species which I have

not checked ; a scepticism heightened, in the present instance, by

the fact that Hanitsch names his specimens Asccdtis contorta. I

may add that the sponges named Ascandra contorta by Breitfuss

in various memoirs have nothing to do with this species, and

should not therefore be taken into account in considering its

geographical range.

At Banyuls-sur-Mer Clathrina contorta is not only one of the

commonest, but also one of the largest Ascons occurring there.

Colonies frequently measure 8 centimetres or more across. They
consist of a massive or spreading growth of twisted anastomosing

tubes, running in all planes, and forming a dense feltwork from

which arise at intervals the short, straight, not veiy conspicuous

oscular tubes, which reach two or three millimetres in height,

and are of slightly larger calibre than the body-tubes, as the basal

growth may be called. The body-tubes are centred round the

oscular tubes more or less distinctly, and in the region of the

oscular tube the basal system of tubes is usually slightly raised up
to form a conulus bearing the oscular tube on its summit ; but

these convili are generally very shallow, so that the upper surface

of the spreading colony is nearly flat, not lobiilated like that of

cerebrum, nor cushion-like, fis in reticidum—two species occurring

commonly with contorta, but both very easily distinguished from it

at sight. Photographs will make the external characters of contorta

clearer than any description (Plate I.). Of its allies, it is perhaps

coriacea with which contorta might be most easily confused, on

simple inspection ; the latter, however, with its greatly developed

gastral rays, is not found contracted up, with closed oscula, like

coriacea, and when expanded its body-wall is much thicker and
less delicate.

The spiculation of Clathrina contorta comprises in typical

specimens all the three kinds of spicules found in calcareous

sponges.

The triradiate systems are equiangular, with the rays straight,

tapering imperceptibly for the proximal half or two-thirds ; after

that tapering more rapidly to a sharp or moderately blunt point

(text-fig. 2, 1 a-\f). The distal extremities of the rays are often

irregular in outline, sometimes markedly so. The rays vary in

length from 80 to 130 /x in difierent specimens, but may be said

to average 90-100 /i. The breadth at the proximal end of the
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Text-fig. 2.

Spicules of a specimen of Clathrina contorta from Roscoff.

Pio-o-. la, triradiate; 1 6-1 e, quadriradiates in facial aspect ; 1/, abnormal quadri-

radiate with one basal ray wanting; Ig-li, quadrn-adiates m side view

showing gastral rays in profile; Ij-lm, monaxons (the spicule represented

by Im, being too long for the page, has been drawn m two pieces).
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ray is usually 8 or 9^, but may reach 12/x ; speaking generally,

slender triradiate systems, with rays not exceeding lO^u in

breadth, can be distinguished from thick ones with rays exceeding

lOju (text-fig. 3, 2 (x-2/). In some specimens the triradiate

systems are all, or nearly all, of the slender type ; in others,

triradiate systems of the thick type are more abundant.
Some of the triradiate systems develop gastral rays, becoming

quadriradiates, and others do not. As a rule the quadriradiates

are more abundant than the simple triradiates.

In some specimens there is a tendency for the simple

triradiates to be of rather stouter build than the quadriradiates,

but in other specimens this cannot be noticed.

The gasti^al rays of the quadriradiates are attached at the

centres of the triradiate system, and are remarkable for their

slenderness and usually also for their length (text-fig. 2, 1 g-1 i).

Arising from a slightly expanded base, the gastral i-ay sometimes
tapers rapidly to a point, then reaching a length equal to about

one-half or one-third of that of the basal rays ; but more usually

the gastral ray is prolonged to a considerably greater length than

the basal rays, reaching 130^, 140 ju, or even 150yuin length.

The gastral ray then becomes excessively slender for the distal

half or two-thirds of its length, and ends in a sharp point ; it is

not bent oralwards as ITaeckel describes it, but it is either quite

straight or irregularly curved. Haeckel's figure of a quadi'i-

radiate (Kalkschwamme, iii. pi. 14. fig. 6 c) obviously represents

a spicule of L. convplicata (compare his fig. 1 e on pi. 15, I.e.).

Quadrii-adiates are also to be found in which, with gastral rays of

great length, are found basal rays much shorter than usual

text-fig. 2, 1 (7 ; text-fig. 4, 4 e) ; these are probably young forms

in which the rapid growth of the gastral ray * has caused it to

attain its full length before the basal rays have done so.

In the thick quadriradiates found in many specimens, I have
observed a curious point with regard to the gastral ray, when
seen in the facial aspect of the spicule. When the basal system

is focussed so that the bases of the rays show sharp contours, the

origin of the gastral ray appears as a dark central spot roughly

triangvilar in outline, each side of the triangle being transverse

to the base of one of the rays of the triradiate system, and the

angles of the triangle rounded ofi" (text-fig. 3, 2 a, 2 6). If now
the focus is slightly raised, the base of the gastral ray appears as

a sharp ring, within the triangle. The dark triangle appears to

be the expanded base of the gastral ray, but it is only to be seen

in the case of the thickened triradiate systems, not in the slender

ones.

The monaxon spicules of Claihrina contorta vary in the most
singular manner, constituting the most remai'kable feature of the

species. The variations are best considered, first, from the point

* As I have described in a former memoir (Quart. Journ. Micr. Sci., n. s. xl.

pi. 42. fig. 55), the elongated gastral rays of contorta are covered by a plasmodial

mass containing four nuclei, more than I have observed on the gastral rays of any
other Ascon.
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Text-fig. 3.

Spicules of two specimens of Clathrina contoHa from Banyuls.

Figg. 2 * & 6, thick quadviradiates ; ^c &, d, slender quadriradiates ; 2 e & /,

triradiates ; 2 g, quadriradUte showing gastral ray iu profile ; 2 A, a monaxon.

3 « & J, quadriradiates of another specimen ; 3 c-3 h, monaxons.
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of view of substantive variations of form and size ; secondly, as

regards numerical variation, that is to say abundance of monaxons
compared with other types of spicule.

The monaxons are all of large size, being at least twice as

thick as the basal rays of the triradiate systems, and not less than

300
fj.

in length, allowing for those which are apparently not full-

grown. But in some specimens the monaxons reach a size which
can only be called gigantic. In a specimen from Banyuls sent

me by Topsent (which I will refer to as Topsent 1 2 e), the

monaxons, when drawn to the same scale as the other spicules

figured here, come out 32 centimetres in length, corresponding to

an actual length exceeding 1000 ju (1 mm.), with a breadth of

about 50 /x at the thickest part. Even these proportions are

exceeded by a specimen in my collection from Banyuls, in which
the monaxoias when drawn to scale measure 75 centimetres in

length, corresponding to an actual length of 2343 /x (2"3 mm.).

I do not think that spicules of such size have been recorded fi-om

any Ascon. The large monaxons of Ascandra densa and A. parus
figured by Haeckel {I. c. pi. 14. figg. 2 c, 3/) fall far below those

that 1 have mentioned in dimensions. With these extraordinary

vai'iations in size, the form and characters of the monaxons are

fairly constant (text-figg. 2 and 3, Ij-lin, 2 h, 3 c-3 A). They
ai^e spindle-shaped, pointed at both ends, slightly curved, some-

times distinctly so when more slender, or nearly straight when
very thick. There is no lancet-head present at the distal ex-

tremity, as figured by Haeckel ; his figure (Z. c. pi. 14. figg. Q d,

6 e) almost certainly refers to complicata (compare his figg. 1 g-l k,

on pi. 15). It is, indeed, impossible to say which is the distal end
of these monaxons, as they do not project from the sponge like

the true (primary) monaxons of other Ascons. Near the middle of

the spicule, sometimes at about one-third of the length from one

end, a slight constriction can be observed, sometimes very distinct,

in others very shallow, in others again represented by an annvilar

thickening, and sometimes not to be made out at all. This con-

striction is more distinct in young spicules, and appears to become
more or less oblitei-ated with growth. In big spicules the

contours are often so sinuous and irregular that the primary
constriction may be masked by secondary curves. I consider this

primaiy constriction, as I propose to call it, of great morphological

importance, as indicating probably that these spicules are not

primary monaxons *, comparable to those of Leucosolenia

com2)licata, for example, but in reality derived from a triradiate

by loss of one i"ay and shifting of the two others into approxi-

mately the same straight line. In very young monaxons of

contorta I have noticed a delicate transverse line in the region of

the constriction (text-fig. 3, 3 e), and I have also found a spicule

of which it Avould be difficult to affirm whether it is a young

* A primary monaxon is derived from a single mother cell which divides into two
formative cells, thus originating in oxactlj' the same manner as a single ray of a
triradiate system.
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moiiaxon or an abnormal triradiate (text-fig. 3, Sf); probably it

is both ! My friend Mr, Alford has also found, in the slide of

Topsent 12 e, four abnormal monaxons which have additional rays

growing out laterally and thus become triradiates (text-fig. 6,

9 «-9 c). In one of these (9 b) the three rays are approximately

equal in size and meet at the angles of an ordinary triradiate.

For all these reasons I consider there is much to be said for

regarding the monaxons of contorta as secondary monaxons
derived from a triradiate system by suppression of one ray and
hypertrophy of the two remaining, wliich become placed in the

same straight line, or neai^ly so.

The numerical variation in the monaxons is not less re-

markable. In some specimens scarcely any monaxons are to be

found ; in others they are extremely abundant. Thus in a

specimen recently examined by me, I took a fairly large piece of

the sponge, separated the spicules with Eau de Javelle, and
mounted all I could get up with the pipette, covering three slides.

After prolonged searching I found five monaxons to many
thousands of triradiate systems. In another specimen in which
I could find no monaxons, Mr. Alford by careful searching found

two. It is often extremely difiicult to be certain if a specimen

has monaxons or not. Mr. Alford has kindly undertaken for me
the task of counting the numbers of each kind of spicule found

in different specimens, with the following results :

—

Specimen.
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considerable time after each washing, the spicules were transferred

to the slides by means of a pipette.
" Each slide, when ready, then had marked upon its under

surface twenty circular areas, each being brought into the micro-

scopic field in turn and all spicules in each area carefully counted.

When all the spicules were counted the circle was erased and the

next circular area dealt with.
" The counting was done with the aid of a camera lucida and

three differently coloured crayons, thus ensuring that all spicules

were counted and counted once only.
" Each qviadriradiate spicule had a number in blue marked upon

it; the triradiate spicules were marked with successive red

numbers and a green number noted a monaxon. At each

counting a check could be made, and the counting was complete
when each spicule was seen to have one number of a special

colour upon it."

The spiculation of Clathrina contorta thus shows, on the one
hand, comparatively slight variation in the triradiate systems, and,

on the other hand, extraordinary differences in number and size

of the monaxons in difierent specimens. The variability is so

marked, and the monaxons are frequently so difficult to find, as

to suggest at once a possible extreme of variation in which the

monaxons would be totally absent. "Were this to occur we should

have a variety of the sponge characterised by a type of spiculation

which would lead to its being placed, in many current systems of

classification, in a genus distinct from the variety in which
monaxons occur.

As a matter of fact, I may state at once that the variety of

contorta in which monaxons are completely lacking is veiy common,
and it has been described by Lendenfeld from the Adriatic under
the name of Ascetta spinosa. This is no mere surmise on my part

;

I have been able to examine, in the collection of Canon Norman,
a slide obtained by him from Lendenfeld, and bearing in Len-
denfeld's handwriting the label " Ascetta spinosa." Text-fig. 4,

5 «-5 h, represents some spicules drawn by me from this slide.

As will be seen, the spiculation differs in no single particulai- from
that of the true contorta, except for the lack of monaxons. Since
the preparation consists of tubes of the sponge mounted whole, it

was not possible to obtain profile views of the gastral rays, except

at the torn ends of the tubes, and in no case was I able to see an
unbroken gastral i^ay in side view, but the fragments which I have
drawn (5/-5 h) are sufficient to prove that the gastral rays of this

specimen attain the degree of length and slenderness characteristic

of the species. Lendenfeld's specimen is, in fact, identical in

character with other specimens of " spinosa " which I have from
Banyuls (text-fig. 4, 6a-6^), and these again differ in no respect

from the true contorta except for the absence of monaxon spicules.

If Ascetta sjnnosa Lend, is to be i-egarded, as I believe, merely
as a variety of Ascandra contorta, H., how is this variation to be
explained ? The specimens of spinosa that have come under my
notice agree perfectly in external characters with contorta, but are
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Text-fie-. 4.

13

Spicules of tlie " sjoinosa" variety of Clathrma contorta.

Figg. 4a-4y. Spicules of Bovverbaiik's type oi Leucosolenia contorta in the British
Museum (Bowerbank Coll. 988), showing gastral rays with tendency to irregular
curvature.—Figg. 5 rt-5 h. Spicules of a specimen in Canon Norman's collection

labelled " Aseetta spinosa" in Lendenfeld's handwriting; the elongated gastral
rays {5f-5h) are broken off.—Figg. Ga-6ff. Spicules of a specimen from
Banyuls.
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all of small size. The big, spreading colonies of contorta always

have monaxons. It is my belief that the absence of monaxons is

simply a juvenile featui^e, so to speak, of the sponge, and that they

are only formed when the sponge has grown to a certain size.

Such changes of spiculation with age are probably more frequent

in sponges than is usually supposed. For a parallel case I need

only refer to Topsent's observations on Cliona celata.

A point which requires brief discussion, however, is why
Lendenfeld fovnid only the sjnnosa-iovva. in the Adriatic, and not the

contorta-iovm., if these two forms are really only age-variations in

one species. Are we to suppose that in the Adriatic the sponge

does not acquire monaxons ? In my opinion the explanation of

this point is to be sought in quite a different manner. In his

' Kalkschvvamme der Adria '

[3] Lendenfeld describes another

species of Clathrina occurring commonly in the Adriatic, namely
C. reticulum. I have also found this species very abundant at

Banyuls, and I possess many specimens of it ; but my experience

of this species at Banyuls differs sharply in one respect from
Lendenfeld's observations upon it in the Adriatic. I find reticulum

to be more constant in external form and characters than any
other species of Ascon. All the specimens I have seen—and at

one time I had some hundreds of specimens, collected in order to

obtain the larval development—are compact, rounded, cushion-

like masses of slender, closely-knit tubes, forming a dense and
finely-meshed reticulum from which arise one or more oscular

tubes of much larger calibre than the tubes forming the body of .

the sponge. I have figui^ed such a specimen elsewhere (4, p. 6,

fig. 6). In short I have never had the slightest difficulty in

recognising reticulum at sight, though its spiculation often

approaches that of contorta very closely. My astonishment was
therefore great to find that Lendenfeld describes this sponge as

occurring (at Sebenica and Lessina) in nearly all the forms generally

found in Ascons. There is thus a great discrepancy between Len-
denfeld's observations and mine with regard to this species, and I am
inclined to think that this is to be explained simply by Lenden-
feld not having recognised the true contorta, but having confused

it with reticulum. This is a supposition which I am unable to

prove or test ; but if correct, it would explain why Lendenfeld

did not find the true contorta occurring in the Adriatic as well as

spinosa, and also why he finds reticulum so variable in form when
in my experience it is so extremely constant. I may add, finally,

that the figures of monaxons of reticulum given by Lendenfeld

(3, pi. viii. figg. 7 6-7/) are more like those of contorta than those

of 7-eticidum, though not exactly like those of either, as these

sponges are known to me.

I will now describe some of the historically important specimens
to which I have had access, and I begin with the type-specimens
of Bowerbank's Leucosolenia contorta in the British Museum
(Bowerbank Coll. 988). The " type " consists of seven dried

specimens, all very small, stuck on a card. The largest specimen,
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Text-fig. 5.

15

Spicules of Leucosolenia, Sycon, and Clathrina.

Figg. 7 «-7 I. Spicules of a specimen in Norman's collection, received from Bower-
bank witli label Leucesolenia contorta and identified by Haeckel as Asccmdra
contorta ; showing- spicules of Leucosolenia variahilis (7 ct-^j), mixed with
spicules of Sijcon sp. (7 A', 7Z).—Figg. 8a-8w. Spicules of a specimen in

Norman's collection received from Bowerbank with label Leticosolenia contorta
;

showing spicules of Leucosolenia complicata (8 a-SJ) mixed with spicules of
Clathrina coriacea (8Je-8m).
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the original of Bowerbank's fig. 7 on pi. iii. of Brit. Spong. vol. iii.,

is at the top over the middle of the card ; the other six are in two

vertical rows of three each to right and left. As I have stated

elsewhere, I have examined six out of these seven specimens, and

all of them, except the larger one at the top, are quite typical

specimens of Leucosolenia complicata ; the large specimen alone is

a true Clathrina. 1 give figures of its spicules (text-fig. 4, 4 «-4/),

and it is not necessary for me to describe them in detail, for it is

evident from the figures that this specimen agrees with the true

contorta in all respects but one, namely, in that the monaxons are

wanting. In short, Bowerbank's type-specimen of " Leucosolenia

contorta^'' or, to be more accurate, the only one of his type-

specimens which does not belong to a species of prior standing,

is a specimen of '' Ascetta spinosa" Lendenfeld !

I have also examined two other specimens of Bowerbank's *,

given by him to Canon A. M. Norman, and now in the latter

gentleman's collection. The first of these was sent by Canon
Norman to Haeckel, and returned by him after examination. It

has the following label in Norman's handwriting :

—

" Leucosolenia contorta Bow.
" Guernsey

" (A type-specimen from Dr. Bowerbank)."

Also a label in Haeckel's handwriting :

—

" Ascandra contorta H.
" (^Leucosolenia contorta Bwbk.)

" Guernsey, Bowerbank."

If any specimen in the world ought to have been a specimen of

contorta, surely this ought, bearing, as it does, a double testimonial

to character from the two founders of the species. What, then,

was my astonishment, on examining the spicules, to find it a quite

typical example of Leucosolenia variabilis Haeckel ! I figure its

spicules in text-fig. 5, 7a-7l. The only point to notice about them
is a certain admixture of Sycon spicules (1 h, 71), which, as I haA^^e

set forth in another place, frequently occurs in preparations of

va7'iabilis.

The second specimen in Canon Norman's collection bears a

label in Bowerbank's handwriting as follows :

—

" Leucosolenia contorta, Guernsey."

According to infoimation furnished me by Canon Norman, this

particular specimen was not sent to Haeckel, but it is one of the

same lot as the type sent to him, and has an equal claim to be
regarded as a type. Examination of the specimen shows a mixture
of Leucosolenia complicata and Clathrina coriacea (text-fig. 5,

8 a-8 m).

* Bowerbank in his Monograph mentions twenty-eiglit specimens oi contorta, hvA,

I have had access to only nine of them. I do not Icnow what has become of the
others.
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From the foregoing it will be seen, I think, that the name-
question, in the case of the species under consideration, is a tangled

problem, one, indeed, which I feel some diffidence in approaching.

I could wish, in fact, as I have said elsewhere, that there were in

existence some sort of International Hague Tribunal to which
these knotty points of nomenclature could be referred for arbitra-

tion and authoritative settlement. In the absence, however, of

any such body, I extract fi'om the facts above set forth the

following conclusions :

—

(1) Bowerbank's Leucosolenia contorta was a jumble of different

species, and his description could not be used for identification of

any particular species. Hence Leucosolenia contorta Bowerbank
is a nomen nudum, of no systematic validity.

(2) Haeckel's Ascandra contorta, though not in all respects

correctly described, can be applied to an existing species of Ascon,

which can be identified by his description. This I consider the

true contorta : ought the species, however, to be wiitten contorta

Bwk. or contorta H. ? Pending the constitution of the International

N^omenclature Tribunal, in order to settle this important point, I

content myself in following Haeckel in calling it contorta Bwk.

(3) Ascetta sjnnosa Lend, is probably the young form, without
monaxons, of contorta.

I arrive therefore at the following synonymy and diagnosis :

—

Clathrina CONTORTA (Bowerbank).

? Narcloa spongiosa Kolliker *, 1864, Icones Histologicae, Abth. i..

pj). 63, 64, pi. vii. fig. 10, pi. ix. figg. 6-8.

Leucosolenia contorta Bowerbank 1866, Mon. Brit. Spong. ii.

pp. 29-32 ; 1874, op. cit. iii. pp. 7-8, pi. iii. figg. 5-10.

Leucosolenia {Narcloa) contorta Gray, 1867, P. Z. S. p. 555.

Ljcucosolenia [Leuciricc) contortci Haeckel, 1870, Jen. Zeitschr.

V. p. 243.

Ascccndra contorta Haeckel, 1872, Kalkschwamme, ii. pp. 91-
93, iii. pi. 14. figg. 6 rt-6 e.

? Ascaltis contorta Hanitsch, 1890, Tr. Biol. Soc. L'pool, iv.

pp. 195 & 233.

Ascetta spinosa Lendenfeld, 1891, Zeitschr. wiss. Zool. liii.

pp. 203-205, pi. viii. figg. 2, 16, 21, 22.

Leucosolenia contorta. Topsent, 1891, Arcli. Zool. Exp. (2) ix.

p. 525 ; Bull. Soc. Zool. France, xvi. p. 128 ; 1892, Result. 0am-
pagnes Sci. Albert V\ fasc. ii. p. 22 ; 1894, Rev. Biol. Nord
France, vii. pp. 7 & 22.

Clathrina contorta Minchin, 1896, Ann. k, Mag. Nat. Hist. (6)
xviii. p. 359.

* Nardoa spongiosa Kolliker lias been put by Haeckel as a synonym of either
Ascaltis cerebrum or A. gegenhmiri,'hvLt the figui-es of the external form, no less than
tliose of the spiculation

,
given by Kolliker, seem to me to indicate that the author

was dealing with the spinosa-ioxm of contorta. I have discussed this point elsewhere
(Quart. Journ. Micr. Sci. n. s. xl. p. 533, footnote).

Proc. Zool. Soc— 1905, Yol. II. No. II. 2
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Clathrina spinosa Mincliin, ibid.

Leucosolenia spinosa Breitfuss, 1898, Arch. f. Naturges. Ixiii. 1,

p. 213.

(The following references, on the other hand, probably do not

relate to the true co7itorta.)

Ascandra contorta Barrois, 1876, Ann. Sci. JSTat. (6) iii. Article

11, p. 35, probably refers to Leucosolenia compUcata.

Leucosolenia contorta Carter, 1880, Midland Naturalist, ii.

p. 195. The author remarks that " Bowerbank's illustration of

the linear spicule is defective. There are tim forms, quite different

from each other and from Dr. Bowerbank's figure." I consider

it probable fi'om this statement that Carter was dealing with a

specimen of Leucosolenia complicata.

Ascandra contorta Breitfuss, 1898, Arch. f. Naturges, Ixiii. 1,

p. 214, refers to a specimen of Leucosolenia complicata ; so pro-

bably also the sponge described and figured by the same author in

Mem. Ac. St. Petersbourg, 1898 (viii.) vi. p. 15, pi. i. fig. 1, and

cited by him in other memoirs.

And finally it should be mentioned that the numerovis specimens

sent out from Sinel and Hornell's Zoological Station, Jersey, are

all, so far as I have seen, specimens of Leucosolenia co')nplicata.

Diagnosis.—Triradiate systems equiangular, with or without

ijastral rays ; the quadriradiates generally more numerous than

the simple triradiates. Rays of the triradiate systems tapering

imperceptibly for the proximal half or two-thirds, then narrowing

moi'e rapidly to a sharp or moderately blunt point. Gastral rays

sometimes short, more usually longer than the basal rays, very

slender, sharp, and straight or irregulaily curved.

Monaxons at least twice as thick as the basal I'ays of the tri-

radiate systems,—varying in diSerent specimens from a moderate

size to gigantic proportions, spindle-shaped, usually slightly curved,

and usually Avith a distinct constriction near the middle of their

length ; sometimes very few in number, sometimes absent

altogether.

The chief objection that can be made, it seems to me, with

regard to my treatment of the species, relates to the position of

spinosa. Naturalists concerned chiefly with the arrangement

of specimens in bottles on shelves will perhaps object to my
" lumping" together two forms which can be separated by a definite

character, although by one only. Those who reason thvis will, no

doubt, prefer to retain spinosa as a "species" distinct from

contorta ; in that case the type of Bowerbank's contorta belongs

to the former species, a fact which raises alarming problems of

nomenclature. The range of variation seen in contorta has its

natural and logical termination in the form sp>inosa., and justifies,

in my opinion, placing the latter as a synonym. Moreover it is

often extremely difficult to be certain that monaxons are really

absent in a specimen of " spinosa." They may be so scarce that

they have been simply overlooked.

After arriving at the above conclusions with regard to the
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identity of contorta and s^ntiosa, it is liai'dly necessary for me to

express my opinion with regard to those systems of classification

which define not only species but even genera of Ascons by the

presence or absence of monaxon spicviles. Before such a character

as the presence or absence of monaxons can be used for systematic

Text-fig. 6.

Abnormal gigantic spicules of the class of the monaxons from a specimen of Clathrina
contorta from Banyiils (Topsent 12 e). Magnified about 150 linear {i. e. half as
much as the spicules figured in text-figg. 2-5).

purposes, it is necessary to understand clearly what is meant by a

monaxon spicule. In calcareous sponges a spicule of this class may
be one of two perfectly distinct things. It may be, on the one hand,

2*
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a primaiy monaxon spicule, derived from a single mother-cell,

and developing exactly in the same way as a single ray in a tri-

radiate system, with which it is strictly homologous. It may be,

on the other hand, a secondary monaxon, derived by modification of

an entire triradiate system by loss of one ray, perhaps in some cases

two rays. Good examples of monaxons undoubtedly of secondary

nature are the elbowed monaxons in the stalk of Clathrina lacunosco

Johnston (renamed Ascandra angulala by Lendenfeld). I believe

also, as stated above, that the monaxons of contorta are to be regarded

as secondary. It is clear that a character which is sometimes one
thing, in other cases quite another thing, cannot be usefully

employed for purposes of systematic classification, not, at least,

until more is known about it.

If Ascetta spinosa be put as a synonym of Clathrina contorta,

it is seen that the species has a w^de range, extending from the

Adriatic round the coasts of France into the English Channel, and
probably also on to the coasts of Great Britain.

It is my pleasant duty finally to express my thanks to friends who
have assisted me in the preparation of this memoir, put together

from observations for the most part of long standing, at a time
when the stress of other work, caused by preparations for my
departure for the Tropics, was very great. My friend Mr. G. R.
Alford, who is making a special study of the variation of this

sponge, has given me valuable assistance, as will be evident from
the facts I have quoted from him above. Mr. Alford has also

kindly undertaken to see this memoir through the press for me.
My fiiend and pupil Mr. L. R. Crawshay has given me great help

in preparing the illustrations. Finally, I have to thank Monsieur
Topsent, of Caen, for his kindness in sending me specimens from
Roscoff and elsewhere and for answering many queries.
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EXPLANATION OF PLATE I.

Clathrina contorta from Banyuls.

A from above ; B from above, and C from the side, to show tbe oscular

tubes (0).
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2. Some Notes upon the Anatomy of the Ferret-Badger^

Helictis personata. By Frank E. Beddard, M.A.,

F.R.S.^ Prosector to the Society. "

[Received March 21, 1905.]

(Text-figm-es 7-12.)

The dissection of a female example of Helictis personata, which
was acquired by the Society on the 4th and died on the 14th

November, 1904, enables me to lay before the Society some new
facts in the anatomy of this genus of Carnivora.

So far as I am aware, the only zoologist who has investigated the

anatomy of the soft parts of the genus Helictis is the late Prof.

Gan'od *, whose memoir deals with the essentials in its structure.

The species examined by him was Helictis subaurantiaca. It is

not therefore unnecessary to report upon the anatomy of another
species, though the differences between the two are, as might be
expected, but slight. I deal, moreover, with a few points upon
which Prof. Garrod did not touch in his account.

§ Brain.

The brain of Helictis suhaurantiaca has been described and
figured (in dorsal and lateral view) by Prof. Garrod in his memoir
already referred tot. The figure of the bi'ainof Helictis personata

submitted herewith (text-fig. 7, p. 22) shows certain differences,

Avhich I regard as worthy of record in view of the little knowledge
which we possess upon the matter.

The most salient difierence which this brain shows from that of

H. suhaurantiaca is the very slight appearance upon the dorsal

surface of the intercalary prolongation of the ealcarine sulcus.

This furrow, as will be seen in the figure (text-fig. 7), only

appears dorsally for a short distance quite at the posterior end of

the hemispheres, and also of course anteriorly where the two sulci

join the crucial sulci.

The precrucial sulcus in my specimen is not so fully developed,

particularly upon the left side (text-fig. 7, Pc.S.), as in Garrod's

specimen of Helictis suhaurantiaca. It does not entirely delimit

the lu'sine lozenge in front.

The Sylvian fissure on both sides of the brain joins the supra-

sylvian,the gyi'us anterior to the Sylvian beingapparently depressed

below the surface of the hemispheres. There is a hint of this in

Garrod's figure, but hardly in that of Dr. Elliot Smith, though it

refers, I imagine, to the same brain. The remaining fissures agree

absolutely with those of Helictis suhaurantiaca. I pass on therefore

* " Notes on the Auatomj' of Helictis siilaurantiaca" P. Z. S. 1879, p. 305.

t This braiu is also figured in the Catalogue Physiol. Series Koy. Coll. Surgeons,
vol. ii. (2nd ed.) p. 273, by Dr. Elliot Smith.
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to the ai-teries of the brain, which are most satisfactorily injected

in my specimen and which show all the Arctoid characters*.

The rhomboidal area formed by the bifurcation of the anterior
spinal and its junction with the basilar is of considerable calibre

and uniform thi'oughout, as in all Carnivora, which have been
examined.
The vertebral arteries are, however, peculiar in their mode of

joining this rhomboidal vessel. Each vertebral artery in fact

divides befoi-e joining the rhomboidal, and each branch opens
separately into it, as is shown in the accompanying figure (text-

fig. 8). The carotids join the circle of "Willis jiist before the
middle cerebral arteries are given off.

Text-fiff. 7. Text-fio-. 8.

Text-fig. 7.—Brain oi Selictis personata, dorsal aspect.

Cr. Crucial fissure; Lat. Lateral fissure; Orh. Orbital fissure; Pc.S. Precrucial

fissure ; 8.S. Supra-Sj-lvian fissure.

Text-fig. 8.—^Brain of Selicfis 2}eTsonata, ventral aspect, witli the arterial system
shown in thicker and thinner black lines. The dotted lines delimit regions of

the brain.

J.a. Basilar arter3'; Ca. Carotids; C'aW. Callosal arteries ; P.c. Posterior

cerebellar ; v.a. Vertebral arteries.

Anteriorly the circle of Willis is completed by the fusion of the

two callosal arteries, that of the right side being distinctly smaller

than that of the left.

* Beddard, P. Z. S. 1904, vol. i. p. 183.
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The posterior cerebellar artei-ies are asymmetrical in their

origin from the basilar, the left being considerably in front of the

right.

The middle cerebellar arteries arise in front of the sixth nerve.

§ Some Notes on the Mioscles.

The muscular anatomy of the Oarnivora has been lately treated

of in an exhaustive fashion by Messrs, Windle and Parsons*. As
a supplement to that paper (which does not deal with Helictis) I
am able to offer a few notes upon the musculature of Helictis

personata.

The Sterno-mastoid consists from the very beginning of twO'

parts : the larger of these is inserted on to the mastoid next and
superficial to the cleido-mastoid muscle ; the smaller part crosses

the cleido-mastoid and joins the cephalo-humeral. This latter

portion of the muscle has been spoken of as a portion of the
trapezius, with which, indeed, it is plainly confluent above.

The Sterno-hyoid and Sterno-thyroid appear to arise from the

sternum as one muscle. I could find no tendinous intersection.

The Omohyoid is ajDparently completely absent. I could find no
trace of it. This muscle is usually present in Mustelidas.

The Omotrachelian has exactly the relations described by Windle
and Parsons.

The Rhomhoideus profundus, which arises from the supra-spinous

fossa of the scapula near to the root of the spine, is a slender muscle
inserted on to the atlas deej) of the omotracheal. It is perfectly

distinct at its origin from the Wiomboideus cerviccdis. Its

discovery in Helictis gives further support to Messrs. Windle and
Parson's belief that the muscle is eminently characteristic of the

Mustelidfe.

The Rhomhoideus capitis has only a single oiigin in common with
the Rhomhoideus cervicalis, not the double origin of Ictonyx (a near
ally of Helictis) as figured by Windle and Parsons.

The Dorso-ejiitrochlear is contiguous to and hardly if at all

distingviishable fi-om the extra head of the Triceps occurring in

this as in many other Carnivora. The Dorso-epitrochlear itself is

of course jjart of the Latissimus dorsi ; in passing by the scapula it

receives a mass of fibres from the lower border of that bone and
thence becomes continuous with a sheet of fibres arising from the
Teres and constituting, as I imagine, the "extra head" of the Tricejjs

of Messrs. Windle and Parsons, which those anatomists state to be
characteristic of the Mustelidae.

The Biceps has only one head.

Helictis appears to joossess two distinct Fahnaris longus muscles.

The Sartorius is single and fused at its insertion with the also

single Gracilis.

The Pectineus, often a double muscle, is single in Helictis.

* P. Z. S. 1897, p. 370, & 1898, p. 152.
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I found it impossible to svibclivide the Addudor mass.

The Semvmeiiibranosus is divided into two muscles for some way
in front of its obviously double insertion on to the tibia and the

femur. I could not find, however, that this muscle was divided

at its origin from the ischium.

The Semitendinosus, as in some other, but not in all, Mustelidte,

has a very distinct caudal head. There is no Agitator caudce.

The Tenuissimus is plainly present.

The Tibialis anticus is single.

§ Lungs.

As Prof. Garrod pointed out in H. subam-antiaca, the lungs in

H. pe?'Sonata consist of four lobes on the right side and two on
the left. Prof. Gai-rod, however, made no observations upon the

relative sizes of the several lobes. On the right side the first lobe

is rather larger than the second ; the third is the biggest of all

and quite twice the size of the first ; the fourth or azygos lobe is

the smallest of all.

The two lobes on the left side are more nearly equal in size, but

the second or lower lobe is the larger.

§ Liver.

The liver of this species appears to be much like that of

B. sttbauraQitiaca. The enormous right central lobe is deeply*
fissured and exposes the gall-bladder on the diaphragmatic side.

This lobe is quite twice the size of the left lateral lobe, which is the
next largest ; this lobe again is larger than the right lateral, which
does not show any great difference of size from either the left

central or the caudate. The Spigelian lobe is minute.

§ Pancreas.

The pancreas of Helictis is almost exactly like that of the Tayra
{Galictis), with which Arctoid I have specially compared it. It is

not clear fiom GaiTod's description what is the precise form of the
gland in the species investigated by himself. In R. perso7iaia
there is a circular portion of the pancreas running right round the
duodenal loop t ; this ends in a straight piece running parallel

with the spleen. The chief difference which Helictis shows from
Galictis is in the mesenterial attachment of the straight part of
the pancreas. In Galictis a transparent mesentery, aj)parently
anangious, is attached to the whole length of the straight region
of the pancreas, and is inserted on to the mesocolon along a
line which commences in front of and ends behind the left kidney.

* But not quite so deeply as in Galictis.

t As in many Carnivora, cf. e.g. Owen's Conip. Anat. vol. iii. p. 496.
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In Helictis, on the other hand, this membrane is of much less

extent. It is only attached to about half the length of the

pancreas and is inserted on to the mesocolon along a line which
begins a little before the left kidney but ends at about its middle.

This characteristic difterence is illustrated in the figures (text-

figs. 9, 10).

Text-fiiT. 9.

Pancreas and adjacent regions iu Selictis 'persoyiata.

D. J)aodenum ; P. End of pancreas ; K. Kidnej' ; St. Stomach.

§ Ovary mid Broad Ligament.

As is very frequently, if not constantly, the case with the

Arctoidea, the ovary is completely encapsuled and thus continuous,

anatomically, with the Fallopian tube.

An interesting point concerns the suspension of the ovary and
oviducal canal. The mesoarium is continued forwards for a short

distance in front of the ovary, running attached to the parietes

to the outside of the kidney. In Galictis there is the same
forward prolongation of this fold, which has the same position in

relation to the kidney, but it extends much further forward on
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both sides, in fact nearly to the diaphragm. In Cynictis

levaillanti and Arctictis bintttrong, which I examined for purposes

of comparison, the conditions are a Kttle difterent. In the former
the fold of peritoneum in question runs ove^^ the kidney instead

of avoiding it, and ends on the parietes a little way in front and
outside of that gland. In the Binturong the mesoarium on the

right side extends nearly up to the diaphragm, passing over the

Pancreas and adjacent region in Galictis barhara.

Letterino- as in text-fiff. 9.

kidney and being naturally attached to it on its passage. On the
left side, this fold of peritoneum actually reaches the diaphragm,
passing also over the kidney of its side. I will not assert at

present that there are here charactei'S which serve to difierentiate

the Ai-ctoid fi'om the vEluroid Oarnivora, but they do as a matter
of fact differentiate certain ^f!]lin'oids fi'om certain Ai'ctoids.
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§ Ariericd Si/stem''',

The Aortic arch gives off first an innominate artery and then
the left subclavian separately. These matters are not mentioned

Text-fip- 11.

Intrathoracic aorta of A. HeUctis personata ; B. G-alictis barbara.

Ao. Aorta ; i. Branches to lung ; oes. Branches to oesophagus ; v. Intercostals ;

z. Azygos.vein; T. Branch to trachea; B. Phrenic arteries.

by Garrod in his account of HeUctis suhaurantiaca, and indeed

* The arteries of the brain are dealt with under the description of that organ.
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he gives no account of the vascular system at all. The innominate
first gives off the left carotid, and then very shortly after divides

into the right subclavian and right carotid. The aorta in the

thoracic region gives ofl' eleven pairs of intercostal arteries, the

Text-fig. 12.

Intrathoracic aorta of Suricata tetradacti/la

.

Lettering as in text-fig. 11.

eleventh being just in front of the diaphragm. It is important
to notice that these arteries are paired throughout, each arteiy of
the pair arising separately from the aorta : important because in
some mammals (e. g. Ghinchilla) the intercostals arise as single
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arteries and afterwards divide into right and left halves. The
first pair of intercostals corresponds to the fii'st branch of the
Azygos *. The first six pairs of intercostals lie entii-ely to the
left of the Azygos ; the 7th artery on the right side and those
which follow lie to the right side of the Azygos. This point, I

take it, is where originally the now missing right aortic arch
joined the left aortic arch. In this region the aorta also gives

ofi" a number of fine slender branches to the oesophagus and to

the lungs. The first of these branches arises a little way down
the first right intercostal and suj^plies the windpipe ; from or in

the immediate neighbourhood of the next four light intercostals

arise twigs for cesophagus and lungs ; then follows a gap of two
intercostals, the last twigs arising from the 8th right intercostal.

From the last intercostal in front of the diaphragm arises a
diaphragmatic artery on each side ; another diajjhragmatic artery

springs directly from the aoi-ta behind the diai^hragm, and
independently of an immediately following sujDrarenal artery.

I have carefully and, I hope, exactly compared the pre-

diaphragmatic artei-ies of Helictis with those of its ally Gcdictis

and with those of the ^luroid Suriccda.

The former, as might be expected, shows greater resemblances to

Helictis than does the latter. There are, however, also difl:ei'ences.

There are 1 instead of 1 1 pairs of intercostals in front of the
diaphragm, or, to be more absolutely accurate, 10 on one side and
9 on the other ; for the first intercostal has not a fellow and
belongs to the left side. The fifth right intercostal is the first

which passes to the outside of the Azygos vein. The pulmonary
and cBsophageal branches arise in every case from the right

intercostal vessels, and I counted four of them which have the
following position : the first three aiise from the first three

right intercostals ; the fourth sj)rings from the fifth right

intercostal.

In Suricata tetradactyla there are 12 intei^costals on the right

side in front of the diaphragm and two additional ones on the
left side. The most imjjortant pulmonary and oesophageal arteries

arise separately from the aorta, though some spring from right

intercostals. The 8th right intercostal is the first which passes

over the Azygos vein.

* This vessel, as in most mammals, is present onlj' on the right side.
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3. Contributions to the Osteology of Birds.—Part VII.*

EurylcemidcB ; with Remarks on the Systematic Position

o£ the Group. By W. P. Pycraft, F.Z.S., M.B.O.U.
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i. Introductory Remarks.

The present paper is intended to form the first of a series on
the osteology of the Passeres, and, in order to increase its value

to the systematist, characters other than osteological will be

discussed where necessary. By this means it is hoped that that

most difficult of ornithological problems—the classification of the

Passeres—will be materially aided.

The labours of Garrod, Forbes, and Flirbringer have resulted in

the accumulation of a considerable pile of facts concerning the
soft parts of the Eurykemidae, but comparatively little has been
done in the way of osteology.

My work, it may be as well to state here, has been hampered
by paucity of material, since several genera are entirely

unrepresented in the Collection of the British Museum (Natural
History). Doubtless these gaps will be filled in course of time,

and the lacvtnse, unavoidable in this contribution, can then be filled

up. Skeletons of nestlings are especially wanted.

ii. The Skull of the Adult.

The skull of the Eurylsemidaj is i-emarkable for the extreme
specialisation which it displays, though these birds are of an
undoubtedly primitive type. That changes so considerable as

are here to be noticed should have taken place in the skull is

unfoi-tunate, since thereby valuable evidence on questions of

ancestiy has been lost.

It is not an easy matter to express exactly what are the
chai'acteristic features of the Euiylsemid skull, or, rather, it is not
easy to set down diagnostic characters, since it presents considerable

and often wide difierences in different genera. Superficially it

* For Part VI. see P. Z. S. 1903, vol. i. p. 258.

f For explanation of the Plate, see p. 56.
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presents an nndoubted resemblance, in some respects, to the

aberrant Procnias, in others to the Swallows.

The following characters will, however, probably suffice :

—

The beak is of great size, neai-ly as broad as long, and joins the

cranium by a more or less perfect nasal hinge ; free lachrymals are

wanting, save in Caly2:>to'mena
;
palate jegithognathous

;
palatines

shoi't, broad, wide apai't, and produced backward into prominent
spurs ; vomer truncated, much reduced and terminating posteriorly

in a pair of slender limbs
;
pterygoids and palatines articulating

by means of an oblique joint ; maxillo-palatine processes reduced

to long slender rods slightly expanding at their termination

beneath the vomer ; basipterygoid processes wanting
;
postorbital

processes obsolete ; squamosal process prominent

The Occipital Region.

The foramen magnum is cordiform, its ajDex rising only slightly

above the level of the superior margin of the rim of the tympanic
cavity. The plane of the foramen inclines downwards rather

than backwards, as in the Capitonidae, but not to such an extent

as in the Bucconidfe. The base of the foramen is not raised above
the level of the basi-cranial axis. The supra-forcmiinal ridge is

barely traceable.

There is no lambdoidal ridge, such as is met with in the

Capitonidfe for example, but the cranium above the occipital

foramen presents a fairly prominent cerebellar dome, bounded on
either side by a subcircular depression (the supraoccij)ital fossa).

Above this region the skull rises considerably and presents a

gently rounded surface.

The tympanic wings of the exoccipital are considei'ably developed
to form a pair of downwardly directed plates, the processus alw,

exoccipitalis inferior, having a convex border and a convex surface

with recurved free edge : through these plates the semicircular

canals can be faintly traced.

The Cranicd Roof (PL II.).—The cerebral rises vertically above
the cerebellar dome and is of considerable width, being wider than
long. In regard to the position of the cerebral with i-elation to the
cerebellar dome, the Eur-yla?mid8e agree with the typical Passeres
and the Oypseli, and differ from the Capitonidag, for example,
wherein the cerebral lies in front of the cerebellar dome. The
parietal region is maiked by a modei'ately well-defined temporal
depression, the '^ temporal fossa," which, however, does not extend
further inwaixls than the outer margin of the supraoccipital fossa.

This is a Passerine feature ; in the Coraciiformes these fossfe

usually meet in the middle line, forming a more or less well-

marked sagittal crest.

The temporal fossse in the Eurylsemidas are mainly responsible
for the formation of the well-marked squamosal prominences.
The interorbital region is marked with a more or less distinct

median groove, sometimes with a low ridge. Immediately behind
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the base of the beak it expands considerably and is supported from
within by outstanding antorbital plates. Lachr^anals, except in

Galyptomena, are absent, and consequently take no share in the

formation of the preorbital i-egion of the skull. In this particular

the Euryl8emid?e agree with the bulk of the Passeres, in which,

however, vestiges of the lachrymal are frequently present.

The frontals terminate abruptly in front, not extending beyond
the level of the anterior border of the mesethmoid. The nasals

and nasal-processes of the premaxilla are also sharply truncated

cauclad ; thus, at their meeting with the frontals and mesethmoid
a freely moving nasal hinge is formed (PI. II. figs. 2 &, 3 a, 4).

The incipient stages in the development of such a hinge can be

studied in Chasmorhynchus—one of the Cotingida?.

The Base of the Skull.

The basitemporal plate is slightly hollowed in the middle line,

and is continued forward for some distance on to the parasphenoidal

rostrum ; owing to the small size of the brain its free edge

projects beyond the level of the brain-case. To appreciate this

point the skull of one of the Eurylfemidse should be compared
with say that of Menura or Corvus, where, it will be found, the

basitemporal plate fails to conceal the brain-case when the skull is

seen from below. The edge of this plate is free only at its apex.

JSTot even vestiges of the basipterygoid processes remain.

The parasphenoidal rostrum is long and slender.

The occij^ital condyle is spherical and depends from the roof of

a shallow pre-condylar fossa.

The Lateral Asjyect of the Cranium. (PI. II. fig. 2.)

The tympanic cavity is small, shallow, and has little oi' no floor.

The constriction of the skull-wall in the temporal region, to form
the " temporal fossse," gives the tympanic cavity the appearance of

the aperture of a tube, the cylinder of which is formed by the

"squamosal pi'ominence" and lateral occipital wing.

The roof of this cavity is formed by the under surface of the

processus zygomaticus squamosi. Its floor in part by the lateral

occipital wing and in part by the ossification of tissue extending

between this wing and the external angles of the basitemporal

plate ; but this region is much cut away.

Within the cavity three apertures will be found in the dried

skull after the removal of the tympanic membrane. The largest

of these is the mouth of the recessus tympanicus anterior.

Immediately outside this, and below the otic articular surface for

the quadrate, is the fenestral recess : this is very small, and neither

the fenestra ovale nor the rotunda can be distinguished within it,

though the columella is in position above ; and behind the fenestral

recess a cluster of minute j^i^eumatic apertures will be found,

corresponding to a similar group commonly found in the higher
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Passeres. In shape and position, however, this group of foramina
more nearly resembles its counterpart in the Bucconidse. These
foramina form a sort of cribriform plate guarding the mouth of

the recessus ti/mpanicics posterior, which is much reduced. The
recessus tympanicios sicp>erior is of small size, and opens externally

into the tympanic cavity by a small aperture lying between the
squamosal and otic heads of the quadrate. The aperture is

bounded externally by a short, pointed processics articularis

squamosi.

The Squamosal Prominence.—It has already been pointed out

(p. 32) that the constriction of the temporal region of the
cranium has given the tympanic region a sort of individuality not
met with in the skulls of the higher Passeres, but common among
the lower types, and among the Ooraciiformes.

In the Eurylsemid^e the free edge of this prominence projects

shelfdike beyond the head of the quadrate. It is continued
forwards into a hastate 2^'>'ocessus zygomaticus squamosi directed

downwards and outwards. From the base of the inferior surface

of this process projects a short pointed processus arfAcularis

squamosi ; between these two processes the head of the quadrate
is firmly grasped.

The temporal fossce are especially deep in Corydon. As in other

genera, they are linguiform in shape and do not extend inwards
beyond the outer border of the supraoccipital fossa.

The trigeminalforamen pierces the skull-wall at about the level

of the otic articular process for the squamosal, but some con-

siderable distance mesiad thereof.

The orhito-sphenoid does not ossify. The interorhital septum is

largely fenestrated.

The interorbital region of the frontals is generally very narrow
so that the orbits are only very partially roofed. In front the
orbit is bounded by a H-shaped antorbital plate. In Galyptomena
the interorbital region is wide.

. The lachrymal, in Calyptomena (PL II. fig. 2, Z.), has the form
of a sigmoid rod more or less clubbed at each end. The upper end
woidd perhaps more correctly be described as hammer-shaped, and
is completely overshadowed by wide expansions of the frontal.

The whole ossicle is embedded in a groove carved out of a very
much swollen antorbital plate. The close resemblance between
the lachrymal of Galyptomena and that of Chasmorhynchus is

most remarkable. Both are embedded in the antorbital plate, and
both have the same sigmoid flexure. Only in the larger size of the
orbital end can the lachiymal of Chasmorhynchus be distinguished

from that of the Euryleemid Calypto'inena.

In all the other Eurylfemidse, however, the lachrymal appears

to have been lost ; further, the antorbital plate has been reduced
to a thin t—-shaped plate.

The Ethmoidal Region.—The mesethmoid is greatly reduced by
the fenestration of the interorbital septum. The antorbital plate

which bounds the orbit in front is j—-shaped and attached to

Proc, Zool. Soc—1905, Yol. II. No. III. 3
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the mesethmoid by a horizontal plate of bone, almost rod-like

in some species. The vertical, hamulate portion of the plate, by

its upper limb, considerably adds to the width across the frontal,

the lower, descending, process turns outwards to reach the

quadrato-jugal bar. In the extraordinarily wide-mouthed genus

C'orydon, however, the quadrato-jugal bar stands far from this

descending process.

The olfactory chamber, owing to the extremely reduced con-

dition of the maxillo-palatines, in the macerated skull is without

a floor, in the majority of the genera of this group ; but in two
{i\\\VLii,Euryl(Bmus and Cymhirhynchus, in the Bidtish Museum Col-

lection, this is more or less filled up by the ossification of a pair of

turbinals, one on either side of the septum nasi, Avhich apparently

answer to the concha media. Pyriform in shape, each extends

from the narial aperture backwards to the anterior horn of the

vomer, where it becomes attached. Above and behind this is an

oat-shaped and laterally compressed turbinal answering to the

concha posterior.

The nasal septum, in Calyptomena, is formed by a thin sheet of

bone running along the whole length of the under surface of the

nasal process of the premaxillfe. In Eurylcemtis, Cymhirhynchus,

and especially in Corydon, this septum becomes greatly swollen

and grooved on its under surface.

The Cranial Cavity.—The mesencephalic fossa is capacious.

Its floor sweeps rapidly upwards to form a strongly marked basin-

shaped cavity. This upward rising of the floor is much more
conspicuous than in some other genera, e. g. Menura or Corvus.

The internal auditory meatus is represented only by a shallow

depression. Immediately above and somewhat in front of this

lies the trigeminal foramen. This, opening under a strong ridge,

leads immediately into a deep groove across the floor of the

mesencephalic fossa and thence through the under wall of the

skull. All the branches of v leave by this foramen. There is no
separate foramen for the ophthalmic (v^) (orbito-nasal) ; and in

this respect the Eurylfemidre appear to agree with all the other

Passeriformes. The vagus foramen lies at the bottom of a deep

The cerebellar fossa is small, relatively to the cerebral, shai-ply

defined, and has the supra-occipital region marked with prominent
horizontal ridges. The foccular fossa forms a conspicuous

moderately deep and more or less pyriform depression, sharply

bounded caudad by the anterior semicircular canal.

The mesencephalicfossa is of considerable size and, as in other

Passeriformes, extremely well defined by a strong veitical ridge

above, and an equally prominent ridge formed by the pro-otic

below.

The 2^'i'tuitary fossa takes the form of a narrow tube rising

vertically from tlie floor of the skull. The dorsum sellce is reduced
to a knife-like edge. The pre-pituitary region is produced into a
moderately Avell-defined optic j^latform, triangidar in shape.
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The cerebral fossce are relatively of considerable size, though
relatively smaller than in Corvus for example. Thus, in the
Euryl?emicl£e the cerebral fossa is only distinguishable from the
mesencephalic fossa by reason of the boundary-line of the
tentorial ridge. In Corvus the mesencephalic fossa forms a
totally distinct basin-shaped cavity, lying as it were within the
cerebral fossa, which dips down to the outer side and below the
level of the fossa in question in the form of a deep pocket.

Menura represents a half-way stage between the Oorvidse and
Euryl^emidcB. In Menura, moreover, the roof of the cerebral

fossa is mai'ked by a low ridge roughly dividing the fossa into

two equal parts.

There is a well-developed bony/aZcc.

The olfactory fossae are reduced to a pair of small pits. But
there are strong impressions of an olfactory tube to be found in

the fore part of the cerebral fossa of the Eurylsemidse.

The Premaxilla.

The premaxilla in the Eurylfemidae forms the major part of the
upper half of the beak. Hooked at the tip, and of extreme
breadth, it recalls in many respects that of many of the Ooraciidaj,

e. g. Eurystomus, on the one hand, and of some Oaprimulgi,

e. g. Podargus, on the other. When these several types come to

be compared, however, these resemblances will be found to be but
slight.

More significant is the close resemblance to the Ootingidse.

This is well brought out in the skull of Calyptomena^ which, as

will be shown presently, presents many features in common with
Ghasmorhynchii/S. The number of other skeleton characters which
these two forms possess in common suggest affinity between the

two groups, rather than homoplasy.

In Calyptomena, which I propose to take as the typical

Eurylpemid for the purpose of comparison, the body of the pre-

maxilla is moderately large. The nasal process, fusing with the

nasals, is sharply truncated caudad, and articulates with the
frontals by a hinge. In this respect the Eurylasmid skull re-

sembles that of the Podargidie, and not of the Coraciidse.

The low position of the skull of Calyptomena is indicated by a
comparison of the narial aperture with that of the skulls of other
Eurylpemid genera.

In Calyptomena the nasals are of the typical holorhinal shape
with an obliquely sloping descending process. The nasal fossa,

in the dried skull, is a long oval aperture showing, within the
cavity, a narrow ridge of bone continued from the palatal border
forwards to meet a low septum hanging from the middle line of

the nasal process of the premaxilla. The septum represents the
ossified remains of the septwm nasi ; the small plate of bone
running inwards from the level of the tip of the palatine is a
portion of the alinasal cartilage which has become ossified.

3*
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Corydon, Eurylmmus, and Gymhirhynchus diifer conspicuously

from Calyj)tomena in this matter of the nai-ial aperture, as may be

seen by a comparison of figs. 2 5, 3 a, 4, PI. II.

In all three genera the nasal is reduced to its smallest possible

limits, little more than an arcuate bar being left. Of this, one

half represents the descending process of the nasal, the other the

body of the bone,—now merely a rod joined at its inner end to

the nasal process of the premaxilla, and affording the means of

articulation with the frontals. This, as I have remarked, takes

the form of a nasal hinge. In Eu.ryloi'nmis and Corydon the nasal

fossa, as in Gcdyptomena, is open in the dried skull, the actual

position of the nasal orifice in the living bird being indicated by
semicircular grooves in the anterior border of the nasal fossa.

The circle completing the rest of the fossa in the living bird

was roofed by the alinasal wall. In Gymhirhynchus this wall

almost completely ossifies, leaving an oval narial aperture, and

a small semilunar space immediately in front of the nasal (fig. 3,

PI. II.).

In the Eurylfemida3 the floor of the olfactory chamber is open

behind, revealing in Galyj^tomena an ossified sheet-like nasal

septum, which in Goryd.on becomes immensely swollen.

In the Ooracise, certain Caprimulgi and Pici the floor of the

olfactory chamber is more or less ossified. In Eurystomits and
the Bucconidse there is a long palatal fissure, which at first sight

appears to correspond to the huge palatal cavity of Ettrylceinus.

An examination shows, however, that this vacuity leads into a

spacious cavity underlying the olfactory chamber and formed by
the inflation and absorption of tissue of the nasal septum. In
Podargus the palatal surface of the prema.xilla is completely

ossified, and the olfactoiy chamber is reduced to the smallest

possible limits.

In Gorydon the nasal process of the premaxilla is immensely
swollen and rises far above the level of the nasal hinge. The
frontal is similarly swollen immediately above this hinge. The
intermediate stages between this condition and that found in

Ccdyptomena can be studied in Gymhirhynchus. Gorydon, indeed,

would appear to have i^eached the high-water mark of speciali-

sation in the matter of the jaws, among the Euryleemidae.

The Maxillo-jugal Arch.

The maxilla, as usual, is in the adult completely fused with the

premaxilla. In Gorydon the maxillary region of the jaw is highly

developed and forms a large semicircular plate, the convexity
forming its fi'ee edge and projecting downwards far beyond the
level of the quadrato-jugal bar.

The maxiUo-2ndatine 2^rocesses in Galyptotnena take the form of

a pair of delicate rods projecting backwards at a, very mai-ked

angle from the body of the maxilla, which, at this point, is

perforated by small pneumatic apertures. These rods, on each
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side of the skull, terminate immediately beneath the free end of

the vomer.
That these processes are degenerate there can be no doubt.

They have probably been derived from a condition precisely

similar to what obtains in Chasmo7^hynchus. In the lattei-, these

processes are swollen and spongy in character. Arising from the

maxilla at a point almost immediately below the descending

process of the nasal (in Calyptomena they arise distad of this

point), they extend backwards so as to run on either side of and

beneath the vomer for nearly one-fourth of its length.

In Corydon and Gymhirhynclitis these processes are more

slender than in Calyptomena, In Gymhirhynchus they are hook-

shaped.

Probably, as I have remarked, the maxillo-palatines of

Calyptomena at an earlier stage closely resembled those of

Ghasmorhynchus. It seems also highly probable that these, in

turn, were derived from yet more piimitive and much more

extensive tiianguk^r plates such as have been retained by the

Tyrannida3. The palate of Titijra, indeed, shows how easily the

Eurylsemiform palate could have obtained its peculiar maxillo-

palatines.

The quadrato-jugal bar in Galypiomena as in Ghasmorhynchus

is sigmoidally curved, as much so as in some Spheniscidfe. In

Gorydon and Gymhirhyncluis it is straight. There are no separate

elements distinguishable in this bar.

The Voiner, Palatines, and Pterygoids.

The vomer (PI. II. fig. 2 a), in Galyptomena, is roughly oar-

shaped in front and terminates caudad in a pair of long, slendei'

limbs, bowed outwardly so as to enclose a space through which the

parasphenoidal rostrum may be seen, and fused completely with

the palatines. The free end of the blade is truncated, and has the

angles produced into minute processes, thus showing that the

vomer Avas earlier of a more pronounced ^githognathous type.

In Corydon the vomer is much reduced, being represented by a

short, broad, oblong body produced caudad into a pair of widely

separated and slender rods which articulate with the palatines.

The free end of the vomer is squarely trvnacate with pi'ominently

produced angles. The dorsal aspect of the vomei' is closely applied

to the base of the septimn nasi.

Gymhii'hynchus resembles Gorydon in the shape of the vomer,

but difi'ers therefrom in that it is slightly constricted between the

free end and the origin of the posterior cornuae, which fuse com-

pletely with the palatines, forcing the parasphenoidal plates thereof

away fi'om their normal relationship to the parasphenoid.

In the Coraciidae the vomer is either wanting oi' reduced to a

mere spicule, e. g. Eurystomus.
In Ghasmorhynchus the vomer is lai'ger than in the Euryleemidje.

^githognathous anteriox-ly, it terminates postei'iorly in a pair of
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broad limbs indistinguishably welded with the palatines, agreeing

in this with Calyptomena and Cymhirhynchus.
The palatine (PL 11. fig. 2 «) in GalyjAomena is a long bone

:

anteriorly rod-shaped, it extends backwards as far as the

under surface of the antorbital plate, when, after sending out-

wards a prominent, rounded elbow—"transverse bone"— it turns

abruptly inwards, ultimately forming a roughlj' spatulate plate,

bent upon itself so as to form a long linear surface running along

the parasphenoid rostrum, and fusing mesiad with the vomer and

a free downwardly hanging curtain to form a cavernous space in

the roof of which is the base of the vomer.

The palatine of Chasonorhynchus differs from that of Calyj^to-

mena in the greater width of the hinder laminated portion and the

more extensive development of the inferior free edge, forming the

cavernous sjoace beneath the vomer. This edge now appears

rather as a shelf-like projection developed from the inner border

of the shaft of the palatine.

In Cymhirhynchus the palatine shaft is broaxler than in

Ccdyptoiniena^ and this increased breadth is especially noticeable

at its junction with the body of the premaxilla. The latter, as

has already been pointed out, is much more conspicuous than in

Ccdyptomena and terminates in a doubly crescentic free edge

synchronously with the palatines. Thus a relatively enormous
oblong space is enclosed. In Gorydon these features are still

more exaggerated, the " elbow " is also more strongly marked.

In broadness and the truncated form of the shaft of the

palatines, the more specialised Eurylsemidae recall the Podargidee,

wherein the body of the premaxilla is still more developed and the

truncation of the palatine distally more marked. Both in the

specialised Euryleemidpe and the Podargidas the truncation of the

vomer appears to have been brought about to facilitate the move-
ments of the nasal hinge, which in both types lies immediately

above the anterior ends of the palatines, while in the more
generalised Calyptomena^ which lacks a nasal hinge, the palatines

run far forwards.

The pterygoid in Calyptomena (PI. II. fig. 2 a) is a long,

slender, rod-shaped bone, laterally compressed, and perforated by
a pneumatic foramen at its articulation with the quadrate. At
its anterior end it meets its fellow of the opposite side in the

middle line ; and immediately sends upwards and foi'wards a sub-

crescentic plate which, embracing the parasphenoidal rosti'um by its

plane surface, affords attachment along its inferior border to the

vomer. Late in life the articulation with the vomer is succeeded

by anchylosis. Certain points concerning the morphology of the

end of the pterygoid will be discussed in the section dealing with
the nestling skull (p. 43).

In Chasmorhynchus the anterior ends of the pterygoids do
not meet in the middle line but impinge instead directly against

the parasphenoidal rostrum, foi-ming therewith a ptedate articu-

lation, which is lai'gely augmented by " hemipterygoid " elements
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corresponding to the sub-crescent ic plates of Calyptomena. These

hemipterygoids, in both the Euryloemid and Cotingid forms,

articulate with the palatines, in the adult, by means of an oblique

suture.

Corydon and Cymhirhynchus differ in no essential features from
Calyptomena.

The quadrate is peculiar in that, in common with the Tyrannidse

and some other Passei^ine forms, it sends out a strong spur for the

articulation of the quadrato-jugal bar. This spur projects like a

buttress laterad of the outer condyle for the lower jaw. The
squamosal and otic heads are closely approximated. The former

is wedged in between a prominent -processus articidaris squamosi

behind, and an equally well-developed processus articularis zygo-

maticus in front. In Corydon these processes are expanded

laterally so as to overhang the head of the quadrate, but at the

same time they afford this element a greater freedom of movement
than in Calyptomena. Cymhirhynchus and Utorylcemus are inter-

mediate in character in this respect.

The Mandible.

The mandible, in the Euryhemidas, is much bowed outwards

to a very considerable extent. In Calyptomena it has only a

relatively small symphysis : is truncated posteriorly, and shows

little or no trace of the separate elements of which it is composed.

The internal angular process is moderately well developed, and is

perforated by a small pneumatic foramen. The rami, in their

general shape, are rod-like, and slightly compressed laterally.

In Corydon and Cymhirhynchus, however, there is an abrupt

ti'ansition between the malar region of the mandible and that

portion covered by the rhamphotheca, which is most markedly

thicker and broader than the hinder region. The symphysial

region is very broad and spoon-shaped. The internal angular

process is more spine-like than in Calyptomena^ and there is a

feebly-developed posterior angular process.

The Hyoid.

The hyoid of the Eurylaamidte resembles fliat of the higher

Passeres. The basihyal (os entogiossum) is made up of a pair of

boomerang-shaped ossifications placed dos a dos, so that a long

free process is produced backward beyond the articulation with

the basibranchial 1. Basibranchials 1-2 are fused; the latter,

however, is a long cartilaginous style. The ceratobranchial and

epibranchials are of moderate length ; the latter are cartilaginous

at the free ends.

In Corvus, for example, among the higher Passeres, the basi-

hyals are long and straight, and run parallel with one another,

yet so as to leave a median space between them.
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iii. The Skull of the Nestling. (PI. II. figs. 1 & 1 a.)

It is a matter for regret that the British Museum Collection of

nestling skulls of Euryla3mida3 is limited to half-grown specimens

of Etirylcemus ochromelas , and these have suffered somewhat
severely as a consequence of having been preserved in formol.

a. Cartilage-hones.

The basioccipital cannot, in these skvills, be more than imper-

fectly traced, having become fused with the lateral occipitals.

The exoccipital, or lateral occipital, is a large, more or less

linguifoi'm plate presenting a broad convex external border, the

infei'ior segment of which forms the tympanic cavity, while the

superior arc of the cm've is applied in part to the base of the

squamosal and in part to the parietal. It is bounded mesiad

by the supraoccipital and tlie occipital foramen, which excavate

a considerable moiety fi'om its internal boixler. Inasmuch as the

exoccipital comes into contact with the jDarietal, it resembles that

of the Cuculidte.

The supraoccipital is short antero-posteriorly, and is not yet

ossified ; its superior margin being W-shaped and leaving a large

fontanelle between itself and the parietals. Laterad it has fused

with the lateral occipitals, leaving only a faint tell-tale notch to

indicate the junction.

Thepro-,epi-, and opisthotic bones are now completely concealed

when the skull is viewed externally.

The hasisjyJienoid is also concealed, being underfloored by the

basitempoial plate.

The alisphenoid appears as an oblong plate, having its long-

axis horizontal.

The orhito-sphenoid is still membranous, while the presphenoid

has fused with the basisphenoid.

The mesethmoid has only just commenced to ossif}'-, and is

represented by a small linguiform plate supporting the yet carti-

laginous antorbital plate, and bounded in front by the cranio-

facial fissure. The interorbital septum foiined by the backward
extension of the plate is as yet only outlined in cai'tilage.

The olfactory cavities occupy less than half of the so-called

anterior narial apertures as seen in the dried skull. The actual

anterior nares, in Uiorykamus ochromelas for example, are small

and round, and j^laced at the extreme anterior angle formed by the
divarication of the nasal and maxillary processes of the premaxilla.

The superioi' segment of this circle is formed by membiane, and
this extends backwards and inwards as a subtubular sheet to be
attached to the antorbital plate. Mesially this tube is shut in by
the nasal septum, and inferioily by membrane forming the roof

of the palate. Within the chambei' thus formed lies a long,

somewhat spatulate cartilaginous turbinal extending backwards,

by a short stalk, to the anteiior end of the vomer. The free end
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of the spatulate process lies on a level with, but mesiad of, the
external apei'ture. Without this chamber is a large sinus roofed

by the rhamphotheca, floored by membrane supported by the
maxillo-palatine process, and closed posteriorly by the antorbital

plate lying extei-nal to the nasal chamber. In the diied skull

this sinus is included as part of the external narial aperture.

The quadrate, though not yet comj)letely ossified, difiers in no
material particular from that of the adult.

b. The Membrane-hones.

The jmriQtal is roughly quadraiigular in shape ; its superior

external angle is drawn upwards into a point, its inferior external

angle forms a sweeping curve. - Its mesial border is not yet

ossified in the skull now desciibed. A small portion of its inferior

border, lying between the supraoccipital and squamosal, comes into

actual contact with the exoccipital.

The /ro«to^ along its posterior border follows the curve of the

parietal : anteriorly, in the mid-orbital region, it becomes reduced
to a narrow band, and finally terminates in a strap-shaped process

underlying the nasals. Before leaving the cranial cavity its free

edge passes downwards and inwards to join the alisphenoid

inferioi'ly. The rim of this inturned plate is overlapped by a long

tongue-shaped process of the squamosal (PL II. fig. 1 a).

The squamosal is a somewhat remarkable bone. Roughly
J.-shaped, the horizontal region overlajos, mesiad, the lateral

occipital and extends so as nearly to reach the supraoccipital

;

laterad it overhangs the tympanic cavity and terminates in

a pointed jjrocesstcs zygomaticus squamosi. The vertical shaft

arising from this base is roughly sword-shaped, with a slightly

decurved pointed tip. About one-third of this blade arises above
the level of the parietal to overlap the frontal as already desciibed.

Immediately above the level of the superior border of the ali-

sphenoid this blade develops a barely perceptible j)i'ominence,

which supports a small cartilaginous nodule—the anlage of the

postorbital process.

Another most noteworthy feature of the squamosal in this

skull is the fact that the greater pai't thei'eof appears on the

inside of the skull : only, indeed, the extremities of the horizontal

and vertical portions being excluded. Compare figs. 1,1a (PI. II.).

In the most primitive types of Avian skull, it will be re-

membered, the squamosal is either entii'ely excluded from any
participation in the formation of the brain-case, or only a very
small area is admitted. Originally a quite superficial bone, it has

gradually absorbed the underlying osseous tissue, till eventually

it has forced itself into the very walls of the cranial cavity, and
this is especially the case in the skull of Eurylcemus ochromelas.

I am unfortuately unable at the present time to make any
extensive series of comparisons between the form of the squa-

mosal in the Euryltemidse and that of the Coraciiformes, or the
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Menuridse and other Passerifoi^m types, owing to lack of material.

Sucli a comparison I believe would be valuable.

So far, the peculiar squamosal of the Euryloemidfe i-esembles

most nearly, among the Coraciiformes, that of the Oapitonidre.

But the likeness is but general, and seems to point to the Capi-

toniform type as being the more primitive. Herein, this element
is roughly quadrangular in type, but has the antero-dorsal angle

produced into a point, which, however, does not extend on to the

frontal. Its mesial border is, indeed, exactly coterminous with the

extei'nal lateral border of the parietal. The alisphenoid in this

skull is prominent and forms a large triangular block fitting into

the deeply concave anterior bordei- of the squamosal on the one
hand, and overliung by the postorbital region of the frontal on
the other. The postorbital process appears to be formed in part

by the alisphenoid, and in part by the frontal. The squamosal
takes no part whatever iia its foimation. These I'elations can be

seen in the skull of Calorliam/phus.

The resemblance to the squamosal of the Passeriformes is close,

but is of a kind such as to leave little doubt but that this element
in the Eurylsemidte is much the more specialised : a fact which is

somewhat suri^rising, and is at the same time not without
significance.

Comparing the squamosal of Euryloimua ochromelas with that

of the Rook {Corvus frugilegus), it will be found that in the latter

this element is of considerable size, conical in form, and rises

supei-iorly to overlap the fi'ontal as in Eurylcemiis. The base of

this cone is broad, and its postero-internal angle is produced
backwai-ds and inwards to form a wedge between the parietal and
lateral occipital.

It is from a squamosal of this type that the squamosal of Eury-
Icemus has been derived. This evolution has resulted in a much
greater extension of the base mesiad, between the parietal and
exoccipital, and in the lateral reduction of the body of the bone so

as to transfoi'm the sometime cone into a xiphoid shaft springing

from a broad base. These changes will become the more apparent
by a reference to fig. 1 «, PI. II.

The nasal varies considerably in foim in this gi'oup. Unfor-
tunately, I have not material at my command which will enable

me to make a comparison of the early stages of growth of these

several varieties.

The lachrymal is not yet ossified.

The2}remaxilla apparently lacks palatine processes. What appear
to be vestiges of these seem i-ather to be ossifications of the mem-
brane forming the floor of the anterior region of the nasal chamber.
This point can only be solved by a further examination of well-

preserved material.

The maxilla appears to be unusually large in the skull, but the
decalcification caused by the formalin in which this specimen was
preserved has almost obliterated the premaxillary and quadrato-
jugal sutures.
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The quadrato-jugal is long, extending to beyond the middle of

the orbit.

The vomer is not yet ossified.

The ixdathies difler from those of the adult in that the trans-

palatine elements (?) are as yet membranous.
The j^terygoid is rod-shaped, bent at its posterior extremity at

an obtuse angle, so as to fit closely to the parasphenoidal rostrum.

The free end of this rod is pointed, and bears a small pointed

piece of cartilage. Whether this represents the hemipterygoid,

or, as seems more likely, the unossified extremity of the shaft, is

a point which can only be determined by the examination of

somewhat older skulls.

The palatine extends backwards beneath these bent limbs of the

pterygoid.

The apparent absence of the hemipterygoid is a point of con-

siderable interest. The interpretation to be placed upon this fact

is, I think, not that the pteiygoid shaft retains its primitive

integiity, but that the hemipteiygoid element has been lost, just

as it has in many other groups of birds. My reason for this view

is that the vomer, which shows various grades of reduction in the

Euryl?emida3, is suppoi-ted entirely by the palatines, as in all other

cases where the hemipteiygoid has been greatly reduced or is

wanting.

There is nothing remarkable in the absence of this element,

because, as has been shown, the skull in this group is highly

specialised in many ways.

The elements of the mandible are as yet distinct.

iv. The Yeetebral Column.

All the presynsaci-al vertebrae are hetei'oco^lous and free.

The cervical vertebrae are characterised by the deeply incised

neural plates of the 6th-10th vertebrae, where the posterior

zygapophyses are bome upon the under surface of the free ends

of long beams.
The atlas has the odontoid ligament perforated.

The axis bears a large tooth-like neural spine and a large pair

of hyperapophyses. The second and thiixl have large quadrangular
neiu^al plates, the hinder angles of which in the third vertebi'a are

produced upwards into strong hyperapophyses. The outer borders

of these plates are pierced, on each side, by a small foramen. The
hyperapophyses of the 5th to 8th vertebi'se ai-e placed about
midway between the neural spine and the posterior zygapophysis.

From the 5th to 11th vertebrae the neural plates are deeply incised

both before and behind the neural spine. The neural spines

gradually decrease in size from before backwards, so that from the

9th to the 12th they are represented only by the merest tubercle.

Hypapophyses are borne by the 2nd, 3rd, 4th, and 5th vertebrae

;

the 7th to 10th bear catapophyses, feebly developed ; hypapo-



44 MR. W. p. PYCRAFT ON THE [May 2,

physes again succeed from the 11th vertebra and are continued

backwards to the thoracic.

The cervical vertebrae are 12 in number. There are three

cervico-thoracic ; that is to say, there are three vertebrae bearing-

free cei'vical i-ibs. The 1st pair are reduced to the merest vestiges
;

the 2nd pair are long, bear vestigial uncinates, but no sternal

segment ; the 3rd pair bear large uncinates and a long styliform

sternal segment, which does not, hoAvever, reach the sternum.

Thus, it is obvious that, at no distant date, these three vertebraj

formed part of the thoracic series and ai-ticulated with the

sternum. Tliey differ, moreover, in form from the true cervicals,

and resemble the thoracic series in having broad outstanding

diapophyses.

The cervical and cervico-thoracics of the Eurylfemidfe differ

conspicuously fi-om those of the Menuridae and of the Coracii-

foi-mes, and resemble i-athei' those of the liighei- Passeres.

The thoracic vertebrae, six in number, have moderately developed,

quadrangular, neural spines. Only the 1st thoracic bears a small

hypapophysis. The centra are pierced by pneumatic foramina.

The last thoracic has been incorporated with the synsacrum.

Twelve vertebi-te enter into the composition of the synsacrum in

Cali/ptomena and Ci/jnbirhi/nc/ncs ; loin Coryclon. The numeiical

differences are as follows :

—

Cali/pfomena. Cymhirhynclius. Gortjdon.

Thoracic 1 1 1

Lumbar 2 2 3

Lumbo-sacral 3 2 2

Sacral 2 2 2

Caudal 4 + 8 free caudal 5 + 8 fI'ee caud . 5+ 8 free caud

.

Total 12 + 8 „ 12 + 8 „ 13 + 8 „

Thus Galypto')nena appeal's to have lost 1 post-sacral and
Cymbirhynchibs 1 pre-sacral. Coryclon wovdd appear to express the

primitive number of these segments.

The 2nd lumbal' in Calyptomena bears a large pair of ventri-

lateral processes abutting against the pi'e-ilia. The 1st sacral

vertebra lies immediately caudad of the hinder margin of the

acetabulum. The dorsi-lateral processes of the sacral and caudal

vertebrae are long, and, by the ossification of the tendinous tissue

overlying them, form a broad bony plate dividing the innominates.

Thei'e are 8 free caudals, including the pygostyle. The diapophyses

of those immediately following the synsacral sei'ies are not

embraced by the innominate, owing to the fact that these are kept

apart by the outstanding dorsi-lateral processes of the synsacral

series.

Coryclon and Cymhirhynchus differ from Calyptomena chiefly

in that the dorsi-lateral processes of the sacial and post-sacral



1905.] OSTEOLOGY OF THE EURYL^MID^. 45

components of the synsacral vertebrae are shorter, so that the

diapophyses of the first precauclal are overlapped by the hinder

ends of the innominate.

Well-mai-ked intercentra appear on caudals 5-7, in each of the

three genera laere described.

V. The Ribs.

The cervical ribs extend from the 4th to the 12th vertebrae.

The 1st and 2nd, 10th and 12th, are represented by little more
than broad plenrapophysial lamellae ; in the remaining vertebra?,

however, these lamellae are narrow and ba.nd-like, and the ribs

slender and styliform, extending the whole length of the centrum.

There are 3 cervico-thora.cic ribs. The first is reduced, only the

capitulum and tuberculum remaining connected by a common base.

The second is long, but bears no uncinate ; the third bears a short

sternal segment, which, however, does not reach the sternum.

There are 5 thoracic ribs, of which 4 only reach the sternum.

The uncinates are long and extend backwards to reach the 3rd rib

from their base of attachment.

In Goryclon the sternal segment of the 5th rib articulates by a

special facet with the stei-nal segment of the rib next in front.

vi. The (Sternum and Shoulder-girdle.
(Text-figs. 13, 14, pp. 46, 47.)

The sternum of the Euryla^midae is typically Passeriform, and
presents no very close resemblances to that of an}^ other group. In
some features it recalls that of the Cuckoos, in others of the

Oaprimulgi, but these are not of a nature likely to cause difliculty

in confounding the sterna of either of these groups with Passerine

sterna.

In the Euryltemidae the corpus sterni is short and broad—the

breadth nearly equal to the length. The posterior lateral processes

are long, extending forwards to a point corresponding to a trans-

verse line through the middle of the corpus sterni ; the free ends

of these processes are spatulate. The metasternum has its free

border squarely truncate, so as to form a continuous line with the

free ends of the posterior lateral processes ; broken only by the

notch enclosed l^y this process. The anterior lateral processes in

Calyjytomena have their free ends truncated and curved slightly

backwards. In Corydon these processes are long, pointed and
directed forwards. Cymhirhynchus is intermediate in this respect,

the process bemg long, truncate, and directed forwards. The
articular surfaces for the sternal ribs are confined entirely to these

processes.

There is no sinna interna. The spina externa shows only the

faintest indication of the bifurcate free end which prevails among
the Passerifonnes (text-fig. 13, s.e.). In Cymhirhynchtis and
Corydon this spine is triangular in section ; in Calyptomena it
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should rather be described as blade-shaped, the dorsal edge of the

blade beuig much thickened ; in other words, the ventrally placed

keel of the triangle seen in Corydon has in this genus extended

downwards. The median line of the dorsal surface of the corpus

sterni is deeply grooved, and pierced anteriorly by a large

pneumatic foramen. In Cymhirhynchus^ and to a less extent in

Ccdyptoonena, the groove is laced across by narrow, irregular bars

of bone.

The carina is deep, and has the free (ventral) edge produced

forwards. The anterior (vertical) border bears a hollow groove for

the reception of the hypocleideum.

The coracoid gi-ooves look directly forwards, and do not meet in

the middle line. The doi-sal lips ai'e prominent and thickened
;

the ventral lips are well-defined, but have knife-like edges con-

tinued inwards on to the sjnna externa.

Text-fio-. 13.

,.y.7./.

Sternum of Calyptoniena , showing the simple (unbifurcated) spina externa, s.e.

a J. p., anterior lateral process; c, carina; pJ.p., posterior lateral process.

The coracoids are long ; as long as, or longer than, the corpus

sterni. The procoracoid process, though reduced, is still moderately
large, and forms a narrow flange of bone, arising beyond the

middle of the coracoid shaft and having its free edge directed

downwards. Oephalad it articulates with the scapula, and with
the clavicle forms theforamen triosseum. The procoracoid of the

Emylsemidre is larger than in the Cotingidie. In the Picida; the

procoracoid appears to be wanting, and in the higher Passei'es it

is redviced to the merest vestige, e. g. Corvus. The breadth of the

base of the coracoid is increased by narrow phalanges of bone, one
on either side extending forwards, for about one-fourth the length

of the shaft. On the dorsal aspect of the shaft a jDrominent

tongvie of bone is sent up to abut against the dorsal lip of the
coracoid groove. This at least obtains in Caly2)tomena ; in

Corydon and Cymhwliynclius it is less marked.
The scapida is long, narrow, and scimitar-shaped. The furcula



1905.] OSTEOLOGY OF THE EURYLJ^MID^. 47

is long, slender, gently arched, and bears a large hypocleidenm,

roughly quadi-angular in form, and articulating with the anterior

edge of the carina. The free ends of the furcula are exjoanded to

form flat plates articulating with the acrocoracoid, procoracoid, and
acromion process of the scapula (text-fig. 14), thus enclosing the

foratnen triosseimi.

In the form of the sternum and shoulder-girdle the Eurylsemidfe

closely resemble the Ootingida?, especially in the form of the spina

externa, which is simple, and thereby difiers from the typical

Passerine form wherein it is forked. In the Euryleemida3 this

process is more or less spike-shaped, whereas in the Cotingidse it

appears to be generally flabellate. In Chasmorhynchus the

posterior sternal notches are not so deep as in the Eurylsemidse.

The hypocleidenm articulates nearer the antero-ventral angle of

the carina ; and the coracoids do not develop the internal basal

flange found in the Eurylaemidse.

Text-fio-. 14.

ccc /- W'

/'

Poitiou of the slioulder-girdle of Calyptomena, to show the meeting-point of the

scapula, coracoid, and clavicle, forming the inner wall of theforamen triosseum,

sc, scapula ; ac, acrocoracoid
; _/., furcula.

In the relations of the articulations between the procoracoid,

furcula, and scapula, where these iinite to form the foramen
triosseum, the Eurylfemidse are distinctly Passerine, though this

arrangement also obtains among the Picidte—a fact of some
significance.

In Caly2Jtomena, for instance, the acromion process of the scapula

extends downwards along the anterior border of the free edge of

the procoracoid, and aifords an articular surface cephalad, for the
posterior angle of the expanded free end of the furcula. In
Chasmorhynchus this articulation for the furcula is markedly
increased ; and this increase apparently reaches its maximum in

the Oorvidse, where the acromion forms a long beam-like roof

to the foramen triosseum, and a very extensive articular surface

for the furcula.
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vii. The Pelvic Girdle.

Outside the Passerine series the pelvic girdle of the Euryljemidfe

resembles most nearly that of the Capitonida? ; from which, however,

it may be distinguished by the fact that whereas in the Euryleemidse

the post-acetabular ilium is produced caudad into a spine, in the

Oapitonidee this backward extension is broad and bifurcate.

Among the Passeres it approximates most closely perhaps to that

of Ghasmorhynchn,s. Cymhirhynclms only, among the Eur-ylfemidte,

appeal's to possess even a vestige of the pectineal process. In

Calyptomena the pre-acetabular ilium is broad throughout its v/hole

length, and sharply truncated anteiiorly. The infei-ior boi'der

thereof is markedly sinuous. The pre-acetabulee of the right and

left sides are widely separated one from another ; and rise so-as to lie

nearly level with the ridge of the neural crest of the synsacrum,

thus forming a large, open, canalis ileo-hmibalis. The post-

acetabular region of the ilium is expanded to form a broad dorsal

plane, and passing backwards terminates in a long spine, which, in

Cymbio-hyncJnis and Coryclon, is closely applied to the free ends of

the transverse processes of the post-synsacral caudal vertebree.

The ischitmn in Galyptomena is long, produced backwards consi-

derably beyond the level of the jDost-acetabular region of the ilium,

and terminates in a downwardly-directed hook-shaped process which

fuses with the pubis. CymhirhyncMis differs but slightly from

Galyptomena is this respect. In Corydon the ischium is shorter

antero-posteriorly, and deeper, than in the two genera just described,

and does not pi'oject beyond the level of the free end of the post-

acetabular ilium. Further, the dorsal border of the pre-ilium is

much cut away anteriorly so as to expose a great portion of the

synsacral neural crest.

The ischio-pubic fissure is closed in all three genera here

desciibed ; the obturator foramen is shut off thei'efrom by a bony
bar.

The pubis is long and straight, and projects beyond the level

of the ischium, especially so in CalyjAomena.

The close approximation of the post-acetabular ilium to the

transverse processes of the free caudal vertebrae is due to the

shortness of the transverse processes of the synsacral vertebrae

already referred to.

The fovea lumhalis is small ; and the fovea ischiadica and
jnulendalis are confluent.

viii. The Pectoral Limb.

The pectoral limb of the genera here described presents no
marked differences by which they can be distinguished one from
another.

It resembles that of the Coliidai and Oapitonida3 in that

metacarpal II. sends backwards from its proximal end a small

triangular bony spur (intermetacarpal process) to abut against
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metacarpal III. In the Euiylasmidfe this spur is, however, much
lai'ger than in the Coraciiform genera referred to.

The humerus only is pneumatic ; and is subequal to, or shorter

than, the manus. The foi'earm is the longest segment of the limb.

The sulcus transversum or coraco-humeral groove is shallow. The
crista siqierior is triangular in form.

The incisura ccqntis is fairly sharply defined ; the fossa

suhtrochanterica is lai"ge. There is a small ectepicondylar process,

which, it is to be noted, is not forked as in the higher Passeres
;

the entepicondylar process is still smaller. Yentrad of the

tuberculum ulnare is a prominent spur-like blunt-pointed tubei'cle

directed backwards and outwards so as to intei'lock with the

olecranon process of the ulna in the extended wing.

On the palmai- surface immediately above the radial condyle is

a small tubercle for the attachment of the inner head of the

extensor rtxetacarpi ulnaris.

The ulna has a prominent, pointed, olecranon process, and bears

a row of small tubercles, for the attachment of the secondary

remiges, along its postaxial border.

The radius is slender and slightly bowed. The forearm is the

longest segment of the wing.

The manus is well develojDed. As in the Oapitonidse and the

normal Passeres, the base of Mc. II. sends backwards a bony
plate to overlap? and fuse with the base of Mc. III. In the

Eurylfemida? this plate (intermetacarpal plate) is of considerable

size, its base extending down the shaft-for some distance.

In some Coracise, e. g. Euri/stomus, there is also an intermeta-

carpal plate, but feebly developed, and not fused with Mc. III.

ix. The Pelvic Limb.

The pelvic limb, in the Euryltemida?, has, in common with the

Cotingidse, a syndactyle pes ; and in this respect these two families

resemble many of the Coraciiformes. None of the bones are

pneumatic ; in which respect the Eurylsemidee differ from the

Cotingidte, which have a pnevimatic femur, and resemble many of

the Ooraciidfe.

The femur is long and slender. The popliteal fossa is represented

only by a shallow depression.

The tibio-tarsus has moderately well-developed ecto- and ento-

cnemial crests and a long fibular crest. The shaft is curved first

forwards, then inwards, so that the distal end thereof is mai-kedly

inflected. The extensor bridge is ossified. The intercondylar

gorge is deep. The fibula extends to below the level of the middle

of the shaft of the tibio-tarsus.

The tarso-metatarsus is moderately long. The hypotarsus is

complex. The distal end of the shaft is flattened from before

backwai'ds, and laterally expanded to form the condyle for digits

II.--IY. These condyles all extend forwards to practically the

same level, the middle condyle scarcely projecting beyond the level

Proc. Zool. See— 1905, Vol. II. No. lY 4
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of those on either side. In section the shaft is subcylindricah

Mc. I. is long, as in the Passeres.

The pelvic' limbs of the Eiuyhemidfe and Cotingidfe can be

distinguished from the limbs of the syndactyle members of the

Ooraciiformes by the fact that, in the latter, the tarso-metatarsus

is either broad and flat, or deeply grooved anteriorly, and is more

or less triangular' in section. Fui'ther, the cnemial crests of the

tibio-tarsus are, in the Ooraciiformes having this type of feet, but

feebly developed.

X. Summary.

Regarded, by common consent, as the most lowly of the

Passeriformes, the Euiylpemidje are at the same time an extremely

specialised group ; much more so than has been hitherto recognised.

Such a condition might have been expected indeed, inasmuch as

this is a common feature among primitive groups.

Nowhere is this specialisation more conspicuous than in the

skull. The basipterygoid processes have entirely disappeai-ed
;

the maxillo-palatines have been reduced from broad triangular

plates to rod-like splints ; and a singularly perfect fronto-nasal

hinge has been deA'eloped. In some genera, as in Corydon, the

beak has vastly increased in size, and has acquired a markedly
hooked shape, as well as a great increase in breadth. Nor is this

all. The vomer presents a number of gradations in the direction

of reduction and degeneracy ; and this is true also of the nasals,

whereby the anterior narial fossa—which, by the way, is only in

fact a narial fossa in so far as its extreme anterioi-end is concerned

—

is enormously enlarged. The lachrymal has been reduced to a

mere vestige embedded, though still free, in the anterior face of

the antorbital plate as in Calyptomena, or it is wanting as in

Corydon. The palato-pterygoid ai-ticulation is also specialised
;

so too is the nature of the vomerine support, this having been
transferred from the pterygoids to that of the palatines. The
hemiptei-ygoid element appears to be wanting, but traces of this

may turn up in the nestlings of Calyjitomena.

Evidence of yet further sj^ecialisation is obtained from a study of

the nestling skull. Besides the disappearance of the hemipterygoid

just referred to, the squamosal gives unquestionable proof in this

direction
;
yet, at the same time, having preserved the essential

characters of its shajje, this element, more than any other bone
in the sk\dl, affords testimony of no uncertain kind as to the truly

Passerine character of the group. Roughly X-shaped, there can
nevertheless be no doubt, from the general contours of the bone,

that it has been derived fi-om a larger and more conical plate

resembling that which obtains in the Corvidse for example.
Further, as in all the Passeres, the long axis of this bone is

continued upwards and forwards beyond the parietal so as, in short,

to overlap the fi'ontal. So far as I liaA^e yet been able to ascertain,

such an extension does not obtain anywhere among the Coracii-
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formes. A further indication of specialisation is the fact tliat

the squamosal, in all the Passeriformes and most of the Coracii-

formes, has absorbed the underlying bones so that it now
appears, almost in its entirety, within the cranial cavity. The
remai'kable variations which obtain in the Class Aves, in the form
and arxungement of the membrane-bones are of considerable

interest. These changes seem to follow along certain definite

lines, and are the more remarkable because, save for the first few
weeks of the bird's life (the nestling period in short), these bones,

as separate entities, cease to exist, being fused to form one
homogeneous tissue. Yet progressive evolution is as obvious as in,

say, the sternum oi- pelvis ; though they cannot be individually

influenced by the strains and stresses incident to the struggle for

existence in the same way as if they maintained their individuality

throughout life, or for at least some considerable time after leaving

the nest. This is a point to which I propose to return later.

So far we have described only the specialised features of the

skull ; what of the primitive ? It is difficult to speak with any
degree of certainty on this point. The small size of the
anterior, posterior, and superior tympanic recesses, and of the
tympanic cavity, may be reckoned in this category ; and so too,

probably, should the long narrow vomer as seen in Galyptoniena.

The close approximation of the otic and squamosal heads of the
cjuadra,te is an undoubtedly primitive chai-acter. These, in the
E'lrylsemidte, are barely separated ; in the Corvidas, for example,
they are comparatively wide apart. These few points seem to sum
ap all the evidence that is obtainable on this question.

How far specialisation has gone in the skulls within this group
may be seen at a glance by comparing the skull of Galyptomena
with, say, that of Corydon. In the latter the antorbital plate is

greatly reduced in size and thickness, and the lachrymal is

wanting. The beak is markedly wider, more hooked, and
articulates with the frontal by a more pronounced nasal hinge,

while the nasal sejotum is obliterated by the inflation of the nasal

processes of the premaxLlla.

The simple, unforked condition of the spina externa of the

sternum is undoubtedly a primitive character ; and in the form
of the pelvic girdle this group is less advanced than in the

remaining Passeres.

Before proceeding to discuss the relationship of the Eurylaemidee

to the remaining Passeres, it would be well to say a few words as to

the wider question, of the probable allies of the Euryltemidse

outside the Passeres. This is a matter on which it is impossible

to dogmatise ; at most, one can but throw out suggestions, of a
very nebulous character.

It will be found, probably, that Flirbringer (3) has come nearest

to the solution of this problem. He points to a relationship

between the Euryleemida? and the Cypseli, and a yet closer alliance

with the Pici. Aflinities to the Coraciidce he regards as remote
indeed

.

4*
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My own work most certainly tends to supjjoi-t Fiirbringev's

conclusions. It is possible that the Eurylfemidfe will prove to

be related both to the Caprimulgi and Cypseli. As regards the

connection with the Pici, it is significant to note that the squamosal,

in the nestling, closely resembles that of the Passerine type, inas-

much as it overlaps the frontal, an arrangement which does not

appear to occur elsewhere among the Ooraciiformes.

Coming now to the question of the relationship of the Eury-
Ifemidse to the remaining Passeres, I would remark, at the

outset, that there seems scarcely sufficient ground for separating

the former so widely from the latter as has been done by many
duiing recent years. This sepai-ation foreshadowed by Garrod,

and consummated by Forbes, has been widened even fui-ther than

either of these distinguished workers would have considered

justified.

Forbes, just twenty-five years ago (2), summarised the main
features of the Euryla^mida?, from the systematic point of view,

as follows :
—" .... They are not Tracheophone ; and in that

they possess the sciatic instead of the femoral artery, they differ

from the Piprida; and Cotingidfe, with which they have so often

been associated. From these, too, they diflfer, as they do from
the Tyrannida?, Pittida?, and Rujncola., in the details * of the syiinx

as well as in the simple manubrium sterni and other points. As
has already been stated, they difFei- from all the other Passei'es in

the retention of a vinculum in the deep plantars of the foot . . .
."

In a second contribution to this subject during the same month
these views were repeated. After referring again to the syrinx

and syndactyle foot, he goes on to i-emai-k :
—" The peculiarities

of the Euiylasmidse, and especiall}^ their oft-spoken-of retention

of the plantar vinculum, are sufficient, 1 think, to justify their

forming a main division of Passeres by themselves, as suggested by
Prof. Garrod, which may be termed Desmodactyli, in distinction

from the others, Eleutherodactjdi ..."

It seems to me oj)en to question whether so wide a separation

is justified.

After all, the existence, or rather we may say the survival, of

the plantar vinculum is not so very sui'prising, not more so than
the persistence of basipterygoid processes for example—which
crop up sporadically among groups which have, as a whole, long

since lost them. In Ccdijptomena., according to Beddard, this

vinculum is wanting. Some importance has been given to the
statement made by Forbes, that in Eurylcemits ochromelas there

is a second vinculum : the additional slip "being given off lower
down, from the hallux tendon, which joins the tendon of the
digital flexor at the point where the latter, splitting into three,

receives the main vinculum." Gadow (4), commenting on this

statement, remai-ks that this arrangement closely agrees with w hat
obtains in Upupa and Irrisor, a fact which suggests the origin of

the Passerine plantars from this type.

* Italics mine.—W. P. P.
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Though I looked carefully for this slip, I failed to find it, yet I

examined three or four specimens.

Foi'bes showed that, in the matter of the syrinx, the Euryla^midse

agree most nearly with the Philepittida^ of the Old World ; and,

after that, with the Cotingida?, Piprida?, and TyrannidfB of the IS'ew

World. This organ is of the '' Mesomyodian," " tracheo-bronchial
"

type, or, to adopt Gadow's term, the syrinx is tracheo-bronchial

and " Anisomyodean."
Had the syrinx instead of the plantar tendons been adopted as

the basis of classification for this group, then the Cotfngidse

would have been regarded as the moi-e primitive group, inasmuch
as in Lipciugus cineraceus the intrinsic muscle, according to

Beddard, is of great width, " which seems to foreshadow its

division in the Oscines into a complex of muscles . . .
."

The many characters which the Euryl^midse and Cotingida?

share in common—skeletal, muscular, syringeal, pterylological,

&c.—are surely proofs that these two groups are much more neai'ly

allied than is generally supposed to-day : the likenesses are too

many and distinct to be put down to convergence or correlated

variation.

The fact that the spina externa of the sternum is simple is

generally bracketed together with the plantar tendons, and other

characters, so as to emj)hasise the primitive character of the

Euryla^midfe. But this same peculiarity of the sternum occurs

again in the Cotingidae. The pterylosis of the Eurylaemidfe is

generally regarded as peculiar : as a matter of fact, it is hard to

distinguish from that of the Cotingida?. The syndactyle foot

again turns up—in the Cotingidse. We have already described

the close resemblances which obtain in the skulls of these two
groups.

Turning now to the muscular system. The syringeal muscles

we have already referred to. They offer no striking peculiarities

of structure. Indeed, the only muscles which seem to call for

comment in this summary are the hrevis and longus divisions of

the deltoideus. The separation of this muscle into two distinct

parts is nowhere so complete as in the Passeres.

• In its primitive (archicentric) condition, this muscle arises, in

part from the acromion aiid inner face of the expanded free

end of the clavicle and in part from the os humero-scapidare and
crista lateralis of the humerus. It is inserted by a common
tendon into the base of the ectepicondyloid process ; the tendon
forming the terminal of a practically homogeneous muscle.

I have not yet had time to study the ajDOcentricities of this

muscle, but it would appear that as specialisation proceeds it

breaks up into two more or less equal and perfectly distinct

muscles terminating in a common tendon : later the brevis

portion becomes suppressed and the longus much shortened, each

receding farther and fai'ther up the shaft of the humerus.
I have only just realised the potentialities of this muscle as a

factor in systematic work, and therefore have no large series of
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data to support this interpretation. But the facts, in so far as they
ai'e relevant to the present paper, seem to show that the primitive

(archicentric) condition is represented fairly well in, say, Paradisea.

In Gorvus corax the longus poi'tion is degenerate and fuses Avith

the brevis just below the middle of the shaft of the humerus, the
brevis portion then running downwards, ultimately becoming
tendinous and passing to its insertion at the base of the ectepi-

Text-fig. 15.

C^ ?^, /.

07..

Cv. 7^?.. C.

Dissection of arm, dorsal aspect, of Eurtjlcfmus uchromelas, to show the deltoidens
major longtis and brevis. The longus portion has been cut through the middle,
and the two halves drawn in opposite directions. The brevis portion has now
beeonie very degenerate and quite functionless.

d.m.h., deltoideus major brevis; d.m.l., deltoideus major longus;
a., anconeus ; h., humerus : n., nervus radialis.

condylar process. In 6'turnus both portions are extremely A\-ell

developed, and perfectly separate until the distal end is attained,
where they^ fuse in a fleshy insertion in which may be traced two
distinct incipient tendons.
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In the Eiuyliemidfe and Cotingida?—at least in so far as

Riqncola is concerned—the niajoi- portion is well developed, but
the brevis portion has now receded, not extending beyond the
middle of the humerus, and having an entirely fleshy insertion

;

the longus portion, on the other hand, is slender and terminates
in a long tendon.

This interpretation of the transformations of the deltoides

viajor et minor, it Avill be noticed, runs directly counter to that of

Dr. Chalmers Mitchell, wdio, in a paper " On the Anatomy of

Gruiform Birds "
(6), contended that apocentricity in this muscle

was shown by the gradual extension down the shaft of the major
portion. It would seem, rather, as if the archicentric condition
were represented by the maximum downward extension, and that

apocentricity is represented by the gradual reduction of muscular
tissue.

That this reduction and inevitable suppression of the brevis

portion represents an extremely specialised condition there can be
no doubt ; and the fact that it is shared also by the Ootingidfe

seems to me, coupled with the numerous other points which these

two groups share in common, to show conclusively that the
Eurylfemida? and Cotingidae must henceforth be regarded as very
closely related forms.

These two groups differ in some other myological charactei\s, as

might be expected. The most noticeable is the fact that the
latissimus dorsi jjosterior in the Cotingida? appears to be wanting,
though it must be remarked I have only been able to examine a
single specimen of Rupicola in this connection. In the Eurylse-

midae both muscles are present, strajD-shajDed in form, and widely
separated ; therein diftering from the Corvida?, in Avhich they are

of considerable size and slightly overlaj) one another. But this

feature is one of many piimitive characters which the Corvida?

have retained.

The peculiar myological resemblances which these birds share
do not necessarily imply relationship ; but, as I have just remarked,
there are so many structures in which these two groups agree,

that it is impossible to entertain any notion of convergent
resemblance between the two. The points of likeness are so

peculiar, and affect such different, independent systems, that

correlated variation and convergence cannot be regarded as a
satisfactoiy explanation of the case. When two apparently con-

vergent forms come to be particularised, each new point of

resemblance which is brought to light is to be regarded as an
additional link in the chain of evidence, establishing the common
origin of the two forms in question.

Thus, then, I contend there is no evidence which will justify

the present isolated position which has been almost universally

assigned to this gi-oup dui^ing the last few years. It is quite

possible that further investigation Avill show that the Eurylajmidte

are entitled to rank no higher than a subfamily of the Cotingida?.
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But this point, as well as the status of the "Passeres Clamatores,"
I propose to deal with in a furthei- communication at no distant

date.
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xii. EXPLANATION OF PLATE II.

Fig. 1. Inner aspect of skull of nesilmg Eit^ylaimis shovihig the large area occupied
by the squamosal.

1 a. Outer view of same skull showing the peculiar form of the squamosal.
2. Side view of Calyptomena viridis showing the peculiar lachrymal, large

narial aperture, and large and spongy antorbital process.

2 a. Ventral view of same skull to show the vomer, maxillo-palatine processes,
and wide-set palatines.

2 J. Dorsal aspect of same skull to show the large size of the nasal fossa and
the nasal hinge.

3. Ventral aspect of skull of Cymhirhj/nclms showing the slender maxillo-
palatine processes, short vomer, and sharply bent palatines. Note the
difference between the palatal surface of this species and that of
Calyptomena

.

3 a . Dorsal aspect of same skull to show the closing in of the nasal fos? a and
the formation of pseudo-nasal apertures.

4. Dorsal aspect of the skull of Corydon to show the large size of the narial
apertures and nasal hinge.

JExplanatioii of Letters.

a.o.p. = antorbital process.

als. = alisphenoid.

a.p.v. = anterior palatine vacuity.

b.oc. = basi-occipital.

b.s. = basisphenoid.

ex. = exoccipital.

fr. = frontal.

7i.pt. = hemipterj'goid.
I. = lachrj'mal.

mes. = mesethmoid.
vtx.p. = maxillo-palatine.

na. = nasal.

ii.h. = nasal hinge.

p. = parietal.

pa. = palatine.

pi.na. = posterior nares.

p.o.p. = postorbital process

pro. = prootic.

pt. = pterygoid.

s.v. = septum nasi.

sq. = squamosal.
V. = vomer.
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May 16, 1905.

G. A. BouLENGER, Esq., F.R.S., Vice-President,

in the Chair.

The Secretary read the following report on the additions that

had been made to the Society's Menagerie in April 1905 :

—

The registered additions to the Society's Menagerie during the

month of April were 205 in number. Of these 67 were acquired

by presentation and 19 by purchase, 104 were received on deposit,

9 by exchange, and 6 were born in the Gardens. The total

number of departures during the same period, by death and
removals, was 126.

Amongst the additions special attention may be directed to :

—

A young female Chimpanzee (^Ardhro'pojnthecus troglodytes),

deposited on April 8th.

A young female Girafie from Northern Nigeria, probably
belonging to the race known as Giraffa camdojiardalis peralta,

purchased on April 7th.

A young male Huanaco {Lama hioanacos), from Punta Ai-enas,

Tieriu del Fuego, presented by Mr. Moritz Braun and Capt. R.
Crawshay on April 10th.

A pair of Concave-casqued Hornbills [Dichoceros hicornis) from
India, purchased on April 4th.

Mr. Oldfield Thomas, F.Il.S., exhibited examples of a new
Golden Mole from Knysna, Cape Colony, which had been obtained

by Mr. Grant in coiuiection with Mr. C. D. Rudd's exploration

of South Africa, and which he proposed to name in honour of

Mrs. Rudd, who had taken much interest in the results of the

exploration.

Amblysomus corri/e Thos. *, Abstr. P. Z. S. No. 20, p. 5,

May 23, 1905.

Rather smaller than A. hottentottus. General colour dark
smoky blackish, darker than in A. ms, with a beautiful iridescent

sheen, greenish to coppery violet, over the whole upper surface.

Sides and belly not or scai'cely lighter, a slight brownish tone
occasionally present along the centre of the abdomen. Hairs of

back 8-9 mm. in length, their bases dark slaty grey, their ends
lighter and more brownish grey subtei'minally and their tips

ii-idescent blackish brown. Crown and forehead like back. Cheeks
paler, greyish or yellowish, but not conspicuously contrasted.

Limbs and upper surface of hind feet smoke-grey.
Skull (PI. XYI. t fig. 3) in its general characteis like that of

* [The complete account of the new species described in this communication
appears here ; but since the name and preliminary diagnosis were published in the
'Abstract,' the species is distinguished bj^ the name beina; underlined.

—

Editoe.]
t P. Z. S. 1905, vol. i. p. 254.
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A. hottentottiis, but markedly narrower across the brain-case
;

i\Yid the zygomata less thickened at their posterior base. As a

i-esult, the two skulls being of about the same length, the general

outline was much less broadly triangular. Muzzle and inter-

orbital region narrow and delicate.

Outer edge of permanent teeth narrow antero-posteriorly, and
of milk-teeth broad with conspicuous cusps, as shown in the Plate.

The anterior premolar triangular, not extended ti-ansversely as

in A. ohtusirostris and chrysillus.

Dimensions of the type, measured in the flesh :—Head and
body 129 mm. ; hind foot 13.

Skull—greatest length 28, basal length 22'6
;
greatest breadth

across brain-case 16'6 ;• greatest height 12'6
; interorbital breadth

8 ; front of i^ to back of m~ lO'S
;

palate, breadth across

premolars 8'1.

An adult female had a head and body length of 118 mm.;
greatest skull length 25"7.

Hah. Knysna, S..Oape Colony. "In Forest."

Tyjie. Old male. Original number 1021. Collected 25 January,

1905, by C. H. B. Grant, and presented to the British Museum by
Mr. C. D. Budd. Ten specimens .examined.

This handsome little species was not only a veiy interesting-

discovery in itself, but the fine series of it obtained by
Ml-. Gi'ant, of both sexes and diflerent ages, had enabled
Mr. Thomas to identify with confidence the milk and permanent
dentitions of the specimen figured in the plate illustrating his

paper on the ZuluLxnd Mammals collected by Mr. Grant. No
pi-oper knowledge of the respective charactei^s of the two den-
titions had hitherto existed.

~Slv. H. B. Fantham, B.Sc, F.Z.S., exhibited microscopic
slides of and made remarks upon Lanhesterella tritonis, n, sp., a
Hfemogregarine parasitic in the red blood-corpuscles of a Newt,
Triton cristatus {Molge cristata). Blackboard sketches were made
illustrating the life-history of the parasite so far as was known.

This parasite Avas found some time ago by the exhibitor while
working in the Zoological Laboratory, University College, London.
Afterwards his observations were independently confirmed by
Dr. A. C. Stevenson. Uj) to the present the trophozoite and
schizogonous stages only had been seen, and the sporogony
probably took place in an intermediate host. Schaudinn's and
Siegel's i-ecent observations on the sporogony of allied parasites

in the lizard and water-tortoise were quoted in suppoi't of this
view, and mention was made of the inaccuiacy of Hintze's account
of the sporogony of L. ranarimn in the intestine of the frog,

the cysts therein mentioned probably being Eimeiaan stages of a
Coccidian.

The trophozoites, vermiform in shape, were apparently 5 ^ to
6 ^ in length, and slightly over 1 yj broad. They became U-shaped
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and gave rise to " rosette-stages," about 2"5 ju to 3'5
/,< in diameter.

A ''rosette" consisted of a schizont dividing up into merozoites.

This parasite was probably the smallest Hasmogregarine yet

described, and it occurred in large red blood-corpuscles, those

of Triton cristatus being about 30 fx in long diametei\ The
reseai'ch on this parasite and allied foi'ms was being continued.

The following papers were read

1. A Contribution to the Knowledge of the Encephalic

Arf:erial System in Sauropsida. By Frank E. Beddard,

M.A., F.R.S., Prosector to the Society.

[Received Marcli 29, 1905.]

(Text-figures 16-21.)

The following pages contain some facts relating to the principal

vessels of the arterial system of the brain in a number of Lizards,

in a Python, and in the giant Tortoise, Testudo vicina. Some of

these have not been hitherto studied ; some have been examined
by Rathke and others, and references to these anatomists will be

found in the proper place. Most of the brains which I describe

are now in the Museum of the Royal College of Surgeons. My
principal object has been, next to the recording of new facts, to

ascertain how far the characters oifered by the distribution of

these vessels, which are undoubtedly of use in the systematic

arrangement of mammals, are also of use in the remaining
Vertebrata for a like purpose.

§ Brain q/'Varanus exanthematicus.

Although the cerebral arterial system of Varanus griseus has

been described by Corti*, I have a few notes to add to his

description and comparisons to make with the other genera treated

of in the present communication.

The two vertebral veins are strong and mark the posterior end
of the medulla, precisely as is the case with Iguana. The
postei'ior pair of cerebellar arteries arise, as in Iguana, from the

basilar artery at the middle of the medulla, and are larger than
the anterior pair, which arise from the fork of tlie basilar in front.

This fork is not quite so symmetrical as in Iguana. The left side

and the left carotid are rather thicker than the I'ight, and there

is thus a suggestion of the marked inequality of these arteries in

Python. The branches to the corpora bigemina and to the rest of

the brain are quite as in Iguana ; but the large size of the

ophthalmic arteries is a point of likeness to Python.

* De sj'stemate vasovum Fsaminosatiri grisei. 1853.
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§ Brain o/' Iguana tuberculata.

The plan of the cerebral arteries in this Lizard differs in a

number of particulars from that whicli will be shortly described.

The anterior spinal artery, though of considerable size, is yet

of less calibre than the basilar, with which it is nevertheless in

perfect continuity. The exit of the postei-ior pair of cerebellar

arteries marks the middle of the medulla. These arteries are

slightly asymmetrical, the left being a little in advance of the

right. They arise behind the point of origin of the 6th pair of

cranial nerves. The anterior pair of cerebellar arteries arise jvist

after the division of the basilar artery to form the carotids on each

side ; they are distinctly smaller than the posterior pair.

The two branches of the basilar are approximately equal in size,

as are the carotids which join them very shortly after the bifur-

cation of the basilar. The point of junction is just at the point

of origin of the anterior cerebellar ai-teries. In this, it will be

observed, is a slight difference from the figure of the cerebral

arterial system of this Lizard given by Rathke*. The next artery

arising from the circle of Willis is in front of the third nerve

(to the inside of which nerve passes the forward continuation of

the carotid, as in other vertebrates) and supplies chiefly the corpus

bigeminum of its side ; but it also gives off a branch each to the

cerebellum and to the cerebral hemisphere. A little way anterior

to this is a much more slender vessel which is absolutely

symmetrical .on both sides of the body and which almost at once

divides into two branches ; one of these ends upon the in-

fundibulum, the othei- reaches the optic nerve of its side. Beyond
this again arises the posterior cerebral artery. This artery reaches

the hemisphere just at the furrow which divides it from the

corpus bigeminum and runs parallel to the cerebral branch of the

bigeminal artery.

A little further forward the carotid finally divides into two
arteries. The outer and stronger branch may be termed the

middle cerebral ; it runs forwards, curving outwards in the middle
so as to be crescent-shaped, to the long and slender olfactory bulbs,

giving off numerous slender branches to the hemisphere on its way.
The inner branch very soon again divides into two : the innermost
of them is the ophthalmic artery ; the outer runs forward along

the median ventral line of the bi-ain in close contact with its fellow

of the opposite side.

* " Untersuclmngeu iiber die Aortenwuvzeln &c. der Saurier," Denksclir. k. Akad.
Wiss. Wien, xiii. 1857, p. 51.

[Since this paper was read Mr. E. H. Bunie has kiujlly directed my attention to a
paper by Dr. Hofmann in Zeitscbr. f. Morph. u. Anthr. ii. 1900, in which the arterial
system of the brain is described in a number of Fishes, Amphibia, Birds, and
Mammals, and in the following Reptiles, viz. Iguana, Tropidonotits natri.v. Croco-
dile, and Testudo grtBca. That of the last alone (among- Reptiles) is figured. This
paper has been apparently overlooked by the recorders of the Mammalia, Aves, and
Reptilia in the 'Zoological Record' for 1900; but it is catalogued by the recorder of
' General Subjects."

—

Juli; Qt/i.]
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§ Brain q/" Tropidurus hispicUis.

In comparing the arterial system of the brain of this Iguanoid
with those of the other species of Lacertilia with which I have
dealt, I am unable to sa}^ anything about the cerebellai- arteries,

which were not visible in the specimen examined by me. The
bifurcation of tlie basilar artery in front at rather an acute angle

consisted of equally-sized vessels, and the carotids which joined

these arteries behind the third pair of nerves were also equal.

The arteries to the corpoi-a bigemina disappear at once in the

groove separating each corpus bigeminum from the hind brain.

The other arteries of the brain seem to be as in other Lacei'tib'a.

§ Brain o/Eumeces algeriensis.

The ari-angement of the arteries of the brain in this Skink,
which, so far as I am aware, has not been described, shows
certain difi'erences from that of both Varanus and Iguana.
These features are illustrated in the accompanying drawing
(text-fig. 16, p. 62). The fusion of the vertebral arteries Avith

the basilai' marks, as is usual, the end of the medulla. From the
basilar artery arise a number of branches of which the posterior

cerebellar arteries are the most important ; of these the left artery

arises in advance of the right and it is shortly reinforced by
another branch. The bifurcation of the basilar anterioily begins
further back than in both Varanus and Iguana ; and another
difference from the conditions observable in these two genera is

to be noted. In these Saurians the carotids join the circle of

Willis behind the origin of the third pair of nerves ; in Eumeces
these artei'ies join the circle of Willis well in fi-ont of the third

nerves, and therefore also in front of the slender anterior

cerebellar arteries, and of the artery supplying the corpus
bigeminum on each side. This artery not only supplies the
corpus bigeminum but also the cerebellum, and it sends a branch
forward wdiich runs pai-allel to the posterior cerebral artery, and
like it is lost in the groove separating the fore brain from the
mid brain. Between this artery and the middle cerebral or

Sylvian is a slender twig like that of Iguana which runs to the
base of the optic nerves. The anteiior cerebral, which gives off

the ophthalmic artery, is considerably thicker than the middle
cerebral artery.

§ Brain o/Tierrhosaurus.

As is the case with Eumeces, the basilar artery in Qerrhosaurus
(see text- fig. 17, p. 62) divides rather further back than it does in

either Iguana or Varanus. There is, moreover, a very distinct in-

equality of calibre in the two arteries ; the right is in fact considei--

ably larger than the left. This inequality does not, however, extend
to the two carotids, which are equal in size. These join the circle

of Willis only just in front of the point of oiigin of the anterior
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cerebellar arteries, which latter, as in other Lizards, are smaller
than the posterior pair. The place at which the carotids join

the circle of Willis is only just behind the third pair of cerebral

Text-fi^-. 16. Text-fio-, 17

lopdx

ca •

Text-fig. 16.

—

JSwi/eces algeriensis. Ventral aspect of brain, sliowing chief arteries.

ca. Carotids ; op. Optic nerves; opth. Oplitlialmic arteries; 3, third nerves.

Text-fig. 17.— Gerrhosaurus flavigularis. Ventral aspect of brain, showing chief
arteries. Lettering as in text-fig. 16,

nerves. The oider in which the remaining arteries of the brain
arise is quite similar to that of the othei- Lizaixls described hei-e,

and there are no particular comments to be made upon them.

§ Brain q/" Tupinambis nig-ropunctatus.

The most im^iortant branches arising on either side from the
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basilar ai-tery are tlie posteiioi- cerebellar, and these arise a little

behind the middle of the medulla. The two arteries are perfectly

symmetrical with each other as to their point of origin. They
are, however, different in their branching. The light artery

gives off, shortly after its oi-igin from the basilar, a strong artery

running backwards along the side of the spinal cord. This

branch exists and pursues the same course on the left side ; but

on that side of the brain it arises separately from the basilar

artery. Between the origin of the posterior cerebellar arteries and
the bifurcation of the basilar anteriorly are three pairs of small

arteiies supplying adjacent regions of the medidla. A slightly

larger artery, which is the anterior cerebellar, arises from the

fork of the basilar. This fork is U-shaped in the Teguexin (text-

fig. 18, p. 65), and not V-shaped as in the other Lizards desciibed

here. The U -shape is due to the fact that the two carotids run
parallel to and almost in contact with each othei- for some distance

before they join the circle of Willis. The carotids, moreover, lie

within the area bounded by the third nerves very close to and about

on a level with those nerves. The artery formed by the junction of

the basilar and cai'otid on each side, often spoken of merely as the

carotid, passes outwards and slightly backwards at first, when it is

practically at right angles with the basilar. In this I'egion the

artery shows diflerent relations on the tAvo sides of the body. On
the left side it runs in front of the third nerve ; on the right side

it lies behind that nerve. The first branch arising after the

carotid is at the bend of the artery, where it turns forward ; this

very stout arteiy suj)plies the cerebellum and optic lobe ; im-

mediately in fi'ont of this is the artery of the optic lobe. This

state of aflairs occurred on the left side of the body ; on the right side

the two arteries arose by a common trunk. On both sides the

artery of the corpus bigeminum gives off an artery to the cerebral

hemisphere which buries itself in the furrow between the hemi-

sphere and the optic lobe. From the inner side of the circle of

Willis, just opposite to the bigeminal artery on the left side and to

the conjoined arteries just mentioned on the right side, arises an
artery which runs to the optic chiasma. This artery is precisely

like that of other Lacertilia. The next artery to be given ofi" is

the posterior cerebral, Avhich plunges at once into the furrow lying

between the optic lobe and the cerebral hemisphere. The middle

cerebral artery, which is the largest of the cerebral arteries, runs

in the usual way along the Sylvian depression, and just in front

of the point of origin of this the circle of Willis practically ends

in the strong ophthalmic arteries which follow the optic nerves.

There are therefore no difterences of importance betw^een the

ai-terial system of the bi-ain of Tujnnamhis and of the other

genera of Lizards reported iij^on in the present communication.

§ Cerehral Arteries m the Lacertilia.

We may deduce from the facts just described the chief
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chai'acters of the encephalic arterial system in the Lacertilia for

purposes of comparison with those of other Vertebrates *.

(1) The entrance of the vertebral arteries into the anterior

spinal marks the end of the medulla, oblongata.

(2) The posterior cerebellar arteries afe the only conspicuous
arteries arising fi'om the basilar ; they aidse at about the middle
of the medulla oblongata and behind the 6th pair of cranial

nerves ; they are occasionally asymmetrical with each other.

(3) The antei-ior bifurcation of the basilar is at a more or less

acute angle according to its position ; the slender anterior

cerebellar ai'tei-ies are invai-iably given off from the bifurcated

basilar behind the j)oint of origin of the third nerves ; the two
bi'anches of the basilar produced by the bifurcation may be
inequisized

.

(4) The point of entrance of the carotids is not invaria,bly the
same ; it is sometimes in front of and sometimes behind the third

pair of nerves.

(5) The artery on each side to the corpus bigeminum sends
branches to the cerebellum and to the cerebral hemispheres. It

arises in front of the enti-ance of the carotids.

(6) In front of this artery is one which runs towai-ds the optic

chiasma.

(7) There are three cerebral or hemisiDheral arteries : the
posterior reaches each hemisphere just at its junction with tlie

corpus bigeminiun ; the middle one is Sylvian in position ; the
anterior cerebral gives off the oj)hthalmic ; there is no distinct

completion of the circle of Willis anteriorly.

(8) There is no strongly marked asymmetry in the cerebral

arterial system of the Lacertilia.

§ Brain of Python molurus f.

I have been able to study two injected brains of this serpent, of

which one is more completely injected than the other. The most
obvious and plain difference from the brains of othei- Savu'opsida is

the marked asymmetry in the aiterial system (text-fig. 19, p. 65),
which agrees of course with the vasculai- asymmetry shown else-

where among the Ophidia . This asymmetry, however, only concerns
the carotids. The other arteries of the brain, so far as I have been
able to study them, do not show anything of the kind, but indeed
a perfect regularity quite comparable to that shown in other
Sauropsida. Of the two carotids the left is very much the larger.

The basilar artery is single where it I'uns along the ventral surface
of the cord and brain, until of course it bifurcates anteriorly at
the commencement of the circle of Willis. The entrance of the
vertebral arteries marks the end of the medulla. These arteries
which lie exactly opposite to each other, are very much stouter
than the basilar, which they combine with the anterior spinal to

* See below, pp. 66, 67, and 69, for comparison with Ophidia and Testudinata.

t Rathke describes but does not figure brain-ai'teries of Ophidia i)i Denkschr
Akad. Wiss. Wien, xi. 1855.
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form. In one of the two specimens at my disposal, I could not

see veiy well the actual mode of junction of the vertebi-al arteries

with the basilar. In the other it was plain and very complicated.

The basilar artery itself divides and immediately reunites, thus

forming a circle ; the two vertebral s join below this circle, and
from the low^er surface of this transversely running trunk two

Text-fig. 18. Text-fie-. 19.

UL

Text-fig. 18.

—

Tupinam7)is niffropitnctatus. Veutral aspect of brain, showing chief

arteries. Lettering as in text-fig. 16.

Text-fig. 19.

—

Pytlion molitriis. Ventral aspect of brain, showing chief arteries.

V. Vertebral arteries. Other letters as in text-fig. 16.

To the right of the figure is an enlarged representation of the junction
of the vertebral arteries with the basilar.

branches are given off, each of which joins one side of the circle

already referred to. I should not like to lay undue stress upon
the fact as absolutely characteristic of Python, since the arrange-

ment was not obvious in one specimen through deficiency of

injection.

Piioc. ZooL. See—1905, Vol. II. No. V. 5
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A noteworthy difference exists between the two specimens in

relation to the course of the large left carotid. In the one

brain this artery lies ontside of the dura mater for a large pai't

of its course, and gives oft' at least one branch to the brain which
perforated that membi-ane ; thus giving additional proof of the

fact that the carotid itself lies outside of the dura mater. In the

other brain I did not observe this state of aflairs. It follows

tliat the left carotid exhibits an aloofness from the brain which
is remarkable, and that the branches therefrom do not run on
the same plane with it.

The arteries to the oj^tie lobes arise from the basilar artery after

its bifurcation, between this point and the entrance of the carotids,

and further back still there is a smallei' cerebellar artery. The
posterior cerebral artery is small and arises just in front of entrance

of the carotids. The next important artery is a cerebral, which
arises in front of the inflow of the cai-otids. This artery is the

middle cerebral or Sylvian of other animals, since it runs along the

rudimentary Sylvian fissui-e. The posterior cerebi-al is also partly

represented by soA^eral small branches of the artery to the optic

lobe. In front of the middle cerebral artery is a smaller anterior

cerebral artery.

Anteriorly to this the circle of Willis is completed in the

following way : the large left carotid bifiu-cates to form the two
nearly equally stout ophthalmic arteries which of course accom-
pany the optic nerves. Just before this bifurcation the slender

right carotid eftects a junction with the common trunk.

Immediately in front of this a single trunk arises from the point

of bifurcation of the left carotid, which at once divides into two.

These vessels run closely side by side in the furrow which separates

the two hemispheres and rejoin at the extreme anterior end of the
brain, their course in fact recalling that of the callosal arteiies

in mammals. The arteries are by no means inconspicuous, as is

shown in the annexed figure (text-fig. 19, p. 65).

I now draw, of course quite in a preliminary and tentative way,
a series of comparisons between the Ophidian and Lacertilian

brain artei'ies, enumerating the characters of the former in the

same order as already given (on p. 64) for the latter.

§ Cerebral Arteries in the Ojjhidia.

(1) The enti'ance of the vertebral arteiies into the anterior

S]3inal marks the end of the medulla oblongata. These arteries

seem to be stouter than in the LacertUia.

(2) There is no markedly large pair of cerebellar arteries arising

from the basilar artery, but a number of more or less equisized

arteries supplying the cerebellum and adjacent region.

(3) The two branches produced by the bifurcation of the basilar

are equisized. The anterior cerebellar arteries arise from the
bifurcated region.

(4) The point of entrance of the carotids appears to be rather



1905.] ARTERIAL SYSTEM IX SAUROPSIDA. 67

far forward as compared with the Lacertilia ; but this appearance
is at least partly due to the great length of the bifurcate region

of the basilar artery in Python as compared with that of any
Lacertilian.

(5) The artery to the corpus bigeminum on each side arises

behind the entrance of the carotid instead of in front as in

Lacertilia. It gives off branches to the cerebrum and also to the

cerebellum.

(6) In front of this artery and also in front of the carotid is an
arteiy which runs towards the optic chiasma.

(7) There is a very marked completion of the circle of Willis

anteriorly.

(8) There is a strongly marked asymmetry in the arterial

system of the brain due to the greater size of the left carotid.

§ Brain o/Testudo vicina.

The most salient characteristic of the ai-tei-ial system in this

Reptile is the double basilar artery (text-fig. 20, p. 68). The artery

is double for the whole of its course beneath the medulla oblongata.

The anterior spinal artery in fact divides into two well behind
the medulla. The right-hand one of the two branches is not
lai-ger than the left ; the two arteries do not run close side by
side, but are separated by a considerable distance. They are
joined each of them by the cai-otid in front of the origin of the
third nerve. Behind the origin of the third nerve a large number
of ai-teries arise from the basilar on each side ; there are certainly

eight or nine of them on each side, and they supply the cerebellum,

the medulla, and the cranial nerves of this region of the brain.

The fifth artery (on the right side at any rate), which arises from
the basilar behind the third nerve, is jy«r excellence the cerebellar

artery ; it fuses with its fellow of the opposite side at the end
of the cerebellum. In front of the third nerve arise two arteries

rather close together, of which the anterior has several branches
and is the lai'ger artery : it partly supplies the cerebral hemi-
spheres and corresponds, as I imagine, to that artery in the
Lacertilia which supplies the corpus bigeminum on each side.

As in the Lacertilia, there are two cerebral ai'teries on each side.

The first and largest of these (text-fig. 21 , p. 68) may be termed the

Sylvian, as it runs along the lateral groove upon the hemisphere
which has been compared to the Sylvian fissure of mammals The
branches of this artery are not altogether symmetrical on tne two
sides of the body ; it is possible, however, to distinguish the main
trunk which runs towards the top of the brain, where it divides

into a forwardly running and a backwardly i-unning branch, several

branches from the main stem which pass backwards over the
temporal region of the hemisphere, and a strong branch running-

forwards to the olfactory lobe. Moreover, there is plain on one
side a branch arising immediately after the origin of the Sylvian

artery, which plunges at once beneath the hemisphere. A second
5*
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cerebral artery arises from the circle of Willis a very short way in

front of the Sylvian artery. This vessel runs forwards parallel

Text-fia-. 20. Text-fig. 21.

[>'fs

[Ca-

Text-fig. 20.

—

Testudo vicina. Ventral aspect of brain, showing cliief arteries.

tv. Junction of two halves of the circle of Willis anteriorly.

Other lettering as in text-fig. 16.

Text-fig. 21.

—

Testudo vicina. Lateral aspect of brain, showing cliief arteries.

S. Sj'lvian. to. Junction of two halves of the circle of Willis anteriorly.

Other lettering as in text-fig. 16.

with and close to the olfactory branch of the Sylvian, and finally

ends in an anastomosis with the main stem, from which the
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olfactory branch arises beneath the olfactory lobe at the junction

of the latter with the cerebral hemisphere ; before this point of

junction a branch is given ofi" to the olfactory lobe.

The circle of Willis is completed anteriorly ; it also ends in two
strong branches Avhich run along the under surface of the brain,

anteriorly, giving off numerous branches at the junction of the

hemispheres with the olfactory lobes. One or more of these bend

downw^ards (as the brain is viewed from beneath) and pass through

the gap between the hemispheres running to the dorsal side of the

brain in a way which suggests the callosal artery of the mammals.
I could not detect anj^hing more than a very small branch arising"

where the ophthalmic arteries arise in the Lacertilia. I cannot

think that this artery is absent, but it is clearly not so conspicuous

as in the Lizards.

It is evident that the encephalic arterial system differs quite as

much from that of either Lizards or Snakes as do the encephalic

arterial systems in the two last mentioned groups.

It is thus plainly possible to distinguish between several types

of distribution of the cerebral arteries among the different divisions

of the Sauropsida, and there is, as is well known, another type

characteristic of raammals. It will be interesting to ascertain

how far these several types confirm views as to the relative

positions of the groups of Sauropsida under consideration. It will

not be held by anyone, I presume, that the class Aves represents

a primitive Sauropsidan type ; and in agreement with this

presumption we find clear evidence of modification in the

encephalic arteries *, in the abortion of one or other of the

normal two branches of the basilar. On the other hand, the

arteries in question of birds are, as I think, undoubtedly primitive

in that there is no comjjletion of the circle of Willis anteriorly.

A completed chicle of Willis appears to me to be a secondary

modification mainly for the reason that in mammals, where it

occurs universally, it is there bi-ought about in more than one way,

and is moreover associated with strong arteries in the anterior

region of the brain in close communication, or rather in close

apposition, and there is apt to be confluence between closely

apposed spaces and vessels. If this view be correct, we can set

aside the brain of the Python and that of Testudo as showing-

primitive characters by virtue of the fact that they have a closed

circle of W^illis. And in addition to this, it may be pointed out

that the asjonmetry of the arterial system in the Snake indicated

by the carotids, and the changes in the disposition of the vessels

due to the prevalence of the left cai-otid, can be faii4y regarded as

being secondary. This conclusion is obviously in accord with the

current views of the relations of the Ophidia to other reptiles.

There only remains the Lacertilia.

It is, in my opinion, probable that in this group (and in

Hatteria) the whole question lies of the antiquity of existing

* P. Z. S. 1905, vol. i. p. 102.
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i-eptiles. And it must be admitted at once that the facts dealt

with in the present communication do not conform with any
certainty to one view or to the other. On the whole, howevei-,

they seem to point to the Lacertilian ; since from that type
the remaining schemes of encephalic arterial arrangement can
be derived, while the extraordinaiy modification of the basilar

artery in Testudo, fovmd nowhere else, would seem for that very
reason to be a divergence from the original condition.

2. On the Nomenclature of the Anthropoid Apes as proposed

by the Hon. Walter Rothschild. By Sir H. H.

Johnston, G.O.M.G., K.C.B., F.Z.S.

[Received May 5, 1905.]

I should like to make a. few remarks on the admirable paper
written on this subject by Mr. Walter Rothschild, which has just

appeared in the ' Proceedings' (1904, vol. ii. p. 413). Unfortu-
nately, I did not know that this paper was going to be i-ead

in December 1904, or I should have endeavoured to be present.

I am disposed in a general way to agree with Mr. Rothschild's

classification of the great Apes of Africa. I have only one
criticism to offer with respect to the nomenclature of the
Chimpanzees. Since Mr. Rothschild has done so much to revise,

revive, and establish the nomenclature of these Apes, I should like

to see him introduce a more rational sj)elling into the third of his

species of Chimpanzees—the Bald Chimpanzee, which he gives,

following Du Chaillu, as Simia koolookamba. Du Chaillu was
very inaccvirate in his transcription of African words, and he used
the cumbrous system of English transliteration which prevailed

until the rational spelling was introduced thirty or forty years
ago by various scientific societies and departments of the Govern-
ment. Koolookamba is really two words, which are pronounced
nkulu-nkamba. I think that this spelling might stand in

preference to Koolookamba l^>Simia nkulunkamba'\.
A much more serious point, however, is the generic name which

Mr. Rothschild gives to the Orangs

—

Pongo. Mr. Rothschild is

undoubtedly i-ight in reviving Simla as the most appropriate and
the earliest name for the Chimpanzee genus, to which it was
applied in the first instance by Linnfeus. Linnseus evidently
thought that the differences between the Chimpanzee and the
Orang, which animal was later brovight to his notice, were not more
than specific, so that he included the Orang in the Chimpanzee
genus. Much later, in 1799, Lacepede applied the generic name
Pongo to the Orangs ; and although in the same year the Orang
genus was named Satyrus, Mr. Rothschild prefers Pongo to this

very appropriate designation, and wishes to establish Pongo as the
generic name for the Orangs. I would certainly protest against
this. There is much to connect the Satyr of the Classical world
and Mediaeval mummeries with traditions of a red-haired man-of-
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the-woods—the Orang—which had filtered to Europe through
India and the Levant, and the Arab sea-borne trade from Sumatra

;

but Pongo is an Afi'ican word originally applied to the Chimpanzee,
and in all probability derived from tlie Bantu dialects of Angola,

south of the Congo. The proper spelling of this word is Mpongo,
and it is a root which, in varying forms, is found in a number of

Bantu dialects and languages in Western and Equatorial Africa,

and used to indicate either a chimpanzee or a big baboon*. I have
not got access to various old books at the time of wiiting, but I

think I am correct in saying that English and Dvitch travellers on
the West Coast of Africa in the 16th, 17th, and 18th centuries

referred to the Chimpanzee as " Pongo." I also fancy that the

same allusion and the same name are made use of b}'' Buffon. As
in zoological nomenclature the preference is for the adoption of a

Latin or Greek name, it is a pity to introduce into our lists a

barbarous word in preference to one derived from either of the

classical languages. But Avhen in addition an African word is

taken as the name of an East Asiatic genus, then the choice is

singularly inappropi'iate.

* It may be of interest to add the names foi- "Chimpanzee" in a number of
African languages, mostlj' collected bj' mj-self :

—

Lax&uage. District. Word for Chimpanzee.
Teimie Sierra Leone Ka-futa (Ka-iss>«;(7.

prefix).

Vai Western Liberia Ibulu.

Busi Xorth-western Liberia Guru.
Mandingo North of Sierra Leone, Liberia, Iburu.

and I^'ory Coast.
Kpwesi Central Liberia Ibulu.

Gora St. Paul's River, West Centi-al Onyi.
Liberia.

Basa and De Coast of Central Liberia Ibe.

Kru nrvd. Greho Southern Liberia Tuawe
Yoruha Interior of Lagos Obo.
Ijo languages Brass, Bonnj', Niger Delta Tele.

Iho Lower Niger Ozodimba.
Efik Old Calabar Idiok.

TImon, Ikun, and 7r n t^- m-Tn--
,j ' , ' >• Lower Cross Kiver Enop or Lnowi.Aktma-Kuna )

^

Nki Extreme Upper Cross River Boki.
Mhiidikum Sources of Cross River, N.E. of Ajki or Epfu.

Cameroons.
BaroHclo and Isubii North Cameroons Coast Ewaka.
Mjpongwe Gaboon Ntj^ege andNchego;

also Nkulu.
Kongo Lower Congo and Congo Coast . . . Mpongi.
Kimbundti Angola (south of Lower Congo) . . . Mpongo.

[*** The origin o£

the name " Pongo,"
of Buff'on and others.]

ICiweinba\ov Bemha] ... South-west of Tanganyika Koroe.
Ki-guha West Tanganyika Tolue.
Kabwari North-west Tanganyika Soko.
Manyema West of Tanganjika and extreme Soko.

Upper Congo.
Ruanda North of Tanganyika Eujangwe.
Kifipa East Coast, Tanganyika Isike.

Jau-ganda West and North Coast of Victoria Edzike or Izike.

Nj'anza.
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T do not suppose much deference will be shown to my own
suggestions ; but it seems to me that the best generic name for

the Oi-angs would be Satyrus ; or, if that is strongly objected to

because it may be confused with the specific name of one or two
Chimpanzees, then possibly Pithecus.

I cannot help thinking that in this case, as in many other

instances, when we are settling for good ;aid for all our biological

nomenclature, we carry too far the passion for asserting the prior

rights of the first invented name, which is occasionally a singularly

inappropriate one.

I will conclude my paper with a few remai-ks on the definite

knowledge of the diffei-ent species of Anthropoid Apes from the

dawn of zoological science in Greece to the end of the 18th

Century of the present era, by which time European zoologists had
begun to discriminate pretty clearly between the Gibbons, the

Orang, and the Chimpanzee. Knowledge of the Gorilla of course

was not clearly defined till about 1848 or even later. It is

possible, however, that a living sjjecimen of the Gorilla was
brought over to Holland in the latter part of the 17th Century.

A figure of this creatui'e (which was a female) is given in

Dr. Tyson's work on the Chimpanzee, published in London in 1699,

Aristotle, writing in about 330 B.C., divided the mammnls that

were nearest to mail into three closely allied groups : the Pithekoi

or Apes, the Keboi or Monkeys, and the Kunokephaloi or dog-

faced Baboons. In the Latin translations of Aristotle these

designntions are rendered Simla, Cebi, and Canicipes. Aristotle's

Language. District. Woed foe Chimpaxzee.
3r?/oro and iT/j^a dialects. Unyoro, Toro, Ankole, and south- Isike, Yisiki,

west of Victoria Nyanza. Ecliiknya,

Empi\iidu, Kitera.

Konjo Mt. Euwenzori Ekitera.

Lihiiku Forest , north-west of Semliki Ng-ule.

River (Mboga Country).
Kibira Congo Forest between Semliki R. Kika.

and Upper Congo (Arnwimi
basin).

Ilangala and allied Upper Congo, between Aruwimi (Mu) Kumbuso
languages. andconfluenceofMubangi Welle, (Mu- is only the

and between course of Congo and singular prefix).

vicinity of Welle River.

Lendti West of Albert Nyanza Ngrrr (r's trilled).

JBamhtite pygmies Semliki-Aruwimi Forest U'u.
Ilomfu North-east Bordei'lands (Congo- Tato.

Nile Avater parting) of Congo
Forest, west of Lendu.

Alum North of Albert Nyanza Bim.
Madi (Western dialects of) West of Arngu.

Mountain Nile, north-east of

Congo Forest.
IfaJcarJca (Nyamnyam) . Southern and Western parts of Baham or Bamu

;

Bahr-el-Clhazal province of also Irangba and
Egyptian Sudan. Nderuma.

Muiidu North-east of Makarka Ang6.
Bongo North-west of Makarka Dedda.

[Perhaps other travellers and philologists can fill iip the gaps in this series of
names.]
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genei-al description of the Pithekoi delineates very distinctly an
Anthropoid Ajje, and reads as though it was derived from a

generalised knowledge of the Chimpanzee, a knowledge obtained

no doubt from specimens which had been brought down the ISTile

from the Egyptian Sudan (in tlie southern parts of which the

animal still exists) to Lower Egypt. A good summary of

Aristotle's description of the Pithekoi is given in Dr. Tyson's

celebrated book " On the Anatomy of a Pygmie, sire Homo
si/lvestris," which, as before stated, was published in 1699, and of

which there are copies in two or three of the principal libi-aries

of London.
I think I am cori-ect in saying that in an Egyptian fresco or

papyrus which is exhibited in the Egyptian collection of the

Museum at Naples, a Chimpanzee is depicted amongst othei- strange

animals brought to Egypt from the Sudan. I believe also there

is a representation of the Chimpanzee on one of the Roman
mosaics recently brought to light at or near Carthage, and now
presei'ved in one of the Museums, either at Carthage oi- Tunis.

The Byzantine Greeks, who, after Alexander's conquests, ex-

tended their trade to India, and the Arabs of west, south, and
east Arabia, who maintained commercial relations with Sumatra,

the Malay Peninsula, North-west Borneo, and the ports of the

Persian Gulf and the Red Sea, may have introduced some
knowledge of the Orang utan to Constantinople, to Egypt, and
to the Mediterranean world between 100 B.C. and the fall of the

Byzantine Empire.

Sir Walter Scott in his novel ' Count Robert of Paris ' introduced

somewhat fantastically a captive Orang utan into the story. I am
not aware what foundation he had for this incident ; and I think

it somewhat impi'obable that an Oi'ang utan could at that period

have survived the overland joui-ney fiom the Persian Gulf to the

Mediterranean, or the transit through Egypt.
Marco Polo, the Venetian, in 1296 or thereabouts, travelled

overland from Asia Minor to China and the Malay Peninsula,, and
reached Sumatra and possibly Borneo, bringing back with him
stories of man-like apes, some of which certainly referred to the

Gibbons, while one or two may be attributed to the Orang utan.

Odoric, a friar of the Order of St. Francis, travelled overland

from Constantinople to India during the first half of the

14th Century, and from India reached Sumati"a by sea. He
brought back distinct accounts of both Gibbons and Orangs.

Ibn Batuta, a Morocco Arab, also journeyed to those parts about

the same time, and described the Orang utan in his records.

Friar Giovanni dei Marignolli, a Franciscan like Odoric, also

ti'avelled overland from France to China and thence to the Malay
Archipelago during the fii'st half of the 14th Century, and brought

back from Sumatra, or more likely Noi'th Borneo, very distinct

accounts of the Orang utan.

At the commencement of the 16th Century the Portuguese

conquistadores reached Malacca and Sumatra in their ships, and
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by 1521 had placed more or less roughly on the map all the big

islands of the Malay Archipelago. They were followed a few years

later by Spanish, Dutch, and French adventurers. During the

17th Centiiry many British ships visited Sumatra and Borneo, and

the Malay name Orang utan was in current use in scientific Europe
dui'ing the second half of the 1 7th Century, having been originally

definitely applied to the man-like apes of Sumatra and Boi-neo''''.

But towards the close of the 15th Century the Portuguese had

already become acquainted with the West Coast of Africa and
the Chimpanzee. They first noticed this creature in the southern

part of what is now the colony of Sierra Leone. They called it

in their earlier writings " Selvage" (savage), and later " Barri."

Later still they came to know more of the Chimpanzee in dealing

with the Lower Congo and Northern Angola t. It there went
under the name of Pongo, which as already explained is the

Angola name Mpongo. Andrew Battel, of the 16th Century, was
an Essex fishei-man. Through being shipwrecked off Brazil he got

conveyed into Portuguese captivity in Angola. Escaping, he

travelled into the northern part of Angola towards the Congo.

He retvirned to England and brought back with him stories of the
" Pongos," which obviously referred to the Chimpanzee. The
name " Chimpanzee " does not seem to have come into vogue till

the latter part of the 18th Century, or to have been much used

until the 19th Centuiy. I have no certain clue as to its origin

;

but I have been told that it is a Loango word of which the root

would be -mpanzi or -mpangi (possibly, therefore, cognate with the

Congo name for Chimpanzee, mpongi), with the well-knosvn Bantu
prefix cM {ki) added. This prefix is sometimes an augmentative,

so that chimpangi or chimpanzi might merely mean a big ape.

At the close of the 18th Century, Buftbn, Linna?us, Lacepede,

and other zoologists had finally discriminated between the Gibbons,

the Orang vitan, and the African Chimpanzee ; and to this list was
added in the period between 1847 and 1860 the definitely

established genus (afterwards species, then again genus) of the

Gorilla. The discovery of the Gorilla was really due to the

American Evangelical missionaries, who established themselves in

the early part of the 1 9th Century in the Gaboon ; but complete

specimens of this Ape and a far more extended knowledge of it

were brought to the civilised world by Du Chaillu. Stanley

asserted the existence of the true Gorilla as far east as the forest

between the Upper Congo and the Nile watershed ; and this

statement has seemingly been confirmed by the specimens received

from that region by Dr. Matschie, and described and figured by
Mr. Rothschild.

* Though often misapplied to the African Chimpanzee in the 17th and 18th
Centuries by Englisli and Dutch sea-captains, who, having first made acquaintance
with the Orang- in the Malay Archipelago, saw Chimpanzees at the West African
ports on their return voyage.

t When I visited Angola in 1882 Cliimpanzees were still found in forested regions

inland south of the Congo and north of the Quanza River, especially in the old
kingdom of Congo.
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3. On some Bats of the Grenus Rhinoloplms, with Remarks

Oil their Mutual Affinities, and Descriptions of Twentj^-

six new Forms. By Knud Andersen*.

[Received May 12, 1905.]

(Plates III. & IV.t and Text-figure 22.)

The present paper is, chiefly, au attempt to disentangle some of

the more complicated groups of Eastern Rhinolophi, to make out

the probable interrelations of the species, aird to describe the

many new, imperfectly known, or hitherto confused forms. I

have appended some general remarks on the affinities of the

Ethiopian and Western Paheai'ctic species.

The material placed at my disposal has been more extensive than

that of previous writers on these Bats, namely, Prof. Peters (1871)

and Dr. Dobson (1878) ; and I have approached the subject from a

difierent point of view, basing the diagnoses of the primary groups,

and, where possible, of the species and subspecies too, not on
external ancl dental charactei-s alone, but also on important

differences in the skulls. This may account, partly at least, for

the essentially difierent conclusions on many points at which I

have arrived. On the other hand, the following pages aflTord

ample proof that my material has not been complete enough to

enable me to venture an answer on all the difficult questions,

taxonomic or pliylogenetic, that occurred to me during my work.

1 shall feel satisfied if my paper is considered of some use as a

basis for further investigations.

I owe my sincere thanks to Mr. Oldfield Thomas for entrusting

me with a revision of these Bats, for giving me unlimited access

to the recently acquired, still unregistered specimens in the British

Museum, especially those of the large and important " Tomes
Collection," and also for having favoured me with much valuable

information during the progress of my work.
I also have to acknowledge the kind assistance of Mr. Gerrit

S. Miller, Jr., who sent me for inspection almost all the Indo-

Malayan Rhinolojihi preserved in the United States National

Museum, including many new and interesting forms, part of which
will be dealt with below.

For the loan of specimens for comparison, or for information on
examples preserved in Continental Museums, I am indebted to

Geheimrath Prof. Dr. Ehlers, Gottingen ; Prof. Matschie, Berlin
;

Prof. Dr. Kurt Lampert, Stuttgart ; M. Ch. Mottaz, Geneva

;

M. A. Menegaux, Paris; and Pi'of. A. Cabrera Latorre, Madrid.

I. The Rhinolophus simplex Group.

Diagnosis. Basioccipital, between cochleae, not miusually nar-

rowed. Posterior connecting pi-ocess low and rounded ofi" (text-

fig. 22 rt, on p. 121).

* Communicated by Oldfield Thomas, F.Z.S.

t For explanation of the Plates, see p. 145.
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1 include in this group 40 different forms (22 species), correspond-

ing to Eh. megcqjhyllus, affinis, ccqyensis, clivosus, and ferrii'm-

equimmi in Dobson's ' Catalogue of the Ohiroptera in the Britisli

Museum.' Only the Austro-Malayan, Oriental, and Pala^arctic

forms will be described below, and only the first species in some
detail, the description of the other forms being, as a rule, confined

to the points in which they difier from the fundamental type.

The Ethiopian species will be briefly mentioned in the " General

Remarks" on the group (p. 117).

1, Rhinolophus simplex, sp. n. (Plate III. fig. 1.)

Diagnosis. Cranial character : supraoi-bital crests meeting at a

point behind the middle of the orbit. External : sella distinctly

constricted at middle. Forearm 44*2 mm.
Details. Nose-leaves large, as compared with those of the other

Austro-Malayan species (i?A. truncatus, na7ius). A supplementary

leaflet distinctly visible in front of, and on the anterior part of the

sides of, the horseshoe ; a character common to all the members of

the present group, but becoming gradually less pronounced in the

more highly developed species {c(ffi,nis, ferrimi-eqidmmi, and their

allies) ; it seems to point back to the much more pi-imitive genus
liipposiderus. Horseshoe so broad as to completely cover the

upper lip ; a slight indication of a tooth-like projection on either

side of the median notch. Sella decidedly broader at base than at

summit, and distinctly constricted at middle ; summit rounded
;

height of sella, from angle between vertical portion and nasal lobe,

about 4'8 mm., width at base 2"3, at constriction 1'9, at summit
rS mm. ; front of sella densely covered with exceedingly short

white haii'S (scarcely observable without a lens). Posterior con-

necting process low and broadly rounded ofi". Lancet long, almost

cuneate ; length, from posterior transverse bridge, about 4*7 mm.
Three mental grooves, as in all forms of this group, except the

highest-diflferentiated species [feo^rimn-eqvAmim and its nearest

relations).

Ears, compaied with those of the closely allied Austi^o-Malayan

species, rather large, almost reaching the tip of the muzzle when
laid forwards. Upper part of outer mai-gin somewliat concave

;

tip blunt ; no constriction below tbe tip.

Wing-structure very primitive : 4th and 5th metacai-pals sub-

equal in length (the 5th, if anything, a little shorter), and both of

them but very slightly longer than 3rd; III."* less than Ij the

length of III.' ; lY.' and, especially, V.' very short, being only a

trifle longer than lY.^ and Y.^ This structure of the wing is

characteristic of all the jjrimitive members of this gi'oup {^simplex,

megaphyllus 1 truncatus, nantos, celehensis, horneensis, malayanus,
rouxi, &c.) ; it is first in so highly-developed forms as affinis and
its various modifications {ferrum-equinu'ni, &c.) that we find an
important progress : prolongation of III." ; shortening of the 3rd

* For brevity's sake I call the proximal phalanges of the Srd, 4th, and oth fingers

III.i, IV.', and V.i, the distal phalanges of the same fingers III.-, IV.-, and V."
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metacarpal, as conipai'ed with the 4th and 5th ; the 5th meta-
carpal decidedly longer than the 4th ; &c.

Tail a little longer than the lower leg. Plagiopatagium inserted
on tarsus.

Coloior (of a spiint-specimen, unfaded). Fur of ujjper side a very
dark shade of " drab," approaching " Front's brown "

; base of

hairs rather more distinctly drab ; under side somewhat darker
than drab.

Skidl. Four anterior nasal swellings and two posterior. The
four anterior arranged in a ti-ansverse I'ow, forming the upper and
lateral borders of the nasal opening. Externally these anterior
swellings are sepai'ated only by extremely faint linear depressions

;

internally by thi'ee bony lamella?, also easily observable through
the thin, transparent outer wall of the swellings. The posterior
nasal swellings, situated immediately behind the anterior ones, at
the front corner of the orbital cavity, are much lower, slightly

concave at summit ; three very faint lines divide them, rather
indistinctly, into an upper, middle, and lower swelling.—The
shape and arrangement of the nasal swellings, as here described,

are, roughly speaking, the same in almost all the members of the
siniplex-giL-owp ; there is some variation in the size of the SAvellings

in the different species ; but the more noteworthy deviations from
the general scheme are two only : Rh. mcdayanus and Eh. stheno.

Postnasal depression triangular in shape, rather long ; the
supraorbital crests, which constitute the lateral border of this

depression, meeting (and joining the sagittal crest) at a point more
or less hehind the middle of the orbital cavity, " (Supraorbital

length " of skull (?". e. distance between the point of junction of

supraorbital crests and median anterior point of nasal swellings)

greater than extreme width of nasal swellings.—The shape of

this part of the skull, as here described, is characteristic of only
the four most primitive members of the group {simjjlex, mega-
phylliis, truncatus, nanus).

Palatal bridge comparatively long (in antero-posterior direction);

measured in the median line equal to about one-third the length
of the upper tooth-row ; median anterior point opposite the front
of m\ median posterior point opposite the middle of m^.

Dentition. As a general guidance : in all existing species of the
genus the upper p' * is completely lost ; in all the more primitive

* I write the dental formula (excl. of incisors and canines) of a MJiinolophus with the
p- p'* m^ ni" 111^

most complete known dentition as follows : (cf. Herluf Winare
Pa Pa Pi m^ mj m^ ^-^ ^ '

" Jordfundne og nuleveude Flagermus fra Lagoa Santa ; med Udsigt over Flager-
musenes indbyrdes Slsegtskab" ; E Museo Lundii, vol. ii. pt. 1 (1892), p. 56). As
already mentioned by Winge, we have no positive proof whether the upper premolar
lost in all known species is p^ or p^. For two reasons I regard the former alternative
to be the more probable :—(1) In all SJiinolophi, also the most primitive forms, the
lower P3 is on the point of being reduced, in the more highly-developed species
pushed definitely out to the external side of the tooth-row, in the still higher forms
completely lost ; it is but reasonable to suppose that the premolar quite lost

in the upper jaw of all species corresponds to the premolar which is on the point
of being lost in the lower jaw of all species, in consonance with the general rule
that the teeth of the upper jaw show a more advanced stage of evolution than those
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species of the simphx-gron-p also the lower Pg is very much i-educed

in size and on the point of being driven out of the tooth-row, to

the external side ; in all the more primitive species of the group
also the upper p- is reduced in size, but still, invariahly, in the
tooth-row.

The following I'emarks apply to Rh. simjjlex and Bh. megapliyllus,

the dentition of these two species, the most primitive within
the present group, being practically exactly alike :—p.^ very small,

but decidedly less reduced than in the other species of the group.

The position of this tooth, in relation to p^ and p^ varies

indivichuilly (in the same geographical race, and in examples
from the same locality and of apparently the same age) :

completely in the tooth-i'ow (one specimen), or slightly towards
the external side (two), or half external (one), oi- almost quite

external (one), or completely external (one). This " vacillation
"

in the position of pg is of some interest as being the first indication

of a tendency towards driving this premolar out of the tooth-row,

a tendency gradually increasing in a long series of more highly

developed species, and culminating' in the forms in which the
tooth is quite lost, even in young individuals {Rh. aa^otis).—p* is

comparatively large, with a well- developed, pointed cusp. From
its base to its tip this cusj^ is directed ohliquely inioards, under an
angle of about 25° to 45" with the vertical line ; also in those

species of the present grouj) in Avhich the cusp is so much reduced
as to be scarcely perceptible without a lens, it is invariably point-

ing obliquely inwards, only to a still higher degree. The upper
canine and p^ always ividely separated. In some individuals there

is a very narrow interspace between p- and p
', on either side of the

jaw, or on one side, no doubt a remnant of the place where p
',

lost in all existing species, was situated (see footnote on p. 77).

Measurements* . On p. 80.

of the lower jaw. (2) When the lower P3 is external in position, or even tvJien it is

completely/ lost, we still, rather often, find pg and p^ separated by a narrow inter-

space, reminiscent of the time when pg had its normal position in the tooth-row ; if

we can find, sometimes at least, a similar " atavism " in the upper jaw, our sup-
position w ill be strengthened ; and such cases are, in fact, not verj' rare :—rin some
individuals, and just those of the most primitive species of the genus {simplex,

megapliylhis, horneensis, refulgens, pliilippinensis), I find kn arrangement of the
upper teeth which can be graphically expressed as follows : cp pmhn-m^, i. e. the
anterior of the upper premolars in contact with the canine, the posterior in contact

with the first molar, but bettveen the two "p " still a narrow interspace, apjiarently

a remnant of the place where the lost premolar was situated ; if so, however, the
lost p is, of course, p-^, those present p- and p"*.

* Oa\y the following measurements require some explanation :

—

Ears, length from
base of inner margin to tip. Forearm, from posterior point of radius to front curve
of carpus (wing bent), therefore somewhat greater than the length of radius measured
on skeletons. Metacarpals, as far as possible the true lengtli of the bones. 2nd
phalanx, always exclusive of the cartilaginous " ird phalanx " (this restriction being
of especial importance in measurements of the 3rd finger, the terminal cartilaginous

rod of which is comparatively large). Hindfoot, with claws. Skull, total length,

to front of canines (not to fi-ont of premaxilla). Width of brain-case, above root of

zygomata. Supraorbital length, distance between point of junction of supraorbital

crests with sagittal crest and median anterior point of nasal swellings. Mandible,
condylus to front of incisors. Upper and loiver teeth, exclusive of incisors.
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Type. $ ad. (in alcohol). Lombok, 2500 ft., June 1896. Col-

lected by A. Everett, Esq. Brit. Mus. no. 97.4.18.4.

2, Rhinolophus megaphyllus Gray. (Plate III. fig. 2 a, h, c.)

Diagnosis. Allied to Jxh. sinnjilex, but considerably larger. Foie-

arm 46-50 mm.
Details. This is a large continental repi'esentative of the simjilex-

type. The evidences of its close connection with the Lombok
species are clear enough : the general shape of the facial portion

of the skull ; the wide interspace between the upper canine and
p* ; the presence, individually at least, of an extremely narrow
interspace between ir and p* ; the distinctly constricted sella ; the
strong deA'elopment of the nose-leaves ; the large ears. On the
other hand, it has in several respects taken its own coui^se of

development : the sella is, also pi'oportionately, broadei- than in

simplex, the constriction at the middle is more abrupt ; the nasal

swellings are, also proportionately, considerably broader ; the size

of the animal is markedly increased : as regards this latter,

Rh. megaphyllus bears quite the same relation to Ith. simplex as

Kh. rouxi does to Rh. borneensis.

Distribution* . Eastern Australia. Louisiade Archipelago.

Geographical races. There are two apjDai-ently well-marked foi-ms

of Rh. megaphyllus, differing in size and in geographical habitat.

2 a. Rhtnolophus megaphyllus Gray, typicus.

Rhinolophus megaphyllus J. E. Gray, P. Z.S. 1834, p. 52.

Rhinolophus megaphylhis (partim) Peters, MB. Akad. Berlin,

1871, p. 306 t; Dobson, Cat. Chir. Brit. Mus. (1878) p. 110.

Diagnosis. Larger: forearm 46*5-50 mm.
Sella. In one, out of eleven specimens, the summit of the sella

is completely square-cut ; in all the others (some of them from
the same locality) it is broadly I'ounded off. Conf. with this

Rh. borneensis.

Colour. (1) Dark phase (two skins, one adult and one full-

grown, but young) : Like Rh. simp)lex.

(2) Russet phase (one skin, full-grown individual, but
young) : Uniform " russet " above and below ; base of hairs of

upper side " clay."

Measurements. On p. 80.

Distribution. Eastern Australia : Queensland, New South
Wales.

Technical name. The type of Rh. megaphyllus is in the British
Museum.

* The information on the " distribution " of the species and subspecies reviewed in
this paper is based exclusively on the material examined by myself.

t I am unacquainted with Peters's hypothetical iJA. /te^^ejms, based on an example
in the Leiden Museum, and characterised as "cine vielleicht nur etwas kleinere
Varietat [oi megaphyllus] oder Art" (?. s. c. p. 307). No further information has
been published, and nine j^ears later Peters mcor^ii " Bh. meciaphylhis'ivom the
Key Islands without any reference to Bh. Tceyensis (Ann. Mus. Civ. Genova, xvi.

(1880) p. 32). It is not very likely that the typical Rh. megaphylhis should occur
in the Ke}' Islands.
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2 b. Rhinolophus megaphyllus monachus, subsp. n.

Diagnosis. On an average smaller than the typical form : fore-

arm 46 mm.
Details. Sella a trifle broader at base than in the typical form

;

summit completely square-cut ; front face a little more distinctly

haired. Length of forearm almost as in the smallest individuals

of the typical form, but metacarpals distinctly shorter. Tail also

comparatively somewhat shortei-. Brain-case decidedly more
slender. Tooth-rows somewhat shorter. In colour scarcely

difl^erent from the dark phase of the typical form.
Measurements. Below.
Tyj^e. 5 ad. (in alcohol). St. Aignan's Island (Misima),

Louisiade Archipelago. Collected by Albert S. Meek, Esq. Brit.

Mus. no. 98.4.1.1.

Measurements of Rh. simplex and megaphyllus.

Ears, length

„ greatest breadth
Nose-leaves, total length

„ breadth of horseshoe

Forearm
3rd metacarpal
m.i
III.2

4th metacarpal
IV.i

IV.2
oth metacarpal
V.i

v.-

Tail

Lower leg

Foot
Skull, total length

., mastoid width

,, width of brain-case

„ zygomatic width

„ supraorbital length

„ width of nasal swellings

Mandible, length
Upper teeth

Lower teeth

Mil. simplex.

? ad.

Type.

mm.
18
13-5

14-5

8-5

44-2

31-8

13
17-8

32
9-2

11
31-8

10
11-2

24-5

19-7

8-8

18-7

9
7-8

9-4

6
5-2

12-8

7-2

7-8

Hh. megaphyllus.

f. typica.

11 specimens,

5 stuUs.

Min. Max.
mm.
18
13-5

15
8-8

46-5

33-8

13
17-5

34-3

9-8

ll-o
34-3

10-4

11-7

22-2

18-5

9
19-9

9-8

8-5

6
5-8

13-3

7-7

8-2

mm.
19o
15
16-2

9-8

50
36
14-6

20
36-8

11-2

13-3

36-5

12-7

14
26-8

22
10-2

20-5

9-8

8-6

10
6-8

6

14
8-1

8-7

monachus.
? ad.

Type.

mm.
19-8

15
14-8

8-8

46
32-7

13-2

17-8

33-5

9-7

10
32-7

10-2

11-7

20-5

19
8-7

19-3

9-5

5-9

5-7

13-2

7-3

3. Rhixolophus truncatus Peters.

lihinolophus truncatus Peters, MB. Akad. Berlin, 1871, p. 307.

Rhinolo2^hus megaphyllus (non Gray), vai-. a, Dobson, Cat. Chir.

Brit. Mus. (1878) p. 111.

Diagnosis. Allied to Eh. simplex. Sella more sliglitly constricted
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at middle. Summit of sella square-cut, oi^ even concave. Base

of fur almost blackish. Forearm 44-7-46-8 mm.
Details. In this species the sella* is not of the shape charac-

teristic of Rh. simplex and viegaphyllus. It is narrower, not

considerably broader at the base than at the summit, and the

constriction at the middle is less distinct. This points decidedly

away from simplex, and towards nanus, celehensis, and horneensis.

The square-cut (or concave) summit of the sella seems to be a

rather common feature in those forms of the present section of

the group which are inhabitants of small islands (cf. Rh.megajjhylhi^s

monachtos, Rh. nanus, Rh. bo7'nee7isis sj^adix). Lancet long and

cuneate. Wing-structure and pi-oportionate length of tail as in

simplex. Plagiopatagium inserted on tarsus.

Colour (six skins ; adult individuals, but teeth quite, or almost,

unworn). Veiy peculiar. General impression ; a very dark brown.

Details : hairs of upper side " broccoli-brown " at tip ; below the

tip, for a broad space, almost "clove-brown" (more exactly: an

exceedingly dark shade of "hair-brown," very much approaching

clove-brown) ; the extreme base of the hairs, immediately at the

skin, again somewhat lighter. Individual hairs of the under side

much of the same colour, but the tips more brightly broccoli-

brown, giving the iinder side a somewhat lighter appearance.

All the specimens are exactly alike in colour.

Skull. Essential characters as in Rh. simplex. Nasal swellings

narrow.

Dentition. Pg is, if anything, a little more redvTced than in

simplex. In two skulls I find it placed in the tooth-row, but

slightly towards the external side ; in a third, on the one side

half external, on the other external ; in a fourth, external on both

sides, and the interspace between p^ and p^ therefore very narrow,

p^ is always in the tooth-row ; its cusp rather well developed,

though somewhat smaller than in simplex. No interspace

between p^ and p^.

Measicrements. On p. 84.

Distribution. Batchian.

Technical name. One of the two typical specimens (in the Berlin

Museum) was collected on Batchian by A. R. Wallace and for-

warded to Prof. Peters by Tomes. The whole series in the British

Museum is from the same island and the same collector, and four

of the examples belong to the recently acquired Tomes Collection ;

they are therefore practically (though not technically) co-types.

Remarks. The dentition of Rh. truncatus proves it to be on a

slightly higher level than simjilex ; the interspace between the

upper canine and p^ is a little nai*rower, p^ a little more reduced.

The vacillation in the position of pg gives evidence of the same ten-

dency as in simplex : towards the more advanced members of the

group. In the shape of the nose-leaves it has taken a course point-

ing towards horneensis. In its coloration it seems to stand alone.

* A good series of skins, but no spirit-specimens, are at my disposal. This
description is from the resoftened nose-leaves of three examples.

PBGC. ZooL. Soc— 1905, YoL. II. No. VI. 6
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4. Rhinolophus NANUS, sp. n. (Plate III. fig. 3.)

Rliinoloplius megwphyllus (iion Gray), var. /3 (partim), Dobson,

Cat. Chir. Brit. Mus. (1878) p. Ill (Goram).

Diagnosis. Essential cranial characters as in Rh. truncatus, but

brain-case remarkably slender. Sella so slightly constricted as to

be practically parallel-margined. Small : forearm 43"3 mm.
Details. This species marks a further step towards tlie celehensis-

horneensis type. Externally Rh. nanus is exceedingly like these

two species, but the skull is of the simplex type.

The sella (compared with that of the foregoing three species) is

considerably reduced in breadth ; its width at the base is bvit very
little greater than at the summit ; the constriction at the middle
is much reduced (it requires some attention not to be overlooked)

;

and the whole of the sella therefore might very well be called

almost parallel-margined ; summit completely square-cut (there

Avill probably, in a large series, be some individual variation

in this respect). The horseshoe, too, is a little narrower. Lancet
almost cuneate, the lateral margins being but very slightly

concave. The size of the ears, both length and breadth, is reduced

;

the tip slightly more attenuated (less blunt than in Rh. simplex).

In the structui'e of the wings it stands exactly on the same level

as the foregoing species.

Colour (one skin ; adult ; teeth almost quite unworn).—Fur
of the upper side uniform dull " mai^s-brown " ; base of hairs

slightly lighter ; under side very much of the same colour as the
upper side, but with a slight tinge of " drab."

Skull, Postnasal depression and svipraorbital crests as in

Rh. simplex. Nasal swellings very narrow (4*9 mm.). Chief
character (compared with the three foregoing species) : the very
narrow brain-case (7 mm.).

Dentition, p.^ quite external, and cingula of p., and p^ in contact
(a sufficiently large series will presumably show some vacillation

in the position of Pg). p- in the tooth-row ; its cvisp very small.

Measureynents. On p. 84.

Type. Ad. (skin). Goram Island. Collected by Dr. A. R.
Wallace. Brit. Mus. no. 61.12.11.10.

Remarks. This species is readily distinguished from Rh. celehensis

and Rh. borneensis by the different shape of the facial portion of

the skull.

Dobson regarded the specimen here described, together with
two others from IST. Celebes (Menado), as a variety (" j6 ") of

Rh. megajyhyllus, characterised chiefly by having " the summit of
the vertical process of the sella broadly rounded ofi", much
broader than the base." But, firstly, it should be remembered
that a sella, much broader at summit than at base, would be
exactly the reverse of what is found in megaphyllus ; it would
even be unique in the whole genus. Secondly, on resoftening
the nose-leaves I found the sella, in all the three specimens, quite
of the same general shape as in Rh. borneensis, i.e. practically^
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parallel-margined. It would evidently have l^een much more to

the point if Dobson had called these Bats Rh. horneensis, not
Rh. megapliyllus. But Rh. horneensis, again, was confused with
Rh. minor, which, however, not only is a distinct species, but
belongs to a different group of the genus.

5. Rhixolophus celebexsis, sp, n. (Plate III. fig. 4 a, h.)

Rhinolophus tnegaphyllus (non Gray), var. /3 (paitim), Dobson,
Cat. Ohir. Brit. Mus. (1878) p. Ill (Menado).

Diagnosis. Supraorbital crests meeting at a point more or less

in front of the middle of the orbit. Xasal swellings narrow.

Nose-leaves as in Rh. nanus and Rh. horneensis. Small : forearm
43-44-7 mm.

Details. In the foregoing species {Rh. simplex, inegaphyllus,

truncatus, nanus), all of which ai-e Austi'alian or Avistro- Malayan,
the supraorbital crests join the sagittal crest at a point more or

less behind the middle of the orbit. In Rh. celehensis, as in all

ibhe other species of the present group, which are all Oriental,

Palpearctic, or Ethiopian, the supraorbital ci-ests meet at a point

more or less in front of the middle of the orbit. This makes
a comparatively shorter postnasal depression, the supraorbital

qrests being the lateral borders of this depression. In this point

therefore Rh. celehensis agrees with the Western forms of the
group, differing from the Eastern.

The mechanical reason for this modification is evidently the
following : a slight increase in the size of the temporal muscle
has pushed the sagittal crest more forwards ; this involves a
shortening of the supraorbital crests ; this again a reduction in

the length of the postnasal depression.

The nasal swellings are narrow (4' 8 mm.), as in the closely

related Eastern forms {iianus, truncatus). In the more Western
Rh. horneensis they are, at least somewhat, and as a rule con-

sidei-ably, broader. Compare figs. 4 and 5 on PI. III.

It is worth noticing that the cranial characters of this species

are, so to say, "in accordance with " its geographical habitat:

Celebes is, geographically, intermediate between the Austro-
Malayan and Indo-Malayan subregions, and in its more im-
portant cranial characters Rh. celehensis points partly westwards
(shortening of supraorbital crests), partly eastwards (narrow nasal

swellings).

The nose-leaves, ears, wings, and the general size are as in

Rh. nanus and Rh. horneensis.

Colour. (1) Makassar specimen (5 ad.; in alcohol; unfaded
;

teeth unworn).—General impression of upper side : brown ; the
true colour is a deep brown shade of "clrab"; base of hairs a
little lighter than drab ; under side drab with a tinge of " broccoli-

brown."

(2) Menado specimens (two skins ; ad. ; teeth almost un-
worn).—Above uniform dull " mai's-brown," base of hairs but

6*
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slightly lighter ; colour of the fur of the under side very much as

on the upper side.

The Makassar specimen seems to represent the true "dark
phase "

; the mars-bi'own tinge of the Menado skins may indicate

a tendency towards a "russet phase." Similar differences in

colour are very common in this section of the group.

Dentition. As in Eh. nanus.
Measurements. Below.
Type. $ ad. (in alcohol). Makassar, S. Celebes, November

1895. Collected by A. Everett, Esq. Brit. Mus. no. 97.1.3.19.

Distribution. Celebes : Makassar, Menado.

Measurements of Rh. truncatus, nanus, and celebensis.

Rli. truncatus. Mh. nanus. SJi. celebensis

6 specimens
4 skulls.

Ad.
Type.

3 specimens,

3 skulls.

Ears, length

„ greatest breadth
Nose-leaves, total length

„ breadth of horseshoe
Forearm
3rd metacarpal
III.i

III.2

4th metacarijal
IV.i

IV.2
5th metacarpal
V.1 ;

V.2
Tail

Lower leg

Foot
Skull, total length

„ mastoid width

,, width of brain-case

,, zygomatic width

„ supraorbital length

„ width of nasal swellings

Mandible, length
Upper teeth

Lower teeth

Mi

44-7

31-2

13-2

18-2

32
9-8

11-2

31-7

10-7

11-8

23
18-8

9-2

5-5

51
12-8

7-1

7-8

Max.
mm

46-8

32-3

14
19-1

33-5

10-6

12-5

33-2

11-7

11-9

20

5-7

51
13-1

7-3

7-9

43-3

30
11-2

31-1
8-8

31-1

5-8

4-9

13
7-2

7-8

Max.Min.
mm. mm.
16
12-5 ...

12-3 ...

8
43 44-7

30-5 31-4

12-2 13
17-3 17-8

31-3 32
9 9-7

10-8 11

31 32-5

9-5 10
11

20
17-8 18-3

8-5 ...

18'-1 ...

9

4-8 4-8

4-8 4-8

12-2 12-7

7 7-2

7-4 7-8

6, Rhinolophus borneensis Peters. (Plate III. fig. 5 a, b, c.)

Diagnosis. Similar to Eh. celebensis, but with broader nasal

swellings. Small: forearm 4r2-46'3 mm.
Details. Sella so slightly constricted as to be almost parallel

-

margined from base to summit ; in some individuals the con-

striction is completely obsolete; height of sella about 3 mm.;
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width at base, at middle, and at summit: 2, 1*8, and 1'7 mm.
Lancet almost cuneate, or the lateral margins but slightly concave,

never abruptly narrowed at the middle (as in Rh. rouxi) ; length

of lancet about 4"2 mm. Ears and wings quite as in Rh. celehensis.

Plagiopatagium inserted on tai'sus, or as much as 1*5 mm. above
the tarsal joint.

Colour. There is an extreme dark phase and an extreme red

phase, connected by several intermediate stages.

(1) Dark phase.— 5, Banguey Isl. (Brit. Mus.) ; two c? , Pulo
Sarutu (Un. St. JSTat. Mus.) ; all of them full-grotmi, but with
tinworn teeth ; distal epiphyses of metacarpals in two of them
ossified, in one not completely so ; in alcohol, unfaded. General
impression of upper side : brown. The true colour is a deep bi'own

shade of "drab"; base of hairs next to "broccoli-brown."

Under side between " wood-brown " and " broccoli-brown." The
individuals are not precisely, but almost, alike in tinge.

(2) Intermediate stage, nearer to " dark phase."— c? ad., 5 ^^1.,

Labuan (B.M.)
; S ad., N.W. Borneo (B.M.) ; teeth either quite

unworn, or almost unioorn ; distal epiphyses of metacarpals ossified

;

in alcohol, unfaded. Upper side " russet," base of hairs but
slightly lighter. Under side " wood-bi'own."

(3) Intermediate stage, nearer to "red phase."— $ ad., Sirhassen

(U. N. S. M.)
; S ad., $ ad., Karimata (U. N. S. M.) ; teeth either

quite unioorn, or very slightly worn ; distal epiphyses of meta-

carpals ossified ; in alcohol, unfaded. Much like the foregoing,

but also the under side of the body " russet."

(4) Extreme red phase.— S ad., Sirhassen (B.M.) ; teeth un-

worn, ; epiphyses ossified ; in alcohol, unfaded. Much like the

extreme red phase of Rh. rouxi : not far from " cadmium orange "

above ;
" orange " beneath.

As proved by the above, these differences in colour are inde-

pendent of the geographical habitat and of the sex of the

individuals, seemingly also of the age. So far as the present

material goes, the only "phase" in which a quite young, though
full-grown, individual occurs (epiphyses not quite ossified) is the

dark phase ; but it may be accidental : the individual which
represents the extreme red phase is, at all events, only a few

months older (teeth unwoi-n).

Skull. As in Rh. cdebeusis, but with broader nasal swellings

(5*4 mm., on an average).

Dentition, pg almost always completely external, but in one

skull (out of eleven) half in row. Cingula of p^ and p^ in contact

(six), or very slightly separated (four), or distinctly separated

(one), p'~ always in the tooth-row ; cusp very small. In four

individuals there is an extremely narrow interspace between p'^

and p* (the former place of p^).

Distribution. Is. Borneo ; S. iSTatunas ; Karimata Group.

Technical name. The type of Rh. borneensis, in the Berlin

Museum, is from Labuan. There are two specimens from the
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same island in the British Museum *. As, however, Ith. borneensis

has for many years been completely confused not only with sevei-al

more or less closely related species, but also with the widely

different Rh. minor, the following remarks may not be out of place

here :

—

The salient point in the original description of Rh. borneensis,

as given by Prof. Peters {loc. infra cit.), is this :
" Sattel .... an

dean vordern obei^n Ende abgerundet, die hintere, zusammenge-
drllckte Spitze [i. e. the jjosterior connecting process] kaitm hotter,

abgerundet J' I have emphasised the last three words, because they

clearly prove that Rh. borneensis belongs to what here is called the

simjilex group (connecting process low and rounded off), and has

nothing to do with Rh. minor or its allies (connecting process pro-

jecting and pointed). But ten years later (MB. Akad. Berlin,

1871, p. 306), Peters himself believed Rh. borneensis to be identical

with Rh. minor, described by Horsfield so long ago as 1824.

The reason was, beyond all doubt, this : to identify Horsfield's

Bats without an examination of the types is, in most cases,

impossible ; and Peters had not seen the type of Rh. minor (then

in the Indian Museum, London, now in the British Museum),
but only the bad figure in the ' Researches in Java

'
; as, further-

more, the two species in many respects (size, wings, sella, ears,

&c.) are, externally, puzzling alike, the mistake is easily explained.

Thus, according to Peters, there wei'e two small Indo-Malayan
Rhinolojihi : the one, with a low and rounded connecting pi'ocess,

he called Rh. minor, Horsf. (synonym : Rh. borneensis, Peters)
;

the other, with a projecting and pointed connecting process, he
identified with Temminck's Rh. 2>i('SiUus, stated to be from Java.

TJndei- these circumstances, a quite reasonable conclusion : we
had a name for either " species," and perfectly clear diagnoses.

Dobson, who examined the type of Rh. minor, states, quite

correctly, that the connecting process is projecting and pointed
;

when, nevertheless, he put Rh. borneensis down in the list of

"synonyms "to Rh. minor, he must have overlooked the most
important point in Peters's descrij)tion of borneensis, the shape of

the connecting process. Dobson, therefore, called the small Indo-

Maiayan Rhinolojjhus with jiointed process Rh. minor (synonym :

Rh. borneensis): thus, the names were the same as employed by
Petei's, but the diagnosis exactly the reverse ; Temminck's Rh.

pusillus he identified with Rh. hijjposiderus (sic) ; and as to the

small Indo-Malayan Rhinoloj^hus with rounded process (the ti'ue

borneensis) he put it down under Rh. afjinis, Horsf. (!), with
which species he also luiited the very different Rh. rouxi, Temm.,
at the same time keeping a genuine Rh. roiixi separate as

Rh. petei'si. This accumulation of errois and wrong identifications

* On one point tlierc is a discrepanc.y between Peters's description of RIi. borneensis

and the series before me : according to Peters the length of the forearm is 37 mm.

;

in the smallest (adult) specimen I have seen, it measures 41'2 mm. I am informed
by Prof. Matschie, who kindly re-examined tlie type for me, that Peters's statement
must be a misprint or a slip of the pen ; the forearm of the type specimen (a rather

j'oung, but apparently full-grown individual) measures 41 mm.
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is the true reason of the exceedingly confused state in which this

group of Bats has remained, making a safe determination of

specimens procured ahiiost impossible.

Geograjihiccd races. There seems to be two forms of Rh. hor-

neensis, differing, slightly, in the size of the ears, and in geogra-

phical habitat.

6 a. Rhinolophus boeneensis Peters, typicus.

Ehinolophtis Borneensis Peters, MB. Akad. Berlin. June 25th,

1861, p. 709.

Rhinolojjhus minor (partim, nee Horsf.), Peters, MB. Akad.
Berlin, 1871, p. 306 ; Dobson, Cat. Cliir. Brit. Mus. (1878) p. 114.

Rhinolo2ihus afjinis (partim, nee Horsf.), Dobson. op. cit. (1878)

p. 112.

Diagnosis. Ears slightly shorter: 16-17 mm., and narrower:
12-2-1 2-8 mm. Forearm 41 2-43-7 mm.

Details. In one specimen (from Banguey Isl.) the summit of

the sella is completely square-cut ; in the others (Labuan, N,W.
Borneo) it is broadly rounded off. This is, no doubt, an individual

variation, but, it would seem, of more frequent occurrence in indi-

viduals inhabiting smaller islands (cf. Rh. megaphyllus monachus.,

Rh. nanus, Rh. truncatus, Rh. borneensis spadix).

Measurements. On p. 88.

Distribution. N.W. Boi-neo ; Labuan ; Banguey.

6 b. Rhinolophus borneensis spadix Miller.

Rhinolophi{,s afftnis roicxi (non Temm.) Thomas. N^ov. Zool. i.

(1894) p. 656.

Rhinoloj)hus spadix Gerrit S. Miller, Jr., Proc. Wash. Ac.
Sci. iii. (March 26th, 1901) p. 136.

Diagnosis. Ears slightly longer: 17-19*5 mm., and broader:
12-5-14-2 mm. Forearm 42-5-46-3 mm.

Details. In one specimen (Sirhassen Isl.) the summit of the
sella is completely square-cut ; in all the others (one of them from
the same island) it is broadly rounded off.

3Ieasicrements. On p. 88.

Distribtition. S. jSTatunas (Sirhassen) ; Karimata Gi-oup (Kari-

mata and Pulo Sarutu).

Technical 7iam.e. The type of " Rh. spadix," in the Washington
Museum, is from Sii^iassen. There is a specimen from the same
island in the British Museum. I am indebted to Mr, Miller for

the loan of a paratype, also from Sirhassen, and of the series from
the Karimata Group, collected by Dr. Abbott.

Remarks. I should not have separated these two forms (if they
be so) of borneensis, if the latter of them had not, accidentally *,

got a name. There is no tangible difference in the skulls, not even

* When describing Bh. spadix as a new species, Mr. Miller compared it with
BJi. (iffinis. He could not, very well, compare it with B7i. borneensis, which was
rea;ar(led as identical with BJi. minor.
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(as might perhaps be expected) in the measurements of them. It
may well be that the few examples from N.W. Borneo, Labuan,
and Banguey (fovir only) happen to be lather short-eared (and
short-armed), and therefore do not show the true limits of indi-

vidual variation in these respects. I prefer to keep them separate,

provisionally at least, to call attention to the possible existence of

two very slightly differing forms of the species.

7. Rhinolophus VIRGO, sp. n.

Diagnosis. Similar to horneensis, but much smaller. Forearm
37-5-38-8 mm.

Details. This is decidedly the smallest species of the present
group. The horseshoe is markedly narrower than in any other
form of the hoimeensis type ; the sella considei'ably smaller than
in boroieensis, but of the same shape ; the ears much shorter and
narrowei'.

Colour. Pi'obably not far from being the same as in the dark
phase of horneensis (the two specimens examined are evidently
somewhat faded in alcohol).

Measurements of
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Skull. As in horneensis, but considerably smaller ; the nasal

swellings are, also proportionately, narrower than in the Bornean
species (perhaps as a consequence of the much smaller nose-

leaves).

Dentition (two skulls), pg half in row (one skull), or external

(the other), p^ and p^ in the former skvill, of course, separated
;

in the latter almost in contact, p" in the tooth-row. Upper
canine and p^ widely sepai-ated.

Type. 2 ad. (in alcohol). S. Camarinas, Luzon, Philippine

Islands. Collected by L. M. McCormick, Esq. Un. St. Nat. Mus.
no. 101966.

Remarhs. This species is readily distinguished from any other

form of the simplex group by its small size, narrow horseshoe,

and short ears. The shape of the connecting process ought to

prevent a confvTsion with the equally small species of the minor
group, to which it, in other respects, bears a very striking

external resemblance.

8. Rhinolophus malayanus Bonhote. (Plate III. fig. 6.)

Rhinolophus malayanus Bonhote, Fasc. Malayenses, Zool., i.

(Oct. 1903) p. 15.

Diagnosis. Closely allied to Rh. horneensis, but median anterior

nasal swellings somewhat more difierentiated. Small : forearm
41-2-42-8 mm.

Details. Externally this Bat is exceedingly like Rh. borneensis,

bvit the shape of the anterior nasal swellings is somewhat different.

The colour, too, seems to be constatitly different.

The sella is, in vertical direction, a trifle shorter, but the

difference is scarcely appreciable without actual comparison with

borneensis. The lateral margins of the sella are, practically,

parallel from base to summit ; an extremely faint constriction

can be traced, at least under a lens ; svimmit of sella rounded,
Plagiopatagium inserted on tarsus, or very nearly so.

Colour. (1) Biserat specimens; two 5 ad.; August and Sep-

tember ; teeth slightly worn ; in alcohol ; unfaded.—Upper side a

rather dark brown shade of " drab " ; this colour is confined to

the tips of the hairs ; the much broader base of the hairs so light

"ecru-drab" as to approach whitish; under side whitish "ecru-

drab," somewhat darker on the sides of the body,

(2) Laos specimen ; ad. ; teeth slightly worn ; skin.—Very
much lighter. Upper side bright " cinnamon," base of fur

"cream buff"" ; hoi"seshoe patch* on back dark brown; under side

buff.

* A davk-colowred patch on the upper side of tlie body, horseshoe-sliaped, or like

a V, tlie branches starting on each shoulder, convexity (or angle-point) directed
backwards. It is curiously characteristic of many species of the families Bhino-
lopkidcB and Phi/llostomatidcB, but often (quite individually) more or less, or even
completely, obliterated, especially, of course, when the fur also is dark-coloured.
Being, as a rule, more common and more distinct in young or immature individuals,

it is, probably, an inheritance from some remote ancestors of the two families.

RMnolophidce and Phyllostomatidce have, probably, had a common origin.
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It looks like a dark and a light " phase." The dai'k phase
differs from that of lih. horneensis, chiefly, in having the under
side of the body much lighter, in strong contrast to the colour of

the upper side, and in having also the base of the hairs of the

upper side much lighter. The light phase is, as will be seen from
this description, totally different from the " cadmium orange "

phase of borneensis (and more approaching the light phase of

Bh. qffinis himcdayanus).

Skull. Essential characters as in Rh. borneensis, but the median
anterior nasal swellings somewhat more distinctly marked off

from the lateral anterior swellings.

Dentition. Pg external
; p., and p^ almost in contact

;
p' in row,

cusp extremely small.

Measurements. On j). 92.

Distribution. Biserat (Jalor, Malay Peninsula). Laos Mts.
(Siam).

Technical name. The type is in the British Museum.
Remarlis. From the Laos Mountains, Siam, I have seen one

dried skin only (Tomes Collection) ; it looks like a light-coloured

phase of lili. malayamis ; the nasal swellings of the (fragmentary)
skull have the shape characteristic of this species. But fi-esh

material from that region is desirable.

9. Rhinolophus nereis, sp. n. (Plate III. fig. 7 a, b, c.)

" Ehinolojj/ius rouxii ? " (non Temm.) Gerrit S. Miller, Jr.,

Proc. Wash. Ac. Sci. ii. (Aug. 20th, 1900) p. 234.

Diagnosis. Allied to Rh. borneensis, and of about the same size,

but with much larger skull and teeth. Lower leg considerably

longer: 21mm. Tail comparatively very short : 17mm. Fore-

arm about 45 mm.
Details. In addition to the above :—The second phalanx of the

third finger is more than 1| the length of III.^ ; this is the first

time we have to note a decisive lengthening of III." ; in Rh. bor-

neensis, as in all the foregoing species, III." (always, in this paper,

measured without the terminal cartilaginous rod) is invariably

less than 1| the length of III.'; compare with this /lA. stheno,

thomasi, affinis, ferrtmi-eqidmmi. lY.^ is comparatively shorter-

than in Rh. borneensis, only about | the length of the meta-
carpal of the same finger ; compare with this Rh. stheno.

Colour. 5 ad. (type) ; September; teeth almost quite unworn;
first preserved in formalin, now in alcohol

;
probably unfaded.

—

" Mars-brown " above ; base of hairs " ecru-drab "
; of a peculiar

yellowish "drab" beneath (?the yellow due to the influence of

formalin).

Skull. Of the same geneial shape as in Rh. borneensis, but
much larger, with considerably lai-ger teeth, and thei-efore longer
tooth-row ; orbital constriction veiy narrow. The following

measurements, in millimetres, will give a more precise idea of the
differences (the ciphers in brackets are the measvirements of

eleven skulls of Rh. borneensis) :—total length, inion to front
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of canine 21-2 [18-2-20]; length of brain-case, inion to anterior

point of proencephalon 13-7 [11-3-12-5] ; width of brain-case above

zygomata 9-5 [7-9-8-2] ; zygomatic width 10-8 [9-9-9] ; nicaxillar

width, across antero-exterior corners of nr' 8-5 [6*8-7-2] ;
inter-

orbital constriction 2-2 [2-4-2-8]
;
palatal bridge, median length

2-6 [1-8-2-3] ; maxillar tooth-row 8-7 [7-7-6]; extreme width of

m' 2-2 [1-5-1-9].

Dentition. I have not seen the mandible of this Bat. p" in

row ; cusp almost imperceptible.

Measurements* . On p. 92.

Type. $ ad. (in alcohol). Pulo Siantan, Anambas Group

;

September, 1899. Collected by Dr. W. L. Abbott. Tin. St. Nat.

Mus. no. 101714.

Remarks. As already pointed out above, the Bats of the

horneensis type inhabiting the S. Natuna and Karimata groups,

rather close to the north-western and western coasts of Borneo,

are so extremely like the typical horneensis as to be, perhaps,

scarcely separable. But farther westimrds, on the much more

isolated Anambas Islands, the horneensis type has developed into

the present, peculiarly modified species. In the lengthening of

III.-, the shortening of lY.^ and the shortening of the tail (com-

pared with the tibia), Rh. nereis has taken the same cou]\se as the

still more Avestern Rh. stheno (described below). But the shape

of its skull sufficiently proves it to be an offshoot, not of that

species, but of Rh. horneensis. Compare with this the " remarks "

under Rh. stheno.

10. Rhix'olophus stheno, sp. n. (Plate III. fig. 8, a, h.)

Diagnosis. Allied to Rh. horneensis, but anterior nasal swellings

much more projecting. Lower leg long :
19-8-20-8 mm. Tail

extremely short : 15-5-17-8 mm. Slightly larger than horneensis :

forearm 45-2-48 mm.
Details. This is a third modification of the horneensis type, in

several respects recalling Rh. nereis, in others quite peculiar.

The shape of the facial portion of the skull is unique within the^

present group. As in Rh. 7iereis, III." is lengthened, IV.

^

shortened ; the tail is extremely short. The general size of the

animal is slightly increased.

Plagiopatagium inserted 1-3 mm. above the ankle-joint.

Colour. (S ad., Penang ; teeth unworn ; skin.—General im-

pression : reddish brown above ; under side much lighter, con-

trasting with the upper side. "Mars-brown" above; base of

hairs light " drab "
; under side almost " broccoli-brown."

—

Three spirit-specimens (Selangor ; teeth unworn) apparently

agree in colour with the skin.

/Skull (three individuals). Owing to the much more projecting

anterior nasals wellings, the skull of Rh. stheno, in side view, is

strikingly different from that of Rh. horneensis. This peculiarity

* The tip of the ears and tlie posterior nose-leaf are damaged ; forearms broken.
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in its outline is produced, not by a heightening of the anterior

swellings, but by a reduction of the posterior pair ; these latter,

which in all tlie allied species form a sort of transition between
the anterior swellings and the adjacent part of the supra-

oi'bital crests and interorbital constriction, are in stheno so much
reduced as to leave the anteiior swellings more isolated, i. e., more
cihruptly projecting.

Dentition, p., external
; p., and p^ in contact

;
p" in row

extremely small.

Measurements. Below.
Type. S ad. (in alcohol). Selangor, Malay Peninsula,

sented by H. N. Ridley, Esq. Brit. Mus. no. 98.3.13.1.

Distribution. Selangor ; Penang.
Remarks. Rh. stheno differs from Rh. borneensis in the series of

charactei-s pointed out above. From Rh. nereis, in the shape
of the facial portion of the skull, the much slenderer brain-case,

and the shorter tooth-rows. From Rh. rouxi, in the shape of the
facial portion of the skull ; the much shorter metacarpals (al-

though the forearm is of the same length as in smaller individuals

of rouxi) ; the long III." (compared with III.^) ; the short IV,*

cusp

Pre-

Measurements o/ Rhinolophus malayanus, nereis, and stheno.

Rh. malayanus. RJi. nereis

3 specimens,

2 skulls.

Rh. stheno.

? ad.

Type.
4 specimens,

3 skulls.

Ears, length

„ greatest breadth
Nose-leaves, total length

„ breadth of horseshoe
Forearm
3rd metacarpal
III.i

III.2

ith metacarpal
IV.i

IV.2
oth metacarpal
V.i

V.2
Tail

Lower leg

Foot
Skull, totallength

;, mastoid width
„ width of brain-case

„ zygomatic width
,, supraorbital length

„ width of nasal swellings
Mandible, length
Upper teeth

Lower teeth

Min.
mm.
16-2

12
13-2

7-8

41-2

30
iri
15-3

30-2

8-8

10
30
9-7

9-7

19-2

16-8

7-8

18-4

8-8

8
9-2

5-1

5-2

12-1

6-8

7-3

Max.
mm.
16-8

12-5

13-2

8
42-8

31
12
16-8

31o
9-3

10-5

31-5

9-8

10
20-5

17-8

5-6

12-7

7
7-5

13-7

?45
?33-2
13-2

21
33-7

8-7

12-8

34
10-8

10-2

17
21
9-3

21-2

10-2

9-5

10-8

5-6

5-8

Min.
mm.
17
13
13-8

8
45-2

31-5

12-6

20-1

33
8-2

11
33-5

9
10-5

15-5

19-8

8-5

19-7

9-3

8-0

13-2

7-4

8-1

Max.
mm.
17-5

13-2

14-2

8-3

48
32-7

13
21-7

33-8

8-8

12-5

34-2

10-4

11-5

17-8

20-8

9-2

20-2

10
8-7

10-1

5-1

7-9
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(compared with the fourth metacarpal) ; the excessively short

tail ; and the smaller hind foot.

Phylogenetically, Eh. stheno is evidently more closely connected

with Bh. nereis than with any other hitherto known Bat. To call

the resemblance between these two species (in III.-, IV. ^ the tail)

" convergence," would be a phrase only, not an explanation. There
can scarcely be any doubt that the type of Rhinolo2yhus to which
the now existing Rh. horneensis belongs, sent off a branch west-

loards ; a part of this branch, isolated on the Anambas Islands,

develojDed into Rh. nereis ; another pai-t, in the Malay Peninsula,

into Rh. stheno (cf. the diagram on p. 120).

11. Rhinolophus rouxi Temm. (Plate III. fig. 9 a, b, c, d.)

Diagnosis. Allied to Rh. horneensis, but larger, and with con-

siderably longer metacarpals. Third metacarpal 34-38 mm.
Forearm 46-51*5 mm.

Details. This is a large, continental representative of the
horneensis type, characterised chiefly by the much longer meta-
carpals and the shape of the lancet. In general size, the
continental Rh. rouxi bears the same relation to the insular

Rh. horneensis as the continental Rh. megaphylhis does to the
insular Rh. simplex.

The sella is practically parallel-margined fi-om base to summit

;

not rarely some faint indication of a constriction at the middle
can be traced ; summit broadly rounded oft'. In simplex and its

closest allies the lancet is long and quite (or almost) cuneate

;

in horneeibsis there is some tendency towards a slight emargination
of the lateral margins of the lancet ; this tendency has been carried

almost to an extreme in rouxi : the lancet is hastate, i. e., abruptly
narrowed in the middle, the tip well developed and slender (not

abnormally shortened, as in thomasi) ; but still, individually

(though, as it seems, i-ather rarely), in rouxi, the lancet is less

abruptly narrowed, as an atavism towards a passed stage. The
ears are as in horneensis.

Wing-structure almost on the simplex-horneensis stage, ?'. e.,

III." almost always less than 1| the length of III.^ The rare

individual exception, that III." is equal to (or a mere trifle

more than) 1| the length of III.\ is of some interest as fore-

shadowing the next important step to be taken in the series of

evolution, viz., from roujxi to affinis, in which species III.-^ is

ahvays considerahly more than Ig the length of III.^

Plagiopatagium inserted on, or 1-4 mm. above, the tarsus, i. e.,

there is evidently some tendency to draw the insertion of this

membrane aioay from the ankle-joint, a little higher up on the
tibia ; compare with this Rh. affinis. The proportionate length
of the tail is as in horneensis.

STcidl. The skull of Rh. rouxi is larger than that of horneensis,

but I fail to find anj^ appreciable diflference in the shape—

a

strong evidence of the very close relationship between the two
species. The individual variation in the size of the skull, in
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7-oiijxi, is rather consiclei'able (as is also the variation in the ex-

ternal dimensions of this Bat) ; but among 18 skulls of the typical

foi'm of roiixi, from localities so many and so distant inter se

as to represent practically the whole area covered by this form,

I do not find any so small as the largest among 11 skulls of

horneensis (and h. sjxcdix) ; in so far there is no difficulty in

discriminating them. The tooth-rows, too, in rovxi, are longer.

As to the small S. Chinese race of rouxi (described below), the

skull has the same length as the largest of horneensis, but the

brain-case is decidedly broader, the zygomatic and maxillar width
greater.

Dentition (19 skulls). Pg, most often, quite external (12 skulls);

not rarely half in row, or | in row (6 skulls) ; in one aged

individual (teeth much woi-n) Pg is wanting, on both sides of the

mandible, and the alveoli have disappeared. Oingula of p., and p^,

most often, in contact or separated by a very narrow, sometimes

almost hairline, interspace (13 skulls); in the remaining (6)

individuals, distinctly separated, but the width of the interspace

is not always quite the same on both sides of the mandible.

The upper canine and p'^ are, with rare excejations. distinctly

separated, p" completely in the tooth-row (17 skulls, out of 19),

as in all the foregoing species. The size of p" and, therefore, the

width of the interspace between c and p* vary, however, to a

certain extent ; but in no instance is the width of the interspace

as broad as (p" as well developed as) in simjjlex : this is a thing of

the past. As to the remaining two skulls (Ceylon, Nepal), the

interspace is very narrow, 2^' half external. This is the first time

we have to note instances of p" not being comjiletely in the

tooth-row.

As a general conclusion :—(1) In Rh. i'oiixi Pg has arrived

so far on its way towards disappearance as to be, generally,

external ; but still, not rarely, the individual variation falls back

to a foi-mer stage : p, partly in the tooth-row ; and in some aged
individuals the dentition (p^ disappeared) jwints forioards to sub-

sequent stages in the series of evolution : Rh. ferrum-equimmi

(p., rather often lost) and Rh. acrotis (p^ always lost). (2) As to

p" in rouxi, it is generally in the row, rarely half external ; this

latter, again, ])oixits forivards towards subsequent stages : thomasi,

ferriim-eqidnum, and acrotis (p" always external, or lost).

Distribution. From S. China through the Himalayas to the

Indian Peninsula and Ceylon.

Technical name. As Rh. rouxi has for many years been com-
pletely confused with Rh. affinis, some i-emai-ks are necessary to

prove that the name rouxi belongs to the species hei'e under
consideration. The type locality of Rh. rouxi is "Calcutta"*;
the types (in the Leiden Museum) were collected by the French
naturalist, M. Roux. There is in the Tomes Collection (British

Museum) a skin also collected by Roux. The essential points

* Temminck, loc. infra cit., p. 30 e ; . Jentiiik, ' Catalogue systematique ties

M'ammifereSj' Mus. d'hist. nat. Pays-Bas, xii. (1888) p. 161 (under Bh. affinis).
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in the original description as given by Temminck are the
following :

—

(1) In 'taille, forme du corps, des oreilles et des follicules

accessoires du nez " very much like Java specimens of Uh. afflnis

Horsf . It may be said so ; the difference in the shape of the
sella is not easily ascertained in dried skins.

(2) " Des proportions moins grandes," as compared with affinis.

As measurements Temminck gives :—Of rouxi : foreai'm " 1 pouce
10 lignes " (49*5 mm.), expanse of wings " 10 pouces." Oiaflnis:
foi'earm "1 pouce 10 lignes," expanse "11 a 12 pouces."
49 '5 mm. is one of the commonest measurements of the forearm
in the series before me. It looks a little contradictory that

Temminck, having stated that rouxi is smaller than affinis (which
is quite correct), gives precisely the same measurement of their

forearms, though, at the same time, a considerablj' larger
" expanse " of the latter species. But just that is the salient

point. As a matter of fact, the two species ca7i have the foreai-m

of exactly the same length (veiy large rouxi, and small affinis) ;

but also in that case, the expanse of Rh. affinis is always markedly
larger than that of Rh. rouxi, for the obvious reason that in the
former species the second phalanx of the third (longest) finger is

always absolutely longer than in the latter.

(3) A red, a dark, and an intermediate phase of roioxi were
laiown to Temminck. I have the same phases before me. That
similar phases occur in Bh. horneensis has no bearing on the
present technical question ; horneensis lives far away from
" Calcutta." The "phases " of Rh. affinis are different.

(4) " Les molaires de la machoire superieure sont en meme
nombre que dans Vaffinis, celles de I'inferieure en compte cinq, ou
une de moins, par le manque total de la petite dent dont Vaffinis

est pourvu, et qui forme la sixieme molaire." Since Temminck
emphasises the "manque total" of p^, I suppose that he has not
overlooked this small tooth, but has examined a (probably aged)
individual in which it was wanting (cf. the specimen mentioned
above). The word " sixieme " is, of course, a la23sus for " cinquieme "

(Temminck counted the " molars " from behind forwards).

To sum up :—There can be no doubt that Temminck's Bh. rouxi
is the Bat here under consideration, being a species (1) bearing-

much resemblance to Bh. affinis ; (2) of almost the same size, but
with a markedly smaller expanse of wings

; (3) with a red, a dark,
and an intermediate phase ; and (4) inhabiting the Continent of

India.
" Rh. petersi."—The original description of Rh. jjetersi is meagre

and vague ; the figures of the head and nose-leaves published four
years later are badly drawn ; the tyjDe specimen (in the Calcutta
Museum) has no indication of locality. This may sufficiently

account for the fact that no technical name in the genus has been
the source of more confusion. I therefoi-e think it of some use to
give a brief sketch of its rather complicated history in literature :

—

(«) As to the identification of '"Rh. 2^<'tersi," in the original
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sense of the term*, there are only two alternatives: it is either

Rh. rouxi or a species of the Rh. acuminatus section. I have

not the slightest hesitation in i-eferring the name as a synonym
to the former species. As, howevei-, Dobson himself later on
applied the name to two Bats of the acurainatus section, it will

only be necessary to give evidence, from his own descrijDtion, that

he was mistaken. The only impoi'tant jDoints in the description

of " RJi. petersi " as given by Dobson in 1872 and 1876, i. e. at the

time vjhen he had access to the type specimen^ are the following

(the italics are mine)—(1) The nose-leaves are "as in Rh.

acuminatus, except the upper border of the posterior connecting

process, which is mtich less acute." This statement alone would

be sufficient. In acuminatics the shape of the sella and lancet is

very much as in rouxi, but the connecting process, both in

acuminatus and in all its allies {sumatranus, calypso, audax), is

p)rojecting and piointed ; there is, in this respect, no difference

between the species of the acuminatus section, and there is also no

appreciable individual variation. When, therefore, Dobson in this

decisive point (the chief character of the whole group to which

acuminatus belongs) declares his Rh. p)eteTsi to be very difierent

from acuminatus, it may safely be said that it has nothing to do

with that group. Dobson had evidently before him an example

of Rh. rouxi with a slightly raised connecting process (" much less

acute " than in acummatus) ; such individuals are by no means
rare ; there are several in the British Museum, and the peculiarity

is purely individual. Dobson found, quite naturally, that this

peculiarity recalled that shape of the connecting process wdiich had

been described, one year earlier, by Peters in a sjDecies called by
him Rh. acuminatus t, and, consequently, he compared it, in his

paper, with this latter species, at the same time emphasising that

there was a considerable difference. (2) The figure (side view) in

Dobson's ' Monograph,' however bad it is, can scarcely represent

the shape of the connecting process in acumdnatus. Dobson has,

no doubt, called the attention of his artist to the connecting

process of the specimen to be figiu-ed as Rh. j^etersi, and the artist,

in due obedience, has made his best to " emphasise " that point

:

this may account, I think, for the process being somewhat more
exaggerated than in ordinary individuals of rotixi ; but it is still

not the process of an acuminatu.s. (3) The measurements of

petersi are, without any exception, perfectly like those of several

unquestionable specimens of rouxi measured by myself ; there is not

the slightest indication of a difference. (4) The type of petersi is

from " India, precise locality unknown," The acuminatus section

is distributed over Sumatra, Engano, Java, and Lombok. When
Dobson wrote his ' Monograph,' there was not, in the Calcutta

Museum, any specimen of any species of Rhinolophus from

those islands ; so that, if FJi. petersi wei'e a member of the

acuminatus section, the type, withoujt locality, would have been

* Dobson, J. A. S. B. xli. pt. ii. (Dec, 22, 1872) p. 337 ; id., Monogr. Asiat. Chir.

(1876) p. 49, text-figs, a, h.

t Peters, MB. Akad. Berlin, 1871, p. 30?.
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the only Hhinolophus in the museum from any of those islands.

This is, of course, not beyond the limits of possibility ; but it is

certainly much more likely that Bh. petersi, as also the vast

majority of the Bats in the Calcutta Museum at Dobson's time,

came from some part of the Indian Peninsula or the Himalayas,

the habitat of Bh. rouxi, and far from the home of Rh. ac%m%hiaMis

and its allies.

To describe a new species which subsequently proves to be an
old one is no rare occurrence, and, as a rule, it does no very serious

harm. But the strong emphasising of a purely individual

peculiarity, combined with the cii-cumstance that the type had no
" locality," caused in this case a series of confusions : Rh. petersi

emerged, like a ghost, very unexpectedly at such difierent places

as the Gold Coast, Sumatra, the Himalayas, and S. India. And,
curiously enough, the author of the " species " inaugui-ated the

mistakes. When he had returned to London and was working
out his ' Catalogue,' Dobson had no longer access to the type of

Rh. petersi ; he had his own short description only, and perhaps some
private note. It is quite evident that, in these circumstances and
occupied with the study of many other Bats, he lost the precise

idea of the type specimen ; he only kept in his memory, as its most
important character, its " projecting " connecting pi'ocess. So it

came that he referred a specimen labelled " Gold Coast " to

Rh. petersi * ; for it is a genuine acimiinatus, beyond all doubt
from Java, and Dobson himself would scarcely have been able

to tell why he called it ^je^ersi instead of acuminatiis. Two
years later, Dobson had for determination a collection of Bats
belonging to the Gottingen Museum ; among these he again

believed he found a Rh. petersi t. I have had this example for

inspection %; it is neither " Rh. petersi " -nor Rh. acuminattis., but
Rh. sumatranus.

(b) In a paper on some Himalayan Bats, Capt. Hutton § records

Rh. petersi from Masuri. All the Bats mentioned by Hutton
were presented to the " Indian Museum," and are now in the

British Museum. The two specimens labelled '' Rh. petersi" are

Rh. monticola, a species closely allied to Rh. lejndus \\.

* Dobson, Cat. Cliir. Brit. Mus. (1878) p. 114.

f Dobson, ' On some new or rare Species of Chiroptera in the Collection of the
Gottingen Museum," P. Z.S. 1880, p. 462.

J I am indebted to Geheimrat, Professor Dr. Ehlers, Gottingen, for the loan of
this specimen.

§ Hutton, " On the Bats of the North-westeni Himala3'as ; with Notes and Correc-
tions in Nomenclature by Prof. W. Peters," P. Z. S. 1872, p. 700.

II
As Mutton's article is one of the verj' few papers which give information respecting

the liahits of Himalayan Bats, and therefore has been frequently quoted by subsequent
writers, I think it advisable to correct the following errors in tlie identifications of
the four species of Bhinoloplms dealt with in that paper :

—
" Bit. affinis "

(p. 696)
is Bli. pearsoni ;

" Rh. rotixi " (p. 697) is E7i. affinis ;
" Bh. minor "

(p. 698) is Bh.
rouxi ; and, as pointed out above, " Bh. petersi " (p. 700) is Bh. monticola. Hutton's
Bats were (as also stated in his paper) determined, not by himself, but by Prof.

Peters in Berlin. But the mistakes are so strange that they cannot, certainlj", be
due to Prof. Peters ; an extensive confusion of labels must have occurred (I can
rather easily, from Peters's point of view, as laid down in his papers, guess the
original arrangement of the labels), but the confusion had at all events taken place
before the specimens were returned to Hutton.

Proc. Zool. Soc— 1905, Yol. II. No. VII. 7
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(c) In Blanford's ' Fauna of British India ' {loc. infra cit.)

Bh. 2)etersi is recorded from Masuri and from Nilghiri. The
former statement is borrowed from Hutton's paper. The latter is

based on an example collected byW. Davison in Ooonoor, ISTilghiri*.

This specimen is now in the British Museum. It is a iiA. rouxi.

In short:—(1) For reasons given above I regard Dobson's

Rh. petersi (1872 and 1876) as a synonym of Bh. rotixi; (2)

Dobson's Rh. lutersi (1878) is Rh. acimiinattis
; (3) Dobson's

Rh. petersi (1880) is Rh. sumaircmus
; (4) Hutton's Rh. petersi

is Rh. monticola
; (5) Blanford's Rh. pi&tersi is partly Rh. monticola

(Masuri), partly Rh. rouxi (Nilghiri).

Geographical races. There are, at least, two forms of Rh. rouxi,

differing in size and geographical habitat.

11a. Rhinolophus rouxi sixicus, subsp. n.

Diagnosis. Skull smaller, tooth-rows shorter. Foreai-m 46 mm.
Details. The general size is as in the very smallest examples I

have seen of the typical form. Skull still a little smaller, with

slenderer brain-case and shorter tooth-rows ; nasal swellings, in

front view, slightly lower. Colour as in the dark phase of

Himalayan specimens of the typical form (see below).

Measurements. On p. 100.

Type. S ad. (skin). Chin Tah, Anhwei, Lower Yangisef.

Presented by W. Styan, Esq. Brit. Mus. no. 99.3.1.6.

11 h. Rhixolophus rouxi Temm., typicus.

Rhinolophus Rouxii Temminck, Mon. Mamm. ii. 8^ monogr.

(1835) p. 30 6.

Rhinolophus ruhidus, cinerascens, rammanika Kelaart, Prodr,

Faunae Zeylanicse (1852), pp. 13, 14.

Rhi7iolo2)hus Rouxii (partim) Peters, MB. Akad. Berlin, 1871,

p. 308.

Rhinolop)h'us petersii Dobson, J. A. S. B. xli. pt. ii. (1872)

p. 337 (nee Dobson, 1878, 1880); Blanford, Fauna Brit. India,

Mamm. pt. ii. (1891) p. 275 (partim).

Rhinolophus minor (non Horsf.) Hutton, P. Z. S. 1872, p. 698.

Rhinolophus affinis (partim, nee Hoi'sf.) Dobson, Cat. Chir.

Brit. Mus. (1878) p. 113.

Diagnosis. Skull larger, tooth-rows longer. Forearm 46-5 1 "5 mm.
Colour.—(1) Specimens from Nep>al and Darjeeling . («) Dark

phase: one ad.; Nepal; teeth luiworn ; skin:—Upper side '" mars-

brown "
; horse-shoe patch on back distingviishable, though some-

what obliterated ; base of hairs light " drab," almost " ecru-drab "
;

under side " drab," with a tinge of " russet" ; sides of body some-
what darker. With this skin agree in colour another adult

specimen from Nepal (teeth somewhat worn ; skin) and a 5 ad.

from Darjeeling (in alcohol).

* Blaiifoi-d, J. A. S. B. Ivii. pt. ii. no. 3 (1888) p. 261.

t For the exact position of this locality, see ' Ibis,' 1899, p. 289.
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(6) Light pliaso, : one ad. ; Darjeeling ; teeth slightly worn
;

skin :—Above inclining to " clay" ; a strongly marked, deep brown
horse-shoe patch ; base of hairs and fnr of under side almost
'' cream-buft'."

(2) Specimens from Ceylon ami S. India.—[a) Bark phase:
thi-ee adult individuals ; Ceylon ; teeth rather slightly worn

;

skins :—Upper side a shade of brown, darker and duller than
"mars-brown"; horse-shoe patch more or less effaced; base of

hairs " drab," with a tinge of '• ecru-drab "
; under side " wood-

brown " or light " drab."—This is Kelaart's lih. cinerascens.

A skin (ad., January, teeth xmworn) from Sirzi, Kanara, comes
extremely near to the last-mentioned specimen, being only a little

dai'ker. A spirit-specimen from Nilghiri seems to be of very
much the same coloiu-.

{h) Intermediate stage : cJ ad. ; January ; Sirzi, Kanara ; teeth
unworn. Upper side between " russet " and " mars-brown "

; base
of hairs " ecru-drab "

; under side almost " clay."—This is Kelaart's

Rh. rammaniha.
(c) Red, phase : one ad. ; Ceylon ; teeth worn ; skin :—Above

light " hazel " with a tinge of " orange-rufous "
; horse-shoe patch

almost obliterated ; base of haii-s and under side of body light
" orange-rufous."—This is Kelaart's Rh. ruhidus.

A skin ( c? ad., Februaiy, teeth unworn) from Jella-pur, Kanara,
represents the extreme of light colour : uppei- side next to " tawny-
ochi-aceous" ; base of hairs and fur of under side almost " orange-
ochraceous."

Conclusions :—The dark phase in specimens from the Himalayas
(Nepal, Darjeeling) is of a richer brown, more tinged with i-usset,

than in specimens from Ceylon and S. India (Kanara, ISTilghiri).

The light phase, in specimens from the Himalayas, seems to be
more inclining to " clay "

; in specimens from Ceylon and S. India
more " hazel " or " tawny-ochraceous." I do not think the series

examined affords evidence conclusive enough to justify the sepa-

ration of a Himalaj^an "race" and a southern (Ceylonese and
)S. Indian) " race." In all the other characters (external, cranial,

dental; variation in general size) there is no appreciable dif-

ference. If they were to be separated subspecifically, the southern
form would have to stand as " Rh. rouxi ruhidus Kelaart," the
Himalayan as " Rh. rouxi typ)icus."

Measurements. On p. 100,

Distribution. Himalayas (Darjeeling, Nepal, Masuri). S. India
(Nilghiri, Kanara) and Ceylon.

Remarks. Of the two forms here recognised, Rh. rouxi sinicus

and Rh. rouxi typicus, the former, as coming nearest to Rh.
horneensis, is no doubt the more primitive. The rouxi-tj-^e,

thei'efore, has spread from an eastern point of the continent
westwards, through the Himalayas, down the Indian Peninsula,,

to Ceylon.
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12. EiHINOLOPHUS THOMASI, Sp. 11. (Plate III. fig. 10.)

Bhinolophus affi,nis rouxi ? (non Temm.), Tliomas, Ann. Mus.

Civ. Genova (2) x. (1892) p. 15, pi. xi. fig. 3.

Diagnosis. Allied to Rh. rouxi, but p" external to the tooth-row.

Smaller than rouxi, with considerably shorter metacarpals, and

the tip of the lancet excessively shortened. Third metacarpal

30-4-31 mm. Forearm 44-8-45-7 mm.
Details. While being similar to Rh. rouxi in the shape of the

sella and the ears, and the proportionate length of the tail,

Rh. thomasi differs, externally, from that species in the following

particulars :

—

The horse-shoe is considerably narrower ; it is even narrower

than in the smaller borneensis and in the much smaller malayanus.

The tip of the lancet is exceedingly short, almost rudimentary ; it

is the hastate lancet of rou,xi carried to an extreme.

The general size is smaller, as seen by the measurements of the

forearm. But the metacarpals are proportionately mifjch shorter,

as short as in the much smaller malayanus. III." is comparatively

Measttrements of Rhinolophus rouxi and thomasi.

Ears, length

„ greatest breadth

Nose-leaves, total length

„ breadth of horse-shoe

Forearm
3rd metacarpal
III.i

III.2

4th metacarpal
IV.i

IV.2
5th metacarpal
V.i

V.2
Tail

Lower leg

Foot
Skull, total length

„ mastoid width

„ width of brain-case

„ zygomatic width

„ supraorbital length

„ width of nasal swellings . . .

.

Mandible, length

Upper teeth

Lower teeth

nil. rouxi.

smicus.
<?ad.

Type.

46
34
14-6

20-8

34-7

11-2

12-3

35-4

11-9

11-2

21
19-8

19-8

9-5

8-7

10-3

4-8

5-8

13-5

7-7

8-1

-E/t. thomasi.

ti/piciis.

30 specimens,
i

ii specnnens,
18 skulls.

I

1 skull.

Min.
mm.
16-6

13
13-5

8

46
34
13-7

18-5

34-5

9-7

11-7

35-4

10-6

11-2

21
19
9

20-3
9-7

8-7

10-4

4-8

5-5

13
8-2

8-5

Max.
mm.
19
15
16-2

9-2

51-5

38
15-8

23-5

38-9

12
14-5

38-9

13-2

13-8

26-5

23-5

11-2

23
10-8

9-8

11-8

5-8

5-9

16-4

9-2

10-3

Min. Max.
mm. mm.
16-8 16-8

12 12-2

11-7 11-8

7-2 7-5

44-8 45-7

30-4 31
13 131
20-2 20-2

31-3 31-9

10 10-2

12-2 12-7

32-3 32-7

11
9
19
18

8
18-2

9-2

8-7

10
4-4

5-3

12-8

7-1

7-7

11-2

9-7

19
18
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longer than in rouxi, i. e. more than 1| the length of III.^

(cf. nereis and sthetio). Y? is extremely short.

Colour. To judge from specimens preserved in alcohol, probably

not far from being the same as in the dark phase of IvTepal examples
of Rh. rouxi.

ShuU. The essential characters are as in rouxi, thus pi-oving

Rh. thomasi to be an oifshoot from that type of Bat, not (as might
very well be supposed, in view of the short metacarpals) from
borueensis. The skull of Rh. thomasi agrees with that of rouxi in

the broad brain-case ; it differs from rouxi in the much smaller

size. Compared with borneensis, the skull of Rh. thomasi is as

small as in the smallest individuals I have seen of borneensis (even

as small as in malayanus), but the brain-case is markedly broader,

even broader than in the largest borneensis, and the supraorbital

length is exceedingly short (cf. measvirements, p. 100).

Dentition. Pg external
; p^ and p^ in contact

;
p^ external.

Upper canine and p* in contact. Both of tlie specimens examined
are identical in dentition.

Measurements. On p. 100.

Type. 2 ad. (in alcohol). Karin Hills, Burma, 1888. Collected

by Signor Leonai'do Fea. Presented by Marquis Ct. Doria. Brit.

Mus. no. 90.4.7.10.

I venture to connect with this fine species the name of

Mr. Oldfield Thomas, who already thirteen years ago [l. s. c.)

pointed out that it could scarcely be identified with any hitherto

known form, but refrained from describing it as new, owing to

the general confused state of this gi-oup of Bats.

13. RnixoLOPHUS afpinis Horsf. (Plate III. figs. 11-13.)

Diagnosis. Sella pandurate. p'^ in the tooth-row. Forearm
50-56 mm.

Details. This species marks an important progress in develop-

ment as compared Avith Rh. rouxi. It is the base of the ferrum-
equinimi section.

The chief modifications are four : in the shape of the sella ; in

the structure of the wings ; in the size of the animal ; in the

shortening of the palatal bridge.

In the borneensis-rouxi type the sella is practically parallel-

margined ; in affinis it is pandurate, i. e. the lateral margins
concave, as in ferrum-equinum, though generally to a slightly

less degree. In sim,plex and its closest relations the lancet

is almost cuneate ; in borneensis there is a tendency towards
emargination of the lateial margins ; in rouxi this tendency is

carried to an extreme ; in affinis the lancet falls back to the former
stage : it is almost cuneate.

Throughout the whole series of fonus reviewed above, with the
exception of the somewhat aberrant Rh. nereis, stheno, and thomasi,

the wings have remained at the same primitive stage : no length-

ening of the second phalanx of the third finger. In affinis th.hi

.
phalanx has considerably increased in length, being always more
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than, and with very rai-e exceptions considerahhj moi-e than, 1 h the^

length of the first phalanx, a peculiarity which is preserved in thei;

subsequent stage of evolution : femon-equhnim. The aberrant

species just alluded to, viz. Bh. nereis, stheno, and thomasi, are,;

from this point of view, of especial interest, as being Bats of thej

rouxi type which already show the wing-structure characteristic

of the more highly developed ctffinis.

Rh. afflnis is larger than rouxi ; but small affinis have the same

length of the forearm as very large rouxi. In such cases,,

Rh. afflnis, provided the specimens examined are fresh or preserved-

in spirit, can, of course, easily be discriminated by the shape of

the sella and the length of III." ; if preserved as dried skins (in

which the shape of the sella is often difficult to recognise), still,

the latter character remains unchanged.

Colour. The many forms in which this species is differentiated

seem to agree, rather closely, in colour :

—

(1) Darker individuals : S ad., Darjeeling {Rh. a. himalaymms) ;

Oct. 22nd; teeth unworn; skin:—Upper side "mars-brown",
with a I'ather strong hue of '' drab "

; no horse-shoe patch ; base

of hairs "ecru-drab"; under side " broccoli-browu
."

Still darker is a cJ ad. from Lombok [Rh. a. pri^iceps) ; teeth

somewhat worn ; in alcohol ; unfaded :
—" Front's brown " above,

base of hairs "wood-brown"; under side almost "tawny-olive."

(2) Light-coloured individuals : c? ad., Nanking (Rh. a. krma-

layamts) ; July 5th ; teeth somewhat worn ; skin :—Extremely
light. Above light " clay," almost " ochraceous-buff," hinder

back somewhat darker ; a i'ather distinct, " mars-brown " hoi'se-

shoe patch ; base of hairs " cream-buff" ; under side very light,

almost " cream-buff."—A spirit specimen ( c? ad.) fiom the same
locality (June 15th) is quite of the same colour.

Skull. The essential characters as in rouxi, pi-oving that;

Rh. affinis originated from a Bat of that tyjje. The skull is

generally largei-, and the gap in front between the maxillary

bones wider. Chief character : the exceedingly short palatal

bridge, as a rule only | the length of the maxilla r tooth-row, or

even less ; in rouxi, with very rare exceptions, decidedly moi'e

than I, sometimes almost 5. The teeth, too, are slightly larger.

Dentition. Pg external and extremely small ; but, as a rai'e

exception, this premolar may still, in this comparatively highh'-

developed species, show some tendency towards the tooth-row

(one skull, out of 19), o]' be halfway in row" (one), p, and p^
generally quite, or almost, in contact (14 .skulls) ; in the remaining
somewhat more distinctly separated, p" always in the tooth-row^

extremely small, and the interspace between the canine and p*

rather narrow. In no less than five skulls there is an exceedingly

narrow, in most cases almost hair-fi.ne, interspace between p- and
p' (the former place of p"). 1

Listrihution. From the IST.W. Himalayas to )S. China ; through
Indo-China, the Malay Peninsula, and N. Katunas, to tSumatra,;

Java, and Lombok.
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Technicctl name. The type of Rh, afflnis is in the British

Museum. Fi-om the original desciiption it Avould have been
quite imi^ossible to identify the species.

Remarks. Of all the races of Rh. affinis, the Himalayan form
(^Rh. a. himalayanus) is the most ordinaiy-looking : in the
horse-shoe, the ears, the nasal swellings, the bi-ain-case. There
can hardly be any doubt that the affinis type originated in the

Himalayas^ and from thei'e spread eastwards to S. China, south-

eastwards through Indo-China, as far as Lombok.
Geoyraphical races. There are, at least, seven forms of Rh. affinis,

difiei'ing in certain cranial characters, in the size of the ears and
horse-shoe, in the length of the tail and tibia, in general size, and
in geographical habitat. Some of these forms may be called

distinct species by other authors.

\'.\a. RnixoLOPHUs affinis himalayanus, subsp. n. (Plate III,

fig. 11 a, h.)

Rhinolojihus affinis (partim) Dobson, Cat. Chir. Brit. Mus,
(1878) p. 112.

Diagnosis ^^. External characters:—Size largest; ears small;,

horse-shoe narrow ; tail short ; lower leg short. Cranial : length

of skull, width of brain-case, length of tooth-rows, moderate

;

nasal swellings narrow.

Type. 2 ^f^- (ii^ alcohol). Masuri. Collected and presented
by Capt. Hutton. Brit. Mus. no. 79.11.21.148.

Distribution. Himalayas (Masuin, IsTepal, Darjeeling) ; S. China
(jSTanking).

13 h. Rhinolophus affinis tenee, subsp. n. (Plate III. fig. 12.)

Diagnosis. External characters : Size small ; ears small

;

horse-shoe broader ; tail shoi't ; lower leg rather long. Cranial

:

skull short ; nasal swellings and brain-case narrow ; tooth-rows

short.

Type. S ^tl- (ill alcohol). Pegu. Collected and presented by
W. Theobald, Esq. Brit. Mus. no. 87.3.4.11.

13 c. Rhinolophus affinis macrurus, subsp. n.

Rhinolop)hus affinis Thomas, Ann. Mus. Civ. Genova (2) x.

(1892) p. 922.

Diagnosis. Extei'iial characters : Size moderate ; ears largei-

;

hoi'se-shoe broader ; tail long; lower leg longer. Cranial: length

of skull, width of brain-case, length of tooth-rows, moderate
;

widtli of nasal swellings moderate.

Type, d" ad, (in alcohol). Taho, Karennee, Burma; Febr, 1888.

Collected by Signor Leonardo Fea . Presented by Marquis G.

Doria. Brit. Mus. no. 90.4.4.7.

* As the characters of the different forms of Rh. affinis are sutBciently clearly

expressed in the table of measurements, p. 105, they will not be reviewed in detail,

but only rendered in general terms, in the " diagnoses " of the subspecies.
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13 d RhINOLOPHUS APFINIS SUPERANS, Subsp. 11.

Rhinolophus affinis (partim) Peters, MB. Akacl. Berlin, 1871,

p. 306 ; Dobson, 1. s. c.

Diagnosis. Extei-nal characters : As inacrHrus, but with short

tail. Cranial : skull rather long ; nasal swellings still broader

than in macrurus ; brain-case broad ;
tooth-rows rather long.

Type. $ ad. (in alcohol). Pahang, Malay Peninsula. Pre-

sented by the Selangor Museum. Brit. Mus. no. 0.7.3.2.

I)istributio7i. Lower Siam (Trong) ; Malay Peninsula (Pahang)
;

Sumatra.
Remarhs. A specimen from Sumatra is in every respect, cranial,

dental, and external, indistinguishable from those from Pahang

a,nd Trong (the latter sent for identification by the United States

National Museum).

13 e. Rhinolophus affinis nesites, subsp. n.

Rhinolojyhus affinis Gerrit S. Miller, Jr., Proc. Wash. Ac. Sci.

iii. (1901) p. 135.

Diagnosis. External characters : As sup>erans, but smaller, and

with shorter tibia. Cranial characters unknown.
Tyjje. 2 ^fl- (ii^ alcohol). Bunguran Isl., IST. Natunas, Aug. 24th,

1900. Collected by Dr. W. L. Abbott. Un. St. Nat. Mus.

no. 104753.

Remarks. This is evidently an ofishoot of the Malacca form,

Rli. a. superans, isolated on the outlying N. Natunas, and
developed into a well-mai-ked race (or species). It still shows

some of the chief characters of superans : the large ears, broad

liorse-shoe, and short tail ; but, to judge from the metacarpals

(the forearms are broken), it is decidedly smaller, it would seem
still a little smallei- than Rh. a. tener, and the tibia is very short.

The skull is so much damaged that I have only been able to

examine the teeth and the lower jaw.

13/. Rhinolophus affinis Horsf., typicus.

Rhinolophus affinis Horsf., Zool. Res. Java (1824), pi. [7],

figs. A, B.

Rhinolophus affinis (partim) Peters, 1. s. c. (1871); Dobson,

1. s. c. (1878).

I am unable to give a definite diagnosis of this, the '• typical,"

form of Rh. affinis, having seen only one very old skin (the type)

and a fragment of the skull, representing the facial portion and
the tooth-rows. But these are sufficient to show, first of all, of

course, the specific characters (pandurate sella, lengthened III.^,

dentition, &c.) ; secondly, that this form is quite difterent from
any of its next neighbours, on Sumatra and the Malay Peninsula
(supera/is), on the N. Natunas {nesites), or on Lombok [j^rinceps).

The horse-shoe seems, allowing for some shrinkage, to lie quite

as narrow as in Rh. a. himalayanus ; the nasal swellings, too, are

as narrow as in himalayanus and tener. But, although the
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specimen is slightly smaller than the smallest example of h'mia-

layanus I have seen, the tibia is fully as long as (if anything, a

trifle longei") than in the very lai-gest of these latter. On the

whole, I have but very little doubt that Rh. a. tyjncus will prove
to be much more closely related to the Burmese and Himalayan
forms than to any of the others. This would be an additional

evidence of the closer connection between the fauna of Java and
that of Indo-China and the Himalayas—closer than between Java
and the geographically nearer Sumatra, Malacca, and Borneo.

Distribution. Java.

I'S g. RiiiNOLOPHUs AFFiNis PRiNCEPS, subsp. n. (Plate Til.

fig. 13.)

Diagnosis. External characters : C4eneral size moderate ; tail

short ; but largest in the size of the horse-shoe and ears, and
the length of the tibia. Skull, nasal swellings, tooth-rows : the

extreme.

Type, c? f>d. (in alcohol). Lombok, July 1896. Collected by
A. Everett, Esq. Brit. Mus. no. 97.4.18.13.

Remarks. Placed side by side with Rh. a. himalayanus, this form
is strikingly diffei-ent ; the horse-shoe is no less than | bi-oader

than the broadest in himalayanus., and the skull is distinguishable

at a glance by its excessive width and the very broad nasal

swellings. But it must be remembered that siq^erans leads, not

up to, but decidedly in the direction of, princeps, and we do not

yet know the extreme limits of individual variation, either in

superans or in 2}'>"incep>s.

When considering the geogi'aphical races * of Rh. affinis from a

more general point of view—and excludiug " typicus,'^ owing to the

peculiar' geological histoiy of Java-, as well as nesites, owing to its

having, j)robably, been influenced by somewhat exceptional con-

ditions, fai' away on the small isolated IST. ISTatunas,—the following

rule will be observed : the more southern or south-eastern the

habitat, the longer the ears, the broader the horse-shoe, the longer

the tibia, the larger the skull, the bi'oadei' the nasal swellings,

and the longer the tooth-rows.

14. Rhinolophus ferrum-equinum Schreb. (Plate IV. figs.

14, 15.)

Diagnosis. Sella jDandurate. p' completely external oi- wanting.

Ears more than 20 mm. Width of hoi\se-shoe less than 10 mm.
Forearm 52"8~63 mm.t

Details. The ferrimi-equinum type originated from a Bat in all

* I am unacquainted with Dobsou's Rh. atidamanensis (J. Al S. B. xli. pt. ii.

(1872) p. 337). The only specimen known is in the Calcutta Museum. It seems to

he a local representative of the affinis type.

t The first and second characters, combined, are sufficient to distinguish ferrum-
equinvMi from all Oriental species of this group. The others are added to prevent
confusion with those Ethiopian species of the present group which also have the
sella pandurate and p- external or wanting {clfrosus, darlingi, acrofis ; avgwr and
deckeni).

\
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vertical grooves on the fiout of the lower lip. In the eastern races

oi ferruin-equiiium {iiippon, tragatits, regidus) sometimes exactly

the same, but very often the lateral grooves are more or less

reduced ; in the western i-aces {proxhnus, typicus, obscurus) they
have, as a rule, almost or quite disappeared *.

As to the general size, the eastern races are, as it seems, always

larger than any form of a^nis
;
proxhnus and typicus at least on

an average so ; while ohsciirits is nearly of the same size as afftnis

himalayanids

.

The remaining external chai'acters need only a brief record :

—

The supplementary leaflet is slightly more reduced than in

affinis, and more closely united to the upper lip ; this latter it is

(moi-e than the i-eduction) which makes it less distinctly visible.

The posterior connecting process is more lengthened in antero-

posterior direction, also a little more projecting, but quite rounded
off at the summit. But, curiously enough, in one specimen (from

Transcaspia) I find the process quite as in affinis (in all other

specimens from W. Asia it is normal). The lancet has a marked
tendency towards assuming a hastate shape, rather than a cuneate,

the extreme tip being, generally, long and slender ; but sometimes,
and both in the eastern and western races (though more often in

the former), individuals are found in which the lancet is almost
cuneate, as in affinis.—These two individual variations are worth
noticing, asi, both of them, pointing back to affinis.

The ears are somewhat modified : more attenuated below the
tip, and more pointed.

The plagiopatagium is inserted on the tarsus, on the base of the
metatarsus, or about 1 mm. above the ankle-joint. But in one
individual (from Cyprus) it is inserted no less than 6 mm. in

front of the ankle-joint. It, again, recalls Rk. affinis.

Colowr. A small series of skins from Tessin, Switzerland, afibrds

some information as to the difference in colour dependent on the

age of the individuals ; all the specimens are of the same sex, from
the same locality, and the same month :—

(1) Two full-grown, but younger individuals (females,

December) ; distal epiphyses of metacarjials ossified, but teeth
unwoi'n ; they ai-e pi'obably about six months old :—Upper side

* According to Blaiiford (J. A. S. H. Ivii. pt. ii.uo. 3 (1888) p. 263), Eh. tragatus
Hodgs., regarded hy him as a distinct species, and corresponding to what is here
called the eastern races oiferrum-eqtnimm, has three mental grooves,ferrum-equinum
one only. If this were so, I should have no objection to separating Bh. tragatus
Specifically from ferrum-equinum. But there is, in this as in otlier respects, a
complete intergradation. The details are these:— (1) " Bh. tragatus" (10 spirit-
specimens) : in three individuals (Kashmir, Almora, Darjeeling) the three grooves
arc perfectly distinct; in three (Masuri, Nepal) the lateral grooves are less distinct
than the centi-al one ; in two (Nepal) they are so far on the way towards obliteration
that it requires close examination to discover them ; in the two remaining (Shanghai)
they are still more reduced. (2) Mh.ferrum-equinum (s. str.) : ratlier often traces
of the lateral grooves are easily observable ; a number of individuals before me, from
various ])laces in Europe and W. Asia, have either a slight depression or a short
linear groove on either side of the central one ; in a specimen from Tiibingen (one
instance only, among several) they are at least not more obliterated than in two
" tragatus" from Nepal and two ." nippoti " from Shanghai,
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grej'ish " drab," lighter on the head and neck ; base of hairs '• ecru-

drab"; a strongly marked, dark brown horse-shoe patch ; under side

almost " ecru-drab " on throat and breast, very li^ht " drab " on
belly.

(2) One (female, December-) ; teeth almost unA\'orn ; must be very
neai'ly of the same age as (1) :—Intermediate in colour between

(1) and (3), but nearer to (3).

(3) Thi'ee aged individuals (females, Decembei-) ; teeth worn ;

two of them are at least 1| years old, the third (teeth very much
worn) still older :—Upper side, a shade of brown which might be
described as " mars-brown " with a pi'onounced tinge of '• drab "

;

base of hairs light " eci'u-di-ab " ; scarcely any indication of a
horse-shoe patch ; under side light " wood-brown" with a tinge of
'• ecru-drab."

In a sei'ies from the Hautes-Pyrenees (January) I find the

same differences in colour, but have not been able to verify the
comparative age of the individuals b}' means of the skulls.

Three skins from Minorca (spring) are like the aged Swiss
individuals or, if anything, a trifle lighter. The teeth are worn,
showing the animals to be, probably, at least about two years old.

Skins of aged individuals from England ai'O indistinguishable

from Swiss specimens of a like age. A very yoinig (not full-

gi-own) example from Somerset is quite like the younger (greyish-

drab) individuals from Switzerland.

As a general conclusion : young individuals are, bioadly
speaking, dark grey, old individuals brown ; the colour of the
young animal is retained, at least in some individuals, till

December, beyond the time when the epiphyses of the metacarpals

have become ossified. For those who have an oppoi'tunity to

watch these Bats in the caves during the winter, it would be an
object of some interest to ascertain how the colour-change is

effected, by a moult or by a recolouring of the hairs.

Skull. The essential characters as in Rh. affinis, the general

shajje hardly different, but as a rule, of course, the skull is larger.

The four anterior swellings are slightly more differentiated ; the
median ones almost circular in outline, the lateral ones oblong.

Chief character : the much longer palatal bridge : very nearly ^
the leng-th of the maxillar tooth-i-ow, a little more or less, but
never so short as \ the tooth-row (as in affinis).

Dentition, p,^ external and exceedingly small, or, very often, lost,

also in younger individuals, p, and p^ in contact, p^ completely

external, extremely small, not rarely lost, also in younger
individuals. Upper canine and p* not only in contact, but their

cingula, as a rule, considerably overlapping each other (the cingula

of p'* being external to that of the canine).

Measurements. On p. 115.

Distribution. From S. China and Jaj)an, through the Himalayas,
the Mediterranean Subregion (exclusive of Egypt), and Central

Europe to S. England.
Geographical races. There are, at least, six forms of Rh. ferrum-
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eqitinum, three eastern {nip2yort, tragatns, regulus), and three

western (proximus, the typical form, and ohscurus). They are

sxifficiently diflerentiated to need technical names, hut in no
I'espect—in the external characters, in the skull, in the dentition-

—

is there a sharp "hard-and-fast" line between them:

—

In the exti-eme east (S. China and Japan) we find a Bat {^mpp)on)

of moderate size and with i-ather small teeth ; the dentition, too,

Inis i-emained on a rather primitive stage of develoi:)ment ; but the

horse-shoe and nasal swellings ai-e very broad. (Some of these

peculiarities, viz. the broad horse-shoe and nasal swellings, are

preserved in the Central Himalayan tragatus, but the general size

of the animal is increased, the skull and teeth very large, the

dentition more highly developed. This latter chai-actei- reaches a

climax in the next form, regulus, from the ]Sr.A\^. Himalayas, but

at the same time the horse-shoe and nasal swellings are markedly
narrower ; in this respect regulus evidently shows tendencies

towards the western races, as also might be expected from its

habita,t.—These three Bats constitute what I call the '• eastern
"

races of ferrum-equimnn. The geographical line separating them
fi'om the western races must be drawn somewhere between Masuri
and Gilgit, at the boi'der between the Oriental and Palasarctic

Regions. East of that line the individuals are generally larger,

with broader horse-shoe ; the lateral mental grooves not rarely

fully developed; the tail on an average only 1^^ the length of the

lower leg.

Passing from Masuri (still reguhis) to Gilgit, on the extreme
north-western, " Palajarctic " side of the Himalayas, we find a

form (proxionus) with small and slender skull, narrower horse-

shoe and nasal-swellings ; which give it a decidedly " western "

aspect, and contrast it with its eastern neighbour, regulus

;

bxit it has retained the somewhat shorter tail characteristic

of the eastern races. The typical form has got rid also of this

reminiscence, but, as a. matter of fact, also in this race now
and then, though rarely, individuals occur which "fall back" to

the shorter-tailed eastern stage. The typical foim leads to the

generally smallei', extreme south-Avestern race {ohscurus : Sjiain,

Algeria).

A closer study of these i-aces, as compared with the Ethiopian

Rh. augur and Rh. decheni, will throw some light on the past

history of i\\e ferrum-equinurii type (see the " General Remarks"
on the simplex group, below, p. 118),

14 rt. Rhinolophus ferrum-equinum xippox Temm.

RMnolophus nipjwn Temminck, Mon. Mamm. ii. 8*" monogr.

(1835) p. 'SO a; Temminck & Schlegel, Fauna Japonica (1842),

p. 14, pi. iii. figs. 1, 2 ; Peters, MB. Akad. Berhn, 1871, p. 312.

Rhinoloj)hus fe^^rum-equimim (partim) Dobson, Cat. Chii-.

Brit. Mus. (1878) p. 119.

Diagnosis. Size moderate, horse-shoe very broad. Skull small,

but with rather broad nasal swellings; tooth-iows very shoi't.
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Details.—(1) Compared with tragatus : On an average (as a

rule also absolutely) markedly smaller: forearm 57'2-59'3 mm.
(tragatus : 59-63) ; but the horse-shoe is, nevertheless, of

the same excessive breadth : 9-9*5 mm. (tragatus : 8-8-9"7).

Skull considerably smaller and narrower, but .^(in conformance
with the broad horse-shoe) with rather broad nasal swellings

:

comparativeli/ as broad as in tragatus, but, owing to the smaller

size of the skull, not absolutely so. Teeth markedly smaller, the
tooth-rows shorter.

(2) Compared with regulus : Of approximately the same size

(or nippon rather smaller), but horse-shoe considerably broader :

9~9'5 mm. (regulus : 8'2-8'8). Skull generally smaller and
narrower, but nasal swellings, nevertlieless, quite as broad as

in regulus (comparatively, therefore, decidedly broader). Tooth-
rows markedly shorter.

(3) Compared with the western races : The broad horse-shoe
pi'events it from being confused with any of the western forms.

Colour. As in adult individuals of ferrum-equimvm fi'om

Europe*. No quite young specimens examined.
Dentition (5 skulls). In two skulls p^ is pi^esent on both sides

;

in two (teeth vinworn) on one side only ; in one (teeth very
slightly worn) lost, but the alveoli not quite oblitei-ated. p"* is

present in all skulls examined. The cingula of the upj^er canine
and p* not only less completely overlap than is generally the
case in the other races, but in one skull the two teeth are very
slightly, in one quite distinctly, separated. This dentition is

decidedly more primitive than in the western neiglibours of this

race, tragatus and regulus.

Distribution. S. China (Shanghai). Pt. Hamilton. Japan.
Remarks. 1 find the examples from Shanghai and Pt. Hamilton

(S. of Korea) indistinguishable from those from Japan.

14 6. Rhixolophus ferkum-equixum tragatus Hodgs. (Plate
IV. fig. 14 a, 6, c,d.)

Rhinolophus tragatus Hodgson, J. A. S. B. iv. no. 48 (Dec. 1835)

p. 699; Peters, MB. Akad. Berlin (1871), p. 312.

Rhinolophusferrum-equimmi (partim) Dobson, 1. s. c.

Diagnosis. Size largest, horse-shoe very liroad. Skull and
tooth-rows : the extreme.

Details.—(1) Compared with nippon : see this form, supra.

(2) Compared with regulus : On an average larger, with markedly
broader horse-shoe (but no sharp) line of separation, the maxima

* According to Temminck the fur of nippon is " plus long, plus abondamnient
feutre, plus soj'eux et moins lustre " than infemim-eguiimm from Europe, and the
colours " different egalement." In the length and abundance of the fur I ani unable
to find any tangible difference between nippon, tragatus, undferrum-equinnm. As
to the colours (two well-preserved skins : Fuji and Nikko), it is quite the same
as in darker individuals of tragatus, and this again as in fullj' adult individuals of
the typical ferrum-equimim ; laid side bj' side these Bats are indistinguishable in
colour.

"
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of regulus being equal to minima of tragatus). Skull generally

lai-ger, and with broader nasal swellings.

(3) Compared with the western races : The large size, broad

horse-shoe, shorter tail, large skull, broader nasal swellings, and
longer tooth-rows prevent it, in most cases, from being confused

Avith any of the Avestern forms.

Dentition. In one only, out of six paii'S of mandibles, p^ is

present on both sides; in two (teeth unworn, or very slightly

worn) on one side (alveolus disappeared on the other side) ; in

no less than three completely wanting, although the teeth are

either quite or almost unworn. A similar high development of

the upper teeth (eight skulls) : p" present in five ; completely

wanting, and alveoli disappeared, in three (teeth unworn or

slightly worn). Oingula of the upper canine and j)"* always over-

lapping. This is unquestionably a higher stage than in nippon.

Distribution. Darjeeling. Nepal.

Technical name. Hodgson's cotypes of Rh. tragatvs (three

examples ; Nepal) are in the British Museum.

14 c. Rhinolophus ferrum-equinum regulus, subsp. n.

Uhinolophiis ferrum-equimim Hutton, P. Z. S. 1872, p. 698.

Diagnosis. Size rather large, but width of horse-shoe modei'ute

only. Skull large and broad, with long tooth-rows, but narrow

nasal swellings.

Details. Compared with the western races : The large size,

combined with the short tail, will, in most cases, make it readily

distinguishable. The skull is, almost invariably, largei-, the tooth-

rows longer.

Dentition (4 skulls). In none of the skulls examined could I find

any trace of the lower pg, although they all have the teeth unworn.

In two skulls p^ is present, in two completely wanting. Gingula

of the upper canine and p^ always overlapping. This is the

highest stage of dentition in any race of ferrum-equinuni (in the

present grovip it is surpassed only by Rh. acrotis, but this species

is an Ethiopian modification not of theferrum-equimmn type, but

of the afflnis type).

Type. S ad. (in alcohol). Masuri. Collected and presented by
Capt. Hutton. Brit. Mus. no. 79.11.21.153.

Distrihidion. Almora. Masiu:'i.

\^d. Rhinolophus ferrum-equinum proximus, subsp. n. (Plate

I\^. fig. 15.)

Diagnosis. Size moderate, horse-shoe very narrow, tail short,

Skull small and slender, with very narrow nasal swellings and
short tooth-rows.

Details.—(1) Compared with the typical form : Although being

of the same size as the larger and medium-sized individuals of the

typical form, proximus has a very short tail ; in so far, it might,

very properly, be characterised as a " typical " ferrum-equinum
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which has presei'ved the tail of the eastern races {cf. also its

geographical habitat) ; the horse-shoe is remarkably narrow.

The skull very small and slender ; the nasal swellings narrow.

(2) Compared with obscurus : Larger, but proportionately with

narrower horse-shoe. The skull is even smaller and more slender

than in any individual of ohscurus I have seen.

(3) Compared with the eastern races : The small size, conxbined

with the very small horse-shoe, distinguishes it sufficiently. The
skull is smaller and, especially, more slender, the nasal swellings

narrower, than in any of the eastern forms.

Dentition (one skull). Pg and p^ present. Cingula of the upper
canine and p* overlajjping. This dentition is more in accordance

with that of the typical ferrum-equinum than that of regulus,

showing the " western " character of proximus (notwithstanding

the short tail), a conclusion borne out by the general external

aspect of this Bat, and the size of the skull and the tooth-rows.

Type. § ad. (in alcohol). Gilgit. Presented by Dr. J. Scully.

Brit. Mus, no. 81.3.1.10,

14 e. Rhinolophus ferrum-equinum Schreb., typicus.

Le fer-a-cheval Daubenton, Mem. Acad. Roy. Sci. Belg. 1759,

pp. 377, 382, pi. 15. fig. 4.

Yespertilio Ferrum eqidnum (partim) Schreber, Saugthiere, i.

(1775) pp. 174, 188, pi. 62 (the two upper figures).

Vespertilio eqiiinus (partim) P. L. S. Miiller, ISTatursyst., Suppl.

(1776) p. 20.

Vespertilio Ungida (partim) Boddaert, Elenchns animalium, i.

(1785) p. 71.

Vespertilio Ferrum eqidnum^ a. onajor Gmelin, Linn. Syst. Nat.

i. (1788) p. 50.

Vespertilio Hipj^ocrepis (partim) Schrank, Fauna Boica, i. (1798)

p. 64.

Rhinolophus uni-hastatus Geofiroy Saint-Hilaire, Descr. de

rEgypte,ii. (1812) p. 132 ; id., Ann. Mus. d'Hist. Nat, xx. (1813)

p. 257, pi. 5.

Rhinolophus ferrum-eqidnimi var. gernianicus et var. itcdicus

Koch, Jahrb. Ver. Naturk. Nassau, 1862-63, pp. 522, 523 *.

Rhinolojihtisferrwrn-equinum (partim) Peters, MB. Akad. Berlin,

1871, p. 310 ; Dobson, Cat. Chir. Brit. Mxis. (1878) p. 119.

Rhinolophus lihanoticus, conchifer, et rufescens " Ehrbg. et

Lichtst. Mspt," Peters, loc. cit, (1871) (nomina nuda).

Diagnosis. Size moderate, horse-shoe rather narrow, tail long.

Skull leather small and slender, with narrow nasal swellings and
short tooth-rows.

* Koch's two "varieties " of ferrum-eqtunum must have been based on too small
a material, or there must be some mistake in his statements. That individuals

from S. Europe, i. e., Europe S. of the Alps (his " var. italicus"), should, generally
speaking, be larger than those from Europe N. of the Alps (his "var. germanicus "),

is at all events not correct. The statement that var. germanicus is " iiber den
Riicten mehr braungrau oder aschgrau gefarbt," whereas var. italicus " stets in das
Rothliche neigt," raises the suspicion whether Koch has not compared immature
individuals from Germany with fully adults from Italy.

Proc. Zool. Soc—1905, Vol. II, No. VIII. 8



114 MR. K. ANDERSEN ON BATS [May 16,

Details.—(1) Compared with obscurus : tlie subjoined particulars

will make the difference evident :

—

59 specimens of the typical form have been examined from the

following localities :—Transcaspia (1) ;
Euphrates Yalley (3) ;

Syria (2); Galilee (2); Cyprus (2); N. Bulgaria (1); Trans-

sylvania (31); Hungary (1); Moravia (2); Dalmatia (2); Turin

(1) ; Genoa (1) ; Sicily (2) ; Switzerland (Tessin and Geneva* 7)

;

Tubingen (1).

Forearm., in these specimens, on cm average 57-5 mm. In no

less than 44, i. e. 75 per cent,, the forearm measures 57 mm. or

more (up to 60"3 mm.) ; in the remaining (and quite independent

of the locality) less than 57 mm. (down to 53-5 mm.).

Of obscurus 31 specimens have been examined from :—Troubate,
Hautes-Pyrenees (8) ; Ointra, Portugal (1) ; Madrid (3) ; Valenciat

(12); Minorca (5); Algeria (2).

Forearm, in these specimens, on an average 55'5 mm. In no

less than 25, i. e. 81 per cent., the forearm measures less than

57 mm. (down to 52'8 mm.) ; in the remaining between 57 and

58 mm. Although the series is smaller than that of the typical

form, the facts here pointed out cannot be due to mere chance;

the contrast is too well marked.

As a conclusion : in the typical form the forearm measures

generally 57 mm. or more ; in obscivnis almost always less than

57 mm. ; maximum of obscurus is but a trifle larger than the

average size of the typical foim.

(2) Compared with the eastern races : the proportionately

longer tail prevents, in almost all cases, its confusion with any of

these races. The skull is rather easily discriminated from that

of tragatus &\\dregulus {cf. measurements, p. 115), but I fail to find

any point by which to distinguish it from the Japanese nippon.

British sjjecimens. 1 3 specimens have been examined . Forearm,

on an average 55*4 mm., i. e., British specimens oiferrum-equinum,

are on an average of the same size as the extreme south-western

(Spanish) race, i?A./. oSscwr-ifs J. Of the 13 specimens, 2 only

have the forearm 57 mm. long or more (up to 58 mm., quite as in

obscurus); all the others between 53'8 and 56-2 mm. These indi-

cations require, of course, verification by a much larger series §.

Dentition (11 skulls). In seven skulls Pg is present on both sides

(teeth in very different stages of weai-) ; in one, on one side only

(teeth worn); in three (teeth almost unworn, or much worn)

completely wanting (no alveoli), p^ is present in all the skulls

examined, two of which are of very aged individuals. Cingula of

the upper canine and p" generally more or less overlapping, but

in two skidls separated by an extremely small interspace. This

dentition is almost exactly as in nip2)on.

* For the loan of some Bats from the neighbourhood of Geneva I am indebted to

M. Ch. Mottaz.

f A very elaborate table of measurements of fourteen Spanish specimens was

kindly sent to me by Prof . A. Cabrera Latorre, Madrid. These are the only examples,

dealt with in this paper, not examined by myself.

% Compare with this Wi. Mpposidervs minutus, below, p. 142.

§ To keep the typical form uninfluenced by the smaller British individuals, I

exclude these latter from the table of measurements on p. 115.
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Distribution. From Transcaspia and the Euphrates Yalley

thi'ough Southern and Central Europe, exclusive of the Spanish

Peninsvila,

14/. Rhinglophus terrum-equinum obscurus Cabrera.

Rhinolo2ihus ferrum-equiwam obscurus Cabreia Latorre, Mem.
Soc. Espan. Hist. Nat. ii. (1904) p. 257.

Diagnosis. Smaller than the typical form.

Details.—(1) Compared with the typical form : see above, p. 114.

(2) Compared with the Eastern races : the small size, combined

with the narrow horse-shoe, make it readily distinguishable. The

skull is apparently slightly smaller than in nippon.

Dentition (4 skulls). As in the typical form.

Distribution. Spanish Peninsula, with the Balearic Islands.

Algeria *.

General Remarks on the Rhinolophus simplex Group.

The place of origin.—Of all the existing forms, the Australian

Rh. megaphylhis is one of the most primitive in dentition. But
it is very unlikely that the Australian Continent has been the

place of origin of the group. Rh. megaphyllus is the only

Australian species of the whole genus ; this might suggest

the assumption that it is an immigrant into the country,

rather than an ancient inhabitant : secondly, Australia is tlie

extreme eastern border for the group (as well as for the genus),

no species being known from the islands to the east of the

Continent; it would probably not be so, if Australia had been

a centre of dispersal for the group : thirdly, megaj)hyllus has at

least two characters which cei'tainly are not primitive—the large

nose-leaves, and (probably as a consequence of that) the rather

broad nasal swellings : fourthly, megaphyllus looks exti'emely like

an enlarged, continental representative of the Lombok species,

Rh. simplex (just as Rh. rotixi is the larger, continental repre-

sentative of Rh. borneensis). These arguments seem to supj)ort

the conjecture that, not the Australian Continent, but the " Indo-

Australian Transitional Tract," now broken up into numerous
larger and smaller islands, and still inhabited by such, very primi-

tive forms as simplex^ truncatus, nanus, celebensis, and borneensis,

has been the centre from which the group spread eastwards and
westwards.

Differentiation t.—The ancestral species seems to have divided

into two branches, an eastern and a western. In the eastern,

more primitive bi-anch the sagittal crest does not reach quite so

far forwards as a point corresponding to the middle of the oi'bit

;

in the western the temporal fossa is comparatively a little wider,

and the sagittal crest produced forwaixls moi'e or less beyond that

* The type of Rh. f. ohscums, in the Madrid Museum, is from Valencia, Spain.

As will be seen, I take the name in a wider sense. Valencia specimens were
separated by Prof. Cabrera, as a distinct subspecies, mainly on account of a difference

in the ratio between the length and bi-eadth of the horse-shoe. In a larse series of

ferrtim-equinum from Europe and W. Asia there is, however, no small, and quite

ndividual, variation in this respect. f Compare the diagram on p. 120.
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point. The geographical line separating the two branches coin-

cides with the line separating the " Austro-Malayan " from the
" Inclo-Malayan " subregion (Celebes being a part of the latter).

The eastern branch is, as yet, represented by four known species

Rli. simplex, mega/phyllus, trimcatus, and nanus. The Avestern by
all the others.

The further evolution, from horneensis to /errum-equinum, has

been discussed above, and is summed up, in the briefest possible

form, in the subjoined diagram (p. 120). But the sketch of this

group would be deprived of some of its most instructive features

if the Ethiopian species were left quite out of consideration. They
belong to thi^ee closely related types :

—

(1) Ethio2nan species of the borneensis-stheno-rouxi typ)e.—
Far south in Africa, in Bechuanaland and Mashonaland, we find

two small species, Rh. clenti and simulator, described quite

recently*. They are the Ethiojnan rep>resentatives of the horneen-
sis tyjye : the same general shape of the skull ; essentially the same
dentition ; the same parallel-margined sella, with a faint or
almost imperceptible constriction at the middle ; the same style

of connecting process ; the same proportionate length of the
foui'th and fifth metacarpals ; even the same length of the tail, &c.

But there are, in these species, three characters of especial in-

terest, becavxse they enable us to determine still more precisely

their phylogenetic place : the nasal swellings (side view) are more
projecting than in horneensis, but less than in stheno ; III.' is

lengthened, and IV.^ somewhat shortened, as in this species,—

proving that they have originated from a Bat vjhich had already

traversed a p>art of the distance sep>arating horneensis and
stheno. The dentition is on a slightly higher level than in

horneensis and stheno, the only diflerence being that p^, although
still in the tooth-row (as in the Oriental species), shows a distinct

tendency toivards the external side.

In the extreme south of Africa (Cape Colony) we find a species,.

Rh. capensis, which, quite superficially, looks like an enlarged

Rh. simidator. It is an African rep)rese)itative of Rh. roicxi : the

skull is to such a degree that of rouxi that it would be hard to find

any tangible diflerence, even the measurements being practically

the same (on an average smaller than in rouxi) ; the nose-leaves

(sella, process, lancet) are the same
;

proportionate length of

fourth and fifth metacarpals, of tail and tibia, the same. But
the dentition is somewhat more advanced : p" is generally ex-

ternal, but still, very often, a quite distinct interspace between
the canine and p^ indicates its former j)lace ; III.^ is somewhat
lengthened. In short: Rh. capensis is a "J?A. rouxi " which in

the wing-structure has taken a course toumrds, in the dentition

very slightly heyond, the affi7iis-st,a,ge.

(2) Ethiojyian sj^ecies of the afiinis-i^/i^e.—On the coasts of the

Bed Sea we find a species, Rh. clivosus, first made known by
Cretzschmar from Mohila in Arabia ; I have seen examples from

* Thomas, Ann. & Mag. Nat. Hist. (7) xiii. (190i) p. 386; Andersen, op. cit. (7)
xiv. (1904) p. 384.
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the African coast of the Gulf of Aden. It is the closest existing

relative of the Hionalayan Rh. afjinis : the same shape of the

skull ; the same shape of the sella, of the connecting process, of

the ears ; the same structure of the wings (also the same lengthening

of III.") ; the same proportionate length of the tail. But it is

more advanced in dentition : p., is not only external (as in affinis),

but very often lost
;

p", which in affinis is still in the tooth-row,

is in clivos'us external and veiy small. In shoi't : lih. clivosus is

a "jff/i. affinis" with. ferrum-equinum dentition.

The clivosits type has found its way very far into the Ethio-

pian Region. Rh. darlhigi *, from Mazoe to Angola, is a

modification of this type (as proved by the skull), diflering from
clivosus in the more pronouncedly pandurate sella, the much
broadei' horse-shoe, the much smaller ears, and, by far the most
interesting, in the shortening of the third onetacarpal. This

last peculiarity is the same as that pointed out above, under
Rh. ferrum equinum : in the wing-structure Rh. darlingi differs

from Rh. clivosus quite in the same way as Rh. ferrum-equimmn
from Rh. affinis. It is a suggestive fact to find this peculiarity so

exactly copied by the South-African species.

Rh. acrotis'\, from Egypt and Erythrea, is, externally, very

similar to Rh. clivosus ; also the wing-structure is the same. But
the tendency, in clivosus, towards an obliteration of p^ and p" has

been further developed by acrotis : it has completely lost both of

these teeth, thus being, in this particular respect, the highest

member of the whole gi-oup. Rh. acrotis is a " Rh. affinis " with

a dentition still more advanced than in ferrum-equinumi regidus.

(3) Ethio2nan sj^ecies of the ferrum-equinum type.—Rh. aiigurX

is widely distributed, in several geographical races, over the

southern part of the Ethiopian Region : the Orange River tract,

[Natal, the Lower Zambesi. It is the closest existing relative of

Rh. ferrum-equimmi ; the skull, the nose-leaves, the wing-sti'ucture

are the same ; but the dentition is a trifle less advanced, and the

ears are smaller.

We find the ferrum-equinimi type also further northwards in

Tropical Africa (Mombasa) : Rh. decheni ; the skull and dentition,

and all external characters of any importance, are as in augur
;

but the horse-shoe is broader.

The area occupied by these two Ethiopian representatives of

the ferrum-equimmn type extends, broadly speaking, from the

Orange River to Mombasa. It is completely cut ofi" from any
other region inhabited by that type of Bat ; it forms a large

enclave bordered to the north and -west by vast tracts where no
representative of ferrum-equinum occurs ; we must go so far

away from South and Equatorial Africa as the Euphrates Yalley,

Syria, and Algeria before meeting with the closest relatives of

those Ethiopian species. Thus the question suggests itself, by
which way the ferruin-equinum type reached Tropical Africa,

and why its range there is now so peculiaily insulate. When
* Andersen, Ann. & Mag. Nat. Hist. (7) xv. (1905) p. 70.

t Andersen, op. cit. (7) xiv. (1904) p. 454; (7) xv. (1905) p. 73.

X Andersen, op. cit. (7) xiv. (1904) p. 380.
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trying to answer this question, the following facts must be borne
in mind :—Firstly, that all palaeontological evidence is wanting,

which detracts from what we know about the affinities and
distribution of the now existing representatives of these Bats.

Secondly, that the ferrimi-equinum type is unknown in Egypt,
as well as in the Avhole region of the continent north of British

East Africa, and that we have no reason, of any kind, to believe

that it ever existed there. Thirdly, that we have to account not

only for the distribution of Rh. augur and deckeni as compared
with the other members of the sarae section of the genus, but

also for the presence in Tropical Africa of representatives of the

borneensis and rouxi types, and, be it noticed, representatives

which, without exception, are more highly differentiated than
their Oriental allies. These facts, so far as they go, seem to

allow of no other satisfactoiy explanation than this : the im-

migration of these Bats, as of so many other Oriental types in the

Ethiopian fauna, has taken place by way of the broad tract of

land which, as commonly supposed, in a geologically late period

connected Southern Asia with the African continent. In the

case of the ferruTn-equinum type this explanation would make
it evident, why it, though vastly distributed in South and
Equatorial Africa, is absent from the whole north of the con-

tinent with the exception of the extreme north-western (Medi-

terranean) coast-region, which it, no doubt, has reached from
South-western Europe, since the Algerian race is subspecifically

indistinguishable fi'om the Spanish form {Rh. f. ohscurus).

In the case of the borneensis and rouxi types it would account

for the fact that they are common to the Oriental and Ethiopian

Regions, but absent from the whole of the Pala^arctic Region.

And it would also account for the presence of the genus Rhino-

lophus in the Ethiopian Region, for, as I shall have to show later

on in this paper, all the Ethiopian representatives of the genus

are tindoubtedly of Oriental origin.

Such being the case, I am able to draw up the following

rough sketch of the history of Rh. augur, deckeni, and their

Oriental and Palaearctic relatives :

—

Th.Q ferrum-eqimium type has originated somewhere in South

Asia ; we find there the long series of more primitive forms

which lead up to that type, whereas in the whole of the Ethiopian

Region there is not any species with which it can be brought in

genetic connection. The ancestral ^''ferrum-equinum " broke up
into three branches : a south-western, a western, and an eastern.

The south-western branch, which had spread directly from South
Asia into the Ethio^Dian Region, was cut off from the main stem

by the submergence of the connecting ti-act of land, and is now
differentiated into two species—the southern Rh. augur and the

northern Rh. deckeni. Both of them have retained at least two
'• ancient " characters : a slightly more piimitive dentition (the

upper canine and p* often more or less separated
;
p^ sometimes

half in row *) and a short tail. To the external difference

* 35 skulls oi Rh. augur (all races) have been examined:—In 17 the upper canine

and p'* are more or less separated, in 7 in contact, in 11 more or less overlapping
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between these two Ethiopian species, viz. a broad horse-shoe in

deckeni and a narrow one in augur, we have a parallel inferrwfn'
eqtmnwi : a bi^oad horse-shoe in nippoii and tragaius, a narrow one
in the other races. The western branch spread over South and
Central Europe : the dentition slightly more advanced, the tail

lengthened. The third branch is now represented by what I
have called the Eastern races of ferrum-eqiiinum ; all of them
have retained the short tail ; nippon (which, so far as the
dentition is concerned, has remained on a relatively less advanced
stage) leads through tragatus to regulus, in which the dentition
has reached the highest stage of development found in any race
of ferrimi-equimmi

.

According to this the mutual affinities of the species of the
sim2)lex group might be expressed as follows f (the Ethiopian
species are marked with an asterisk) :

—

^cniffur. *deckeni.

acrotis.

megaphyllus.

{lepidus-g\:o\yp.)<-

each other at base; in ^ jp" is half in rotv. To this latter I find no parallel in anv
specnnen of ferrum-equimmi (all races) I have seen, and in 4 skulls only, out of 33,
tliere is a more or less distinct remnant of the interspace between the canine and p*.
Of Bh. deckeni I have seen one skull only j the dentition is as in many specimens
oiWi. augur ; c and p"* separated, p2 external,

t I give the diagram the form of a genealogical tree, only because it is convenient to
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II. The Rhinolophus lepidus Group.

Diagnosis. Basioccipital, between cochlea?, not unusually
naiTowed. Posterior connecting process projecting and pointed.

I include in this group :—(1) All the forms with projecting

connecting process compi-ised by Dobson under the technical name
" Eh. minor "

; their close relationship is unquestionable ; their

differences Avill be pointed out below
; (2) Rh. acuminatus and its

allies, which are scarcely more than giant forms of the le2ndus-

type
; (3) the Rh. hlasii and (4) Rh. euryale sections, peculiarly

modified Ethiopian and W. Palceai-ctic representatives of the

sicbbadinS'tYpe. The two former sections only will be reviewed
below ; the two latter will be briefly mentioned in the " General
Remarks" on the group (p. 135).

Text-fi^. 22.

Side views of nose-leaves, showing the principal forms of the connecting process

in the BIi. simplex group (a) and the B/;. lepidus group (h, c, d).

a. S,h. horneensis typicus; h. Hh. cornutus pumilus

;

c. Bh. monoceros ; d. Rh. empusa.

As this is a first attempt to disentangle the many different

forms hitherto confounded with Horsfield's Rh. minor, the

following preliminary remarks are necessary, as a general

guidance :

—

The first of the above-named sections (the " lejndus-^Qatioyx "),

viz., all the small Oriental and E. Palfearctic Rhinolophi which

have the connecting process projecting and pointed, fall into three

show, at a glance, the probable interrelations of the species. As sufficiently emphasised
in the foregoing pages, I am far from being of opinion \\\a)iferrum-eqidnum is derived

from the now-existing affinis (or capensis from rouxi, or stheno from horneensis, &c.).

But ferrum-eqtdnuni has originated from a Bat which had the more essential

characters of affinis (besides several others, unknown to vxs). The technical names
in the diagram are, in other words, to be taken, not in their strict specific sense, but
as names of the sections (" types," " branches ") of which the species, as we now see

them, are the surviving representatives.
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natural grovips (sub-sections) : the lejyidus-type, the mino7'-type,

and the subbadius-tjpe.

I propose to characteinse these types at once. It will enable
nie to confine the diagnoses of the various species to the points in

which they differ from the subjoined general characteristic.

(1) The lepichcs-tjTpe.—Chief charactei-s : skull larger, width of

brain-case about 7'7-7'8 mm. ; connecting process (in side view)
projecting as a small, erect triangle (not curved forwards as a
sharply pointed " horn ").

Description, based on Eh. lejndus (Wynaad, Mysore, Indian
Peninsula).—Supplementary leaflet as in simplex and its allies.

Horse-shoe not completely coveiing the upper lip ; a small tooth-

like projection on either side of the median notch ; front border
sometimes, not always, slightly crenulate (individual variation).

Sella decidedly broader at base than at summit, slightly, but quite

distinctly, constricted at middle, narrow at summit : there is a
tendency towards pi-oducing an almost subacute summit to the
sella (compare with this the borneensis-type : sella broadly rounded
ofl', or even truncated, at summit) ; height of sella 3"2 mm.

;

width at base, at constriction, and at summit : 2, 1*8, and 1*2 mm.
Connecting process projecting as an acute, sometimes only sub-

acute, triangle beyond the summit of the sella. Lancet strongly

hastate, about 3 mm. long. Three mental grooves.

Ears much as in the celebe^isis-borneensis type, but somewhat
more blunt-tipped.

Wing-structure quite primitive, i. e. no lengthening of III.^,

this phalanx being always less, and very often much less, than 1 ^
the length of III.^ ; no shortening of the third metacarpal ; fourth

metacarpal slightly the longest (individually it may fall short of

the fifth by a fraction of a millimetre). This wing-structure is

perfectly like that of Bh. simjolex and its allies.

Tail slightly longer than (individually equal to, or a trifle

shorter than) the lower leg. Plagiopatagium inserted on the
ankle, slightly above or below.

Skull. General shape : the simjjlex-boi^neensis type, but consider-

ably smcdler, toith smaller teeth, and shorter tooth-roivs. The
orbital cavities (the confluent orbital and temporal fossse) are

shorter and narrower than in borneensis, the zygomatic arches,

therefore, less projecting laterally, making the zygomatic width of

the skull, as a rule, only equal to, or even a trifle smaller than,

the mastoid width. These peculiarities combined make, as a rule,

the skulls of the species of the lepidics-tj-pe rather easily distin-

guishable from those of the borneeQisis-type.—Arrangement of the
nasal swellings, essentially, as in borneensis. Palatal bridge,

on an average, somewhat less than ^, but more than 1 the length
of the maxillar tooth-row.

Dentition. Position of P3 (in, or external to, the tooth-row)
" vacillating." p^ invai-iably in the tooth-row. This dentition is

precisely as in simplex-borneensis.

Species. Bh. lepidios, monticola, refulgens.
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(2) The oninor-type.—Chief characters : skull, also propor-

tionately, very small ; width of brain-case about 6"8-7"2 mm.
;

connecting process of the lepichts-tj^e (text-fig. 22, b, p. 121).

Description, based on lih. cormoUospumilus (Loo-choo Islands).

—

Nose-leaves as in the lepidus-type, but : sella narrower ; height

about 2-8 mm. ; width at base, at constriction, and at summit

:

1-7, 1-5, and 1*1 mm. Connecting process slightly higher, slightly

more acute, but of the same general shape.

The other external characters as in the lejndics-type.

/Skull. Considerably smaller ; nasal swellings narrower. Teeth

smaller.

Dentition. As in lejndus.

Species. Rh. minor, cornutus, " minutics " (Miller, nee Montagu),

gracilis.

(3) The sitbhadius-type.—Chief character : connecting process

long, slender, very sharply pointed, curved forwards, projecting

like a small, curved " horn " (text-fig. 22, c, p. 121).

Nose-leaves, and other external characters, mrich as in 'minor,

but connecting process as described above ; lancet more or less

approaching the shape of an equilateral triangle ; length of sella

about 2-4 mm. ; width at base, at constriction, and at summit

:

1"7, 1'3, and 0'9 mm.
Skidl. To judge from fragments, and the skull of a quite young

individual, much of the minor-tj^e.

Dentition. As in lepidus and minor.

Species. Rh. subhadius, monoceros.

15. Rhinolophus lepidus Blyth.

Rhinolophus lepidtts Blyth, J. A. S. B. xiii. pt. i. (June 1844)

p. 486.

Rhinolophits miliar (partim, nee Horsf.) Dobson, Cat. Chir.

Brit. Mus. (1878) p. 114.

Diagnosis. Skull and external characters : lepidics-type. Larger

:

forearm 41 •8-42 mm.
Details. This species difiers from Rh, monticola in its broader

nasal swellings, larger size, and considerably longer metacarpals.

Colour. Ad., skin : Ganges Valley ; teeth almost unworn ; two

S ad., in alcohol : Wynaad ; teeth unworn. General colour above
between " wood-brown " and " cinnamon," lighter on the anterior

part of the back ; base of hairs veiy light " ecru-drab"; under side
" wood-brown " or tending to " ecru-drab."

De7itition (three skulls). Pg external, p., and p^ separated, or

almost or quite in contact, p- in the tooth-row, with a well-

developed cusp, pointing inwards.

Measi(,renients. On p. 125.

Distribution. Indian Peninsula : Wynaad (Mysore) ; Ganges
Valley.

Technical name. I identify this Bat with Blyth's Rh. lepidtos

(to which I find no reference in Dobson's ' Catalogue '), for the
following reasons :—(1) lepidus belongs to this group of the genus.
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as proved by Blyth's description of the connecting process, " still

more developed [than in his Rh. stthbadms] and obtusely angulated
behind"; the words "still more developed" mean, evidently,
" bigger," not extremely slender as in subbadius. (2) The types

were " probably obtained in the vicinity of Calcutta "
; one of the

specimens in the British Museum is from the Ganges Yalley,

therefore in all probability from the very same locality as the types.

(3) The colour, as described by Blj'^th, agrees very well with that

of the specimens before me. (4) The forearm was stated to be

"If inches" (41-5 mm.); the longest finger "2^ inches"
(57'2 mm.); the tibia "above | inch" (above 16 mm.); all

these measurements are as in the British Museum examples

:

forearm 41 "8-42 mm.; third finger 58*3-59-l mm.; lower leg

16-17 mm. These facts leave no room for doubt as to the
identification of Rh. lepidAis.

16. Rhinolophus monticola, sp. n.

Rhinolophus petersi (errore*) Hutton, P. Z. S. 1872, p. 700.

Rhinolophus minor (partim, nee Horsf .) Dobson, ut supra.

Rhinolophus subbadius (non Hodgs., nee Blyth) Scully, J. A. S. B.
Ivi. pt. ii. (1887) p. 244.

Diagnosis. Skull and external characters : lepidus-type. Smallei-

:

forearm about 37 "5 mm.
Details. This species difiei's from Rh. lepidus in its narrower

nasal swellings, somewhat smaller size, and considerably shorter
metacarpals. The horse-shoe seems to be narrower.

Colour. Unknown (faded in alcohol).

Skull. As in Rh. lejmhcs, but somewhat smaller, and with
narrower nasal swellings.

Dentition (two skulls, one belonging to a quite young individual).

Pg in row (skull of an adult), or external (young), p, and p^ well
separated, or almost in contact. p" in row ; a distinct cusp,
pointing inwards.

Measurements. On p. 125.

Typ)e. S ad. (in alcohol). Masuri. Collected and presented by
Capt. Hutton. Brit. Mus. no. 79.11.21.151.

17. Rhinolophus refulgens, sp. n. (Plate lY. fig. 16«, 6, c.)

Diagnosis. Skull and external characters, essentially of the
lepidus-ty^ie. But brain-case somewhat higher in front, making
the anterior slope of the sagittal crest, towards the postnasal
depression, somewhat more abrupt. Forearm 40-6-41 -5 mm.

Details. Very nearly of the same size as Rh. Ie2ndus, but meta-
carpals, also proportionately, somewhat shorter ; tibia shorter.
The horse-shoe is, if anything, slightly broader.

* There is no doubt that this is an accidental error. Prof. Peters (who determined
Hutton's Bats) cannot, possibly, have identified the specimen here under considera-
tion (forearm 37'5 mm.) with " BJi. petersi" (forearm of type 51 mm.). As already
pointed out above (p. 97, footnote), the labels must have been confused; the name
" Bh. petersi " was, probably, intended for Hutton's examples of Bh. rou.vi.
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Colour. 5 ad., skin ; Perak ; March ; teeth almost unworn.
Very different from Rh. lepidus. General effect of the colour of

the upper side : a dark shade of " Front's brown " with a tinge of
" hair-bi-own." On closer examination the fur of the upper side

proves to be composed of two kinds of hair : longer, thinner, straight

hairs, quite black ; and somewhat shorter, crinkled hairs of a
" hair-brown " colour ; the mixture of the colours of these two
kinds of hair produces the general effect. Base of hairs of iipjyer

side not lighter coloured. The fur of the upper side has a silvery

reflection (iridescence). Under side between "broccoli-brown"

and " hair-brown." A spirit-specimen from Selangor ( c? ad.,

apparently the same age) is of the same colour.

Skull. In addition to the characteristic in the diagnosis : the
" maxillar width," across the antero-external corner of m^ (a

character subject to exceedingly small individual variation in the

species of the lepidus-aectioia) is somewhat larger, giving this part

of the skull a somewhat broader aspect :
6"5-6*7 mm. ; in lepidus

6"2 mm. Gap in front between the maxillary bones somewhat
larger.

Dentition (two skulls). Pg external, p., and p^, almost or quite

Measurements of Rh. lepidus, monticola, and refulgens.

Mh. lepidus.

3 specimens,

3 skulls.

Mil. monticola. Rh. refulgens.

c?ad.
Type.

2 specimens,

2 skulls.

Ears, length

„ greatest breadth
Nose-leaves, total length

„ breadth of horse-shoe

Forearm f

3vd metacarpal
III.i

IU.2
4th metacarpal
IV.i

1V.2
5th metacarpal
V.i

V.2
Tail

Lower leg '.

Foot
Skull, total length

„ mastoid width

„ width of brain-case

„ zygomatic width
„ supraorbital length

„ width of nasal swellings..

Mandible
Upper teeth

Lower teeth

Min. Max.
mm. mm.
15-2 15-6

ll-o 12-2

11-5 12

7 7-2

41-8 42
30-8 31-2

10-8 11-8

lo-8 16-1

31 31-2

9 9-2

10 10-2

30-7 31-6

9-8 10
9-8 9-8

17 18-3

16-6 17
8-3 8-7

17-7 ...

7-7 ;;;

8-7 ...

4-5 5

11-1

6-6

7

11-5

6-7

7

P6-2
37-5

28-7

10-9

14-2

28-8

8-3

9-8

28
9-2

15-3

7'7

16-8

8-1

7-7

8-2

4-4

4-5

11
6-3

G-8

Min.
mm.
15-7

12
12-1

7o
40-6

28-3

10-8

14-2

29-2

8-5

9-5

28-8

9
10
16-7

15-9

8-3

17-2

8-3

4-8

4-8

11-4

6-3

6-9

Max.
mm.

41-5

29-2

11-5

15-3

30-2

8-5

10
29-7

9
10-2

19

16

17-2

8-4

7-8

5
4-8

11-8

6-8

7-1
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in contact, p" in row ; a small cusp, pointing inwards. In one

specimen there is an extremely narrow space between p" and p*

(the former place of p^).

Measurements. On p. 125.

Tyi^e. $ ad. (skin). Gunong Igar, Perak, 2000 ft. ; March
1898. Presented by A. L. Butler, Esq. Brit. Mus. no. 98.11.29.2.

Distribution. Malay Peninsula : Perak ; Selangor.

18. Rhinolophus minor Horsf.

RhinolopJius minor Horsfield, Zool. Res. Java (1824), pi. [7],

figs. C, D.
Rhinolophus 2)usiUus Temminck, Mon. Mamm. ii. 8*^ monogr.

(1835) p. 36, pi. 29. fig. 8, pi. 32. figs. 22, 23 ; Peters, MB. Akad.
Berlin, 1871, p. 309.

Rhinolophus hrevitarsus Blytli, Cat. Mamm. Mus. Asiat. Soc.

(1863) p. 24 (nomen nudum) (" vicinity of Darjeeling ").

Rhinolophus oninor (partim) Dobson, ut sujira.

Diagnosis. Skull and external characters : ??iMior-type. Ears,

tail, and tibia shorter. Forearm 37-38 mm.
Details, This species differs from Rh. coi^nutus by the shorter

ears, tail, and tibia (cf. measurements). The forearm is, at least

on an average, shorter.

Coloiir. c? ad., skin; Darjeeling; November; teeth imworn.

General efifect of the colour of the upper side very much as in

Rh. refulgens, though perhaps not quite as dark ; base of hairs

light, "ecru-drab"; under side "ecru-drab," darker on the hinder

belly and flanks.

Dentition (three skulls). Pg in rov/, almost in row, or external,

p, and p^ well separated, or almost in contact. p^ in row ; a

small cusp, pointing inwards.

Measuremenis. On p. 128.

Distribution. Darjeeling. Siam. Java [cf. remarks below).

Technical name. Horsfield's type of Rh. minor is in the Bi^itish

Museum.
Rh. pusillus*.—The figure of the head of Rh. jntsilkis, as given

by Temminck, proves that he had before him one of the small

species of what is here called the lepidtis group (shape of connect-

ing process, of sella, &c.). The only question is, therefore, to

ivhich species the name pusillus belongs. It would seem to be

settled, beyond doubt, l:)y Temminck's statement that the tyjDes

were brought from Java. But Dobson, who examined these types

in the Leiden Museum, gave the rather astounding information

that they are " undoubtedly specimens of Rh. hipposiderus "
! t

There is only one answer : if so, an interchange of labels has

* Temminck, ut supra; Dobson, Cat. Chir. Brit. Mus. (1878) p. 117; id. Eep.

Brit. Assoc. 1880, p. 175; Peters, MB. Akad. Berlin, 1880, p. 23.

f This is the source of the statement that BJi. Jdj>poside7'us should occur in Java

;

there is no other foundation. The range of JRh. hipposiderus has its extreme eastern

limit in Gilgit (N.W. Himalayas) ; there is not a single reliable record of that Bat

from the whole of the Oriental Region ; and the species therefore cannot possibly

turn up again in Java.



1905.] OF THE GENUS RHINOLOPHUS. 127

taken place in that Museum ; for tlie Bat figui^ed and described

b}'' Temminck as 2^'i(sittus was certainly no hijij^osiderits ; among
all the small Rhhiolophi existing it would be difficult to find a
stronger contrast to Eh. pusillus, in the shape of the connecting-

process, than Eh. hi2)j)osiderus

.

Eemarks. From Java I have seen one old skin only {the type)

and a fragment of the skull, representing the nasal swellings and
the teeth. It is, of coui\se, not sufficient to prove that the Java
Bat is in all particulars identical with that from Darjeeling

; but
the nasal swellings, the teeth, the connecting process, the horse-

shoe, as well as the measurements of the wings and tibia, are the
same. If not identical, they are, at all events, extremely closely

related.

19. Rhinolophus cornutus Temm.

Diagnosis. Skull and external characters essentially as in

Eh. minor. Ears, tail, and tibia longer. Forearm 38'8-41 mm.
Details. Cf. Eh. minor.

Distribution. Loo-choo Islands, and Japan pi'oper.

Geographical races. There are two races of Eh. co7'nutus, slightly

differing in the general size, in the length of the tail and tibia,

and in geographical habitat.

19«'. Rhinolophus cornutus pumilus, subsp. n. (Plate lY.
fig. 17 a, h, c.)

Ehinolophus minor (non Horsf.) Bonhote, ISTov. Zool. ix. (1902)

p. 626.

Diagnosis. On an average smaller: forearm 38'3-39'7 mm.
Details. See table of measurements, p. 128.

Colour, c? ad., 2 ^'^•j skins ; March ; teeth unworn. Fur
strongly bicoloured, i. e. base of hairs strongly contrasting with

the tip. General effect very much as in the adult Eh. hipj^osiderus

.

Upper side, anteriorly almost " broccoli-brown," posterioiiy next

to " Prout's brown" ; base of hairs extremely light, almost white

with a tinge of " ecru-drab." Under side " ecru-drab," darker on
the flanks.

Skull. Quite of the minor-tj-^e. The teeth seem to be a mere
trifle smaller.

Dentition (three individuals), pg external
; p^ and p^ completely

in contact, p" in row, but the space between the ujDper canine

and p'' narrower than in the le2yid^(,s-tj])e and Eh. minor ; cusp

of p" so extremely minute as to be scarcely observable (teeth

unworn), and the tooth itself a little reduced in size.

Type. $ ad. (in alcohol). Okinawa, Loo-choo Islands, March
16th, 1902. Presented by the Hon. E". C. Rothschild. Brit.

Mus. no. 2.10.7.18.

Distribution. A skin (skull very incomplete) from Foo-chow
(Swinhoe leg. ; Tomes Collection) seems to be referable to this

form.
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19 6. Rhinolophus cornutus Temm., typicus.

Rhinolophus cornutus Temminck, Monogr. Mamm. ii. 8^ nionogr.

(1835) p. 37; Temminck & Sclilegel, Fauna Japonica, p. 14

(1842) pi. 3. figs. 3, 4 ; Peters, MB. Akad. Berlin, 1871, p. 309.

Rhinolophus minor (pai'tim, nee Horsf.) Dobson, u,t supra.

Diagnosis. On an average larger : forearm 39*2-41 mm.
Details. See table of measurements, below. To judge from

three spirit-specimens, the plagiopatagium is inserted a
\
little

higher up on the tibia (1-3 mm. above the ankle) than in the
foregoing forms of this group.

Colour. (1) Tsu-sima: c? ad., in alcohol, unfaded ; September;
teeth unworn. As Rh. c. pumilus. A young individual, from
Tsu-sima, is still considerably darker.

(2) Japan proper : one skin, three spii-it-specimens ; teeth un-
worn. Very dififerent ; extremely like Rh. lepidus, if anything
still a trifle lighter.

Skull. Quite of the minor type ; measui-ements slightly larger.

Dentition (five skulls), p^ almost in row (two), or external
(three), p^ and p^ well separated (two), or almost in contact

Measurements of Rh. minor and cornutus.
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(three) ; in none, completely in contact, p^ in row ; a well-

developed cusp, pointing inwards. Upper canine and p* widely

separated ; in one sknll there is a small interspace between p" and
p' (the former place of p^).

JDistribution. Japan proper.

Remarks. In general size, as well as in the skull and dentition,

the Tsu-sima Bat agrees with the typical form ; but the colour is

that of Rh. c, pumilus *.

20. Rhinolophus gracilis, sp. n. (Plate TV. fig. 18 a, h, c.)

Rhinoloplixis minor (partim, nee Horsf.) Dobson, ut supra.

Diagnosis. Skull : the minor-tj^e. Sella parallel-margined
;

tail extremely short. Yery small: forearm 36"2 mm.
Details. This is an aberrant species of the minor-tj'^e. The

connecting process is quite of the same shape as in the foregoing

species (very different from that of subbadiics). But the sella is

parallel-margined, as broad at the summit as at the base ; by
means of a lens (probably not without) an exceedingly faint trace

of a constriction can be observed ; the summit of the sella is

broadly rounded off, as in borneensis, not with a tendency towards
a subacute shape, as in the foi-egoing forms of this group ; length

of sella 2"8 mm. ; width at base 1"8 mm., at summit l'7mm.
The lancet is, considering the small size of the Bat, remarkably
long (4 mm.), with the lateral margins almost straightly converging
towards the tip ; it recalls the lancet of Rh. inidas and hippo-

siderus (with which species Rh. gracilis has no very close

affinity).

The tail is extremely short (13"5 mm.), shorter than the lower

leg. Plagiopatagium inserted a trifle above the ankle.

The colour (a little faded in alcohol) has probably been rather

like that of Rh. lepidus.

Skull. Quite of the m.inor-tj]iQ.

Dentition (one skull), p^ external, p^ and p^ distinctly separated,

p^ in row ; cusp extremely minute (unworn).

Meastcrements. On p. 132.

Fi/pe. 2 '^^- (111 alcohol). Malabar Coast. Pui^chased. Brit.

Mus. no. 73.4.16.2.

21. E.HINOLOPHUS SUBBADIUS Blyth.

Rhijiolojyhus subhadius Blyth, J. A. S. B. xiii. pt. i. no. 150
(June 1844) p. 486.

Rhinolophios garoensis Dobson, J. A. S. B. xli. pt. ii. no, 4
(Dec. 22, 1872) p. 337; id., Mon. Asiat. Chir. (1876) p. 48, text-

figs, a-c; id., Oat. Ohir. Brit. Mus. (1878) p. 115.

* I have examined a paratype of Gerrit S. Miller's Bli. minutus (Proc. Wash.
Acad. Sci. 1900, p. 235), the type of which is from the Anamhas Islands. It is an
offshoot of the «7j«or-type, but undoubtedly a distinct species, differing from
Rh. minor (from Darjeeliiig) in having the brain-case decidedly higher in front,

giving the skull, in side view, a very characteristic outline. The name "miniitns"
is, however, preoccupied by Montagu's " Vesfertilio minutiis" which is the Britif-li

form of Mh. hipj>osiderus. Mr. Miller will rename the Anambas species.

Proc. Zool, Soc— 1905, Yol. II. No. IX. 9
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Diagnosis. Subbadiics-type (cf. p. 123). The smallest species in

the genus : forearm 34*2 mm.
Details. The very characteristic shape of the connecting process,

formed as a long, sharply pointed, slightly curved " horn," pre-

vents the confusion of this (and the next-following) species with

any of the foregoing forms. Also the shape of the lancet is

peculiar : short, broad, almost as an equilateral triangle ; but I

doubt that this character, in a large series, will prove to be qiiite

as safe a guide for the discrimination of the species as the shape of

the connecting process ; there is, in all species of Rhinolo2)hus, a

little more individual variation in the lancet than in other parts

of the nose-leaves. The sella is, essentially, of the minor-tj-^e,

(not as in gracilis), mvich broader at base than at summit ; below

the constriction the margins are almost parallel, above the con-

striction slightly convei'ging ; the summit somewhat more suhacute *

than in any of the foregoing species ; tip of sella bent forwards.

Plagiopatagium inserted a trifle above the ankle.

The colour (a little faded) is probably not veiy different from
that of Rh. lepidus.

Skull. Unknown. I have seen a small fragment only ; it seems
to be of the minor-type.

Dentition (one example). Pg external, p, and p^ in contact, p^

in row ; cusp small, but distinct.

Measurements. On p. 132.

Distribution. Nepal (type locality). Garo Hills t. (The only

example of this species in the British Museum is without exact

indication of locality.)

Technical name. Hodgson's " Vespertilio subbadia " (J. A. S. B.

X. pt. ii. (Nov. 1841) p. 908), fi-om the "Central Eegion of the

Himalayas," is a nomen nudum (no word of description). The
head of this Bat is figured in his unpviblished drawings (pi. 8.

fig. 3) ; it is not a Rhinolophus, but a Hipposiderus, probably

H. bicolor or an allied form.

* I emphasise this peculiarity (and, on the whole, enter into a detailed description

of the sella), because it is this " pattern " of sella which has been carried to an
extreme in some of the Ethiopian and W. Palajarctic representatives of the subbadius-
type {JRh. empusa and blasii ; cf. the " General Remarks," pp. 136-37).

t In Dobson's ' Monograph ' and ' Catalogue '

(1. s. c.) BJi.c/aroensis (= subhadius)
is recorded from Masuri. The species is very likelj' to occur there, only it must
be said that till now there is no proof. Its alleged occurrence in Masuri can be
traced back to two examples in the British Museum (Capt. Hutton) identified by
Dobson with Rh. garoensis. They are, however, Bh. monticola, differing in all im-
portant points (process, lancet, size) from his own original descrii^tion of garoensis.
Quite as in the case of Rh. petersi : as Dobson had no longer access to the type, he
lost the precise idea of it. Still later (Rep. Brit. Assoc. 1880, pp. 175-76) he gave up
the separation of Rh. garoensis as a distinct species, and then we arrive at the stage
when all small Indian and E. Patearctic Rhinolophi with a projecting process were
called Rh. minor, irrespective of differences in the skull, the process, the sella, lancet,

general size, and geographical habitat. What led Dobson to this conclusion was
the fact that the position of the lower ps varies in individuals from the same localitj'

(which, however, also is the case in all the more primitive species of the simple.v group,
as high up in the series as Rh. affinis), and he was quite right in arguing that, from an
exclusively ta.vonomic point of view, this character had no value ; but he overlooked
the other and more important characters hy which the members of his composite
species differ from each other.
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Blytih's Rh. siohhadius (1844) from Nepal, erroneously believed

by himself to be the same as Hodgson's V. subbadia, is a genuine
Rhinolo'phtijS. The following analysis of the original description

will malce it evident that it is the species here under consideration :

(1) The connecting process is stated to be " conspicuously deve-

loped, and pointed " ; one of the chief characters of subbadms.

(2) The lancet is but " slightly emarginated towards the point "
;

also one of its principal characters ; for the salient point in the

sentence is the word " slightly," as proved by a comparison with the

immediately subsequent description of lejndus, in which the lancet is

called " considerably emarginated towards the tip." (3) Forearm
" 1| inches" (34"8 mm.) ; third finger " 1|- inches" (47"6 mm.);
these measurements, as being smaller than in any other species,

and like those of the individual before me (forearm 34"2, third

finger 46"4 mm.), settle the identification beyond ail doubt.

JRh. garoensis.—Dobson's Rh. garoensis (1872) is evidently the

same species as Blyth's Rh. subbadius'* (to which there is no
reference in Dobson's ' Monograph ' or ' Catalogue '). The two
authors emphasise the same points :—(1) The connecting process

is described by Dobson as " forming an acutely pointed elevation."

(2) The lancet is a " broad, triangular, pointed process," or, as he

says in his ' Monograph,' " almost an equilateral triangle "
; both of

these features are the same as already pointed out by Blyth. (3) The
Bat is sa,id to be " probably the smallest known species of the

genus," the forearm measuring only 1'3 in. (33 mm.). (4) Width
of horse-shoe 0"2 in. (5"1 mm.); a very narrow horse-shoe is also

characteristic of the species (5*5 mm., as measured by myself).

In the type of garoensis p, is, according to Dobson, in the tooth-

row ; this is of no importance for the identification ; the position

of this tooth is " vacillating " in the whole lepidtts section.

22. liHINOLOPHUS MONOCEROS, Sp. n.

Diagnosis. Subbadius-type. Larger : forearm, in a 7Wt full-

grown example, 38*2 mm.
Details. Connecting process (text-fig. 22 c, on p. 121) and lancet

as in svMadius. Horse-shoe markedly broader. General size

considerably larger. Tail proportionately longer.

The type, and only specimen known to me, is not fnll-grown

(supraorbital crests still separated posteriorly ; no saggital crest

;

metacarpals far from having acquired their full length). In the

table p. 132 I give only those measurements which may be of

some use for comparison with Rh. sttbbadius.

Dentition, p^ external, p., and p^ in contact, p^ in row ; cusp

very minute.

Type. 2 i^^'^'-
(ii^ alcohol). Baksa, Formosa; June 5th, 1893.

Collected by Mr. P. A. Hoist. Presented by Henry Seebohm,
Esq. Brit. Mus. no. 94.2.4.1.

* This view was beld by the late Dr. Blanford, who, however, put the names
clovfii as sj'nonyms of EJi. minor (J. A. S. B. Ivii. pt. ii. no. 3 (1888) p. 262; Fauna
Brit. Ind., Mamm. pt. ii. (1891) p. 277).

9*
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Measurements of E.h. gracilis, subbaclius, and monoceros.

Rh. gracilis. SJi. snhhadiiis. jRh. monocerns

? ad.

Tjpe.
^ad.

Type.

Ears, length

„ greatest breadth
Nose-leaves, total length

„ breadth of horse-shoe

Forearm
3rd metacarpal
III.i

1II.2

ith metacarpal
IV.i

lY?
oth metacarpal
V.i

V.2

Tail

Lower leg

Foot
Skull, total length

„ mastoid width

„ width of brain-case

„ zygomatic width

„ supraorbital length

„ width of nasal swellings . . .

.

Mandible, length

Upper teeth

Lower teeth

mm.
15-7

11
11-2

6-2

36-2

25
9-7

12
26-5

7-7

8-8

26-5

8-3

9-2

13'5

14-8

8
15-7

7-7

7
7-7

4-2

4-2

10
6
6-3

mm.
14-5

11-2

10
5-5

34-2

24-8

9-8

11-8

25
7-2

8-7

25
7-8

8-7

14
14-8

7-8

4
10-2

6
6-2

6-5

38-2

11-2

's-8

9-2

17-8

16-5

23. Rhinolophus acuminatus Peters.

Diagnosis. Connecting process of the lejndus-tj^e. Sella

parallel-margined. Forearm 47-51 mm.
Details. This species, together with Rh. sumatramis and calypso

described below, form a small, well-marked section of the lepidus

group, which might conveniently be termed the aciwiinat'us

section, confined to Java, Lombok, Sumatra, and Engano,
and differing from all the foregoing species :—(1) in being-

very much larger ; Hh. lepidus is in size like a Sh. hipposiderus
;

Rh. sumatranus like a small RJi,fe7'r%mi-equinum; (2) in being
a trifle more advanced in dentition : there seems to be no
"vacillation" in the position of pg.

Sella in Rh. aciominatus practically parallel-margined ; on very
close examination an extremely faint indication of an expansion
below the middle can be traced. Lancet strongly hastate.

The rest of the nose-leaves, the mental grooves, the ears, the
wing-structure, the length of the tail, and the insertion of the

plagiopatagium (on the ankle, or shghtly above or below) as in

Rh. lepidus,
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Sludl. Yery much larger than in lejndus. There is no essential

difference in the shape *.

Dentition (two skulls), pg external. p._, and p^ quite, or

almost, in contact, p'^ in row ; a minute cusp, pointing-

inwards.

Measicrements. On p. 134.

Geogrcq^hiccd races. There are two forms of Rh. acuminatus,

differing in size and in geographical habitat.

23 a. Rhinolophus acuminatus Peters, typicus.

Bliinolophus acuminates Peters, MB. Akad. Berlin, 1871,

p. 308 ; Dobson, Cat. Chir. Brit. Mus. (1878) p. 113.

Rliinolophus petersi (partim, nee Dobson 1872 et 1880) Dobson,

op. cit. (1878) p. 114.

Diagnosis. Larger : forearm 50 '5-51 mm.
Colour.—(1) Dark phase : c? ad., skin ; teeth unworn. As

Rh. refulgens.

(2) Russet phase: 5 ad., in alcohol, unfaded ; teeth unwoi-n.
" Cinnamon-rufous " above ; base of hairs of the same colour

;

under side hghter.

Distribution. Java.

23 &. Rhinolophus acuminatus audax, subsp. n.

Diagnosis. Smaller : forearm 47-49'5 mm.
Colour. Two adult females, in alcohol, unfaded ; teeth unworn,

or worn. As Rh. refulgens.

Type. $ ad. (in alcohol). Lombok. Collected by A. Everett,

Esq. Brit. Mus. no. 97.4.18.16.

Remarks. This form ought perhaps to be separated specifically

from Rh. acuminatus. The mandible is markedly shorter, the

teeth a trifle smaller, the nasal swellings slightly narrower, the

geographical habitat quite isolated from that of Rh. acuminatus.

But the Bali form, still unknown, may perhaps connect them
together.

24. Rhinolophus sumatranus, sp. n.

Rhinolophus petersi (non Dobson 1872 et 1878) Dobson, P. Z. S.

1880, p. 462 (specimen examined).

Diagnosis. Acuminatus section, but sella very distinctly

expanded below the middle. Width of horse-shoe 8'3 mm.
Forearm 51-51-2 mm.

Details. Chief characters :—(1) compared with acuminatus : the

very different shape of the sella, as described above ; width at base,

at expansion, and at summit : 2, 2-4, and 1-7 mm.
; (2) compared

with calypso : the much narrower horse-shoe.

Colour. S ad., in alcohol, vinfaded ; teeth unworn. Upper

* The skull of the species of the acuminatus section is much like that of Sh. rouxi

.

It can, however, always be discriminated by the broader nasal swellings. The
mandible is, proportionately, longer.
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side darker than " mars-brown," lighter than " burnt-umber "
;

base of hairs scarcely differing in colour ; under side " russet."

This looks like an inter-mediate stage between a " dark phase " and
a " russet phase." A second specimen (Gottingen Museum) is,

however, quite of the same colour.

Skull. As in Rh. acuminatus.
Dentition (one skull). Pg external, p, and p^ quite in contact,

p^ in row ; a minute cusp, pointing inwards. The interspace

between the upper canine and p'' is narrower than in aciominatii,s.

Meastirements. Below.
Type. (S ad. (in alcohol). Lower Langkat, Sumatra ; 1898.

Presented by Herr Gustav Schneider. Brit. Mus. no. 4.4.1.1.

25. Rhinolophus calypso, sp. n. (Plate IV. fig. 19 «, 5, c.)

RhinolophtiiS affinis (non Horsf.) Thomas, Ann. Mus. Civ. Genova

(2) xiv. (1894) p. 108.

Diagnosis. Similar to Rh. siomatramos, but horse-shoe much
broader: 10" 2 mm.; ears longer and much broader. Forearm
52-52-3 mm.

Measurements of Rh, acuminatus, sumatranus, and calypso.

Mh, acuminatus.

f. typica.

2 specimens,
1 skull.

Ears, length

„ greatest breadth
Nose-leaves, total length

„ breadth of horse-shoe
Forearm
3rd metacarpal
III.i

III.2

4th metacarpal
IV.i

IV.2
5th metacarpal
V.i

V.2
Tail

Lower leg

Foot
Skull, total length

mastoid width
width of brain-case . . .

,

zygomatic width
supraorbital length . . .

.

width of nasal swelling

Mandible, length
Upper teeth

Lower teeth

Min.
mm.
18-5

14
14
8-2

50-5

35-8

16-2

19-8

37-4
11-2

18
37-7

12-6

13-6

25
22-2

11-8

Max.
mm.

51
36-5

16-2

20-7

38-7

11-8

38-7

12-8

23

11-4

5
6-2

16
8-8

9-5

audax.
2 specimens,

1 skull.

Min. Max.
mm. mm.
18 19
14
14

14-5

14-8

8-1 8-2

47 49-5

33-7 35-2

15 15
17-5 20
35-1 38-3

9-7 10-5

12 13
36 38-8

11-5 11-8

13 135
21-7 23-5

21 21-7

10-8 11
21-2

10
9-3

11-2

5-3

6
14-8

8-2

Rh. suma-
tranus.

2 specimens,

1 skull.

Min. Max.
mm. mm.
18-7 19
14-3 14-3

14 16
8-2 8-3

51 51-2

35-2 36-8

15-2 16-3

20 21
37-2 38
11 11-7

13 13-6

37-5 38-3

12-2 12-7

13-7 14-6

25-2 26-5

22-5 22-5

10-8 11

5
6-2

15-8

8-8

9-5

Rh. ca

2 specimens,

1 skull.

Min. Max.
mm.
19-5

16-3

16
10-2

52
37
15
20-9

38-2

10-3

12-8

38-2

11-8

12-8

24-7

22-5

10-3

21-6

10-2

9-2

10-9

5-4

6-3

15-2

8-7

9-2

mm.
21-5

16-8

16-8

10-2

52-3

38-3

15-8

21-5

39-3

10-8

13-8

39-3

11-8

13-8

26-5

23-2

11
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Colour. S ad. and 5 ^^-t in alcohol, unfaded ; teeth unworn.
As Hh. refidgens.

Skull. As in Bh. sumatranus, but maxillai- width, across the

antero-external corners of m^, narrower (8'1 mm., as against 8'

6

in Rh. sumatranus).

Dentition. Essentially as in Rh. sumatranus, but the interspace

between the upper canine and p' broader
; p, and p^ not quite in

contact.

Type. S ad. (in alcohol). Kifa Juc, Engano. CoUected by
Dr. E. Modigliani. Presented by Marquis G. Doria. Brit. Mus.
no. 94.1.7.3.

General Remarks on the Rhinolophus lepidus Group.

The ancestral species.—The ancestors of the simplex and lepidtis

groups were very closely related. The latter had a projecting

connecting process, a slightly smaller skull and teeth. But the

general shape of the skioll, the dentition, the nose-leaves, apart

frora the process and a very slight difference in the shape of the

sella, the ears, the wing-structure, the length of the tail, and, we
might even say, probably the size, were either identical or ex-

tremely similar in both of these extinct Bats.

The 2}l(('Ce of origin.—There can scarcely be any doubt that

the lepidus group originated much farther westwards than the

simjjlex grouj?. If we regard JajDan as a continental group of

islands, and put aside Java, on account of its peculiar geological

history, we still find, not only the most primitive, but in fact all

the species of the lepidus section on the Continent. It is only

the acuminatiijS section which has spread over the adjacent larger

islands, one of which (Sumatra) has comparatively recently been con-

tinental, while another (Java), probably in a more remote period,

seems to have been connected with some part or other of Indo-

Ohina ; and only one form, still so closely related to the Java
species as hardly to be specifically difierent, has found its way so

far eastwa^rds as Lombok. The hypothesis, therefore, cannot be
called unfounded, that of the two ancestral species, the ancient
" simplex" and the ancient " lepidus," the former was Eastern in

range (Austro-Indo-Malayan), the latter Western (Oriental).

Differentiation*

.

—From a systematic point of view I found it

convenient to divide the lepidics section into three " types " ; I

think that, phylogenetically speaking, there are two only : the

lepidus and the m,inor type. The former, as coming nearest to

simplex in the proportionate size of the skull and teeth, is,

probably, the more primitive ; it is now distributed over the

Indian Peninsula (lepidus), the Himalayas [inonticola), and Malacca
{refulgens). The latter, the mi?ior-type, has spread from the

Himalayas {minor) eastwards through S. China to Japan [cormcttos)
;

it is represented on the now quite isolated Anambas Islands

(" minidus") ; its occurrence in Java is not surprising, consideiing

* Compare the diagram on p. 138.
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the faunistic affinities of tliat island ; and it has established itself

on the western coast of the Indian Peninsula (gracilis). I have

but very little doubt that now, when attention has been called to

the differences of all these forms of the minor-type, it will be

found also in other parts of the Indian Peninsula.

If any inference can be drawn from fragments of a skull and

the external characters, the subbacUus-type would appear to be

an offshoot of the 'minor-type : already in minor and cormdus
the process is a little sharper-pointed than in lepidios ; in subbadius

and monoceros this tendency is carried much further.

The skull of the species of the acuminahos section (Java-

Lombok, Sumatra-Engano) is of the lejddus-tjpe ; the process

too ; the colour remarkably like that of refidgens. This leads me
to suppose that aciominatits and its allies {simiatranus, calypso')

are scarcely more than giant representatives of the lepidus-t-^pe.

It is the sid)badi'U,s-tjpe which, from a zoogeographical point

of view, is by far the most interesting : it has spread southwest-

wards over a vast part of the Ethioj)ian Region, and westwards

over the Mediterranean countries :

—

(1) The empusa-tjpe.— Rli. empusa^ and blasii have progressed

further on the way already indicated by Eh. subbadius. They
have the small skull and the small teeth characteristic of minor-

stibbadiics ; in the shape of the skull there is no essential difference
;

the dentition is identically the same ; the process is that of a sub-

badius; the sella is deltoid, that is: the tendency, in the subbadiios-

sella (as emphasised a^bove), towards assuming a subacute summit
has been further developed ; and we still see the constriction at

the middle of the sella. But empusa and blasii are (as always the

Ethiopian and W. Palaearctic species) in several points more highly

developed : III.^ is lengthened (about, or more than, 1| the length

of III\) ; also IY.~ is very much longer (not far from twice the

length of IV\). Uh. empusa is, however, an inhabitant of Nyasa-

land, far S. of the Equator, Rh. blasii of the Mediterranean
Subregion ; thus, the two extremely closely allied species are

now separated by an enormous tract, where no relative appears

to occur. As we now know that they are descendants of the

Oriental sitbbadius-type, the explanation seems to be quite clear

:

one branch spread southwestwards, into the Ethiopian Region,

and developed into Rh. empiisa (slightly more primitive dentition
;

shorter ears, broader horse-shoe) ; another westwards into the

Mediterranean countries, Rh. blasii. There is an instru.ctive fact

connected with these two Bats : I believe them to be compara-

tively I'ecent intruders into their areas ; Rh. empusa is known
from one specimen only, from the very East of Tropical Africa

;

Rh. blasii is much more common in the Eastern Mediterranean
tract, and still it does not seem to have reached Spain f,

* Audersen, Ann. & Mag. Nat. Hist. (7) xiv. (1904) p. 378 (tliere is a misprint on

p. 380 : the length of the mandible is 12'1, not 13"1 mm.).

t Not recorded in Cabrera Latorre's " Quir6pteros de Espana," Mem. Soc. Espaii.

Hist. Nat. ii. (1904). I am also not satisfied that there is an}' reliable record from
the African coast of the Mediterranean,
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(2) The landeri-enjvycde type.—The Ethiopian RJi. landeri

(Fernando Po, Gaboon), lih. lobatus (Lower Zambesi to Mombasa),
and Bh. dohsoni'^ (Kordofan) have the small skull and the small

teeth characteristic of 7ninor-suhbadi'US ; the same shape of the

skull ; the same dentition (no vacillation in the position of pj

;

the process is that of a suhbadius. In so far there is no difference

at all between this section and the former [empicsa-blasii). But
in the shape of the sella and in a certain peculiarity in the wing-
structure they have taken a course of their own :—We have seen,

in the shnjylex group, a progressive development from a sella

constricted at the middle, through a parallel-margined stage, to

a pandurate sella ; we have seen in the lejndios group, too, the

constricted sella {ininor) modified into the parallel-maigined

{gracilis) ; the Ethiopian species here under consideration represent

the third ?cn.^ final stage, the pandurate sella. In addition to this :

in all of them TV} is peculiarly shortened : less than (extremely
i-arely, as a slight individual atavism, equal to) half the length

of IY\ As in Rh. empiosa and blasii. III." is lengthened.

Rh. euryale, from the Mediterranean Subregion, is so extremely
closely allied to the above-named Ethiopian species that it shares

with them all essential characters (even the highly piecidiar

shortening ofTV}), with one exception: it has retained the parallel-

margined sella.

Summary.—When discussing the affinities of the Ethiopian
species of the Rh. simplex group (above, pp. 117-20), I arrived

at the conclusion that they are undoubtedly derived from
Oriental types, and that, most probably, the ancestral species

have spread directly from South Asia into the Ethiopian Region.
As will be observed from this, a study of the Ethiopian repre-

sentatives of the Rh. lepidus group leads to quite the same
result : they have their closest known allies in the Oriental

Region, but they are, without exception, considerably more
highly developed than any of their Oriental relatives. Bats of

the subbadius-tj])e have evidently spread from some part of

South Asia southwestwards into the Ethiopian Region [empicsa
;

landeri, lobatus, dobsoni), and westwards over the Mediterranean
countries {blasii ; euryale). Of all the species of the Rh. lepidus

group only one has found its way to Lower Egypt, Rh. euryale.

It is a species exclusively Mediterranean in range, and unusually
liable to differentiation into slightly differing local forms f.

Its presence in Lower Egypt is easily explained by invasion

from the adjacent Asiatic coast of the Mediterranean, where it

is very common (specimens from Lower Egypt are indistinguish-

able from the Palestine foi'm, Rh. e. judaicus) +•

* Thomas, Ann. & Mag. Nat. Hist. (7) xiv. (1904) p. 156.

t Andersen and Matschie, " Ueber einige geogvapliisclie Formen der Uutergattung
JSiiryalus" (SB. Ges. naturf. Fr. Berlin, 1904, pp. 71-83).

X Although it is beyond the strict limits of the present paper, I propose to insert

a few words on the remaining Ethioi)ian species of the genus :—The athiops section
{Mh. iBthiops, hildehrandti, and famigatus) are very closely related to the Hima-
layan Bh. macrotis, but much more highly developed in the dentition, the wing-
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The probable affinities and phylogeny of the principal forms of
the Rh. lejndifjS group are expressed in the subjoined diagram
(Ethiopian tyjjes marked with an asterisk) :—

euryale.

* ?«»c^e)n-type.

* empusa-iyge.
vr {midas group.)

/
/

subbadius-tyTpe.

minor-type.

acumtnahis-type.

lepidus-typo. <^

o ^(simplex group.)

III. The Rhjnolophus midas Group.

Diagnosis. Cochleae large, making the basioccipital, between
them, extremely narrow (linear). Posterior connecting process
very low and rounded off.

26. Rhinolophus midas, sp. n. (Plate IV. fig. 20 «, h, c, d.)

Diagnosis. Sella almost deltoid, summit rounded. Forearm
37"7 mm.

Details. Horse-shoe as broad as the upper lip; no "tooth" on
the sides of the median notch ; no crenulation of the border.
Lateral margins of sella converging from base to tip ; breadth
at base (2' 3 mm.) much more than half the vertical height of the
sella (3* 5 mm.) ; a very slight (rather easil}^ overlooked) constriction
at the middle; summit rounded (breadth 1*6 mm.). Connecting-
process very low, and broadly rounded off. Lancet long (4 mm.)
and cuneate. One mental groove only.

Ears a little longer than in minor, outer margin immediately
below the tip somewhat more emarginate ; tip more distinctly

pointed.

Wing-structure, compared with that of minor, considerably

structure, and tlio mental grooves (Andersen, Ann. & Mag. Kat. Hist. (7) xvi. Sept.
1905, pp. 291-92). Bli. maclaiuli is an Ethiopian representative of the Bh. pMlip-
pinensis group, but on a considerably higher stage of development in the same
respects as the species just named {Id., torn. cit. Aug. 1905, pp. 254-55).

This completes the account, showing that all the Ethiopian Bhinolophi, without
exception, are of Oriental origin.
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modified, chiefly in two respects:—(1) the third metacarpal is

shortened ; but at the same time the fourth metaca.rpal has
remained the longest (as in all piimitive species of Rhinolojjhus)

;

(2) III.", IV.", and Y.", that is all the distal phalanges, are

lengthened. Compare the table of measurements of Rh. midas
and hip2)osiderus on the one side, with those of minor, lejndus,

and all their allies on the other (see p. 143).

Tail rather long, 1| the length of the leg. Plagiopatagium
inserted on the ankle-joint.

Colour (somewhat faded in alcohol) probably as light as in

Bh. hlasii.

Skull. In all species of Rhinolojyhibs the cochleae are large,

making a narrow basioccipital (compare the genus Hipposiderihs)
;

but in Rh. midas and hipposiderifjS the peculiarity is carried

to an extreme : the cochlem are so much increased in size as to

reduce the basioccijntal to a linear bridge of bone ; in some
individuals (of Rh. hipposiderus) the cochleae are almost in

contact. This character alone makes the skull of these two
species easily distinguishable, at a glance. But in eveiy other

respect, in the shape, the size, and the teeth, the skull is so

exceedingly like that of Rh. minor, that there can scarcely be any
doubt as to the very close relationship of the minor and midas
types.

Dentition. On the minor stage :—p.^ external. A very narrow
interspace between p^ and p^. p^ quite in row ; a small cusp,

pointing inwards. Upper canine and p"* well separated.

Ti/pe. 2 ^cl- (ii^ alcohol). Jask, Persian Gulf. Presented by
A. Butcher, Esq. Brit. Mus. no. 94.11.16.1.

Remarks. The discovery of this highly interesting species seems to

remove all doubt as to the close affinities of minor and hipjjosiderus.

The sella of m^idas is intermediate between that of minor and
hipposiderus ; it recalls that of empusa and hlasii, which also

are modifications of the minor-type ; to the peculiarly long and
cuneate lancet we have a parallel in one of the modifica,tions

of the minor-type described in this paper, viz. Rh. gracilis.

The geographical habitat of midas is, too, rather intei'mediate

between the Oriental minor and the W. Paltearctic hipposiderus.

Rh. inidas is, of course, readily distinguishable from Rh.
hipposiderus by the shape of the sella. In the width of the

brain-case, as well as in external dimensions, it is like the
southern, more primitive form of hipposideriis {Rh. h. m^inimus).

27. Rhinolophus hipposiderus Bechst.

Diagnosis. Sella cuneate ; summit pointed. Forearm 34'7-
41*7 mm.

Details. Breadth of sella at base never more, but generally less

than half its vertical height.

Colour. (1) Younger, but quite full-grown individuals; skins;
Cyprus, S. Carpathians, Switzerland. Yery nearly "mouse-grey"
above ; horse-shoe patch faintly, or not at all, indicated ; base
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of hairs of the upjoer side and the whole of the under side " drab-

grey."

(2) Aged individuals ; skins ; Cyprus, Malta, Balearic Islands,

Switzerland, Germany. Much browner. General colour above
brownish " drab," with some individual variation in the shade of

the colour: sometimes almost " wood-brown " (lightest extreme),

sometimes with a tinge of " Prout's brown" (darkest extreme) ;

horse-shoe patch indicated, or quite obliterated ; base of hairs
" ecru-drab "

; under side " eci-u-drab," sometimes with a tendency
towards '' drab-grey."

Skull. As in Rh. midas.

Dentition. As in minor and 'midas. In the series of skulls

examined (20 ; of all races) there is, of course, some variation in

the position of p^ ; the general rule is : Pg extei-nal, p^ and p^
almost or quite in contact ; one extreme : Pg almost in row
(one skull), and p^ and p^, therefore, well separated ; the other

extreme : p,^ not only external, but hair-fine (four skulls ; teeth

unworn), or disappeared and the alveoli obliterated (two skulls

;

teeth unworn).

Distrihiition. From Gilgit to Ireland ; from the Baltic to

Sennar.

Geographical races. The sei-ies examined—95 examples, from
almost the whole area occupied by the species—enables me to

recognise three races of Rh. hipposidjeriis. The first two of these

would probably be called distinct species by other zoologists.

27 «. Rhinolophus hipposiberus minimus Hengl.

Rhinolophus 7ni7mnics Heugiin, N. Act. Acad. Cses. Leop.-Car.

xxix. (1861) p. 6.

Rhinolop)hus hipposiderus minimus Andersen, Ann, & Mag. Nat.

Hist. (7) xiv. (1904) p. 455.

Diagnosis. Small: forearm 34"7-38 mm.
Details. As lately pointed out by me elsewhere (I. s. c),

V. Heuglin's Rh. Tninimus, first described from Keren in Eiythrea
(type in the Stuttgai't Museum), is a well-marked geographical

race of Rh. hipposiderus, difi^ering from the Central European
form by its considerably smaller size. At the same time I

mentioned that the British Museum possesses an example from
Sennar indistinguishable from the type specimen of minimus.
A subsequent examination of the whole series of Rh. hip>posiderus

preserved in the British Museum has revealed the rather surprising-

fact that Rh. h. minimus is by no means confined to Keren and
Sennar, but generally distributed over the Mediterranean Stthregion.

It diflfers from the Central European form in being in every resp)ect

smaller ; in some respects, as it seems, absolutely smaller, in others

at least on an average. I find the length of the forearm to be
the best means for a ready disciimination : in minimits,
34-7-38 mm. ; in the typical form, 39-41-7 mm. For other
details, cf. the measui-ements on p. 143.
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The skull is markerlly smaller, the nasal swellings a trifle

narrower, the teeth slightly smaller.

Disti'ibution. 32 specimens examined. As it is of some interest

to have the range of this hitherto overlooked form exactly

determined, I subjoin a list of the localities from which I have seen

examples, together with measurements of the forearm ; it might
perhaps lead to further investigation :

—

Keren(l, the type*): forearm 36'3. Sennar(l): 36-5. Cyprus

(6) : 34-7^37-7. Smyrna (1) : 37-5. Malta (8) : 36-37. Middle
Italy (Ostia 2) : 35-7-36-8. Corsica (1) : 37-7. Haute Savoie and
Geneva (2) : 377-38. Balearic Islands (7) : 36-2-37-6. Seville t
(1): 37-7. Morocco (Tangiers 1): 37-7. Portugal (Cintra 1):

36-2.

Summary of Distribution :—The Mediterranean Subregion,

southeastwards to Sennar and Keren. Be it noted : there is no
record from Egypt (and, very likely, it does not occur there : cf.

remarks on p. 143).

Remarks, In the whole sei'ies of Rh. hi'jyposiderus examined
(apart from the British specimens, of course) I have not found
any individual which I could not easily refer either to the
southern or the northern form. I have some reason to believe

that in certain border districts {e. g. S.W. Switzerland
;
perhaps also

Cyprus) the two forms occur together^ perhaps side by side, but
intermediate examples I have never seen. They will probably be
found.

27 h. Rhinolophus hipposidekus Bechst,, typicus.

Yespertilio Ferrimn equinum (partim) Schreber, Saugthiere, i.

(1775) pp. 174, 188, pi. 62 (lower fig. only).

Vespertilio equimts (partim) P. L. S. Miiller, Natursvst., Suppl.

(1776) p. 20.

Vesp>ertiliQ Ferrum eqidmtm, (3. minor, Gmelin, Linn. Syst.

Nat. i. (1788) p. 50.

Vesjyertilio Hippoci-eins (partim) Schrank, Fauna Boica, i. (1798)

p. 64.

Vespertilio Hipposideros Bechstein, in Pennant's Allg. Uebers.
vierfliss. Thiere, ii. (1800) p. 629, footnote (compare also pp. 615
and 736).

Vespertilio hippocrepis Hermaim, Obs. Zool. (1804) p. 18.

Rhinolophus hi-hastatus Geoftroy St.-Hilaire, Descr. de I'Egypte,

ii. (1812) p, 132; id., Ann. Mus. d'Hist. Nat. xx. (1813) p. 259,
pi. 5.

* For the loan of this specimen I am indebted to Prof. Dr. Kurt Lamport, Director
of the Royal Natural Histor^^ Cabinet, Stuttgart. The type is a youns:, but apparently
fullgrown, individual. u4/Z other examples ofJnjjposiderus, of all races, of which I give
the measurements, are fully adult (distal epiphyses of metacarpals ossified).

t As I have seen only one example from Spain, I may mention that of the whole
series examined by Cabrera Latorre, for his "Quir6pteros de Espana," no Spanish
specimen had the forearm more than 37'5 mm. (Mem. Soc. Espan. Hist. Nat. ii.

(1904) p. 252). I am unacquainted with the Rh. pJiasma (allied to Idpposiderns)
described by Cabrera in the same paper.
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Rhinoloph.ijS Hipposideros var. ttjims, alpinus, et palliclus

(partim) Kocli, Jahrb. Yer. Naturk. Nassau (1862-63) pp. 530-

31 *.

Rhinolophus hipp)osicleros (partim) Peters, MB. Akad. Berlin,

1871, p. 310; Dobson, Oat. Ohir. Brit. Mus. (1878) p. 117.

Rhinolo2}hus Uhastatus var. Kisnyiresiensis Daday, Orvos-Term.

Ertes. X. pt. 3 (1885) p. 274.

Rhinolojihus Mpjjosideros var. troylop>hilus Daday, Magy. tud.

Akad. Ertekez. xvi. pt. 7 (1886) p. 8, figs. 1, 2. _

Rhinolophus eurycde helvetica Bretscher, Vierteljahrsschr.

naturf. Ges. Ziirich,' xlix. (1904) p. 256 f.

Diagnosis. Large: forearm 39-41-7 mm.
Distribution. 33 specimens have been examined, from the

following localities :

—

Gilgit (1) : forearm 39-8. Urmi, N.W. Persia (1) : 39-8. Van,

Armenia (2) : 39-2-39-3. Cyprus (I): 39-6+ N. Bulgaria (1): 39.

Roumania (13): 39-41-2. Transsylvania (2) : 40-41. S. Car-

pathians (1): 39-3. Hungary (1): 41-7. Schlangenbad (2):

40-40-1. Strassbourg (3): 39-40-1. TJiurgau and Yallais (5):

40-2-41-7.

Summary of Distribution :—From the extreme N.W. Himalayas,

through N.W. Persia and Armenia, over the whole of Central

Europe N. of the Balkans and the Alps.

27 c. E,HIiVOLOPHUS HIPPOSIDERUS MINUTUS MontagU.

Vesp>ertilio minutus Montagu, Trans. Linn. Soc. ix. (1808)

p. 162, pi. 18. figs. 7-8.

Diagnosis. Forearm 36-3-39 mm.
Details. English and Irish individuals of Rh. hipjjosiderus diflTer

from the Central European form in being on an average (and

nearly always also ahsoliotely) smaller. The length of the forearm

varies, in 30 adult specimens from England, Wales and Ireland,

between 36-3 and 39 mm., the average being 37-6. In other

words : the average size of the British race is considerably heloio

the minimum of the typical form., and almost exactly like maxim.um

o/Rh. h. minimus.

Distribution. England, Wales, Ireland §.

Technical name. Till the close of the 18th century, the two

Bats now called Rh. ferrum-eqimmm and Rh. Mpposiderus were

* Koch's " varieties " are scarcely determinable, his descriptions being utterly vague

and based upon such characters as are subject to individual variation or dependent

on age : var. typuB and alpinus belong, probably, to the Central European form
;

var. palUdus seems to be a mixture of this and the southern race.

t A glance at the measurements in Bretscher's paper is sufficient to show that

what he takes to be " eine ausgesprochene Lokalform " of Bh. euryale is an ordinary,

typical Mil. Mpposiderus !

X I ought perhaps to mention that this example, the only topical liipposiderus I have

seen IVom Cyprus, is a dealer's specimen; a Cyprus series collected and presented by
Miss Dovotiiy M. A. Bate {of. P. Z. S. 1903, ii. p. 342) are unquestionably of the

Mediterranean form.

§ For details, cf. J. E. Kelsall, " The Distribution in Great Britain of the Lesser

Horse-shoe Bat," The Zoologist, xlv. (1887) p. 89.
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regarded as a large and a small variety of one species. In 1808,
Montagu pointed out some of their distinctive characters, and
proposed for the smaller species the name Vespertilio oninutus,

being evidently unaware that the two Bats had already twice been
specifically separated—by Bechstein in 1800, and by Hermann in

1804. Montagu's name, as being antedated by " hipposiderus"

was soon almost completely forgotten (it is not recorded in

Dobson's Catalogue). The original description of V. minutus
being, however, based on English specimens, the name is now
available for the British race of Jdpposiderus.

Remfiarhs. We are now able to form a much clearer idea of the

past history of Rh. hipposiderus. It originated from a Bat
allied to Rh. minor, somewhere in Asia, most probably near the

western border of (if not within) what is now called the Oriental

Region. From there it spread southwestwards into Africa, west-

wards through the Mediterranean countries to Central Europe
and the British Islands. There is, to my knowledge, no record

of Rh. hipposide7'its from Egypt ; if this is evidence that it does

not occur, and has not occurred, there, it is at the same time a

Measurements of Rh. midas and hipposiderus.

Ears, length

„ greatest breadth
Nose-leaves, total length

„ breadth of horse-shoe

Forearm
3rd metacarpal
III.i

III.2 ;

4th metacarpal
IV.i

IV.2

5th metacarpal
V.i

V.2
Tail

Lower leg

Foot
Skull, total length

,, mastoid width

,, width of brain-case

,, z.ygomatic width
„ maxillar width

,, supraorbital length

„ width of nasal swellings ....

Mandible, length "

Upper teeth

Lower teeth

Rh.midas.\

$ ad.

Type.

mm.
17
13
12-8

7-3

37-7

24-2

11-8

18-8

27
7-1

12
25-8

8-9

12-2

24-5

16-2

7-6

15-9

7-4

6-4

7-6

5-8

4-5

4-2

10-8

5-8

6-2

Wi. Jiipposidertis.

mtmmus.
32 specimens,
12 skulls.

Min. Max.
mm. mm.
14 16
10 12
10-6 12

6 6-8

34-7 38
22'2 25-7

11 12-8

15-7 19
25 29-2

5*8 7-8

10-9 13-2

23-5 27-7

7-9 9-2

11-2 13-8

23-5 27-7

16 17-8

7-2 7-8

14-5 15-5

7-2

6-1

7-2

5-2

4
3-7

7-7

6-5

7-9

5-3

4-5

3-8

9-5 10
5-2 5-4

5-6 5-8

f . typica.

33 specimens
6 skulls.

Min. Max.
mm. mm.
15
11-3

11-2

6-5

39
24-8

12-7

17-7

28

7
12
27-2

9-1

12-8

26-2

17-8

7-5

16
7-7

6-8

7-8

5-3

4-2

3 9

10
5-4

5-8

16-5

12-8

12-9

7
41-7

27-3

14-2

19-7

30-2

8
14-1

29-7

10-5

14-3

30-3

19'9

8'5

16-2

7-8

6-8

8
5-5

5

4
10-2

5-7

6

minutus.
30 specimens,
2 skulls.

Miu. Max.
mm. mm.
14-2 15-5

111
10
6

7-5

16
7-8

6-S

8
5-6

4-3

4

5-7

5-9

11-8

11-8

6-7

36-3 39
22-8 24'9
11-6 13-2

16-3 18-7

25-7 29-1

6-7 8
11'7 13-2
24-7 28-2

7-2 9-8

12-5 14-3

23-5 27
16-3 18-5

8-7

16
7-8

6-8

8
5-7

4-4

4
10-2

5-7

6
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proof that it did not reach Erythi^ea and Sennar from the Mediter-

ranean, by way of the Nile Yalley, but via the formerly existing,

broad land-connection between S.W. Asia and N.E. Africa. The
individuals which established themselves in Central Europe, N.
of the Balkans and the Alps, gradually making their way as far

north as the Baltic, developed into a distinct', larger race {Bh. h,

typictis). The Biitish colony, originally the extreme western off-

shoot of the larger form, but soon cut off from communication
with the Continental main stem, also developed into a distinct

race {Rh. h. mmiih(s) ; it got the not unusual stamp of an island

form : the smaller size ; and so it came to occupy, seemingly,

but neither phylogenetically nor geographically, a somewhat
intermediate position between the northern and southern

races of hipposidertis, between its immediate and its more remote
progenitors.

It is worth noticing that Bli. hipposiderus is distributed over the

whole of England, occurring also in several places in Ireland,

whereas Rh. ferrumi-equinum is confined to the extreme south

of England, apparently not farther north than Essex, Gloucester,

and Pembroke, and has never reached Ireland. It may indicate

that of these two comparatively recent immigrants into the

British Islands, Rli. hipposiderus was the earlier comer. This

assumption seems strengthened by another fact. On the Continent

Rh. hipposiderus goes farther northwards and considerably higher

up on the mountains \h.?a\.ferr'imn-eq%dmi'm. It is but reasonable

to suppose that the more hardy species was also the first to make
its way to England.

IV. Summary,

1. A progressive evolution is pointed out fi-om the Austro-
Malayan Rli. simplex, through a loug series of Oriental foims, to

the Western Palfearctic Rh. ferrum-equinum (pp. 76-120
; resume

pp. 116-120).

2. A similar chain from the Oriental Rh. lepidus to the

Western Palfearctic Rh.:Uasii and Rh. eurycde (pp. 123-138;
resume pp. 135-138).

3. The Western Palfearctic Rh. hipposiderus has no closer

known relative than Rh. midas from the coast of the Persian

Gulf, which again can be traced back to the Oriental Rh. minor

(pp. 138-144).

4. All the Ethiopian representatives of the genus Rhinolopthus

are of Oriental origin (pp. 117-120, 136-138).

5. The following 26 forms (14 species and 12 subspecies) are

described as new, all of them Austro-Malayan, Oriental, or

Asiatic-Pfiltearctic :

—

Rh. simplex, p. 76 ; megcqohyllus monachus,

p. 80 ; nanus, p. 82 ; celelensis, p. 83 ; tirgo, p. 88 ; nereis, p. 90

;

stheno, p. 91 ; rouxi sinicus, p. 98 ; thomasi, p. 100 ; afflnis hima-
layanus, p. 103; a. tener, p. 103; a. macricrus, p. 103; a. su,pe-

rans, p. 104 ; a. nesites, p. 104 ; a. princeps, p. 106
;
ferriim-
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eqidnum regidios, p. 112; f. pyo.vimus, p. 112; moiitlcola, p, 124;
refalgens, p. 124 ; conmhts jjiomihcs, p. 127 ; gracilis, p. 129

;

monoceros, p. 131 ; acaminatus aitdax, p. 133 ; sitinatncnus,

p. 133; calyjjso, p. 134; niidas, p. 138.

6. The following 10 forms, hithei'to usually regarded as iden-

tical with other species, are shown to be distinct species or

subspecies :

—

Bh. truncatus Peters, p. 80 ; borneensis Petei-s,

p. 84 ; rouxi Temm., p. 93 ; (J'errimi-equinum) nippon Temm.,
p. 110; (/.) tragatus Hodgs., p. Ill; le2ndus Blyth, p. 123;
cornicttcs Temm., p. 127; subbadiits Blyth, p. 129

; {hip)posiderus)

minimus Heugl., p. 140; (h.) minutus Mont., p. 142.

7. The following names, hitherto usually regarded as indicative

of distinct species, are referred to the lists of synonyms :

—

Bh. -petersi Dobson, p. 95 ;
garoensis Dobson, p. 131.

EXPLANATION OF THE PLATES.

Plate III.

BhinolopJnis sim/plex group ; skulls ; fi'ont views \, all other figures \.

Fig. 1. Rh. simplex (p. 76) ; Lombok ; tj'pe of the species. Front view.
2 a, h, c. Rh. megaphyllus f. ti/pica (p. 79) ; Cooktown ; B.M. no. 3.8.3.3.

Upper, lateral, and front views.

3. Rli. nanus (p. 82); Goram; type. Front view.

4rt, b. Rh. celebensis (p. 83); Makassar; type. Upper and front views.

5 a, b, c. Rh. borneensis f. typica (p. 84) ; Labuan ; topotype ; B.M.
no. 65.5.9.15. L'pper, lateral, and front views.

6. Rh. iitala-t/anus {p.89) ; Biserat ; topotype; B.M. no. 3.2.6.84. Front view.

7 a, b, c. Rh. nereis (p. 90) ; Siantan, Anambas ; type. Upper, lateral, and
front views.

8 a, b. Rh. stheno (p. 91) ; Selangor ; topotype ; B.M. no. 98.3.13.2. Lateral
and front views.

'

9 a, b, c, d. Rh. rouxi f. typica (p. 93); Cej'lon. Upper, lower, lateral, and
front views.

10. Rh.thomasi (p. 100) ; Taho, Karin Hills; topotype; B.M. no. 90.4.7.9.

Upper view.

11 rt, b. Rh. affinis himaJayanus (p. 103) ; Nepal. Lower and front views.
12. Rh. a. tener (p. 103) ; Pegu ; type. Upper view.
13. Rh. a. princeps (p. 106); Lombok; type. Upper view.

Plate IV.

Rhinolophus simplex, lepidus, and midas groups ; skulls ; front views f,
all other figures \.

Fig. 14a, 6, c, (^. Rh. feyriim-eqiunum tragatus (p. Ill); Nepal; one of the
cotypes. Upper, lower, lateral, and front views.

15. Rh.f.proxi7}iiis {-p. 112) ; Gilgit ; type. Upper view.
16 a, b, c. Rh. refulgens (p. 124) ; Perak ; type. Upper, lateral, and front

views.

17«, 6, c. Rh. cormdus pumilus (p. 127); Loo-choo Isl. ; topotype; B.M.
no. 2.10.7.2. Upper, lateral, and front views.

18 a, b, c. Rh. gracilis (p. 129) ; Malabar coast ; tj'pe. Upper, lateral, and
front views.

19n, 6, c. Rh. calypso (p. 134) ; Engano ; type. Upper, lateral, and front
views.

20 a, b, c, d. Rh. midas (p. 138) ; Jask, Persia ; type. Upper, lower, lateral,

and front views.

Proc. Zool. See—1905, Yol. II. No. X. 10
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4. On Stridulatiug Hemiptera of the Subfamily Hahjinoi,

with Descriptions of new Genera and new Species. By

Dr. E. Bergkoth, C.M.Z.S., Tammerfors, Finland.

[Received April 1, 1905.]

In his paper " Ziir Kenntniss der Stridulationsorgane bei den

Rhynchoten," Handlirsch* has described three different kinds of

stridulatory oi-gans in the Rhynchota : the prosternal furrow of the

Reduviidfe ; the strigose ventral patches of the Division Tetyraria

of the Scutelleridse ; aud the, at that time, still incompletely known
stridulating apparatus of the Corixida?, of which Kirkaldy t has

since given us a complete desci-iption and a probably correct

interpretation. There is, however, one group of Rhynchota in

which these oi-gans have remained unknown to Handlirsch and

all other zoologists, except the distinguished systematist Stal, who
knew them without recognising their function. In his important

paper " Bidrag till Hemipterernas systematik " J he states that

the Pentatomid genera Platycoris, Niarius, A^yhenor, and 6*7^-

coco7ns have the following character in common :
" segmentis ventris

secundo et tertio latera versus vitta longitudinali nonnihil curvata,

opaca, vix elevata, transversimdensissime subtilissimeque strigosa,

instructis." Although Gilipjnis is described in the same paper,

Stal seems to have OA'erlooked the fact that this genus possesses

the same structure, and in the systematic arrangement he places

Oncocoris far apart from the other genera above mentioned.

In a subsequent memoir § he ascribes the same character to

Mecidea, the species of which are mostly African, though it is also

represented in India and the tempei-ate parts of America. In a

third work
I
j, finally, he giA^es "A^entre auterius vitta laterali

transA'ersim strigosa A'el rugosa instructo " to a groujj of genera

comprising Mecidea Dall., Platycoris Guer., Xiarms Stal, Oncocoris

Maj'r, Gilipjnis Stal, Alqyhenor Stal, and Caridoplitlial'mus Assm.
{Allocotus Mayr, pi'seocc). Mayr^ has also seen these organs in

his Oncocoris punctatus^ but simply mentions them as a " schwache
Erhohtmg," Avithout having obserA^ed that they are strigose.

That they were not quite unknown to Dallas and Walker, will

be shoAvn beloAV. Distant ** has lately remoA^ed Mecidea from the

Halyinse, placing it together Avith a part of the genus Kiphe Stfd

{^Aenaria Dist. nee Stal) in a division which he names Mecidaria,

Avithovit mentioning the transA'ersely striolated A^entral patches of

Mecidea at all. This is, howeA^er, no systematic imj^roA'ement,

these two genera scarcely haAdng anything in common except the

* Ann. Naturhist. Hofmus. Wien, xv. (1900) pp. 127-141.

t Entomologist, 1901, p. 9; Journ. Quekett Micr. Club, (2) viii. pp. 33-46 (1901).

i CEfv. Vet.-Ak. Forh. 1867, pp. 491-560.

§ Enum. Hem. ii. p. 17 (1872).

|| Enum. Hem. v. p. 34 (1876).

t" Reise d. Novara, Hem. p. 46 (1866).
«* Rhynch. Brit. India, i. p. 140 (1902).



1905.] HEMIPTERA OF THE SUBFAMILY HALYIN.E. 147

more or less "elongated body." Berg* lias described two new-

genera from the southern parts of South America, Proczelicus

and Lobejyomis, which he says are allied to the genera Amaurochrous
Stal and Oncocoris Mayr ; but judging from the desci'iptions it

seems veiy doubtful whether they belong here, the more so as

Amaurochrous does not appertain to the Halyinse at all. Distant t
has also described an African genus, CrolUus, which he places

near Platycoris, but as nothing is said in the description as to the
presence or absence of the strigose ventral patches, its position is

uncertain. It is said to have the " rostrum about reaching the

anterior coxse " ; if this be correct, it scarcely belongs to the
Halyinse. Besides the seven genera referred to this group by Stal,

there is one described genus which appertains to the same gr"Oup,

viz. Commms Stal. Stal overlooked the striolated ventral patches
of this genus and therefore incorrectly placed it among the
Pentatominfe s. str., near Chalcocoris Dall, For this division of

the Halyinse I propose the name Platycoraria ; all its genera,

except Jfecidea, are Australian, two of them {Oncocoris and
Garidophthahnus) extending to the Austro-Malayan region (New
Britain, ISTew Guinea, Timor, Flores, Ceram).
As Stal % calls the strigose ventral patches of the Tetyraria

" macidie strididatoince," but only speaks of " vittce strigosce " in the
Platycoraria, it is evident that he did not recognise their true nature
in the latter division. A close examination of the ventral patches
of the Platycoraria shows, however, that they are perfectly

homologous to the strigose areas of the Tetyraria. As described

by Handlirsch, the stridulatory organs of the Tetyraria are made
up of two different parts—( 1) the passive element, consisting of the
strigose ventral patches ; and (2) the active element, consisting of

a series of minute wart-shaped tubercles, bearing a subapical

tooth or bristle and placed on the inner side of the tibiae. The
ventral patches are straight and situate on each side of the
median line of the fourth and fifth segments, sometimes extending
to the third or sixth segment ; they converge behind and the
stride are arranged longitvidinally, being nearly parallel to the
axis of the body. When the insect bends the tibia against the
femur and again stretches it, the spinous tubercles of the tibia

pass across the strigose surface of the venter, thus enabling the
insect, by rapidly repeating these movements, to produce an
audible sound. In the Platycoraria both the active and the
passive parts of the stridulatory organ show the same structure

as in the Tetyraria, but the ventral patches are usually comma-
shaped, a little elevated and placed near the base of the venter,

beginning with a rather broad base at the anterior margin of the
second segment and proceeding, gradually tapering and curved
inwardly, to the posterior margin of the third (rarely second)
segment, where they end not far from the median line. The

* An. Soc. Cient. Arg. xxxii. pp. 234 & 236 (1891).

t Aim. & Mag. Nat. Hist. (7) vii. p. 21 (1901).

X Eimm. Hem. iii. p. 3 (1873).

10*
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patches are transversely stiigose in the basal part, but the striae

gradually become more oblique and are often practically longi-

tudinal at the narrow end. From the position of the patches it

is clear that the tibife cannot come in contact with them, and the

active part of the stridulatory organ must be sought for elsewhere.

I have found it on the inner side of the hind femur, where it

consists of a number of very small spinous knobs arranged either

in a single regular row or in two or three irregular ones. They
are visible under a common pocket-lens, but under a compound
microscope they present exactly the same structure as the tibial

spinules of the Tetyraria. I propose to call them " spicula

^iridulatoria." The movements of the femur exactly coi'respond

to the different direction of the striae of the ventral patches, these

striae being always crossed at a right angle by the "' sjncula." By
rubbing the inner side of the femur over the ventral patch I have

experimentally produced a stiidulating noise. Stal seems to have

observed the " spicula stridulatorla " in Platycoris and Niarms,

for in his above-quoted paper of 1867 he says they have the
" femoribus posticis intus granulatis." In his larger work of

1876 he has omitted to mention it.

In his revision of the Hemiptera Heteroptera of the British

Museum, Distant was apparently not satisfied with the state in

which he left the genus Dictyotus. He says* :
" Dictyotus requires

revision ; all the species which Dallas included in his genus do

not appear to be congeneric." Without having seen Dallas's types

I had myself, in determining some species of this genus, come to

the same conclusion. In some of his specific descriptions Dallas

speaks of "a curved raised line on each side of the second and
third segments" of the venter. Walker has also described his

Mormidea detersa as having the "abdomen beneath with a short

curved smooth line on each side near the base." I therefore

suspected that these particular species belong to the genus

Oncocoris, and this supposition has proved to be correct, my
friend Mr. Distant having at my request kindly le-examined the

types of the British authors previously referred by him to

Bictyotus. It is therefore necessary to give a complete revised

list of the species of Oncocoris, which follows here, and which is

essentially founded upon the communications received from

Mr. Distant.

Oncocoris Mayr.

Verb, zool.-bot. Ges. Wien, xvi. p. 362 (1866); Reise d.

Novara, Hem. p. 44 (1866).

Dictyotus Dall. List Hem. Brit. Mvis. i. p. 139 (pro parte).

TcfAa Walk. Cat. Het. Hem. Brit. Mus. i. p. 236 (1867).

1, Oncocoris apicalis Dall. West Australia.

Bictyotics apicalis Dall. List, i. p. 141 (1851).

* Ann. & Mag. Nat. Hist. (7) v. p. 388 (1900).



1905.] HEMIPTERA OF THE SUBFAMILY HALYIN.E. 149

2. Oncocoris ccelebs Fabr. Austi-alia *'.

Cimex ccelebs Fabr. Ent. Syst. iv. p. Ill (1794).

Oncocoris ccelebs Stal, Hem. Fabr. i. p. 23.

3. Oncocoris confinis Dall. Australia.

Dicti/otus confinis Dall, List, i. p. 143.

4. Oncocoris detersus Walk. Ceram.

Mormidea detersa Walk. Cat. iii. p. 554 (1868).

Dictyotus detersus Dist. Ann. & Mag. Nat. Hist. (7) v. p. 388

(1900).

5. Oncocoris dimidiatus Mont. Victoria.

0. dimidiatus Mont. Bull. Soc. Sc. Bucarest, xii. p. 291

(1903).

6. Oncocoris discoideus Dall. Xorth Australia.

Dictyotus discoideus Dall. List, i. p. 144.

7. Oncocoris favillaceus Walk. Korth Australia.

Tarba favillacea Walk. Cat. i. p. 237.

Dictyotus favillaceus Dist. Ann. & Mas'. Kat. Hist. (7) iv.

p. 434 (1899).

8. Oncocoris geniculatus Dall. South Australia,.

Dictyotus geniculatus Dall. List, i. p. 142 ; Dist. I.e.

Dictyotus lineatus Walk. Cat. i. p. 181.

9. Oncocoris insulanus Bergi-. ISTew Britain.

0. insulanus Bergr. Rev. d'Ent. x. p. 202 (1891).

10. Oncocoris lethierryi Mont. Australia.

0. lethierryi Mont. Bull. Soc. Sc. Bucarest, xii. p. 294 (1903).

11. Oncocoris modestus Horv. New South Wales.

0. modestus Horv. Term. Fiiz. xxv. p. 601 (1902).

12. Oncocoris ovalis Bergr., infra, p. 153. Queensland,

13. Oncocoris punctatus Mayr. New South Wales.

0. j)unctatus Mayr, Yerh. zool.-bot. Ges. Wien, xvi. p. 362

(1866) ; Beise d. Novara, Hem. p. 46, tab. i. fig. 6.

14. Oncocoris semimarginatus Westw. West Australia.

Peutatoma semimarginata Westw. Cat. Hem. Coll. Hope, i.

p. 42 (1837).

Dictyotus semimarginatus Dist. P. Z. S. 1900, p. 810.

15. Oncocoris similis Dall. Tasmania.

Dictyotus similis Dall. List, i. p. 143 ; Dist. Ann. & Mag. Nat,
Hist. (7) iv. p. 434 (1899).

Pe7itatom.a truncatula Walk. Cat. ii. p. 311 (1867).

* Fabricius gives no nearer habitat ; I possess examples of the species from
Queensland. - -
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16. OxcocoRis SUBSIMILIS Moiit. Victoria.

0. subsimilis Mont. Bull. Soc. Sc. Bucarest, xii. p. 293 (1903).

17. Oncocoris transversus Carp. Murray Isl.

Dictyotus transversus Carp. Proc. Roy. Dublin Soc. vii.

p. 138, pi. xii. f. 1 (1891).

18. Oncocoris truncatellus Walk. Australia.

Eysarcoris truncatellus Walk. Cat. iii. p. 558.

Dictyotus truncatelhts Dist. Ann. & Mag. N"at. Hist. (7) iv.

p. 434 (1899).

19. Oncocoris ventralis Walk. North Australia.

Mormidea ventralis Walk. Cat. iii. p. 555.

Dictyotus ventralis Dist. Ann. & Mag. Nat. Hist. (7) iv.

p. 434(1899).

The species of Oncocoris are very similar in fades to those of

Dictyotus, but, apart from the stridulatory patches, are easily

distinguished by having the antenniferous tubercles visible from
above and the metasternal orifice prolonged in a keel.

Before proceeding to describe some new forms of this group,

I may remark that in Oncocoris and Comniius the ^' spicida

stridulatoria " are arranged in a single straight row, whilst in

Platycoris and Niarius they are placed in two or three irregular

rows. The other described genera of the group are unknown
to me.

Niarius tryoni, sp. n.

Ovatus, opacus, niger, subtiliter sat dense piinctulcttus, supra
calltdis mimttis Jlavidis conspersus, intta suj^e^'iore posteriore

et tnargine angusto laterali capitis, bast hujus sabtus, basi

articidi primi, tertii quartique antennarurn, rostro {articido

idtimo excepto), limbo laterali prothoracis et jxcrtis basalis

corii, epipleuris, 'macida prope angidos basales et apice

scutelli, 7nacida oblonga laterali intus rotundata segmentorumi
abdominaliuin, acetabxdis 2^^dibusque {anmdo anteapicali

femorum excepto) fiavo-ocliraceis, ventre medio ir}ipunctato,

dilute piceo, nitido. Artictdus pri^mts antennarurn ajncem
capitis Jiaud attingens, secundus duobus tdtimis unitis

ceqtiilongus, tertius et quartus subceque longi. Pronotum
lateribus leviter sinuatum. Scutellum apice im2)unctattim.

Hemelytra ap)icem abdominis attingentia, corio basin segmenti
sexti connexivi superante. Segmentum genitale maris medio
segmentis tribus prcecedentibus unitis sid)ceqttHongum. {Pedes
postici desunt.)

Long. cJ 10 mm.
Queensland.

Allied to jV. illuminatus Dist., but in Distant's species the
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head, pronotum, and scutellum seem to be difierently sculptured,

and there is no annulation to the femora.

Levenna, gen. nov.

Caput longitudine latius, leviter convexum, cqnce rottcndattim,

marginibus anguste re/lexis, ante oculos magnos glohosos

sinuatis, tylo et jugis ceque longis, illo postice elevato, his

antice valcle approximatis, ocellis majusmdis, in linea inter

marginem posticum ocidorum ducta positis, a linea media

capitis qitam ah ocidis saltern duplo et dimidio longius

distantibas, buccidis hnmilihus, rectis ; rostro coxas jwsticas

attingente, articido secundo dicobus a-jncalihus unitis breviore,

tertio quarto longiore, tuberculis antenniferis e sujie^^o

distinguendis, extus spimda porrecta armatis ; antennis

quadri-articulatis, articido primo apicem capitis paullum

superante, secundo longissirno. Pronotu')n medio cajnte

parum longius, marginibus lateralibus anticis acutis, leviter

explanatis et rejiexis, angidis lateralibus hand 2^'>'omimdis,

anguste rottondatis, angulis basalibus latissime rotundatis,

margine basalt redo. Scutellum pione mediutn leviter sinuatum.

Mesostermmi carinatum. Orificia metasternalia in rugam
mediocrem continuata. Hevielytra a2ncem abdominis longe

sitperantla, corio ajncem abdoininis subattingente ( cJ ) vel hoc

paidlo breviore ( $ ), margine apicali levissime sinuato, angido

apicali acuto, membrana venis circiter sex instructa, exterioribus

tribus furcatis et p)one medium vena transversa conjunctis.

A Ice ajncem abdominis siqyerantes, sed hemelytrisp)aidlo breviores.

Abdomen heinelytris haudvel vix latius, stobtus utrinque jjrope

basin vitta stridulatoria curvata usque ad apicein segmenti

teidiijjertracta instructicm, segmentis quinqueprimis ventralibus

in mare medio valde retractis, quam lateribus fere triplo

brevioribus,segmento sexto hujus sexusj)ermagno,2>rcecedentihus

unitis medio longiore, angidis ajyicalibus hujtts segmenti in

mare latissime rotundatis, fere deletis, inargine apicali recto,

in femina obtusiuscidis, margine apicali late arcuato-sinuato,

segmento genitali maris latissimo, angulis apicalibus 2)roductis,

margine basali sub segmento sexto ventrali suboccidto, medio

processu liguliformi verticaliter recurvo instructo. Pedes

longiusculi, femoj-ibus 2^osticis intus spictdis strididatoriis

uniseriatis instructis; tibiis omniMis feinoribus sid)cequilongis,

superne sulcatis; tarsis triarticulatis, articido prvno tarsorum
posticoriim incrassato.

This remarkable genus is to be placed near Commius Stai, but

is at once distinguished by the four-jointed antennae, the very

long hemelytia, and the enormously developed sixth ventral and
genital segments in the male. The considerable length of the

hemelytra is probably due to the necessity for preserving the

inner parts of the very wide and open male genital segment from
injmy.
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Levenna salax, sp. n.

Supra niger^ sat dense et fortiter punctaMs, linea longitudinali

media j)lus minusve distincta verticis, vittavel linealongitudinali

media interdtcm medio late interrupta p)ronoti Jiujusqi(,e Umbo
laterali ah angulis ajncalibits 'ultra medium interdumque
etiain viargine p)Ostico, tnacida ^jar^'« adj angxdos hasales,

macidis duahus onediis magnitudine 7-ariahilihus fasciaque
subapicali scihtelU, fascia corii ah angido apicali intern o ad
marginem. costalem ducta ibique dilatata segmentisqtie connexiri

basijiavis, remote fusco-jninctatis, venis inembrance 2}rcesertim

apice scepe jJallescentibus. Alee fttsco-violacece. Caput subtus

cum rostro et antennis violaceo-nigritm, bticculis scepeque

m.acida utrinque adjacente flavidis. Pecttis violaceo-nigrum,

limbo laterali proste7'ni ab apice idtra medium, carina media
et margine laterali mesostemi ac limbo 2^ostico metasterni,

interdum etiam acetabidis omnibus et p>rosterno medio, fiavis.

Abdomen suhtus flaro-testaceicm, disco medio interdum rvfo-

piceotincto vel segmento sexto medio macida fusca notato, limbo

laterali ventris violaceo, macida quadrata ad angidos basales

segmentorum favida cum disco ventris interdtim confluente

signato. Pedes nigro- velficsco-molacei,femoribii,s2)osterioribus

interdum basin versusJlavescentibus, Caput sid)tus et pect\is

remote pnmctidata, articulo secundo aoitennarum tertio fere

dimidio vel saltem tertia parte longiore, tertio et quarto

suboique longis. Pronotum longitudine media fere duplo et

dimidio latius, marginibus lateralibus rectis. Abdomen subtus

impunctatum, ap2)endicibus duabus internis {lateralibus,

Sharp) segmenti genitalis maris longe sid>idatis.

Long, f? 6-7*6 mm., cum membr. 8-9*6 mm.. 5 7*8 mm., cum
membr. 9*8 mm.

Queensland; South Australia (Yorketown).

COMMIUS MINOR, Sp. n.

Flavus, cajnte [exce2)tis basi subtus, macida triangulari ab hac

ad tidyercida antennifera dticta buccidisque), macidis duabus
magnis transversis triangidaribus anticis pronoti, macida
magna basali triangtdari scutelli medittm hujus attingente

inacidaque ejusdem angusta elongata marginali fone medium,,

meso- et metasterno medio {carina illius excejyta), macida
magna 2yleurarum, macidis quinque ventralibus, una utrinque

sublaterali segmenti quarti et quinti et una onagna media
segmenti sexti, maculaque transversa segmenti genitalis maris
violascenti- vel viridi-ceneis, macidis duabus magnis basalibus

basi contigvAs j)'''onoti fuscis, hemelytris sub2nir2)ureofuscis,

02Kicis, levissime cenescentibus, corio fasciafava inter angulum
a2ncalem internum et marginem costalem ornato ; antennis,

rostro 2i6dibusque castaneis, his cenescentibus. Ca2ni,t vertice

medio et 2^one juga remote subtilissime punctulatum, jugis

oblique strigosis, articulo secundo antennarum primo plus
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quam dimidio longiore, tertio secimdo tertia parte lovgiore

{ceteri desunt). Fronotum medio capiti subcequilongum,

7'emotissime et suhtilissime punctidatimi, marginibus lateralihus

anticis suhrectis. Scutellimi remotissime et sttbtilissime, pone
inedium latera versus fortms pimctidatu'm. Hemelytra
apicem abdominis attingentia, clavo et corio remote subtiUter

punctidatis, margine ajncali Imjtis exteriihs levissime sinaato.

Pectus remote punctidatum, pleuris medio kevibus. Abdomen
impunctatttm, segmento sexto ventrali maris medio segmentis

tribus antecedentibus iinitis cequilongo, segmento genitali

maris margine apicali segmenti ultimi ventralis patdlo latiore,

apjyendicibus internis (lateralibus, Sharp) falciformibus, dilute

piceis {in elegante longioribus, nigris).

Long. S 9 mm.
Qxieensland.

Much smallei' than C. elegans Don. and differently coloured,

with tlie pronotum much shorter, the hemelytra also shorter,

the apical margin of the corium much less sinuate near the

apical angle, and the genital segment of the male much broader.

OXCOCORIS OVALIS, sp. n.

Oralis, Uvido-testaceus, modice d.ense sat fortiter nigricanti-

2niMctatits, ventre medio remote punctato, Umbo laterali p)rosterni

et ventris impunctato, articido ultimo rostri, vitta angusta
sublaterali |j«it??o ctcrvata dimidii antici pleui'arum, macula
oblongida ante angidos posticos jjrosterni, mesosterno medio
{carina excepta), macula magna transversa basali ventris,

macula media segmenti ejus sexti macidaque parva ad attgtdum
basalem et apicalem segmentoriim connexivi et ventris oiigrinis.

Caput pronoto medio subcequilongum, tylo etjugis ceque longis,

rostro coxas posticas siqMvante ; {a^itennce desunt). Pronotumj
longitudine media duplo et dimidio latiiis, marginibus
lateralibus subrectis, angulis lateralibus levissime emimdis,
obtusis. Scutellum maculis quinque minutis basalibus et

summo apice impunctatum,. Hemelytra apicem abdomiitis

superantia, corio areolis aliquot impunciatisprcedito, membrana
fusca,venisalbo-cinerascentibus. Abdomen hemelytris subceque

latum. Pedes maculis j^unctiformibus nigrinis consjyersi,

femoribus j^osticis medium segmenti sexti ventris p)aullum

superantibus, spicidis strididatoriisfusco-ferrugineis.

Long. $ 8 mm.
Queensland.

EuRYNANNUS, gen. nor.

Corpus parvum, late breviter rotundato-ovale. Caput planius-

cidum, dimidio basali partis anteocidaris antrorsurn admodum.
angustato, lateribus obtttsissimis, convexis, in tubercida

antennifera continuo transeuntibits, dimidio ejus ajncali

j)arallelo, apice late rotundato et medio levissime inciso,

lateribus acutis, jugis tylo longiorib^i.s et ante hunc contiguis,
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ocidis 7mnutis, hrevissime stylatis, ocellis 2^^'>">'>'^inutis, ah ocuUs
ac Unea media cwpitis suhceque longe distantihus, mox pone
lineain inter marginem posteriorem oculcrum Jlctam positis,

certice ocido ch'citer septuplo latiore, titbercidis antenniferis e

sujyero distinguendis, antrorsum convergentibus, apice extus

spimdoso-prodioctis ; aniennis ah ocidis et ah apice capitis

suhceque longe insertis, quinque-articidatis, articulo prima
ajjicem capitis haitd attingente, huccidis humilihus, rectis

;

rostro coxas posticas |Ja^t/^^(m snperante, articido secundo
apicalihus duohus subcequilongis unitis patdlo hreviore.

Pronotimi medio capiti subcequilongitni, marginibus lateralibids

anticis leviter rottondatis, antice leviter sinuatis, margine
postico rotundato, angidis lateralibus vix eminulis, ohtusis.

Scutelluon suhceque longum ac latum, p>arte apicali latiuscida,

frenis meclmin scutelli paulhwi superantihus. Sterna medio
sidcata ; orificia in rugam longiusculam ohlique antrorsum
producta. Hemelytra apicem ahdominis paidlum superantia,

margine apicali corii levissime sinuccto, memhrana paucinervi.

Abdomen hemelytris pctrum latius, subtus prop>e basin utri^ique

vittcc strididato7-ia curvatct ad apicem segmenti tertii extensa

instructum. Pedes mediocres, femorihus posticis intus sjnculis

strid'ulcitoriis unisericctis instructis, tibiis femorihus sub-

cequilongis, supra sulccotis, tarsis trictrticidatis.

Easily distinguished from Oncocoris by the structui-e of the
head, the very small substylated eyes, and the short and broad
body.

EURY^^ANNUS LIPPUS, sp. n.

Ochraceus, ojiacus, sat dense ferrugineo-punctatus {disco ventris

tamen remotissime p)unGtato), id)ique maculis minutis nigris

remotissime adspersus, mcccidcc pccrvcc nigra ad angidos basales

et apiccdes segmentorum abdominalium notatus. Cccput longi-

tudine pccidlo latius, rostra apice nigra ; antennis ochraceis,

articido tertio apice et duohus idtimis totis diluteferrugineis,
articulo secundo 2>)'inio duplo longiare, tertio jJvimo dimidio
longiore, qucm'to secundo subcequilango, quinto quarto cequilongo

vel paullo longiore. Pranotum ccqyite duplo latius. Scutelluon

max pone medium levissime sinuatuvi. Memhrana cinerea,

macidis minutis nigris remote canspersa. Abdomen (c?)
darso apice arcuato-sinucUum, segmento ventrali sexto apice

medio subrecto, latera versus levissime sinuato, medio segmento
quinto clujilo longiore, segmento genitcdi perpendiculari, ultra

segmentum ultimum ahdomioicde hated producto. Pedes
maculis punctiformibus nigris remotissime conspersi, femorihus
posticis apicem ahdominis attingentihus, spiculis stridulatoriis

ferrugineis.

Long, d 5-6 nwi., Icct. 4-3 mm.
Queensland.
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5. On the Anatomy of Limicoline Birds ; with special

Reference to the Correlation of Modifications, By
P. Chalmers Mitchell, M.A., D.Sc. (Oxon.),

Secretary to the Society.

[Received May 16, 1905.]

(Text-figures 23-28.)

In this memoir I use the term Limicolte in the sense of

Gadow (3) as a major subdivision of the Order Charadriiformes.

I have dissected examples of the following forms, and where, in

this paper, I refer to family-characters, I must be understood as

limiting my remarks to the birds I have myself dissected, unless I

definitely state otherwise :

—

Suborder Limicol.e.

Family Charadriidse Charcidrius pluvicdis.

Himantopus nigricollis.

Vanellus vulgaris.

Gallinago ccelestis.

Rhynchcea caj^ensis.

Scolopax rusticola.

Chionidfe Chionis alba.

Glareolidfe Glareola pratincola.

Thinocoridas Thinocorus species ?

(Edicnemida3 CEdicnemus scolopax.

Parridfe Hydropliasian us chirurgus.

The greater part of the actual dissection was completed in

1902, in continuation of my work on Gruiform Birds (7) ;
pressure

of other duties has made it impossible to finish it sooner. I am
indebted to the facilities afforded by this Society in the prosectorium

at the Gardens for the material, and to my friend Mr. F. E.
Beddard, F.R.S., the Society's Prosector, for much kindly interest,

DiASTATAXY I^f THE LiMICOL.E.

In the arrangement of the feathers on the wing, all Limicoline
birds are closely similar. They are diastataxic in the most typical

form. The condition in Chionis alba (text-fig. 23, p. 156) may
serve as an example. Along the edge of the ulna, from the wrist

towards the elbow, the great quills with their associated coverts

are arranged in an orderly series, but after four of these rows, each
headed by a quill, there is a row from Avhich the quill is missing,

forming the diastataxic gap (text-fig. 23, x, p. 156). The carpal

remex and covert are present (C.E.., CO.), the covert, in most cases

(although not in Chionis), being conspicuovisly larger than the
remex. These two feathers lie closer to the most proximal primary-
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quill than to the most distal secondary-quill in most Limicolae,

but the position varies, and that shown in the diagram is more
primitive. As evidence of their association Avith the secondary
series, there is to be taken into account first the fact that the
covei^t crosses the remex as in the secondary rows, not lying distal

to it as in the primaries, and, secondly, that a plica (pi.), to

which I have called attention in other groups (4 and 5), unites the
carpal remex with the most distal secondary remex.

Text-fie-. 23.

5

Wiug-stvucture of CJiionis alha.

Diagram of the distal secondaiy quills and coverts,

showing the diastata.vie arrangement. '

S. First secondary. P. First primarj'. x. Diastataxic gap. C.R. Carpal remex.
C.C. Carpal covert. PI. Plica, binding carpal covert to first secondary.

The condition of the wing in the Limicolje is similar to that
found in the gi'eater number of the Columbfe, bvxt whereas in some
Colvunba^ (4) the eutaxic condition is found—or, as I have tried

to show, has been attained,—it has not been attained by any of

the Limicolie. In the Gruiformes, a somewhat incoherent group
certainly closely related to the Charadriiformes, both conditions
of the wing are present (7).

Gut-patterns in" the Limicol^.
:

I have already shown (6) that the pattern of the gut in Limicoloe
is of considerable interest. It displays a configuration which
differs from the pattern which is archecentric for all birds in a
fashion similar to the divergence shown by the Gruiform birds,
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and notably difierent fi-om that of the Oolumbfe, or, indeed, of any
other group except the Lari. The duodenal loop is simple and
definite (text-figs. 24 and 25, A-B) ; the portion of Meckel's tract

proximal to Meckel's diverticulum (Div.) tends to be enlarged in

such a way that the diverticuhim is not at the apex of a loop as

in Oolumbaj or Passeres, but on the distal limb of a loop, which
is short in the forms which are less specialised in this respect,

such as the Ohionidas, Glareolidte, Thinocoridpe, OEdicnemidse,

and the simpler Oharadiiida? (such as Numeimis and Vanellus),

Text-fig. 24.

Diagram of iutestiiial pattern of Ithyncli(ea cajoensis.

A. Cut proximal end of duodenal loop. B. Distal end of duodenal loop.
Div. Meckel's diverticulum. C. Origin of creca. R. Cut end of rectum at cloaca.

but which in other Charadriidse and Parridae (such as Scolojyax,

Himantopus, and Hydrophasiamis) is elongated and spirally

twisted. The portion of Meckel's tract between this and the
duodenal loop is ill-defined in the simpler forms, but in others
tends to be thrown into a definite narrow loop. The portion pos-
terior to the diverticulum is in close relation to the colic caeca,

which are long in the simpler forms (text-fig. 24, C), but become
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almost atrophied in the more specialised types of gut-patteni—
as, for instance, in Hydrojyhasianus (text-fig. 25, C).
With regard to these two features of their structure, the con-

ditions of which in Birds generally are pretty well known, the

position of the Limicolte is easy to define. In wing-structure they
are diastataxic, like all but the most specialised Columbfe, and like

many of the Gruiformes. In the gut-pattern they are not much
modified from the archecentric condition, but the modification is

definite, characteristic, and progressive, and, in its simpler form,

Text-fie-. 25.

Diagram of intestinal pattern of Mydropliasianus cliirurgus.

Lettering as in text-fig. 24.

similar to that shown by the Gruifoi-mes. In the more specialised

types the elongation and spiral twisting of a portion of Meckel's

diverticulum brings about a supei'ficial resemblance with the
arrangement in the long-gutted Columbfe and Passeres, but the
morphological condition is difterent, as a different portion of

the intestinal tract is affected. I shall now endeavour to set

out the chief modificatioxis in muscular anatomy that I have found
to be of interest in these birds.

Muscular Anatomy.

Latisshnus dorsi anterior et posterior.—The anterior division in all

these bii'ds is a broad flat muscular strap, without any peculiarities.
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Its insertion is musculai-, and just below tliat of the posteiior

division (text-fig. 26, L.A. and 3). The posterior division is absent

in Scolopax, present in the otheis, and its proximal edge touches

the distal edge of the anterior division in GJdicnemus (text-fig. 26,

L.P. and 4) and Hydrophasicmus, but not in the others. In Hydro-
phasiani(,s and (Edicnemus the two muscles are almost continuous,

althoughthey cross before insertion, at which point they are closely in

contact ; whilst in the others the tendon of the posterior division is

sepai-ated by a short gap from the muscular and more distal insertion

to the humerus of the anterior division ; this tendon is always

in close association with the humeral anchor of the anconseus.

Text-fio-. 26.

Slioulder-muscles of (Edicnemus scolopax.
Left shoulder ; external view.

Tendon of supra-coracoideus. A.S. Ancouaeiis scapularis, the reference lines
pointing respectively to the humeral origin and the scapular anchor. S.A.
Scapuli-humeralis anterior. S.P. Scapuli-humeralis posterior. S. Expansor
secundariorum. L.A. Latissimus dorsi anterior. L.P. Latissimus dorsi
posterior. 3. Insertion of lat. dors. ant. 4. Common insertion of lat. dors,
post, and humeral anchor of ancon. scapularis.

The posterior division, where present, tends to spread backwards
to reach the ilium and part of the ribs. In Chionis its origin is

limited to the vertical anterior edge of the ilium, whilst the gap
between it and the anterior muscle is wider than in any of the
other birds.

The archecentric, or most generalised, condition of these muscles
in Birds appears to be the existence of an anterior and posterior
division, fairly well separated at their origins and close together
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at their insertions. Any well-marked deviation from this condition

may be regarded as derivative. I have shown that in the more
specialised Columbidpe the posterior division of the muscle tends

to disappeai- (4) ; in the Kingfishei'S the anterior division similarly

is in progressive diminution (5) ; in most of the Gruiform birds

the anterior division is less sti'ongly marked, whilst the postei'ior

division tends to increase greatly in size and strength, whilst in

the Crane and Bustard it is the posterior division which dis-

appears (7). In the Limicoline birds generally the anterior

division i-emains in the primitive condition, whilst the posterior

tends to enlarge as it does in the Rails, the enlargement being

specially a backward and downward extension of the origin. On
the other hand, in the Woodcock, as an exception, there is a

disappearance of the posterior division.

Latissimus dorsi meta-patagialis.—This muscle is probably

present in all these birds, but it is very slightly developed and apt

to be removed in the process of skinning.

Rhomhoideus siqjerficialis et profundus.—Of these two muscles,

the supei'ficial is phylogenetically older. In all these birds it is

the thinner of the two muscles, but is longer, being longest in

(Edicnemus and Chionis, whilst it shows a general tendency to die

away posteriorly. In Chionis it is nearly divided into a proximal

and distal portion by a thin centi-al ai'ea, a secondary cleavage which

is well marked in the deep muscle of the eutaxic Kingfishers.

The deep muscle in Hydrojihaskmus is almost of the same length

as the superficial muscle and it is difficult to separate the two. In

the others it is well separated by its greater thickness and by the

slope of its fibi-es upwards and forwards from the scapula to the

vertebrse. Its origin begins at the extreme posterior end of the

scapula and extends foi-wards under the origin of the sviperficial

muscle, but never reaching so far forwaixls.

In the condition of these muscles, then, the Limicolpe are fairly

homogeneous ; the older superficial muscle is well developed,

extending in front of the deep muscle, but, except in Scolopax,

leaving a portion of it exposed behind. The deep muscle has made
comparatively little pi-ogress in foi-ward extension along the line

of the scapula and clavicle.

Bice2)s hrachkdis.—This muscle displays in (Edicnemus the

condition normal in the majoiity of birds ; it arises by a narrow

tendon from the acrocoracoid, and by a broad tendon from the

proximal end of the humerus ; the rounded belly runs down the

arm and ends in a forked tendon, the thicker fork being inserted

to the radius, the thinner to the ulna. No doubt, fleshy origins

must have preceded tendinous origins, and there is considerable

variation as to the relative size of the two origins and insertions in

difierent birds ; but the (Edicnemus condition is a fairly central one,

and it is interesting to notice that in this respect (Edicnemus stands

apart from other Limicoline birds and might be associated withmany
other groups. In Hydrophasianus there is a comparatively slight

deviation from the noi-mal, consisting in the complete disappeaiance
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of the humeral head. This has already been noted by Fiirbringei'

and Beddard (1 and 2), and the latter author states that he found
a similar reduction in Rhynchoea. In the example of Rhynchma
that I dissected, however, I found a very different condition, the
well-marked occLirrence of a peculiar Limicoline deviation which
occurs in a more or less modified form in all the other birds which
form the subject of this paper.

The Limicoline peculiarity of the biceps brachialis is well

marked in Chionis (see text-fig. 27). The main mass of the

Text-fig, 27.

BiV

Biceps of Chionis alba.

AC. Coracoid head. BI.P. Biceps patagialis. BI. 1. Chief portion of biceps.
BI. 2, Accessory biceps. R. Radial insertion. U. Ulnar insertions.

muscle arises by a tendon from the acrocoracoid (AC.) and by a
large and fleshy head from the humerus (BI. 1) ; this tapers
towards the lower end of the humerus and then divides into a

Proc. Zool. Soc—1905, Vol. II. No. XI. 11
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large tendon inserted to the radivis (R.) and a very small tendon

to the ulna (U.). There is also a second belly, smaller and rounder,

arising almost wholly from the coracoid tendon of origin (BI. 2), and
towards the lower end of the humerus passing into a round tendon

which is inserted to the ulna only (U.), distal to the insertion

of the ulnar branch of the tendinous fork of Biceps 1. This

doubled condition of the biceps is practically repeated in Scolopax,

except that Bi. 1 appears to supply only the tendon to the radius,

and the same state of affairs is present in Gcdlinago, Charadrius,

Himantopus, Vanellus, and Rhynchcea. It occurs also in Glareola

and in Thinocorus, but in the latter the humeral head is >

degenerate although present.

This complication of the biceps shows a link between the

Charadriidse, through Chionis, with a more exaggerated peculiarity

in some of the Gulls. The condition in Scolopax differs from that

in Chionis practically only in the tendon of Bi. 1 in the latter

being forked so as to be inserted both to the radius and ulna. If

we suppose this fork in Ghionis to be split up into the body of the

mviscle so as to separate the portion of the belly arising from the

acrocoracoid tendon fi'om the portion coming from the humerus,

the Gull condition would be reached. In Larus, for instance, the

tendon of origin arising from the acrocoracoid divides into two
fleshy bellies, the one representing Bi. 2 in text-fig. and running
to the ulna, the other, fused with Bi. 1 in the figure, running
independently to the radius. As there is very strong evidence of

other kinds for supposing that the Gulls are modified from a

Gharadriiform stock, it would seem natural to suppose that here

we have to deal with a case of pi/ogressive complexity, starting

from the Scolopax condition and leading through Chionis to the

Gull condition. But it is important to remember that, in cases

of muscles and tendons of birds, the genei'al morphological course

is from the more complex to the simpler, and, to my mind, it is

more probable that the Scolopax and general Limicoline condition

is a simplification from the Gull condition, Chionis showing how
the simplification may have come about,

Deltoidis patagialis.—This muscle is of moderate width in all

these birds, and gives off the longus and brevis tendons from its

relatively broad distal extremity, with not more than the slightest

indication of division into peaks for the difierent tendons, and so

far remaining in a primitive or archecentric condition. With
regard to the tendons, CEdicnemus displays a condition markedly
different from that found in all the others. The longus tendon is

.simple and slender ; it has an anchor to the humerus, and, after

being joined by the biceps slip, gives off one or two very weak
slips of fascia to the patagium, and then takes the usual course

towards the wrist. The hrevis tendon is simple, flat, and well

marked ; it runs an undivided course towards the elbow, parallel

with the biceps, and, close to its insertion, broadens out into a

fan-shaped termination, which displays in a reduced condition the

three slips named respectively a, /3, y by Fiirbringer. In all the
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other birds on my list the condition is much more complex, bvit

as the complexity is similar in all, it is unnecessary to add to the

figures given on plate xxi. of Fiii-bringer's great monograph (2).

The longus tendon has an anchor to the humerus in all : it is

broad and partly doubled in Chionis, Scolopax, VaueUus, and
Ilimantopus ; it is single in Glareola, Tkinocorus, Hydropliasianus^

Charadrius, Rhynchcea, and Gcdlinago, although in these a greater

width in the elastic portion shows a tendency to duplication. In
all, from just below the middle of its course, it sends a tendinous
anchor inwards and downwards to join with the a portion of the

brevis tendon ; the width of this anchor and the exact point and
mode of junction with the hrevis tendon difler, but the details do

not apj)ear sufficiently important for individual description. The
hrevis tendon is doubled in all, the duplication being complete
from origin to insertion. A well-defined tendon nearest to the

biceps runs towards the elbow, where it is practically free from
the second portion of the hrevis ; its extremity corresponds

with y of Fiirbringer and it occasionally turns in towards the elbow,

or may ru.n a straight course towards the ulnar margin of the arm.
The second division of the hrevis is stronger and wider ; it runs
parallel with the latter, and nearer the longus tendon. At its

distal extremity it divides into two well-marked slips—the proximal,

being the /3 of Fiirbringer and spreading out into a fan running
towards the ulnar margin of the arm, whilst the more distal,

the a of Fiirbringei-, receives the anchor from the longus.

Pectoralis 2^'i'02Xttagicdis.—-This slip is present in all the birds

on my list. Leaving the pectoralis major it joins the deltoides

patagialis befoi'e the muscular part of that muscle has given ofi"

the longus and brevis tendons, but its fibres run towards the

longus rather than to the brevis. It is weakest in Glareola and
Thinocorus.

Biceps jKttagialis.—This muscular slip, to the presence or absence

of which Grarrod attached so much importance, is present in all

these birds and joins the longus. It is much weaker in Glareola

and Hydropliasianus^ where it is little more than a tendon. In
(Edicnemus it sends a- slip to the patagium, recalling the arrange-

ment which I have described in Heliornis (7, text-fig. 78, p. 640).

Its length varies, it being much longest in Himantopus, where its

distal end nearly reaches the radial margin of the arm—an
extremely specialised condition. Where the biceps is double, the
origin of the biceps patagialis is sometimes from both portions (text -

fig. 27, BI. P. p. 161), but in other cases it comes from the acro-

coracoid head only, and in others again from the humeral head.

The condition of these alar muscles and tendons is of con-

siderable interest. The first salient point is that (Edicnenviis

stands markedly apart from the others, showing in these

structures, as in the biceps, an arrangement much more resembling
that found in the Gruiformes, and, indeed, in many other birds,

than the typical Limicoline condition. On the other hand, just

as the complexity of the biceps in the Limicolfe recalls the similar

11*
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complexity in Gulls, so Gulls exhibit the doubling of the brevis

tendon and the anchor from the longus to Fiirbringer's a, which
are the conspicuous features of the Limicoline alar complex.

The general trend of change in the formation of the alar tendons

seems to have been, first, the formation of distinct tendons from a

series of scattered fascite and cutaneous slips, and next a reduction

of the complex tendons to a more and more simple form. The
most ready interpretation of the facts appears to me to be that

in the ancestoi-s of the Laridse and Limicol^e a complex and
specialised alar series of tendons had been elaborated ; this

condition has been retained by the Gulls and by most of the

Limicolous birds, whereas in the Gruiformes and in (Edicnemus

it has more or less completely disappeared, leaving traces such as

the separation of the distal fan of the brevis into the small

divisions which can be recognised as the n, /3, 7 of Fiirbringer.

Deltoides major et minor.—In all these birds both muscles are

present and display little divergence. The minor is extremely

small in Chionis, GaUinago, and Hydroj)hasianus ; in the others

it is normal. The major is a muscle which in many birds displays

a progressive tendency to creep down the humerus. It is shortest

in Hydro'phasianus, not reaching more than three-eighths of the

proximal end of the humerus, and is without the usual scapular

anchor. In GaUinago it reaches rather less than halfway down
the humerus, in Thinocorus rather more ; in the others nearly

an exact half, the scapular anchor being well marked in all but
Hydrojyhasianus

.

Scajndi'/mmei^ales anterior et j^osterior (text-fig. 26, p. 159).

—

The jDosterior muscle (S.P.) is present in all these birds and is

large and important, converging from an extensive origin

occupying the greater pai-t of the scapula to a rounded tendon
inserted to the median process of the humerus. The anterior

muscle (S.A.) is small and occupies the visual position across the

angle between the scapula and the humerus. It is normal in

Q^dicnemus and Hydrophasianus, very small, merely a few fibi-es,

in Glareola and Thinocorus. In Charadrius it is small but quite

distinct, whilst in Himantopn,s it is represented by a narrow
band of fibres. In Chionis, Vanelhis, Bhynchoia, GaUinago, and
/Scolopax it is absent.

There seems little doubt bvit that the normal, or archecentric,

condition in Birds is for both divisions of the muscle to be present,

whilst the anterior division is frequently absent. The Limicol^e

obviously foi-m a group with a marked tendency to the disap-

pearance of this muscle, but there is iio special correlation between
specialisation in other directions and the degree of reduction of

the muscle.

Expansor secundariorimi.—The 'specialised division of the

anconseus to which Garrod gave the name of "expansor
secundariorum " is a muscle in obvious course of disaj)pearance in

this group. It is present in a well-marked condition in

(Edicnemus (text-fig. 26, S., p. 159) and Hydrophasiamis. Its
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proximal portion is well marked in tScolopax, Himaniopus,
Gallinago, Rhi/nchcea, Vauellits, C/iaradrius, Thinocorus, and
Glareola, but it disappears before reaching the elbow. It is

absent in Chiouis.

Ilio-tihialis intemus sen sartorius.—This muscle is practically

identical in all the birds on my list. It ai-ises from the anterior

edge and a narrow portion of the anterior dorsal extremity of

the ilium, and has the usual insertion to the fascife over the

knee-capsule. In most cases, it shows little sign of fusion with

the anterior edge of the ilio-tibialis.

Ilio-iihiaUs.—In all these birds this muscle is large, the post-

acetabular portion having a strong fleshy origin, whereas the

anterior portion is more membranous.
Ilio-trochanterici posterior^ anterior et medms.—These muscles

are all present in typical form in these birds, except that in

Thinocorus, CEdicnemus, and Hi/drophasianus the anterior and
medius are nearly fused, showing only a trace of separation at

their tendon of insertion to the femur,

IliO'trochantericus externus.—This variable muscle is present

in all these birds, but is extremely small in Thinocorus.

Ambiens.—This important muscle is present in all the birds

on my list, and, in the normal fashion, ends in a tendon which
passes through the capsule of the knee-joint and is reinforced

(except in Chionis) by a ligament from the head of the fibula,

finally forming one of the heads of origin of the muscle complex
which gives rise to the perforated flexors of the second, third, and
fourth digits.

Femori-tihkdes seu Criirceus and Vastus.—These muscles are

alike in all the birds on my list, corresponding almost exactly

with the condition I found in Gruiform birds (7), with the

exception that in Thinocoms the femoro-tibialis externus is not

developed as a separate slip.

Caud-ilio-femoralis {Femoro-caudal and accessory F.-c.) (text-

fig. 28, p. 166).—The condition of these muscles, to which the

researches of Clarrod, Forbes, and Beddard have given special

importance, difiers in Q^dicnemus from that found in the others.

In CEdicnemus, as in Otis and many Gruiform birds, the portion

with a caudal origin (" femoi-o-caudal " of Garrod) is totally absent

;

the portion arising from the ilium ('"accessory femoro-caudal" of

Garrod) is present and has the usual relations, but displays a

considerable tendinous area in the middle of its muscular belly

—

an obvious sign of degenei'ation, to which I have already called

attention (7).

The condition in Chionis (text-fig. 28, p. 166) is more generalised.

Both muscles are present, the caudal portion (GAUD. IL. F. 2)

displaying a fairly large rounded belly, which tapers to the tendon
of origin which is inserted to the femur just distad of the in-

sertion of the iliac poi-tion. The iliac portion (GAUD. IL. F. 1)

has a fan-shaped oi-igin from the ilium, displaying on its proximal

border a well-marked ai^ea of tendinous degeneration (X), and is
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inserted to the femur along a narrow vertical line. In Vanellus

the caudal portion is very large, whilst the accessory portion is

present, but minute and with a tendinous degeneration similar

to that just described. In Thinocorus, Hydrojyhasiainis, and

Rhynchcea both portions are present and large. In Glareola,

Charadrius, and Himcmtopus the caudal portion is large, and the

iliac is extremely minvite, represented by not more than a few

fibres. In Gallinago and ^colopax the caudal portion is of

modei-ate size, the iliac portion completely absent.

Text-fig. 2^

^(0

ud.il.fl.

L FIB (2)

Thig-li-muscles of Chionis alha. Eight thigh, external view.

IL.TR.E., P., M., A. llio-ti'ochanterici extenius, posterior, medius et anterior.

IL.FIB. (1). Origin of ilio-fibularis sen biceps, cut and reflected. IL.FIB. (2).

Insertion of biceps, cut and reflected. I.F. Ischio-femoralis, sen obdurator
externus. CAUD.IL.F. 1, 2. Insertions of caud-ilio-femoralis (accessory femoro-

'

caudal (1) and femoro-caudal (2)). CAUD.IL.FL. Caud-ilio-flexorius, cut, and
origin reflected. IS.FL. Ischio-fiexorins. P.I.F. Pnb-ischio-femorales, seu
adductores long-us et niagnus. The tendinous areas are dotted. X. Tendinous
area on accessory femoro-caudal. F.T.E. Femoro-tibialis externus.

(Edicnemus in this respect, as in others, shows its wide diver-

gence from the typical Limicoline condition. Of the others,

Thinocorus, Hydrojjhasianus, and Rhynchcea show what is probably
the archecentric or generalised condition for birds, the j)resence

of both muscles in a well-marked form. The remaining biixls of

the list show that the tendency of modification in the group is for

the disappearance of the iliac portion (the " accessor}- " of Garrod)

;

and complete disappearance has been reached by Gallinago
and Scolopax., two bii'ds in other respects relatively highly
specialised.

Gaud-ilio-Jlexorius {Semitendinos%i,s anul Accessory semitendi-

Qiosus), Ischio-^exorius (text-fig. 28).—In all these biixls the three
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muscles are present, and, save that in Hydropliasiamis and
Himantopus the semitendinosus and its accessory or femoral head
were very small, the conditions I did not find to differ from the
generalised state found in Gruiform birds.

Insertions of Caud-ilio-fiexorius, Ischio-Jlexorius, and middle or

posterior femoral head of Gastrocnemius.—In a former
communication to this Society (7) I described the differences

that exist amongst Gruiform birds in this respect, and
I groujied these divergences round four central types. The
conditions in the Limicolas are more uniform, and may be
explained by comparison with the figure of the Otis type (7, text-

fig. 83, p. 651). In all the birds the internal adductor muscle
{P'ub-isckio-femoralis internus) sends a strong slip to the middle
head (internal femoral) of the gastrocnemius, or may be actually

fused with it. The intei-nal femoral head of the gastrocnemius
at its insertion to the femur is parallel with and distad of the
accessoiy or femoral attachment of the caud-ilio-fiexorius ; in

VcmeUus and Himantopus the edges of the two are in close contact,

although they are not actually fused as in the RalKdse. In all

the other birds on my list they are quite as in Otis. From the

I'aphe between the accessory and main portion of the caud-ilio-

fiexorius a strong fibrous band runs downwards fusing with the

middle head of the gastrocnemius, whilst another band from
the same point of origin runs across to be inserted into the

tibia, under the tibial portion of the gastrocnemius, generally in

association with the similar insertion of the ischio-fiexorius.

Gastrocnemius, external femoral head.—Tliis is double in

Vanellus, Himantopus, and C'haradrius, single in all the others.

The two heads unite before the muscle joins with the conjoined

tibial and inner femoral portions. This recalls the similar

doubling in Cariama, the three heads in Otis and Eurypyga, and
the enormous undivided head in Heliornis. I have not in-

formation as to the occurrence of a similar variation of the external

head of the gastrocnemius in other groups.

Ilio-fihidaris (text-fig. 28, IL.FIB. (1) & (2)).—This muscle,

with its sling and connections, exhibits practically identical

conditions, and these not differing from the state in the Grui-

formes generally in all the birds on my list. The fleshy origin

is unusualty large.

Puh-ischio-femorales {adductors).—These are both present in

all the birds on the list. As I have mentioned above, the internal

adductor has usually a strong connection with the middle head of

the gastrocnemius. It is wider than the external adductor and
shows traces of tendinous degeneration.

Tibialis anticus and Soleus.—These are present and normal in

all the birds on the list, the tibialis anticus passing through a

ligamentous ridge.

Extensor digitorum commtcnis.—This has the normal arrange-

ment and relations in all. Its tendon of insertion breaks up into

two central slips for digit 3 and a single lateral slip at each



168 ON THE ANATOMY OF LIMICOLINE BIRDS. [May 16,

side for digits 2 and 4 respectively, except in Glareola and
ThhiocGrus, where it is a fan-shaped slip of fasciae common to

the three digits, with the slightest trace of specialisation into

tendons on the edges of the fan.

Peroneus superjicialis (with slip to perforated tendon of digit 3),

Peroneiis profimdus.—These muscles are present, with one
exception, in the normal or archecentric condition in all the birds

on the list. The exception is the peroneus profundus in

CEdicnemics, in which bird it is practically absent, the absence
being another point in which (EcUcnemus differs from the
Limicolfe and recalls many of the Giaiiformes, such as Otis.

Flexores per/oinntes ef perforati.—These muscles and tendons,
including the slip connecting the tendon of digit 3 with the
corresponding tendon of the perforated flexor, all present a
practically identical condition, which does not differ in any
important respect from the condition in the majority of the
Gruiformes.

Flexores perforati.—These muscles in all the bii-ds on my list

have the usual inter-relations and divide into tendons for the
three digits in customary fashion. The muscular mass has three
heads : of these I have already described the ambiens head, which
is similar throughout, except that there is no accessory ligament
from the head of the fibula in Chionis. The external head is

fleshy in Himantopus ; it is small and tendinous in Chionis,

Glareola, Tliinocorus, Hydropliasianus, Charadrius, RhyncJivea,

and Gallinago. It is absent in CEdicnem,us and Scolopax.

Flexor profuiidus and Flexor longtis hallucis.—In my communi-
cation on the Gruiform birds I described various ways in which
the tendons of these two muscles (which are similar in their

origin in all the birds on my list) are united with one another
ix.nd distributed to the toes. I suggested that probably the
most primitive condition was such as is to be found in Eurypyga
(7, text-fig. 85, VII), where the longus hallucis sends a slip to the
hallux, and distad of this blends so completely with the profundus
tendon that each tendon supplies each of the three digits. The
condition in Chionis resembles this closely, except that, as in

lihinochetus, the hallucis tendon, after giving off its slip to the
toe, is not so markedly spread out for the other toes. (Edicnemus
shows a state practically identical with that of Otis ; there is no
great toe, and therefore no slip to it ; the spreading out of the
junction of the hallucis tendon wdth the profundus tendon has
become obliterated.

In Hydrophasianus the condition is exactly as in Furypyga,
except that, although there is a long great toe, there is no slip to
it. In Rhynchcea the condition is also the primitive one, except
that the slip to the great toe comes off a considerable distance
above the bi-anching of the conjoined main tendons for the three
other digits. In Scolopax the condition is similar to that in
Rhynchcea, but although there is a small great toe there is no
slip to it, and the long junction of the two tendons is ossified.
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Glareola and Thinocorus are like Scolojxix, but have a slip to the

great toe. Vanellus and GcdUnago are exactly like Scolopax
;

Charadrius and Himantojyus are also identical with it, except

that there is no great toe.

The conditions of these tendons in Limicolse are similar and
much alike, being not far removed from the condition that I

take to be archecentric or primitive for Birds. But in the group

there is a tendency to lose or reduce the great toe, and that

loss or reduction has produced modifications which are similar

in character and very easy to derive from the primitive type.

Summary.

With the exception of CEdicneimcs, the Limicoline birds

examined, so far as relates to the characters dealt with, show a

definite and coherent series of modifications. The group is

moving, or has moved, along the same anatomical lines. The
limits of its variations overlap in a special way the variations

displayed by Gulls, and in a general way those exhibited by
Gruifoi'm birds.
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6. Observations upon a Female Specimen of the Hainan

Gibbon (^Bylobates hainanus), now living in the Society's

Gardens. By H. I. Pocock, F.L.S., F.Z.S., Super-

intendent o£ the Gardens.

[Received May 16, 1905.]

(Plate Y.*)

Age at Maturity.

On Jan. 26, 1904, the Society received on deposit a female

specimen of the Hainan Gibbon, the property of Mr. E. H. de

* For explanation of the Plate, see p. 180.
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St. Croix, who procured her in the island of Hainan on July 11th,

1897, She had thus been in captivity nearly six years and seven

months. On the testimony of natives, her owner believed her to

be about six weeks old at the time of capture ; but since, as he
affirms, she was already weaned and capable of fending for

herself in the matter of food, it is probable that she was very
much older than was supposed. On the assumption that she was
at least six months old, it may be inferred that the beginning of

1897 was the approximate date of her birth.

Menstruation set in at the end of the first week of December
1903 ; and taking this as the sign of maturity, coupled with
the fact that she has not increased appreciably in size since

her ai'rival in the Gardens, it may be assumed that she became
adult when about seven years old. And in view of the close

affinity between the various species of Gibbons and the subequality

in size of full-grown individuals, it may be further inferred that

about seven years are required on an average for these animals to

reach maturity*.

Menstruation

.

Very little appears to be known about the menstruation of

Gibbons. In Chimpanzees, according to Dr. Keith (P. Z. S. 1899,

p. 297), the discharge is sanguineous in colour, profuse, monthly in

occurrence, and thi'ee days in diu^ation. In our Hainan Gibbon
it is also sanguineous, stains the floor of the cage, and, according

to her keeper, Mansbridge, who also looked after the Society's

historic Chimpanzee " Sally," is about the same in quantity
relatively to the size of the animals as in that aj)e. The pudendal
organs are always conspicuous by reason of their turgescence,

and no very conspicuous change in their condition precedes the

menstrual discharge. In this jaarticular the Gibbon differs

markedly fi-om certain Cercopithecidse (such as Baboons, Macaques,
and Mangabeys), and also, to judge fi-om published and verbal
accounts, considerably, though to a lesser degree, from Chimpanzees.
With the help of Mansbridge and Robertson, the two keepers of our
Anthropoid Ajaes, I recorded the dates of the appearance of the
discharge during the autumn, winter, and spring. The first noted
was from Sept. 12 to 14, the second from Oct. 14 to 16, and the
third from Nov. 19 to 21. During December the animal had a
severe illness, beginning with an influenza cold and ending with
diarrhea, which was accompanied by extreme wasting and weak-
ness. This illness extended over the time for menstruation, which
did not appear in December. In January also there was no sign

of it observable, although by the middle of that month she had
apparently recovered her normal health. It is probable, I think,

that the cessation for these two midwinter months was due to

the illness. But it is by no means impossible that cessation

during that time of the year is normal. Tlie question can only be

* Perhaps the Siamaiig {Si/mp7talanffus), which exceeds the other Gibbons in
dimensions and differs from them in otlier respects, will be found to be an exception.
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decided by observing what liappens in the ensuing winter, should
the animal still be in the Gardens. Menstruation i^eappeared on
Feb. 6 to 8, and has continued at tolerably regular monthly
intervals since. Hence it may, I think, be laid down as an
established fact that in Gibbons the interval between the men-
strual discharges is a little over the calendar month and that the

discharge continues for from two to three days.

Determination of the Sex.

When Mr. de St. Croix brought the specimen to the Gardens
he informed me that she was a castrated male ; and in support of

his opinion drew my attention to the laig'e size of the clitoiis,

which he most natuiully mistook for the penis. The naked and
turgid labia of the vulva he regarded as the unhealed wound
caused by castration ; and the menstrual discharge which first

appeared in December of 1903, when the Ape was on her way to

England, he attributed to normal bleeding induced by enforced

sitting on the hard floor of her travelhng-box. He also told me
that it is commonly believed in Hainan that female specimens
of the Gibbon are never bi-ought to the coast and are practically

unobtainable.

There can be no doubt that this belief, coupled with the peniform
clitoris of the Gibbon, misled Mr. de >St. Croix as to the true

sex of his animal, the castration of which, he admitted, he had
not himself witnessed. And it seems probable that the belief

itself is traceable to repeated mistakes on the part of Europeans
in determining females as castrated males on account of the unusual
leng-th of the clitoris in these Apes as compared with the same
organ in the Monkeys of the Old World generally. In this con-

nection it is interesting to recall the fact that Dr. Harlan *, aftei-

dissection of the generative organs, described his specimen of Hylo-
hates concolor as "an hermaphrodite OrangOutan." It appears to

me, however, that Lesson's criticism of this opinion was perfectly

justifiable and his decision that the specimen was an immature
female undoubtedly correct. Pousargues, also, who evidently did

not know Lesson's paper, came independently to the same con-

clusion, and stated that in the type of Hylohates nasutits, a young
female, the clitoris was well developed and grooved below ; and that

the animal resembled in eveiy particular, so far as the generative

organs were concerned, the Gibbon determined as an hermaphrodite
by Harlan. And since Hai-lan and two other doctors, presumably
acquainted with human anatomy, who assisted at the dissection,

were deceived as to the true sex of the specimen, in s]3ite of the
best possible opportunities for investigation, it is no wonder that

the Europeans living in Hainan fall into a similar mistake.

So far as can be seen, the clitoris of our Hainan Gibbon is

like that of the specimen figured and described by Harlan, which
resembled the penis of a Primate in a state of liypospadias. A

* For Bibliograpliy, see /w/ra pp. 174-173.
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comparatively slight sti'uctnral modification would convert such

an organ into a closed tube for the passage of the urine—a fact

perhaps of some significance in connection with the low position

of the Gibbons in the Anthropomorphous series, seeing that in

the Lemurs, the loAvest of existing Pi'imates, the clitoris is

traversed by the urethral canal.

Change of Colour.

I am informed by Mr. de St. Croix that the young of both

sexes of this species are alleged by the natives to be lighter-

coloured at birth and for a short time afterwards than their

parents. His animal, when first purchased, was a dark smoky
grey, which, however, soon turned to black ; and perfectly black

she i-emained all the years she was in his possession. But within

a few weeks of being brought to the Gardens she began to go

grey, Mr. de St. Croix himself noticing a decided alteration in

this respect when he visited her on Mai-ch 8th, about six weeks

after her ai'rival in London. During the spring and early

summer the greyness progressed rapidly, but not quite uniformly

all over the body. In midsummer, according to my notes, the

head was black with a grey band extending on each side from

the eyebrow over the ear ; the beard was whitish and the nape

of the neck blackish ; the greater part of the body Avas blackish

grey, with a considerable quantity of blacker hair on the sides of

the belly close to the thigh and a broad triangular black patch,

narrower posteriorly, extending from the collar-bones on to the

fore part of the belly and bordered on each side by a grey area

paler in tone than the back ; the thigh and upper arm were
paler than the distal ]30i'tion of the limbs. By this time she

was not recognisable as the animal that reached the Gardens

in January. Still the greyness continued to spi'ead, the black

pigment died out from the areas mentioned above, lasting longest

upon the chest and the crown of the head. At this period she

presented a decided similarity to the left-hand figure on the

plate depicting H. jyileatus Gray (P. Z. S. 1861, p. 136, pi. xxi.),

although the black pectoral area was smaller and the patch on

the crown less sharply defined at the edges. In the early autumn
she was a stone or silvery grey practically all over except for a

black median band, fading away laterally and posteriorly, down
the middle line of the head.

At the present time (May 1905) she is brownish grey or silvery

grey in colour, the tint varying accoi'ding to the light. The black

cap is still retained as a patch broadest and blackest between the

ears, fading into brown upon the forehead and narroAving toAvards

the nape of the neck. The hair on the chest has grown pale and
thin, showing the blackish-grey tint of the undeilying skin as

a dark triangular shield. On the penultimate phalanges of the

hands and feet the blackness of the hairs persists. The long hairs

on the brows are also black.
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It is known that in some species of Gibbons, e. g. H. leuciscus,

accoi^ling to Mr. Hose, the individnal variation in colour is con-

siderable, like unto that which obtains indeed in some Squirrels

and Lemurs. But, so far as I am aware, it was not previously

known that a given individual after reaching maturity may change
in colour in the way exemplified by Mr. de St. Croix's specimen.

This change may be compared to that which takes place in the

hair of the human head concomitantly as a rule with senescence

or to that exhibited by some sj)ecimens of the Arctic Fox upon
the approach of winter*. It is not accompanied by any replace-

ment of coat, nor is it directly attributable to any change in the
environment or to external agencies. The cause, whatever it may
be, lies within the organism itself ; it is constitutional or subjective,

and as such may be distinguished by the term " canescence,"

from the decoloration or fading which is caused by exposure to

sunlight or other bleaching agencies.

In the case of the Hainan Gibbon it is important to note the

coincidence between the appearance of menstruation and that of

the colour-change. The former phenomenon began in December
1903, the latter about February 1904.

Of the two specimens of this species in the British Museum (both

of which are jet-black), one is only about two-thirds grown ; the
other, the type, as Mr. Oldfield Thomas states, not quite adult

;

and since Mr. de St. Croix's specimen is, on the contrary, full-

grown, it might be inferred that it is characteristic of the species to

change from black to grey upon reaching maturity. This, however,
is not the case ; for Mr. de St. Croix informs me that he was
acquainted in the island of Hainan with another specimen,

alleged to be a male, which was jet-black, like his own before

coming to the Zoological Gardens, and had been in captivity

sufficiently long to justify the belief that it was about twelve

yeai's old when he last saw it.

Is the canescence, then, a matter of sex and exhibited only by
matvire females ? The balance of evidence seems to be on the

whole in favour of an affirmative reply to this question. For,

apart from the change here recorded of the only adult female
known, it must be remembered that Mr. Swinhoe, in his published

account of all the information respecting the Hainan Gibbon he
was able to gather, quotes from the Chinese gazetteer of the
Kiung Shan district of the island a passage stating that the

male is black and the female white (P.Z. S. 1870, p. 244, &c.).

* There are two Arctic Foxes living in the Zoological Gardens at the present time.

One remains dark-coated throughout the j'ear ; the other turns snow-white towards
the winter. In both the winter coat, whether "white" or "blue," is replaced

in the summer by a darkish brown clothing of new hair, which is at its best in

August, but becomes paler and loses to a large extent its richness of tint as it

grows. In neither is there an autumu moult comparable in extent to that of the
spring; and there is no doubt that in the animal which turns white the meta-
morphosis is effected by the destruction of the pigment in the hairs thejnselves. This
bears out Major Barrett-Hamilton's statement as to what occurs in the Arctic Hare.
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The Name of the Siyecies.

The coi'rect name for this species is still iiiisettled. The
specimen now living in the Gardens is specifically identical with
the type of H. hainaniis Thos., and with the specimen previously
exhibited in the Menagerie * and now in the British Museum,
with both of which I have compared it. According to

Matschie t, however, hainanas is a synonym of coitcolor Harlan %.

This opinion was based apparently upon the similarity in colour
between the types of concolor and hainanus ; but it unfortunately
involves the assumption that the locality given for concolor,

namely Borneo, is erroneous. It is also objectionable on the
grounds that the hair of concolor was described as "thick,
woolly, and frizzled." The last two epithets are in no sense

applicable to the hair of either of the three specimens of hainanus,
comprising young and adult animals, available for examination.
In these the hair, although thick, is smooth, depressed, relatively

coarse, and quite u.nlike the hair of a young specimen of //. lar

from Pahang, now in the Gardens, which is essentially rough and
Avoolly ; and also equally unlike that of examples of H. agilis in

the British Museum, which is beautifully silky and woolly.

Furthermore, Trouessart § adopts for the species the name harlani,

imlawfully proposed by Lesson || as a substitute for concolor Harl.,

;illeging that concolor was first applied by Harlan in 1825 to a
young specimen of H. {Symphalangus) syndactylus. Concolor,

therefore, falls as a synonym of syndactylus, and harlani comes
in for the species described by Harlan in 1827, which Trouessart

follows Matschie in identifying with hainanus. Trouessart,

however, gives no reference to Harlan's paper of 1825, and since

I have failed to find it in the Royal Society's Catalogue, and
there is no sviggestion in Harlan's paper of 1827 (contained in

a volume dated 1825), or in Lesson's almost contemporaneous
criticism of it, that the name concolor had been j^reviously

published, I mtist conclude that Trouessart has fallen into some
error. But in any case, since the specimen described by Harlan
in 1827 as concolor and renamed harlani by Lesson in the same
year and erroneously quoted as niger by Ogilby (P. Z. S. 1840,

p. 20) was definitely stated to have come from Borneo and to have
had thick woolly fi-izzled hair, and since it is only known to have
i-esembled the type of hainanus in the matter of coloi'ation, an
admittedly variable feature in the genus and one in which it also

resembles H. syndactylus*^, it is, in my opinion, premature to state

without qualification that hainanus is a synonym of concolor.

* Sclater, P. Z. S. 1892, p. 541.

t SB. Ges. nat. Fremide Berlin, 1893, p. 211.

t Jr. Acad. Sci. Philad. v. pt. 2, p. 231 (1827).

§ Cat. Mamm. Suppl. 1904, p. 6.

II
Bull. Sci. Nat. xiii. p. Ill (1827).

•[ Since Harlan states (Joe. cit. p. 231) that concolor differs fi-om H. syndactylus
and other species in heing of a universal black colour, it is assumable that he did not
knoAV S. syndactyli{,s. I do not, however, suggest that concolor is a sj'nonym of
syndactylus, because Harlan states that his specimen had no guttural sacs.
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Again, Pousargues * believed hainanus to be established upon a
specimen of the same species as the type of H. nasutus, from
Tonkin. This belief was also based upon resemblance in colour.

I^othing else is known of the characters of nasutus except the
alleged presence of a '' fine and delicate little nose," whence the
name was derived. But since hainanus is not distinguishable from
other Gibbons by the fineness and delicacy of its nose, judgment
on the synonymy suggested by Pousargues must be suspended
until the type of nasufios has been re-examined and described.

Trouessart, who may have seen the type, gives nasutus the rank
of a subspecies of the Hainan form.

No further justification need, I think, be sought for retaining

the name hainanus for the subject-matter of these remarks.

Description of the Sj^ecies.

Face, ears, palms of hands, soles of feet, and skin black, the
face with a slightly brownish tinge ; iris and exposed portion
of eyeball blackish. Colour of hair either unifoi-mly black, with
shining ti]3S, or grey, the roots of the hair being tinged with fawn or
washed-out brown, their exposed portion shining with silver-grey

lusti-e in reflected light, but of a more stone-grey in direct light.

During the change from black to grey, the coloration is a mixture
of the tAvo, the black or the grey predominating according to the
nearness of the time of observation to the incipience or com-
pletion of the change.

On the crown of the head a median longitudinal black patch
with ill-defined edges and extending posteriorly as a narrow
evanescent stripe persists. A few scanty hairs upon the penul-
timate phalanx of the fingers and toes and the long hair on the
brow also remain black. The hair on the body and limbs is

longish, soft, and thick, but depressed and smooth. It is not
woolly in the sense that the hair of our 3'oung Lar Gibbon is

woolly, i. e. much resembling a Sheep's fleece ; nor does it exhibit
the fine and silky woolliness of the skin of II. agilis in the British

]\Iuseum. On the forehead and crown of the head the hair is

shorter, fine, and close, and in the living specimen grows some-
what a la PoTtiipadour^ being erect on the crown and almost
porrect on the forehead, so that the head has the appearance of

being very much higher than in our living example of the Hoolock
{R. hoolock) and in adult skins of H. lar, H. pile<:it%is, and
II. leuciscus in the British Museum, in which the hair lies smoothly
backwards. The difference may be briefly expressed by saying
that in our Hainan Gibbon the hair looks as if it had been
brushed up, whereas in the others it looks as if it had been

* Bull. Mus. Paris, 1900, p. 272. Pousargues gave A. Milne-Edwards the credit of
naming nasutus. Milne-Edwards, however, published no description of the species
v/lien the name was quoted (Le Naturaliste, 1884, p. 497). Hence it seems that
Kiinckel d'Herculais, who first associated the name with definite characters, must be
regarded as the author (Science et Nat. ii. no. 33, p. 86, 1884).
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brushed clovvn . In the two skins of H. hainanus in the British

Musevim, however, the hair on the crown is not so markedly up-

standing, nor so long, as in the living example. On the cheeks

the direction of the hairs is, generally speaking, upwards. On
the upper surface or back of the hand and on the corresponding-

surface of the forearm the points of the hairs lie towards the ulnar

side of the limb, assuming a more and more elbowward direction

as that joint is approached. On the palmar and radial side of the

forearm, on the contrary, the hairs point for the most part towards

the Avrist. The palmar surface, however, is marked by a crest

formed by the meeting of the two opposing streams of hair, the

crest extending obliquely from the radial side of the elbow to the

ulnar side of the wrist, the hairs on the ulnar side of it being-

directed proximally, those on the radial side distally. On the

body the hairs lie backwards, except on the belly, where they
incline towards the middle line and form a median longitudinal

crest where the two streams meet. This is the area against

which the inner sides of the thighs are pressed when the Gibbon is

in a sitting posture. On the outer side of the thigh the direction

of the hair is upwards (proximad) and backwards, below the

knee it is downwards (distad).

Additional JS^otes.

The voice of our Hainan Gibbon is quite difierent from that of

the Hoolock. It is a high-pitched trill all on the same note,

and shriller even than the high note of the Hoolock's cry. It

consists of from about three to six distinct cries repeated in very

rapid succession, suggesting almost production by vibration of the

tongvie, although, as a matter of fact, I believe the lips alone are

instrumental in producing the effect. There is then a momentary
pause, after which the cry is repeated. It may perhaps be

represented in the following way :—hoo hoo hoo hoo—hoo hoo

hoo—hoo hoo hoo hoo hoo—&c. The Hoolock, on the contrary,

cries as follows :—hah, hob, hah, hoo, hah, hah, hoo, hah. The
"hoo" is on a lower note than the "hah," with which the cry

frequently ends.

The ordinary expression of anger or remonstrance in the

Hainan Gibbon is a prolonged and guttural grunt, which is

repeated rapidly and often, and frequently interspersed with a

kind of warble when the excitement rises.

Both the Hoolock and the Lar Gibbon in the Gardens drink

habitually by dipping the back of the hand and knuckles into the

dish and licking the water off. They do not scoop it up, in the

strict sense of the word, at all. Hence Col. Tickell's generalisation

to the effect that in its habit of scooping up water in its hands the

Lar Gibbon differs from the Hoolock, which applies its lips directly

to the fluid, is contradicted on both counts by our specimens of

these species. The Hainan Gibbon, on the contrary, almost

invariably drinks direct with her mouth, only very rarely using

her left hand for the purpose. It is possible she may have
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abandoned the habit of employing the hand at the time when an
injury deprived her of the use of her right arm. And since the
left is frequently occupied in supporting herself upon the bars or
perches in the cage, she has no hand available for the purpose of
drinking without quitting her hold.

This method of hand-drinking, probably common to all Gibbons,
may have arisen in connection with their arboreal life. To avoid
descending to the ground, they would naturally lick the rain-drops
off the leaves neai- by, and their great stretch of ai-m would
enable them to wipe the water off foliage hanging beyond reach
of the mouth, the hairy back of the hand being clearly more fitted

for the pui'pose than the smooth palm. In connection with this

habit, it is interesting to recall the story told by Duvaucel of

female Gibbons carrying their young to the waterside and washing
their faces with their hands. This alleged proceeding, presumably
witnessed in the jungle, can hardly, I think, be accepted without
confirmation, on account of the absence of any obvious reason for

the ablutions. If the young Gibbons of which the tale is told

were hanging, as is their wont, to the breasts of the mothers, the
action of hand-drinking by the latter might very easily be mistaken
at a distance for the face-washing.
Amongst " quadrumanous " Primates the Gibbons have no

equals in proficiency in the use of the arms for arboreal and the
legs for terresti-ial progression. Moreovei-, within the limits of

the entire order, they ai-e only surpassed in bipedal activity by the
specialised biped Man.

Although able to stand and walk to a very limited extent,

Monkeys are essentially quadrupedal and employ their arms and
legs to an approximately equal extent in traversing the level

ground, scaling rocks, or climbing trees. Generally speaking, the
most active climbers are long non-prehensile tailed species, such as

the Mangabeys*, in which the tail acts as a balancer, like the pole

of a tight-rope dancer. Monkeys of this kind leap with gi'eat pre-

cision and strength, and pass with speed from branch to branch in

virtue of the great i^ropelling power in their hind-quarters. They
are specialised for that manner of progression, which only differs

in degree of perfection from that of other Monkeys and Lemurs
as a whole. The method, however, is entirely distinct from that
practised by the Gibbons, which swing from branch to branch, with
the legs tucked up out of harm's way against the body, the motor
power lying exclusively in the arms. Both groups have been
specialised for arboreal progression, but along totally different lines

;

and it is as difficult to believe that the Gibbons, expert gymnasts'
though they be, have been derived from active long-tailed climbers,

like the Mangabeys or Langurs for instance, as it is to believe
that the tail-swimming Cetaceans have been derived from forms
like the flipper-swimming Seals.

_
* I have never yet seen the Baboou or Macaque that could catch a Mangabey

single-handed, given equal conditions as to health and age, in a large-sized cage.

Proc. Zool. Soc— 1905, Vol. II. No. XII. 12
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This conclusion respecting the descent of the Gibbons may be

inferred from their habits alone, quite apart from structure.

If the Anthropoid Apes be ranged in series according to

proficiency in bipedal locomotion, the order will be (1) Gibbons,

( 2) Gorillas, (3) Chimpanzees, (4) Orangs. Gibbons not only stand

erect and habitually walk without putting the hands to the

ground ; they can even run with astonishing speed, a speed indeed

comparable to that of Man, allowance being made for difference in

size. Like Man they race away when scared ; and, unlike the

other Anthropoid Apes, they do not use their arms as crutches.

Sometimes also, but rai'ely, they leap over the ground with both

feet together '*.

Gorillas can stand and walk upright, but not with the ease

of Gibbons, and it may be doubted if they ever run erect or leap,

'/. e. progress with both feet off the ground at one time ; and
they probably never run from dangei", standing upright, as Man
and Gibbons do. Their usual walk is quadrupedal.

Chimpanzees, too, are essentially quadrupedal ; and under
ordinary conditions, and when in perfect health, almost always get

over the ground on " all fours," like a Baboon or Rhesus. In this

respect, indeed, they more resemble the Cercopithecoid Monkeys
than does any other Anthropoid Ape ; and they are able to cover

the ground with much greater speed than either Gorillas or Orang-
utans ; but I am unable to say if their quadrupedal method is so

fast as the bipedal method of Gibbons. Like Baboons, they can

stand erect and walk to a certain extent, but not with the facility

of Gorillas.

The gait of young Orang-Utans may be described as a clumsy
quadrupedal sliuiBe. I never saw one stand unsupported by the

arms. Weakness of leg and weight of body make exclusively

bipedal action, if not an impossibility, at least so great an effort

that it may be doubted if it is ever resorted to. Their whole
organisation suggests unfitness for terrestrial locomotion.

Thus, if the Apes be classified according to their quadrupedal
activity on the ground, they will stand :—(1) Chimpanzees,

(2) Gorillas, (3) Orangs, (4) Gibbons.

It is interesting to compare this seiies with one based upon
dexterity in climbing and addiction to arboreal life. It is

:

(1) Gibbons, (2) Orangs, (3) Chimpanzees, (4) Gorillas. The
Gibbons stand quite alone both in method and expertness ; the

others differ inter se merely in degree.

The foregoing results may be briefly summarised as follows :

—

•The Gibbons are the most expert climbers and bipedal w^alkers,

the least expert quadrupedal walkers. The Orangs rank second
in climbing, third in quadrupedal and fourth and last in bipedal

activity. The Gorillas take fourth place in climbing, second in

bipedal and second in quadrupedal activity. The Chimpanzees

* These and tlie following statements and reflections are based upon my own
observations of the Anthropoid Apes that have come under my notice in the Society's

Gardens.
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stand third in climbing, third in bipedal and first in quadi^npedal
powers.

Since, therefore, the action of Monkeys, whether Cercopithecidse,

Cebidte, or Hapalidfe, and of Lemurs is essentially^ quadrupedal,
the fore and hind limbs being used to an approximately equal
extent, both in terrestrial and arboreal locomotion, it may be
inferred that the Chimpanzees have departed least in these

respects from the primitive Primate stock ; the Gorillas a little

more in the line of bipedal erection and, concomitantly, loss of

climbing power ; the Orangs still moi'e in the direction of loss

of terrestrial activity and increase of arboreal expertness ; the
Gibbons most of all in the line of bipedal activity, dexterity in

hand-climbing, and loss of cjuadrupedal power.
This serial arrangement of the Apes is the exact opposite

of the one prevalent in text-books, where the order adopted is

based upon structure with Man placed first as the standard for

comparison. It suggests that for the origin of Gibbons we must
look not to forms resembling any known Oercopithecoid type, but
to forms which had already acquired the Simiine or Anthropo-
morphine characteristics and had either lost or never learnt the
method and skill in climbing found in the former group. Theymay
have started from a type somewhat on a level with the Chimpanzees
with respect to terrestrial and arboreal activity ; and to swing with
greater facility from tree to tree and to obviate the risk of injury
in case of a fall, it is highly probable that they have become
dwarfed in stature and grown lighter in build. Their muscularity
and length of arm, slightness of body and strength of leg, all factors

of importance in enabling them to traverse the jungle and, in

case of a miss or a breaking branch, to drop lightly to the ground
and run to the nearest tree for safety, were probably perfected

concomitantly. That Gibbons are able to drop with safety a
considerable distance is substantiated by the fact that Mr. de
St. Croix has seen his specimen come to the ground without
injury from a height of about 20 feet. When leaping to the
ground Gibbons swiftly draw up the knees as the feet touch,

exactly as a man does under similar circumstances, to break the
shock.

Another interesting feature connected with the habits of the
Anthropoid Apes is the size of their ears. I have already suggested
that the difference in size between the ears of the Orang and
those of the Chimpanzee may be connected with the difierence of

habits of the two animals. The Orang lives a moi-e arboreal and
therefore a safer life than the Chimpanzee, which requires quick
hearing to enable it to escape to the trees when feeding on the
ground"*. Gibbons also, which have relatively large ears, need
auditory acuteness for the same purpose as Chimpanzees. This
explanation, however, is not complete and appears at first sight to

be contradicted by the case of the Gorillas, which have small ears

* 'Nature,' Oct. lltli, p. 585 (1900).

12*
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and yet ai'e less arboreal in habit than othei- Anthropoids. It

must be remembered, however, that thej ai-e far more capable of

self-defence and much less liable to attack and therefore need less

keenness of ear as an aid in avoiding enemies. In this connection

it is important to note that of the two Apes inhabiting W. Africa,

namely the Chimpanzee and the Gorilla, and of the two inhabiting

the East Indies, namely, the Orang and the Gibbon, the larger

and stronger has in. each case small insignificant ears and the

smaller and weaker large ears.

EXPLANATION OF PLATE Y.

Hainan Gibbon {Hylohates hainanus), from the female specimen now living in the

Society's Menagerie. The lower figure, taken from an obscure photograph by
Mr. W. P. Dando, F.Z.S, represents the Ape when she first came to the Gardens.

The upper figure, modified from a photograph of another Gibbon, shows her as

she has been since the change of colour took place.

June 6, 1905.

Dr. Henry "Woodward, F.R.S., Vice-President,

in the Chair.

The Secretary read the following report on the additions that

had been made to the Society's Menagerie in May 1905 :

—

The registered additions to the Society's Menagerie during the

month of May were 367 in number. Of these 174 were acquired

by presentation and 27 by purchase, 129 were received on deposit,

25 by exchange, and 12 were born in the Gardens. The total

number of depai-tures during the same period, by death and
removals, was 185.

Amongst the additions special attention may be directed to :

—

A Crowned Duiker {Ceplialo'phus coronatus) from West Africa :

deposited on May 1st,

A Maxwell's Duiker [Cephalophus maxivelli) from W^. Africa :

presented by Lieut.-Col. Bartlett, R.A.M.C, on May 16th.

A Nepalese Hornbill {Ace7'os nepcdensis) from the Himalayas :

received in exchange on May 18th.

Two Sulphur - breasted Toucans {Rhcmiphastos carinatus) :

purchased on May 13th and May 23rd respectively.

Mr. Oldfield Thomas, F.R.S., exhibited a specimen of a Bush-
buck which had been obtained by Mr. C. W. Haywood in British

East Africa and which appeared to represent a new species of

the group. It was described as follows :

—
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Tragelaphus haywoodi Thos.*

Thos. Abstr. P. Z. S. No. 21, p. 9, Jane 13, 1905.

A large heavily-built member of the group of small species

without a definite short-haired collar. Under surface darker
than upper.

Fur comparatively coarse and long throughout, the hairs of the
back 35-40 mm. in length. General colour very dark, the nape
black ; the fore-quarters blackish brown (near " seal-brown "), passing
into dark reddish brown (" vandyke-brown ") on the middle back
and deeper rufous (dark " taAvny ") on the rump. Sides gradually

darkening downwards to the wholly black belly. Dorsal crest black

as far as the withers, then whitish mixed with some black hairs.

Thi-ee inconspicuous transverse whitish stripes on each side. No
longitudinal bands, but a few white spots on the sides of the rump.
Shoulders and proximal part of limbs deep black, succeeded by tawny
below. (Feet unfortunately lost in the type.) Top of muzzle nearly

black, with prominent interorbital whitish streaks nearly touching
each other in the middle line. Forehead and crown deep
ferruginous. Cheeks tawny ochraceous. Two white spots on
each side behind and below^ the eyes. Ears thinly haired, dull

tawny brown with blackish edges ; hairs of inner surface white.

Chin and interramia white and a large throat-spot duller white

;

between this and the white chest-band the throat was glossy

blackish, mixed with some tawny hairs. White axillary and
inguinal patches present. Tail dark tawny, white below.

Skull very large and heavy for one of the smaller members of

the genus, much lai-ger than in T. scriptus or sylvatictos. Median
palatal notch rather farther forward than the lateral ones.

Palatal foi-amina comparatively long.

Horns also very powerful, thick and strongly ridged, much
finer than those of any of the allied forms.

Skull dimensions of type :

—

Greatest length 265 mm. ; basal length 247
;
greatest breadth

112; muzzle to orbit 134; muzzle to front of p' 77; length of

palatal foramina 36. Length of upper tooth-series 72, of three

upper premolars 31.

Horns : length in straight line 400 ; on anterior ridge 470
;

greatest basal diameter 59 ; basal circumference 171.

Hah. ISTyeri, Kenya District, British East Africa. Altitude
6000 feet.

Tyjie. Full-grown male. B.M. Xo. 5.5.16.3. Collected and
pi-esented by C. W. Hajwi^ood, Esq.

Mr. Oscar ISTeumann t had sorted the smaller species of

Tragelaphus into two groups, characterised by the presence or

absence of the peculiar collar of short hairs which had been so

* [The complete account of tlie new species described in this communication
appears here ; but since the name and preliminary diagnosis were published in the
' Abstract,' the species is distinguished by the name being underlined.

—

Editoe.]

t SB. Ges. nat. Fr. Berl. 1902, p. 98.
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often noticed in Buslibucks, and which was evidently of definite

systematic value. But, as Dr. Einar Lonnberg had shown *, several

of Mr. Neumann's allocations were incorrect—certainly the Cape
sylvaticus had a short-haired collar, and fell into the sc7'iptus

group, while the Nilotic bor had a well-haired neck.

Mr. Neumann had also stated that the forms with well-haired

necks known to him did not have a darker underside, but since

his paper was written Lonnberg's hnutsoni and the present animal
had both proved to present the combination of a hairy neck and
a black belly. This combination therefore distinguished haywoodi
from any of Mr. Neumann's species, while from the Cameroon
knutsoni it was separated by its whitish dorsal crest, less numerous
spotting, and othei- detailed characteristics.

In company with this handsome animal, which Mr. Thomas
had much pleasure in naming after its discoverer, Mr. Haywood
had sent home to the National Mnseuni two immature skins',

with skeletons, of the recently described Forest-Pig {Hylochoirus

oneinertzhageni). It was hoped that an adult specimen
suitable for mounting would soon be obtained, and this

Mr. Thomas looked forward to exhibiting to the Society in due
course.

Mr. Oldfield Thomas also exhibited a series of Mammals and
Birds from Japan as the first-fruits of an exploration of the islands

of Eastern Asia conducted for the furtherance of science b}^ the

President, the Duke of Bedfoi^l, K.G., in order to show his

Grace's sympathy with the technical side of the Society's work.

The specimens obtained during this exploration would be laid

before the Society from time to time, and papers would be read

on them by various specialists, after which his Grace proposed

to present them to the National Museum.
Mr. Thomas commented on the immense value such a

systematic exploration would be to science if it were carried on
for some time, and instanced the revolution in oui- knowledge of

the mammals of South Africa—a region supposed to be well-

known—which had been effected by the similar exploration

conducted by Mr. C. D. Rudd.
The Japanese collection had been made by Mr. Malcolm P:

Anderson, who had already proved his powers both during the

Stone Expedition to Alaska and by the collections he had made
in California.

Of the specimens now laid before the meeting Mr. Thomas
drew attention to a fine Marten, which appeared to be difierent

from the ordinary Japanese Marten (Mttstela melam2ms) and
Avhich, as the first new mammal discovered on the expedition, he
proposed to name in honour of the President :

—

* Arldv for Zoologi, Stockholm, ii. 15 ( 905).
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MUSTELA MELAMPUS BEDFOKDI TllOS.*

Thos. Abstr. P. Z. S. No. 21, p. 10, June 13, 1905.

Size as in true melamj^us, or slightly larger. Genei'al colour

above, in winter pelage, near " Isabella," Ibut rather darker and with
an olivaceous tone, nearer to the yellowish brown of 31. m»
tsuensis t than to the golden yellow of melatiiipus. Wool-hairs
of back bi'own at base, then dark yellowish. Long hairs brown.
Muzzle dark chocolate-brown, passing backwards, on the crown,
into silvery greyish. Ears whitish both externally and internally.

Nape more yellow than back. Sides of neck brilliantly yellow

(" deep chrome "), sharply conti'asted with the upper colour along

a line halfway up the neck, and in continuation with the deep
orange ochraceous of the chest-patch. Lips pale bro^^^l, lighter

than the top of the muzzle ; sharply definecl from the whitish

interramia, which in turn passes without line of demarcation

into the orange of the throat and chest. Belly brown, not unlike

back, the throat-patch extending to the sternum and continued in

some specimens as an irregular line of spots to the inguinal region.

Limbs deep brownish black from halfway down the forearms and
on the hind feet. Tail pale brown for the greater part of its

length, the underfur dull yellowish as on the body ; tip sharply

contrasted j^ellowish or cream-colour, forming a conspicuous

terminal tuft.

Skull as in tsuensis, slightly larger than in raelampus so far as

material for comparison existed.

Dimensions of the type, measured in the flesh :—Head and body
425 mm. ; tail 220 ; hind foot 87 ; ear 40.

Skull—greatest length 84 ; basal length 75 ; zygomatic breadth

48 ; interoi'bital breadth 20 ; mastoid breadth 37'5
;
palatal length

42 ; length of upper p* on outer edge 9'5.

Hah. Washikaguchi, JSTara District, E. of Osaka, Southern
Central Hondo, Japan.

Type. Adult male. B.M. No. 5.5.30.3. Original number 123.

Collected 13 January 1905 by Malcolm P. Anderson, and pre-

sented by the Duke of Bedford. Four specimens.

This very handsome Marten is conspicuously different from
the yellowish M. melampus, and is cuiiously more similar in

general colour to the M. on. tsuensis of the Tsu-shima Islands.

From both, however, it is readily distinguished by its brilliant

yellowish throat and neck patches and its contrasted tail-tip.

Mr. R. I. Pocock, F.L.S., the Superintendent of the Gardens,
exhibited a female specimen of the Jamaican Scorpion, Centriirus

* [The complete account of the new species described in this communication
appears here ; but since the name and preliminary diagnosis were published in the
'Abstract,' the species is distinguished by the name being underlined.

—

Editok.]
t Thos. Ann. Mag. N. H. (6) xix. p. 161 (1897).
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msidcmus, carrying its young on its back. The specimen had
been presented to the Society by Mr. Heniy Munt, F.Z.S.

Dr. P. Chalmei"S Mitchell, the Secretary to the Society, read a

paper, illustrated by lantern-slides, entitled " On the Intestinal

Tract of Mammals."
This paper will be published entire in the ' Transactions.'

The following papers were read :

—

1. Rough Notes on the Natural History of the (Country

West of Lake Victoria Nyanza. By Lt.-Col. C. Delmk-

Radcliffe, M.V.O., F.Z.S.

[Received June 6, 1905.]

These notes contain the general results of my observations on
the Natural History of the region traversed by the Anglo-German
Boundary Commission in the years 1902-4. Memoirs dealing

more exactly with the collections that were made have already

appeared in the ' Pi-oceedings ' of the Zoological Society (P. Z. S.

1904, vol. i. pp. 371, 459) and • The Ibis ' (1905, p. 199.).

Mammals.

Beginning AvitJi the larger mammals in the country under
discussion, it may be stated that Elephants appear periodically in

the swamps and forest near the mouth of the Kagera River on
the northern side. These elephants stray in this direction,

pi'obably, at a time when it is dry in the interior. They come,

no doubt, from the herds in northern Ankole and Toru. At no
other point were traces of elephants seen except one single track

goiug from north to south from the Koki hills towards the
Busenya forest. In the west, a few elephants v/ere noticed near
the shoi-es of Lake Albert Edward, also probably stragglers from
the herds further north. There was no evidence of elephants

crossing from south to north, or vice versa, along the 1st parallel

south latitude.

It may perhaps be assumed that the herds of elephants reported

by E. S. Gi'ogan and other travellers in the Mfumbiro district

belong to the forest-regions of thf* west. The herds of elephants

on the east of Lake Albert Edward and Ruwenzori probably do
not wander into the Congo forests. It has been noticed that the
elephants to the west of the great line indicated by Lake
Tanganyika, Lake Kivu, Lake Albert Edward, Lake Albert, &c.,

and the Nile differ in many particulars from those lying to the
east of this line. At the same time, it must be remembered that
large herds of elephants are in the habit of crossing the Nile to
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the north of Lake Albert, and there seems no I'eason why they

should not extend their wanderings into the Congo forests,

although so far observation tends to show that these herds find

their way back again, as a rule, to the countries east of the Nile.

Hippopotami are not very nvimerous in the Victoria IsTyanza

near the mouth of the Kagera. The locality does not seem very

well suited to them. In the Kagera River itself there are more,

and parts of the river are infested by a number of very savage

brutes that make navigation in canoes or small boats extremely

dangerous. Lt. Weiss, of the German Commission, was repeatedly

attacked when in a very large canoe. He was almost upset—one

man was di'agged out by the arm, but escaped. Finally his crew

refused to go on and ran away with their paddles. The actual

number of hippopotami cannot be considered large in comparison

with the huge herds in the Nile north of Lake Albert. Probably

in the great swamps of the Kagera, considerably to the south of

the area ti-aversed by the Boundary Commission, the hippopotami

are much more numerous. The specimens secured in the Kagera
were decidedly inferior in size and in development of ivory to

those of the Nile.

Rhinoceroses are extremely numerous on the right bank of the

Kagera, especially in Karagwe. The number of these animals is

quite remarkable, and, according to accounts received, they are to

be met with in even greater numbers a little further south. It

is a curious fact that no rhinoceroses are to be found on the left

bank of the Kagera. All those seen belonged to the common
black African type. Stories were current of the existence of the

White Rhinoceros on the right bank of the Kagei-a, but these

rumours require confirmation. The rhinoceroses appear to have
no hesitation in frecpienting the extremely steep and difiicult hills

of Karagwe. Their tracks and signs were seen up and down hills

and on ridges which appeared more adapted to the habits of

klipspringers or goats than of such Ijulky animals as rhinoceroses.

In the vii'gin forest west of the lake near the mouth of the

Kagera, in the swampy and open forest east of Koki, and in the

Busenyi forest west of the Gambaizi group of hills, several herds

of Bufialoes are to be found. These buflaloes are of a very

interesting, new, large variety. They are, perhaps, the largest

buffaloes in existence. In all, in the district referi-ed to, there

may be 400 or 500 buffaloes, and as their numbers are not likely

to be interfered with, except by men armed with rifles, they may
be considered to be firmly established again after the devastation

caused by the great cattle-plague of some ten years back.

In Bukanga the buffaloes wander in seai'ch of young grass,

after the fires, as far as the hills of Ankole and Koki, from the

forests which form their strongholds. There is one disadvantage,

however, connected with the presence of the Buffaloes, of the

Eland, and perhaps of other Antelopes. This is the tsetse-fly,

and it is to be feared that as long as large herds of buffaloes and
the greater antelopes exist, so long will the tsetse-fly make it
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impossible for domestic cattle and horses to live in the same part

of the country. I myself lost an Ai-ab horse I had had foi- sis

years in Africa and was very fond of. He was bitten by tsetse-

fly in Bukanga.
Eland were met with at two points in Bukanga—near the

Nyakafunzo swamp, and in the districts known as Mpororo aad
Rushenyi. In Bukanga there were herds amounting to, perhaps,

200 animals, and the uninhabited country surrounding the

Nyakafunzo swamp seemed admirably suited to their needs.

They were considerably preyed upon, unfortunately, by natives,

who organised hunting-parties into this district both from the

British and the German side. Still more unfortunately, the

natives are sometimes armed with rifles. The result could be

seen in many wovmded animals observed from time to time, and
in dead bodies found with bullets in them. Lions also take toll

of the elands, but the natural decrease due to this cause is nothing

compared to the damage inflicted by natives with firearms.

Further west a herd of considerably over 300 elands was seen,

and this, probably, is only ari ovitlier of still greater herds in the

open country fiu-ther south. It seems, therefore, that this country

is abundantly supplied at present with representatives of this

magnificent antelope, which, I believe, might be made of great

economic value. The meat is equal to the best English beef, and

a bull eland weighs about 17 cwt.

Zebras occurred coincidentally with the Eland in Bukanga, and

they number, perhaps, 400 individuals. In Rushenyi another

very large herd of zebras was seen ; and it may be remarked that

in the Rushenyi herd a single zebra was seen almost entirely

pure white in colour, a few stripes only appeared on the neck

and hind-quarters. Another small hei-d of zebras, amounting,

perhaps, to 150 individuals, was seen in the plains in southern

Ruampara, on the left bank of the Kagera, just north of the

point where the river turns from the south to east.

Roan Antelope were encountered, a few at a time, in Bukanga,

in the narrow valley of the Kagera,, and in south-west Ruampara
north of the bend of the Kagera just referred to. They were

occasionally met with in Rushenyi and Mpororo, and appeared

more numerous in Karagwe, where for some reason tliere

appeared to be no Eland, no Zebras, and no Damaliscus. These

last were the common hartebeeste throughout the area west of

the lake. In Bukanga, Damaliscus were very numerous. The
number in this part may be estimated at 1000 individuals. No
other variety of hartebeeste made its appearance : 200 or 300
individxials were found with the herd of zebras in south-western

Ruampara, and in Rushenyi and Mpororo the Damaliscus
hartebeestes are very numerous.
The Nile Valley variety of Water-buck {Kobus defassa) is

common in Bukanga, and maybe met with in herds up to a dozen

or fifteen individuals. They also appear fairly plentiful through--

out the valley of the Kagera- and in western Ruampara, but
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apparently not further west. These water-buck have fine heads,

as a rule considerably lai-ger than K. eUi2ysi2)Tymnus in East Africa,

although the heads are not nearly so big as are fovuid in the

Semliki Valley.

In the swamps near the mouth of the Kagera, on the shores of

the lake, and on the islands of the Sesse group, Limnotragus
spelcei v^^as fairly common. This animal, owing to its nocturnal

and swamp-loving habits, is of course seen extremely rarely, but

it is frequently hunted by natives with nets and packs of dogs.

The horns are often to be met with in possession of natives.

There is at present a doubt whether more than one species of this

antelope is not found in the same district.

In Biikanga, especially about the Nyakafunzo swamp and to

the south of it, large herds of Mpala {jEpyceros melampus) may
be met with. These beautiful antelopes are to be seen in herds

of 200 or 300, and in the district referred to perhaps 1500
individvials exist at the present time. They were met witli

at no other point throughout the country traversed.

Very common, although occuriing only in ones and twos at a

time, was a species of Reed-Buck (Cervicapral sp.). This antelope

was chiefly confined to the low-lying grassy countiy in Bukanga,j

along the banks of the Kagera, and in Ruampara.
Another very common antelope Avas the Oribi {Ourehia montana).

This little antelope appeared almost everywhere on the low
ground in the mountains, except in the highly cultivated parts of

Ankole and the mountains in the west. In general, it may be

said that no antelopes or game animals of any description were
seen in the Ruchigga moiintains and their northern and eastern

extensions. Bush-buck and Harnessed Antelope were seen at

rare intervals in the valley of the Kagera.. The latter appeared
occasionally at the edges of the dense foi'ests near the mouth of

the Kagei'a, and in one or tAvo places in the narrow valley of the

Kagera between the mountains.
Bush-buck were occasionally seen in the Koki hills and the

mountains of Ruampara, where the deep gullies choked with
vegetation afibrded them shelter, and the open grassy hillsides

excellent feeding-grounds.

On the steep hills of Ankole and Karagwe, Klipspringers were
common wherever the ground suited them. The form in this

country shows some differences when compared with the klip-

springers of other parts of Africa, and may prove to be aii

intermediate variety.

Of Monkeys, Colohus guereza was seen in the forests near the lake.

The common grey African monkey was also observed in many
places, and an interesting species, Cercocebus aterrivmis, was also

seen in the dense forests near the lake and in the dense forests

round Minziro. The last-named monkey looks almost black and
is veiy shy. Its cry is very loud and peculiar, reminding one
slightly of the ciy of the Chimpanzee. Baboons are common,
especially in the mountains in Ankole and Karagwe.



188 LT.-COL. C. DELMK-RADCLIFFE ON THE NATURAL [June 6,

Wart-Hogs {Phacochoerus cethiopicus) were occasionally to be

met with all along the valley of the Kagera, though nowhere very

numerous. Aardvark were present, though of course never

seen unless dug for. Their holes, however, were found in all

directions in the low-lying country, and they are probably fairly

common.
Of beasts of prey Lions are faii'ly common in Bukanga, in the

neighbourhood of the Nyakafunzo swamp. They also appear in

western Ruampara and in Rushenyi and Mpororo. In general

terms, it may be said that they are to be found wherever large

herds of zebras and antelopes exist. In Bukanga, however, it

appears that they have taken to man-eating fairly extensively.

The natives in this part of the world have a wholesome dread of

them, and during the short time the Boundary Commission was
at work in Bukanga repeated instances occurred of lions attacking

human beings.

Leopards are also found throughout the whole area under

discussion except the extreme western portion. Although they

live principally on the small antelopes, monkeys, guinea-fowl,

&c., they also take toll of the natives' goats, &c., and thus become
sometimes a great nuisance. At Mulema camp, for instance,

a leopard took goats from one hut or the other almost every

night for a month, and when Captain Laughlin, Dr. Bagshawe,

and Mr. Doggett endevoured to kill him at the natives' request,

he wounded, more or less seriously, no less than thirteen men
before being finally despatched. Cheetahs apparently do not

exist in this part of the country west of the lake. )Serval Cats

were occasionally met with, and a smaller gi'ey, rather long-tailed

Wild Cat. Hysenas appeared occasionally, but may be said to be

rare. They were of the usual spotted variety.

Otters are common in the lake. Two forms were met with,

one very large, the other smaller. These two ai-e stated also

to be common in Lake Kivu.

Among smaller mammals, interesting species were a Poecilogale

doggetti, an extremely handsome, large, striped Stoat ; Tatera

fcdiax ; Procavia bettoni : these three being new species. Another

extremely interesting animal was Herpestes galera rohustus, a

fish-eating Mongoose.
In all about 180 specimens of mammals were collected, and a

large number have been described in the ' Proceedings ' of the

Zoological Society of London, the most interesting being the new
Buflalo {Buhalus cafer radcliffei), Poecilogale doggetti, Taterafallax

and Procavia bettoni. There is no doubt that a scientific inves-

tigation would disclose a much larger number of small mammals
than wei-e secured for the collections of the Boundary Com-
mission. All the region west of the lake abounds with species

of great scientific interest, the interest increasing the further

west one goes, and it is a matter for the greatest regret that

a collection could not be made in the neighbourhood of the

Mfumbiro Mountains,
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Birds.

Lake Victoria is a disappointing sheet of water in bird-life as

in fishes. Birds are of coitrse present, but not in the vast

numbers so extended a sheet of water in the heart of Africa

might lead a naturalist to expect. The reason is probably to be
found in the fact that the food-supply in the lake is very deficient

for birds and fishes alike—for many species of birds in consequence

of the poverty in fish.

The White-headed Fish-Eagle {Haliaetus cdbicilla) is fairly

common all round the lake-shore and up the Kagera River. This
bird is invariably found in pairs, and appears to di^dde the districts

into beats, each containing its pair of fish-eagles in possession.

Their cheerful squalling, as described by Sir Harry Johnston, is

one of the most familiar sounds near African river and lake.

An Osprey may also occasionally be seen on Lake Victoria

seizing fish on the surface of the water in a manner peculiar to its

kind
A species of Plotus is fairly common, and may be seen in small

congregations at certain points where the ambatch or rocks afibrd a
convenient spot for perching and hanging their wings out to dry.

With them may also be seen the large Cormorants, which here
and there foi-m communities numbering several hundreds. The
northern end of the island Usuwgwe and the small rocky
Mwasambwa Islands and Dumo Point are favourite haunts of all

these birds.

A large Gull, resembling the black-backed gull at home when on
wing, is also not uncommon close in-shore and especially in the
rivers.

The Pied Kingfisher is fairly common inland. The two varieties

of brilliant-hued Kingfishers appear to forsake their occupation of

fishing to devote themselves entirely to the capture of insects.

Herons are fairly plentiful in the swamps and at the edge of

the lake. The most conspicuous amongst these is the Goliath
Heron, a bird whose immense span of wing can be fully appreciated

when, disturbed by a canoe, he flaps slowly across the Kagera
River. The common Grey Heron is also a familiar sight, and at

times flocks of the White Egret. Night-Herons are fairly common
along the Kagera River.

In the lake, Egyptian Geese and Spur-winged Geese may be seen
in small numbers ; Pigmy Geese are not uncommon near the lake-

shore, where the open reeds afibrd them shelter.

Yellow-billed Ducks are perhaps the commonest of the ducks on
Lake Victoria. Throughout the course of the Kagera River no
ducks and geese were observed until reaching the Rufua River, and
especially the Karenge Lake. The latter seems a favourite haunt
of wild-fowl, and for this region of Africa is very well supplied
with water-birds of all descriptions.

Huge flocks of Pelicans are to be seen, and large numbers of

Pochards and Yellow-billed Duck ; also Egyptian Geese.
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A few Pin-tailed Ducks were also seen, but no Mallard at any
time.

Teal are not uncommon ; and in the Rufusa Stream and the

swampy streams draining the Karenge Lake the Snipe were fairly

numerous in December and January.

Along the lake-shore, especially among the ambatch trees, were

vast communities of Weaver-birds. IsTo less than seventeen

forms are represented in the collection of these, many belonging

to the brilliant species found inland.

Ibises are not uncommon near the water. The Glossy Ibis is a

common bird, and most travellers are familiar with its exasperating-

cry when disturbed. The Sacred Ibis, on the other hand, is much
shyer, and confined to larger and remote sheets of water.

Crowned Cranes are common, especially in the west.

Bustards are not uncommon, especially in the open cattle-

country in the west, about December. Denham's Bustard, the

large red-necked species, was freqviently seen.

Pigeons are not often seen, but the Doves in places were veiy

numerous indeed, especially in Bukanga.
Parrots were scarce, except the one small species collected.

C4rey Parrots, so common in Uganda, were never seen near the

Kagera.
Birds of Prey were represented by the Bateleur Eagle and

another species which was frequently observed pui'suing guinea-

fowl.

Vultures were rarely seen except in Bukanga, where the lions

provided them with frequent meals.

It is worth noting that in April a migration of Hobbies appears

to pass through the country. Enormous numbers of this

handsome little falcon were seen at the same time busily

engaged in pursuing locusts, large clouds of which appeal' to

make their appearance at the same time.

In the neighbourhood of the lake Hornbills of two species

are common, and Touracoes of two species make tlieir appearance

in the dense forests.

An interesting bird was the Honey-guide, which in Bukanga
and the narrow valley of the Kagera River very frequently

provided us with honey by leading to the nests of wild bees.

Goatsuckers are common, and in March, April, and May the

pennant-winged species became very conspicuous, as when the

long feathers are developed the bird has the appearance, when
on the Aving, of a toy Japanese kite.

Three species of Bee -eaters were seen, but the Roseate Bee-eatei-

of East Africa and the Nile countries did not make an appeai'ance.

The birds belonging to the scrub and open forest country, the

Barbets, Woodpeckers, Pittas, Swallows, Flycatchei'S, Thrushes,

Shrikes, Tits, and Finches, were never to be seen in lai-ge numbers,

though appealing in isolated parties sufficiently often to preserve

the district from the appearance of lifelessness, which is a

disappointing feature in other parts.
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The Larks and Pipits were, on the whole, very scarce. An
extremely handsome Glossy Starling was a very conspicuous bird,

which seemed to like the neighbourhood of camps. The White-
necked Crow and the fine Razoi'-billed Raven were especially

common in the west ; and it was in the cattle country and on
the Ruchigga Mountains that the Tick-birds {Bupliaga) were
observed, although some were seen following large herds of

elands in Bukanga and Mpororo, and the rhinoceros in Karagwe.
Perhaps the most noticeable feature in the bird-life was the

extraordinary number of Francolins of every species to be seen in

Bukanga. Every valley and almost every patch of dry grass
appeai-ed to contain a large number of these birds. In the
evenings, when the grass had been burnt in patches, numbers of

Francolins could be observed feeding in the ojjen like pheasants
outside a cover in September at home. It would have been easy
to have shot forty or fifty brace a-day if time and cartridges had
been available.

2. The Distribution o£ Mexican Amphibians and Reptiles.

By Hans Oadow, F.R.S., F.Z.S.

[Eeceived May 17, 1905.]

(Text-figm-es 29-32.)
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IXTRODUCTION.

These investigations are based upon a considerable material
which it is convenient to enumerate :

—

,
1 . The volume on Reptilia and Batrachia, by Dr. Giinther, of

the ' Biologia Oentrali-Americana,' with its thousands of references
to localities.

2. Cope's posthumous work, ' The Crocodilia, Lizards, and
Snakes of North America,' Rep. U.S. National Museum for 1898.

3. Boulenger's Catalogue, with the lists of ever-increasing
additions, of the Collection in the British Museum of ISTatural

History.

4. Collections made by Dr. Meek during his ichthyological
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tours through mauy States of Mexico. These, and others, I have

been able to examine owing to the courtesy of the officials of the

Field Columbia Museum, Chicago. Dr. Meek has, moreover,

given me much verbal information about the physical aspects

of the places visited by him.

5. There is a fair numbei' of native specimens in the Govern-

mental Musemns and other Institutions of various towns in

Mexico ; foi- instance, in Mexico City, Orizaba, and Oaxaca, but

the labels vouchsafe at best no further trustworthy information

than " Mexico " or " La Repitblica."

6. Lastly, the material which I have collected myself, or noted

down, during two journeys in Mexico, notably in the Valley of

M^exico, the States of Vera Cruz, Oaxaca, Guerrero, Morelos, and
Puebla, and in the neighboui-hood of Zapotlan s. Guzman in

Jalisco, especially the Nevado de Colima. The features of the

Central and Northern plateau, except the vicinity of El Paso,

I know only from several rapid tiunsits, quite enough, howevei-,

to gather the main aspects of this enormous stretch of countiy.

Moreover, here Dr. Meek's information has been especially

welcome. Valuable for comparison, but of too short a time

for serious collecting, were a few days passed in New Mexico,

the Grand Canon of Arizona, the Californian Desert, and the

neighbourhood of San Francisco.

A few words are necessary as to the way in which I have

marshalled the thousands of data. The reputed localities were

marked down on an outlined map of the Republic, a separate

map for each species. In this way alone generalisations could be

formed, often at a glance, concerning the distribution of the

species and genera. Many localities, at first suspicious, revealed

themselves as very doubtful or as obviously eironeous on further

reference to the original papers.

It was also found that the number of different localities is

astonishingly small, less than 100, although they now cover a

fair portion of the whole country. With the exception of 20, all

these localities lie south of the line Guadalajara, Guanajuato,

Tampico. The whole State of Michoacan and the western half

of Guerrero are still an almost absolute terra incognita, but to

judge from what I have found in Middle Guerrero and what is

known from Colima, the fauna seems to be rather continuous.

However, the basin of the Lower Balsas and thence to Colima

will in all probability yield much of interest to whoever will brave

these inhospitable and positively unknown regions.

Both Godman (introduction to the volume on Rhopalocera) and

GUnther, in their statistical tables, have divided Mexico simply

into Northern and Southern by an absolutely arbitrary line which

runs from Mazatlan to Tampico right across the country ! They

have done this in spite of their correct statements about the

main physical features of Mexico, the unmistakable continuation

of North American forms over the Plateau, and the extension of
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Southern or Central American forms northwards into the Pacific

and the Atlantic borderlands embracing this Plateau. The two
columns in these tables are of no use, they are even misleading.

Giinther has prof)erly taken off Yucatan as a separate district.

Cope's division {op. cit. p. 1206) into a Sonoran, Austroriparian,

Text-fio-. 29.

Chiliualiiia

ReviUa
Gigedo

isantia

!^ra Cruz

^;i.%^v'' ^icf-^r-.- Coateacoakos

Clulpaiicin^^<^;^^^^^s^-.|

Map of Mexico.

and Toltecan subregion of Blanford's Medi-Columbian region, and

the Atlantic+ Pacific Tierra Caliente as belonging to the Neo-

tropical region, is excellent when taken broadly ; but his sub-

division of the Toltecan into an Oriental, Central, and Occidental

province is a failure.

List of S'pecies collected by myself during the months of June
to October 1902 and during 1904.

Dermopliis mexicanus.
Amhlystoma tigrinum.

„ altamirani.

Thorhts pennaUihis.

Spelerpes orizahensis.

„ leprosus.

„ cliiropterus.

„ variegatus.

„ belli.

Batrachoseps attenuatiis.

ScapJiiopus d'ugesi.

Uliinophryne dorsalis.

Proc. Zool. Soc.~

Sail Juau Evangelista.

Lake Xocliimilco.

Dos llios. Contreras, Sierra de Ajusco.

Citlaltepetl, 9000' ; Cerro de S. Felipe, Oaxaca,,

8250'.

Citlaltepetl, 8000-12,500'.

8000-11,500'.

„ 9000-10,000'.

Orizaba, Presidio S. of Cordoba, Tetela, S. Juan
Evangelista.

Omilteme.
Nevado de Colima, 7000'.

Totolapan, S. Oaxaca.
Presidio ; Agua frin.

-1905, Vol. II. No. XIII. 13
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Sufo valliceps.

„ marinus.

„ marmoreus.

,
, intermedins.

Sijla haudini.

„ eximia.

„ staufferi.

„ copei.

FJii/llomediisa dacn ico lor.

Sylodes rhodopis.

„ heatce.

iEn/pempliix cjadovii.

Leftodactylus albilabris.

„ calighiosiis.

Sorhoroooetes mexicaniis.

Stjrrliopus verructtlatus.

Paludicola mexicana.
Engi/stoma nstvin.

Sana montezumte.

,, halecina.

„ palmipes.

Crocodihis amerieanus.
Caiman sclerops.

Cinosternum integrum.

„ effeldti.

,, leucostomum.

„ pennsylvantcum.

Dermatemys matoi.

Nicoria ruhida.

Chrysemys grayi,

„ ornata.

Orizaba, Presidio, Motzorongo, Tetela, Agua fria.

Tetela, San Mateo del Mar, Tehuaiitepec ; Iguala,

Tierra Colorada ; Sau Luis Alleiide.

Salina Cruz ; Cocoj'ul, Tierra Colorada, Cajones
3000', Cliilpancingo, Rio Balsas, Iguala.

Tetela, Totolapaii, Oaxaca; Omilteme, Chilpauciiigo,

Presidio, Motzoroiigo, La Raya ; Tierra Colorada.

San Luis Allende.

Tacubaya near M. C, Buena Vista.

Motzorongo.
Cliilpancingo, Mazatlan, Cajones.

Rio Balsas ; San Luis Allende.

Citlaltepetl, 8000-12,.500' ; Motzorongo, Agua fria
;

Nevado de Colima, 8000'.

La Perla, North of Orizaba.

San Mateo del Mar.
Agua fria, Salina Cruz, Cocoyul.

S. Juan Evangelista; S. Mateo del Mar, Salina

Cruz, Tequesixtlan ; Cocoyul, Pacific Camp, San
Luis, Tierra Colorada.

Omilteme, 7500' ; Nevado de Colima, 8000'.

Buena Vista, S. Guerrero.

Cbilpancingo.

Presidio and Motzorongo.
Xocliimilco, Cbalco, Zapotlan.

Mexico, Orizaba, Motzorongo, La Raya, Agua fria,

Salina Cruz, Tequesixtlan, near Totolapan

;

Cajones, Buena Vista, Tierra Colorada, Limon
;

Omilteme.
Motzorongo, Tequesixtlan ; Cuernavaca.

La Raya, Agua fria, Rio Balsas, Pacific Camp.
Agua fria.

San Mateo del Mar ; S. Dionisio, Zapotlan.

San Mateo.

San Luis Allende.

Tetela.

Tetela, Agua fria, San Mateo del Mar.
San Mateo.
San Mateo.

CJielone viridis.

SpTicBrodactyltis glaucus.

Fhyllodactyhis tuJjereulosiis.

Coleonyx elegans.

HolhrooTcia texana.
Uta elegans.

„ bicarinata.

,, irregularis.

Phrynosoma asio.

„ modestwn

.

Sceloporiis torquatvs.

„ spinosits.

acanthinus.

forniosus.

pyrrlioceph ahis.

anezis.

San Mateo ; Pacific Camp.

Salina Cruz.

Totolapan ; Pacific Camp, San Luis, Tierra

Colorada.

Cocoyul.
Juarez, El Paso.

Juarez ; San Marcial, N.M.; GrandCanyon, Arizona.

Salina Cruz, Tequesixtlan, San Bartolo, Totolapan,
Rio Balsas, Iguala, Mesquititlan, Cliilpancingo,

Tierra Colorada, Cocoyul.

Cocoyul, San Luis Allende.

Salina Cruz, Tequesixtlan ; Rio Balsas.

Juarez, El Paso; San Marcial, N.M..
Xocliimilco ; Cliilpancingo ; Zapotlan, Nevado de

Colima.
Totolapan.
Cuernavaca, Iguala, Rio Balsas, Tierra Colorada,

Ayutla.
Oaxaca, Cerro S. Felipe, 6000' ; Omilteme.
Oaxaca ; Cliilpancingo ; Nevado de Colima, 7000-

6000'.

Iguala, Rio Balsas.

Citlaltepetl, up to 13,700' ; Contreras,
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Sceloporits secdaris.

„ variahijis.

„ siniferus.

., melanorhiniis.

„ microlepidoUis.

., gadovim.
Gorytlioplianes hernandesi.
Sasiliscus vittatus.

Iguana rhinoJophus.

Ctenosaura acanthu7'a.

„ quinqnecarinata.
Ameiva imdulata.

Cnemidopliorus gularis.

„ mexicamis.

„ hocourti.

,, deppei.

„ stri'atus.

„ guttatus.

Anolis sallei.

„ tropidonofus.

,, nehulosus.

„ gadovii.

„ Uogaster.
Gerrlionotus gramineus.

„ antauges.

„ deppei.

„ imhricatus.

„ HocepJialus.

ISuineces fuscirostris.

„ lynxe.

Mahuia agilis.

Li/gosoma laterale.

Aneli/tropsis papillosiis.

Cliirotes caned iculatus.

Glaiiconia alhifrons.

„ dulcis.

Soa imperator.
Tropidonotus melanogaster.

„ scaliger.

„ ordinatus,

var. eques.

var. marciamis.

„ scalaris.

„ chrysoeef)lialns.

Contreras.

Chilpancingo, Tierra Colorada, Rio Balsas.

Orizaba, La Pevla ; Mexico, Presidio, Motzoroiigo,
La Raj'a, Tetela, Agua fria. Chilpancingo

;

Nevado de Colima, 7000-6000'.

San Mateo del Mar, Tecjuesixtlan, San Carlos

Yautepec. From Pacific Camp to S. Luis, Tierra

Colorada, Buena Vista, up to southern slope of

Los Cajones.

Tierra Colorada, Cocoyul, San Luis.

Citlaltepetl, iip to 13,o00'. Xochimilco, Contreras.

Iguala ; Omilteme, Nevado de Colima.
Mesquititlan between Mescala and Chilpancingo.
Motzorongo.
Motzorongo, Agua fria, Huile ; Tequesixtlan
Tierra Colorada, Ayutla.

Tetela, Agua fria ; Tequesixtlan, Totolapan.
Tetela, Agua fria ; Tequesixtlan ; Cuernavaca,

Iguala, Tehuantepec, Salina Cruz, San Mateo.
Rio Balsas, Tierra Colorado, Cocoj'ul, Pacific

Camp.
Salina Cruz, Tequesixtlan.

Presidio, Agua fria ; Cocoyul forest ; North and
South below Los Cajones.

Puente de Ixtla. Rio Balsas. Chilpancingo.

Cuernavaca.
Oaxaca.
Oaxaca.
San Juan Evangelista. Tehuantepec ; Salina

Cruz ; Tequesixtlan ; Totolapan ; San Carlos.

Rio Balsas. Tierra Colorada ; Cocoyul ; Pacific

Camp ; San Luis Allende. Ayutla.
Salina Cruz ; Totolapan ; Tierra Colorada

;

Ayutla; San Luis; Cocoyul.
Agua fria.

La Perla near Orizaba.

Motzorongo, La Raya.
Cuernavaca. Tierra Colorada ; Cocoyul, San Luis

Allende, El Coquillo ; Nevado de Colima up to
7000'.

Tierra Colorada.
Omilteme, 7600'.

Citlaltepetl, 8000-9000'.

12,000'.

8000-10,000'.

„ 8000-10,000'; La Perla ; near Mexico,
7800'; Nevado de Colima up to 11,000'.

Omilteme, 8000'.

Nevado de Colima.

„ Omilteme 8000'.

Salina Cruz, Tequesixtlan ; Tierra Colorada, Cum-
bre del Coquillo, Buena Vista, Cocoyul.

La Perla.

Motzorongo.
Rio Balsas.

La Raya; Chilpancingo.
Rio Balsas ; Chilpancingo.

Motzorongo.
Xochimilco.
Xochimilco.

North of Rio Balsas ; Coquillo.

Nevado de Colima.

Xochimilco. San Mateo del Mar.
Riucon, N.M.
Citlaltepetl, 8000-12,000',

Omilteme.

13*
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Contia nasus.

Zamenis mentovarius.

„ mexicanus.

„ pidcJierrimus.

„ lineatus.

Coluber corais.

Coronella micropholis, var. B.

Urotheca elapoides.

Drymobius margaritiferus.

„ boddaerti.

LeptopMs niexicana.

„ diplolropis.

Wiadinea decorata.

„ clavata.

„ vittata.

StreptopJiorus atrattis.

Geophis semidoliatus.

Geagras redimitus.

TrimorpJiodon tipsilon.

„ hiscutatus.

Jlimantodes oencJioa.

Leptodira personata.

„ albofasca.

„ guilleni.

Conophis vittata.

Homa locranium ininiatum

.

Manolepis putnami.
Fetalognathus nebidatus.

Dryophis acuminatus.
Elapsfulvius.
Lachesis lanceolatus.

„ atrox.

Crotalus terrificus.

„ triseriatus.

Contreras.

San Mateo, Tequesixtlan.

Kio Balsas, Cocoyul.
Salina Cruz.

Iguala.

LaRaya; Tequesixtlan; Ayutla.
Chilpancingo, San Luis Allende.

La Raya.
Motzorongo, Agua fria, San Juan Evangelista.

Motzorongo, La Raya.
Motzorongo, La Raya.
San Mateo del Mar.
Presidio.

Tetela.

La Raya, Salina Cruz, Tequesixtlan, Totolapan

:

Oniilteme, Chilpancingo.

Presidio, Motzorongo, La Raya.
Orizaba.

San Mateo del Mar.
Cuernavaca, Rio Balsas.

Tierra Colorada.

La Raya.
Rio Balsas, Ayutla.
Cocoyul, San Luis ; Nevado de Colina.

Rio Balsas.

Salina Cruz, Tequesixtlan.

Tezonapan, N. of Ajaitla.

Los Cajones.

La Raj'a.

Motzorongo.
La Raya, San Juan Evangelista.

Motzorongo, La Raya.
Motzorongo.
Tequesixtlan.

Citlaltepetl, 9000-12,500' ; Nevado de Colima.

Pbysical Features.

A list of the names of the localities where collections have
been made should be supplemented by a short description of
the chief physical features ; without these it is of no more use

than the bare mentioning of the name of the political country.

The "altitude" is supposed to be all-sufficient; but this is a

great mistake, since it conveys nothing without further informa-

tion. For instance, 2000 feet on the Atlantic slope means typical

tropical hot-country vegetation, while on the Pacific side (e. g.

Oaxaca and Guerrero) the same elevation imj)lies pine- and oak-

forests, with a character devoid of tropical fauna and flora.

Mexicans divide their country into the Tierra Caliente, Templada,

and Fria, with a hot, temperate, and cool climate respectively ; the

Tiei'ra Templada corresponding on an average with an elevation

of 3000 to 5000 feet. But the natives of the State of Vera Cruz
draw the imaginary line at a level very difl[erent from that vised

by the citizens of Puebla. Chilpancingo, 4100 feet, in Guerrero,

has a much cooler climate, with nothing tropical about its

vegetation, than Oaxaca, 5060 feet, or even Orizaba at 4027 feet,

which is in many respects subtropical.

Valley of Mexico, 7600 feet. Alluvial ; swamjDy meadows to

west and south. Lake Texcoco brackish. Lakes Chalco and
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Xochimilco freshwater, surrounded by meadows, wooded hills

with streams.

Sierra de Ajusco, volcanic, well-wooded mountains. Contreras,

8090' ; Dos Rios, 8800', pines. Orizaba, 4027' ; on the east side

of the slope of the plateau ; valley with streams, pastures, and
rich vegetation, on alluvial and harddimestone terrain. Thence
gTadual ascent to the volcano Citlaltepetl ; dense mixed forest,

oak, arbutus, and pines, about 9000'
;
giving way entirely to pines.

Tree-line about 13,500' ; then tussocks of grass. Snow -line about
14,500'.

Cordoba, 2700'. Dense tropical vegetation. Thence south-

wards, through limestone terrain, along the foot of the slopes,

which are covered up to the edge with luxurious forests ; east-

wards bordered by savannahs. Permanent rivers with high
banks ; lagoons in the forests and savannahs.

Motzorongo, Pi'esidio, and La Raya, about 1500', in foi-est land.

Tetela, about 900', near the edge of the savannah.
Agua fria, 100-200'; lagoons, swamps, and low forest; flat

country, subject to inundations. The Rio Papaloapan, with its

many tributaries, carries an enormous volume of thick, yellow
water ; much of the lower basin is for months lurder water, only

island-like parts standing out, used as refuges, although by no
means sanctuaries, by the game and other creatures.

Then follows low, undulating, rolling, cattle-grazing land, with
sandy subsoil.

San Juan Evangelista, 100'. Tropical river-bed through
savannahs, bordered by dense lowland forest.

Isthmus of Tehuantepec. Eastern slope, dense humid ever-

green forest; on the ridge, less than 1000', open country with
temporary stagnant lagoons ; on the western slope prevails the dry
Pacific type without continuous forests, but with more scattered

patches of mostly deciduous trees.

Tehuantepec, 120'. Sandy, varied terrain.

San Mateo del Mar. Sandy, lagoons connected with the sea.

Flat, scanty vegetation except in occasional swamps or near the
lagoons, some of which are fringed with dense low brushwood
and small trees.

Salina Cruz. Porj)hyritic terrain ; hilly, steep coast-range, varied
by promontories and fresh- and salt-water lagoons.

From Salina Cruz and Tehuantepec northwestwards to Oaxaca.

The coast-range, averaging 2000-3000 feet, is covered with
pines down to 2000 feet. Tequesixtlan, 560', in a river-valley, shut
off by the coast-range ; varied, rather low vegetation, volcanic
alluvial. Thence through mountainous country, across parallel

ridges. Hills at first with tropical vegetation ; oak-forests from
3000' vipwards, then pines prevailing, but nowhere continuous
forests. General character of the country dry, most of the smaller
rivers run dry except in the rainy reason. An intricate system of
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hills, deep gorges with sandy river-beds and patches of xerophile

vegetation, especially cactus.

San Bartolo, 2800' ; San Carlos, 2460', in more open country.

Totolapan, 2800', in broad, sandy river-valley. 'Thence steep

ascent on to the plateau, the edge of which is 5300'. Looking
back, southwards, over the many ridges of mountains and hills,

the Tierra Caliente appears to be densely covered with wood,

while towards the north stretches the flat, almost treeless

Southern Plateau, here and there with outcropping low lidges

which are barren when of volcanic, wooded when of Palaeozoic

formation.

San Dionisioand Tlacolula, 5160'
; Oaxaca, 5060'. The Paleeo-

zoic terrain stretches from Oaxaca westwards. There is the

forest-clad Oerro de San Felipe, 9000 feet high, Avitli semialpine

meadows on its slopes.

From Cuernavaca southv/ards to the coast.

Ouernavaca, 5000'. Fei-tile valleys of volcanic and limestone

terrain, with little streams. Shut off from the Valley of Mexico

by the high, volcanic, densely wooded Sierra de Ajusco, &c.,

averaging 10,000 feet.

Puente de Ixtla to Tetecala. Pleasant, fertile, varied open country;

limestone teri'ain, in which are the huge Oaves of Oacahuimilpa.

Iguala, 2400', in a wide plain, svuTounded by limestone hills,

with scanty vegetation.

Rio Balsas Station, 1500'
; in the valley of the Balsas or

Mescala River. Very mountainous ; tropical vegetation. High
and low forest, interspersed with much brushwood. The
river, during the rainy season, brings down floods of yellow or

brown water with rather little sand, but much comminuted
vegetable matter. The bed is rocky, limestone, the banks
mostly steep, but there are many sandy shelves above the high-

water mark. Mescala, 1700'.

The Balsas basin is bordered on the southern side by a long and
high range of mountains, parallel with the Pacific coast, attaining

heights of 10,000 feet, densely wooded, inteivsected by very deep,

steep, and long gorges, and the river-beds are the only available

roads ; here and there these river-beds bi'oaden out into meadows.
Mesquititlan, 2800'. Narrow, luxuriant gorges.

Zumpango, 3400'. Open, sandy, meadows.
Ohilpancingo, 4100'. In a windswept, shallow depression of

Cretaceous terrain, surrounded by spaisely wooded hills, and
meadows on the top of the ridge.

To the west, in the mountains the hamlet of Omilteme, 7100',

luxurious foi'ests ; at fii-st oak, dwai-f palms and pines ; then
oak, pine, and arbutus ; then oak and pine ; and lastly pines vip to

the highest summits, forming dense high forests, with the

most luxurious underwood in the gorges, especially within the

cloudbelt.

Mazatlnn, 4200'. Meadows and fields.
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Cumbre de los Oajones ; the pass at 3500' over a ridge which,

on the south flank of the main range, marks the beginning of

volcanic terrain. Oak and pines and cokxmnar cactns.

Buena Yista, 2300'. Wide meadows, with pools in the rainy-

season ; low hills with oak and pines.

Typical Tierra Caliente, with an essentially tropical aspect of

flora and fauna, begins on the southern slopes of the main ridge,

coinciding with what is ofticially and locally known as La Costa.

Its upper limit may be put at not higher than 1000 feet. In the

depressions between the successive parallel ranges of hills the type

is absolutely tropical and southern, but the country loses this

character at once on the ridges which rise higher than 1500 feet.

Tierra Oolorada, 990' ; river valley, volcanic. Andesite overlaid

with red rubble.

Valley of the Omitlan River, 500'. Limestone, densest vege-

tation on the slope which culminates in a ridge of 1600',

called El Cumbre de Coquillo.

Coquillo to Ghacalapan, about 700' ; tropical life.—From here,

across several smoothed down lidges and to the coast, the

subsoil consists of gneiss and granite in rapid decompo-
sition, fairly well wooded in clumps or large patches, often

interi'upted by meadows and natural stretches of pasture.

Numei'ous small rivers, carrying much sand, but nearly always

with clear water, but most of them are liable to run dry in the

winter. Near the granite-bound coast ai'e numerous lagoons,

mostly of fresh water, and there is a broad belt of almost impene-

trable high forest, which in many places touches the sea. The
mangrove-swamps of course are permanent, but during the i-ainy

season many parts of these forests are inundated.

Limon, 1800'. Open, dry grass country.

Teconapan, 1500'. Broad meadows.
Ayutla, 1200'. Permaaient river ; rich vegetation.

Cocoyul, 160'. Near the coast forest.

Pacific Camp. Near the shore, 99° W., 16° 36' N. Close to the

forest ; large lagoons and swamjDS
;

gi'anitic rocks and mangroves.

San Luis AUende, 930'. Broad river- valley, with well-

wooded hills which are covered with vaiious kinds of oak, and
from 1900' upwards chiefly with pines.

Nearly the whole Coastal Disti-ict is, during and aftei- the rainy

season, covered with a dense mass of tall herbs, which between
the trees especially take the place of underwood.

Gjecilije.

Dei'mojjhis mexicanus.—This is the only Cascilian which extends

into the Mexican Tiei-ra Caliente. Previously known to range

from " Tehuantepec " to Panama, I found it in the low woods
near San Juan Evangelista. The American ancesti'al home of

this circum-tropical family is South America, and none are known
to occur on the Antilles or on the Galapagos. It is therefore
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interesting that these burrowing, slowly moving worm-like

creatures have managed to travel over at least 1500 miles of

ground, covered with humus, since the close of the Miocene epoch,

i. e. since the separation of the Antilles (cf. p. 237). A not

unreasonable computation of one million years carries us back into

the Miocene epoch. The rate of sjoreading could in this case

have been extremely slow, only about one mile in 700 years, and
this works out at three yards a year. Of course this is mere
speculation, but it may be as well to give even such an imaginary

instance of slow spreading. The fact remains that Dermophis
has done it, and whether we double or treble the rate of progress,

or increase the time two- or three-fold, the result remains within

very reasonable possibility.

Urodela.

The Amhlystomatmm are a pre-eminently Eastern Paltearctic

group ; only two out of eight genera occur in North America

:

Dicamptodon eusahos in California, and Anihlystoma, with some 16

species, on the North-American Continent, and one, A. jjersimile

in Siam. In Mexico only two species occur.

Amhlystoma tigrinuvi, the larval form of which, when per-

manent, is the famous Axolotl. This species has an enormous
range, from the State of New York to Dakota and Colorado, whence,
apparently noAv with wide gaps between, it extends through
Mexico, as far south as the valley of Mexico City. But its dis-

tribution in Mexico is, at least now, restricted to the western
Sierra Madre and the southern part of the Mexican plateau.

Well-ascertained localities of this species are the following :

—

West of Chihuahua Town ; West of the town of Durango

;

Cumbre de los Arrastrados in Jalisco ; someAvhere N.W. of Guada-
lajara ; district of Autlan in Jalisco ; Lake Patzcuaro in Michoacan,
Yalley of Mexico, notably Lakes Xochimilco and Zumpango
(but not Lake Texcoco, to which alone Weismann's dismal dream
to account for the permanent Axolotl stage could apply !).

Possibly there are Amhlystoma, either metamorphosing or as

Axolotls, in or near some of the other lakes of Michoacan and
Jalisco, but they have as yet not been recorded from Lake Chapala

;

and 1 found none in the Lakes of Zapotlan ; nor were such

creatures, or even the name Axolotl, known to the natives.

A . altamircmi.—This species, which metamorphoses regularly into

a gill-less Newt, is known only from the streams of the mountains
which border the western and south-western side of the Yalley of

Mexico. It was discovered in the Montes de las Cruzes, about 15

miles to the west of Mexico City, at an altitude of 8800 feet. In
1902 I found it also above Contreras, in the Sierra de Ajiisco,

some 12 miles south-southwest of the city, at an altitude from
8500 feet vipwards to 8800 feet. Further up the rivulets are

apparently too small. I stated in ' Nature,' Feb. 5, 1903, that

searching in the streams onh- a little above the City of Mexico,
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which lies at an altitude of about 7600 feet, was fruitless. In the

month of September 1904, however, when we revisited this

district, I was able to ascertain that these Newts live regularly in

the stream below Contreras (altitude 8090 feet) down to about

7900 feet, where the stream leaves the hills, and runs, still

swiftly, in its stony bed through the Pedregal, or recent field of

lava, then through rich evergreen meadows into Lake Xochimilco.

Moreover, I can now add with certainty that A. cdtamirani is

absolutely aquatic throughout its life. The natives (millers, field-

labourers, and boys) knew the creatures well. They called them
" axolotes sordos " (deaf, having no ears), and described them as

axolotes sin aletas (without winglets, meaning gills) ; when I

searched for them on land, on the bordering meadows, under

stones, or amongst the trees, the people laughed at my ignorance

of expecting to find "fishes" on dry land. There are no fishes in

that stream. But this, their " fish," they pronounced as no good,

because these axolotes de cerro (Mountain Axolotl) are not eaten

like the " axolotes del lago."

During our last visit the mountain-streams were transformed

into turbid roaring torrents, and it was only at a few spots that

the Newts were visible, generally in some stiller water, in the

shelter of some great boulder. There they stood, or rather were

lying, on little patches of sandy bottom, the larvse working their

gills vigorously, the adult motionless except for the undulating

tail, and never rising to the surface to breathe. They were all

extremely shy, quickly hiding beneath or between the stones.

In the Montes de las Cruzes, close to the railway-station Dos
Bios, the streams form here and there little swamps or ditches,

with much watercress in the slowly-flowing water ; there we
found plenty of larvee ; the adult only in the running water.

Not one of these mountain-streams runs dry.

The lungs are well developed.

The only specimen, a larya 100 mm. long, which I succeeded in

bringing home alive in 1902, metamorphosed within 8 weeks,

losing the fins and gills, and closing the gill-openings completely,

but it died before losing the yellow and black piebald coloration.

The distribution of Amhlystoona in Mexico coincides absolutely

with the large central and western portion of the country, which

has been covered with volcanic masses, i"epeatedly or successively,

since the Eocene epoch ; and the last outburst, which produced the

Pedregal near Mexico, is known to have occurred after this part of

the country was already inhabited by man. It was impossible for

Amphibia to live on such a terrain until it was weathered enough

to sustain a pei'manent and moisture-loving vegetation. In fact

every locality where A. tigrinum is known to occur is on the

Quaternary, mostly sandy, patches formed by the disintegrating

debris of the volcanic masses ; or it is found in the lakes, all of

which are partially filled-up moxnitain valleys.

"We have to conclude that the Amblystomas are recent

immigrants from the North. Where they have met such lakes,
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these have become, or are becoming, too attractive for them, with

the result that A . tigrimtm has sunk, or is sinking, into a more or

less perennibranchiate state, the Axolotl. Typical Axolotl are those

of Lake Xochimiico, the condition of Avhich I have described in

'Nature,' Feb. 5, 1903, and Lake Patzcuaro, which, with its

rushes, weeds, and other abundance of vegetation, is very similar

to the Mexican lake. Sexually ripe Axolotl are also known from
Jalisco mountain tarns or lakes, and lastly from St. Mary's Lake,

Estes Park, Colorado. It is therefore the combination of certain

favourable circumstances (permanence of water, abundance of food,

shelter, equable temperature) which produces the " Axolotl."

Whoever has seen the veiy diftei-ent conditions prevailing in Lake
Zumpango, to the north of Mexico City, will easily credit Yelasco's

statement that A. tiyrinum metamorphoses into the normal gill-

less Newt, as it does in the United States, and probably in various

other parts of Mexico.

All the more interesting is the fact that the other species, A

.

aUamirani, the only one which lives in the streams of recent

volcanic mountains, has been modified into a gill-less but

permanently aquatic foiiii.

DesmognathiNjE.—The three species of Desmognathus inhabit

the Eastern United States.

Typhlotriton sj^elceus is restiicted to subterranean caves in

Missouri. TJiorius 2^6nnatul'its, the only lemaining member of

this small group, and its sole representative in Mexico, points

thei-efore unmistakably to the Eastern half of North America as

the original home of the group, not of Tkorius itself.

This tiny Newt, less than two inches in length and thinner

than a match, with weak limbs and reduced digits, shows a peculiar

dimorphism of the size of the nostrils. They are very large and
open in the males, much smaller in the females. The lungs are

quite aborted as in Desmognathus and Bpelerpes.

Thorius has a very limited distribution. It was discovered

on the south-westei'n slope of the Pic of Orizaba. I found

TJiorius in abundance on the south slope, 9000-10,000 feet, in

high, mixed forest, either on the ground beneath flat pieces of

fallen bark, or on decaying logs of pine between the bark and
the wood amongst the " worm-meal" of boiing beetles and maggots.

Again I met them under exactly the same conditions on the

Cerro de San Felipe, 8250 feet, near Oaxaca. These are the only

two localities so far as we know at present. It is doubtful

whether their distribution is now continuous ; the watershed
between the Atlantic and Pacific, to the west of a line drawn from
Orizaba to Oaxaca, averages about 8000 feet in height, and it is well-

wooded, but there are several deep transverse depressions in it.

PLETHODONTiNiE.—This group, consisting of 5 genera with

about 40 species, is entirely American, with the sole exception of

Spelerpes fuscus in Europe.
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Spelerpes.—This large genus, composed of about 20 species,

ranges from Massachusetts into North-western South America.
At least 10 sj)ecies live in Mexico, 9 of them south of a line drawn
from Guadalajai'a to Tuxpan on the Atlantic ; some of them
extend into Guatemala and Costa Rica. S, yucatcmicus in Yucatan.

A few occui' as far south as Peru ; one, aS'. infuscatits, inhabits

Hayti, and S.fuscus lives in Saixlinia and Northern Italy.

The distribution of the Mexican species is important. The
Aztec name is " Tlaconete " = little land creature.

*S'. cephcdicus^ described by Cope from " North-eastern Mexico."

No Spelerpes seem to occur in Texas ; the nearest American species,

^S'. muUiplicatas^ lives in Arkansas ; 8. orizahensis and S. lineoh(,s,

the latter with tiny, I'oduced limbs, are known only from the

mountain of Orizaba, S. orizahensis ranging between 8000 to 12,000

feet.

S. leprosus, of which gibbicauchos Blatchley is a not unfrequent
individual variation, is common in the mixed and pine forests of

the mountain of Orizaba, up to 12,000 feet. It has also been
recorded from the north slope of Popocatepetl, 9000 feet, and from
the mountains of Jalapa.

jS. morio from " Jalapa," and from Tlalpam, which lies between
Mexico City and Lake Xochimilco, in flat, sandy, moist terrain,

with meadows and willows. It appears again far in the south, in

Guatemala and Costa Rica.

S. chiro'pterus. Mountain of Orizaba, from the town, 4000 feet

up to near 10,000 feet; " Jalapa," and Cuernavaca which has an
elevation of 5000 feet. " Yera Cruz " must be left as a doubtful

locality.

;S'. rufescens is recorded from " Orizaba," Cordoba, Yera Cruz,

Tehuantepec, Chiapas, and Tabasco ; all in the Tiei'ra Caliente,

except the first locality.

*S'. variegat'us ranges from the Yalley of Mexico, Orizaba (from

9000 feet downwards), Jalapa, Cordoba, right through the forest of

the Tiei-ra Caliente and through the whole of Centi-al America tc

Costa Rica. I found it on Orizaba mountain, as well as at San Juan
Evangelista, which lies scarcely higher than 100 feet above the

sea, in the same grovind with Dermopiliis.

S. imiformis, with reduced limbs like >S'. lineolus, described from
Costa Rica, elevation of 5000 feet, is said also to have come from
" Yera Cruz."

Lastly, S. belli : mountains of Jalapa, Orizaba, Mexico,
Zacualtipan, Guanajuato, Guadalajara, Sierra de Nayarit ; and
at Omilteme, west of Chilpancingo. This species alone has found
its way across the plateau, following the belt of alluvial deposits

described elsewhere (p. 237). With the exception of this transverse

belt, the distribution of Mexican Newts coincides closely with the

broad band of Ci-etaceous limestone which extends from Nuevo
Leon to the Isthmus, with intricate but almost continuous

patches verging fi'om Cordoba and Orizaba south-westwards to

Chilpancingo. This limestone terrain was the only one available
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for Newts during most of the Tertiary period : on the west the

plateau suffering from the volcanic revolutions ; on the east

the sea still covering the present Atlantic Tierra Caliente. The
Cretaceous parts formed so many oases where alone NeAvts could

exist or survive. Later, when the volcanic ranges, even the

volcanoes themselves, became covered with forests, the Newts
spread onto them, just as they have spread into the moist hot-

lands of the State of Yera Cruz. It may appear strange that the

limestone should have been the means of their preservation, con-

sidering that lime-water is, as a, rule, not favourable to their

development ; but here comes in the significant fact that most, if

not all, the Mexican Spelerpes are viviparous, unless they deposit

their eggs, like Batrachoseps, in hollow trees. Some of them, for

instance S. orizabensis, lead a partially arboreal life. We found
many on the pine-ti-ees of Citlaltepetl, favourite hunting and
hiding places being the epiphytic plants, especially the large

Tillandsias, Orchids, and Philodendron in the hot country forests.

The humus and moisture collecting in these growths, often many
feet above the ground, swarm Avith insect life and with little

Scolopendras, Avhich seem to be the staple food of these Speleiyes.

The apparent absence of Newts on the Northern plateau is most
likely due to the dearth of permanent moisture, long-continued

periods of drought, and dust. A more difficult question is the

apparent absence of NeAvts on the teri'ain of gneiss and granite

which covers so large a portion of Southern Guerrero and Oaxaca,

and on the well-wooded moiuitains of the Sierra Madre. For
months have we searched Guerrero during the rainy season (there

are thousands of places Avhich, if they were on the Eastern slope,

would yield an abundance of NeAvts), but it was in vain. A few
specimens of S. belli, from the mountain forest of Omilteme, are

the only exception.

Batraclioseps.—B. scuiatus ranges fi^om Illinois to Rhode Island

and to the Gulf of Mexico ; the other species live in the Pacific

States, from California to Oregon. Quite unexpected was there-

fore the occurrence of the Californian B. attenuatus on the NeA^ado

de Colima. I found a single, yoving specimen on the northern
slope, at about 7000 feet elevation, in the stump of a decayed pine-

tree. There are some patches of granite and of limestone in that

district, but then comes an unbroken stretch of originally

volcanic formation, for about 200 miles, until the gneiss is

reached to the north-east of Mazatlan. We cannot well imagine
that this species is an ancient surAdval ; it must be a comparatively
recent immigrant from the north-west, from California. Probably
it occurs all through the slopes of the western Sierra Madre, which
is mostly clad with pine-forests.

Resume of the Distribution of Mexican Urodela.

All the American Ui'odela are of Nearctic origin, Avith their

earliest centre in Old Sonoraland, At least the Amblysto-
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matinse point to the long-continued land-connection with Eastern

Asia, A later centre of dispersal lies in the Eastern lialf

of North America, the old Appalachia, the Alleghany moun-
tains, &c., whence Urodeles have spread, as Plethodontinse and
Desmognathina3, over most of the Eastern and Southern States,

also into and through Mexico's eastern half. This spreading

dates back to Miocene times, witness the existence of Spelerpes in

Hayti, while others have reached even South America, and, lastly,

the occurrence of a Pletliodon somewhere in the La Plata basin.

Much later immigrants, directly from the old north-western home,
are Amhlystoma and Bairachoseps : A. tigrinum and B, aitemiaitts

being identical species in the States and in Mexico, only A. alta-

mirani being a new modification ; while ^peleri^es has developed

many species, different in the north, centre, south, and in Hayti.

Anura.

Pelobatid^,-—Sccq^hiopus, the Spadefoot, closely allied to the

European Pelohates, is the only American genus of this family,

with about 7 or 8 species, two of which are restricted to the United
States. The zone of sandy terrain of Texas, Xew Mexico, and
California is richest in Spadefeet, whence they have extended over

the Mexican plateau down to the Pacific and Atlantic coasts,

S. clugesi s. hammondi has the widest distribution : fi-om Missouri

and California through New Mexico and Texas, the mountains
west of Chihuahua, in Guanajuato, and again on the southern slope

of Oaxaca, where I found it at Totolapan, its most southei-n locality.

The retiring habits of the Spadefoot no doubt account for the

few scattered records. The well-wooded mountain ranges which
form the south-eastern, southern, and western borders of the

Mexican plateau are a natural obstacle to a further southward
spreading of this genus.

BuroNiD^.—Central America and Mexico are one of the centres

of Bufonidpe. Concerning Mexicans, they can be grouped as

follows :

—

1. Indigenous: Rhinoj^hryne dorsalis, the only species of the

genus, a toad specialised as an eater of Termites ; it is restiicted to

the moist Atlantic Tieriu Caliente, from Tuxpan, noith of Yera
Cruz, through the Isthmus to Campeche and Guatemala, The
light-coloured spots on the bluish-slaty black skin are either yellow

or orange to red, varying in individuals from the same locality.

They are very sluggish, rather nocturnal, and retire beneath a

rotten stump or into a small self-dug hole in the moist humus,
Aztec name " Poche."

2. Southerners : Ungi/stomojys, the few species of which range

from Venezuela and Ecuador northwards, but only E. 2'>ustulosus

reaches the Isthmus of Tehuantepec,

Several of the 13 species of Bufo found in Mexico are southern

forms : in their spread northwards they either stop short at the
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Isthmus, B. coccifer and B. sternosignatus ; or they extend into

the Atlantic hot-lands, canaliferus ; or along the Western Sierra

Madre into Jalisco, intermedius, with viarmoreus peculiar to

South-western Mexico ; or they go as typical hot-country Toads

into both the eastern and western Tierra Caliente, inarimts,

vallicejjs on the Atlantic side from Nicaragua to Texas, not on the

plateau, but recorded from Jalisco and Presidio near Mazatlan

;

lastly, B. simns from Panama on to and over most of the Mexican
plateau.

3. Northerners, chiefly at home in the South-western United

States and in the northern half of Mexico, eventuallly extending

south over the Central plateau : B. ^mnciaPas, debilis, coonpactilis.

Of the Bufonidee which are found in the Greater Antilles all

are now separate, insular species, except B. marinus, which has

probably been introduced.

HYLiDiE.—The creative centre of this family is decidedly South
America. Every one of the 14 genera of Hylidee is found in

America, and it is only by the lai-ge genus Hyla (inch the slightly

modified Ilylella) that this family has attained its world-wide

range with the remarkable exception of the whole Palseo-tropical

region. From North-western South America they have spread

through Centi'al America into the Antilles (about 7 or 8 species,

mostly peculiar), and through Mexico into North America.
Concerning Mexico they fall into the following groups :

—

1

.

Genera peculiar to Mexico : Fternohyla, P. fodiens of

Presidio near Mazatlan ; Triprion^ T, petasatus of Yucatan ; but

Diaglena jo7'dani of Ecuador and Corythommitis greeningi of

Brazil point to the south as the old centre of these peculiar

Mexicans.

2. Genera with preponderating numbers of species in Central

and South America, while comparatively few have reached, or have
been developed in, Mexico : Phyllomedusa with only P. dacnicolor

on the Pacific side, Agalychnis calUdryas and Nototrema oviferum

in the Atlantic Tierra Caliente.

P. dacnicolor is saturated green, often with the same white

temporary patches or sj)ots as happen so frequently in the

Australian Hyla cceridea. They were pairing at Rio Balsas in the

month of June. During the nightly thunderstorms the males

kept up an incessant noise like the snarling bark of little dogs.

The couples were sitting in low shrubs or amongst herbs, a foot

above the ground, overhanging little ditches which led into a dirty

stagnant pool. During the daytime the ditches were absolutely

dry. The eggs are very small, very numerous, and of a light
grass-green colour.

3. Hyla. About 15 species are recorded from Mexico, to which
no less than 11 seem to be peculiar, but at least 8 of these have
hitherto been found in single localities only. Our knowledge of

the distribution of Tree-frogs is still very defective. Most of them
inhabit the forest-regions of the Atlantic slope. They are dis-
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covered and caught by mere accident. For instance, I found one
single specimen of H. staufferi at Motzorongo, a species until then
known only from Guatemala. H, boucourti of the same country
has been recorded once from Tepic, none from the enormous
intervening stretch. II. miotympammi seems to range from the
Isthmus through the mountainous parts of Vera Cruz, going up
towards Puebla. H. venulosa is an eastern form, from South
America to Tampico, decidedly Atlantic, but once recorded from
near Mazatlan. H, baudini, the commonest Tree-frog, ranges from
Ecuador right through Central America, and then spreads east and
west through the hot countries of Mexico, absolutely avoiding the

plateau, but reaching Texas.

On July 4, 1902, when the rains were very irregular, we found
II. baudini spawning, south of Coixioba, On a piece of inundated
woodland meadoAv, about the size of a suburban lawn, were 45,000
frogs at a low comj)utation, two-thirds of them in amplexus, the
other males making a deafening din. ISText day the pool was dried

up completely, the grass glazed with the spawn, and there was not
a single frog to be heard or seen in the neighbourhood.
H. cojjei, known as " Sapo bianco" or white toad, is a hill form.

Known already from Texas, Chihuahua, Guanajuato, and Jalisco,

I found it plentiful on the whitish calcareous terrain south of

Chilpancingo, not in the ti'ees but sometimes on rather barren
and dry fields. Decidedly typical of the western and southern
plateau and its Pacific slope, and very abundant, is II. eximia.

Residt.—Mexico has many Hylidse in common with Central and
even South America ; but the majority are now peculiar to Mexico,
and only two, H. copei and H. bcmdini, extend northwards into

Texas.

CYSTiGNATHiDyE, like tlie Hylidoe, of decidedly South-American
origin. Of the 15 or 16 genera of this family only Lejotodactyhis *,

Paludicola, 6'7/rrhopus, Ilylodes *, and Borborocvetes occur also in

Mexico, altogether with some 23 species. Those marked * are also

Antillean. Not one reaches the United States ; in fact the most
northern record is made by II. calcitrans at Zacatecas. B. mexi-
canus is peculiar to the Central plateau and the high mountains of

Jalisco, Oolima, and Guerrero. Of the 9 or 10 species of Ilylodes

6 are restricted to Mexico, but their recorded localities are still

too few and scattered. The same applies to the six species of

Syrrhopus ; the others range far south to Nicaragua and Costa
Rica : H. pahnalus is Pacific, H. melanostict-us Atlantic Mexican

;

H. rhodojns on either side. The last is the commonest species and
seems to be an instance of a southerner which, although not goino'

on to the plateau itself, ascends the high mountains on its eastern,

southern, and western borders, e. g. Citlaltepetl up to 10,000 feet,

Oerro de Oaxaca, Nevado de Colima ; it also inhabits the hot low-
lands of Agua fria in the State of Vera Cruz. Mostly of dai-k

brown and reddish tints and living on or near the ground ; how-
ever, some specimens in the epiphytic Tillandsias, or on green
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shrubs at the edge of a forest, were quite green, but they soon

chano'ed to reddish yellow and ultimately assumed the normal

reddish colour.

Of the 5 species of Leptodactylu,s, 3 are too little known,

L. tnicrotis from " Guanajuato " would be the only instance of the

occurrence of a Lej^todactylus on the plateau instead of in the

lowlands. Only two species have a wide distribution : L. alhilabris

of South Guerrero, Oaxaca, and of Yera Cruz, also Antillean
;

L. caliginosus from Paraguay northwards, in Mexico in the

Pacific Tierra Caliente as far as Mazatlan.

Engystomatid^, with an obviously South-American centre of

dispersal ; not Antillean. The small genus Engystoma reaches

through Mexico into the South-eastern United States [E. usticm).

Ranid^.—This family is essentially Palseo-tropical. Scarcely

more than a dozen species, all belonging to Rana, occur in North

America, only 6 in Mexico, and fewer still further south, in

the north-western portion of South America. There, however,

the Ranida3 have found a new congenial home, which has stimulated

them into the development of 5 new genera, with about one dozen

species, all arboi"eal, besides Bendrobates. The Ranidee have not

found their way into the Antilles.

Of the six Mexican species, B. forreri is restricted to the district

between Durango and Mazatlan ; R. 2}^<'Stulosa to same district

and Western Jalisco ; R. omiltemana to Guerrero mountains

:

these three are peculiar to Mexico. R. halecina is the common
river-frog of the covmtry, both in the hot parts and on the plateau,

extending from the United States through the whole of Mexico

down to Costa Rica. R pahnij^es ranges from southern tropical

Mexico to South America. Lastly, R. montezicmce, the largest of

all, is a lake-dweller, e. g. lakes of Jalisco, near Mexico City,

Tehuantepec, extending south into Tabasco and Guatemala.

Resume of the Distrihution of Mexican Aiiura.

We can easily distinguish between northern and southern
immigrants.

1. Northern, decidedly of Nearctic origin. Scaphioptis, scarcely

reaching the Isthmus of Tehuantepec; and a few Rana, all water-

frogs. Both genera are comparatively recent immigrants, non-
Antillean, although Rana extends through and beyond Central
America.

2. Southern, of obvious South-American origin.

—

a. With
related, or identical, species in the Gi^eater Antilles. Gysti-

gnathidce, not reaching the United States. Hylidce and Biofonidw,

each, especially the Hylidte, with genera peculiar to Mexico,
indicating ancient residence.

—

h. ISTon-Antillean, a few Engysto-
matince, scattered throvigh Mexico.
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Crocodilia.

Crocodihts americanua is the commonest tropical American
Crocodile, from Florida to JSTorthern South America. In Mexico

it is strictly confined to the Tierra Caliente, with Mazatlan as its

north-western limit. It ascends the Rio Balsas at least np to

Mescala, but this is not much more than 1700 feet above sea-level.

Common in the lagoons on the coast of Guerrero and Oaxaca,

except where it has recently been well-nigh exterminated by
American skin-hunters. More exist in the river-systems of the

State of Vera Cruz, ascending occasionally up to Motzorongo,

i. e. 1500 feet. During the rainy season they often forsake the

then turbid rivers, and roam at night through the forests in

search of lagoons.

C. moreleti inhabits the Tierra Caliente from Tampico to

Honduras.
Caiman sclerops s. 2>unctulatus has its centre in South America.

In America it occurs only in the Atlantic hot-lands. I met with

very large specimens (length of skull 20 inches) at Agua fria in

the same lagoons and rivers as the Crocodile. "Whilst the latter,

anyhow not averse to brackish water, inhabits the Greater Antilles,

the Caiman has found its way only into Ti'inidad and, if report

is true, to Martinique. The Alligator of the southern United

States does not seem to cross the Rio Grande.

Chelonia.

It seems almost incredible that Chelydra has never been re-

corded from Mexico, considering the wide range of Ch. seiyentina

in the United States and the existence of the other species,

Ch. rossignoni, from Guatemala to Ecuador. The Papaloapan

and S. Juan Rivers of the State of Vera Cruz are certainly large

enough, with pools and backwaters, but I could not ascertain the

presence of a large, snappy species.

Dermatemydid^.—The few species of this family are peculiar to

Central America. Dermatemys maivi extends from Honduras
into Yucatan and Vera Cruz ; it occurs, for instance, in the pools

of the forests and savannahs near Tetela, where it is known as

the "Tortuga blanca." Staurotypus seems to have a similar

range : S. triporcatus going up to Yera Cruz ; aS'. 'bip)orcatus only

up to the Isthmus.

CinosterniDjE, with the sole genus Cinostermmi. About 10

species in Korth and Central America, one extending to Guiana.

Well represented in Mexico by 6 species. Of these, C. pennsyl-

vanicum, previously recorded from the Yalley of Mexico, was
found by myself in South Guerrero, at San Luis Allende.

C. hirtip)es ranges from Arizona and New Mexico along the

Pacific side into Jalisco, and includes the Tres Marias Islands.

Proc. Zool. See— 1905, Yol. II. No. XIY. 14
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C sonoriense in Sonova. C. integrum (a variety of C. scojyioides)

is likewise Pacific, from Jalisco, e. g. Lake Chapala, to which I

can now add Zapotlan and the small rivers on the plateau south

of Oaxaca and the swamps of San Mateo near Tehuantepec.

C. levxostomuin extends from New Orleans along the Atlantic side

of Mexico through and beyond Central America. C. effeldti is

known from the State of Vei'a Cruz, San Mateo del Mar, and
Guatemala.

Testudinid^.— Cistudo with two species in North America and
one in Yucatan, strictly terrestrial. C. mexicana of Texas and
New Mexico, e. g. San Marcial. How far it extends into Mexico
is not known ; Tampico is quite possible, but I very much doubt
*' Mexico City " and neighbourhood.

Nicoria rittila I haA^e met in swampy bush-land of the State of

Vera Cruz and near Tehuantepec, and this seems to be its range

;

allied species occur in Central America.

fJlm^ysemys extends from Canada to Argentina, but with a

preponderance of northern forms. In Mexico restricted to the

hot countries, and even there common only about the Isthmus,

whence G. grayi=^imnhra and C incisa go further south. C. ornata,

from Panama to Tehuantepec, has been found by Forrer also

near Mazatlan, with C. 'pulcherrmia. I do not know of a single

locality for Cliryseinys on the plateau, or to the east of it, except

for C. 7nobiliensis, which goes from Texas into the lowland of

Nuevo Leon.

This scarcity of Water-Tortoises in Mexico is rather puzzling.

On the plateau Cinosternum alone is foimd, and these thick-shelled

box-like creatures are, moreover, the only kind which can with-

stand the buffeting to which they are subjected in the torrents

into which the rivers of the slopes of the plateau are converted in

the rainy season. The Tortoises hide then under the boulders in

the stream. C'hrysemys shuns such waters, and neither it nor
Cinosternuini occurs in those rivers which carry much sand.

Chelone viridis was laying duiing July and August on the

coast of Guerrero and Oaxaca,

Resume of the Distribution of Mexican Chelonia.

The Cinosternidse, taken with the closely-allied Dermatemydidte
and Chelydridfe, are autochthonous Americans ; the first a

Sonoran, the second obviously a southern group so far as the present

distribution is concerned. Both Chelydrids and Dermatemyds
are known from the Cretaceous of North America. The three

together may well be regarded as originally northern and ancient.

The same applies to the Testudinidee, the only family which has,

recently, sent a United States Chrysemys into the Antilles and a
South American into the Windward Islands. The Testudinidee,

plentiful in North America, scarce in Central, and with still

fewer species in South America, have clearly come from the
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Northern continent. The earliest, probably all of the genus
Testudo, have been found in the mid-Eocene of Wyoming and
Xew Mexico ; since Oligocene in Europe, still later in India.

With this remote occurrence in ancient Sonoraland I couple the
most important fact of the Galapagos Tortoises. They are a
strong indication of the former, let us say Oligocene, extension

of land considerably to the west and south of the present Central
America, We shall find this idea supported by Iguanidae. Now
North America possesses but the single T. folypheiinus in the
South-eastern States, and South America has only T. tahulata.

Something has gone wrong with this genus, which has flourished

in the Miocene of Dakota, Nebraska, and Oregon, as has been the

case with so many mammals which started and flourished in the
States and are now restricted to the Old World.

Lacertilia.

Geckonid^.—The distribution of American Geckos is almost

entirely tropical. The gi'eatest number and diversity of species

occur in the Antilles, in Northern South America and the

adjoining Central America, whence few have spread into the

warmer parts of Mexico, avoiding the plateau. North America
has received only Splicerodactylus notatus from the Antilles

through the Bahamas into Florida, and Phyllodactylus Puberculosus

into California ; this species is the commonest Gecko in Mexico,
ranging strictly along the Pacific slope to the Isthmus of Tehu-
antepec and thence to Nicaragua. S-phce'rodactylus sends only

three species into Mexico : S. glwucus to Salina Cruz and into the

State of Vera Cruz ; the Central American S. torqitatus and
the Antillean *S'. anthracinios are recorded from the same State,

and »S'. torqicatus has been described fi'om Mazatlan. Gymuo-
dactylus sumichrasti reaches the Isthmus, and Thecadactylus

rapicauda, of Yucatan, Antilles, and southwards, is said by Cope
to have been recorded fi-om Guadalajara, a very doubtful locality.

Phyllodactylus tuberculosus is common in the villages of Southern
Oaxaca and Guerrero, whei-e it is known as " Pata de bueye,"

i. e. ox-foot, because of its peculiar digits. The general name for

Geckos is " Salamanqueza" or " Salamanquezca," which name, how-
ever, also applies to the slippery Ilabuia and Eiimeces. I found
the same Gecko on the trees of dense forests near the coast of

Guei"rero. Sjihcerodactylus glauaus is typically xerophile. As in

Spain and Portugal, all G eckos are considered extremely poisonous.

EuBLEPHARiD.E.—This small and very scattered family (in

West Africa, Somaliland, India, Transcaspia, and Persia) is

represented by three species in Mexico, a few others occurring in

Panama and Ecuador. Eublepharis variegatics is the northern
offshoot, from El Paso to the Gila River and California, probably
also in Sinaloa. E.fasciatus is known from Ventanas, north-west
of Mazatlan. These are apparently typically xerophile, like the

14*
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two Asiatics of the same genus. But Coleonyx elegcms is distinctly

a forest form. I found it a few miles from the coast of Guei-i-ero

in a moist patch of thick lowland forest on the ground under

stones and rotten stumps. A typical Central American, ranging

through the Pacific and Atlantic Tierra Caliente of Mexico, from

which country it had hitherto been recorded only by Sumichrast

from near Orizaba ; extending south to Costa Rica.

Iguanid^ t.—It is not profitable to speculate upon the original

home of this family. The overwhelming majority of genera and
species is American, from Mexico to Brazil, It is well known that

the Galapagos possess the semimaiine Amhlyrhynchus and Cono-

lo2)hiis, that a few species occur in Madagascar, and Brachylophus

fasciatus in the Viti and Tonga Islands ; further, that an Iguanid

allied to the genus Iguana existed in the Eocene or Oligocene of

Europe, and that therefore attempts have been made to explain

the present scattered distribution of the family by a formerly

subuniversal range ; in other words, they are a very ancient

group.

Concerning America, it is significant that only a few species of

Sceloporus and Plirynosoma extend into the United States,

although far northwards. Of the large genus AnoUs, only

A. carolinensis enters Texas to Carolina, but it is also found in

Cuba.
Mexico itself, Centi-al America, and the Antilles are rich in

genera and species. These Iguanid^e can be divided into two
groups :

—

A Sonoran set, comprising genera which are essentially xero-

phile and humivagous, with depressed bodies and short tails.

None of these reaches far into Central America, and none has

entei-ed the Antilles. Crotajihytiis, Holhrookia, Uta, Phrynosoma,

Sceloporus, which, in the order mentioned, extend from California

and Arizona southwards, with decidedly Pacific or Western pre-

dilection ; only a few Scelop)on(,s, those which have spread into

the Atlantic Tierra Caliente, continife further into Central

America. Nearly all these southern Scelojionts are fitted for

arboreal life, less depressed in body, and suited to a moist climate,

be this hot or cool. They lead thereby to the second set, which

are essentially arboreal, mostly inhabitants of forests or of rocky

bush-land ; all southerners, with their centre in Central and
South America, extending into the Mexican Tierra Caliente, with

prevalence on the Atlantic side, and two * have allied genera or

species in the Antilles : Anolis*, Iguana* , Basiliscus, Lmmanctus,

Corythoplianes, and Ctenosaura.

Of course there are transitional forms, for instance the genus

f Iguana, or Guana, is a native word applied to the Iguana ; but where this does

not occur, the name is given to Ctenosaura, for instance at Cuernavaca. The
Zapotec name of Ctenosaura is Tilcampo ; Basiliscus and Corythophanes are called

Teterete. At Rio Balsas, scaly lizards, e.g. Sceloporus, are distinguished as

Chintete.
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Cienosaura, and we will not discuss the question which of the two
groups is the more primitive ; apparently the latter, but this can
be contested.

Grotaphytus, a typical old Northern Sonoran genus with several

species in Western United States. C. loislizeni ranging from
Oregon and Nevada into Sonora and Chihuahua ; C. collaris also

into Nuevo Leon.

Holbrookia, from Texas and California into the dry parts of

Northern Mexico. H. maculata into North Sonora, H. texana to

Monterey and Lerdo near Torreon. I found it I'unning about
swiftly on the almost barren shaly ground near El Paso. H.pro-
pinqtm from Texas to Presidio near Mazatlan.

Uta, with most species in South-western United States and in

Lower California. U. elegans from Utah to Texas and Sonora

;

U. stansburiana from Utah to Torreon. U. lateralis from Presidio

and Tres Marias Islands and U. bicarinata are Mexican, from
Pi"esidio to Tehuantepec, and everywhere between these places.

Otherwise strictly confined to the western side of the plateau and
the coast, it has entered the plateau at Cuernavaca and Puebla.

I have almost invariably found it on the stems and bi'anches of

low trees, upon which they flatten themselves like arboreal

Sceloporus ; rather remarkable, since the other species are so

decidedly dwellers on the sandy or stony ground. Very important
is the occurrence of a species, U. auricidata, on the Revilla

Gigedo Islands, 280 miles south of Cape Lucas, Lower Cali-

fornia, and nearly 350 miles from the coast of Jalisco. This

genus is typically Sonoi'an, witli its centre around the Gulf of

California.

Phrynosoma, " Animal rey," or " Camaleon," or " Escorpion."

The original centre of this genus is undoubtedly Sonoraland,

whence it extends now over most of the Central, South-western,

and "Western States of North America and over the whole of

Mexico as far as Guatemala. Ph. cornutum, modestum, and
orbictdare are, in Mexico, scattered over the plateau. Ph. asio

is the most southern and at the same time the largest and most
handsome species, ranging from Colima to Guatemala. Stejneger

and Cope have already remarked on the "metachrosis" of

Ph. douglasi. I have found Ph. modestimn near El Paso of

exactly the same delicate French-grey colour as the little slabs

of Cretaceous limestone with which the hills are strewn ; the

same species at San Marcial and at Rincon in Mexico, on the red

and sandy volcanic rubble of that hilly desert region, were of the

same pronounced red tint. Examination with a magnifying-
giass showed the spirit-specimens to be covered with the iron-

stained red sand, but those which I have brought home alive

show this same red colour also to be that of their genuine skin.

Sceloporus may well be called the most characteristic genus of

Mexican Lizards. Of the 34 species recognised by Boulenger,

28 occur in Mexico, between El Paso and Tehuantepec. Only
4 live in the United States, and only 3 or 4 are found south of
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the Isthmus of Tehuantepec, and are restricted to Central

America.
Some species have a very wide, others a very limited dis-

tribution. The majority combine humivagous with climbing

habits, and show gi-eat adaptiveness to the nature of their

surroundings ; for instance, S. sccdaris and S. census do not climb

the trees beneath Avhich they live, but prefer the grassy ground,

and they are equally at home in the moist, clouded pine-forests

and on the more barren, grassy and lava-strewn slopes up to the

snow-line. S. variabilis prefers the wooded lowlands of the

Atlantic side, and likewise does not climb, loving the banks of

rivulets and well-herbed ravines. Others, e. g. >S'. torqitatus, are

found only on rocks, stone walls, and buildings ; they are swift.

Some—and these are the most depressed in body—are rather

sluggish, e. g. S. S2nnosus, and spend most of their time on the

ground between sj>iny gTowth of hedges and low trees, which
they ascend a little way, in short rapid jerks, when alarmed.

Lastly, S. microlepidotus is truly arboreal, ascending the trees in

the morning, with the sun, right into the green toj)s, where they
hunt for insects. This species has the greatest possible alti-

tiidinal range ; from the. hot country of Southern Oaxaca, only a

few hundred feet above the level of the sea, to the upper tree-line

of Citlaltepetl, about 13,500 feet elevation.

Many species are vivijoarous. According to my own observa-

tions, the following : acardhinus, ceneus, formosus, microlepidotus,

scalaris—all gravid in the months of July to September.
Iguana rhinolopTius is interesting for various reasons. It is

the largest Lizard in Mexico, attaining a total length of about

5 feet. Always arboreal and aquatic and truly tropical, it occurs

in the whole of Central America, but in Mexico, north of the

Isthmus, only in the States of Vera Cruz and Southern Oaxaca,

everywhere strictly below the Plateau, and on the Pacific side it

has been recorded only from Manzanillo near Colima and near
Mazatlan ; undoubtedly also near San Bias and in the lower

reaches of the Balsas, but this information I have only from
hearsay. I never found it in Guerrero. The creature requires

permanent, rather sluggish rivers, or deep pools in the savannahs.

They clixaib about in the trees, eating the succulent leaves, which
they bolt without much chewing, for instance those of the guava
tree. Favourite places for resting are the branches which over-

hang the water, into which they plump with a loud splash,

sinking at once and remaining at the bottom for many minutes.

Whilst the adult are dusky, the young are grass-green and are

frequently found in the tall grass at the edge of a pool. They at

once take to the water and swim to the bottom, with their legs

laid back and propelling themselves, like newts, by rapid undu-
lating motions of the tail. The eggs are buried in the soft soil,

among the roots of a tree, always near the water, in the month
of May; by the end of July they are already hatched. They are

known as Guanas or Iguanas.

Ctenosaura aca')ithura is a common Lizard of the hot and warm
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comitries, from Yucatan to Tampico and on the Pacific side

as far as Southern California. It does not take to the water,

preferring rocky bush-land or savannahs. According to the
locality, it makes its home in a hollow tree, in the roof of a house,

or on the ground, where, among rocks or trees, it digs out a
permanent burrow, heaping up the soil above and around it.

This " Iguana," or " Tilcampo " of the Zapotecs, is very fierce,

bites, and lashes out furiously with its tail. Its food is varied,

from all kinds of lizards, snakes, and insects to grass and flowers

;

in turn the Tilcampo itself is much prized as an article of food,

and in the markets fetches more than tv/o fowls.

The young are entirely vivid green ; in their second and third

years the back and sides develop blackish patches upon the green
ground, and in this stage they are often very beautiful. With
approaching maturity the green colour disappears, being en-

croached upon and then entirely suppressed by the spreading
black and brown pigment. But in certain localities, where these
lizards live amongst luscious growth of evergreen trees, many
individuals retain their green liveiy throughout life. I caught a
young Tilcampo, which belonged to a green family, as shown by
the parents, at San Juan Evangelista, on the eastern side of the
Isthmus, where the green colour was normal ; within less than
18 months my captive had lost all the green, and had assumed the
dusky brownish and patchy garb.

Ctenosaura quinquecarinata.—This much smaller, brownish-
yellow species is not arboreal, ranging from Honduras into the
southern hot parts of Oaxaca. It becomes very tame, takes a

varied diet, and defends itself in its burrow by sideward strokes

of its spiny tail, much like the Indian Uromastix, which it greatly

resembles in habits and outward appearance.

Basilisci(,s vittatus.—Closely allied to the Central American
B. americanus, ranges from Ecuador into the Tierra Caliente of

Mexico, where it is, however, restricted to the southern part, not
going further noi-th than Cordoba. Until I found it at Teque-
sixtlan and Tierra Colorada in the centre of Guerrero, it was not
known from the Pacific side. The locality " Orizaba " in the
' Biol. Centr.-Am.' is erroneous ; Sumichrast states clearly, and
correctly, that this species extends only up to 3300 feet. The
" Pasarios," its universal Spanish name, lives always on the banks
of rivers or pools. I generally found them busy on the ground
close to the water's edge, or upon alow overhanging branch. On
the slightest alarm, they plunge or rush into the water, rapidly

running over the surface in a slightly erect position, splashing

the water with their long-toed hind limbs and the long wriggling
tail, whilst the arms ai'e adpressed to the body. They do not
dive ; arrived on the other side, they climb up the bank and hide
in the tangled vegetation. The usual statement that they propel
themselves by rapid strokes of the fore-limbs is erroneous, and
the notion that the high dorsal and caudal crests, which adoiii

the male only, serve as a sail is a fable.

Cori/tho2)hanes het'nandezi, " Teterete."—From Chiapas and
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Yucatan to the State of Vera Cruz, absolutely confined to the

Atlantic Tierra Caliente, in forest-land ; arboreal, or rather amongst
shrub-like trees, the brown bai-k of which this curious-looking

gentle lizard looks to for protection. Tt feeds upon insects.

Loimanctus.—The two Mexican species are excessively rare,

perhaps because they live higher up in the trees, where it is then
next to impossible to discover them. L. serrattos is known from
Campeche and the States ofVera Cruz and Oaxaca without localities.

L. longipes, hitherto known from Jalapa only ; all the more re-

markable is the solitary specimen which I found amongst a

collection sent to the Field Columbian Museum from the State of

Colima.

Anolis, with at least a dozen species in the Eastern or Western
Tierra Caliente. A, nehidosus has the widest range in Mexico,
from Tehuantepec to Jalapa, and to Ventanas on the west ; I

found it not only on the coast of Guerrero, but also on the

Nevado de Colima, up to at least 7600 feet, together Avith A. lio-

gaster. A. gadovii at Tierra Colorada, in bush-land. The Anolis

seem to spend most of their time on the lower branches of shrubs
and trees or amongst the rank herbaceous vegetation, waiting for

insects, and trusting to not being seen when basking. Especially

when they have become excited by being pursued, the males
stretch out their mostly beautifully-coloured gular sac. None
of the Mexican species which I have observed displays any marked
change of colour like the A. caroUnensis, the " Chameleon" of the

Americans.

Tejid.e* are clearly a Neotropical family, with several dozen
genera in South America. Of all these, only Ameiva and the
closely-allied CnemidojjJiortts extend through and beyond Central
America : Ameiva into the Eastern a,nd Western hot-lands of

Mexico and into the Antilles ; Cnemido2}hortos through Mexico
into the United States, where C, sexlineatus has spread over nearly

the whole Union. This genus is entirely terrestrial, prefei'ring

sandy districts with bush-land ; only C. guttatus is a typical

inhabitant of the lowland forests of Vera Cruz. The Mexican
species avoid the high plateau, 5000 feet being about the upper
limit. The only exception is made by C. gularis, which has
been credibly recoi'ded from Guanajuato, and of v/hich I have
examined specimens collected by Dr. Meek close to the town of

Puebla, which lies at an altitude of more than 7600 feet, higher
than the Valley of Mexico, where Cnemiidophorus does not occur.

Concerning distribution and variation, cf. my paper, " Evolution
of the Colour-pattern and Orthogenetic Variation in certain

Mexican Species of Lizards, with adaptation to their surroundings,"
Proc. Roy. Soc. vol. Ixxii. p. 109 (1903).

Ameiva undidata, the only species in Mexico, is an inhabitant

* From tlie Aztec " teco-ixin," i. e. Rock-lizard, the name of Sceloporus torqiiatus,
misspelt and misapplied. Tlae Zapotecs and Mazatecs call Cnemidophoms and
Ameiva Zvimbichi and Cachmnbo.
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of the hot, well-wooded parts of Guerrero, Oaxaca, and Vera Cruz,

whence it extends far into Central America. It is far less quick

than Cnemidophorus, and I have found it invariably in the

vicinity of water.

ANGUiDiE.

—

Anguis, with its sole species fragilis, and two species

of Ophisaurus s. Pseudojyus (Morocco to Burma) are the only

members of this family which are not American, and even the

third species of Ophisaurus^ 0. ventralis, lives in the United

States. The countries now richest in Anguid^e are Mexico,

Central America, and the Antilles ; a few extend into South, and

a few, GerrJionotus with the Ophisaurus, into North America,

where the latter is widely distributed (also recorded from Jalapa).

Biplogloss'us is peculiar to the mountainous regions of Mexico

;

B. steindachneri from Orizaba, Jalapa, and Guatemala. The
related genus Celestus in Antilles and Central America.

Gerrhonotus is the main genus, eight species of which occur in

Mexico, entirely in mountainous districts or on the plateau ; they

are consequently absent in the hot lowland forests, and references

to Vera Cruz and Tehuantepec do not apply to such towns but

to unknown places in the state or district.

G. ccerideiis has the widest range, from British Columbia and
Colorado along the Pacific side of Mexico to Costa Rica. Most of

the species live on the ground, in the oak- and pine-forests,

preferring clearly a moist and by no means warm climate.

G. antauges ascends Citlaltepetl to an altitude of more than

12,000 feet, in the pine-forests, or in the grass near little streams,

and higher up amongst the tussocks of grass, basking on the top

of such a tussock and making its home among the roots or in

the mass of last year's rotting blades. In such a place they

disappear easily, although they are not quick. The sarae applies

to G. imhricatUiS, G. gramineus, delicately light green above and
yellow below, is arboreal, ascending the highest trees in search of

insects and making its lair in hollow trees of oak, pines, and
arbutus. They all are viviparous, live on insects and worms,
and lose their shyness a few hours after having been caught and
handled.

Xenosaurid^.—Xenosaurus grandis alone is recorded only

from the mountains near Orizaba, Cordoba, and Oaxaca.

Helodermatid^.—The sole genus Heloderma, unless we include

Lanthanotus of Borneo. H. suspectum of Arizona and New
Mexico, and If. horridum of Mexico. The notion that Heloderma
is a dweller on arid mountains is quite erroneous. It is restricted

to hot lowlands with sandy ground. Most of Arizona is high
and dry tableland, and there is quite a trade in " Gila monsters,"

but, so far as I could find out, they all came from such terribly hot
and low sandy places as Yuma, on the lower reaches of the Gila

river, and from similar localities in Sonora. H. horridum is
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stated by Giinther to have probably a wide distribution in Mexico.
The fact is that it has hitherto been recorded only from the

following localities :—near Tehuantepec, and near Presidio by
Forrer ; and in the museum at Mexico is a specimen from
Apatzingan in Michoacan. It is very local. In Guerrero and
Oaxaca, Oolima and Jalisco everybody speaks of the " Escorpion."

"He is unkillable unless you crush him with a big stone. When
at last secured in a cleft stick, his poison droj)ping to the ground
causes all vegetation to wither for yards around. There are two
kinds in Guerrero, one brown, the other black and yellow

;

nocturnal, hidden in the daytime beneath the stump of a tree or

under a boulder ; sestivating during the dry season." Hundreds
of times have I offered much money, even for being taken to its

lair, but all in vain. The only place where I personally know it

to occur is Juchitan, not far to the north-east of Tehuantepec

;

in the museum at Oaxaca is a stufied specimen, a monster about

2| feet in length. At last I thought I had run the beast down,
when at Zapotlan in Jalisco. The poison, the sluggish fierceness,

difficulty in killing it, all this sounded favourable. We found the
Escorpion, but it was the harmless, gentle GerrhonoUi.s, which for

some unaccountable reason is feared as very poisonous ! The
Zapotecan name of Heloderma is " Talachini " ; the Aztecs called it

" Acaltetepon." Hernandez states that "it is found in Cuernavaca
and other hot districts." But it does not occur anywhere near
the State of Morelos, unless the huge figure of a lizard carved out

of a rock near Cuernavaca is evidence !

The last three families taken together form a very ancient

group, which seems to have its original centre in the old

Sonoraland, or let us say in the old Sonoran + Centi'al American
+ Antillean landmass. The absence of Anguida^ in Eastern
Asia suggests the spread from North America into Europe and
Asia aci'oss the polar region, unless we prefer the problematic
bridge across the Northern Atlantic from the Antilles (which
possess their own genus CelesttifS with several species) towards the

Mediterranean.

SciNCiDiE.—Of this large and almost cosmopolitan family

America possesses the smallest number, and it is significant that

the number of forms decreases from North to South. Mexico has
about 10 species. They may perhaps be diAdded into a Northern
lot, Etmieces, which ranges from the middle of North America over
the Mexican plateau and its bordering mountains ; and into a
Southern set, Mahuia and Lygosoma s. Mocoa, which love the hot
country, extending far into tropical South America, with species

in the Antilles, in Mexico restricted to the Southern States east

and west.

Mahida agilis is fond of basking on shrubs and it even climbs

trees, hiding under the bark. Like Lygosoma laterals it hunts in

the dusk. Eumeces, of which I have observed only lynxe and
fuscirosti'is, prefer mountain forests, where they live on the
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ground, basking on the fallen leaves, between which, and in the

soft humus, they wriggle away with perplexing agility.

Anelytropsid^, an artificial assembly of a few degraded

Scincoids in Madagascai^ Tropical Africa, and Anelytrojysis

papillosus in Mexico. Of this only the two type specimens,

described by Cope, " from near Jalapa," were known, until I found

another in the humus of a dense forest near Motzorongo, south of

Cordoba.

XAXTUSiiDiE,—The range of Xantusia extends from the desert

tracts of Nevada, California with its impressive Mojave desert,

into Lower California. There is little doubt that some species

of Xantusia will be found in the desert-like country between

Chihuahua and New Mexico, wdiich has all the characteristic

features of the home of Xantusia, not the least being the Yucca-

trees, the bunches of spiky leaves of which give them shelter.

The only other Mexican, Leindo-phyma Jlavomaculatum, ranges

from Panama to the Isthmus of Tehuantepec. The few other

members of the family are likewise Central Amei^ican, and one is

found in the Antilles. This little strictly American family shows

consequently division into a Northern or Sonoran, and a Southern

or Centi'al American Antillea,n group.

Aniellid.^:, with Aniella 2}ulchra in California, and A. texana,

of which the only specimen known came from El Paso.

Amphisb^nid^.—The distribution of numerous Amphisbsenidse

throughout Africa and several Mediterranean countries, as well as

in South and Central America, Mexico, Lower California, Floiida,

and the Greater Antilles, seems to favour a former transatlantic

connection.

Curiously enough, Mexico possesses only one genus, but this is

the most interesting of all :

—

Chirotes.—Discovered many years ago somewhere in Mexico,

Chirotes s. Bipes canalicidatus remained almost mythical. Then
Duges received a single specimen from near Tecpan in Southern

Guerrero, which he named Hemichirotes tridactylus. Next, some
twenty years ago, the creature was discovered in Lower California

in considerable numbers, they are Cope's Euchirotes hijjorus. I

myself found Chirotes at last on the banks of the Balsas River, in

the centre of Guerrero. It lives there in the fields of alluvial

sand, well out of reach of possible floods. Our only chance of

getting these pink, worm-like creatures was the offering of rewards

to the Indians who were ploughing the fields of young Indian

corn in the month of July. They live at a depth of at least one

foot, burrowing little tunnels which lead a long way in any
direction in the moist sand, but in the drier parts collapse at

once behind the digging animal. When kept in a tin with

sand, they dug into it with their heads first and then with their

mole-like hands. They never appeared on the surface. Like
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the Portug'uese Blanus cinereus they soon became flabby from
evaporation, but they soon swelled up again when the sand was
moistened.

To split these creatures into three genera is ridiculous. But it

is very interesting that the specimens from the only three localities

known differ in the number of femoral pores, the length of the

tail, and in the reduction of the number of the fingers and claws.

C. canaliculatus

.

—Fifth finger very small, clawless ; three pores

on either side in front of tlie enlarged preanal scales; tail twice

as long as the head. Nasal plates widely separated.

Specimen in Berlin Museum Ri^lit hand 1.2.3.4.0; Left 1.2.3.4.0.
British Museum 1 1, „ 1.2.3.4.0; „ 1.2.3.4.0.

II „ „ 1.2.3.4.0; „ 1.2.3.4.0,
Rio Balsas I „ „ 1.2.3.4.0; „ 1.2.3.4.5.

„ II „ „ 1.2.3.4.5; „ 1.2.3.4.5.
„ III „ „ 1.2.3.4.5; „ 1.2.3.4.5.

(Fifth finger on both hands well-developed in Balsas II. and III.)

C. hiporus {Euchirotes hiporus Cope).—13 specimens in Smith-

sonian Institute, from La Paz in Lower California ; said also to

be common at Cape Lucas.

According to Cope, with tail twice as long as the head, five

digits all clawed, with only one pore on either side, nasal plates

nearly in contact in fi'ont.

fj. tridactylus {Hemichirotes tridactylus Duges). One specimen

from Tecpan, near Acapulco. Tail slightly longer than the head
;

only three digits, all with claws ; a pair of pores on either side

;

nasal plates widely separated.

It is remarkable that Chirotes, the least reduced member of the

family, is the only Mexican representative of this presumably
ancient group, Khineura of Florida has been found in the

Oligocene of South Dakota,, whereby the former range is extended
considerably to the north. It is very diflicult to imagine how
Chirotes^ a helpless digger, without any chance of travelling, bound
to sandy soil, has managed to survive, unless we assume that it is

really a coast-form. Living in dunes, as it does at Cape Lucas,

Lower California, it may have ascended the Basin of the Balsas,

which river, from its mouth far into Guerrero, is bordered by
many sand-covered ledges.

The arenicolous Chirotes has retained its fore-limbs, which,

although short, are rather well-developed, while those genera

which live in humus and rich soil have lost the limbs as usual.

The natives had no proper name for these little creatures, but

described them as " culebritas con manitas."

Resuine of the Distribution of Mexican Lacertilia.

Geckonidce.—Chiefly Antilles, North-westei-n South America
and adjoining Central America.

Eiihlepharidce.—ISTorth-western Mexico and Mexican Tierra

Caliente.
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Igumiidm :

1. Xerophile, humivagous ; Sonoran, non-Antillean.

2. Arboreal ; Central and South American and Antillean.

Tejidce.—Neotropical, with Ameiva into Tierra Caliente and
Antilles, Cneonidoj^horus far into United States.

Anguidce.—Mexican, Central American and Antillean, reaching

far North and South.

Jienosauridce.
XT 1 J .-i r Mexican, non-Antillean.
tieiodertnatidce.

Scincidce :

1. Northern America and plateau of Mexico, non-Antillean.

2, Central American into Mexico and Antilles.

Xantusiidce :

1. Sonoran, non-Antillean.

2. Central American and Antillean.

Amphishcenidce.—Mexico, Central America, and Antilles

;

formerly much farther north in the United States ; extending
far into South America.

These statements are intended, in their reduced form, to

indicate the probable centres of dispersal of the various families.

It is important that of these 10 families no less than 7 have
representatives in the Greater Antilles, and that these Insular

members belong, in not a few cases, to Insular, peculiar genera,

e. g. Cyclura and Metopoceros of the Iguanidse, Celestus of the
Anguidfe, Cricosatira s. Cricolepis of the Xantusiidfe ; and it is also

worth noting that Amjihishcena itself occurs in Puerto Rico, on
the Virginia Islands, and South and Central America, but not in

Mexico. Xenosaurus and Heloderma, each the sole member of a

family, are restricted to Mexico in a slightly wider sense. Most
of the Anguidaj and Iguanidte, and all the Xantusiidse, are centred

in tropical and semitropical America. We may fairly conclude

that at least the Amphisbfenidse, Anguidfe, Iguanidee, Xantusiidte,

are very old inhabitants of the ancient Sonoran-Central American
and Antillean mass of land. Of these families the Amphisbsenidse

may well be autochthonous. The Tejidas alone are unmistakable
Southern immigrants from an original centre, probably Brazilian,

not N.W. South Amei'ica ; otherwise it would not be obviovis why
only so few Tejida3 have extended beyond the present South-
American continent. They [Anolis and Ameiva) were the latest

immigrants into the Central Land Complex just before the
Antillean separation, after which these genera and Cnemidop>horus

could continue their continental progress northwards.

It is suggestive that so many of these families fall into a north-

western, typically Sonoran and Pacific, xerophile, and a southern,

more Atlantic group with predominant hygrophile characters;

the Antillean forms naturally siding with the latter. The
Mexican plateau, instead of connecting, rather severs these two,
mainly oecological groups, the connection passing round to the south
of the plateau. It must remain a moot question which of the
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two groups is the older. Not unlikely both are, in America, the

divergent result of more generalised features ; the one with the

desert, the other with the typical forest as the leading motive, or

rather the ultimate theme or goal for adaptation. We do not

know the physical features of ancient Sonoraland. There need
have been no deserts or semiarid tracts and rather barren plateaus.

The "petrified forest" of Arizona; the fact that many of the

present desert-like stretches from ISTorthern Mexico, through New
Mexico to Utah and beyond, are the basins of former lakes (many
of them still rapidly receding) ; nay, even the prehistoric towns
in the now inhospitable parts of Arizona and New Mexico—all

these circumstances indicate that much of Old Sonoraland is still

further tending towards the formation of deserts, just as clearly

as enormous parts of Central Asia.

Sonoraland had originally a much wider extent. It is obvious

that the Tres Marias Islands were pai-t of Tepic ; there is also

little doubt that the peninsula of Lower California was continued

to the Revilla Gigedo Islands. That was at an epoch when the

Gulf of California did not yet exist, the peninsula as such dating

from the end of the Miocene.

Ophidia.

Typhlopid.^.—Only two species are known from Mexico.

Typlilops tenuis from the State of Vera, Cruz, ranging south to

Guatemala; and Anomcdepis mexicana from Nuevo Leon. The
present centre of this family is South and Central America,
whence they have extended into the Antilles (Puerto Rico).

Glauooniidji:.—Glauconia, the main genus, ranges from New
Mexico, Texas, and Florida, far into South America, whence only

the Lesser Antilles have been entered. Mexican localities are

still veiy scattered. The northern species, e. g. G. humilis, ranges

over the plateau and the Pacific slope ; G. clidcis from New
Mexico to Chilpancingo ; while G. alhifrons is a Centi-al American,
entering the Eastern and Western States of Mexico but avoiding

the plateau.

BoiD^.—In Mexico only the Pythonine Loxoceinus hicolor,

I'ecorded from Colima, Tehuantepec, and Guatemala ; and the Boa
wiperator (inch mexicaiia), " Masacoatl," which ranges from
Ecuador through Central America into the Mexican Pacific and
Atlantic Tierra Caliente, keeping strictly to tlie forest and bush
lands. The Boinse continue northwards as the arenicolous

Lichanura of Lower California and of similar hot desert-like

districts of Arizona ; and the likewise arenicolous Charina, which
extends from California to Washington. Another set of Boas,

typical dwellers of luxurious tropical countries, occurs in the

Antilles ; all these, Epicrates, Corallus, and Ungalia, have allied

species in Central and South America.

Consequently this archaic family is clearly divided into a
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Pacific, terrestrial xerophile, and a more Atlantic and southern

rather hygrophile stock. The former is almost typically Sonoi-an,

except that it does not enter the plateau. Since Charhia shows
that it can endure a cold climate, the absence of similar forms on
the Mexican plateau may possibly date back to the ba]:'rier of

volcanic terrain,

CoLUBRiD.E.—Of the bewildering number of these snakes in

Mexico only those have been selected for discussion which seem
to yield some tangible results, while such as are too widely

scattered or rather imperfectly known in their distribution have
been mostly left out.

0. AGLYPH^,

—

Trojndonotus, decidedly a Nearctic genus, ex-

tending through the whole of Mexico, with greatly diminishing

numbers of species into Central, but not into South Ameiica or

into the Antilles. T. ordinafus (inch varieties) is the commonest
species in the Avhole of Mexico. T. vcdidu^ is a western form,

from Utah to Colima. T. sijyedjon s. fasciatus is eastern, from
east of the Rocky Mountains to Costa Rica. Others are confined

to the southern half of Mexico.

Ischnognathus is Nearctic, extending over the plateau, re-

occiu'ring in Guatemala.

Contia, clearly Nearctic, through Mexico, with preference for

the plateau and its western slope, into South America.
Ficimia is Sonoran, scattered through Mexico.

Zamenis.—Sonoran. Of the 9 American species, 8 occur in

Mexico, 3 of which are confined to the southern half or extend
into Central America, but not into the Antilles. Z. constrictor,

widely spread over the States, enters North Mexico. Z. ornatus,

seniilineatus, and tceniaius are typical of New Mexico, Arizona to

Sinaloa, continuing as Z, mentovarius as a western form from
Sinaloa, Colima, S. Oaxaca to Guatemala, Z. grahami is a

central and eastern foi'm from the Southern States right over the

plateau and the East to Tehuantepec. Z. indcherrhnus is southern,

from Salina Cruz to West Nicaragua ; lastly, Z. mexicanus has
been recorded from Colima, Central and South Guerrero, Guana-
juato, and from Cape Corrientes in Jalisco*.

Coluber with Bpdotes and Pityophis are clearly Nearctic, with
some species in almost every State of Mexico ; none is Antillean,

although some extend far into South America. C. corals, the most
powerful Colubrine Snake of Mexico, inhabits the warm and hot
countries, with the wide range from the South-eastern States of

North America to Brazil.

Coronella.—Nearctic. C. regcdis from Kansas, over the plateau
to Mexico City ; C. Icevis in Nuevo Leon ; C. annidata =
microjiholis from Texas to Para, in Mexico certainly all over the

* Bocourt (Mission Scient. Mes.) states emphatically " au cap Corrientes sur le

Pacifique"; it is therefore rather perplexing that Giinther (Biol. Centrali-Americ.)
adds " Cuba, Mus. Paris," as a locality of this species. There happens to be a Cape
Corrientes at the western end of Cuba,
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southern half; coloured and behaving exactly like Elaps, it is

often mistaken for a true " Coralillo."

Urotlieca, Dromicus, Drymohms, and Leptophis are mainly
Central and South American with species in the Antilles, extend-

ing northwards into the Atlantic and Pacific Tierra Caliente, on
the east side even into Texas. Drymohms margaritiferus is the

commonest tree-snake. D. hoddaerti ranges from South America,

Trinidad and S. Vincent, and on the Pacific side it has been
brought from Tres Marias Islands.

Rhadinea is South and Central American, going into Mexico
east and west and onto the slopes of the Southern plateau.

Urotheca likewise Central and South American and Cuban
;

U. elajjoides from Costa Rica along the Atlantic side to Orizaba.

AStreptophoriis typically Central American, extending into the

Atlantic Tierra Caliente. S. diadematiis from Tabasco through
Oaxaca to Jalapa and Orizaba, S. atratus from Ecuador and
Venezuela to Jalapa. ISTone is Antillean.

Hyp)siglena torquata from Venezuela to California, in Mexico on
the plateau and the Pacific side.

Atractes, Tropidodipsas^ Dirosema, and Geop>his are Southern

genera, extending into the Atlantic and Pacific Tierra Caliente,

the last genus with more western range. G. {Geagras) ridAmita

I have found in the sand-dunes of the lagoons near Tehuantepec.

Opisthoglypha.—IVimorphodon, a Mexican genus with western

preference. T. upsilon extending northwards into Arizona, south-

wards to Panama ; T. hiscutatus distinctly Pacific from Mazatlan

to Panama ; T. tau on the Isthmus of Tehuantepec.

Himantodes, a typical Neotropical forest genus, of which H.
cenchoa has spread into the Atlantic, H. gemmistrata and
H. tenuissima into the Pacific Tierra Caliente. Cope's statement

that H. gemmistrata has been found at Toluca seems to be

erroneous.

These Tree-snakes are called " Suchil " in Oaxaca and on the

Isthmus, are feared as poisonous, and are said to attain a very

great length. Every snake, when in motion, appears to be much
longer than it is, and these active creatures gliding rapidly through

the dense canopy of a tropical forest seem indeed to give one the

impression of prodigious length. Another name for Tree-snakes

is " Bejuquillo," in allvTsion to lianas, which are called bejuco.

Lep)todira, ISTeotropical, into the eastern and western Tierra

Caliente, remaining outside the plateau, although L. albofusca,

which extends to Para and Ecuador, ascends outlying mountains,

like the Nevado de Colima, up to 7000 feet. L. septentrionalis, as

the most northern oflfshoot, occurs in Texas and New Mexico.

OxyrhojnijS, essentially South and Central American ; 0. cloelia

and O.plumheus stop at the Isthmus of Tehuantepec ; 0.petiolari%is

goes into Guerrero. This genus is of special interest since it

contains the only Opisthoglyph which has reached the Antilles,

but only the Lesser.
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Erylhrolamfims and Oxyhelis are likewise South and Central

American genera, entering the Tierra Caliente ; e. g. 0. acumhiatus
from South America to Motzorongo in Yera Cruz, and through
Guerrero to Mazatlan ; it is also on the Tres Marias Islands.

E.fissidens extends from Costa Rica along the Atlantic side of

Mexico to Tamaulipas and thence into Texas.

GonopMs, South and Central Amei-ican, with C. vittatus on the

Isthmus and in Guerrero.

Scolecophis.—The few species live in rather high altitudes.

S. cemulce in the mountains of Chihuahua ; aS'. michoacensis
;

S. atrocincttis at Toluca {fide Cope) and in Guatemala.

Homcdoo'aniimi, with two dozen species, mostly in South and
Central America, whence 8 Mexicans, chiefly on either side of the

plateau, and north-eastwai'ds, through JSTuevo Leon into Texas.

These last two genera are not arboreal.

Stenorhina, degenhardti from Ecuador into the Atlantic hot

country.

Manolepis j^utnami, hitherto known only from Jalisco, e. g.

Cumbre de los Arrastrados, 8000 feet ; I have found it on the

Cumbre de los Cajones, south of Chilpancingo, in pine and oak
forest, altitude 3000 feet.

Petcdognathus nehidatus. Of this South and Central American
species I found one specimen in the forest of La Raya, south of

Cordoba.

Amblycephalid^.—With a few forms in South-eastern Asia,

but many in South and Central America. Of the 20 species of

Leptognathus, only L. elegans reaches the Isthmus of Tehuan-

tepec.

Elapin^.—Of the many species of the ISTeoti'opical genus Elaps

only 2 or 3 occur in Mexico. The commonest, E . fidvius, ranges

from South Brazil far into the Eastern United States. In Mexico

it seems to live in the whole southern half, including the plateau,

e. g. Mexico and Guanajuato ; it is curious that it has not yet

been recorded from anywhere north of a line di'awn from Mazatlan

to Guanajuato and Tuxpan, but Cope mentions E. euryxanthus of

Arizona from " Chihuahua " and " Sonora." E. elegans seems to

range from Guatemala into the Atlantic Tierra Caliente near

Jalapa. No Elapine snakes occur in the Antilles. These
" Coralillos," although well-known to be poisonous, are not feared

because they do not bite unless handled clumsily ; when they bite

they do not strike, but chew deliberately like our European
Coronella. Although occasionally found basking, they lead a very

retired life, preferring vegetation, hiding under i^otten stumps,

with a predilection for ants' nests. They are practically nocturnal

like nearly all the non-poisonous snakes which possess the same
beautiful coloration ; the combination of black and red rings has

a most effacing effect in the dusk.

Proc. Zool. Soc— 1905, Vol. II. No. XV. 15



226 DR. H. GADow ON MEXICAN [June 6,

ViPERiDiE.—CuoTALiNiE, taken together, occur all over Mexico, as

is to be expected of a group which ranges from Massachusetts and
Bi-itish Columbia to Argentina, but they fall into two lots :

—

I. Northerners, with their archaic centre in Sonoraland.

Ancistrodon is chiefly Nearctic ; but of the terrestrial forms
A. hilineatids extends along the Pacific side of Mexico, including

Tres Marias Islands, to Yucatan and Guatemala. Of Sistrurtis, east

of the Rocky Mountains, S. ravus has been described by Cope
from Vera Oruz. Crotalus, the main genus, radiates out from the

tablelands of Arizona ; G. terrifi,cios (Jiorridus of some authors) is

the only species which extends right through Mexico to the

Isthmus, and thence right into Argentina, avoiding, however, the

moist and wooded Tierra Caliente. It is the only Rattlesnake in

South America. C. triseriatus is confined to Mexico's mountains,

I'anging from the ISTevadp de Colima right across to Citlaltepetl,

where I have found it at an altitude of 12,500 feet.

II. Southerners.

—

Lachesis, an essentially Neotropical genus,

a few species of which extend into the Eastern and Western
States below the plateau. L. lanshergi has the widest distribution,

and it is the only Pit-viper which has entered the Lesser Antilles,

the larger and older islands being free from poisonous snakes.

The Rattlers, or " Yiboras de cascabel," are not much feared,

being " manzitos " (rather tame), meaning sluggish and not

inclined to strike unless provoked ; moreover, they always try to

give fair warning with the rattle, which they sound only when
coiled up and prepai'ed to strike, but not when crawling away as

they generally attempt doing. The Lachesis lanceolatus, the " Per
de lance " of Martinique, &c., " Rabo de hueso " or Bone-tail of the
Mexicans, on account of the curiously coloured and spike-like tip

of the tail, behaves quite differently. It is very cjuick, highly
irascible, and even known to make for its pursuer, therefore much
dreaded. In fact the few cases of snake-bite which I could

ascertain, mostly fatal, were due to this species.

Resume of the Distribution of Ophidia,

Typhlojyidce.—Central and South American, Atlantic Mexican
and Antillean *.

Glauconiidce.—Remnants of Sonoranto Neotropical distribution

;

they may reasonably be expected to be foiind in the Antilles.

Boidce.

1. Xerophile Sonoran, not Antillean.

2. Hygrophile Central South American, Mexican Tierra
Caliente, and Antillean.

* Tor the present purpose only those Snakes are considered Antillean which occur
in the Greater Antilles. The Lesser Antilles, entirely volcanic and of much younger
date, have received the Lachesis, Oxyrhopus, and Glaucoma directly from the opposite
part of Venezuela.
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Aglyplious Coluhrince.—Obviously with an archaic ISTearctic

centre. There is a gradual change from North to South.

1. Northerners which send a few species only into Centi-al

and still fewer into South America*, while none reaches
the Antilles : Trojndonotus, Ischnognathus, Contia *,

Ficimia, Coluber, Sjnlotes, Pittrophis, CoroneUa^ . Here
also Zamenis.

2. Central Americans, from the Mexican Tierra Calienteinto
South America and into the Antilles ** : Urotheca **,

Dromicus **, Drymohms **, Lejotophis **, Bhadinea,
Streptopliorus.

3. Essentially Southerners with their present centre in South
America, extending northwards into Mexico, but not
into the Antilles : e. g. Atractes, Tro2ndodipsas, Dirosema,
GeopMs, Xenodon.

O'pisthoglyphous Coluhrince.—Essentially South and Central
American, Avith many mostly arboreal forms in the hot countries

of Mexico, wdiilst a few terrestrials extend also over the plateau

and into the neighbouring United States. None Antillean.

Elapince.—Neotropical, non-Antillean ; but a few species of

Elaps range through Mexico, and one far into the United
States.

Crotalince.

1. Nearctic, especially Sonoran, xerophile, non-Antillean.
Only one of them extending far into South America.

2. Neotropical, northwards into the Mexican Tierra Caliente,
and into the Lesser Antilles.

All this means that the Greater Antilles possess only the ancient
TyjMopidai and peiliaps Glauconndoi and have received those
Boas and Agiyphous Colubrines which have near relations in

Central and North-western South America, whilst Crotcdince.,

Elapince, and Opisthoglyphce are excluded. Further, this indicates

that all these latter groups are post-Antillean, that they have
extended soutlnvards after the Antillean separation, have developed
into the present tropical genera and species in Central and South
America., and have then, eventually, most recently extended north-

wards into or even beyond Mexico, just as some obviously
Nearctic species are still extending southwards.

Distribution op Mexican Species according to Altitude.

Our knowledge of the fauna of North-western, Northern, and
North-eastern Mexico is too imperfect. The calculations are
therefore I'estricted to those parts of Mexico which lie within the
following lines : Mazatlan— Guanajuato— Mizantla, north of

Jalapa in the State of Yera Cruz ; and Coatzacoalcos, across the
15*
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Isthmus to San Mateo del Mar near Tehuantepec. These lines

enclose all the most varied and characteristic physical features

:

the highest mountains, part of the Central high plateau with

gradual slopes into the lowlands, abrupt boundaries, the hot low-

lands, the principal rivers, lakes, swamps, forests, and savannahs
;

Central or inland, Atlantic and Pacific climate.

All the species, with available records, were sorted into six

groups :—Those which occur only in the cold and cool regions

;

those which are found in these and in the temperate zones ; in the

cool, temperate, and hot zones; temperate zone only; temperate and
hot ; ancl, lastly, hot or tropical only.

Of course the lines of demarcation are quite arbitrary, but the

132 species collected by myself, represented by about 1000

specimens, with my knowledge of the country, gave me a lead.

Hot-lands extend from the sea-level to about 3000 feet, the

temperate zone to 5000 or 6000 according to the district. Every-

thing beyond 7000 feet can safely be considered within the cool

zone, and all stations above 9000 feet are decidedly cold. Lastly,

there is some safety in numbers.

I. My own Collections : 131 species employed.

No. of

Climate. species. Per cent

1. Cold or cool only 22 17 ~1

2. Cold and temperate... 6 5 }> within cool zone 38 sp.= 30 per cent.

3. Cold to hot 13 10 J ^
4. Temperate only 12 9 [> within temperate zone 42 = 32 per cent.

5. Temperate and hot ... 11 9 J "i within hot zone 91 = 70 per cent.

6. Hotonly 67 51 3 (groups 6 + 5-1-3).

131 101

II. My own and previous Collections and records : 247 species,

then rounded up to 250.

No. of

Climate. species. Per cent.

1. Cold or cool only 42 17 1

2. Cold and temperate.
.
20 8 ^within cool zone 86 sp.= 34 per cent.

8. Cold to hot 24 9-6J
"1

4. Temperate onlj^ 15 6 i> within temperate zone 99 = 40 per cent.

5. Temperate and hot... 40 16 J ^ within hot zone 173 = 69 per cent.

6. Hotonly 109 43-6 5 (groups 6 + 5 + 3).

250 100-2

These two calculations agree remarkably well : species restricted
to cool regions 17 per cent, in both cases; species occurring
within the cool regions 30 or 34 per cent, respectively

; and species
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recorded from the hot-lands 70 or 69 per cent. ! I have left the
two lists as they are, for fear that a revision would not be free

from bias and might thus prove too much*.
Fairly established is the fact that the Tierra Fria is inhabited

by about 34 per cent., one third of the total number of species, of

which one half, i.e. 17 per cent., are restricted to the cool and
cold zone.

Equally safe is the conclusion that in the Tierra Caliente occur

69 or 70 per cent., about 50 of which (51 or 43) are restricted to it.

This shows the richness of tropical life, especially if we consider

the small extent of the hot-lands in Mexico in comparison with
the rest of the country.

Text-fig. 30.
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Diagram of the distribution of 250 Mexican species according to Altitude.
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Per cent.

Restricted to the Tierra Caliente 44

Ascending into temperate zone 16

I ////// Ascending into cool zone 5

Species restricted to the temperate zone 6

Northern or |

cool-country •{

species,;

I

Restricted to cool and cold zone 17

Descending into temperate zone 8

Descending into hot zone 4

100

Further, the whole fauna is practically composed of these two
groups, whilst the species restricted to the temperate zone form a

very small minority, 6 per cent., at the utmost 10 per cent, if we
allow for the diificulty of classifying.

This shows that the original stocks were either cool or tropical,

"* Probably all the numbers of species, ns pat down for the six groups, have been
understated, but this would not much alter the proportions. For instance, on p. 228,

the species given as occurring in cool to hot zones amount to about 24, but even

half a dozen more might be added according to the interpretation of such
records as "Amula" and "Omilteme," which may mean anything from 5000 to

8000 feet.
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in other words either ISTortherners, as natives of Old Sonoraland,

dwellers of mountains and high plateaus, or Southei-ners, which

were and are mostly tropical species. The temperate zone is in

the present case rather no-man's-land than the happy medium
favourable to the majority.

The configuration of the whole country lends every support to

this result ; broadly sjDeaking, a high, mountainous plateau,

abruptly falling off into tropical lowlands.

The species which have such a considerable range of altitude

that they occur in the cool, temperate and hot zones, are of further

interest. The same kind which is bound to hibernate on the high

mountains is active throughout the year in the moist and hot

lands, and possibly there are some which also sestivate during

prolonged drought. The species can be grouped as follows :

—

I. Undoubted Northerners, or oi-iginally at home in a cool

climate, as indicated by their main distribution, or by that of allied

species of the same genus. These have descended into the hot

lands.

Scaphio2ncs dicgesi. Tropidonotios melcmiogaster.

liana halecina. ,,
ordinatus. >

,, montezumm.
,,

validus,

Sceloporus scalaris.
\

Coluber triaspis.

,,
microlepidotios.

I
Grotalus horridus.

Uta hicarinata. Oinosteroiitm pennsylvanicum.

Gerrhonotus cmrideus.

II. Essentially hot-country species which have ascended ; and

it is remarkable that most of these are not found on the plateau

proper, although they ascend the sui-rounding mountains, up to an
altitude equal to or surpassing that of the plateau. This fact

seems to indicate that the respective species are still continuing

their upward spreading, or that they have conquered these

mountains comparatively recently. This fits well with the

suggestion expressed on p. 244 that the Southern or tropical

fauna of Mexico represents for the greater part the most recent

immigrants. The Sierra Madre del Sur affords a good illustration.

It is separated from the plateau by the depression of the basin of

the Rio Balsas. Tropical species coming from the south can surge

up to the Sierra, and they have ascended its higher mountains

(e. g. those of Omilteme, Amula, Cerro de S. Felipe near Oaxaca),

and the backbone itself is of no mean height ; but then comes the

descent into the hot basin, then again the ascent of the plateau.

A tropical species, which has succeeded in acclimatising itself to

life on the Sierra, will have to " undo " this hardening, become
tropical again, and lastly once more ascend and accommodate itself

to a cool climate. Of course all this can be done, but it takes

time. The same applies to the fauna of the rather isolated Yolcan

and Nevado de Colima. The ranges of mountains which boi'der
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the great plateau are I'atlier abrupt and in many parts are even
higher than the plateau itself, so that to gai]i the latter would
imply a descent. There are, as mentioned elsewhere, p. 240,
regions which offer a gradual, easy entry, and they have facilitated

the exchange of many species, but not of all, and of course not in

other districts.

Species found in the hot country and on high mountains ; those

excluded from the plateau are marked * :

—

* Hylodes rhodojns,
* Anolis nebidosus.
* Zaimenis meoitovarms.
* lihadinea vittata.

* Leptophis mexicana.
*

,, diplotrojns.

* Leptodira albofiisca.

* Xenodon rliahdocephcdus (?).

Geophis chalyhea.

Trhnorphodon tipsilon.

Elapsfidvius.

III. Lastly there are some species which are'clifficult to group,
whether they have descended or ascended. For instance, most
kinds of Hylodes live rather high up ; they want pei'manent
moisture, and this H. rJiodopis gets on the high mountains and
in the hot forests of the Atlantic side ; only a very few returns
have been made from the truly temperate zone, and it is not known
from the plateau.

Ryla eximia.
* Bufo intermedius.
* Hylodes palmatus.

Sceloporus variabilis.

Sceloporus formosus.

,,
acanthinus.

,, sjmiosus (?).

Coronella microp)holis

.

The list {infra, pp. 232-233) contains 70 species, of which 8

{-Diploglossus, Xenosatcrus, 1 Zamenis, 3 Leptophis, 1 Drymohvus,
and 1 Sceloporus) may be deducted as probably not ascending
beyond 6000 feet. The remaining 62 species, ovit of a pi-obable

total of 250 for Mexico from between the Isthmus of Tehuantepee
and the line Mizantla to Mazatlan, represent about 25 per cent.

Of these, again, 30-32 (13 per cent.) seem to be restricted to levels

above 7000 feet. These have been marked with an asterisk (*).

If we add to them the following 10 species, which seem to be
restricted to the high plateau, 6000-8000 feet :

—

Sji&lerjies tnorio (also from
" Jalapa"),

Scaphiojnts midtiplicatus,

Bufo GO')npactus,

Hyla mwtympanuin (?),

Phrynosoma orbiculai'e,

Trop idonotus variabilis,

,

,

scaliger,

Homalocraniuin bocourti,

Crotalus viiliarius,

,, salvini.

we get a total of about 42 species, equalling 17 per cent., as

restricted to the cold and cool zones {cf. p. 228).
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General Conclusions.

1. Evolution of Middle A^nerica.

We have seen in the review of the Amphibian and Reptilian

fauna of Mexico that it is composed of ISTorthern and Southei'n

immigrants ; that a considerable number of the northern group
can claim to be old, autochthonous IN earctics ; that some families,

genera, or species have also representatives in the Antilles, and
that most of these forms point unmistakably to Oenti'al America,

or even further south, as their original home ; lastly, that but few
Antilleans belong to a northern stock.

The explanation lies in the geological history of this part of the

world. I restrict myself on purpose to this part, lest such an
inquiry should lead to a discussion of the whole globe since the

fii'st dawn of Amphibian life in some Palaeozoic country.

Our present task limits itself to the Tertiary period. It is

doubtful whether any of the genera in question are older than the

Eocene, but not a few can be proved to have existed in our region

in the mid-Miocene epoch ; and it is surprising that they should

date so far back. Lastly, there was no Central America in the

Cretaceous period.

The building up of Mexico and neighbouring countries seems

to have taken place as follows, so far as I can gather from the

writings of A. Agassiz, Suess, Lapparent, R. T. Hill, J. W.
Spencer, J. W. Gregory, C. Sapper, and Jose G. Aguilera*.

The accompanying consecutive series of maps illustrate my
abstract conclusions, and only in this abstracted sense can claim

originality.

Mexico came into existence during the Lower Cretaceous epoch.

To a nucleus of land. Sierra Nevada and California, wei'e added
the Rocky Mountains and the bulk of the Mexican Plateau.

This large complex I call the. Old Sonorcdand. It is imjoortant to

I'emember that it was separated, during the Upper Cretaceous

epoch, by a broad belt of sea from the eastern and northern parts

of North America. A third mass of land existed as Brazilialand.

In the meantime appeared Antillean lands, and, possibly in

sympathy with the east to west trending mountains of Hondui-as

* Suess.—Das Antlitz der Erde. De Lappaeent.—Traite de Geologie.

R. T. Hill.—" The Geology and Plij^sical Geograplij^ of Jamaica : Study of a type
of Antillean development." Bull. Mus. Comp. Zool. Harvard, xxiv. (1899) pp. 1-226.

See also other papers in same Bulletin, xvi. (1895), and in Amer. Journ. Sci.

vol. xlviii. (1894).

J. W. Spencee.— " Reconstruction of the Antillean Continent." Bull. Geol. See.

America, vol. vi. 1895 ; and Gcolog. Mag. 1894, pp. 448-451.
A. A.GASSiz.—Reports of the Results of Dredging by the ' Blake.' Mem.

Mus. Comp. Zool. x. (1883) no. 1, p. 79.

J. W. Geegoey.—" Contributions to the Palaeontology and Physical Geography
of the West Indies." Quart. Journ. Geol. Soc. vol. li. (1895) pp. 255-313.

J. G. Aguilbea.—" Bosquejo Geologico de Mexico." Instituto Geolog. de Mexico,
pt. 4 (1895) pp. 1-270, with maps.

C. Sappee.—" Sobre la Geograffa fisicay la geologia de la peninsula de Yucatan."
Inst. Geol. Mexico, pt. 3 (1896).
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and Guatemala, also the Mexican Sierra Madre del Siii-. These

parts were in time annexed by Sonoraland.

By the late Eocene, conditions wei-e so far consolidated that

there existed the present North American Continent, eastern and

Text-fis-. 31.

LAND DUHIN&
£AHLY CREIACEOUS EPOCH

n

DURING LVTER CRETACEOTTS, '

OR EARLY EOCENE

in

DURING EATER E.OCENII

Diagrams to illustrate tlie contours of Mexico at different geological ages.

western halves joined, and the latter extending southwards as the

present Mexico and part of Central America. Brazilia had grown
into South America, but the two continents were still separated,

the Atlantic and Pacific communicating across the pi'esent

Isthmus of Panama and pi'obably further north.
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Late Eocene, or early Oligocene, times mark a period of

considerable local subsidence which drowned the Antillean land,
or islands, except their summits. Late Oligocene, or early Miocene,
mark a period of considerable elevation with most important

Text-fig. 32.
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Diagrams to illustrate the contours of Mexico at different geological ages.

results :—Establishment of the continuity of North and Central
with South America, and a continuous mass of land from Central
America, north and eastwards, comprising the Greater Antilles
and the southern end of Florida. For this Central Land (Antilles

+ Central America pi-opei-, and adjoining parts of South
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America, viz. Colombia and Yenezviela) I use the name of Great

Antillia, the term Antillia having ah^eady been used by others.

The present Gulf of Mexico remained below the sea, and was
larger than it is now, covering the Atlantic Tierra Caliente of

Mexico, Yucatan, and, according to Hill, the main part of Florida.

If correct, the latter point is important.

It seems also probable that the Mexican-Central American land,

during the Miocene epoch, extended considerably farther west-

wards than the present Pacific coast, taking in with almost

certainty the Revilla Gigedo Islands.

Late Miocene, or early Pliocene, comprise a time of subsidence,

resulting in the present features. Severance of the Antilles into

the present islands, which since have undergone comparatively
unimportant changes of shape and extent ; separation of Florida.

Lower California became a peninsula, owing to the formation

of the Gulf of California. The Revilla Gigedo Islands, still later

the Tres Marias, are remnants of the subsiding land. Yucatan
appeal's at the beginning of the Pliocene epoch*. The Isthmus
of Panama is limited to its present narrow dimensions.

A few words remain to be said about the volcanic activity and
other changes affecting the configiiration of the Mexican Plateau.

A tremendous dislocation, at the latest in Eocene times, produced
the Eastern Sierra Madre, composed entirely of Cretaceous lime-

stones, raised up high, forming the elevated eastern rim of the
plateau, and falling off abruptly towards the Atlantic lowlands.

In the Eocene epoch began also the enormous outburst of

volcanism, raising the Western Sierra Madre, piling up gigantic

masses of igneous rocks, mostly andesite, and lavas, which con-

tinued to spread over a vast part of the country during most of

the Miocene epoch, and, more locally, even in historic times.

Most of the plateau is now covered with the Quaternary debris,

sand, &c., which overlie the eruptive masses and the older

calcareous or limestone formations. These accumulations of more
or less sandy soil form plains, mostly treeless. They are of great

extent, in the northern half, from Texas to Zacatecas. In the
middle, say from Guadalajai-a to Puebla, exist a great number
of smaller plains or " valles," that is to say fertile plains,

intei'rupted or partly surrounded by the outcropping hills of

volcanic formation, and they contain a fair number of lakes. In
the south of Mexico, in the States of Oaxaca and Guerrero,

such plains are rare or absent. Trees are scarce or absent on the
plateau ; it is an idle fable that it was well-wooded in historic

times. The bordering high Sierras and their slopes are well-

wooded, densest on the moist, Atlantic side. The eastern,

southern, and western Tierra Caliente is covered with luxurious
growth, either forming continuous forests or showing the features

of savannahs.

The plateau is dry, verging towards prolonged droughts,

interrupted by few, occasionally torrential, rains. The Atlantic

* See footnote to p. 242.
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hot-lands and the eastern slopes of the States of Vera Cruz and
Chiapas are very wet, with a very long and abvindant rainy season,

intei-rupted by a short dry time in the winter. The Paciiic side is

much di'ier ; the actual amount of annual rainfall is considerably

less and the dry winter period is much longer.

The plateau rises from less than 1000 feet near Laredo, and
3800 at El Paso, gradually to about 6000 at Aguas Calientes and
Queretaro, and above 7000 at Mexico City and Puebla. The
highest masses of mountains, bordering the plateau, lie in the

south-east, south and west, culminating in the snow-capped peaks

of Citlaltepetl or Volcan de Orizaba, Popocatepetl, Nevado de

Toluca, and Nevado de Colima.

2. Immigration and Sjweading.

Obviously these physical conditions influence the fauna now

;

what they were like in bygone ages we can only surmise. Ranges
of mountains are by no means always barriers ; on the contrary,

they help the dispersal along the lines of their long axes. Regions
covered by the sea are of course not available. The same applies

to districts which are subject to volcanic eruptions. This is very
important for Mexico. Not only the Western Sierra Madre with
its continuations to Colima and thence towards Puebla, but also

almost the whole of the plateau became covered with eruptive

masses, and, considering the immense extent of this terrain, a long-

time must have elapsed before it became available for j)]ants and
animals. We may well ask, what remained of the country as suit-

able for life. Of course, pro1)ably, there were archaic tracts

standing out, not affected by these revolutions, but these gneisses,

schists, and gi'anites form scattei-ed enclaves. I think it was the

Pacific strip—tSonora, tSinaloa, Tepic, and part of Jalisco—which
was not affected ; in fact, the Pacific slopes, together with the land

which has since sunk below the Gulf of California. On the eastern

side, part of the plateau did not suffer from ei'uptions, but the

land was still narrowed ; there was no Atlantic lowland, this

being during the whole Miocene ejioch, and eA'en later, still below

the sea. Consequently Ave have as available land the western strip

as the least altered I'emnant of Old Bonoraland, and the present

eastern limestone belt, beginning with a broad basis in Texas, and
extending through Coahuila and Nuevo Leon southwards, narrow-

ing down towards Oaxaca. These Avere the two belts of land

available for spreading soutliAvards. Obviously the Pacific belt is

the older of the tAvo, the north-east of Mexico, Avitli Texas, being

late Cretaceous terrain. Once arriA^ed in the south of the plateau,

there Avas the essentially granitic, gneissic, and older Cretaceous

tei^rain of Gueri'ero and Oaxaca, not so much overlaid by volcanic

masses. Thence the Great Antillia afforded easy access into the

present Antilles. But it Avas a long Avay round from the North,

The spreading from South America into this same Antillia Avas

easier in this respect.

Later immigrants from the ISToi'th into Mexico are those of the
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plateau, which by climate and every other physical feature is a

direct continuation of the more northern covmtries. Hence the
imperceptible change from Arizona, New Mexico, and Texas
southwards. The political frontier between Mexico and the

United States is no boundary whatever for our purposes.

For northern animals and plants the diner climate, not so much
the annual mean temperature, of the plateau suggests this as a

natural limit, but not a few northern forms, even the same species,

have adapted themselves to life in the hot lowlands and have
extended their range far south, even into South America. With
the original natives of the latter continent, conditions are different.

They could spread easily through Central America, but arrived in

South Mexico the wedge of the plateau divides them into an
Atlantic and a Pacific mass. They can go a long way north, and
are still in Tieri'a Caliente, like the countries whence they came.
But a sifting takes place. The Atlantic lowlands are hot and
moist, whilst the Pacific slopes and much narrower lowlands are

hot and rather dry, the dryness increasing rapidly towards the

north. To people such divergent countries implies a severe sifting

of the immigrants, or the necessity of changing, by adaptation to,

or by, the new siun^oundings.

This is well illustrated by the gradual change, from species to

species, of essentially northern into slightly less northern, into

almost tropical forms of the same genus ; or, since a genus is in

most cases an imaginai-y abstract, of the same group of closely

allied creatures. Still further south that particular genus comes
in most cases to an end. There may be a species or two which
form outposts, straggling on, perhaps in actual process of successful

adaptation ; however, after all the genus has found its limit, But
it is there not met by the outposts of the southerners ; they in

their turn stand much further north. If it were otherwise, there

would be a real boundary line, with a kind of neutral zone between
North and South, and this neutral zone should contain compara-
tively few species and genera. Emphatically this is not the case.

The two faunas overlap broadly ; they commingle, except on the
plateau, which seems to be a much more eflfective barrier to the
southerners than is the descent from the plateau into the hot
lowlands to the northern creatures. It seems to be easier for

xerophile northern genera, aiid even species, to go south and to

adapt themselves to life in a more equably hot and decidedly

moister country with luxurious vegetation, than for hygrophile
southerners to do the reverse.

Be it noted, however, that this applies only to those terrestrial

northerners which can adapt themselves to arboreal life ; rattle-

snakes cannot do it. Speaking broadly, xerophiles are essentially

humivagous ; hygrophiles either live on the gi'ound which is

rich in humus, grass, or herbaceous tangle and underwood, or

they are arboreal.

A favourite way of adaptation is arboreal life, whereby the
xerophiles escape inundations, accumulation of humus, debris,
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and the gloom of the underwood. In a desert or semidesert

the amount and character of the scarce and precarious vegetation

remain practically stabile ; not so in the Pacific lowlands. During
the rainy season grows up a dense mass of herbaceous plants

covering the ground with a tangle of weeds, tall Salvias and
Composites, stinging herbs and spiny creepers ; all this disappears,

is burnt up, scattered during the dry season, and for months the

ground may be bare, whilst many of the trees are leafless. In
this Pacific type of Tierra Oaliente we have periodical extremes.

Different again is the moist Atlantic Tierra Caliente, and also

the ranges of mountain forests of the ^Southel•n and South-eastern

Tierra Temjolada. There are no extremes ; the very opposite to

arid tracts ; there is plenty of high and low vegetation all the year

i-ound.

The important factor is not the tempeiuture, nor the altitude

as such, but the amount, or rather the distribution, of annual
moisture. Temperature : more than the northern half of the

Mexican plateau belongs to one of the hottest regions of the world,

the centre of heat being the State of Sonora. From May to July

the mean temperature for Sonora is 36° 0. = 96'8° F. ; for the

rest of the northern plateau 30° 0. = 86° F., which is more than the

summer average of South Mexico and Central America. But in

the winter the North averages 16° C. = 60-8° F., while the Tierra

Caliente enjoys 25° C. In short, the Hot-land temperature

averages from 25° to 28° C. = 75= to 82° E. ; the Northern plateau

from 60° to 96° F., with additional extremes from frost and snow
to unbearable broiling heat and drought.

The overlapping, mentioned above, is mu,ch more generic than

specific. There are, indeed, very few species which , although having

a wide geographical range, are well established in stations of de-

cidedly veiy different physical aspect. For instance, species on the

higher mountains, or plateaux, and also in the Tierra Caliente : see

p. 231. But of all these only very few, e.g. Hylodes rhodopis,

Sceloporus scalaris, a Rattlesnake, and Trojndonotus ordinatus,

can, in their indifference to physical conditions, be compared with

the Puma, the Armadillo, Opossum, the Raven, and Turkey-

Buzzard.

Some species, natives of the plateau, descend from it down
to the neighbouilng coast {Btifo simus, Hypsiglena torqiucta,

Zamenis grahavii) ; others ascend from the hot countries on

to the plateau, especially from the west by way of Guadalajara,

and thence to Guanajuato and further east, the means being the

alluvial plains spoken of before ; or the ascent can be traced

through the Balsas depression towards Iguala and Cuernavaca

;

another opportunity seems to lead from the east side to Zacual-

tipan in the State of Hidalgo. Such ascending species are £ufo
marinus, B. valliceps, Hyla miotympanum, Engystoma usttivi,

Phyllodactylus tuberculostis, Uta hicarinata, Zamenis mexicana.

To another category belong those species which have a wide,

but very scattered, discontinuous distribution, especially those
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which, like most Gerrhonotus, are now restricted to the higher
mountains.

Lastly, a considerable number of Southern species ascend from
the hot lowlands high up onto mountains Avhich rise isolated, or
which fringe the plateau.

Of coui'se it is difficult, perhaps premature, to generalise in this

respect, and sharp lines cannot be drawn between these categories.

Not the least cause is the vagueness or doubtful nature of many
of the reported localities. For instance, Cope had various corre-

spondents in Mexico, and some of the alleged localities are quite
impossible. Peters had a good correspondent resident in Puebla
City, but the specimens which now figure as " Puebla " came
from anywhere in that State, which has the most perplexing,
intricate boundaries, and contains altitudes from 3500 to less

than 100 metres !
" Yera Cruz" is another snare to the unwary.

Others have bought specimens, even collections, in Mexico City.

I myself found in a shop at Orizaba several large glass vessels full

of well-presei'ved snakes for sale, but I left them alone since

nobody knew where they came from, Sumichrast lived for many
years in Tehuantepec and he travelled widely, all over the
Isthmus and beyond. The town is situated on a plain, about
100 feet above the not distant sea ; within a few hours' ride are
mountains, covered with pines, well above the Tierra Caliente, as

typical of which eveiy siDecimen labelled "Tehuantepec" is put
down.

I shall not, at least in this paper, go into the detail of the
generic overlapping, a very important question. Suffice it to say,

that in many cases the species of a genus are so distributed that
some are decidedly northern, living on the plateau, typical

inhabitants of the Tierra Fria ; another species lives in the ad-

joining Tierra Templada, more often on the western than on the
eastern slopes and descending more or less far into the lowlands

;

while a third kind is confined to the tyj>ical tropical Tierra Caliente.

Such cases are clearly illustrative of the evohition of species due
to the prevailing physical conditions, especially when none of

these species has a wide geographical range.

Are we justified in calling a certain species ancient because it

has a wide continuous range ? For instance, Tropidonotus ordi-

7iatits, Crotalus terrificus. It is rather doubtful, because these

creatiu^es are so indifl:erent to climatic conditions. With more
right we consider those as ancient which have to be very par-

ticular about their terrain, and which are now scattered, without
the least chance of communication—as, for instance, Thoriv.s,

Chirotes, Heloderma, and other slow, or digging, creatures.

3. Northern and riouthern Immigration.

In the following table the Mexican Amphibia and Eeptiles are
divided into a Northern or Nearctic and a Southern or Neotropical
mass, according to their jjresumable ancestral home or centre of

Proc. Zool. Soc— 1905. Yol. II. No. XYI. 16
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Nearctic, extending into

:

Neotropical.

Xot beyond Mexico. Central America. Antilles.

Pelobatidfe_________
Ranidfe

Pesmognathinae

Amblj'stomatinas ^^___
Plethodontinse ^,.

Heloderma__

Xenosaiu'us__ _ ____
Xantusiidse : a. Sonoran

b. Southern

Anouidfe

AmphisbEenid0e_
-5f-

Iguanidas : a. Xerophile_

b. Hygrophile^

Glauconiidse

Boidfe

Crotalinee

Colubrinse Aglyplia_

-)C-

\ Colubriiife

j
Opisthoglyplia.

Elapinfe.

Tvpblopidpe.

^-
^Tejidfe.

.„ Geckouidse.

. _ Engptomatidae.

,jr. Cystignathidfe.

,v liylidee

.

-V Riiffmiflfp.

Chelonia : Testudmidfe_

Cinosternidse.

IJermatemydidte __

dispersal so far as America is concerned. Those which have sent

forms into the Greater Antilles are also indicated.

The Greater Antilles have I'eceived their faima * from Nearctic

* Gregory thinks it is "ahiiost certain" tliat Yucatan was connected with Cuba.
Other zoogeographers have likewise assumed this connection, and it looks very
plausible on the map. If it ever existed, it must have been very transitor3'. Amphibia
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and from Neotropical groups, of both Amphibia and Reptilia, but
no northern group has contributed, unless it had spread Avell into

Central or even into South America (witness the Plethodonta,
Anguidse, Amphisbsenidee, Scincidfe, Xantusiidos, Aglyphous
Oolubrinaj, Iguanidee).

All these Nearctic, or Old-Sonoran, groups must have been there

in Miocene times. The same age must be assigned to the
outhei'n immigrants—the Cystignathidse, Hylidse, Bufonidse,

Tejidfe, Typhlopid,*©.

On the other hand, the following must be considered as

decidedly post-Miocene so far as their existence in the present
Central America is concerned : from the jSTorth the Pelobatidae,

Desmognathinse, and Amblystomatinse, none of which extend,

southwards, beyond Mexico proper; from the South the Engy-
stomatinse, Opisthoglypha, Elapinfe, none or few of which go
beyond Mexico into the United States. Lastly, the latest arrivals

in South America are the Crotalinfe, of which only Lachesis
lanceolatus has entered the Lesser Antilles.

Ancient Sonorans are Heloderma and Chirotes.

The Testudinidse are also Old Sonorans. Still with fair

numbers in Mexico, but ever decreasing southwards through
Central into South America. Testudo has arrived in Central and
South America too late for the Antilles, but in time for the
Galapagos. This indicates that the Caribbean Sea and Gulf of

Mexico connection was established before the disappearance of

the western extent of Central American land. It is another hint
that the Isthmus of Panama is but the last vestige of a former
much broader land-connection between the two Continents.

Concerning the Colubrine Snakes, they remind us in their

dispersal southwards of the Iguanidse, Anguidfe, and Boid?e.

They have gone in detachments. The eailiest migrants, when
arrived in South America, have developed there, and since, into

Opisthoglypha and the Aglypha part 3 ; and these are now
surging back, northwards, post-Antillean. A second lot are the
Aglypha part 2, many of which have entered the Antilles.

Lastly, the last detachment of northeniers passing through
Mexico and Central America, too late for the Antilles, liut

still continuing their southward migration.

If I am right in the conclusion that American Colubi-inje

gave rise to Opisthoglypha in South America, it follows that
Opisthoglypha are not a natural group, those of the Old World,
chiefly pal?eotropical, being an instance of collateral development,
convergent, homoplastic, or whatever term may be preferred.

and Reptiles do not support it; on the contraiy, their present distribution is

opposed to it.

About 70 species are known from Yucatan. Its fauna is essentiall3' that of the
Atlantic Tierra Caliente; it differs from that of the Antilles apparent!}'- by the
absence of Xantusiida?, Glauconiidaj, and Anguidte. On the other hand, it is incon-
ceivable why Tortoises, Pit-vipers, Opisthoglypha, and Cnemidophoriis, all of which
are plentiful in Yucatan, should not ha\'e crossed over into Cuba if a direct land-
bridge had been available.

16*
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Unless this conclusion be accepted, we have to resort to violent

interpretations. Either complete extinction all over North
America, a measure which receives no support from actual

distribution ; or we must be prepared to assign to the

Opisthoglypha a Cretaceous age, as a family not descended from
North-American Colubrinee ; or, lastly, if we should insist upon
the Opisthoglypha as a natural group, the only explanation

would be a land-connection across the Equatorial Atlantic, which
with shifting modifications is supposed to have existed from
Lower or Mid-Cretaceous into at least the Oligocene epoch.

This bridging of the Atlantic is somewhat problematic. For
our purposes we can discard the Cretaceous Brazil-Africa con-

. nection. Of more concern to periarctic distribution is the Europe-
Greenland-North America continuity, which is suf)posed to have
persisted well into the Tertiary period. But there was a third, more
direct bridge, although one of a curious and mysterious structure,

which by its several advocates is dimly described as composed of

a shallow sea interspersed with many islands ; or as a solid land-

belt ; or, lastly, as a long archipelago with a continuous coast.

This mysterious structure is supposed to account for the
unmistakable similarity between the now extinct Antillean and
Mediterranean coral-fauna , Old-World and Antillean land-mollusca,

&c. Obviously the corals require sea, the mollusca land. The
apparent contradiction may be solved by the suggestion that

there existed between Centi-al America and the Mediterranean
a sea (part of the Tethys of Suess and Ortmann, later their " Great
Meditex-ranean "), shallow during the Oligocene epoch, studded
with islands, bordered by continuous land in the South (Brazilia

to West Africa, or later between N, South America and West
Africa, part of the Mesozonia of Ortmann) and in the North
(Western Europe to Appalachia). Subsequently the Tethys
increased to a big " bay " in Mid-Atlantic, this bay extending,

spreading south and north, di-owning first the southern land-belt,

driving the northern land farther and farther north, with the

.ultimate result of a junction of the South with the North
Atlantic ; in other words, establishment of the whole Atlantic.

Now these land-bridges, provided they existed long enough and
at the right time and place, the Southern until at least the
beginning of the Eocene, the Northern at least through the Oligocene

epoch, would explain many a puzzle in geogTaphical distribution

;

for instance, that of the Agiossa, Boas, Podocnemis, Amphis-
bfenidee, Solenodon. The Noi-thern bridge would throw light

upon the Anguidpe and upon Speler2)es, a large American genus
with a solitaiy species in Sai'dinia and Italy.

But this is at present a land of dreams. With more claim to

reality, we can conclude that Central America, although genetically

fart ofthe North-American continent, has received its dominant, most
characteristic fa%ma frora South America, and this southern fauna
has surged northwards chiefly to the east and west of the
Mexican plateau.
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3. Descriptions of new Reptiles discovered in Mexico by

Dr. H. Gadow, F.R.S. By G. A. Boulengek, F.R.S.,

V.P.Z.S.
[Received May 17, 1905.]

(Plates VI. & VII.*)

AxoLis GADOvii. (Plate VI. fig. 1.)

Head once and two-thirds as long as broad, slightly longer than

the tibia ; forehead concave ; frontal ridges distinct, divergent

;

npper head-scales rugose, not keeled ; scales on frontal ridges and

supraorbital semicircles large, the latter in contact on the inter-

orbital region ; three large supraoculars, forming together a disk

sepai'ated from the supraorbital semicircle by two series of small

scales ; occipital large, a little larger than the ear-opening,

separated from the supraorbital semicircles by two series of small

scales ; canthal scales four, loreal rows six ; six or seven upper

labials to below centre of eye ; ear-opening large, vertically oval.

Gular appendage very large, extending far back on the breast

;

gular scales smooth. Body compressed; no dorso-nuchal fold.

Dorsal scales small, smooth or faintly keeled, iiTCgular, juxtaposed ;

lateral scales minute, granular ; ventral scales larger than dorsals,

smooth, juxtaposed. The adpressed hind limb reaches the eye

;

tibia as long as the distance between the end of the snout and

the ear ; digits moderately dilated ; 20 lamella? under phalanges

II and III of the fourth toe. Tail feebly compressed, not crested,

once and three-fourths length of head and body. No enlarged

postanal scales. Greyish above, with black wavy and vermicular

lines ; two parallel black lines on each side from shoulder to hip
;

belly white
;
gular appendage bright red.

Total length 225 millim. Fore limb 37 millim.

Head 20 „ Hind limb ... 63 „

Width of head... 12 „ Tail 145 „

Body 60 „

This very distinct and handsomely marked Anolis is represented

by a single male specimen, from Tierra Colorada, South Guerrero.

AxoLis LiOGASTER. (Plate VI. fig. 2.)

Head once and a half as long as broad, longer than the tibia
;

forehead deeply concave ; frontal ridges strong, short, divergent

;

npper head-scales smooth or feebly keeled ; scales of the frontal

ridges and supraorbital semicircles large, the latter in contact on the

interorbital region or separated by one series of small scales ;
three

large, smooth or faintly keeled, transverse supraocular scales

forming a single longitudinal series, in contact with the supraorbitals

or separated from them by one series of small scales ;
occipital

larger than the ear-opening, sepaiuted from the supraorbitals by

one or two series of scales ; canthus rostralis sharp ;
canthal scales

* For explanation of tlie Plates, see p 247.
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thi-ee ; loreal rows five ; six upper labials to below the centie of

the eye ; ear-opening rather small, vertically oval. Gular appendage
very large, extending far back on the breast, in the male, absent

in the female
;
gular scales feebly keeled. Body feebly compressed

;

no dorso-nuchal fold. Dorsal scales subrhomboidal, subimbricate,

strongly keeled, passing gradually into the minute, granular

scales of the sides ; ventrals much larger than doi'sals, lounded,
imbricate, smooth. The adpressed hind limb reaches the eye

or a litte beyond ; digits moderately dilated ; 1 6 lamellee under
phalanges II and III of the fourth toe. Tail scarcely compressed,

twice as long as head and body. Male with enlarged postanal

scales. Reddish brown above, with a paler broad vertebral

stripe, widening on the nape ; this stripe edged with dark brown
in the female ; lower parts golden, the gular appendage bright red.

Total length 1 50 millim. Fore limb 23 millim.

Head 16 ., Hind limb ... 37 ,,

Width of head .. . 10 „ Tail 100 „

Body 34 „

Two specimens, male and female, from Omilteme, Guerrero,

7600 ft.

The male is remarkable in the absence of the inner digit on the

four limbs.

Allied to A. nebulosus Wiegm. Distinguished j^rincipally by
the smooth ventral scales.

SCELOPORGS GADOVI.E. (Plate YII. fig. 1.)

Head-shields smooth ; frontal transversely divided, separated

from the interparietal by a pair of frontoparietals ; interparietal

as long as broad
;
parietals small, one pair on each side ; two canthal

scales ; five or six large transverse supraoculars, bordered inwards
by one series of scales, outwards by one or two ; five long pointed
scales form a strong denticulation in front of the ear. Dorsal
scales larger than ventrals, strongly keeled, pointed or shortly

mucronate, forming oblique series converging towards the median
line, passing gradually into the smaller scales of the sides ; 73 to

77 scales between the interparietal shield and the base of the tail

;

19 or 20 scales, taken in the middle of the back, correspond to the
length of the shielded part of the head. Ventral scales small,

smooth, bicuspid. 75 to 80 scales round the middle of the body.
The adpressed hind limb reaches the ear ; tibia as long as the
distance between the end of the snout and the ear ; the distance
between the base of the fifth toe and the extremity of the fourth
exceeds the distance between the end of the snout and the postei'ior

border of the ear. 28 to 33 femoral pores on each side, the two
series narrowly separated on the prseanal region. Tail comj^ressed

;

caudal scales a little larger than dorsals, strongly keeled, the two
median upjDer series more strongly mucronate and forming a paii-

of serrated ridges. Male with slightly enlarged postanal scales.

Greyish olive above, reddish on the sides, dotted with bluish
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green ; limbs with rather indistinct dark bttrs ; throat and belly

dark blue ; a narrow whitish median ventral streak.

Total length 147 millim. Fore limb 32 millim.

Head 15 ,, Hind limb ... 45 ,,

Width of head... 11 „ Tail 80 „

Body 52 „

Two male specimens from a raAane near Mesquititlan, north of

Chilpancingo, Guerrero.

This very remarkable species, which I take the liberty of naming
after Mi'S. Gadow, agrees with S. j)y'>~rJiocephcdus Cope, in its

distinctly compressed tail, but diffei's from it in having much
smaller scales and more numerous femoral pores. No species of

Scelojyoi'us was hitherto known to have more than 25 femoral pores

on each side.

Leptodira guillexi. (Plate VII. fig. 2.)

Rostral twice and a half as broad as deep, scarcely visible fi'om

above ; internasals a little longer than broad, little shorter than

the prtefrontals
;
.frontal once and two-thirds as long as broad, a

little longer than its distance from the end of the snout, a little

shorter than the paiietals ; loreal as long as deep ; one prteocular,

well separated fi-om the frontal ; two postoculars ; a subocular

below the praeocular and another below the postoculars ; temporals

1 + 2 ; eight upper labials, fourth and fifth entering the eye ; five

lower labials in contact with the anterior chin-shields, which are

much shorter than the posterior. Scales in 23 ix)ws. Ventrals

189; anal divided; subcaudals 71. Above with eleven dark
bi-own areas separated by narrow greyish-white bands ; snout,

interocular region, and temples brown, back of head and nape
bright red with a dark brown median line ; a light, dark-edged

streak along the upper lip ; lower parts white, the ventrals with

a brown spot on each side ; subcaudals brown, edged with whitish.

Total length 530 millim. ; tail 110.

A single female specimen from the Rio Balsas, Guerrero.

This species which, on the whole, is intermediate between

Z. nigrofasciata Gthr. and L, i^ersonata Cope, is named after

Seiior Don Manuel Guillen, Governer of the State of Guerrero, in

recognition of valuable assistance rendered to Dr. Gadow.

EXPLANATION OF THE PLATES.

Plate VI.

Fig. 1. Auolis gaclovii, sp. n., p. 245.

1 a. „ „ Upper view of head, X 2.

2. „ liogaster, sp. n., p. 245.

2«. „ „ Upper view of head, X2j.

Plate VIL
Fig. 1. Sceloporus ffadovite, sp. n., p. 246. Upper and lower views.

1 a. „ „ Upper view of head, X 2i.
16. „ „ Side view of head, x 2?.

2. Leptodira guilleni, sp. n., p. 247. Upper and side views of head and
anterior part of bodj'.
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4. On a Collection o£ Batrachians and Reptiles made in

South Africa by Mr. 0. H. B. Grant, and presented to

the British Museum by Mr. C. D. Rudd. By G. A.

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

[Received May 29, 1905.]

The collections made within the last two years in South Africa

by Mr. 0. H. B. Grant and jDresented to the British Museum by
Mr. 0. D. Bvidd, the Mammals of which have already afforded

matter for two papers by Messrs. 0. Thomas and H. Schwann,
published in these ' Proceedings,' included a good series of

Batrachians and Reptiles, a list of which is here given. No new
species were discovered, but the series is interesting for the sake

of the localities, our knowledge of the exact distribution of these

animals in South Africa being still very imperfect.

A list of the locaKties is here given :

—

I. Cape.

Durban Road, near Cape Town. This " Durban " is a town
about 15 miles IST.E. of Cape Town.

II. British ISTamaqualand.

Port ISTolloth, at mouth of Oi-ange River.

Klipfontein, a station on the railway between Port NoUoth
and O'okiep, 54 miles from Port Nolloth. Altitude
3104 ft.

III. Zululand.

Hluhluw^e Stream, flows west into False Bay.
Umfolosi Station, on the railway, about 5 miles north of

TJmfolosi River.

Eshowe, about 30 miles inland from Coast and Umhalazi
River. Altitude 1800 ft.

iSTgoye Hills, 15 miles E. of Eshowe, and 8 miles inland from
Coast. Altitude 600-1000 ft.

Sibudeni, about 60 miles inland from coast, at source of

Umhlatuzi River. Altitude 3500-5500 ft.

Jususie River, close to Sibudeni.

IV. Transvaal.

Wakkerstroom, on the Xatal border and at southern end of

Drakenberg Range.
Zuurbron, 20 miles East of Wakkerstroom.

BATRACHIA.

Aglossa.

1. Xexopus l.evis Daud.

Durban Road, Umfolosi Station, Wakkersti'oom,
The largest specimen (?) measures 100 millim. from snout to

vent.
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In the present uncertainty as to the distinction of species in

this genus, the clistribvition of JT. kevis is difficult to trace. This

species appears to be found all over South Africa where there is

water, and it extends as far noi-th as Angola to the West and
Abyssinia to the East, the British Museum possessing specimens,

which I cannot separate from the typical form, from Lake Mwei-u,

Uganda, and Senafe.

Angola specimens {X.jyetersii Bocage), which have been referred

either to X. Icevis or to X. muellei'i by Giinther, by Peters, and
by myself, cannot be separated, by any character that I can
detect, from X. Icevis. I have examined eight specimens, one
from Benguella, received from Prof. Barboza du Bocage himself,

five from Pongo Andongo, obtained by Dr. Ansorge, and two from
T3r. Welwitsch's Angola collection. Bocage gives the length of

the Angola specimens as not exceeding 65 millim. from snout to

vent, but one of Welwitsch's specimens measures 80.

In the typical X. Icevis from )South Afiica the subocular

tentacle measures less than one-third the diameter of the eye, and
is sometimes reduced to a mere tubercle, the inner metatarsal

tubercle is very blunt and feebly prominent, never conical, and
vomerine teeth are constantly absent.

The true X. micelleri, as described and figured by Peters in his
' Reise nach Mossambique,' vol. iii. (1882), has the tentacle more
than half as long as the eye, the metatarsal tubercle more
prominent, more conical than in X. Icevis, and vomerine teeth,

first noticed by Toi-nier, are often present. In addition to

Mozambique, whence it was first described, this species is found
in Nyasaland and on Zanzibar and the opposite coast.

To distinguish between X. muelleri and X. Icevis is, however,
not so easy as one might at first think, for the British Museum
has received from Mr. C. S. Betton three specimens from hot
springs near Lake Nakui'o, British East Afi'ica, which agree with
the former in the prominent, conical metatarsal tubercle, and
with the latter in the short tentacle and the absence of vomerine
teeth.

A", clivii described from Erythrtea by Peracca, and obtained in

numerous examples at Addis Ababa and Ashoofi, Abyssinia,

by Mr, E. Degen, agrees with X. Icevis in the proportions, in the
shoi't tentacle, and in the absence of vomerine teeth, but is easily

distinguished by the inner metatarsal tubercle being armed with
a black claw, as in X. ccdcctratits, which inhabits Liberia, Lagos,

Nigeria, Cameroon, the Gaboon, and the Congo. In the males of

X. clivii the brown nu.ptial asperities, instead of being restricted

to the inner side of the fore limbs, as in X. Icevis, extend as

a large patch on each side of the breast.

Two specimens from '• West Africa," collected by Mr. Eraser,

therefore probably from ISTigeria or Fernando Po, which have been
referred by Dr. Giinther and by myself to X. muelleri in the
British Museum Catalogue, agree with that sjDCcies in the size of

the eye, the length of the tentacle, and the presence of vomerine
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teeth (five in number)*, with X. clivii and X. calcaratus in the

presence of a metatarsal " claw." These specimens, the larger of

which measures only 39 millim., no doubt indicate a distinct

species, for which I propose the name X. fraseri.

Phaneroglossa.

2. BuFO REGULARis Reuss.

Umfolosi Station, Hluhluwe Stream, Ngoye Hills, Wakker-
stroom.

3. BUFO GRAXTI Blgr.

Durban Road, Klipfontein.

Since this species was described, in 1903, from numerous
specimens obtained by Mr. Grant at Deelfontein, it has been
rediscovered at Matjesfontein by Dr. W. F. Purcell, of the Sovith

African Museum. The male specimen which the British Museum
has received from that institution measures 60 millim. from snout

to vent and strikingly resembles a Bufo viridis. The interorbital

space is as broad as the upper eyelid, the tympaninu measui'es

three-fifths the diameter of the eye, the first finger extends a little

beyond the second, the tibio-tarsal ai-ticidation reaches the

tympanum, and the subarticular tubei'cles under the toes are all

single. The single male specimen found by Mr. Grant in a

garden on Durban Road, near Cape Town, agrees very closely with

the Matjesfontein Toad, but some of the subarticular tubercles

under the toes are double. Another male, from Klipfontein, also

has double subarticular tubercles.

4. Bufo angusticeps A. Smith.

Durban Road.
Several specimens, the largest measuring 46 millim. from snout

to vent. The fii'st finger never extends beyond the second, the

fold along the inner side of the tarsus is more or less distinct, and
the subarticular tubercles of the toes are usually single, although

there are occasionally two between the last phalanges of the

fourth toe.

Bufo dombensis, from Dombe, Benguella, desci'ibed by Barboza
du Bocage in 1895 as a close ally of £. angusticeps, is more nearly

related to Smith's Bufo vertebralis, which, following Giinther, I

have erroneously regarded as the young of B. carens. The
examination of a small Toad found at Yi'cdefort Road, Orange
River Colony, by Major Bai-rett-Hamilton, and of which four

specimens have iDeen presented by him to the British Museum,
has convinced me of my error. The bi'eeding male, with large

gulai' vocal sac, measui'es only 27 millim. from snout to vent, the

female 35. In these specimens, the tympanimi is close to the eye,

* The vomer is single in JT. Icevis, mnelhri, and clivii, absent in A", calcaraivs,
Si/menocJiiriis, and Pipa.
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and may measure three-fourths its diameter ; the parotoids ai'e

flat and very indistinct, broken up into several glands ; the

subarticular tubercles are double, and there is no trace of a tarsal

fold. The limbs are shorter than in B. carens and the white

rhomboidal spot on the vertebral line, which does not exist in

B. carens, appears to be constant ; black spots are always present

on the belly.

5. Rana delalaxdii D. & B.

Durban Road.

6. Raxa fuscigula D. & B.

Klipfontein.

7. Raxa angolensis Bocage.

Eshowe, Sibudeni, Wakkerstroom.
The vocal sacs of the males form longitudinal folds on the sides

of the throat.

8. Rana biascareniensis D. & B.

Sibudeni.

This species had not previously been recoi'ded from iSouth Africa.

In the five specimens from Sibudeni the tibio-tarsal articulation

reaches beyond the tip of the snout ; a light vertebral stripe and
a light line along the tibia are ]3resent.

9. Rana grayi A. Smith.

Durban Road, Klipfontein, Sibudeni, iSTgoye Hills.

10. Rana fasciata Tsch.

Sibudeni.

The longitudinal folds and the dark stripes on the back are

absent in the single specimen.

11. Phrynobatrachus natalensis a. Smith.

Sibudeni.

12. Arthkoleptis wahlbergii a. Smith.

Sibudeni and Hluhluwe Stream. The British Museum has
also received a specimen from Pietermaritzburg, through Mr,
Quekett.

REPTILIA.

Chelonia.

1. SternotHoErus sinuatus a. Smith.

Umfulosi Station.

A single half-grown specimen, the shell measuring 110 millim.

As pointed out by me in 1896*, this species is very variable and

* Ann. Mus. Genova, (2) xvii. p. 15.
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to distinguish it from S. nigricans is not without difficulties. In
this specimen the cusps in the upper jaw are absent, the posterior
border of the carapace is very distinctly serrated, the intergular
shield is twice as long as broad, the length of the outer border of

the pectoral shield slightly exceeds that of the humeral, and the
suture between the abdominal shields is shorter than the front
lobe of the plastron. Head pale brown above, with black
vei-miculations, Avhite beneath, with blackish spots

;
plastron

yellowish brown, bordered with black.

2. OiNiXYs BELLiANA Gray.

Umfolosi Station.

This species had not previously been recorded from South Africa.
In the specimens collected by Mr. Grant the shields of the

carapace are marked with black radiating streaks.

3. HOMOPUS SIGNATUS Walb.

Ivlipfontein.

Lacertilia.

4. Lygodactylus capensis a Smith.

Kgoye Hills.

5. Pachydactylus bibronii a. Smith.

Klipfontein.

6. Pachydactylus mariquensis A. Smith.

Klipfontein.

7. Agama brachyura Blgr.

Klipfontein and Port Nolloth.

This species was established on a single female specimen
labelled " Cape of Good Hope," from Sir A. Smith's collection.

I have since examined four specimens collected at Deelfontein by
Mr. Seimund,and presented to the British Museum by Col. Sloggett,

and these, together with the six collected by Mr. Grant in British

Namaqualand, enable me to give a revised desci'iption of this

near ally of Agama liispida.

Head convex, subcordiform, as long as broad, I^Jostril not
tubulai', lateral, pierced just below the canthus rostralis in a
convex nasal. Scales on antei'ior part of head smooth or rugose,

sometimes feebly keeled, often trihedral on middle of snout, on
oack of head moi-e or less strongly keeled, some erect and spinose

;

occipital enlarged ; head about the ears and neck wdth short
erect spines. Body strongly depressed, covered with irregular,

imbi'icate, strongly keeled scales intermixed with strongly
enlarged, trihedral, spinose ones ; a small nuchal crest, sometimes
continued along the body ; ventral scales smooth or very feebly



1905,] BATRACHIANS AND REPTILES. 253

keeled. Limbs moderate, Avitli scales very unequal in size ; hind

limb reaching between the shoulder and the ear ; tibia as

long as the skull to occiput ; fingers short, third longest

;

third and fourth toes equal, or fourth very slightly the longei-,

fifth not extending as far as first. Tail shorter or a little longer

than head and body, cylindrical or slightly compressed, co\eied

with strongly keeled scales. Male without gular pouch, with a

single row of anal pores. Olive-brown or reddish brown above,

with dark brown or blackish spots, the principal of which foi-m a.

double series along the back, each pair separated on the vertebral

line by a square or 3C-shaped or Q -shaped yellowish marking
;

lower parts whitish or greyish, with a wide-marked grey or

blackish network, which may disappear in adult males ; the latter

always have a bluish throat.

S. ?.
millhn. millim.

Total length 235 160
Head 29 22
Width of head 28 22

Body 81 63
Fore limb 53 40
Hind limb 72 54
Tail 125 75

A . hrachyura difiers from A . hisjyida principally in the foui-th

toe not being shorter than the third and in the absence of strong-

keels on the ventral scales.

8. Agama armata Peters.

Hluhluwe Sti-eam.

9. Agama atra Daud.

Klipfontein,

Both A. microjjliolis Matschie (Zool. Jahrb., Syst. v. 1890,

p. 607), and A. microterolejns Blgr. (Ann. & Mag. N. H. [6] xvii.

1896, p. 22), from the Transvaal, must be added to the synonymy
of this species.

10. ZONURUS POLYZOXUS A. Smith.

Port Nolloth, Klipfontein.

11. PSEUDOCORDYLUS MICROLEPIDOTUS CuV.

Wakkerstroom

.

12. Cham^saura anguina L.

Umfolosi Station.

13. Varanus albigularis Daud.

Umfolosi Station.
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14. Varanus niloticus L.

'Ngoje Hills, tSibudeni, Jususie Valley.

15. jSTucras tessellata A. Smith.

Klipfontein.

16. NUCRAS DELALANDII M.~Eclw,

Sibudeni.

17. ICHXOTROPIS CAPEXSLS A. Smith.

Umfolosi Station.

The parietal shields sometimes foiin a shoi-t suture separating
the interparietal from the occipital. The scales on the preanal
I'egion are much smaller in females than in males.

18. SCAPTIRA KXOXII M.-Edw.

Port Nolloth.

1 9. ScAPTIRA CTEXODACTYLA A. Smith.

Port Nolloth.

The femoral pores may number as many as 36 on each side.

20. Mabitia trivittata Guv.

Wakkerstroom.

21. Mabuia varia Peters.

Klipfontein, Umfolosi Station.

22. Mabuia striata Peters.

Hluhluwe Stream, Umfolosi Station, Sibudeni, Ngoye Hills,

Zuurbron, Wakkerstroom.

23. Mabuia sulcata Peters.

Klipfontein.

24. SCELOTES BI.PES L.

Durban Road.

25. AcoxTiAS LiNEATUS Peters.

Port ISTolloth, Klipfontein.

Rhiptoglossa.

26. Cham.eleOxV quilexsis Bocage.

Jususie Yalley.

27. Cham-eleon vextralis Gray.

Port Nolloth.
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Ophidia.

28. Python seb^ Gm.

Umfolosi Station.

29. Ablabophis rufulus Liclit.

Sibiideni.

30. PSEUDASPIS CANA L.

Wakkerstroom.

31. Dasypeltis scabra L.

Xgoye Hills.

Uniform brown (var. jjalmaritni Leach). 23 scales aci-oss the

body. Ventrals 218 ; caudals 75.

32. Amplorhinus multimaculatus A. Smith.

Wakkerstroom

.

Uniform green, without spots, as in the specimens presented

by Dr. Quain and mentioned in the British Museum Catalogue

(iii. p. 125). Ventrals 138 ; caudals 76.

33. Trimerorhixus rhombeatus L.

Durban Road, Wakkerstroom, Klipfontein.

34. PSAMMOPHIS sibilaxs L.

Umfolosi Station.

The single specimen falls under Division F of the British

Museum Catalogue (iii. p. 163). Ventrals 165 ; caudals 97.

35. DisPHOLiDus TYPUS A, Smith.

Sibudeni.

(rreen, the scales edged with black (Division D of British

Museum Catalogue, iii. p. 189). Scales in 19 rows. Ventrals

174 ; caudals 119.

36. AspiDELAPS LUBRicus Laur.

Klipfontein.

37. Dexdraspis angusticeps A. Smith.

Xgoye Hills.

38. BiTis arietans Merr.

Umfolosi Station, Hhdiluwe Stream.

39. BiTis coRNUTA Daud.

Port Xolloth, Klipfontein.

40. BiTis CAUDALis A. Smith.

Port Nollotb.
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5. Some Notes upon tbe Anatomy of the Yellow-throated

Lizard, Gerrhosmirus fiavigulans. By F. E, Beddard,

F.R.S., Prosector to the Society.

[Received Maj- 17, 1905.]

(Text-figures 33-38.)

Apart from osteology * and a few scattei'ed notes, which will

be referred to in the course of the present communication, there

does not appear to be a great deal known about the internal

structure of Gerrliosaurus. Inasmuch as this Lizard is regarded,

from the point of view of external characters and osteology, as

being exactly intermediate between the Lacertida? and Scincidse t,

it seemed to me interesting to attempt a criticism or confirmation

of this view, while recording anj^ new facts which an investigation

of Gerrhosaurus flavigularis might bring to light.

Jugal Ligament.

Many, but not all, of the Lacertiiia possess, as is well known,
a jugal ligament, which Huxley compared to the bony lower

temporal arcade of Hatteria. The exact relationships of this

ligament have not, I believe, been described in some of the

Lizards in which I shall now proceed to detail the arrangement.

It is possible to recognise several stages in the conditions of the

jugal ligament, which may i-epresent evolutionary stages, though
it is, of course, not implied that the genera to be mentioned are

genetically connected in the order named.
In Iguana tubercidata the ligament as a distinct structure is

totally absent. On cutting through the skin covering the " cheek,'"

the muscles and bones of this region of the skull are at once

arrived at. It appeared to me, however, that the subcutaneous

connective tissue, which is dense and white in most parts of the

body, was rather denser and whitei- in the region wliere the jugal

ligament would be were it present. It is possible, in fact, that in

this lizard an early stage is met with—that the ligament is not

yet differentiated from the general connective tissue of the skin.

On the other hand, it cannot be denied that the same fact may be

explained on the theory that the ligament has disappeared. In
any case, Gerrhosaurus offers an intermediate condition. In this

reptile the ligament in question is anchored firmly to the quadi-ate

behind, but in front it is not attached to the jugal bone but to

one of the bony scales which cover the face in this region. That
is to say, the ligament has not as yet completely detached itself

from the skin. So, at any rate, the facts seem to indicate. It is

important to notice in connection with the main object of the

present communication, viz., to attempt to fix the systematic

* Siebenrock, Ann. k. nat. Hofmus. Wien, vii. 1892.

t Boulenger, Cat. of Lizards.
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position of Gerrhosaurus, that this lizard agrees absolutely and in

every detail, so far as the jugal ligament is concerned, with the

skink Eumeces.
The final stage in the arrangement of the jugal ligament is

sho\\ai in Physignathus. In this lizard the ligament is attached

.firmly to the bones at either extremity, and has entirely lost

its presumably original connection with the skin. Moreover, in

the last-named lizard, the ligament is divisible into two regions.

There is, first of all, a stronger narrow ligament which occupies

exactly the position of the bony quadrato-jugal bar in Hatteria,

and above this and in part overlapped by it is a thinner but still

stout sheet of ligament which entirely fills up the temporal vacuity.

This state of affairs does not exist at all in Gerrhosaurus and
Eumeces. It is distinctly suggestive of the complete obliteration

of the lower temporal vacviity in certain Vertebrates.

In view of the fact that bones in some cases can be shown to

degenerate into ligaments, it is not certain that the stages sketched

out above may not be read in the inverse order. For example,

. the lower part of the fibula is ligamentous in Birds ; but it is not

, to be assumed that here there is anything but a degeneration of

the bone into ligament. The facts which have been detailed above

concerning certain Lizards do not, however, appear to me to point

to a reduction from a state of affairs such as is found in Hatteria.

If we were only acquainted with the condition observable in

Physignathus and Igiumia, such a view might indeed be held.

The bone, it would be urged, has degenerated into ligament in the

one case, and has finally disappeared in the other. But the

conditions to be seen in Gerrhosaurus and in Eumeces would seem
to negative such a supposition.

Peritoneal Folds and Ccelom.

Although the suspension of the alimentary tract and the other

viscera contained in the ccelom is broadly like that of many other

Lacertilia, there are some differences of detail which require

attention.

In the female example the line of attachment of the oviducal

membrane, which diverges laterally on each side, marks off"

sharply the posterior pigmented area of the coslomic membrane
from the anterior non-pigmented or less pigmented area. This is

quite a common and well-known arrangement among the Lacertilia.

The reason why I bring the matter forward here, is that Gerrho-

saurus differs from Eumeces, where there is no such differentiation

of pigmented and non-pigmented areas *, and because the pig-

* This is not, liowever, a distinctive mark of difference from the Scincidse and of

likeness to Lacerta. Lacerta shows this sharp demarcation; but there are var3'ing-

degrees among the Scincidoe. In Eumeces there is hardly any pigmentation ; in

Tiliqua scincoides there is a moderate amount, but evenly spread through the body-

cavity (in a male). In Ilacroscincus cocteaui (female), however, the oviducal

membrane marks off two areas ; but the posterior area is not so deeply pigmented as

in Gerrliosaurtis.

Proc. Zool. Soc—1905, Yol. II. No. XYII. 17
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mented area in the male Gerrliosaurus is distinctly greater than

in the female example of that lizard, and there is no conspicuous

fold of membrane continued forward from the gonad duct to serve

as a demarcation between the two areas in the latter.

The suspensory ligaments of the liver offer, as is well known,
characteristic differences of arrangement in various Lacertilia.

In both examples of Gerrliosaurus the falciform ligament of the

liver is double posteriorly for about the last \ of the total length of

the liver. This double region of the umbilical or falciform ligament

is a tent-like structure ; that is, the two sepai-ate membranes
converge ventrally to be inserted in common on to the ventral

median line of the parietes. A partial duplication of the

umbilical ligament of this kind is not uncommon in the Lacertilia.

It occurs, for example, in Lacerta ocellata. The double condition

of the umbilical ligament in the Scincidse, originally discovered by
John Hvinter * and subsequently more fully dealt with by myself t
and Pi-of . Cope +, seems to be merely an exaggeration of this, the

union of the two, posteriorly sej^arate, umbilical ligaments being

deferred until at or near the anterior extremity of the liver.

Furthermore, all of the members of the family Scincidee are not

thus characterised ; for in Macroscinus cocteaui the arrangement

of the umbilical ligament is much like that of Gerrhosaurtts. In

the question of affinity, therefore, the disposition of these mesen-

teries is not decisive. There are, however, one or two other points

to be noted. In the first place, in Bameces algeriensis both the

umbilical ligaments are thickly invaded by muscular tissue,

especially the left-hand ligament. This is also noticeable in

Macroscincus, though to a much less extent ; and it will be

remembered that Macroscincus cocteaui is a much larger lizard

than is Eumeces algeriensis, so that size in this case has nothing

to do with the development of thickness and muscularity in the

umbilical ligaments. It is plainly therefore of importance to note

that in Gerrhosaurus these ligaments are not obviously muscular

at all.

In the accompanying figures (text-figs. 33, 34) of the ventral

svirface of the liver in Gerrhosaurus two other facts may be

pointed out. In the first place, there are traces of a membrane
Avhich runs obliquely forward and ends in a notch in the left

border of the liver. As this white seam (6 in text-figs. 33, 34)

is much better developed in one example than in the other, I take

it to represent a rudimentary strvicture, and it may represent the

original course of the umbilical vein and thus correspond to a

similar trace which Hochstetter has lately desci'ibed § in the

Blind "Worm (Anguis fragilis).
'"

* Essays and OlDservations, revised bj' Richard Owen, London, 1861, vol. ii. p. 369.
" The liver [of Tiliqtia^ is attached forwards by two membranes, one to each lobe,

which unite at top."

f P. Z. S. 1888, p. 98.

i Proc. Acad. Sci. Philadelphia, 1896, p. 308.

§ Morph. Jahrb. xix. Taf. xvi. lig. 18 ; but the course of the seam is different in

the two cases.
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The second point concerns the relationship of the two umbilical

ligaments to veins entering the liver. A dissection of both

specimens of Gerrhosca(,rus shows that the anterior abdominal

vein enters the liver in the region of the left umbilical ligament

(c in text-figs. 33, 34), and that the epigastric vein is similarly

connected with the right umbilical ligament. Precisely the same
relationship holds for Macroscincus cocteaui. Inasmuch as the

anterior abdominal vein joins the portal vein, the latter might

Text-fis". 33. Text-fig. 34.

A-nt/^U

/InlJU
Text-fig. 33.—Liver of Gerrliosaurtisjiavigularis, ventral aspect.

a. Attachment of umbilical ligament; h. Seam indicating course of embryonic
umbilical vein (?) ; c. Left half of umbilical ligament ; Ant.Ahd. Antei'ior

abdominal vein; ISp. Epigastric vein; g.h. Gall-bladder.

Text-fig. 34.—Liver of a second example of Gerrhosmirusflavigidaris, ventral

aspect. Lettering as in text-fig. 33.

be regarded as fixing this point were it not for the conditions

obsei'vable in Macroscincus cocteaui. In that lizard the portal vein,

immediately in front of the region where it has, as have the portal

veins of other lizards, a spiral twist, divides into two branches,

which enter the liver in a line with each part of the divided

umbilical ligament. As to the relationship between the divided
17*
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vimbilical ligaments and blood-vessels, it is noteworthy that in

Eumeces algeriensis two hepatic arteries are associated each with

one of the two umbilical ligaments of that lizard.

Gastrosplenic Omentum.—This mesentery is very conspicuous in

'Gerrhoscmrus. It stands out as a free fold with the following

. relations :—It arises from the stomach close to the pylorus and

passes obliquely downwards svipporting the posterior extremity of

the spleen, the rest of which lies upon the mesogastrium ; it is

finally attached to the median dorsal line of the body-wall on a

level with the left ovary.

This arrangement is practically repeated in Ilacroscinctts, where,

however, owing to the position of the viscera, the omentum is

shorter, but very strong and fibrous. Moreover the spleen does

not even reach, let alone hang over, the edge, as is the case with

Gerrhoscmrus. In Eumeces, however, the gastrosplenic omentum
is identical in its relations with that of Gerrhosai(,rits, save that it

is a little less pronounced as a free fold. I am not describing

here a state of affairs which is merely Lacertilian ; for in Tupi-

iiamhis the course and relations of the apparently homologous

fold are different and do not involve the spleen.

Hepato-pidinonary Ligaments.—GerrJioscmrus agrees with the

majority of Lizards in that the right lung is suspended by two
mesenteries, viz., the hepato-pulmonary and dorsal pulmonary.

It is noteworthy that the latter mesentery in the case of both

lungs extends to the very tip of the organ ; whereas in Eumeces
the mesenteries in question do not reach the extremity of the

kings. This is not, however, a characteristic of the Skinks as

opposed to Gerrhosaurus, for in Tiliqua the membrane is co-

extensive with each lung as in Gerrhosaurus. Mr. Butler *

observes that " certain Scincoid lizards are as to the relations of

their right lungs and liver intermediate between the Teiidfe and
other Lizards." My own knowledge of the family Scincida;

enables me to confirm Mr. Butler ; but his accurate statement

requires expansion t. In Euvieces, Macroscincus, and Tiliqua

there is, in fact, attached to the right lung a pulmo-hepatic liga-

ment which is not so extensive as in, e. g., Gerrhosaurits.

In Maa'oscincus cocteaui this membrane extends rather more
than halfway down the lung and ends off upon the dorsal pul-

monary ligament, necessarily running in this region in a direction

nearly at right angles to the longitvidinal axis of the lung.

Whereas in Gerrhosaurus flavigularis the two pulmonary mem-
branes join behind the right lungj, in both specimens which I

examined.
The fact that there is no ligamentous interval between the

* " On the Subdivision of the Body-cavitj' in Snakes," P. Z. S. 1892, p. 481.

t And has also been expanded by Hochstetter quoted below.

J Hochstetter (Morph. Jahrb. xxvii. p. 292) figures the same membranes in some
other Skinks, where they appear to agree with those of the forms studied by myself.

He says, however, of Gerrhosaurus madagdscdrlensis that the " caudal end of the

right lung commences to be isolated from the ligamentuni hepato-cavo-pulmonale."

It is not so in G-. flavigularis.
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prolonged right lobe of the liver and the gonad, both male and
female, does not bear vipon the question of the affinities of Gerrho-

saurus. For among the Skinks these organs may be in contact or

separated by a ligamentous interval.

MusGidar fibres in Mesenteries.—As is the case with other

Saurians, Gerrhosaurus has bands of unstriped muscle in several

of the mesenteries. The most impoitant of these is a bundle of

muscular fibres which accompanies the anterior abdominal A^eiu

(text-fig. 35, in) and runs into the gastro-hepatic ligament. It

is a thick bundle of fibres, but after traversing the gastro-hepatic

ligament for about half its extent it fans out into a fine bundle,

the individual fibres of which hardly reach the stomach. This

bundle is represented in many lizards. But the conditions

observable in Gerrhosat(,rn,s throw no light upon the affinities of

Text fig. 35.

Gastro-hepatic ligament of Gerrliosaiirusflavigularis, showing course of

muscu^lar bundle.

A. Gastro-hepatic ligament ; Ant.Ahd. Anterior abdominal vein ; G-. Stomach ; ,

L. Left lobe of liver ; m. Muscular band.

that lizard. For though it differs from the arrangement found

in the Scincidae, it shows no likeness to what is found in Lacerta

ocellata. In Eumeces, Mao'oscincus, and Lacerta oceUata the

bundle of fibres is continued without fanning out to the stomach,

where it forms a close investment of that organ for the greater

part of its extent in Macroscincus. Inasmuch as both specimens

of Gerrhoscmrus were identical in the characters of this muscle,

it may, I think, be assumed that its condition is tjqDical of the

species.

Pancreas.—The pancreas of Gerrhosaurif,s (text-fig. 36, p. 262)

differs from that of Lacerta ocellata in the comparative stoutness

of the branch which goes to the spleen. It is, in fact, like Leydig's

figure of the pancreas of Lacerta agilis, expanding when it reaches

the spleen. The pancreas of Gerrhosaurus furthermore differs

from that of Lacerta (at any rate ocellata) in that there is a
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patch of the gland on the dorsal side of the pyloric angle from

which the splenic limb arises, and which is continuous beneath

the end of the stomach with the main body of the pancreas.

In Lacerta ocellata the splenic limb arises from the main lobe of

the pancreas further towards the gall-bladder. In these points the

Text-fiff. 36.

Pancreas of Lacerta ocellata (left-hand figure) and of Gerrhosaurus
flavigiilaris (right-hand figure).

P. Pancreas
; py. Commencement of intestine ; spl. Spleen ; St. Stomach.

pancreas of Gerrhosaurus agrees with that of the Skinks, in which,

however, there is a tendency towards an enlargement of the dorsal

lobe of the pancreas and a disappearance of the splenic lobe. I

could not detect the latter in Macroscincus, and it was very thin

in Tiliqua.

Arterial System.

As one of the two specimens of Gerrliosarirusflavigidans which
I have dissected was successfully injected, I am able to g\Y& some
account of the arterial system, dealing particulai'ly with those

points which vary among the families of Lacertilia. The heart

has the usvial, but not universal, tag tying the apex of the ventricle

to the pericardium. The pericardium extends forward beyond the

ti-ifurcation of the arteria innominata.

A pair of arteries exist of very fair size, running one on each
side of the trachea in the position occupied by the carotids in

many Vertebi-ates, and they are like them quite close to the
trachea. These arteries have, however, nothing whatever to do
with the carotids. They are bi'anches of the pulmonary arteries

(P, text-fig. 37), and the existence of these arteries in what
appears to be an unexpected place is possibly indicative of a
former forward extension of lung-tissue.

The branches of the carotid arch diffei' slightly from those of
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some other Lizards, though they agree, as might be expected, in

their main features. The first branch given ofi" is a hyoid (Jiy,

text-fig. 37), which supplies the hyoid region generally; I have

not followed its branches minutely. In this region the carotid

is in close contact with the systemic arch. Further dorsally they

part company, and, shortly after this separation has occurred, the

Text-fis-. 37.

Aortic arclies and first part of dorsal aorta of GerrJiosaurusflaviffularis.

Ca. Carotid;
ff. Gastric; I.e. Vertebral artery; %. Hj'oid artery; 31. Muscular

twig ; ces. CEsopliageal branches ; P. Pulmonary arch ; Scl. Subclavian.

main trunk of the carotid arises. The trunks are here so twisted

that the carotid stem is given ofi" posteriorly and dives under
the carotid arch to reappear on its anterior face. The rest of

the carotid arch is to be regarded as ductus Botalli. From this

section arise two arteries : the first is a small muscular twig ; the
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second is an important trunk which divides into two branches.

One of these supplies the muscles of the shoulder-region (M) ; the

Text-fi^. 38.

Abdominal region of aorta of Gerrhosaurusflavigularis.

g^, ff'. Gastric arteries ; I.e. Intercostals ; L.Int. Artery of large intestine

;

ces. (Esophageal artery ; Si. Artery of small intestine.

other has a recurrent course and dives through the ring formed

by the carotid and systemic arches to supply the oesophagus (ces).
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The left systemic arch gives off no branches at all that I could

discover.

Fi'om the right systemic arch (which joins the left at about
the commencement of the lung) the two suhclavians (text-

fig. 37, Scl., p. 263) are given off, nearly, if not exactly, opposite

to each other. In front of this arises the vertebral artery {I.e.),

which gives off an oesophageal branch before plunging into the

thickness of the parietes. Behind the vertebral artery commences
the series of intercostals. The first intercostal artery arises just

before the junction of the two aortse. It gives off a branch to the

oesophagus. The next two intercostals have also oesophageal

branches ; but it is to be noted that in all these the right inter-

costal alone has this oesophageal branch. The left has none. The
remaining intercostals have no oesophageal or gastric branches.

Their arrangement is peculiar and agrees with that of the iSkinks
;

it differs from that of some other Lizards.

In Tropichirus hisjndus, for example, the regularly paired

intercostals emerge from the dorsal aorta close to the articulation

of successive vertebrae, and plunge at once into the thickness of

the parietes.

In Gerrhosaurus the intercostal arteries emerge from the

aorta at about the middle of each vertebra. In many cases,

and the arrangement is roughly alternating, the intercostal of

one or both sides divides at once into two branches ; one of these

plunges at once into the thickness of the parietes. The other

'

passes obliquely forwards and runs superficially in close relation

to a rib. This, however, only occurs in the thoracic region, not in

the lumbar.

Precisely the same disposition of vessels is found in Eumeces
and some other Skinks, and the fact is a bond of union between
the Gerrhosauridse and Scincidre.

The next artery to arise from the aoita is a gastro-oesophageal

(text-fig. 37, ces, g, p. 263, and text-fig. 38, oss, (/\ p. 264), which
divides at once into a thin forwardly directed oesophageal, and a

stout backw^ardly directed gastric. Between this and the lai-ge

gastric artery (text-fig. 38, g') are 6 jDairs of intercostals. Two pairs

intei'vene between this artery and that of the large intestine, and
one pair between the latter and the arteiy of the small intestine.

The ovarian and oviducal arteries present some features wdiich

are worthy of note. There are three pairs of oviducal arteries

which are not symmetrical. The first of these is really mainly aii

ovarian artery, which gives ofi" a thin and slender oviducal branch
running along the anterior section of the oviduct. The two
remaining oviducal arteries arise in common with an intercostal.

They lie in front of the i-ectal artery.

Venous Systevi.

Although the venous system of neither of the examples at my
disposal was injected, most of the veins were beautifully displayed

by their own turgescence.
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There are many differences in detail between the venous system
of this lizard and that of other genera.

Vena cava jMsferior.—It is interesting to note that Gerrhosaiorus

agrees with Tiliqua in that the left vena cava posterior is very
much thinner than the stout right vein. This is another of those
numerous though individually perhaps small points of likeness

between the genus whose anatomy is dealt with in the present
communication and the Scincidse. As in Tiliqua also *, the left

cava or vena renalis revehens lies to the left side of the mesorectum
and the right vein to the right side of that mesentery. The left

vena revehens is large where it receives the three or four veins

arranged in a fan-like fashion from the left ovary ; behind this

point it dwindles immediately but can be easily traced to the
kidney, where it becomes enlarged at its junction with the right

vena renalis revehens.

The left vena renalis revehens receives two intercostal veins

before the ovarian veins join it, and on the right side also I

observed two intercostals. I could only observe one, and that a
slender, oviducal vein joining the left vena renalis revehens. T

feel convinced, however, that no veins from the oviducts join the
afferent renal veins, as is often the case in Lizards. The reason
for this in the present species may be that the kidneys are

unusually far back.

Afferent Renal Veins.— The caudal vein reaches the kidneys as

an undivided vein. It runs between them and receives a cloacal

vein before dividing. Immediately after division each half receives

another cloacal vein. The cloacal artery runs exactly at the
point of division between the two afferent renals. At about the
end of the first thii-d of the kidney each renal afferent vein turns
at right angles and runs superficially over the kidney, giving off

a large branch to the kidney itself at about the middle of the
transverse diametei- of that organ. There is no sign of any
forward continuation of the renal afferent vein beyond the
anterior border of the kidney such as occurs in Chainceleon and
PygojnhS t.

Where the renal afferent vein reaches the border of the hind leg

it receives three veins, two from the hind limb and one from the

median dorsal parietes. It there runs directly forwards parallel

with the kidney, and on a level with the anterior end of that gland
receives the femoral vein, and a small parietal on the opposite side

which crosses the epigastric artery. The vein then continues its

straight course forward, and before bending inwards and downwards
to follow closely the inner margin of the fat-body gives off a short

forwardly directed biunch, which appears to me to be the
equivalent of the lateral abdominal vein of other Liza,rds. Its

shortness in Gerrhosattrus contrasts with its length in Tiliqua.

Hepatic Portal Veins.—The mode of entrance of the conjoined

intestinal portal and anterior abdominal and of the epigastric vein

* See Beddavd, P. Z. S. 1904, vol. i. p. 445, fig. 93.

t See P. Z. S. 1904, vol. ii. p. 15, fig. 4.
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has already been noted. The epigastric springs from the anterior

abdominal some way behind the liver (text-fig. 34, Ep., p. 259), and
rvmning along the umbilical ligament disappears in the substance

of the liver some way behind the anterior end. It is reinforced

by the usual branches from the median ventral parietes. Tliese

vary in number in what appeal's to me to be a remarkable way.

In one specimen repeated examination has only enabled me
to ascei-tain the presence of a single ventral j)<^(''''i^to-hejxitic

vessel, which joins the epigastric at about the middle of the liver.

In a second specimen, on the other hand, there were four of

these ventral parieto-hepatic vessels (cf. text-figs. 33 and 34,

p. 259). I am disposed to think that the fluctuation in number
of these blood-vessels is related to fluctuation in the number and
size of the doi'sal parieto-hepatic veins. These diftered in the two
specimens which I have dissected, though not quite to so great an
extent as the ventral parieto-hepatic veins. In the specimen with

but one ventral parieto-hepatic vein, the dorsal jxirieto-hejKdiG

veins were as follows:—a large vein accompanies the anterior edge

of a fold of membrane which in this, as in many lizards, runs

obliquely and binds the end of the right lobe of the liver to the

parietes. This vein runs superficially for a short distance

anterioi-ly alongside the aorta on the right side, and is clearly a

fragment of the right posterior cardinal. It reaches the parietes

on a level with and outside of one intei'costal artery and disappears

fi'om view to the inside of the next intercostal artery in front ; it

resembles a large superficially running intei-costal vein. Besides

this there are three other dorsal parieto-hepatic veins lying

behind it. In the second specimen, with numerous ventral

pai'ieto-hepatic veins, I could find only three dorsal ones ; and the

first of these was by no means so large as in the first described

individual.

I could find only one (jastro-lwpatic portal^ which was anterior

in position.

6. On two Points in the Anatomy of the Lacertilian Brain.

By F. E. Beddard, F.R.S., Prosector to the Society.

[Received May 17, 1905.]

(Text-figures 39 & 40.)

(1) Note on the Cerehellmn in Vamnus exanthematicus.

In the account of the Lacei-tilia in Bronn's ' Thierreichs ' * the
following statement is made concerning the cerebellum of

Varamts :
— *' Das Cerebellum oder das Hinterhirn ist gewohnlich

ein unpaarer, diinner, steil und hoch aufsteigender Korper, der
seitlich mit der Medulla oblongata fest zusammenhiingt. Bei

* Ed. \'i. p. 714.
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manchen Gattungen, z. B., bei Yaranus, Iguana, ist es nach den
Angaben von Stamiivis zwar diinn, aber schildformig, vome
concav, hinten convex und zeigt Andeutungen einer Sondei^ung

in eine mittlere und zwei seitliche Erliabenheiten, durcli sehr

schwache Vorragungen, zwischen denen Spuren von Furchen
liegen."

It seems plain from the above account that the cei-ebellum of

Varanus is considered to be like that of Iguana, and, presumably,
of other Lacertilia.

In one of the most recent works dealing with the brain of the

Sauropsida, the Catalogue of the Museum of the College of

Surgeons *, there is a description of the brain of Varanus and
some incidental references to the brain in the Lacertilia. Of the

brain of Varanus it is remarked that "the cerebellum is of

moderate dimensions and has the plate-like form usual among
Reptiles." Elsewhere (p. 110) it is said that " the reptilian brain

is narrow . . . , and, except in swimming forms, with insignificant

cerebellum." 1 have examiiied this specimen myself and agree

with the description. None of these statements, as I think, does

justice to the cerebellum of Varanus exanthematicus, which is not

at all like that of Iguana, has not a plate-like form, and is not
insignificant—compaiutively speaking, at any rate.

The accompanying figure shows the characteristics of the

Text-fig. 39. Text-fio-. 40.

Text-fig. 39.—Lateral view of brain of Varanus exantheinaticns (upper figure)

and of Tupinambis nigro^yunctatus (lower figure).

Text-fig. 40.—Dorsal view of brain of Varanus exanthematicus.

c. Cerebrum ; ce. Cerebellum ; op. Optic lobes.

cerebelliuii of the Teguexin Lizard (text-fig. 39), which appears

to me to be quite typical of the Lacertilia and to beai' out the

above quoted statements. It is a plate-like disc convex posteriorly,

which as it were lies up against the optic lobes and is propped up

* Descriptive and Illustrated Catalogue of the Physiological Series contained in

the Museum of the Roj'al College of Surgeons of England, vol. ii. p. 113 (2nd ed.).
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by them. It is faintly grooved in the middle line and laterally

on each side is a flattened process extending backward rather

beyond the rest of the cerebellum. Its insignificant proportions

are shown by the fact that the transverse (antero-posterior)

diameter of this thin plate is 2 mm., while the corresponding

measiu'ement of the optic lobe is 8 mm.
As will be seen from text-figs. 39, 40 (p. 268), the cerebellum

of Varanas exanthematicus is a much more important structure.

ISTot only the actual but the relative size of the cerebellum is

greater. The corresponding measurements to those given above

for Ttqnnambis are for Varauus—diameter of cerebellum 4*5 mm.,
diameter of optic lobes 4*5 mm. They are thus equal.

The difference in dimensions between the cerebella of the two
Lacertilia is due to the exaggeration in Va7'anus of the boss-like

eminence upon the cerebellum of Tupinambis and Iguana. ISTot

only is the cerebellum of Varanus exanthematicus much greater

in bulk than that of Tiqnnamhis or Iguana, but it is more
complicated in structure owing to furrows.

The dorsal furrow, continuous with that dividing from each other

the corpora bigemina, is more deeply marked in Varanus and more
definitely circumscribed than in Tupinambis ; in Iguana I did not

find any traces of it. In the second place, the cerebellum of

Varanus exanthematicus has an equally deeply marked lateral

furrow, which runs obliquely upwards and forwards. Thirdly, the

latei'al process of the cerebellum is much more sharply marked
ofl:' from the cerebellum itself than in Tupinmnbis, and runs

downwards rather than backwards, thus distinctly suggesting

the flocculus in the cerebellum of the higher forms. It is, indeed,

not at all unlike the cerebellar flocculus in Alligator.

It is plain therefore that the cerebellum of this Lizard is not
" a mere transverse plate," but an organ of some dimensions, and,

indeed, not very far, in point of relative size, from that of the

Crocodilia.

A large cerebellum has been associated in reptiles with the

swimming habit. And it is true that the Monitor Lizards are

often largely aqviatic in habit. Curiously enough, however,

the present species, with its large cerebellum, is stated by
Dr. Giinther* not to take to the water.

More likely, as it appears to me, is this advance in structural

complexity of the brain to be associated with the not only isolated

but high position which the Monitors occupy among the

Lacertilia-.

(2) On the Cerebral Hemispheres in Tropidurus hispidus.

I imagine that I am right in believing that the brain of this

Iguanoid Lizard has not up to the present been submitted to

anatomical examination. I am able, therefore, to add a fact of

* " On the Anatomy of Regenia ocellata" P. Z. S. 1861, p. 60.
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some little interest to what is already known about the Lacertilian

brain, as a result of the examination of two brains of this Lizard,

In the Lacertilian brain generally, so far as my own knowledge
and the inspection of published figures* enable me to state, the

optic lobes lie behind the cerebral hemispheres, the furrow between

them being practically vertical ; there is, in fact, no trace of an
overlap of the corpora bigemina by the hemispheres. In the

Ohelonia, on the other hand, it has been recognised that some
forms show an overlap of the corpora bigemina by the cerebral

hemispheres.

I have found this lobe very obvious in a brain of the large

Testudo vicina, the vascular system of which I have recently

described f. The overlap, however, is lateral and not dorsal. It

is quite different with Trojndums. Thei-e is a very distinct overlap

of the corpora bigemina by the hemispheres dorsally. The
corpora bigemina are thus partly hidden when the entire brain

is viewed on the dorsal aspect.

A comparison of the measurements of the brain in this species

and in Iguana tuhercidata seems to throw some light upon the

causation of this overgrowth of the cerebral hemispheres over the

corpora bigemina dorsally.

The following are the measurements to which I desire to

refer :

—

Iguana, Tropidurtis.

mm. mm.
Length of brain to end of cerebellum ... 16 11

Length of cerebral hemispheres 9 6

Breadth of cerebral hemispheres 11*5 6"5

It will be observed, from a comparison of these figures, that the

proportions between the total length of the brain in the two
Lizards, and both the breadth and length of the cerebral hemi-

spheres, are about equal. It therefore results that the overlap of

the hemispheres in Trojndurus is rendered necessary b}^ the skull

formation and consequent lack of room for increased lateral

growth of the hemispheres. By gi-owing over the corpora

bigemina, the hemispheres have been able to attain to the

proper size necessai-y to the equilibrium of their possessor.

These considerations may be regarded, perhaps, as discounting

the morphological importance of the partial covering over of the

corpora bigemina by an extension backwards of the cerebi'al

hemispheres.

Nevertheless, it is impossible to overlook the fact that there is

an appi'oximation in the brain of this Lizai-d, to whatever cause

it may be due, to those of higher Vertebrates.

* See Bronn's Klassen u. Ordnungen des Tliierreiclis, Ed. vi., and Mej'er, Zeitsclir.

wiss. Zool., Bd. Iv. (1893).

f Supra, p. 67.
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7. On now Coleoptera from South Africa collected by

Dr. H. Brauns and others

—

Serricornia, Endomychidce^

Erotylidce. By H. S. Gorham, F.Z.S.

[Received May 19, 1905.]

This paper is a sequel to those published by me in the ' Annals
and Magazine of Natural History ' for 1900-1901. The material

dealt with is similar in character to that contained in the col-

lections sent to me by Mr. G. A. K. Marshall, but is without
Coccinellidje or Languriid^e. The publication of the paper has

unfortunately been much delayed, owing to domestic reasons.

The Cleridfe are particularly well represented and indicate a

very rich fauna in this subfamily as well as in the Melyridse.

Hedyhius represents the Euroj)ean Mcdachius, and is evidently

(with its allied genera) as rich in species.

Telephorid^.

Telephorus viridescens Fab.

Telejihorus viridescens Fab. Syst. Eleuth. i. p. 295 [Cantharis),

Hal). Willowmore, Uitenhage, Cape Colony {Brcmns).

In the Munich Catalogue this species is given a.s a synonym of

Cantharis smaragdidus Fab. Spec. Ins. p. 259, a Brazilian insect

;

but Fabr. loc. cit. gives " Cap bon. spei " as the locality of the

Cantharis viridescens, with which my specimens agree very well.

Telephorus incisus Wied. Zool, Mag. ii, p. 71.

Hab. Algoa Bay, Cape Colony {Brauns). 2 examples.

Smaller than T. viridescens, with a thoracic vitta from the
front to the hind margin and without spots on the sides or at the
base ; elytra less green, of a dull grey-black.

Telephorus zonatus Gemm. Cat. Col. p. 1674.

Telephorus vitticollis Bohem. Ins. Caflfr. i. 2, p. 453, nee Menetr.
Cat. Bais. p. 162.

Hah. Algoa Bay, Cape Colony {Brauns). 1 examjDle.

Described by Bohem. loc. cit. from " Limpopo " B., Caffraria.

Telephorus bivittatus Fab.

Nee T. bivittatus Mars.

Hah. Algoa Bay, Cape Colony [Brauns). 1 example.

Telephorus nigrinus Bohem. Ins. Caflfr. i. 2, p. 457 {Cantharis) ?

Hah. Algoa Bay, Cape Colony {Brauns). 2 examples.

In one of the two examples sent the thorax is nearly twice as

wide as long, in the other example (which, from the length of its

antennae, appears to be a male) it is quadrate. This seems to me to

agree with the insect described by me (Ann. & Mag. N. H. 1901,
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vii. p. 351) as T. teter from jSTatal. From so few examples it is im-

possible to say whether these two pertain to one or two species
;

or what is the sex of the specimen with transverse thorax, which

is also more shining and has shorter antennse. I incline to the

belief that they repi'esent two species, the latter being referable to

C. nigrina Bohem.

L E R I D .^.

EuCYMATODERA Schenkling.

JiJiici/niatoderatichenklmg, Ann. Mus. Civ. Genova, 1899, p. 333;

Genera Ins. fasc. xiii. p. 19 (1903).

EuCYMATODERA ciXGULATA Klug, Cler. p. 273 {Tillies cingulatus).

Hah. Algoa Bay,

EuCYMATODERA HOTTENTOTA Knw, Ann. Soc. Ent. Belg. p. 463

(1893); Schenk. I.e. p. 20.

Ilab. Willowmore, Cape Colony {Brauns).

Cylidrus Lat.

CijUdribS '^ch&cik. Genera Ins. fasc. xiii. p. 5.

Cylidrus balteatus King, Cler. p. 263.

JIah. Bothaville, Orange 11. State (Brauns).

I had not seen this from S. Africa before.

Gyponyx Gorham,

Gyponyx Gorham, Ann. Mus. Civ. Gen. 1883, p. 604 ; Schenk.

I. c. p. 45.

Gyponyx chinensis Fab.

Gyponyx marmoratus Klug, Cler. p. 308 {Gleribs), nota p. 379.

Hah. Bothaville, Orange R. State {Brauns).

Gyponyx retrocinctus Chevr, Rev. Mag. Zool. p. 283 (1874).

Hah. Sunday River, Cape Colony {Brauns).

Gyponyx algoensis, sp. n.

Ohlongus, suhparallelus, piceo-branneus, nitidus ; elytris hast

dilittiorihus, toltra medium fascia undulata et apice albis.

Gapite crehre prothorace parce punctatis., hoc j^crnitido, antice

tenuiter constricto, postice coarctato ; antennis et jicdiyis rufo-

jyiceis ; elytris usque adfasciam grosse sei'iathn punctatis, iyide

ad. apicem fere Icevibus ; pedihus piceis, tarsis dihtiioribus,

metasterno pmictato. Long. 11-1 A millim.

Hah. Algoa Bay {H. Brauns).

The general colour of this species is dark pitchy brown, the

antennjie, palpi, tarsi, and the base of the elytra nearly as far as

the white fascia are rufo-piceous, the elytra are blackish in an
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indefinite way just before the very definite white fascia ; this is

narrowly interrujoted at the suture ; the apex is white, but with

a fine blackish margin ; the space between the fascia and the

apex is very obsoletely punctured, as is the fascia, almost smooth

externall3^ The eyes, head, legs, and body generally are clothed

with long but fine hairs.

One example of this insect received long ago from Dr. Baden is

in my collection, but had, unfortunately, no precise locality. It

is the larger specimen.

Gyponyx braunsi, sp. n.

Ulongatus, nigro-piceibs ; ore, antennis palpisque, thoracis

margine antico, corpore subtus, pedibiis (geniculis tihiisque

exceptis) cUlutioribus, rufo-piceis. Elytris hasi indeterminate,

fascia mediana {in marginem latissima jyostice hidentata)

maculaque apicali obliqtca testaceis. Thorace elongato, antice

tenuiter,ad basin fortius constricto ; elytris ad basin punctato-

lineatis, seriebus vix ad medium vectis, externe defcientibits.

Long. 13 7nillim.

Hah. Willowmore, Cape Colony (Brauns).

This species differs from any other known to me by its elongate

thorax and its comparatively smooth and shining appearance, and

also by the clear and distinct coloration and pattern of the elytra.

The colour of the body, with the exception of the head and thorax,

of the tips of the femora, and bases of the tibiae, is a bright rusty

red. The elytra have an oblique broad fascia, much indented,

running backwards from below the callus to the suture, of a pitchy

colour ; a much broader patch before the apex of a lighter pitchy

brown, deeply indented twice on its upper edge, and once on its

lower edge, so that it is narrowest in the middle. The lines of

punctures scarcely pass the first brown fascia, only four or five

punctures being on the yellow median wide patch. The thorax

is nearly twice as long as wide, its front margin is rufous, the sides

very little widened, not deeply constricted in front, the base

coarctate and margined, the punctuation close and fine, the disk a

little flat. I have at present only seen the example described,

which I have pleasure in naming after its captor. Dr. H. Brauns.

Graptoclerus Gorh.

Graptoclerus Gorh. Ann. & Mag. N. Hist. ser. 7, vii. p, 351

(1901) ; Schenk. I. c. p. 48, nota.

Graptoclerus quadripunctatus Gorh. I. c. p. 353.

Ilab. Grahamstown, Cape Colony (Dunkerbosh, Br. Pe^ither).

Described by me from Natal. 1 example.

Tarsostenus Spinola.

Tarsostenus univittatus Rossi.

Hab. Willowmore {Brauns).

Proc. Zool. Soc—1905, Vol. II. No. XVIII. 18
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DozocoLLETUS Clievr.

Dozocolletus Schenk. I. c. p. 38,

Pezoporus Klug, Olerii, p. 311.

Dozocolletus brunneus Hintz, Deuts. ent. Zeit. 1902, p. 397 ?

Hah. Willowmore, Algoa Bay (Brauns). Bothaville, Orange
E.. Colony.

I have not seen Hintz's description, but I have little doubt that

the insect taken in some numbers by Dr. Bi'avms is to be referred

to it. This species has a large head, the thorax as wide in front as

the head, the head and thorax deep pitchy brown, the elytra, legs,

and body light brown, the punctuation and strife are obsolete.

Dozocolletus sordidus, sp. n.

Sati(,rate hrunneus ; antennis 2i(dpisquerufo-hrunneis,illis quam
caput et thorax hreviorihus, articulis quarto ad octavum quad-

ratis, trihus ultimis transversis, apice compresso ; capite

prothoraceque creherrime conjiuenter , elytris fortiter striato-

pitnctatis, femoribus clavatis. Long. 5 millim.

Hah. Algoa Bay {Brauns).

Smaller than the species which I have assumed to be

D. hrunneus Hintz, and especially to be distinguished from
it by the shorter antennse, which have much shorter joints

;

the second and third joints are a little longer than wide ; the

foui"th to the eighth are about as long as wide, while the last

three joints form a compact club and are transverse. The eyes

are more prominent than in D. hrunneus, the femora are

strongly clavate. The thorax is as wide as the head in front,

milch narrowed to its base, obconic ; the elytra, small in proportion,

elongate-ovate.

Thriocera Gorham.

Thriocera Gorham, Trans. Ent. Soc. Lond. 1878, p. 156
;

Schenk. I.e. p. 117.

Thriocera pectoralis Khig, Clerii, p. 348.

a. Elytris icnicolorihus fascia media7ia plicata.

Hah. Algoa Bay, Port Elizabeth {Brauns).

(o. Elytris hasi rufis.

Hah. Algoa Bay, Port Elizabeth (^Brau7is).

Thriocera bicinctella, sp. n.

Nigra, nitida, tenuiter puhescens ; antennis, palpis pedibusque

rufo-brunneis, illis hasi dilutioribus ; prothorace brevi, antice

tenuiter constricto, postice coarctato, laterihus rotundatis, disco

incequali imjjresso ; elytris stiblcevibas, fasciis duabus elevatis,

eburatis, ad suturam i^iterruptis, aiiterioi^e (jttxta callimi) intus

ahhreviatis. Long. 5 millim.

Hah. Algoa Bay ^Brauns).
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Var., capite, antennis,palpis, elytris tosque adfasciamp>osteriorp,m,

corpore suhtus cum pedihus rufo-ferrugineis.

Hah. Port Elizabeth, Cape Colony [Brauns).

Anteniife as in T. j^ectoralis, but less robust, the two basal joints

stout, the intermediate joints longer than wide, the three apical

forming a lax club. The thorax is notably shorter than in

T. jiectoralis and of a different form, being much more narrowed
towards the base ; its disk is also roughly punctured and uneven,
finely pubescent with long hairs, but neither it nor the elytra are

so thickly pubescent as in T. pectoralis. The elytra are black, or,

as in the variety, red to the second fascia. The fascise are raised

and ivory-white, not clothed with silky-white hairs (as they are

in T. jjectoraUs), but clear shining white ; the anterior one is

shortened, so as to leave a space at the suture equal to its own
length, nor does it reach the margin.

There are two examples of the type form and two of the variety.

NoTOSTENUS Spinola.

JSfotostenus Schenk. I.e. p. 114.

NoTOSTENUS viRiDis Thvui. Nov. Ins. vol. i. p. 9 (1784).

Hah. Algoa Bay [Bra-mis).

MeLYRIDjE.

Anthocomus Erichs.

Anthocomus coriaceus, sp. n.

Breviter oblongus, nigei', obscure stihviridescens, longe puhescens;

capite prothoraceque nitidis., hoc prqfunde parce punctatus :

elytris coriaceis ; antennis (apice exceptis), tihiis tarsisque

ferrugineis. Long. 4 millim.

Hah. Bothaville, Orange R. Colony [Brauns).

Black, densely clothed with long black pubescence. Head and
thorax shining, the former veiy closely and finely, the latter very
sparsely punctured. Clothed all over with long fine hairs. The
mouth, palpi, antennae (excepting the extreme tip), the tibite, and
tarsi are ferruginous red. The elytra are little shining, coriaceous,

tubercles obscurely in rows and but little elevated, being rather

uniform all over their surface. There is a slight greenish, but
hardly perceptible, tint over the whole upper surface ; the body
beneath is quite black. As there are only two specimens, and I

cannot distinguish the sexes, it is impossible to say if this is a true
Anthoco7mis. The lamellse of the tarsi are about as long as the claws.

Hedybius Erichson.

Hedybius sculpticeps, sp. n.

Nigro-suhccendeus ; capite [basi excepta), antennis {articidis extus
et ajncem versus nigro notatis), prothorads margine, pedibus

18*
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anticis et interonediis {externe nigris) testaceis ; elytris cceruleis,

purpurea vel violaceo micantibus. Lo7ig. 5' 5-6' 5 millim. S 5-
Mas, capitis basi profunde excavato-eroso, erosione ima lota

7tigra : fronte elevata, in medio profunde sidcata. Antennis
aciite serratis, articido quinto triangulari apice nigro.

Femina, antennis brevioribus, leviter serratis.

Hah. Willowmore, Cape Colony [Brauns).

The head in the male is deeply excavated ; the surrounding parts

are yellow and elevated, bvit very differently from either of the
lledybii described by me in the 'Annals and Mag.' for Jan.
1900*. The deep notch in the front part of this elevated edge
of the crater is of itself sufficient to prevent its being confused

with them. The base of the crater in the male and the base of

the head in the female are black. The antennfe ai-e more acutely

serrate than in any other species I have seen. They vary in the
degree to which they are marked with black. Their second joint

is very short, the third as long as the basal, the fourth and fifth

triangular, the last in the male always black in its apical half

and more acutely produced inwards ; the following joints are

longer, acutely serrate, and more or less dark, in the females I

have seen always dark.

The thorax is of the same shape as in H. amce^ius, H. ancejjs, &c.,

but the disk is nearly all suffused with blue-black, two dark points

project on the base, and it is sometimes indented on each side in

front.

The scutellum is black ; the elytra are blue and often have a
beautiful metallic-violet reflection, they are finely coriaceous.

The legs are yellow but tinged with black, and the hind pair are

altogether dark, in which respect this insect also differs from any
of the Hedybii of this group described.

Three males and two females of this species were sent me by
Dr. H. Brauns.

Hedybius quadricornis, sp. n.

Oblongus, nigro -cceruleus ; cap)ite, prothorace pedibuscpiie san-
gimieis ; scutello et elytris viridibus, sericeo-pubescentibus

;

antennis rufis. articidis singulis (maris) nigro-notatis, feminm
articidis basi tribus rufis usqite ad apicem infascatis. Long.
4-4-5 millim. d 5 .

Mas, capite excavato-eroso, erosionis margine basali in cornu
duplici quasi elevato, cornu anteriore apice ciliato, 2}osteriore

hamato apice nigro, sujyra ocidos tuberctdato.

Femina, fronte depla^iata, basin versus nigrescente.

nab. Willowmore, Cape Colony (Brau7is).

Head, thorax, base of the antennte, margins and apex of the
abdomen yellow ; the scutellum and elytra are bluish green. The
upper side is finely clothed with a pruinose silky jjubescence,

long hairs are absent.

The head in the female and the front of the thorax in the male
* Ann. & Mag. N. H. ser. 7, v. p. 81 (1900).
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are sometimes faintly suffused, and the hind tarsi are blackish.

The body beneath is bluish. The extraordinary structure of the

head in the male is alone sufficient to distinguish this insect from
any species described ; it resembles in colour and size an insect

sent by Mr. G. A. K. Marshall from Salisbury, and which I

doubtfully referred to II. variicornis Bohem., but as the lattei-

specimen was a male I am certain that it does not belong to the

species I now describe.

Obs.—Boheman does not in describing If. superciliosus give the

diagnosis of the male head, but I have no doubt from his remai'ks

it is a male he describes. His express assertion, repeated, that

the scutellum is yellow precludes any of the specimens I have yet

received from being referred to this species. A considerable series

of this insect has been obtained by Dr. Brauns ; four males and
four females are before me.

Hedybius amcenus Gorh. Distant's Nat. in Transvaal, p. 197;

Ann. & Mag. N. H. ser. 7, v. p. 80 (1900).

Hah. Bothaville, Orange R. Colony [Braions).

One male and three females, in all respects agreeing with the

types. They are interesting as corroborating the differences

pointed out before and as being found in quite a new locality.

Philhedonus Gorham.

Philhedonus Gorham, Ann. & Mag. N. H. ser. 7, v. p. 82 (1900).

Philhedonus sericeus, sp. n.

Nigro-cceruleus, puhe brevi sericea vestitus ; prothorace rufo, fere

glabra^ macula nigra in margine antico haud bene discreta

;

elytris creberrime suhtiliter jnmctatis, p)uhe brevi p7ndnosis ;

scutello, pedibus et corpore infra nigro-cceruleis. long.

5 niillim. $ ?

Ilab. Bothaville, Orange R. Colony (Brauns).

This Philhedonus differs from the insect described by me as

P. coronat'us by its smaller size, by the wholly black antenna,

and by the labrum not being red ; the thorax is also differently

marked, the single black spot is placed upon the front margin, and

is wedge-shaped, pointing backwards. The head is blue-black and
shining, not punctui-ed, very sparingly golden pubescent; antennse,

mouth, and palpi black, the former short and feebly serrate. The
thorax is wider than long, the sides and base finely margined,

the anterior margin raised, but only very finely so.

The elytra are wide, and are widest a little before the apex,

deep blue with a silky and shining pubescence ; the punctuation

is fine, close, and confluent. They do not cover the apex of the

abdomen. The body and legs are entirely blue-black ; the vesicles,

which can be protruded from the sides (and are so in the

specimens sent), are blood-red. The pygidial segments beyond

the elytra show a green tinge. The examples, two in number, are

both, I think, females.
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PniLHEDOiSruS RUGULOSUS, Sp. 11.

Niger ^ nitidi(,s, jnibe erecta nigra vestiPas ; 2^rothorace riifo^plaga

magna discoidali marginem basalevn haud attingente nigra,

parcms irregidariter 2)'^'''>^Gtato ; elytris saturate ccerideis,

rugidoso-coriaceis ; scutello nigro ; corpore infra cum pedibus

nigris; antennisnig7-is, acute serratis. Long. 5'5')nillim. §.
Mas, antennis looigioribus, acute serratis, cajnte intra ocidos

inmqualiter im2}resso.

Femina, atitennis breviorihus, ininits acute serratis, fronte plana.

Hab. Willowmore, Oape Colony (Brauns).
Rather like F. sericeus. Head, mouth, antennse, palpi, legs, and

body beneath black. The head is uneven and impressed between
the eyes, the base is nearly smooth and shining ; the antenntB have
the first three joints testaceous beneath, from the foui-th to the
tenth the joints are longer than wide, acutely produced at

their innei' apices. The thorax has a large black and square
patch on the disk and front margin ; this is somewhat produced
behind, but does not reach the hind margin ; the disk is smooth
in fi'ont, but punctured and rugose at the sides. The form is

like that of P. sericeus, transverse, rounded at the sides and base,

without angles ; finely mai-gined, and a little elevated in front.

The disk and the elytra are clothed with long upright black hairs.

The elytra are of a deep violaceous or indigo-blue, uniformly
rugulose

; the rugosities are tuberculous. They are widest a little

before their apices, the apex broadly rounded. In addition to

the black erect hairs there is a white, shining, pi'uinose

pubescence, arranged in fasciae (but not very evidently so).

The legs and underside are wholly jet-black.

The male has the head unevenly impressed between the eyes,

the antennae more acutely serrate, and of course the front tarsi

four-jointed. The elytra cover the abdomen in airof the four
specimens before me ; in the female the segments of the abdomen
when distended appear narrowly margined with red.

Hedonistes, gen. nov.

Labtihm, corneum.

Tarsi antici quinque-articidati ; caput maris eroso-excisufii,

femince fronte plana ; antennoi maris articulo basali quinto

et sexto ampliatis, septimo ad utidecimum simplicibus ; feminm
articidis omnibus simplicibus.

Hab. Africam ineridionalem.

A genus recalling by the curious sexual characters of the
antennae in the male the genera Laius from Australia and Collops

from the New World, and by its excavated and coi-nuted head
in the male the genus Hedybius, with which it might have
been associated ; but I think although the enlarged fifth and
sixth joints of the antennae are only a sexual character, it is one
so similai- to what is found in Laius and Collops that it will be
well to keep insects of this family possessing it in a separate
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genus. M. Fairmaire has described some species as to be

attributed to Laius, from Madagascar, JSTossi Be. T have not seen

them, but I suspect it will be found that there are such radical

differences as to preclude such an association ; and he does not

mention enlarged joints. Laius, it may be observed, was founded

upon a female example from Australia, and ought strictly to be

suppressed for Westwood's name Jlegadeuterus, which at least

expresses the fact that the second joint of the antennae is enlarged

in the male sex. That he included other insects in his genus is no
reason for suppressing the name, but only for confining it to the

type, and to such as can be associated with it.

Hedonistes l^tus, sp. n.

Brevis, nigei^ 2^^^^^^ hrevi chierea erecta vestitus, valde jiitnctaias ;

elytris subqioadratis, grosse et covfiuenter punctatis, fascia lata,

ad marginein latissima, apiceque Icete sanguineis ; ejnstomate,

labi'o ad apicem et anteniiarimi hasi rufis. Long. 4*5-5

7iiiUi7n. c? 2 •

Mas, cajnte eroso-excavato, ad antennarum basin utrinque

carinato eleiiato, basi triangulariter elevato, elevatione in Qnedio

sulcata, antice ciliata, bicirro'sa ; antennarain articulis basali

quinto et sexto amjjliatis.

Femina, fronte jjlnncc, antennis sin^ylicibus.

Hab. Willowmore, Cape Colony (Braims).

Head and thorax black, thickly and the lattei' lathei" coai-sely

punctured; the antennae have four joints at the base red, the rest

black, the apical joint is elongate, the intermediate joints in the

male are longer than wide, in the female about as long as wide,

not serrate but rather triangular. The thoi'ax is shining, not

wider than the head, and much narrower than the elytra at the

base, somewhat cordate, with the margins a little reflexed. The
elytra are blue-black, with a fascia which is interrupted at the

suture, but very broad on the margin, of a fine blood-red, and
their apex is rather broadly margined with the same colour ; the

basal side of the fascia is produced along the mai'gin so as to

surround the shoulder ; their surface is uniformly, coarsely, and
in places confluently punctured, honeycombed. The legs are

black.

Eight examples, consisting equally of each sex, were sent me
by Dr. H. Brauns, by whom they were obtained at Willowmore
in Cape Colony.

E R o T Y L I D ^.

Amblyscelis hjemorrhous Gorh. Ann. Soc. Ent. Belg. 1885,

p. 326 ; Ann. & Mag. N. H. ser. 7, v. p. 90 (1900).

Hab. Bothaville, Orange R. Colony.

Excepting that the brownish-yellow colour is more diffused in

two examples fi'om Bothaville, so that one is wholly brown with
darker strife, and the other has a not very well-defined yellow

vitta, formed by the humeral spot extending to meet the apical
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yellow, there is no difference in these examples and those from
Natal.

E N D O M Y C H I D ^.

(Ediarthrus Gerst.

(Ediarthrus Gerst. Mon. Endom. p. 344.

CEdiarthrus algoensis, sp. n.

QE. natalensi similis et affi.nis. Ferrugineus. antennis, 2)cdpis

jjedibusqice nigris, tihiis t^ectis. Long. 4" 5 millim. S
Mas, antenncm'um articido nono am2)liato.

Hah. Algoa Bay [Brauns). 1 example.
Rather larger than (E. natcdensis, and difiering from it in having

the antennae wholly black, with all the joints rather longer and
more stoutly built ; the ninth joint is triangularly enlarged, as in

other species of this genus, in the males ; the two terminal joints

are formed quite as in CE. natcdensis, but are lai-ger.

The legs are black and have their tibise straight, which alone is

su.fficient to distinguish this species from ffi". natalensis. For
some general remarks on the genus I must refer to Ann. & Mag.
N. H. ser. 7, vii. p. 402 (IDOf).

Lycoperdina sericea Gei-st. Mon. Endom. p. 218?

Hah. Algoa Bay, Cape Colony {Brauns).

There is a single specimen of a very small Lyco'perdina in

Dr. Brauns' collection which T refer to this species with some
little doubt.

8. On the Foetus and Placenta o£ the Spiny Mouse (Acomy.'i

cahirinus). By Richard Assheton, M.A., F.Z.S.,

Lecturer in Biology in the Medicnl School o£ Guy's

Hospital, University o£ London.

[Received May 23, 1905.]

(Text-figures 41-45.)

I received from Mr. F. E. Beddard, F.R.S., Prosector to the
Zoological Gardens, London, a bottle containing the fcetus and
uterus from an individual of the Spiny Mouse {Acomys cahirhms).
The exact age of the fcetus was not known, but the figure (text-

fig. 41) given here shows that it was well advanced.
In the bottle were three objects—namely, the fcetus and

placenta (as shown in text-fig. 41), the uterus with Fallopian
tubes and ovaiies, and a third object which was a paitially
absorbed foetus and placenta.

The uterus is bicornuate; each horn measures about 18-20 mm.,
and passes gi-adually into the Fallopian tube, a short, coiled tube
lying alongside the ovary (4 mm, x 2 mm,).
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Each horn had been opened. Opposite the slit on tlie meso-

meti-ic side a sAvelling marked the place of attachment of the

fully formed placenta and foetus in the one case, and of the

absorbed specimen in the other.

The foetus appeared devoid of amnion and was chiefly remarkable

for the long hairs or spines which rise from the dorsal walls of

the nostrils and point backwards over the head. The pits from

which these hairs arise are plainly visible (text-fig. 41).

Text-fig. 41.

rx\
^,

Tlie fa3tus of Acomys cahirinus, tog-ether with the placenta separated from the walls

of the uterus. The sac-like folds attached to the discoid placenta are the

yolk-sac and amnion membranes. An epitrichium is seen closely applied to

the body of the foetus. X 3.

A thin membrane could be seen covering certain parts of the

embryo, the face, neck, and wrist, and it could be detected by

careful search over other parts. This membrane covered the

finer hairs, but was perforated by the stout bristles, and is

probably of the nature of an epitrichium.

The foetus was attached by a long cord to the placenta, which

had been separated from the uterus.

The placenta was discoidal in shape, but with a longer diameter

of 12 mm. and a shorter of 9-5 nun. In thickness it was about

3 mm. The embryonic surface was concave, the ab-embryonic

surface convex (text-fig. 42).

Attached to the proximal (foetal) surface of the placenta was

a wide sac through which the cord passed to the centre of the

placenta.

At the point where the cord appears to penetrate the sac there
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was a crumpled mass of membranes, consisting of the yolk-sac

and amnion, which had been detached fi'om the foetus during the

act of preservation.

Description of the Placenta.

The proximal wall of the yolk-sac, which lies up against the

face of the placenta, is extremely vascular and covered with an

epithelium of large columnar cells. Moreover, this epithelium

is much folded ; and the blood-vessels lie in the folds, and so

approach closely the surface of the placenta (text-fig. 42).

The yolk-sac wall is firmly attached to the placenta over the

peripheral area.

Text-fig. 42.

The placenta of Acomys with the proximal wall of the yolk-sac attached showing
the radiating vessels of j'olk-sac circulation which are covered with a thick

epithelium. X 3.

This attachment of the yolk-sac to the placenta is not so

intimate as it is in the common rat, in which animal the yolk-sac

forms villi or at least folds which become embedded in the tissues

of the allantoic placenta, but i-emain quite easily distinguishable

therefrom {cf. Robinson, A., " The Nutritive Importance of the

Yolk-sac," Journ. Anat. & Phys. vol. xxvi. p. 308 (1892);
Duval, M., " Le placenta des Rongeurs," Journ. Anat. et Phys.

1889-1892). In Acomys the yolk-sac is much folded, but the

folds do not become involved in the placental tissues (text-

fig. 45, HH).
The placenta itself, which we may i-egard as being neai-ly full

term, shows only a small area of actual vascular attachment to

the wall of the uterus (text-figs. 41, 42). Here it is rough, and
marked by open blood-sinuses and shreds of tissue. Passing

outwards and extending nearly to the rim, there is a layer of

rather darkly staining material showing no particular structure
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and containing dead nuclei, which I must regard as cell-detritus.

This layei' probably lay against, and was no doubt more or less

attached to, the uterine wall (text-fig. 45, D).

Text-fie-. 43.

A section of a portion of the placenta of Acomys taken vertically near the centre of

the organ, where the foetal capillaries are forming a network round ahout the

channels containing maternal blood.

F.BV. Foetal capillary. LE. Maternal leucocyte. MCH. Maternal blood iu

channels excavated in the trophoblast of the foetus. T. Tvophoblast
imclei. X 480.

From this point and passing over the edge of the placenta, and
covering the free surface of the fcetal side of the placenta, a flat-

tened attenuated epithelium can be distinguished (text-fig. 45, H,

p. 285). This becomes thicker and moi-e cubical as it nears the

point at which the yolk-sac wall is connected with the placenta,

and here it passes into the decidedly cubical or columnar epithelium

of the yolk-sac. This layer continued in the other direction

would pass at some period into the distal wall of the yolk-sac,

though whether this distal wall exists at the period undei-

examination I cannot say.

The rough surface of vascular attachment, so far as I can

judge from the general character of the cells, is composed entirely

of maternal tissue. This tissue is of that kind so frequently

found where trophoblastic ingi'owth is about to take place, and
had been named by Hubrecht trophospongia (text-fig. 44, p. 284).

Text-fig. 45 is a diagrammatic representation of a section

passing through the centre of the placenta. The placenta, as
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stated above, had been separated from the wall of the uterus, so

although shown in situ m the figure it must be understood that

the two parts were not together in my specimen. The line S
marks the boundary between the two.

On the outside I have drawn in outline the muscle coats

(M) of the wall of the uterus.

Within this, and seen only near the centre, is the trophospongial

tissue alluded to above (TS), while towards the peripheral parts

the thin layer of detritus can be seen at D, composed probably of

both maternal and foetal tissues.

Text-fip'. 44.
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The advancing edge of the trophoblast is sharply defined from
the matei-nal tissue (text-fig. 44, T). The troj^hoblast is composed
of a compact mass of cells with large nuclei and generally faii-ly

well-mai'ked cell-boundaries. It has, in fact, the character more
of a cytotrophoblast than a plasmodi-trophoblast (text-fig. 44).

The nuclei tend to arrange themselves in pairs.

Text-fio;. 45.

A diagram of a section taken thvougli the centre of the placenta of Acnmys. The
maternal channels are not much exaggerated in size, but the foetal capillaries

are considerablj^ magnified. The trophoblast la_ver in the region of the foetal

capillaries is not nearly so much attenuated as it should be.

The foetal vessels are dotted, the channels containing maternal blood are white.

The deep black is trophoblast.

AA. Allantoic artery. AV. Allantoic vein. T). Layer of cell-detritus probably
foetal as well as maternal. FC. Foetal capillary. H. Hypoblast of the parietal

wall of the yolk-sac. HH. Hj^poblast of the proximal wall of the yolk-sac,

very much folded. L. Lacunae in trophoblast containing maternal blood.

M. Muscle-coat of uterus. MA. Maternal artery. MES. Mesoblast of foetus.

MV. Maternal vein. S. Line along which the placenta had been detached
from the uterus. SP. Splanchnopleur layer of mesoblast. T. Trophoblast.
TS. Trophospongia. VV. Approximate portion of the main vitelline vessels.

Y. Cavity of the yolk-sac. YC. Blood-vessels of the j'olk-sac circulation.

This trophoblastic tissue, which in the figure (text- fig. 45) is

shown as a thick black mass (T), is honeycombed by channels
containing maternal blood (L), which channels become moi-e

broken and more numerous nearer to the foetal surface,

and the trophoblast consequently more attenuated, I think
there are possibly other cavities in the trophoblast- cells which
are not blood-spaces.

This mass of tissue formed entirely of trophoblast and maternal
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blood makes up nearly half the thickness of the placenta, and
contains no fcetal mesoblast or blood.

The half of the placenta towards the foetal surface is made up
of trophoblast (much attenuated) forming channels filled with
maternal blood, which take a more or less sinuous course, and a

network of fine foetal, capillaries, with also the larger vessels and
larger main maternal channels. This is shown diagrammatically

in text-fig. 45, FO, p. 285).

Text-fig. 43 (p. 283) is a drawing of an actual section of a piece

of this region near the maternal siu'face. The great bulk is made
up of the channels (MCH) excavated in the trophoblast containing

maternal blood. There are many leucocytes (LE). The walls of

these channels are thin, though the large trophoblastic nuclei (T)

are very conspicuous. The foetal capillaries are seen at F.BV.
Nearer to the fcetal surface the maternal channels become

finer and the fcetal capillaries perhaps rather more numerous.
At places where the main foetal arteries penetrate the tissues of

the placenta, a considerable quantity of foetal mesoblast tissue

accompanies them.
There are a few spherical masses of tissue within this region,

which are not vascular, nor do they seem to be trophoblastic.

They resemble in some respects Duval's " ilots vesiculeux," which,

according to him, are pieces of the maternal sub-mucosa which
have become enveloped by the advancing trophoblast layer.

The main features of the vascular systems are fairly easily

determinable.

In this specimen the whole of the maternal arterial blood-

supply arises from a single artery in the centre (MA), whicli

opens into the large afferent channel which lies partly in the

trophospongial tissue and partly in the trophoblast.

This, like the other main channels, is lined by a flattened

epithelium-like layer, which is probably a pseudo-epithelium of

trophoblastic origin where the wall is trophoblast, and tropho-

spongial origin where the wall is trophospongia.

Duval has described the growth inwards along the maternal

vessels of troj^hoblast cells to form a pseudo- epithelium. This is

denied by Jenkinson*, who derives the pseudo-epithelium from the

simple flattening of the adjacent cells. This is not a question

which can be decided by reference to a single stage ; but I may
say that there is nothing in this specimen which supports in any
way Duval's account in the movise.

The afferent channel divides into two main branches, which
divei'ge and then penetrate sti-aight to the foetal surface of the

placenta. Here they break up into channels, which take a rather

more sinvious course back again to the middle of the thickness of

the placenta, where they collect into a number of efferent channels

lying near the surface of the trophoblast and ultimately into two

* Jenkinson, J. W., " Obsei-vations on the Histology and Plij'siology of the Placenta

of the Mouse," Tijdschr. d. Ned. Dierk. Vereen. 1)1. vii. 1902.
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large efferent vessels which presumably debouch into two maternal

veins (MV).
These large efferent maternal vessels are more peripheral in

position than the afferent courses.

The fcetal blood-supply is less easily followed. The allantoic

arteries, on reaching the surface of the placenta, radiate and

subdivide and give off branches which pass into the placenta at

intervals over the more central part of the surface. These pass

(as regards the main stream) straight through the foetal half of

the placenta, but give off at frequent intervals small capillaries,

which take a more sinuous and radial course, anastomosing, forming-

network, and collecting together again into veins, which I believe

to run parallel with the arteries of the villus.

A considerable amount of connective tissue accompanies these

villi for the first part of their ingress into the placenta.

Comparison urith other Placentas.

The placenta is clearly of the type which I have described

elsewhere as cumulate as contrasted with the plicate type
characteristic of such groups as the Ungulates.

The general shape, the arrangement of the membranes and
their character, resemble, according to the interpretation placed

upon them above, the condition that pertains in Mns musculus,

and, rather less closely, that of Mtis decitmanus.

Jenkinson has recently given an account of the development of

the placenta of the Mouse, which differs in several important
particulars from that of Duval, which, until that time, had been
generally accepted.

Jenkinson agrees with Daval as regards the general arrangement
of membranes and in the main features of the development.

He differs, however, in respect to the vascular system, and my
account given above is in complete agreement with Jenkinson.

I see also nothing to suggest the appearance of an ingrowth of

the trophoblast into the maternal blood-vessels, and growth along

the inside as described by Duval ("plasmode endovasculaire ").

Another point of disagreement is with reference to the

glycogenous tissue. Duval takes but little notice of this and does

not seem to have found the maternal glycogenous mass, which,

according to Jenkinson, degenerates, and the space occupied by it

becomes subsequently filled with a second glycogenous tissue

which is of foetal (trophoblastic) origin.

This is a matter of very considerable interest. It is not to be
expected that an isolated case in an allied genus can afford any
conclusive evidence.

Unfortunately the method of preservation (corrosive sublimate)

is not suitable to the study of glycogen.

Tested with iodine I find no trace of glycogen, but there are

certain spaces in the trophoblast cells alluded to in the foregoing
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which may possibly have contained glycogen—so my evidence on
this point is negative.

Along the line which marks the internal limit of the foetal

mesoblast (that is to say, the limit of the capillaiy system of the

foetal villi) a deposit of brown pigment occurs. This appeai-s to

be deposited in the walls of the capillaries, by the endothelium.

It occurs nowhere else. Treated with the ferrocyanide test, it

shows no trace of blue colour.

In the detritus in the layer D (text-fig. 45, p. 285) there are

indications of the presence of free iron.

S'umniary.

To recapitulate my interpretation of the single specimen I

possess. The placenta of Acorays cahirinus is a compound
structure of maternal and foetal tissues in which, excepting the

blood, the foetal tissue largely preponderates.

On the maternal side is a centi'al area of attachment through

which the maternal blood gains access to the placenta,. Here
a thin layer of maternal connective tissue surrounds the main

afferent and efferent maternal blood-channels.

Within this region comes a thick layer of tissue prol:ably of

foetal origin (the trophoblast, the cells of which are large, stain

deeply, and have large nuclei), containing intercellular spaces,

which are continuous with the expanded maternal vessels just

named. These spaces are lined by an endothelium, as to the

origin of which I can give no account. There is no foetal blood in

this part of the placenta.

These two regions, of which the latter is by far the larger,

make up nearly one half of the whole placenta.

The rest (that is, all towards the foetus) is composed of channels

probably excava,ted in the trophoblast of the foetus and containing

maternal- blood interlacing with much branched tufts of fcetal

capillaries containing fcetal blood. These foetal capillaries are

in parts thickly covered with foetal mesoblastic tissue, but more

often are separated from the maternal blood by their own
endothelium and a single layer of trophoblast only.

The maternal afferent channels penetrate to the foetal surface

before undergoing much subdivision and are more central in

position.

The fcetal afferent vessels tend to penetrate the deeper layers,

but begin to break up nearer to the surface of approach than is

the case with the maternal afferent vessels.

There is no such intimate connection between the yolk-sac and

allantoic placenta as there is in the Rat.
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9. Remarks on the supposed Clavicle of the Saiiropodous

Dinosaur Diplodocus. Bj Francis, Baron Nopcsa,

Ph.D.*
[Received June 6, 1905.]

(Text-figures 46-49.)

It is still uncertain whether the extinct Dinosauria possessed

clavicles.

Considering the close relationship existing between these

reptiles, the Rhynchocephalians, Parasuchians, and Birds—this

last relationship being shown by the continuous tendency of

Dinosaurs to specialize on most different occasions in bird-like

manner—one is at first naturally induced to believe that in

Dinosaurs clavicles were present ; but, as a matter of fact, bone
after bone suj^posed to represent this element has had to be
removed from this position.

Hitherto only the family Ornithopodidee is known to possess,

in addition to scapula and coracoid, a curious further element in

the shouldei'-girdle, which was called clavicula, but may quite as

well form only a pai't of the sternum (this double element being
in one case united in the middle by bony matter). JSTo other
Saurischian or Orthopodous Dinosaur shows a clavicular ossi-

fication. It is true that in the Sauropoda, besides scapula and
coracoid, one or two flat bones are always present in the scapular

region of the body : these, however, do not represent claviculse,

but may with certainty be determined as ossifications of the
sternum. The discovery, therefore, of what may be called a

supernumerary bone besides the sternal plates in two of the several

Diplodocus skeletons known to science proves to be of quite

exceptional interest.

Hatcher, in his impoi'tant Monographs of the Dijylodocus

skeletons iSTos. 84 and 662 of the Carnegie Museum, desci-ibes

this element as follows :—" Throughout the greater portion of its

length it is circular in cross-section, it is bifid at one extremity
and slightly expanded at the other. It is strongly curved,

especially toward the bifid extremity. It is asymmetrical." In
a more complete specimen (No. 662) than the former (84) it is

'' somewhat expanded and spatulate ; the flattened extremity
presents a slightly rugose surface, as though it had been imbedded
in cartilaginous or muscular tissue, and this together with the
bifid nature of the other extremity has suggested the possibility

that the bone might be an os penis." After the description of

this bone, however, its asymmetiy is I'egarded by this eminent
palaeontologist as a weighty argument against its being an os

penis, and therefore its identification with the clavicula is

advocated.

* Coinmuuicated by Dr. A. Smith Woodward, F.R.S., F.Z.S.

Proc. Zool. Soc—1905, Vol. II. No. XIX. 19
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According to the figures given by Hatcher and rejiroduced here

(text-figs. 46 & 47) the bone in question seems to present a great

deal of what might be termed individual variatioD.

Text-fig. 46.

if

Supposed clavicula of Di^ylodoctis, No. 84.

Text-fie-. 47.

Same boue of Diplodocus, No. 662.

It seems to fit fairly well into the shoulder-girdle, but still
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there are sevei-al points to be brougiit foi-ward against tlie theory
of its clavicular natui'e.

Firstty, it must be remembered that in one case this problematical

bone, like the greater part of the skeleton, was displaced and that

in the second skeleton, as pointed out by Dr. Holland, the femur
bears tooth- marks of carnivorous Dinosaurs. In consequence of

this the relative position of the bone cannot prove anything for

or against its being an os penis ; for the penis would be one of the
first parts of the body to become displaced by decomposition and
the first part that would be torn away if carnivorous animals
were gnawing at the dead body.

Text-fig. 48.

Diagram of penis of Striithio.

Explanation of letters :

—

c.c, corpus cavernosum ; c.f., corpus fibrosum ; c.sk., coarse
skin; g., gutter; gl., glans-like part; m., muscles.

Secondly, in each of the two pretty complete skeletons that
comprised this bone, only one example was present, and this one
appeared to belong to the same side of the body. In other
specimens of Diplodocus tlie element was altogethei" wanting.
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This highly remarkable coincidence suggests the probability that

the bone in question represents an asymmetrical but nevertheless

unpaired organ.

So far as I am awai'e thei'e is no known i-eptile, living or

extinct, in which the clavicle is bifui'cated at one end. Moreover,
in most terrestrial and aquatic reptiles, when clavicles ai'e present

there is also an interclavicle, which has never been found in

Sauropoda. It must also be remembei'ed that these large

hei-bivorous Dinosaurs were probably descended from the carni-

vorous Theropoda, which are always destitute of a clavicular

arch.

Text-fig. 49.

I,
.^

Os penis of European Otter.

I am therefore of opinion that the problematical bone of

Biplodocus in question cannot be a clavicle, and it is necessary

to consider Hatcher's alternative suggestion that it is an os

penis.

The fact that existing birds and reptiles are destitute of an os

penis does not necessarily imply that gigantic reptiles like

Dijylodocus similarly lacked the bone. Among Mammalia it is

well known that the element occurs only sporadically, being
present, for instance, in the Anthropoid Apes and absent in Man.
Among the living reptiles we know two types of genital oi-gans.

The Squamata show what may be called a bifid penis, while the

Orocodilia and Ohelonia have the penis simple exterioi'ly, with a
corpus fibrosum and freqviently even a glans penis well developed.
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In Chelonia the penis sometimes exiiibits internally a partially

bifid structure.

For the purpose of this paper the penis of birds is of quite
exceptional interest. In its origin it is not only traceable to the
Crocodilian type, but shows a very great amount of asymmetry, and
besides in tlie Ratitae a distal bifurcation of the corpus fibrosum
(text-fig. 48, p. 291). In Struthio the distal part of the penis is

changed into a gians-like organ, while in Rhea the corpus fibrosum
consists of an exceedingly hard and nearly cartilag-inous substance.

A bifurcation like that observable in the problematical bone of

Diplodocus is also frequently to be met with at the distal end of

the mammalian os penis, which is often asymmetrical. The os penis

of mammals always shows quite remarka,ble variability. For
comparison with the bone of Diplodocus^ side and hind views of

the OS penis of the European Otter (Lutra lutra) are given (in

text-fig. 49, p. 292), and one can see at a glance the well-rounded,

smooth, condyle-like, distal ends, the proximal rugosities, and the
lateral impressions for the attachment of the corpus fibrosum. In
other mammals the corpus fibrosum is not attached laterally to the
ossified element, but ends in a deep pit situated at the proximal
end of the latter.

We have therefore to consider the following propositions :—
(1) That among the Mammalia it is the corpus fibrosum with

which the os penis comes in close contact, forming the anterior

prolongation into the glans penis, that the os penis ossifies from
fibrous matter; that a corpus fibrosum is also present among
Reptilia, and that therefore an os penis in Dinosaurs can only
have originated from the corpus fibrosum.

(2) That in Rhea the corpus fibrosum is quite as hard as cartilage,

and difters from this only by not possessing cartilage-cells.

(3) That in Sauropsida a glans is frequently present.

(4) That it is quite a common thing to find bird-like characters

in vaiious parts of the Dinosaui-ian skeleton.

(5) That among the birds the Ratites show the most priniitive

and still the best-developed male genital organ.

(6) That the shape and variation of the problematical bone in

D'qjlodocus are well in accord with its being an os joenis, while
they militate against its determination as clavicular.

(7) Lastly, that this so-called clavicula when present is always
found only as an unpaired organ showing the same direction of

curvature.

Hence I am of opinion that it is at present advisable to remove
the subject of this paper from the shoulder-girdle and determine
it as the ossified axis of the penis.

Further evidence and, especially, fui'ther discoveries are naturally

necessary before so delicate a question can be regarded as definitely

settled ; but since Hatcher's single argument against the bone in

question being an os penis (namely, its asymmetry) breaks down
on reference to Struthio or even to Lutra, the balance of the
argument is at present in favour of this newer interpretation.

Prog. Zool. Soc—1905, Vol. II. No. XX. 20
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The existence of clavicles in Dinosauria must therefore still be
considered doubtful.

In conclusion, I wish to express my thanks to Mr. Boulenger,

Dr. Forsyth Major, Mr. Pycraft, and Dr. A. S. Woodward at the

British Museum, and to Professor Stewart and Mr. R. H. Burne
at the Royal College of Surgeons, for their kind help in studying

so intricate a question.
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November 14, 1905.

G. A. BouLENGER, Esq., F.R.S., Vice-President,

in the Chair.

The Secretary read the following reports on the additions tha.t

had been made to the Society's Menagerie during the months of

June, July, August, September, and October, 1905 :

—

The number of registered additions to the Society's Menagerie
dui'ing the month of June was 321. Of these 57 were acquired

by presentation, 53 by birth, 14 by purchase, 195 were received on
deposit and 2 in exchange. The number of depai-tures during
the same period, by death and removals, was 178.

Among the additions special attention may be called to :

—

1. An Orang-utan [6'imia satijrus) from Deli, Sumatra, presented

by Dr. J. C. Cxraham on June 25th.

2. A Wolf's Monkey {Cercopithecus icolfi) from the Congo,
deposited on June 26th.

3. Eleven Kiwis {AjMryx maiitelli) from the Noi"th Island,

jSTew Zealand, seven being presented by the Government of ISTew

Zealand and Mr. H. C. Wilkie, F.Z.S., on June 26th, and four

by the Earl of Ranfurly, H.M.Z.S., on the same date. The
Society is specially indebted to Mr. H. C. Wilkie, in whose care

these Kiwis were successfully brought fi'om ISTew Zealand.

The number of i-egistered additions to the Society's Menageiie
during the month of July was 274. Of these 96 were acquired l>y

presentation and 17 by purchase, 92 were received on dej^osit,

1 by exchange, and 68 were bred in the Menageiie. The number
of departui'es duiing the snme period, by death and removals,

was 184.

Among the additions special attention may l^e called to :

—

1. A female Leopard (Felis pardtcs) from near Hong Kong,
presented by Mr. J. A. BuUin on July 26th.

2. Three Californian Sea-Lions {Otaria gillespii) from Santa

Barbara, ]jurchased on July 11th.

3. A White-tailed Gnu (Connochoites gnu) born in the Menagerie

on Jvily 25th.

4. A male Somali Osti-ich {Struthio mohjhdoplianes) from
Somaliland, purchased on July 14th.

5. A Collection of Birds from British Guiana, including examples

of five species new to the Collection, presented by Mr. E. W.
Harper, F.Z.S., on July 31st.

The numbei' of registered additions to the Society's Menagerie
during the month of August was 348. Of these 108 were acquired

by presentation and 37 liy purchase, 66 were born in the Gardens,

103 were received on deposit and 34 by exchange. The numbei-

of departures during' the same pei'iod, by death and removals,

was 255.

Proc. Zool. Soc—1905, Vol. II. No. XXI. 21
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Among the additions special attention may be called to :

—

1

.

A Silky Marmoset {llcvpale chrysoleucos) from Brazil, deposited

on Aug. 30th.

2. A pair of West-African Marsh-Bucks [Limnotragus graMs)
from the Congo, purchased on Aug. 31st.

3. A Spot-billed Toucanet [Selenidera macuUrostris) from Santos,,

purchased on Aug. 19th,

4. A Black-and-White Cobra (Sake onelanolenca) from West
Africa, deposited on Aug. 31st.

The number of registered additions to the Society's Menagerie
during the month of September was 313. Of these 106 were acquired

by presentation, 26 by purchase, 124 were received on deposit,

15 by exchange, and 42 wei'e bred in the Gardens. The number
of departures during the same period, by death and removals,

was 245.

Among the additions special attention may be called to :

—

1

.

A male Orang-utan {Simia satyms) from Sumatra, presented

by Mr. H. N. Ridtey on Sept. 7th.

2. Five TalapoinGuenons(Cercoji;>{^Aec'?6S i5«Z«jijoM(!.)fromUbanghi.

Upper Congo, deposited on Sept. 19th & 21st.

3. A Jaguarondi [Felis jaguarondi) irom S.America, purchased

on Sept. 11th.

4. A Binturong [Arctictis hinturong) from Singapore, presented

by Mr. H. N. Ridley on Sept. 7th.

5. A White-tailed Sea-Eagle {Haliaetus albiciUa) from the

Arctic, presented by the Duke of Orleans, F.Z.S., on Sept. 30th.

6. A Knob-nosed Lizard (^Lyriocejihalos scatatus) from Ceylon,,

presented by Mr, E. Ernest Green, F.E.S., on Sept. 26th.

The registered additions to the Society's Menagerie during the

month of October were 232 in numlaer. Of these 74 were
acquired by presentation and 79 by purchase, 3 were born in the

Gardens, 53 were received on deposit and -23 in exchange. The
total number of departures during the same period, by death and
removals, was 216.

Among the additions special attention may be called to :

—

1. A White Oryx {Oryx leucoryx) frem Arabia, pi-esented by
Col. R. J. Scallon, O.B., D.S.O., on Oct. 30th.

2. A Cave-Rat {Thryonomys sioinderianus), a Bouviei''s Owl
{Scotopelia houvieri) (new to the Collection), and a Beautiful Wood-
Hawk [Dryotriorcliis sjyectahilis), from Lagos, presented by Dr. W..

F. Macfarlane, F.Z.S., on Oct. 13th.

3. Three Antillean Boas {Boa diviniloqua) from St. Lucia,

West Indies, presented by the Hon. E. G. Bennett, K.C., on
Oct. 28th.

Col. W. H. Broun exhibited a mounted, head and skin of a

White Waterbuck {Kohus eUijysi'prymnus) and tw^o mounted heads
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of Rhinoceros [Rhinoceros bicornis), and made the following

remarks :

—

"The White Waterbuck was shot in July 1904 on the right

bank of the Guaso jSTyiro river, about 20 miles west of the Lorian
Swamp, British East Africa, lat. 1° N., alt. above sea 1000 feet.

A white doe was alone with the buck. The ordinary Waterbuck
seen there were all examples of Kohus ellipsiprymnns. The eyes

of this buck were of the normal colour-, not pink.
" Of the two Rhinoceroses, one was a female and carried two

normal and two rudimentary horns. She was shot in August
1904, in dense covert, west of the Jambeni Mountains north-east

of Mount Kenia, at an elevation of 4150 feet above the sea. It

was not seen till after death wdiat an iutei-esting animal she was.

One of the rudimentary horns was between the ears and the other
about 4 inches further back.

" The other individual was a male, and was shot in September
1904 north of Abei'dare range, British East Africa ; height above
sea 9600 feet. The anterior horn showed abnormal growth due
either to an old injury or excessi^•e wearing away of the outei-

surface from the tij) downwards."

The Hon. Walter Rothschild, F.Z.S., exhibited specimens of a
very rare and interesting Marsupial, hitherto unique, in the Paris
Museum, viz. Dactylopsila 2Kdp>ator Milne-Edw., which differed

from Z>. trivirgata in possessing an extremely thin, prolonged,
second finger.

Mr. Rothschild also exhibited two tusks wdiich had been
obtained by Bai-on Maurice de Rothschild during his recent
expedition to Abyssinia. They were so unlike the normal tusks
of any known animal, that Mr. Rothschild was of opinion that
they might belong to some new form.

Mr. A. S. Hirst, F.Z.S., exhibited microscopic preparations of

a new Hsemosporidian from the blood of an African Stork {Lepto-

ptihcs anfjineniferus). He pointed out that this parasite belonged
to the genus IIalteridium, but differed from H. danilewskyi in its

greater size (stade moyen 7-10 /^t), and also in its method of

sporulation, in which the merozoites were more numerous,
smaller, and arranged in a ball-like I'ounded mass. The name
Hcdteridmm cramenium, was proposed for the new species.

Dr. Walter Kidd, F.Z.S., I'ead a paper, illustrated by lantern-

slides, " On the Papillary Ridges in Mammals, chiefly Primates."
The ari"angements of the ridges on the hand and foot of 24
species were shown and described, and their functions discussed.

Arguments were brought forward to show that their primary
function was to increase the delicacy of the sense of touch.

21*
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Dr. p. L. Sclater, F.R.S., read a letter addressed to him by
Mr. William Rodier, dated Tambua, Station, Cobar, New South

Wales, June 29th, 1905, in which it was stated that Mr. Rodier's

plan for combating the Rabbit-pest ('Nature,' March 21st, 1889)

was still proving a " wonderful success." As there had been

some good rains in the district the feed at Tambua was " splendid,

right up to the boundary netting-fence," but on the other side

there was "absolute starvation," owing to the great numbers of

rabbits. This summer, in Mr. Rodier's opinion, would see the

surrounding district quite "eaten out" by the rabbits, which

were there in millions, but were easily kept down at Tambua by
liis plan.

Mr. Rodier's plan, which was very simple, might be shortly

ilescribed as follows :—Ferrets and nets are employed to catch the

labbits alive in the usual way, but while all the females captured

are destroyed, the males ai'e turned out uninjured. The results

ai-e that the male rabbits, so soon as they begin to predominate in

numbers, persecute the females with theii- attentions and prevent

them from breeding. They also kill the young rabbits, and, as

]\[r. Rodier declares, " worry the i-emaining does to death."

Mr. Henry Scherren, F.Z.S., exhibited two lantern- slides of old

pietui'es of Anthropoid Apes, aiid made the following remai'ks on
tlie Satyrus indicws of Tulpius (text-fig. 50) :

—

There appeared to be in Dapper (' Beschreibung von Afrika,'

Amsterdam, 1670, p. 393) an early reference to a Gorilla. No
figui'e was given, but the description, though of course inexact,

seemed to fit the Gorilla better than the Chimpanzee, especially

with regard to erect progression *, the folk-story of carrying ofi"

a,nd }-avishing women, and the supposed human origin. The
passage is as follows :

—

"Hier [Quoja, north of Fernando Po] wird auch ein Tier

gefunden, welches die Einwohner Quojas-Morrou oder Worou
unci die Portugallier Salvage dass ist ein Waldmann nennen.

Es hat einen gi'ossen Kopf, dicken Leib, fleischichte Arme, damit

es in Ringen sehr starck ist, aber gantz keinen Schwantz ; und
gehet zuweilen mit ausgerecktem gerade Leibe aiif den Hintei--

fiissen allein wie die Alien zuweilen auf alien vieren langst dei-

Erde. Die Schwartzen sag-en dass es von Menschen entsprossen

;

aber durch das wilde Leben im Busche zum halben unverniinft-

igen Tiere sei worden. Diese Tiere leben vom wilde Honige
und die Friiehten in den Biischen : auch fechten sie fort und fort

mit einander. Ja,, sie diirfen nicht allein die Frauen ergreifen

und nohtziichtigen, sondern auch die gewafnete Manner selbsten

anfallen."

In December 1904 the Hon. Walter Rothschild, M.P., laid

before the Society a valuable paper, entitled " Notes on Anthi-o-

poid Apes " '^, and exhibited what was undoubtedly the finest

* R. I.Pocock, P.Z.S. 1905, vol. ii. p. 178.

t P. Z.S. 1904, vol. ii. pp. 413-140.
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collection of mounted specimens, skeletons, and skulls ever
brought together. In his paper Mr. Rothschild spoke of the
Satyrus indicns Tulp., and identified it with Swiia satyrus Linn.,
claiming that the latter name must now be applied to a Chim-
panzee—to quote his exact words, "the famous 'Tschego' proves
to be the veritable ^Simia satyrus."

Text-fii!-. 50.

The Sdfj/ni.s iiidicuf: of Tulpius.

Mr. Scherren then quoted the following description by Tulpius
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of the anthi-opoid presented at the end of tlie seventeenth century

to Prince Frederick Henry of Orange:

—

" Quamvis extra forum medicuni, attexam tamen huic telse

Satyrum Indicuni ; nostra memoria ex Angola delatum : et

Frederico Henrico Arausionensium Principi, dono datum. Erat
autem hie Satyrus quadrupes : sed ab humana specie, quam pra?

se fert, vocatur Indis orang-outang : sive homo sylvestris, uti

Africanis quoias morrou. Exprimens longitudine puierum trimum,
ut crassitie sexennem.

" Corpore erat nee obeso nee gi-acili, sed quadrato habilissimo

tamen, ac pernicissimo. Ai'tiibus vero tarn strictis et musculis adeo

vastis : ut quidvis & auderet et posset. Anterius undique glaber :

at pone hirsutus, ac nigris crinibus obsitus. Facies mentiebatur
hominem : sed nares sima?, & aduncsp, rugosam, et edentulani

anum.
" Aures vero nihil discrepare, ab humana forma. Uti neque

pectus ; ornatum utrimque mamma prjetumida (erat enim sexus

fcemini) venter habebat umbilicum profundiorem ; et artns, cum
superiores, tum inferiores tam exactam cum homine similitudi-

nem, ut vix ovum ovo videris similius.

" ISTec cubito defuit requisita commissura : nee manibus digi-

torum ordo : neque pollici figura humana : vel cruribus surse, vel

pedi calcis fulcrum. Qu£e concinna, ac decens membrorum forma,

in caassa fuit, quod multoties incederet erectus : neque attolleret

minus gravate quam transferret facile, qualecunque gravissimi

oneris pondus.
" Bibituius prehendebat canthari ansam, manu altera ; alteram

vero vasis fundo supponens, abstergeba.t deinde madorem labiis

relictum, non minus adposite ac si delicatissimum vidisses

aulicum. Quam eandem dexteritatem observabat utique cubitum
iturus. Inclinans quippe caput in pulvinar, & corpus stragulis

convenienter operiens, velabat se hand aliter, ac si vel mollissimus

illic decubuisset homo.
" Quin imo narravit aliquando affini nostro, Samueli Blomartio,

Rex Sambacensis, Satyros hosce, prtesertim mares, in Insula

Boi'neo, tantam habere animi confidentiam, & tam validam
musculorum compagem : ut non semel impetum fecerint, in viros

armatos, nedum in imbellem, foeminarem, puellarumve sexum.
" Quarum interdum tam ardenti flagrant desidei-io : ut raptas

non semel constuprarint. Summe quippe in Venei'em sunt pro-

clives (quod ipsis, cum libidinosis veteru.m Sa,tyris commune)
immo interdum adeo protervi ac salaces : ut mulieres Indica?

propterea vitent cane pejus et angue saltus ac lustra, in quibus
delitescunt impudica hpec animalia."

Mr. Scherren called attention to the discrepancy between the

Linnean diagnosis of Simia satyrus and the description of Tulpius

with respect to form and size. Linna?us wrote :
" Magnitudine

puei'i sexennis," which differed widely from the words of Tulpius

:

" Exprimens longitudine puerum trimum, ut crassitie sexennem."
It was also suggested that the expression " corpoi-e quadrato "

suited a Gorilla rather than a Chimpanzee, and confirmation was
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sought in the pictures by Wolf of WombweH's Goiilla (from a
ilaguerreotype) aud a Chimpanzee from life which hung in the
meeting-room. Sir Harry Johnston * had seen a reproduction of
Tulpius's figure in Tyson's work on the Chimpanzee (London,

Text-fig. 51.

Early figure of Chimpanzee, from Astley's 'Travels.'

1699), and was struck by its resemblance to a Gorilla. Another
picture (text-fig. 51) (with label, of which the following is a
translation :

—
" Chimpanzee, 21 months old, brought from Angola,

* P. Z. S. 1905, vol. ii. p. 72.
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in 1738, 2 ft. 4 in. high'') was thrown on the screen to prove that

as early as 1 746 the Satyrus indicus was recognised as cliftei-ing-

from the Chimpanzee. This pictni'e was said to have been taken
from life.

It was usually said that the existence of an African anthropoid
• other than the Chimpanzee was not known till about the middle
of the last century. This was not the opinion of J. E. Gray ; for

at a scientific meeting of this Society *, in calling attention to

Wombwell's Gorilla, he alluded, but without quotation, to

Bowdich's 'Mission to Ashantee' (London, 1819), where the
" African Orang (Pithecus Troglodites) " was compared with the
Ingena.

The following papers were I'ead :

—

1. On a Collection of Mammals brought home by the Tibet

Frontier Commission. By J. Lewis Bonhote, M.A.,

F.L.S., F.Z.S.t

[Received August 9, 1905.]

(Text-figures 52 <fc 53.)

The collection T of mammals brought home by the Tibet
Mission, and collected by Capt. H. J. Walton of the Indian Medical
Service, although not large in numbers contains several specimens
of great intei'est, and there can be no doubt but that the region
is full of mammalian treasures, only waiting time and opportunity
for theii' discovery.

Of the eight sjDecies of which examples wei-e brought back, two,
Microtus toaltoni and Cricetulus lama, ai'e new to science, while
the large red Fox of the country is sufficiently distinct to be
entitled to subspecific rank. In addition to these, I have been
enabled for the first time to examine the skull of another Fox,
Ytd'pes ferrilatus, desciibed 63 yeai-s ago, but of which the skuU-
chai-acters have hithei-to remained entirely unknown. This skull

shows features of great peciiliarity, and proves the validity of

ferrilatus as a species, a matter hithei'to considered doubtful by
some writers.

In addition to the specimens collected by Capt. Walton, the
British Museum is indebted to Col. Waddell foi- two oi- three skins,

an account of which has also been incorjioi-ated in this j)aper.

Felis manul Pall.

Felis manul Pall. Reise Russ. Reichs, iii p. 692 (1776);
Blanf. Faim. Br. Ind., Mamm. p. 83 (1891).

* P. Z.S. 1861, p. 278.

t [The complete account of tlie new forms described in this communication appears
here ; but since the names and preliminary diagnoses were published in the
' Abstract,' the former are distinguished by being underlined.

—

Editor.]

J A sketch-map giving all the localities in which this collection was procured is

published in 'The Ibis' (1905, p. 57, pi. ii.).
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a. 6 Yamdok Lake, alt. 15,000', 28th Sept., 1904.

This specimen, the only one procnved, was brought home l)v

Col. Waddell.

VULPES VULPES WADDELLI.

Vuljyes vuljjes waddeUi Bonhote, Abstr. P. Z. S. No. "iS, p. 14,

Nov. 21, 1905.

a. Khamba Jong, alt. 16,400', 8th Oct., 1903.

b. Phari Jong, Upper Chumbi Valley, 11th Jan., I904z [coll.

Waddell).

General coloui' above reddish fulvous, the mediaii doi-sal area

from the occiput to the root of the tail being bright red, shading
to pale buff on the flanks and hindquarters. The head rufous :

the ears moderately large and pointed, being clothed with long-

white hairs on the inside and short black ones externally. Feet

I'ufous along their mai-gins and white or grey in the centi-e.

Tail long, woolly, and very bushy, tipped with white ; each hair

being pale fulvous at its base, with a long, black, terminal

portion. Underparts pure white.

The skidl does not show any special characters by which it may
be distinguished fi-om that of the typical form. It is stout and
well built, being short and broad in the muzzle and rather sw^oUen

in front of the orbits, but otherwise it shows no features of note.

Dimensions of type (in flesh). Head and body 25 in. ; tail 16 in.

;

hind foot 6 in. Height at shoulder 14-75 in. Weight 8 lbs.

Skidl. Greatest length 145 mm. ; zygomatic breadth 72 ; width
in line with ant. root of pm. 4, 37'5. (Further skull-dimensions

are given under the next S23ecies.)

Hahitat. Khamba Jong, Tibet, alt. 16,400'.

Tyi)e. B.M. 5.4.6.1. Collected 8th October, 1903, by Capt.

Walton.
This race may be readily distinguished from V. v . flavescens by

its much brighter coloration throughout, and especially by the

deep red median dorsal area. In the true flavescens the back is

much more uniform in colour, the median dorsal area being but
very slightly dai-ker than the suri'ounding parts and of a more
brownish yellow, the red tint being entirely lacking.

The local name is " Wamo."

VuLPES FERKILATUS (HodgS.).

Vulpes ferrilatus Hodgs. J. A. S. B. xi. p. 278, pi. ; Blanford,

Fauna Br". Ind., Mamm. p. 155 (1891) ; Mivart, Mon. Can. p. 121

(1890).

a. Karo-La Pass, alt. 16,600', 30 miles E. of Gyangtse.

The only specimen procured is a typical example of V. ferrilatus,

but in very bad fur. This species may always be recognised by
the underfur, which, besides being close and woolly, is fulvous to

the base. The peculiar and woolly character of the fur through-

out is quite sufficient to distinguish it from all other species.
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Capt. Walton writes :
—" The small fox does not, I feel pretty

sure, occur near Khamba Jong, all the foxes seen there being of

the large species (F. v. ivaddelli, ante). I saw other foxes almost
certainly of this species between Kai-o-La and the neighbourhood
of the Yam Dok Cho (Lake Palti)."

Accom]3anying the skin is a very fine adult skull (text-fig. 52),

which, so far as I am awai'e, has never before been described.

This skull is quite unlike that of an}^ other species of Fox, and is

characterised by the extreme slendei'ness and elongation of the
muzzle and the great length of the upper canines. The brain-case

Text-fio-. 52.

A, lateral, and B, upper view of the skvill of Vulpesferrilatus. ^ nat. size.

and zygomata, on the other hand, do not show any signs of lateral

compression or elongation, but are faii-ly normal in their dimen-
sions and breadth. The supraorbital processes are stout and well
developed, and the brain-case gradually widens out from innne-
diately behind these processes and reaches its greatest breadth in
line Avith the posterior roots of the Z3^gomata. On the mider side
we may note the narrowness of the soft palate and the tendency of
the pterygoids to approach each other posteriorly. The bullae are
more elongated and less rounded than usual. The dentition, which
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is normal, excej^t foi- the great length of the canines already noted,

calls for but little comment. The spaces between the premolars

are large in correlation with the length of the muzzle, and the

first upper molar is relatively small.

Dimensions :

—

V. ferrilatus. V. v. waddelli.

mm. mm.

Greatest length 155 145

Basallength 138 130

Palatal length 78 71

Length from post, end of palate to

basioccipital 60 59

Length from last incisor to ant. root

of 1 st premolai- (alveoli) 19 16

Length of premolar series 48 39

Breadth of bi-ain-case immediately
behind supraorbitals 26 23

Greatest breadth of brain-case 50*5 49

Zygomatic breadth 84 72

Breadth of muzzle at ant. root of

2nd premolar 19 23

Length of upper canine along its

anterior margin 29 20

This comparison of dimensions will show moi-e clearly than any
description the main features in which this skull differs from that

of the more typical '^ Vulpes" ; and in spite of the doubt of

Mivai't ^ there can be no question that femlatios not only is a

good species, but is more differentiated than any other species in

the region.

The only other skull of ferrilatus known is a veiy young one

collected by Mi-. Hodgson ; it is, however, too young to show any
of the specific characters enumerated above.

PuTORius ALPiNus (Gebler).

JIustela cdjiina Gebler, Mem. Soc. Lnp. Nat. Moscou, vi. p. 213

(1823).

Pidorius alpinus Blanford, Faun. Br. Ind., Mamm. p. 168

(1891).

a. S ad. (in spirit). Gyangtse, alt. 12,900', 1904.

h. S . Khamba Jong, alt. 15,500', 11th Sept., 1904.

Oricetulus lama.

Cricettdus lama Bonhote, Abstr. P. Z. S. No. 22, p. 14, Nov. 21,

1905.

a. c? ad. Lhasa (skinned from spirit).

h. S ad. Lhasa (in spirit).

The Cricetulus referred tot as "the little white mouse" is

'* Loc. eit. ante. f Percival Landon : Tibet,' App. bj' H. J. Walton (1905).
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represented in the collection by two spirit-specimens, one of

which has since been skinned. It appears, although closely

I'elated to Cricetuhis ])Jueit,s, to have been hithei-to undescribed.

Size abont that of C j^'hrnus. General colour above pale fulvous
grey, greyer than in C. jiihceus.

Each hail' is slate-grey at its base, fulvous for about \ of its

distal end and with a black tijo. Ovei- the head and fore part of

the body the fidvous poi'tion of each hair is the more conspicuous,

but on the hinder part of the back the dark tips predominate and
a faint dark median dorsal line may be traced. The undei'pai-ts

are pure white, the hairs being slate-grey at their base. The line

of demarcation between the upper and under parts, although
abrupt, is A^ery uneven in outline. The feet are but scantily

clothed wdth hair and are white. The tail is moderately long
and stout, well clothed with dark brown hairs above and white
hairs below ; the tip is white.

The whiskers are for the most part black with a white tip,

some shorter ones, however, being entirely white.

The skull I'esembles somewhat closely that of C phm'tis^ but is

slightly larger and the brain-case more inflated and rounder.

The chief points of difference, when viewed from below, are the
greater width of the basioccipital and the much flatter and smalJei'

bullae in the new species. Above there is a slight, although veiy
constant, difference in the hinder margin of the pai'ietals, which
are j)ractical]y straight in outline ; whei'eas in G. plimus there is a

sharp turn backwards when about two-thii-ds of their length from
the middle line.

Dimensions (of tyj)e when in spirit). Head and body 87 mm.

;

tail 40; hind foot 17; ear 16.

Skull. Greatest length 28*5 mm. ; basal length 24 ;
palatal

length from henselion 12 ; interorbital breadth 5 ;
greatest

)>readth of brain-case 12 "5; width of basioccipital at anterior end
of auditory bullpe 3.

Habitat. Lhasa-, Tibet.

Ihjpe. B.M. 5.4.6.4. Collected at Lhasa, Tibet, by Capt. H.
J. Walton, I.M.S.

The darker colour of the hinder part of the back combined
with the general much greyer coloration, and in addition the
somewhat longer and stouter tail, form characters by which this

species may be distinguished from C. j^hceus. The animal, ac-

cording to Capt. Walton, was extremely common, and was
swarming in one of the shrines of the Jo Khang Cathedj-al at

Lhasa.

MicROTUs (Phaiomys) waltoni.

Microtus {Fliaiomys) xvaltoni Bonhote, Abstr. P. Z. S. JS^o. 22,

p. 14, Nov. 21, 1905.

a. § ad. Lhasa, Tibet.

Slightly smaller in size than Ph. hlythi, to which it is by skull-
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charactei's closely allied, though widely difiering in colour.

General appeai'ance above fulvous grey, slightly greyer over the

anterior part of the body ; below -^^ery pale bufi*. Each hair is

slate-grey fi-oni its base and for the greatei- part of its length,

with a fulvous subterminal portion and dark tip. On either side,

between the limbs, the dark tips ai-e absent, leaving a clear fulvous

patch. Intei'spersed in the fui- are a few thin black bristles.

The feet are whitish, both palms and soles are 5-tuberculate. The
tail is bicolor. The ears small and sparsely covered with hairs

similar in colour to those on the rest of the body. Mammae eight

in number, four pectoiul and four inguinal.

Shidl. The dental characters are practically identical with those

of Ph. hhjthi. The skull itself is very similar in general outline,

but slightly smaller ; this is especially noticeable in the bullfe,

Text-fio-. 53.

\

m

A, upper, and B, lower right molar series of Jlici-ofus waltuni.

which do not stand out so prominently from the rest of the

cranium.
Dimensions of type (from spirit). Head and body 98 mm.

;

tail 30; hind foot 17 ; ear 10*5.

Skull. Greatest length 28 mm. ; basilar length 24"5
; zygomatic

lireadth 16'5 ; interorljital breadth 4; length of nasals 7 ; dia-

stema 8*2
;
palatal length 15 ; length of molar series (text-fig. 53)

(alveoli) 7.

IlahiUd. Lhasa, Tibet.

Tifpe. B.M. 5.4.6.5. $ ad. Collected by Capt. H. J. Walton,
T.M.k

This interesting species cannot well be confused with any other,
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as the skull-characters clearly prove it to belong to the subgenus
Phaiomys, and its colour is quite unlike any of the other species
of that group.

Lepus oiostolus Hoclgs.

Lejyus oiostolus Hodgson, J. A. S. B. ix. p. 1186 (1840) ; Blan-
ford, Faun. Br. Ind., Mamm. p. 452 (1891).

a. Khamba Jong, Oct. 1903.

Apparently the common Hai-e of Tibet, two more skins having
been brought home by Col. Waddell. Cajat. Walton states that
this hare, which, as a rule, avoids cultivated land and frequents
bare and rocky hillsides, was very common at Khamba Jong and
also at Tuna at the head of the Chumbi Valley. It was, however,
much scarcer, although still occurring, between Gyangtse and
Lhasa.

OCHOTONA CURZOSri^ (Hodgs.).

Lagomys cta-zonice Hodgs. (nee Stoliczka) J. A. S. B. xxvi.

p. 207 (1858); Blanford, Faun. Br. Ind., Mamm. p. 457 (1891) ;

Bonhote, P. Z. S. 1904, vol. ii. p. 214.

a. 2 Yamdok Lake, 14,800', 29th Sept., 1904.

b, c. No particulars.

d. Ad. in spirit. Tuna.

The specimen from the Yamdok Lake had evidently just

assumed its new winter jDelage, the other two skins being in old

and worn fur. Tuna, where the spirit-sjjecimen was procured, is

only a few miles north of the Chumbi Yalley, the type locality of

the species.

Capt. Walton wi-ites of this species :
—" They are exceedingly

common at Khamba Jong, Tuna, and in all the open bare country
fi-om Tuna to Gyangtse, as well as between Gyangtse and Lhasa.
They, however, become less common as one approaches Lhasa,

probably because the country is more cultivated. They avoid

cultivated fields for the most pa,it, and were always commonest in

bare sandy country. They do not hibernate at all, and on any
sunny day in the middle of winter they might be seen sunning
themselves at the entrance to their burrows. I dug up a few
burrows duiing the winter. The tunnel runs more or less

vertically downwards for 1 or 2 feet and then somewhat hori-

zontally for 4 to 6 feet. The j)assage is dilated at irregulai-

intervals in some two or three places. At these spots and at

the end of the burrow, which is also dilated, thei'e is a certain

amount of coarse grass collected to form a kind of nest. The
ground in many places is honeycombed with these burrows, which
sometimes communicate with one another close to the mouth, but
as a rule they are quite distinct. I never heard the animal utter

a cry of any sort."
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2. Notes on the Geographical Distribution of the Okapi.

By Dr. EiNAR LONNBEEG, C.M.Z.S.

[Received August 28, 1905.]

I have had the pleasiu-e i-eeently of meeting my compatriot
Lieutenant Karl Eiiksson, who delivered to Sir Harry Johnston
the first skull and skin of the Okapi. I took this opportunity of
asking Lieutenant Eriksson about the distiibution of this I'emark-
able animal, and his i'e23ly was that he believed it to be disti-ibuted

jDi'actically over the whole of the " equatorial forest " of the
Congo Free State. He showed me on the map of the Congo
basin appended to Mr. Boulenger's woi-k, ' Les Poissons du Bassm
du Congo'*, the approximate limits of this area of distribution.

If we begin at the River Ubangi in the west about midway
between Mobena and Jmese, from there the limit extends north-
east towards Businga at the Rivei- Likame or somewhat north of
that place, and then more east to the Bivei- Uele just before it

joins the Rivei- Ubangi. From that place and eastward the
River Uele is the noi'thern limit to a j)oint about midway
between Amadi and Suruaugo. From there it turns south-east,

]Dassing somewhat east of Mawambi, and continuing to a point a
little west of Kariini. Not much south of this, the most eastern
point of the gi'eat forest, the boundaiy-line turns westward
again and crosses tlie great Congo River at Ponthierville, and
continues westwai'd a little south of Tschuapa River, but bends
by-and-by a little north, so that it passes on the northern side

of Bolondo towards Coquilhatville. It is evident that this is

only a rough outline of the area of distribution of the Okapi. but
it may hold good in a genei'al w^ay.

Outside this boundary-line thei'e are many forest-clad areas,

but they are not extensive, and Lieutenant Eriksson does not
believe that they are inhabited by the Okaj)i. It is an in-

habitant of the gi-eat forest, but does not live eveiywhere in it.

Its regular pasture-grounds ai'e open glades in the forest, where
rivulets with shallow water expand and produce a rich growth of

grass. This gi-ass and the leaves of the bushes and undergrowth
under the trees, which ai'e especially luxuriant in such places, may
form the principal food of the Okapi. Although a shallow sheet
of water expands over the very flat ground to greater or less

extent in these glades, there ai-e no swamps. The soil is hard and
firm t, which explains the shape of the hoofs of the animal.
Lieutenant Eriksson has not seen the Okapi in a living state in
its natural surroinidings, as probably no white man ever has or is

likely to do. But he has, while on his marches during the night,

* Bruxelles, 1901.

t Because gravel or hard red earth lies quite near the surface.
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many a time lieaixl it i-un away when lie passed such glades as

<lesci'ibed above.

The Okapi is exti-emely wary aiid shy, and nocturnal in its habits.

It lives singly or perhaps in pairs, nevei- in herds. The negroes

know very little about it, and, as a i-ule, it is only the Wambutti-
dwarfs who ai-e able to kill it. These dwarfs are perhaps the

most perfect of all hunting tiibes and steal up near the animals,

slaying them with spears.

How little the negi'oes (not counting the dwai-fs) know aljout

the Oliiapi, may be concluded from the following ridiculous tale told

and believed by them. They have observed that the Okapi is very

cleanly, and even during the i-ainy season, Avhen ahnost all other

animals are more or less dirty, its skin is just as clean as ever. The
negroes say then that the Okapi climbs up in the trees (!) to keep

itself clean and to avoid the dirty muddy soil.

I have used the name Okapi as that is the one known to the

zoological world, and has become the nomen trivicde of this

interesting mammal. Lieutenant Eriksson infoi'ms me, however,

that it was only a mere chance that it happened so. Okapi (with

long-diuwn a) is only used by the Wainbobba tiibe for signifying

this animal. The Wambobba language is hardly spoken by more
than 300 persons, but it was Wambutti-dwarfs, living in hai-mony

with Wambobbas and speaking their language *, that brought the

first i-emains of the Okapi, hence the name. (The first complete

specimens were procured by anothei' ti-ibe of Wambuttis belonging

to Wabira negroes, which use anothei- name mentioned belo\^^)

But it is still worse, because the Avord " Okapi " means simply in

the Wambobba language '' donkey " or •' ass." Strictly speaking,

therefore, the latinised " Okwpia" which became the second a,nd

pei-manent scientific genei'ic name of this mammal, is not much
bettei' with i-egard to its original meaning than the fii'st generic

term " Equus" applied before anything b\it a piece of skin was
known.
The name by which the Okapi is known in most of the Oongo

languages is " Dumba."
I ain glad to be able to add that the Okapi is protected by law,

so that it is forbidden to kill it without special permission.

The Wambutti-dwarfs a,nd the leopards do not, however, respect

any laws, and thei-ein lies the danger for the existence of this

animal.

Lieutenant Eriksson has also told me that in the gi-eat foi'est a.

kind of bla,ck wild hog is to be found, which may be the recently

described Hylochoirus meinertzhageni. 'I^hese hogs are called by
the negroes " n'gululje bibi," which means '' black hog," whilst

•'n'gulube" = hog is the name of the common Red River-Hog
[Potaiiiochoirus porcus).

* The Wauil)uttis always use the lang-uage of those negro tribes with which they
live in symbiosis, and from which they obtain %'egetables for meat and honej' from
the forest.
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8. Notes on the Goral found in Burma.
' By Major G. H. Evans *.

[Received September 2, 1905.]

The Himalayan range in Assam gives off a succession of spurs

southward to form a tract of mountainous and, in many parts,

almost impassable country extending into Arakan and Burma,
and inhabited by numerous wild tribes. That portion of this

tract lying between Assam and Manipur to the north, Chittagong

and Tipperah on the west, Arakan on the south, and Burma on
the east, is now^ known as the Chin-Lushai Hills. These so-called

hills vary in their altitude from 1000 to 10,000 feet.

I was employed in what was known as the Southern Chin Hills

from November till June 1889-90, and during my stay visited

several Chin villages. Like many others who have visited these

people, I came to the conclusion that Chins generally, and their

chiefs in particular, have one hobby at least, viz., collecting skulls.

Outside and inside the villages, skulls were to be seen stuck on
posts or kept in the houses. The finest collection I met with was
in the house of a Boungshe chief, wdiose tribe is thus called by the

Burmans, from the method in which they dress their long hair.

The whole hair is done up in a large knot placed well forward on

the top of the head, almost on the forehead, and round this ball

of hair is wound, round and round, usually a white turban with

a blue stripe through the centre. In the chief's house was a

collection of skulls, excellent as I'egards the number and variety.

The heads ranged from those of elephants to palm-civets, and I

doubt if there are many museums which could excel the collection

of monkey skulls, at least numerically. The chief enjoyed the

reputation of having been a mighty Nimrod in his youth, and I

was informed that he had shot practically every head in the

collection. I noticed one splendid gaur skull, three or four fine

mythun or gayal, several sambar and serow, also some small heads

which I concluded must be goral. Game throughout the hills was
scarce, a matter not to be wondered at, inasmuch as every Chin
had a gun of some sort, and in addition was always trapping and
snaring. I was assured that the Goial heads had been obtained

in the hills, but that now the animals were very scarce. I had
no opportunity of verifying at this time the presence of Goral in

these hills, and any attempt to do so would have been a matter

of considerable risk owing to the most unfriendly attitude of the

people. Many months later I happened to be in a Burmese
village some hundred miles distant, but on the confines of the

South Chin Hills, and there discovered in a house the skull of a

Goral identical with those above mentioned. On enquiry from the

Burmans I learned that it had been obtained from some Chinboks,

another tribe of Chins near Loungshe in the Yaw country. As

* Communicated by R. Ltdekker, F.Z.S.

Proc. Zool. Soc—1905, Vol. II. No. XXII. 22
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the Burmans dare not venture into Cbin-laiid, tliey could afford

no definite information beyond that the Chins had told them that

thei-e were several of these animals on a certain high mountain

now known as Mount Victoria. Since then several Goral have

been shot there by policemen on outpost and others.

During the season of 1896-97 I visited the Arakan Hill-tiucts,

which are merely a southern continuation of the Chin Hills into

the Akyab district of Arakan. Here again I came on a skull and

a skin (the latter in a very bad state of preservation) of this Goral.

This animal, from the horns evidently a female, was shot in the

hills at a place not very far distant, and local informants said that

thei'e were a fair number. Being unable to visit the place at

that time, I told a friend of the ground, and asked him to find

out if what T had heard was correct. He did so, and came

across some six animals, of which he shot a couple. One of these,

owing to the ground, it was impossible to recover. I sent a skull

for identification, and was informed that it was a Himalayan
Goral. I was unacquainted with the Indian Goral, but from the

descriptions in books I was not quite satisfied that it was the

same animal. Later on, while after Serow in the Shan range of

hills to the east of tlie Irrawaddy, I was much surprised ag-ain

to run across these animals. I was still more convinced that

the beast was not the same as the Indian Goral, so much so,

that I asked a friend to shoot an Indian Goral and send me a

head and skin, which he very kindly did. On comparison my
suspicions were confirmed. I was then most desirous to procure a

specimen for the British Museum, but luck was against me, as it

was a long time befoi-e I rail across them again.

The following are the chief characteristics of these Goral :
—

General form.—Goat-like with sturdy limbs. Horns are

present in both sexes : those of the female are shorter, thinner,

and not so rough as those of the male. They are generally almost

parallel, i. e. only slightly divergent, and have a slightly backward

curve. The coat is moderately long, close, and the hair rather

coarse ; there is generally a well-marked underfur. The mammse
are four in number.

General colour.—A dark, more or less rat-gi'ey, with an

admixture of longish, dark, rufous-tipped hairs running through

the coat, but mostly on back and upper surface of body. In an

old buck the back, haunches, and npper portions of sides were

dark pepper-and-salt or giizzled grey. In a young specimen the

colour was generally lighter. There is no distinct dorsal stripe :

in a young animal a very faint but distinct brownish line was

traceable, extending from the nape to the dock, and in the skin

of a female also, when held in a good light, a darker brownish

median line could be discerned. The colour fades gradually on

the side to a dirty reddish white under the abdomen. The colour

about the back of the neck is a lighter grey than that of the body,

and the hair is longer. A distinct crest of longer hair of a

blackish-brown colour extends from between horns to behind the
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ears. The liair surrounding base of horns is also long and of a

rufons tint.

The face is ruddy brown, passing into gvey on the cheeks, and

to a fainter and almost whitish colour around the eyes and lips.

The throat is a yellowish white. The hair on the outer surface of

the ears is rufous ; whitish on the inner surface. The muffle is

black in colour and naked. The tail is black or brownish black,

and has a tuft of long hair of varying length. The coloui- of the

iris is reddish brown.
The Limbs : Fore legs.—Outer aspect a dark brown or j^ellowish

red to just above the knees, and this colour is continued on the

posteiior aspect of lower limb to hoofs. The anterior aspect from

below the knees, or in some cases just above the knees, is a

yellowish white.

Hind legs.—Outer aspect of thigh brownish, the posteiioi- aspect

of the hocks dark brown, continuing down posterior aspect of lower

limb. The anterior aspect below the hocks is a dirty white.

Horns.—Short, black in colour, conical, irregularly ringed,

especially at the base in males. The annular markings extend

for about three quarters of the total length on the posterior aspect

of the horn ; they appear to be rubbed ofi" in front. The horns

are set close, and in some cases are almost parallel. For the first

inch or so from the base they ai'e stiaight, then curved slightly

backwards, and are slightly divei-gent toAvaids the tips.

Measurements of Horns.



314 ON THE GORAL FOUND IN BURMA. [NoV. 14,

DistribvMon

.

—So far as is at present known to me, in the

localities noted, and at elevations above 3500 feet. These Goral

appear to be rather localised, and I should say are uncommon. It

is reasonable to expect, however, that when a more intimate

knowledge of the higher ranges is gained, the disti-ibution of

these animals may be found to be more extensive.

These Goral, I believe, extend into Siam and are to be found in

suitable places on the Siamese side of the Thaungyin River, and
also occur, but are more scarce, about the hills at the headwaters

of the Me-Ping.
Habits.—As has been recorded in the case of the Indian

form, these Goral live in parties of four, six, or even a dozen.

They inhabit very steep ground and the more precipitous it is the

better they seem to like it. They are never to be found at any
distance from rugged, rocky ground, even though there may be

forest near by. The only time they may be found away from
dangerous ground is during the early hours of the morning and
late in the evening, when they graze on the grassy patches close

by. No doubt when the sky ia overcast, as is the case dinging the

rains, or in the cold weather when there is a heavy mist, they feed

much later. Apparently they are inclined to remain always about

any favourite locality. Their sight seems to be extraordinarily

good, and they appear to rely more on this sense than on smell or

hearing. The day is usually passed lying on inaccessible ledges

of rock about precipices.

If a Goral is startled it jumps up and makes a short sharp

hissing or sneezing noise, very often repeated at short intervals.

It may be a note of alarm or a call to its mates, for as sui-e as

one calls, if there are any others about (and this is generally the

case), it is immediately answered. In Burma, at least, these Goats

are not easily followed, unless by expert cragsmen ; and in this

category I do not include myself.

Goral, when standing about these crags, afford fairly easy

shots with high-velocity rifles, but the recovery of a carcase is, as

a rule, by no means an easy matter. The shikaris and followers

are generally anything but keen on a trip down one of these

precipices, and I for one do not blame them. Though they may
be adepts in woodcraft, they cannot be anything like the cragsmen

(hill-shikaris) met with in the Himalayas. Goral-flesh is not at all

bad. From December till May is the best season to hunt these

animals, and morning and evening is the best time to find them,

as they are then grazing or lying down in places more accessible.

I sent specimens of the skin l^c. of this Goral to Mr. Lydekker,

by whom the animal has been named after myself, Urotragus

evansi.

I have to thank Captains Blakeway and Wood, R.E., and
Mr. W. B. Tydd, of the Bunna Civil Service, for their kindness in

helping me in this matter.

Eangooi), 1st June, 1905.
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4. On the Mammals of Crete. 13y Dokothea M. A. Bate*.

LKeceived September 6, 1905.

J

The following list of the wild mammals known to inhabit Crete

is based on a small collection made in the island dni'ing a stay of

four and a half months in the earlier part of last year (1904)
This includes only sixteen species, but it is quite possible that a

species of Crocidura may have to be added to the number, for

remains of a Shrew were found in moi-e than one Pleistocene

cave-de]30sit in the western part of the island, and it is not

unlikely that it may yet survive. It is probable that a Roedeei-

still existed in the island during the eai-liest historical times.

Four species seem to be here recorded for the first time from this

locality ; these are RJiinolophus ferrum-equinum, R. hipposideros,

Microrays sylvaticus liayiy and Acomys dlmidiatus minoils.

In his work on Crete t pviblished in 1869, M. V. Raulin gives

a list of thirteen species, amongst which is included the Polecat as

well as the Beech-Marten and Weasel ; however, no specimens

appear to have been obtained, so that their occuri-ence may have
been admitted on insufficient evidence or as the result of some
confusion with regard to the other members of the group.

Admiiul Spratt J, in describing the countiy between Eremopoli
and Palaikastro, mentions that Foxes occur there ; but this was
doubtless a slip, for elsewhere (vol. ii. p. 157), in reference to the

safety of the flocks of sheep, he says that " Crete has no wild

animals but badger and weasels or martens." Dr. Lorenz-

Libvirnau has written at some length on the Wild Goat of Crete

;

and in 1903 Major Barrett-Hamilton described the Hare, and
noticed the Badger and Beech-Marten, at the same time I'emark-

ing on the paleness of the specimens from this locality. The
same may be said of the Cretan Hedgehog and Rabbit, but is not

the case with the Weasel and Spiny Mouse, which are both richly

coloured forms.

Crete has, in all probability, been isolated as an island for a

considerable period, therefore it is not surprising to find that

there are a number of localised forms amongst the Mammalia.
Admiral Spratt, whose valuable researches were cai'ried on in so

many pai-ts of the Mediterranean, was of opinion § that Crete was
connected in earlier times with Europe (including Asia Minor),

and not with the north coast of Africa as tradition would have
us suppose

Ij. Suess^ would also seem to link this island rather

Avith the noi'thern than the southern boundaries of the Medi-
terranean, The mammalian fauna, as well as the recent land-

* Communicated by Oldfield Thojias, P.Z.S.

t Description Plij'sique de I'lle de Crete, 2 vols., Paris, 1869.

X Travels and Researches in Crete, 2 vols., London, 1865 (vol. i. p. 205).

§ Op. cit. vol. ii. pp. 408-10.

Ii
Ibid. pp. 278-9.

^ La Face de la Terre, vol. ii. p. 713.
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shells, of the island shows a decided preponderance of European
types ; the only suggestion of a ISTorth-African relationship being

found in the Wild Cat and perhaps the Spiny Mouse.
J should like to take this opportunity to express my thanks to

Mr. Oldfield Thomas, who has again most courteously given me
every facility for working out my collection in his depai'tment of

the British Museum (Natural History).

List of S2)ecies.

1. Rhinolophus ferrum-equixum )Schreb.

In the lattei- part of March three large Horseshoe Bats were
secured in a cave close to the sea, on the north-west coast of the

island.

2. Rhixolophus htpposideros Bechst.

Only one specimen of this Bat was obtained, from a cave in the

hills south of Khania. l^either this nor the above mentioned
species appears to have been previously recorded from Crete.

3. M\'OTis MYOTis (Bechst.).

When visiting the exti-aordinary underground quarry known
as the Labyrinth, near Haghia Dekka in the south of the island,

one of the galleries was fou.nd to be tenanted by hundreds of

Bats belonging to this species. They were hanging from the
roof in large clusters and became very noisy when appr-oached.

Four specimens were preserved, and these appear to be somewhat
smaller than examples from the Continent. These underground
galleries have evidently been inhabited by this species of Bat for

many hundreds of years ; their occui'rence in the " Labyrinth "

was noticed by Tournefort as early as about 1700*.

4. MiNIOPTERUS sohreibersi (Natt.).

Two examples of this species were also procured, and several

othei^s observed, in the so-called Labyrinth. These, howevei-,

occurred singly, and in galleries other than those occupied by
Myotis inyotis.

5. Erinaceus europ^us nesiotes, subsp. n.

On comjparing the three specimens obtained of the Cretan
Hedgehog, these were found to differ from all the forms of

E. europceiis rep)resented in the British Museum collection

;

therefore this island race may be given subspecific rank.

In external characters it seems to most closely resemble
£J. e. italicus Barr.-Ham. t, from which it may be distinguished
by its slightly smaller size, dingy appearance, and the lighter

* See Raulin, op. cit. vol. ii. p. 1033.

+ Auu. Mag. Nat. Hist. ser. 7, vol. v. April 1900, p. 364.
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colour of the fur. In one specimen (Ko. 17) this is ahnost pure

white except on tlie face, hands, and feet. The spines are shortei-

and more slender, whilst both the short and long hair of the under-

parts is much scantier.

The following measurements (in millims.) were taken in the

flesh :—
Head Tail. Hind Ear. Basal length

and body. foot. of skull.

No. 9 ( c? )
(type) 208' 29 40 29 51-5

No. 17 ($) 34 37 28-5 48
No.8($) 204 ... 38 26-5 50-5

The skull diffei's from that of E. e. italicus, and resembles that of

E. e. roumanicus Barr.-Ham.* in having the frontal processes of

the premaxillfe squared posteriorly, and further these only extend

backward for less than half the length of the nasals.

In Crete, Hedgehogs are common in the low country, but were
not met with in the hills. In captivity they will eat oats freely

as well as a more natural diet of eggs &c.

6. FeLIS OCREATAt AGRIUSj, subsp. n.

This species is the chief exception to the general European
appearance of the mammalian fauna of the island, being unmis-

takably African in type and belonging to the Eelis ocreata group.

The two specimens obtained were bought, at different times, in

the bazaar at Khania, and therefore are unaccompanied by any
measurements taken in the flesh, though they appear to have

been large and robust. In one of these. No. 35, the type, which
is in summer coat, the average length of fur on the back is about

32 mm., while in the other. No. 36, evidently a winter specimen,

the fur is much thicker and longer, averaging 45 mm. in length

on the back, and there is at the same time a corresponding-

difference in the intensity of the markings of the dorsal region.

The Cretan I'ace may be distinguished from specimens from
Abyssinia, the type locality, and Egypt, by their much moi-o

distinctly marked stripes, both longitudinal and transverse, and

by the greater number of rings, or half- rings, on the tail, which
is short. As Mr. de Winton has mentioned §, these markings of

the dorsal region are more distinct in short-coated specimens
;

and on comparing them it is found that even the long-haired

Cretan skin is more strongly marked than sAor^-haired ones from
Abyssinia and Egypt in the British Museum collection. The
same holds good in the case of a short-haired specimen from
Machakos (B.M. 92.12.3.2.), which otherwise somewhat closely

resembles the skin in winter pelage from Crete. It may also

be mentioned that some specimens from Abyssinia show a

* Op. cit. p. 365.

f For use of this specific name see Mr. H. Schwann, " On Felis ocreata and its

Subspecies," Ann. Mag. Nat. Hist. ser. 7, vol. xiii. June 1904, pp. 421-2.

I From ciypevs, a hunter.

§ Zoology of Egypt (Anderson), London, 1902, p. 173.



318 MISS D. M. A. BATE ON THE [Nov. 14,

tendency towards a sandy colouring ; this is especially noticeable

in a skin from Zoulla (B.M. 69.10.24.9.), in which the trans-

verse doi-sal bai's are much broken up, causing a somewhat
^'spotty" appearance.

In the specimens from Crete the proximal portion of the fur is

decidedly dark over almost the entire body ; this feature is hardly
noticeable in those from Abyssinia, and is not so strongly marked
in the examples examined from Egypt. The increased richness

in colour of the Cretan race is no doubt chiefly due to climatic

influences : a still further divergence in this particular direction

is exemplified by the wild cat, F. o. sarda Lataste, from the more
westerly island of Sardinia.

Hybrids between F. o. agrius and the domestic cat of the island

appear to be not uncommon, and this can easily be accounted for

by the fact that formerly small villages were often totally deserted
for a considerable time, or possibly entirely, during the insur-

rections which occur so frequently in Crete, when the cats, as
well as the villagers, are forced to take to a life in the hills.

Skins of these hybrids, which are generally of large size like the
true wild race, may often be seen hanging up in the bazaars at

Khania and Candia.

F. 0. agrms was recorded by Raulin* as F. catiis.

7. Meles meles mediterraneus Barr.-Ham. t

Only two immature specimens of this Badger were obtained
;

these came from an earth in a rocky mound, on the crown of

which is perched one of the several monasteries of the Lassethe
Plain.

The local name for the Badger is "Arkalos" {(ipKciXos) ; it is

plentiful in the island, and is killed in some numbers by the
natives, the richer of whom use the skins for saddle-cloths and
for making into pvu'ses &c.

8. Mustela foina bunites}, subsp. n.

Five skins of the Cretan Beech-Marten were obtained, and
have been carefully compared with those of M. f. leucolachnea
Blanf., fi'om Turkestan, with which two specimens from Crete,
already in the British Museum collection, were formerly iden-
tified §. However, the examples from these two localities are
fovmd to diflfer considerably and to be easily distinguishable

;

therefore it is proposed that the island form be known by the
above-given subspecific name.

In length and woolliness of coat M. f. bimites is intermediate
between the typical M. foina and AJ . f. leucolachnea, though in
genei-al appearance it most closely i-esembles the latter. From
this it differs in its much duller and more uniform colouring,

* Op. cit. vol. ii. p. 1033.

t Ann. Mag. Nat. Hist. ser. 7, vol. iv. pp. 383-4.

X From (SoDfirJys, a dweller on hills.

§ Ann. Mas. Nat. Hist. ser. 7, vol. iv. Nov. 1899, p. 313.
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which is partly caused by the slighter contiust between the upper
and under fur and by the lack of any gloss on the brown hairs,

pai"ticular]y on the paws and tail. The tail is vei-y much less

bushy and the fur shorter, in one specimen having an average

length on the back of 25-26 mm., while in a skin from Yernoe,
Turkestan (B.M. 83.4.21.2.), it is about 43 mm. The size and
shape of the throat-patch seem to be even more variable in the

Cretan- race than it is in others; in one example of the former
(No. 31) it is represented by only a few white hairs on eithei' side

of the throat close to the fore legs. The following measurements
of the type (No. 34) were taken in the flesh :

—
Head and body 403 mm., tail 255, hind foot 79, ear 39. The

basal length of the skull is 75 mm., and the zygomatic breadth

58 mm.
It is perhaps woi'th noting that M.f. bunites also has much

closer and shorter fur and a less bushy tail than the type of

31. f. mediterranea Barr.-Ham.*, fi'om Andalucia, from which it

further differs in colour.

The Beech-Marten is common in the island, both in the low
ground and in the hills, where it is known to occur at Katharo,
between 3000 and 4000 feet, though probably its range extends

to a much greater height than this. It is killed in soine numbers
by the peasants, who bring the skins to the larger port-towns on
the north coast, whence they are exjDorted, chiefly to Trieste.

The Cretans call this Marten " Zouridha " {^ovpida), by which
name it is also known in the neighbouring island of Karpathosf.

9. PUTORIUS NIVALIS GALINTHIAS, Subsp. n.

Only two specimens, without skulls oi- measurements taken in

the flesh, were obtained of this Weasel, which is of large size.

These I have been unable to identify with any one of the several

I'aces of Putorius nivalis represented in the collection of the
British Museum. Therefore it seems necessary to regard it as

a local form, which I propose to name after the mythological
character changed into a weasel by the Moerje and Ilithyia? at

the time of the birth of Herakles J.

It was somewhat unexpected to find that, among all the material

which I have been able to examine, this island race most closely

resembles in geneiul appearance the type (the only specimen in

the British Museum collection) of P. n. atlas Barr.-Ham. §, from
the Atlas Mountains, Morocco. Also there seems to be no ap-

preciable difference in size between these two subspecies, which
ai'e amongst the largest of those belonging to the group of

Weasels in which the coloui's of the upper and under surfaces

are sharply divided.

* Ann. Mag. Nat. Hist. sev. 7, vol. i. June 1898, p. 442.

t " Karpathos." Etude geologique &c. Prof. C. de Stefan i, Dr. C. I. Forsyth
Major, and W. Barbey. Lausanne, 1895, p. 70.

X Ibid. p. 65.

§ Ann. Mag. Nat. Hist. ser. 7, vol. xiii. April 190J-, p. 323.
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Cousidei-ing the great distance by which the habitats of these

two forms are separated, and that a number of other races occupy
the intervening and neighbouring countries, the only plausible

exj)lanation of such a remarkable likeness seems to be that in this

we have a striking case of similar characteristics independent!}"

acquired. This does not seem so improbable when it is remem-
bered that among the Weasels variation acts only within veiy

narrow limits ; the chief points in which dijSferences occur being

in size, in the line of separation between the two colours, and in

the presence and amount of white on the upper surfaces of the

paws. In connection with the Cretan form it may be suggested

that its large size is, at any I'ate partly, due to prolonged isolation

in a locality where food is plentiful and competition not keen,

owing to the absence of Stoats in the island.

P. n. galinthias may be distinguished from P. n. atlas by its

richer colouring and in having only a scarcely percej)tible "pencil"

of darker hairs at the tip of the tail, which in one of the dried

specimens measures 89 mm. exclusive of the terminal hairs.

P. n. siculce Barr.-Ham..*, although differing from these species

in size and colouring, agrees with them not only in the well-

defined line of separation of the colours along the flanks, but also

in having white on the upper surfaces of the hind as well as the

fore paws.

The colour of the under side in one of the skins from Crete

(No. 33, S ) is dirty white ; while in the larger of the two (No. 15),

the type, probably an old male, this colour is washed with buffish

yellow. The " white " extends in a narrow line along the upper
lips to the base of the nose.

This Weasel is common and frequently abroad in the daytime,

when it may be seen running along the loosely-built stone dykes

which are a noticeable featui-e of many parts of the country,

being built for the purpose of ridding the ground of some of the

overwhelming number of stones with which it is cumbered. It

probably feeds largely on the lizards of various kinds that

abound in the island : one day in an olive-grove at Phaestos a

weasel was seen to spring out of some thick undergrowth at the

edge of a stream and seize a large green lizard {Lacerta viridis

major Blgr.), which, on becoming aware of my presence, it

hiirriedly carried off in its mouth.
It is known to the natives by different names in different parts

of the island : in the west it is called " Kalajannou," in the east

" Sinteknaria" {fivvreKyapia t), and in the Lassethe Mountains a

modification of the former term which I neglected to make a note

of at the time.

10. Mus RATTUS Linn.

This Rat is found in the port-towns on the northern coast, but

* Anil. Mag. Nat. Hist. sev. 7, vol. v. Jan. 1900, p. 46.

t " KciKoavvTCKvapia," according to \)x. Forsytli Major, oj). cit. p. 63.
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no specimens were obtained in the country, altliough traps were
frequently set for them in several localities. It is probably owing
to the occurrence in considerable numbers of a weasel that this

rat has not spread and increased in the interior of the island as it

has already done in Cyprus.

11. Mus MUSCULUS Linn.

This species like the last does not, so far as I am aware, occur

beyond the limits of the larger towns. In connection with the
restricted range of this Mouse, it is interesting to note that a form
of Micromys sylvaticus is abundant in the island.

12. MiCROMYS SYLVATICUS HAYi (Waterh.).

Of all the subspecies of M. sylvaticus recognised by Major
Barrett-Hamilton in his paper published in 1900*, the specimens

from Crete seem to agree most closely with M. s. hayi^ though they

are, if anything, slightly smaller. In colouring they cannot be
distinguished fi'om the darker examples of a series from Cintra,

Portugal, in the British Museum collection. None of the Cretan
skins shows any sign of a band of colour across the white of the

tln-oat. The following are the maximum and minimum measure-
ments of the six specimens preserved ;

—

Head and body 80-88 mm., tail 86-89-5, hind foot 21-22, ear

16-17 ; total length of skull 25-26.

This Mouse, which appeal's not to have been previously recorded

from Crete, is plentiful in the island and easily trapped. Two
specimens, one of which (No. 11) is very dark, were caught not

far from Khania in I'ocky ground close to some patches of culti -

vated land ; the remaining four are from Katharo, a small valley

in the Lassethe Mountains nearly 4000 feet above sea-level.

13. ACOMYS DIMIDIATUS MIXOtJS t, Subsp. n.

The Cretan Spiny Mouse, a richly coloured form with fairly

large ears and tail equalling or exceeding in length the head and
body, is evidently closely allied to A. dimidiaPus. It may be dis-

tinguished from examples of this species in the British Museum
collection from the vicinity of Aden, and one (somewhat faded)

from Sinai, the typical locality, by the very restricted area

occupied by the spines, which are exceptionally fine and have an
average length of about 10*5 mm. Further, these are pigmented
for a greater distance from the tip (about 4" 5 mm.), which gives

the spinous region a more richly coloured appeaiance owing to

the proximal and semi-transparent portions of the spines not
showing on the surface. The colours of the upper and under
surfaces do not intergrade, the line of separation along the flanks

being very sharply defined.

* " On Mils si/lvaticus and its Allies,' ' P. Z. S. 19C0, p. 387.

f " Miiioiis " was emploj'ed bj- the early poets as equivalent to Cretan.
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The following measurements (in millimetres) of the three speci-

mens preserved were taken in the flesh :

—

Skull.

Head ,„ , tt- i i? ^ -m Extreme Zvsoraatic

and body.
^^''- Hind foot. Ear.

j^^^^^^^ /^°^^^j^_

19-5 ... 15-5

Hind foot.



1905.] ox A HORSE BEARING HORN-LIKE STRUCTURES. 323

almost entirely white, and its dimensions, taken in the flesh, are

as follows :

—

Head and body 341 mm., tail 65, hind foot 82, ear 70 ; weight
2 lbs. foz. The skull's greatest length 75 mm., basal length 57'5.

It seems curious that this Rabbit does not occur on the main-
land of Crete, and I have found no record of its having done so

formerly. Raulin wrote* of it as being very plentiful in the
small islands off the coast, and a man who brought me three from
Dhia, off Oandia, said that it is still found there in considerable

numbers.

16. Capra ^gagrus cretensis Lorenz-Liburnau t.

The Cretan Wild Goat has been known fi'om very early times,

and has doubtless acquired an added interest on account of the

legend of Zeus' upbringing on Mount Ida by the goat Amalthea.
It is still found in the three main mountain masses of the island

—

the Aspro Vouno, Mount Ida, and the Lassethe Mountains. One
skin, that of a c? , was forwarded to me in the spring of the
present year (1905), it having been obtained during the winter
in the Sphakia district. The horns indicate an animal of eight

years old, and measure 605 mm. along the front curve, while the
circumference at the base is 175 mm. The greatest length of

horn given by Dr. Lorenz-Liburnau J for this subspecies is 81 cm.
(810 mm.), this being in a seven-year old specimen preserved in

the Vienna Museum.

November 28, 1905.

Dr. Henry Woodward, F.R.S., Yice-President, in the Chair.

Mr. J. T. Cunningham, M.A., F.Z.S., exhibited some photo-

graphs of a Horse bearing structures that he interpreted as

incipient horns, and made the following remarks :

—

The peculiarity of the horse represented in these photographs
was described by Dr. G. W. Eustace, of Arundel, before the

Linnean Society in 1903. The horse, the name of which is

" Domain," was then in the stables of Mr. Alfred Day at ' The
Hermitage' near Arundel, and was still there when, by the
kindness of Mr. Day, these photographs were taken for me in

October last. A few other similar cases have been recorded, but
the pedigree of Domain contains no individuals which are known
to have possessed the peculiarity, and it appears therefore to be
a new variation, not a result of revei'sion or heiedity.

Dr. Eustace's paper was illustrated by plaster casts of the fore-

head of Domain which are now in the Natural History Museum,
and Dr. Ridewood has presented to the Museum the frontal

* Op. cit. vol. i. p. 253.

t ' Die Wildziejjen dev Griecliisclien Inseln &c.' 1889.

X Op. cit. p. 24.
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portion of the skull from another case Avhose histoiy is unknown.
' Domain' was stated to be five years old in 1903, so that he was
seven years of age when the photographs were taken.

The horns are about | inch in length, the left slightly larger

than the right. There can be no doubt that they are outgrowths

of the frontal bone. They are covei'ed by normal skin and hair.

Mr. Frank tSlade, F.Z.S., showed three photographs of the

Sea-Anemone [Anemonla sulcata), which had been taken from
life in the Horniman Museum at Forest Hill, in the process of

division. The fii-st photograph showed the Anemone at rest after

having made the initial tear in the body-wall. The second showed
the animal, two days later, straining . to increase the teai-, whilst

the third, taken after an interval of sixteen days, showed the

division completed.

Mr. Douglas English exhibited and made remai-ks upon a

living albino Field-Vole (Microtus agrestis) which had been
captured last July in Wales.

Mr. G. A. Boulenger, F.R.S., exhibited a living Lizard, Lacerta

muralis, from Brozzi, province Florence, which he had received

from Di-. A. Banchi, through the mediation of Dr. J. de Bedi-iaga,

O.M.Z.S. The lizard belonged to the typical form of the Wall-

Lizard, but was i-emarkable for its black coloration, above and
below. Melanistic forms of the Wall-Lizard were well known on

,small islands in the Mediterranean, but, so far as Mr. Boulenger

was aware, no black specimen had ever been recorded from the

mainland. The scales across the body numbered 58 and the

lamellar scales under the foiirth toe 25 in the specimen exhibited
;

these two numbers being sufficient to distinguish the Brozzi

lizai'd from the melanistic insulars pi'eviously desci-ibed.

Oapt. Albert Pam, F.Z.S., made some remarks on a living-

specimen of the Yiolet-cheeked Humming-bird {Petasoi^hora

iolota) which he had recently brought home from Venezuela and
presented to the Society's Menagerie. He also gave a general

Account of the habits of these birds, as observed by him, in a wild

and captive state, and notes on their management and feeding

while in confinement.

Mr. W. E,. Ogilvie-Grant, F.Z.S., sent for exhibition a named
tiet of the Birds collected in Japan by Mr. M. P. Anderson in

connection with the Duke of Bedfoi'd's Exploration in Eastern

Asia. No new species wei-e discovered, but several of the spe-

cimens were of special interest as illustrating stages of plumage
not represented in tlie British Museum.
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The following papers were read :

—

1. C?oloiir Evolution in Guereza Monkeys.

By R. Lydekker.

[Received November 7, 1905.]

(Text-figures 54-58.)

An interesting example of the progi-essive evolution of

specialised features in colouring (if we may thus term com-

binations of black and white) is afforded by the black and black-

and-white African long-haii-ed monkeys included in the genus
Colobus, and which may be collectively designated Guerezas,

although the name " giiereza " refei'S propei'ly only to the north-

east Afiican repi'esentative of the group.

Beginning at one end of the series, we have the Black Guereza
{Colobus satanas), of M^est Africa, which, as shown in text-fig. 54,

Text-fi^. 54.

Black Gueveza (Colobus satanas).

is wholly black with tufts of long hair on each side of the
face and throat, a pointed crest on the croAvn of the head, and
the long tail short-haired from base to tip. Following on this we
may take a variety of the Mantled Guereza from East Central
Africa which I have recently described as Colobus jxdliatios cottoni,

in which the face-tufts, chin, and narrow pendent tufts of long-

hair on the shoidders are white, while the terminal half of the
tail is grey with a white tip, which shows a slight tendency to
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expand into a brush. A fnrther development is exhibited by the
typical form of Colobics palliatus (text-fig. 55), from British East
Africa and the neighbouring districts, in which the two lateral

white face-tufts are connected by a white band across the brow,
while the shoulder-tufts are of considerably larger size, a small

whitish patch beneath the tail occupies the perineal region, and
the tail has its terminal third whitish, the middle third grey, and
the remainder black. A nearly allied type is found in the form
of the Mountain Guereza {C. ruivenzorii), of the Ruwenzori dis-

trict, in which the white perineal patch has assumed much larger

proportions, although the extreme tip of the tail is alone greyish
;

the latter feature placing the species, so far as the coloiiring of

this ap23endage is concerned, next to the Black Guereza.

Text-fiff. 55.

Mantled Guereza {Colohus pallicd^is).

From the three foregoing black-and-white forms there is an easy

transition to Sharpe's Guereza (C. sharpei), of Nyasaland, in which,

as shown in text-fig. 56, p. 327, the white brow-band, face-, throat-,

and shoulder-tufts have become very long and jjronounced, the

hairs of the last hanging down the outer side of the fore-limbs.

Moreover, the white terminal third of the tail has developed a dis-

tinct tuft, not dissimilar in relative size and form to that of a

lion's tail. A step still further in advance is taken by the typical

Guereza (C. guereza) of Abyssinia and North-east Africa generally.

In this handsome monkey the white shoulder-tufts extend back-

wards to form a long mantle, falling down each side of the body
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Text-fio-. 56.

327

Sharpe's Guereza {Colobus sliarpei).

Text-fie-. 57. :

White-tailed Guereza {Colohus caiulcctws).

Proc. Zool. Soc—1905, Yol. II. No. XXIII.
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and uniting on the lower part of the back. The cnhnination of

this type of coloration is formed by the White-tailed Gnereza
(C. caudatus, or alhocaudatus as it ought to have been called) of

the Kilimanjaro district and other parts of Eastern Africa. Hei-e,

as we see from text-fig. 57, the beautifvil pendent white mantle
has become still longer, and the tail, which is wholly white except
for a very small length at the root, is clothed with long pendent hair

comparable to the " flag " of a setter ; the cheek- and throat-tufts,

however, have been completely lost, so that the head is wholly
short-haired, with the face and throat white.

The difference between the species last-named and the Black
Guereza in the matter of colouring is enormous, and yet the
transition from the one to the other in this respect is almost
complete. In the case of the white-tailed species the excessive

Text-fi2-. 58.

White-tliighed Guereza (Colohus vellerosiis).

length of the white hair forming the mantle and the tail-fringe

appears to have been evolved in order to render the creature as in-

conspicuovis as possible amid the long pendent greyish-white lichens

which clothe the branches of the trees of an East African forest.

The evolution of such a type is, of course, easy to comprehend
;

but, as in so many other cases, the difficulty comes in with regard

to the purpose of the coloration in the intermediate types con-

necting this species with the Black Guereza. What purpose do
these incipient attempts at the development of a pied coat serve ?

The line of evolution culminating in the white-tailed species by
no means, however, brings us to the end of the modifications in the
colour and local development of the hair in this group of monkeys.
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for the West African White-thiglied Guereza (C. vellerosus), text-

fig. 58, appears to exhibit a kind of retrograde development in

these respects. The body, for instance, has entirely lost the mantle

of long white hair and the tail its white " flag," while the white of

the perineal patch has spread on to the hinder and outer sides of

the thighs. In this case we find, indeed, a practical reversion to

the type of the Black Guereza, with the exception that the band

on the forehead, the sides of the face and throat, the thighs, and

almost the wdiole of the tail have become white, while the long

hair has entirely disappeared from the face.

That the colouring and special development of the long hair in

the White-tailed Guereza form a protective modification, there

seems to be little doubt. Whether, however, the colour-phases

and hair-growth in the other forms are of a protective nature, or

are merely due to what is commonly called sexual selection, must

be left for those to decide who have the opportunity of seeing

these beautiful monkeys in their native haunts.

2. The White-maned Serow. By R. Lydekker.

[Received November 11, 1905.]

(Plate VIII.*)

In 1888 the very appropriate name of iVemorAcecZits argyrochcetes

was bestowed by the Rev. P6re Heude t on a large and strikingly

coloured species of Serow inhabiting the mountains of Central

China in the neighbourhood of Che-kiang in the Upper Yang-tse-

kiang district. Later, a fuller notice, with a figure of the skull,

was given by the same writer J; while in 1890 Dr. A. Henry §

contributed a note on skins of the species which had come under

his notice while in China. Hitherto, however, so far as I am
aware, no coloured figure of the entire animal has appeared

;

and since the colouring is of a very remarkable and striking type,

somewhat diflferent from that of the ordinary Serow, I think the

opportunity ought to be taken of remedying this deficiency.

This opportunity has heen aflforded by the recent addition to

the Collection of the British (Natural History) Museum of a

mounted male specimen of this Serow and of the Tibetan Takin
{Budorcas taxicolor tibetana). They were acquired by Rowland
Ward, Ltd., from a French dealer, by whom they were stated to

have come from Tibet ; but I should think that Sze-chuen, or

thereabouts, is more probably their place of origin, unless, indeed,

the Serow was procured still farther east. The two are, I believe,

the first representatives of their respective kinds ever received in

England, and it is quite probable that in the case of the Serow
this statement may be extended to European museums in general.

* For explanation of the Plate, see p. 331.

t Mem. Hist. Nat. Emp. Chinois, vol. ii. p. 4, note (1888).

I T. c. p. 228, pi. xxxi. (1890).

§ Proc. Zool. Soc. London, 1890, p. 93.

23*
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In his note of 1890, Dr. Henry described the White-maned
Serow as being as tall as a cow, and employed by the natives of

Central China for riding and as a beast of burden. This, I think,

is somewhat exaggerating matters (unless a very small breed of

cattle is referred to), and a good-sized donkey would seem to be a

better standard of comparison. Although, from the circumstance
that the skull still retains the last two premolars, and therefore

indicates an animal not yet fully mature, it is possible that the

specimen in the Museum does not quite represent the full height
attained by the species, yet it certainly cannot fall very short of

this, and, as mounted, the skin indicates an animal only about
three inches taller than the ordinary Himalayan or (as it may
well be called) Black-maned tSerow.

The genei-al build and type of coloration approximate to those

of the last-named animal, although in two respects there are

marked peculiarities in the matter of colouring. The horns are

small and very thickly ringed for more than half their length,

differing, I think, in these respects to some extent from those of

the Himalayan animal, although, on account of the immatiu'ity

of the Museum specimen, I cannot be confident on these points.

The ears certaiidy appear to be larger, but here again it is difficult

to say that there may not have been shrinkage in the mounting-

of the Himalayan specimens.

The general colour of the upper-parts is mingled black a,nd

white, but the face and outer surface of the ears are blackish

brown, with an admixture of chestnut hairs on the upper part of

the forehead and the sides of the uj)per lips. The insides of the
ears and part of the muzzle are white, but the white area on the
latter is of much smaller extent than in the Himalayan species,

being confined to the margins of the upper lips, although wider
on the lower lips, whence it extends as a streak on the sides of the
jaws. A large patch on the throat, another on the chest, and
the whole mane are dirty white. On the other hand, the lower
portion of the buttocks, the whole hind limb (except a light

streak inside), and the middle third of the tail are bright mahogany
or ferruginous red. The fore legs from the knees downwards,
and to some extent on their inner and outer sides above the

latter, are of a lighter and more chestnut-red.

The upward extension of the red of the legs and its deeper tone
are features of this species as contrasted with the Himalayan and
Sumatran Serows, which are best regarded as varieties of one
species, the latter distinguished by the legs being chestnut in place

of wholly white. It appears, however, that in some cases the
Sumatran Serow has the mane white, as in the present aiiimal.

The prevalence of bright red, reddish yellow, and yellow in the
colouring of mammals of the West Tibetan province, as exemplified

by Rhinopithecus Q^oxellance, Budorcas taxicolor tihetana, and the
present species, is very remarkable, and stands in need of

explanation.

The skull belonging to the same individual as the skin is in a
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somewhat damaged condition, having a large portion of the

parieto-fi'ontal region cut away, and also lacking the nasal and
premaxillary bones ; it still, however, serves as a basis of com-
pai-ison between the present species and iV. bubcdinus. The third

and fourth milk-molars are still retained, the second premolar is

just piercing the gum, and the third molar has its summits
slightly abraded by wear. The animal may therefore be con-

sidei-ecl to have been sub-adult at the time of its death, and may
perhaps have not quite attained its full stature.

As it is, the skull is fully as large as that of an aged individual

•of JV. bti,hali?ius, but appears to have been of a relatively broader,

deeper, and shorter type, although from its impei'fection I cannot

be sure on all these points. The palate is, however, evidently

wider, the interval between the bases of the second molar being

about a quarter of an inch more than in the Himalayan species.

The basioccipital and basisphenoidal rostrum is also markedly widei'"

and more tapering, with less prominence of the anterior tubercles

for muscular attachment, which are, however, much larger.

Perhaps the most important distinctive feature of the skull of

the white-maned species is the much greater backward extent of

the nasals on to the frontal region, in consequence of which the

fronto-nasal suture is situated only a short distance in front of the

vertical line formed by the anterior border of the orbit, instead

of very considerably in advance of the same. The pit for the

face-gland also occupies nearly the whole extent of the lachrymal

bone, instead of leaving a large flat surface along the upper

border of the same. The palatine bones likewise extend much
fuither forward on the palate, so that the palato-maxillary

foramina are situated on the line of the hinder lobe of the first

molar instead of opposite the cleft between the two lobes of the

second tooth of the same sei-ies.

EXPLANATION OP PLATE VIII.

The White-maned Serow {Nemorli(Bdi^s argyrochcetes), from the specimen

in the British Museum.

3. The Duke of Bedford's Zoological Exploration in Eastern

Asia.—I. List of Mammals obtained by Mr. M. P.

Anderson in Japan. By Oldfield Thomas, F.R.S.*

[Received October 9, 1905.]

(Plate IX.t)

As I announced at the last Meeting of the Society, our President,

His Grace the Duke of Bedford, K.G., has consented, in order to

* [The complete account of the new species described in this communication
-appears here ; but as the names and preliminarj' diagnoses were published in the

'Abstract,' such species are distinguished here by the name being underlined.

—

Editor.]

t Eor explanation of the Plate, see p. 363.
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further the cause of zoological exploration, to bear the cost of a

collector working systematically through the islands of the Far
East, and I now have to give an account of the Mammals obtained

by that collector—Mr. Malcolm P. Anderson—in Japan, where
he has begun his labours.

The selection of Japan for the first field of Mr. Anderson's work
was almost a necessity, for practically nothing has been done
with regard to the Mammalogy of that country since the time
of Siebold and Burger, whose collections resulted in Temminck's
great work of 1842-45, while authentic modern specimens of the

species then described were necessary before any further progress

could be made. It is true that, by the liberality of the Leyden
Museum, typical specimens of most of Temminck's species were
distributed to many European museums, our own JSTational Musevim
receiving a very complete set, but these specimens, 60 to 70 years

old, are all naturally much deteriorated by exposure to light,

while scarcely any of them have any more exact locality recorded

than " Japan."

Under these cii^cumstances no words can express the value of

the fine series of specimens obtained by Mr. Anderson, who has

proved himself a most successful collector, and one well able to do

full justice to the liberality of our President. The specimens,

which are of all classes, after being exhibited before the Society,

are to be transferred by His Grace to our National Museum,,
where they will be most gratefully appreciated.

Mr. Anderson landed at Yokohama in July 1904, and began
collecting at once in Hondo (Central and North), and made two
trips to Hokkaido in September and November.

Later he went to the two large southern islands, Shikoku in

March 1905, and Kiushiu in April and May, the specimens from
this latter being particularly valuable, as the Dutch Factory, from
which the Leyden Museum obtained its materials, was situated at

Nagasaki, at the south-eastern corner of the island.

Lastly, Mr. Anderson visited the Oki group of islands, to the

north of Southern Hondo, and Tanegashima, south of Kiushiu,

while his brother, Mr. Robert Anderson, went to Yakushima,.

still further south. The specimens from these separate island

collections 1 have included in an Appendix to the paper.

In all, the mammals referred to in the present communication
number about 600 examples, belonging to 50 species and sub-

species. Of these I have found it necessary to give new names
to twelve, besides describing one new Shrew discovered by
Mr. Hawker in 1903. The fine new Marten, Mustela melar^ijnis

hedfordi, now figured, but described last seKSsion, is also to be

credited to Mr. Andei^son's collection.

As yet I am chary of making any general conclusions about
the mammal-fauna of Japan. It is, however, evident from this

collection that there is little faunistic difference between Shikoku,
Kiushiu, and the main southern portion of Hondo, but that a

number of species do not extend into the north of Hondo, where
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such species as occur are sometimes subspecifically different from,

those of the south. Hokkaido, of course, is very different from
Hondo, and the occurrence there of such typically Japanese species

as Micromys speciosus and geisha is somewhat unexpected ;
possibly

they are comparatively recent introductions, even though in each

case subspecifically separable from their Hondo relatives.

The following is a list of the species obtained in each of the

four islands referred to :

—

Hokkaido :

Sciurus vulgaris orieniis.

MtijS norvegicics.

Micromys speciosus ainu, geisha hokkaidi.

Evotomys mikado, bedfordice.

Lepus timidus ainu.

^ Hondo :

Pipistrellus ahramus.

Sorex shinto, hawkeri.

Crocidura dsi-nezumi chisai.

Chimarrogale j^latycephala.

Magera wogiira.

Urotrichus talpoides pilirostris.

Caiiis hodophylax.

NyctereUjtes viverrinus.

Mustela melaimpus hedfordi.

Putorius itatsi.

Petaurista leucogenys.

Scittrojyterus momonga amygdali.

Sciuri(,s lis.

Mus tanezumi, molossinus.

Micromys sjyeciosus, geisha.

Microtus montehelli.

Evotomys ( Craseomys) andersoni.

,,
(Phatdoviys) smithii.

Lepus hrachyurus.

Sus leiccomystax.

JVemorhcedus crispus,

Gervus sika.

Shikoku :

Macacus fuscatus.
Crocidura dsi-nezumi.

Mogera loogura kohece.

Urotrichus talpoides.

Putorius itatsi.

Meles anakuma.
Micromys speciosus, geisha, minutus japonicus,

Evotomys (Phaulomys) smithii.

Lepus hrachyurtijS.
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Kiusliiu :

RhinolopMis ferrimi-eqidnum nippon.

Myotis viacrodactylus, vattereri hombinus.

Miniopterus schreibersi japonice.

Crocidura ca'?^ulea, dsi-nezunii.

Urotrichus talpoides.

Mustela melampus.

Putorius itatsi.

Meles anakuma.
Petaurista leucogenys.

Micromys speciosus, geisha, minutus japonicus.

Microtus montebelli.

Evotomys (Phaidoviys) smithii.

Lepus hrachyurus.

In order to focus so far as possible the existing information

abont the mammals of Japan, I have prepared the following

resume of the literature, which, apart from Temminck's fine work,

is of a very fragmentary character.

1824. Siebold, G. T. de. Spicilegia Faun. Japon., in Dissertatio

Hist. Nat. Japon. p. 13.

Description of ''Myoxus lineatus"—a Tamias, from Hokkaido.

1842-45. Temminck, C. J. Mammalia of P. F. de Siebold's

' Fauna Japonica,' pp. 1-60, pis. i.-xxx.

A complete account of the Fauna, as known from the col-

lections sent by Messrs. Siebold, Burger, and other Dutch
naturalists to the Leyden Museum.
One of the finest and most complete faunistic works ever

published. Up to 1904, that is, for more than sixty years, the

only valid species added to those contained in it were Microtus

montebelli M.-Edw., Murina Mlgendorfi Peters, and TaVpa
mizura Giinth.

The following species are first described in this great work :

—

2Iacacusfuscatus (under the wsime oilnuus speciosus), Pteropus

dasymallus, Rhinolophus nippon and cornutus, Pterygistes

niolossus, Myotis macrodactylus, Pipistrellus abramus and
akakomuli, Tcdpa wogura, Urotrichus talpoides, Chimarrogale

platycephala, GrociduTa dsi-nezumi and umbrina, Meles ana-
kuma, Mustela melampus and brachyura, Putorius itatsi,

Nyctereutes viverrinus, Lepus hrachyurus, Sciurus lis, Pteromys
leucogenys, Sciuropterus momonga, Mus erythronotus, argenteus,

molossinus, tanezumi, and speciosus, Glirulus japonicus, Cervus
sika, Nemorhcedus crispus, and Sus leucomystax.

1857. Schlegel, H.
Ursus japonicus, sp. n. Handl. Beoefening der Dierkunde,

i. p. 42 ; Sclater, P. Z. S. 1862, p. 261 ; Giinther, P.Z. S. 1880,

p. 442.

The U. torquatus of the ' Fauna Japonica.'
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1862. Gray, J. E.

Leopardus jcqwiiensis, sp. n. P. Z. S. 1862, j). 262, pi. xxxiii.

Based on a tanned Leopard-skin without exact locality.

1865. Gray, J. E.

Martes japonica, sp. n. P. Z. S. 1865, p. 104; Cat. Carn.

P.M. p. 82 (1869).

No doubt the summer form of 2Iastela melampus.

1867. Gray, J. E.

Lutronectes whitelet/i, g. & sp. nov. P. Z. S. 1867, p. 181
;

Cat. Carn. P.M. p. 107 (1869).

Pased on young specimens of the Japanese Otter.

1868. Gray, J. E.

Vtdpes japonicus, sp. n. P. Z. S. 1868, p. 517; Cat. Carn.

P.M. p. 204 (1869).

"Japan."

1874. Milne-Edwards, A. Recherches Mammiferes, Texte, p. 285.

Description of Microtus montebelli, from Fusi-yama.

1875. Yon Mai'tens, E. Die Preussische Expedition nach Ost-

Asien. Zoologische Abtheilung. I. Pt, 1, pp. 75 & 362.

General account of Japanese mammal-fauna, and list of

species obtained. (Determinations by W. Peters.)

1875. Rein, J. J. Notizen iiber die Yerbreitung einiger Sauge-
thiere auf Nippon. Zool. Gart. xvi. 1875, p. 55.

Notes on habits, native names, and distribution of thirteen of

the better-known species. In the same author's ' Japan,' 1881,

i. p. 201, these notes are incorporated in a general popular account

of the fauna.

1880. Giinther, A. Notes on some Japanese Mammalia. P. Z. S.

1880, p. 440.

Notes on Urotrichus talpoides (with description of j^ei(,rotrichus

g. n. for the American U. gibbsi), Tcdp)a niiziira, sp. n., Ursus
arctos, U. japonicus, and Calorhinus ursinus.

The new Mole, Talpa niizura, has not since been obtained.

It is closely allied to the European T. eurojxea.

1880. Peters, W. Ueber die von Hrn. Dr. F. Hilgendoi-f in

Japan gesammelten Chiropteren. MB. Ak. Berl. 1880,

p. 23.

Records of 7 species, and description of Murina hilgendorfi

from Yedo, near Tokyo.

1880. Thomas, O. On the i¥?/occMS eZe^a?is of Temminck. P. Z. tS.

1880, p. 40.

See below, under GUrulus japonicits.
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1882. Doederlein, L. Ueber einige Japanische Saugethiere. MT.
Deutsch. Ges. Ostasiens, vol. iii. Heft 25, p. 210.

(1) Existence of Fox in Shikoku. (2) A Changing Hare
{" Lejnis variabilis") in Japan. (3) On a small musky-smelling
rodent (more likely a Shrew).

1886. True, F. W. Descrijjtion of a new genus and species of
Mole {Dymecodon jyilirostris) from Japan. Pr. U.S. Nat.
Mus. 1886, p. 97.

From Yenoshima, near Tokyo.
This Mole is probably an immature Urotrichtts taljjoides.

1900. Barrett-Hamilton, G. E. H.
Lepus timidus ainu, subsp. n. P. Z. S. 1900, p. 90.

From Hokkaido.

1904. Sasaki, C. A new Field-Mouse in Japan. Bull. Coll.

Agric. Tokyo, vi. p. 51.

Description of Ai'vicola hatanedzumi [= Microtus moutebelli)^

from Tokyo.

1904. Beard, J. C.

Nyctereutes albus, sp. n. Scientific American, 1904, p. 237.
Based on a white specimen in the New York Zoological Park^

said to be from Hokkaido.

1905. Thomas, O. On some new Japanese Mammals presented tO'

the British Museum by Mr. R. Gordon Smith. Ann. &
Mag. N. H. (7) xvi. p. 487.

Descriptions of Mogera wog%ira kobeoi, Petaurista leucogenys
nikkonis, oreas, and tosce-, Micromys geisha, and Evotomys
{Phaulomys, subg. n.) smithii.

1905. Thomas, 0. Exhibition of Mammals from Japan. Abstr.
P.Z. S. 1905, p. 9; P. Z. S. 1905, ii. p. 183.

Description of Mustela melampus bedfordi.

1. Macacus fuscatus Bly.

Macacusfuscatus Bly. J. A. S. B. xliv. extra number, p. 6 (1875),

6. 304. 2- 303, 323. Jinrio, Tokushima Ken, Shikoku.
500'.

This is the Inuus speciosus of the ' Fauna Japonica,' 7iec F. Cuv.
" Numbers of monkeys live in the forest surrounding certain

large temples at a distance from Jinrio. I did not see them, but
sent my servant in search of them, and through him secured these
specimens. They are considered difficult to hunt, for they hide
themselves very eifectually in the high Cryptomeria trees. It is

said that with the help of a dog they can easily be shot, as the
monkey pays little heed to the man and his whole attention is

absorbed in exhibiting his anger towards the barking dog. The
flesh is commonly eaten by the natives, but on trying it I did not
like it."—i¥. P. A.
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2. Rhinolophus ferrum-equinum NIPPON Temm.

J . 485. Tano, Miyasaki Ken, Kiushiu.

3. PipisTRELLUs abramus Temm.

S • 6. Takayu, near Yonezawa, Uzeu, N. Central Hondo.

Dr. Jentink* has shown that Temminck's Vespertilio akokomidi
is the same species as his V. abramus. The type locality of botli

is Nagasaki, Kiushiu.

"Caught, with the two , succeeding species, in caves near the

village."

—

M. P. A.

4. Myotis (Leucoxoe) macrodactylus Temm.

5. 490, 500. $. 493, 494, 515, 516, 517. Tano, Miyasaki
Ken, Kiushiu. 500'.

Dimensions of an adult male :

—

Forearm 36 mm.
Head and body 44 ; tail 35 ; ear 14"5.

These specimens agree absolutely with Temminck's description,

and there can be no doubt that they belong to his species, in spite

of Peters's assertion t that macrodactylus resembled very closely

the European M. capaccinii, to which these examples bear no
resemblance whatever. Indeed, so great is the discrepancy, that I

am tempted to suppose that Peters did not really see the specimens
described by Temminck at all. M. macrodactylus in fact is more
closely allied to M. dau,hentom.

5. Myotis nattereri bomeinus, subsp. n.

2 . 486, 487, 488, 489, 492. Tano, Miyasaki Ken, Kiushiu.
500'.

Similar in essential respects to the European M. nattereri, which
it evidently represents in Japan. But the ear appears to be rather
longer (judging from skins only), the tragus nari-ower and more
boldly curved outwards, the skull is more abruptly and considerably

inflated in the frontal region, and the colour is not quite the same.
In true il/. nattereri the colour is paler and more uniform than

in the other small European species of Myotis, this being apparently
due to the fact that the pale brown ends to the hairs are longer
and therefore hide the blackish-grey of their bases. In homhimis,
however, the coloration is moi^e normal, a darker variegated brown,
the blackish-grey bases of the hairs showing through. In a
similar way below, the light ends to the hairs are shorter and less

prominently white.

Dimensions of the type :

—

Forearm 40 mm.
Head and body 52 ; tail 44 ; ear 17.

* Notes Leyd. Mus. ii. p. 37 (1879).

t MB. Ak. Berl. 1866, p. 681. Dobson, on this statement, actually synonymised
macrodactylus with capaccinii.
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Skull—greatest length 15-5
; basal length in middle line 11 '8

;

front of canine to back of m^ 5 "9.

Type. Old female. B. M. No. 6.1.4.14. Original number 487.

Collected 30 April, 1905.

It is a matter of interest to find in the Far East this repre-

sentative of M. nattereri, which has hitheito only been known fi-om

Europe. It is probable, also, that Mr. Miller's M. thysanodes is

the corresponding Bat in the JST. American fauna.

6. MiNIOPTERUS SCHREIBERSI JAPONIC, subsp. n.

6 . 501, 502, 503, 505, 510, 511, 512, 513, 514. $ . 495, 496, 497,

504,507,508,518,519,520,521. And two in alcohol. Tano,

Miyasaki Ken, Kiushiu. Alt. 500 feet.

Size rather large, uniformly larger than in the Liu-Kiu form,

M.fuscus Bonh.*
Colour of back between " seal-brown " and dark " Front's

bi"own " ; head and nape rather greyer, though the difference

is perhaps dvie rather to the ends of the hairs being more glossy

and so catching the light, than to any essential difference in colour.

Under surface like the head.

Dimensions of the type :

—

Forearm 47 mm. (range from 46 to 48).

Head and body 57 ; tail 53 ; ear 12.

Skull—greatest length 16, median basal length 12 ; front of

canine to back of m^ 6*4.

Tyjye. Adult male. B.M. No. 6.1.4.22. Original number 512.

Collected 3 May, 1905.

As was to be expected, the Japanese 3finiopieriis is clearly

difi'erent from the pale European one, nor does any form quite

agreeing with it appear to have been described. Bonhote's

M.fuscus from the Liu-Kiu Is. is similar in colour (or slightly

darker), but is uniformly smallei", the forearm rarely reaching

44 mm. Seven additional examples oi fuscus recently received

from Mr. A. Owston confirm the characters derived from, the three

originally examined by Mr. Bonhote.
The fine series obtained by Mr. Anderson is remai'kably uniform

both in colour and size.

This Bat is of course the " Vespertilio blepotis" of the ' Fauna
Japonica ' ; but that species was primarily described on examples

fi-om Java.

7. SOREX SHINTO ThoS.

Sorex Shinto Thos. Abstr. P. Z. S. No. 23, p. 19, Dec. 5, 1905.

cj . 47. Makado, near Nohechi, Aomori Ken, N. Hondo. Alt.

400 ft.

A small species with a long tail.

Size as in S. mac7'opygmceus Miller, though tail much longer.

Fur of back slightly over 3 mm. in length. General colour above

* Nov. Zool. ix. p. 626 (1902).
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uniform brown (between " seal-brown " and " Front's brown "),

quite similar in tone from head to rump. Sides not presenting a
contrasted light area, being scarcely lighter than the back, and
passing gradtially without line of demarcation into the di'ab-washed

belly. Chin and throat slightly moi'e greyish. Hands and feet

glossy brown, the hairs at the tips of the digits silvery. Tail long,

nearly as long as the head and body, well-haired throughout,
slightly pencilled at tip, blackish brown above, dull whitish below.

Skull conspicuously largei- than that of S. mimitus, but of the same
light a,nd delicate build. Upper unicnspids subequalin transverse

section, the last one not smaller than the rest or out of series. All

the teeth liberally tipped with brown.
Dimensions of the type, measured in the flesh :

—

Head and body 50 mm. ; tail 49 ; hind foot 11"5
; ear 7.

Skull—greatest length 17'5
; basal length 15; breadth of

brain-case 8'5
; length of upper tooth-series 7"6.

Hah. as above.

Type. Adult male. B.M. No. 6.1.4.30. Original number 47.

Collected 28 September, 1904.

This small Shrew belongs to the genus Sorex, which had not
hitherto been recorded from Japan. It appears to be a member
of the S. minutus gi'oup, but may be readily distinguished by its

size and unusually long tail. A second specimen of it is in the
Museum collection, obtained by Mr. Alan Owston near Tokyo.

[Sorex hawkeri, sp. n.

cS . Inukawa, Yedo, Hondo.

Size very small, about as in >S'. ininutus. Fur, in summer, about
3 mm. long on the back. General colour of the dorsal area brown,
near " Front's brown " but considerably paler. Sides distinctly

different from back, greyish broccoli-tirown ; belly like sides, but
paler. Upper surface of hands and feet pale drab. Tail short,

much shorter than head and body, well-haired and pencilled, pale

broccoli-brown above, rather lighter below.

Skull crushed in the single specimen, but apparently even smaller

than that of >S'. minutus, as indicated by the short tooth-row.

Anterior incisor large, not very deeply notched. Five upper uni-

cnspids bi-oad, closely packed, in even slightly decreasing sequence
to the penultimate, the fifth again slightly larger than the fourth,

in the tooth-row, clearly visible fi'om without. Brown on teeth

about as in >S. minutus.

Dimensions of the type :

—

Head and body (measured in skin) 55 mm. ; tail (measured in

flesh) 30 ; hind foot 9.

Skull—tip of anterior incisor to that of large px-emolar 2'8
;

to back of m^ 5-2.

Type. Male. B.M. No. 3.9.10.1. Collected 7 June, 1903, and
presented by R. McD. Hawker, Esq.

Although not collected by Mr. Anderson, I take this opportunity

to describe a tiny Shrew obtained in Japan by Mr. Hawker. It
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lias no alliance with any of the European types of Shrews, but
would seem to have relatives among some of the short-tailed Arctic

American forms, with which it will no doubt prove to be linked hj
allied species from the East Siberian mainland.]

8. Ceogidura c^rulea Kerr.

4 in alcohol. Nagasaki ; in houses.

9. Crocidura (Cr.) dsi-nezumi Temm.

(S . 263, 275, 293. Jinrio, Tokushima Ken, Shikoku. 500'.

2 . 321. Tanano, Tokushima Ken, Shikoku. 250'.

(^ . 420, 423. 2 • 446. Takamori, Kumamoto Ken, Kiushiu.
1850'.

d" . 463. Kawachi, Miyasaki Ken, Kiushiu. 1500'.

Flesh-measurements of an adult male from Shikoku :—Head
and body 67 mm. ; tail 46 ; hind foot 13'5

; ear 9.

These specimens from the two southern islands are all of a

uniform brownish grey, very like the colour of the European
C. russula, of which this is evidently the Japanese representative.

The type locality is presumably Kiushiu.

But the corresponding Shrew found by Mr. Anderson in the
north of Hondo is not quite the same, and may be regarded as a
different subspecies.

10. Orocibura dsi-nezumi chisai*, subsp. n.

(^.51. 2 . 48. Tsunagi, near Morioka, N. Hondo.

5 . 93. Morioka, N. Hondo.

Similar to dsi-nezuifni in size, but tail rather and hind feet

decidedly shorter. General colour much darker, near " seal-

brown," but browner and less purple. Under surface " mouse-
grey." Tail uniformly dark brown.

Skull rather narrower, less broadly flattened than in dsi-

nezumi.
Measurements (in mm.) of three specimens in the flesh :

—

51. (Type.) Head and body 68; tail 43 ; hind foot 12.

48. „ „ 69; „ 37; „ 11.

93. „ „ 66; „ 38; „ 11.

Skull of type—Greatest length 18, basal length 15*4; gi^eatest

breadth 8'5
; length of upper tooth-series 7"5.

Tyj^e. Adult male. B.M. jSTo. 6.1.4.43. Original number 51.

Collected 3 October, 1904.

Temminck's " Sorex umhrinus " would appear to be similar to

this Shrew in colour and size, but is distinguished by its very long-

tail, 54 mm. in length.

11. Chimarrogalb platycephala Temm.

$ . 168. Tajima, E. coast of Izu Peninsula, S.E. Hondo.

Flesh measurements :—Head and body 112 mm. ; tail 90 ; hind
foot 25*5

; ear 9.

* Chisai= small.
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12. MoGERA woGURA Temm.

d . 56. Tsunagi, near Morioka, Iwate Ken, N. Hondo.

Flesh measurements :—Head and body 108 mm. ; tail 20 ; hind

foot 16-5.

13. MOGERA WOGURA KOBE.E ThoS.

c? . 336. Ochi, Kochi Ken, Shikoku.

Flesh measurements :—Head and body 160 mm. ; tail 25 ; hind

foot 21.

No specimens intermediate in size between these large Moles
and the true wogura have as yet turned up. Possibly the two
forms ought to be regarded as specifically distinct.

14. Urotrichus talpoides Temm.

S. 397, 398, 406, 429, 444. $. 385, 396, 422, 430, 435.

Takamori, Kumamoto Ken, Kiushiu. 1800'.

5. 471, 472, 476. §. 447, 473, 474. Kawachi, Miyasaki
Ken, Kiushiu. 1500'.

6. 274, 290. $. 288, 289, 310. Jinrio, Tokushima Ken,
-Shikoku. 500'.

2 . 314. Fukuhara, Tokushima Ken, Shikoku. 750',

5 . 324. Ikeda, Tokushima Ken, Shikoku.

S. 339, 357. § . 337, 338, 342, 343, 358. Ochi, Kochi Ken,
Shikoku. 1300'.

2 . 329. Sakawa, Kochi Ken, Shikoku.

S. 370, 378, 379, 380. $. 371, 377. Kuma, Ehime Ken,
Shikoku. 1200'.

Specimens from Kiushiu may be regarded as typical talpoides^

for that island is the first locality mentioned in Temminck's
original account, besides being that which contains Nagasaki,

where the factory of the early Dutch traders was situated.

A pair of well-grown Kiushiu specimens measure (in mm.) as

follows :

—

$ . Head and body 99 ; tail 34 ; hind foot 16.

c?. _ „ ,, 102; „ .34; _„ _
16.

The Shikoku specimens appear to be quite similar to those from
Kiushiu. A pair measure :

—

S . Head and body 96 ; tail 32 ; hind foot 15-5.

$ • T, 11 95 ; ,, 33

;

,,
15*5.

The genei-al colour of the Kiushiu and Shikoku specimens is a
brown, between vandyke and seal-brown, much browner than in

those from Northern and Central Hondo.
"These animals are undoiibtedly partly herbivorous; for

examination of many stomachs showed them to be frequently

filled with vegetable matter, probably some root. Remains of

earthworms are also frequently found. I catch as many specimens
in traps baited with wheat or rice as in 'those baited with flesh. At
all times of the year they come frequently above ground, especially

in grassy places.
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" Not uncommon ; usually found in the embankments that

bound the terraced paddy-fields. Often accepting bait of rice or

wheat. The stomach contents of those examined was largely of a

vegetable character, not mixed with earth as when earthworms
are the chief food."

—

M. P. A.

This observation about the food of Urotrichus is of remarkable

interest, as it is quite opposed to the general rule in the Talpidse.

I can find no previous statement on the subject, either as regards

this genus or its American ally Neurotrichus.

15. Urotrichus talpoides pilirostris True.

Dymecodon 2nUrostris True, P. U.S. Nat. Mus. 1886, p. 97

(juv.).

f? . 53, 61, 62, 65, 73, 74, 75. $ . 55. Tsunagi, near Morioka,

Iwate Ken, N. Hondo.

c? • 94, 95. Morioka, Iwate Ken, N. Hondo.

S. 142,144,145,162. $. 143, 152, 161. Nakaomi, near

Ohito, Izu, S.E. Hondo. 400'.

These specimens, from Hondo, are all of a " slate-black" (grey

no. 2), with a slight tinge of " mouse-grey," alid are without the

distinctly brown tone of the typical talpoides of Kiushiu and

Shikoku. They are also very slightly smaller, with shorter tails

and shoi-ter hind feet.

The following are the measurements (in mm.) of a pair from

Izvi, near the typical locality of '' Dymecodon pilirostris" :

—

J . Head and body 92 ; tail 30 ; hind foot 14-5.

$. „ 90; „ 26; „ 14-5.

A study of Mr. True's description of the genus Dymecodon
convinced me that his specimen was a young Urotrichus, and this

suggestion has been confirmed by Mr. Geixit Miller, who tells me
that the type, noAv in the U.S. National Museum, " is young,

with the milk-dentition still in place."

But Mr. Miller goes on to state that the molars of joz^irtisfo"?s

are smaller than those of talpoides, and that there ai'e other slight

cranial difi^erences, although, owing to the youth of the specimen,

he cannot express an opinion as to their value. " My surmise

would be that Dymecodon is the same as Urotrichus, but that the

species pilirostris is quite distinct from the ordinary animal."

On geographical grovinds, however, it appears to me so unlikely

that there should be a different species of Urotrichus at Yeno-
shima, a place in the Bay of Tokyo qviite close to Misaki, where

we know the ordinary form occurs, and not far fi'om the Izu

peninsula, that I do not at present feel justified in giving the

Hondo subspecies any other name than j>9^7iros^m.

16. Canis hodophylax Temm.

c^' . 255. Washikaguchi, Nara Ken, Hondo.
" The Wolf was purchased in the flesh, and I can learn but little

about it. It is rare, some say almost extinct. Japanese name
' Okami ' or ' Aamainu.' "

—

M. P. A.
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17. ISTyctereutes viverrinus Temm.

(5. 251. Washikaguclii, Nara Ken, Hondo.
" Japanese name ' Tanuki.' "

—

M. P. A.

18. MusTELA MELAMPUS Temm.

2 . Takamori, Kumamoto Ken, Kiushin.

The beautiful golden yellow of this fresh specimen shows a
striking contrast to the dark general colour of the Hondo
subspecies.

19. MuSTELA MELAMPUS BEDFORDI ThoS. (Plate IX.)

2fustela melampus hedfordi Thos. Abstr. P. Z. S. No. 21, p. 10,

June 13, 1905 ; P. Z. S. 1905, ii. p. 183.

S. 213, 254. $. 217, 232. Washikaguchi, Nara Ken, east

of Hiogo, Southern Hondo.

This handsome form of the Japanese Marten, the first new
raammal obtained by Mr. Anderson, has already been described,

and a figure of it is now given to show its striking colour-

contrasts. It will no doubt prove to be the form found all over

Southern Hondo, the true yellow melampus being a native of

Kiushiu.

I am informed that the two forms of the Japanese Marten are

well known to the furriers, through whose hands many thousands
of skins pass every year.

" The Marten may be regarded as common in Nara Ken.
Besides the specimens sent, I saw three other individuals which
were shown me by peasants. It lives in the more remote parts

of the forest, where its burrows are to be found beside rocks or

stumps. Native name ' Teng.' "

—

M. P. A .

20. PuTORitrs iTATSi Temm.

(S . 185, 186. Tsushima, Aichi Ken, Hondo.
5 . 224, 225, 226, 227, 233, 245. "Washikaguchi, Nara Ken,

Hondo.

cT. 281, 319. ?. 308. Jinrio, Tokushima Ken, Shikoku.
500'.

6 . 427, 442. $ . 405. Takamori, Kumamoto Ken, Kiushiu.
1850'.

(S . 466. Kawachi, Miyasaki Ken, Kiushiu. 1500'.

The Japanese Mink is evidently very common in Southern
Hondo and Shikoku, as every collector sends a number of speci-

mens. But in Northern Hondo Mr. Anderson does not seem to

have met with it. In Hokkaido it is probably replaced by some
representative of the P. ermineus group.

" These animals infested the houses of the neighbourhood, pre-

sumably for the purpose of catching I'ats? All the specimens
secm-ed were trapped near houses."

—

M. P. A.

Proc. Zool. Soc—1905, Vol. II. No. XXIV. 24
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21. Meles anakuma Temm.

c?. 312, 313. $. 295. Jinrio, Tokushima Ken, Shikoku.

500'.

c? . 403, 404. Takamori, Kumamoto, Kiushiu.

" Not uncommon. The peasants secure them by smoking them
out of their holes."—J/. F.A.

22. Petaurista leucogenys Temm.

d . 231, 234, 240. $ . 253. Washikaguchi, Nara Ken, Hondo.
6^.477. $.479,480,481. Mitai, Miyasaki, Kiushiu.

The specimens from Kiushiu are nearly topotypical, but are

less similar to the ISTagasaki skin which I provisionally took as

typical when recently writing on the subject, than to the form

from Shikoku which I described as P. I. toscB*. Further material

from different localities will be needed before the races of this

interesting and variable animal can be satisfactorily understood.
" The large Flying Squirrel is well-known in this region

(Washikaguchi), and is probably as plentiful as anywhere in

Japan. It is found in the large Cryptomerias and other trees

which grow about some of the temples and shrines and are never

cut. The specimens were all purchased from peasants, who
brought them to me. The people say that this animal possesses

great control over its ' flight,' being able to turn almost at right

angles while in mid-air. Japanese literary ' Musasabi,' but called

' Bandari ' in this locality."

—

M. P. A.
" At Mitai, Kiushiu, they lived in numbers in a grove of

Cryptomerias svirrounding a temple. On the evening of April 21

they appeared about 7.30, when darkness was coming on. The
first I saw alighted noiselessly on a trunk near me and immediately

ascended rapidly among the branches. Another I saw ' fly ' from
near the top of a Cryptomeria, make almost a half-circle past a

cluster of trees, and alight some 40 ft. from the ground on another

Cryptomeria. The ' flight ' is swift, but we had time to notice

that the tail is held nearly straight out behind."

—

M. P. A.

23. SCIUROPTERUS MOMONGA AMTGDALI f, Subsp. n.

cJ . 257, 259. 2 • 258, 260, 261, 262. Washikaguchi, Nara
Ken, Southern Centi>al Hondo.

The Flying Squirrel received by the British Museum in 1844
from the agent of the Leyden Museum as representing Temminck's
" Pteromys momonga " is so much smaller than these examples

that there is no doubt that the two should bear diflerent names.

But it is probable that both are inckided in Temminck's descrip-

tion, in which case one or other of them must be selected as

typical of his sj)ecies. I would therefore propose to select the

smaller one, of which he figured the skull, even though he himself

* Ann. Mag. N. H. (7) xv. p. 488 (1905).

f Dr. Rein states that the Japanese name for this animal, Momodori, means
" peach-bird."
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believed that it was " semi-adulte." This course, besides making
the figure fix the type, has the advantage of giving at least one of

the two foi-ms an exact typical locality, whereas if the name
momonga were applied to the large form and a new name given
to the small one, the typical locality of neither would be definable.

We may thus treat the British Museum 1844 specimen as a
co-type, as it was one of those on which the description was based
and agrees absolutely with the typical figure. This specimen, far

from being " semi-adulte," is absolutely full-grown, its teeth
showing more evidence of wear than is the case with any of

Mr. Andei^son's examples.

The new subspecies may be briefly described as similar to true
momonga^ but conspicuously larger and with a much longer tail.

The co-type above referred to has a skull measuring 36 X 20 mm.,
Temminck's figure is 35-5x2r5; while the smallest of the ISTara

skulls is 41 X 23 "5. The hind foot of momonga is just 30 mm.,
that of amygdali 37-38.

In colour there is probably little diflerence, but direct com-
paiison is not possible, as the co-type of momonga is in the brown
summer pelage. The new form, in its winter pelage (January),
has its dorsal hairs blackish slaty, washed terminally with Isabella,

tending sometimes towards bufiy. Cheeks and under surface
white, the hairs slaty basally. Under side of membranes irregu-

larly washed with pale fawn. Upper surface of hands and feet

grizzled black and fawn, a prominent tuft of longer hairs at the
end of each hind toe clear isabeUa. Tail subdued w^ood-brown,
washed above and below with black.

Skull larger and heavier in every way than that of true momonga.
Dimensions of the type, measured in the flesh :

—

Head and body 166 mm. ; tail 139 ; hind foot 38 ; ear 25.

Skull—greatest length 42-2; basilar length 31-5; greatest

breadth 26; length of nasals 13 6; breadth of brain-case 19;
palatilar length 17"7; palatal foramina 4'3

; length of upper tooth-

series, exclusive of p^, 6'8,

Type. Adult male. B.M. No. 6.1 .4.122. Orioinal number 257.

Killed 27 January, 1905.

It is probable that the smaller form, to which I restrict the
name momonga, will prove to be an inhabitant of one of the
southern islands, while the larger one is no doubt spread widely
over Hondo.

" Brought to me by a servant after my departure from Washi-
kaguchi. They were taken near the top of a rather high
mountain, in a forest of Ghamcecyparis. Regarded by the peasants
as the young of the Petaurista, and therefore called ' Bandari.' "

—

M.P.A.

24. SCIURUS VULGARIS ORIENTIS, Subsp. U.

6 . 98, 102. 2 . 103. Aoyama, Hokkaido.

6. 125, 127, 136. $. 126, 128, 131, 132, 133, 138. Nobori-
betsu, near Moruran, Hokkaido.

24*
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c?. 9, 11, 12, 13. $. 8, 14, 15,16, 17, 18, 19,20. Jozankei,

ear Sapporo, Hokkaido.

The ISToboribetsu and Aoyama specimens are in the winter, and
the Jozankei specimens in the summer pelage.

In Major Bai-rett-Hamilton's paper * on the subspecies of

Sciurus vulgaris, thosefrom the Far East, from Koreaand Hokkaido,
are assigned to S. v. ccdotns Hodgs. t, whose typical locality is the

high region of Central Asia. But the valuable series obtained by
Mr. Anderson indicates that they are sufficiently different to have
a subspecific name of their own. For while the type of calotus

and other specimens from the Altai are, in winter pelage, a clear

deep grey above without rufous suffusion, the whole of the

Hokkaido examples are strongly suffused along the head, dorsal

area, and base of the tail with a colour between " Mars-brown "

and " vinaceous-cinnamon " of Ridgway, though paler than either.

Sides clearer and more silvery grey, especially on two patches on
each side, behind the shoulders and in front of the hips. Throat,

chest, and belly pure sharply defined white, the hairs white to

their roots. Ear-tufts, hands, and feet blackish, more or less

speckled with fulvous. Tail broadly washed with black, the basal

part of the hairs more or less greyish or fulvous.

In summer pelage the ground-colour (apart from melanism) is

dull reddish brown, with dark red ears and feet, and perhaps

sometimes a moi-e or less red-washed tail. But every specimen is

to a certain degree affected with melanism, and the only one that

has the body, ears, feet, and proximal half of tail red, also has the

terminal half of the latter organ blackish, as the whole of it is in

the majority of specimens.

Dimensions of the type, measui-ed in the flesh :

—

Head and body 244 mm. ; tail 175 ; hind foot (s. u.) 60 ; ear 34.

Skull—greatest length 54 ; basilar length 43.

Hcd). Hokkaido. Type from Aoyama.
Type. Adult male in winter pelage J. B.M. No. 6.1.4.128.

Original number 98. Collected 9 November, 1904.

Two specimens from Soul, Korea, presented by Mr. C. W.
Campbell, and killed in January 1889, appear to be quite similar

to the Hokkaido Squirrel.

This Eastern form of *S'. vulgaris is no doubt most closely related

to S. V. calotus, but may be distinguished by the rufous suffusion

along its dorsal area. This produces, at least in the winter coat,

a considerable resemblance to the Scandinavian Squirrel, but from
that animal it is readily distinguished by its dark ear-tufts and
feet, and by the sharp definition and complete whiteness of the

colour of the under surface.

Tliis Squiri'el is of course the Sciurus varius of the ' Fauna

* P. Z. S. 1899, p. 3.

t Iftostela (?) calotus Hodgs. Calc. Jouni. N. H. ii. p. 221 (1842).

j The hands and feet of the type have some of the i-ed of the summer coat still

on them, and this specimen is not, as I at first thought, an exception to the rule

that the Hokkaido Squirrel has dark feet in the winter pelage.
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Japonica,' but that name, first used by Pallas for the Siberian

Squirrel, was rendered invalid by its previous use by Kerr, as

shown in Major Barrett-Hamilton's paper.

25. SciURUS LIS Temm.

2 . 7. Takayu, near Yonezawa, Uzeu, Northern-Central
Hondo, 3000'. 13 August.

2 . 208. Nara, east of Hiogo, Hondo.

c? . 242. 2 • 249, 250. Washikaguchi, Nara Ken, Hondo.

The Uzeu specimen is in the red-footed summer pelage, without

ear-tufts ; the othei-s are in the grey winter coat. By some curious

error, Temminck has described the former pelage as that of winter,

and the latter of summer, but even with only undated specimens
available, it is difficult to understand how such a mistake could

have been made, as the difference in the quality of the fur is very

considei'able.

Mr. Anderson did not send any true Squirrels from Kiushiu
or Shikoku, but he tells me that they do occur there, though rare

and local.

Mr. Gordon Smith's collection contains examples of Scmrus lis

from Shimosa, Misaki, and the Hiogo Hills, all in Southern
Hondo.

" These Squirrels were shot in the groves of pine-trees along*

the tops of ridges above the village. We found them scarce in

the neighbourhood, the three secured being the only ones seen.

Native name ' Kinezumi.' "

—

M. P. A.

[Glirulus (g. n.) JAPONicus Schiuz.

Myoxus elegans Temm. 1844.

Although not included among Mr. Anderson's captures, the
Japanese Dormouse needs a few remarks on its systematic

position and nomenclature, which may conveniently be made here.

Firstly in regard to its specific name. Temminck unfortunately

gave it a title which was preoccupied {Graphiurus elegans Ogilby,

1838* ; Myoxus elegans Wagn. 1843), and it was therefore renamed
first, in 1845, by Schinz, who called it javanicus, and then in 1882,

on the ground that javanicits was invalid owing to its incorrect-

ness, by myself, with the name of lasiotis.

But the plea of incorrectness is no longer admitted, and we are

therefore forced to take Schinz's name. We may, however, look

upon it as a misprint for jajionicus^ and amend it accordingly, for

the statement " Habitat in Japonia " clearly shows that Schinz
did not suppose it came from Java, and the accidental alteration

of two letters only would make the difference. This course has
been already taken by Wallace t, and is, I think, the best way out

of the difficulty.

With regard to the generic position of this Dormouse, I think it

* References to all the names here mentioned "are given in Eeuvens, 'Mj'oxidie
;

p. 66 (1890).

t ' Island Life,' 2nd edition, p. 395 (1892).
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cannot be assigned to any of the existing groups and must have
a special name of its own. It is no doubt most nearly allied to

Eliomys {Dryomys, subg. n.) Qiitidulus*' Pall., but may be readily

distinguished by the rather more complicated pattern of its teeth,

its small bullae, the absence of the angular foramen in its mandible,

and its peculiar and characteristic colour-pattern. These characters

are all brought out in Reuvens's descriptions and figures, and do

not need further reference here.]

26. Mus NORVEGicus Erxl.

(S . 21. Jozankei, Sapporo, Hokkaido.

c? . 96, 97. Shinshinotsu, Sapporo, Hokkaido.

5 . 99. Aoyama, Holtkaido.

'' Caught in forest ; extremely abunda,nt."

27. Mus TANEZUMi Temm.

2 . 42. Makado, near ISfohechi, Aomori Ken, N. Hondo. 400',

c? . 5. Takayu, near Yonezawa, Uzeu, Hondo. 3000'.

This is the Japanese representative of the Chinese Mus losea

Swinh.

28. Mus MOLOSSiNus Temm.

5 . 66. Tsunagi, near Morioka, Iwate Ken, N. Hondo.
$ . 482. Tano, Miyasaki Ken, Kiushiu. 500'.

" Contained 6 embryos 17 mm. in length."

No. 66 has all the appearance of a wild-living individual,

not that of a house-mouse, and its proportions approximate to

those of the European Mu,s S2ncilegus. Head and body 92 mm.

;

tail 55 ; hind foot 15.

29. MiCROMYS SPECiosus Temm.

d. 28, 30, 33, 34, 36. $. 29, 37, 40, 41. Makado, near
Nohechi, Aomori Ken, N. Hondo.

S . 52, 54, 60, 63, 77, 78. $ . 49, 59, 79, 82, 83. Tsunagi,
N. Hondo.

c?. 165, 174, 176, 177. 2. 172, 173. Tajima, Izu, S.E.

Hondo.

J. 139, 153, 156, 164. $. 141, 150, 154, 157. Nakaomi,
Izu, S.E, Hondo.

c' . 276, 278, 279, 285, 302. ? . 264, 265, 266, 272, 277, 280,
284. Jinrio, Tokushima Ken, Shikoku. 500'.

d. 330. 2 . 331, 332, Sakawa, Kochi Ken, Shikoku.

c?. 334, 335, 344. $ . 340, 341, 353, 356, 369. Ochi, Kochi
Ken, Shikoku. 200'-1000'.

6 . 326, 327. $ . 328. Ikeda, Tokushima Ken, Shikoku.

$ . 317, 318. Fukuhara, Tokushima Ken, Shikoku. 750'.

* Bettei- known as dri/as Schr. The peculiarities of this species, which, while
esseutiallj' an Eliomys, shows certain leanings towards Glis, demand a special sub-
generic name. JSlius Scliulze is not a\'ailable, being a sjnionj'm of Glis.
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cJ . 373, 374. 2 375, 376. Kuma, Eliime Ken, Shikoku.

1200'.

J. 459, 460, 461. $. 452. Kawachi, Miyasaki Ken, Kiu-

shiu. 1500'.

6 . 390, 391, 402, 411, 412, 425, 436, 437. $ . 393,^ 418, 419

426, 433. Takamori, Kumamoto Ken, Kivishiu. 1850'.

c? . 483, 498, 499. 5 . 484, 491. Tano, Miyasaki Ken, Kiu-
shiu. 500'.

" Common everywhere."

Even with this fine series, combined with that sent by
Mr. Gordon Smith, I am unable to trace completely the relation

of the presence of spines in the fur to season and sex. Many
specimens of each sex are spinous, many spineless, and in a general

way it is clear that spines are a character of summer, while they

are rarely or never present in the winter pelage. Two examples,

however, killed in the middle of December have spines, and one

from Shikoku, killed in February, so that there are evidently

exceptions to the general rule.

Young specimens, before the development of the rufous colour,

are always spineless.

The mammary formula in this species is 2—2 = 8.

It appears probable that Temminck's Mus argenteus, also

described in the ' Fauna Japonica,' was based on small spineless

specimens of 21. sjMciosus.

The following are the dimensions (in mm.) of a pair fi'om the

Izu peninsula :

—

c? . Head and body 128 ; tail 112 ; hind foot 24 ; ear 16.

?. „ „ 115; „ 105; „ 24; „ 15.

30. MiCROMYS SPECiosus AiKu, subsp. n.

S • 10. Jozankei, near Sapporo, Hokkaido.

2 • 26. Shinshinotsu, near Sapporo, Hokkaido.

2- 108, 117. Aoyama, Hokkaido.

As in true sjieciosus, but with rather longer feet and longer

skull.

General characters as in the M. speciosus of Hondo, with the

same dark fulvous colour blackened along the dorsal area and the

same whitish underside. Fur similarly either spinous or spine-

less. Hands and feet greyish white. Feet longer and heavier

than in true S'jyeciosus.

Skull rather narrower and more elongate than in true speciosus
;

palatal foramina longer.

Dimensions of the type, measured in the flesh :

—

Head and body 118 mm. ; tail 107 ; hind foot 27*5
; ear 15.

Skull—greatest length 31; basilar length 25; nasals 12 '2;

interorbital breadth 4*8; breadth of brain-case 12*8; palatilar

length 14-4; diastema 9*5; palatal foramina 5' 8 ; length of upper
molar series 4" 2.

Hah. Hokkaido. Type from Aoyama.
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Type. Female. B.M. No. 6.1.4.219. Origiiml no. 117. Col-

lected 15 November, 1904.

Of the large series of M. s2}eciosus from Hondo, enumerated
just previously, only one has a hind foot as much as 25*5 mm. in

length, the majority of the adults ranging from 23 to 25. And
of those from Shikoku and Kiushiu one only has 25'5, and
one 26. On the other hand, the four from Hokkaido are all

measured as 26 or over, and in addition their skulls are rather

more elongate, especially in the muzzle, than those of the more
southern form.

Under these circumstances, in view of the general difference

between the faunas of Hondo and Hokkaido, I have thought it

advisable to give the form from the latter island a special sub-

specific name, like as it is to its ally in all other respects.

31. MiCROMYS GETSHA TilOS.

Ann. Mag. N. H. (7) xv. p. 491 (1905).

cT. 32, 35. $ . 31. Makado, N. Hondo.

S . 50, 57, 58, 64, 67, 68. $ . 69, 70, 71, 72. Tsunagi, Iwah
Ken, N". Hondo.

$ • 1, 2, 4. Takayu, Uzeu, Hondo.
6. 166, 169, 178, 179. $. 167, 170, 171. Tajima, Izu,

S.E. Hondo.

S. 140, 147, 155. $. 148, 149, 158, 163. Nakoma, Izu,

S.E. Hondo.

S. 268, 292, 309. $. 273, 299, 300, 301. Jinrio, Toku-
shima Ken, Shikoku. 500'.

d. 351, 363, 364, 365. 366. $. 352, 354, 362, 368. Ochi,

Kochi Ken, Shikoku. 1500-2100'.

c?. 381. $.372. Kuma, Ehime Ken, Shikoku.

cT. 394, 401, 416. $ . 409, 410, 417. Takamori, Kumamoto
Ken, Kiushiu. 1800'.

J. 453. $. 451, 454. Kawachi, Miyasaki Ken, Kiushiu.
1500'.

Two specimens of this pretty little species were obtained by
Mr. H. Pryer in the Yokohama region in 1888, but it was only
when Mr. Gordon Smith's collection was being worked out that

it was recognised as new. It would appear to be generally dis-

ti-ibuted over Hondo, Shikoku, and Kiushiu, and is represented

in Hokkaido by a short-eared subspecies.

Its mammary formula, as previously stated with doubt, is

2—2 = 8.

The following are the flesh measurements (in mm.) of a pair

from the Izu peninsula :—

•

S . Head and body 94 ; tail 99 ; hind foot 20 ; ear 14.

? „ „ 94; „ 94; „ 18; „ 14.

32. MiCROMYS GEISHA HOKKAIDI, Subsp. n.

S. 100, no, 111, 112, 118. $. 109, 119, 120. Aoyama,
Hokkaido,
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c? . 122, 123, 124, 130, 134, 137. $ . 135. Noboribetsu, near

Moi'uran, Hokkaido.

" Common in bamboo-grass."

Similar to true M. geisha in all respects except that the general

colour averages slightly paler (nearly as pale as " Isabella," but

of a more rufous brown), and the ears are decidedly shorter.

Dimensions of the type, measured in the flesh :

—

Head and body 90 mm. ; tail 95 ; hind foot 19 ; ear 12'5.

Skull—greatest length 23'5
; basilar length 18

;
palatilar length

10
;
palatal foramina, 5 ; length of upper molar series 3' 6.

Hah. Hokkaido ; type from Noboribetsu.

Type. Adult male. B.M. No. 6.1.4.269. Original number 123.

Collected 21 November, 1904.

The ear-measurement of M. geisha was given in the original

description as 12"5 mm., but this was taken on a poorly-made skin,

and it is evidently below the correct dimensions. For of nine

adult Izu examples seven have been measured hj Mr. Anderson as

14 mm., and two as 13'5, while of thirteen adult Hokkaido skins

two have this measurement 12, two 12*5, eight 13, and one 13"5.

Little as this difference sounds in figures it is easily recognisable

by eye.

The occurrence in Hokkaido of representatives of Micromys
speciosus and geisha shoAvs that there is a genuine Japanese
element in the fauna of that island, mixed with the boreal non-
Japanese fauna indicated among others by the occui^rence of

Sciurus vulgaris instead of lis, and Lepus timidus instead of

hrachyurus.

33. Micromys minutus japonicus, subsp. n.

c^ . 286. Jinrio, Tokushima Ken, Shikoku. 500'.

c?. 322. Tanano, Tokushima Ken, Shikoku. 250'.

5 . 462. Kawachi, Miyasaki Ken, Kiushiu. 1500'.

General colour above dusky sepia, the rump only rufous, as in

the Eastern forms of minutus ; helly sharply contrasted white,

though with slaty bases to the hairs, as in the European races.

One old specimen, however, is more or less rufous over the whole
of the upper surface ; but this would seem to be an exception.

Skull apparently thicker and heavier than in the other races,

with an unusually large brain-case and short muzzle, but material

is lacking for a satisfactory comparison Avith the Eastern forms
jiygmceus and ussuricus *. Molars decidedly larger than in

ussurictcs, which has the tooth-roAv only 2-8 mm. in length.

Dimensions of the type, measured in skin :

—

Head and body 66 mm. ; tail 61 ; hind foot 14-5,

Skull—basilar length 13-7
; interorbital breadth 3-4

; breadth of

brain-case 9*3
;
palatilar length 8 ; diastema 4'5

;
palatal foramina

3 ; length of upper molar series 3-1.

* The type oi ussurieus has a hind foot 14 mm. in ength, not 12 as given in the
original description.
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Diinensions of one of Mr. Anderson's specimens, measured in

the flesh :

—

Head and body 59 mm. ; tail 55 ; hind foot 15 ; ear 7.

Hah. Southern Hondo, and the islands of Shikoku and Kiushiu.

Type from Tosa, Kochi Ken, Shikoku.
^y/ie. Adult male. B.M. No. 5.3.3.44. Collected 15 February,

1904, by R. Gordon Smith, Esq.
The occurrence of the Harvest-Mouse in Japan was recorded

by Temminck.

34. MiCBOTUS MONTEBELLI M.-Edw.

Arvicola montehelli M.-Edw. Rech. Mamm, p. 285 (1874).

(Fusiyama.)

Arvicola hatanedzumi Sasaki, Bull. Tokyo Coll. Agric. vi. p. 51

(1904). (Tokyo.)

(? . 39. $ . 38, 43, 45, 46. Makado, near Nohechi, Aomori
Ken, IST. Hondo.

S . 80, 84, 85, 86. $ . 81, 87, 88, 89, 90, 91, 92. Morioka,
Iwate Ken, N. Hondo.

c?. 151. 2 . 159. Nakaomi, nr. Ohito, Izu, S.E. Hondo.
$ . 464, 467. Kawachi, Miyasaki Ken, Kiushiu. 1500'.

The British Museum owes to the kindness of Prof. Sasaki

representative examples of the Vole described by him as Arvicola

hatanedzumi, and with these Mr. Anderson's specimens entirely

agree. But Pi-of . Sasaki's name is unfortunately antedated by
that given by Milne-Edw^ards in 1874, the type of which latter is

in the Paris Museum.
This tyjje was carefully examined by Mr. Gerrit Miller during

his recent visit to Eui'ope, and on his later studying in London
the specimens of " hatanedzumi " from Tokyo, and a series from
Misaki sent home by Mr. Gordon Smith, he came to the conclusion

that all belonged to one species, a conclusion from which I see no
reason to diffei'.

One (No. 80) of the twenty-three specimens has a supplementary
agrestis-\\kQ lobe on m", but does not differ from the rest in any
other respect.

This Yole is evidently rare in Shikoku and Kiushiu, for

Mr. Anderson obtained no example of it in the former island and
only two in the latter.

35. EvoTOMYS MIKADO Thos.

Evotomys mikado Thos. Abstr. P. Z. S. No. 23, p. 19. Dec. 5,

1905.

c? . 121. Noboribetsu, near Moruran, Hokkaido.

$ . 107. Aoyama, Hokkaido. 400'. Type.

" Under moss-grown log in forest of alders and birches."

A true Evotomys of medium size, similar in general appearance
to Danish examples of E. glareolus.

Rufous dorsal ai'ea covering the whole top of the head and
breadth of the back fairly well defined laterally, especially on the
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fove-quarters ; its colour rather redder than in E. glareolus,

approaching " hazel " of Ridgway. Sides greyer. Belly washed
with pale buff, not sharply defined laterally. Ears bright rufous.

Upper surface of hands and feet pale brownish white. Tail of

medium length, well-haired and tufted, dark brown above, dull

white below, the teiminal tuft black above, whitish below.

Skull rather flatter than in E. glareolus, Avith a low weak
muzzle and the frontal outline not so convex. Palatal foramina

longer. Ohoanse broad and low, their structure as usual.

Molars with the same essential pattern as in E. glareolus, but

they are peculiarly compressed from before backwards, so as to be

unusually broad in proportion to their length, this proportion also

being shown in the individual cement-spaces, which are broad

transversely, short antero-posteriorly, and with their lateral

angles (especially the outer above and the inner below) very

sharp.

Dimensions of the type, measured in the flesh :

—

Head and body 104 mm. ; tail 34; hind foot 17 ; ear 11*5.

Skull—tip of nasals to back of frontals 15"5
; nasals 6"7 x 2*9

;

height of muzzle behind incisors 3"5
; interorbital breadth 3"8

;

palatilar length 10'4
; diastema 7

;
palatal foramina 5 ; length of

upper molar series (crowns) 4*7.

Tyj^e. Adult female. B.M. No. 6.1.4.296. Original number
107. Collected 13 November, 1904.

The occurrence of a typical Evotomys in Hokkaido was quite

to be expected from the general character of the fauna of that

island.

36. Evotomys (Craseomys) bedfordi^ Thos.

Evotomys hedfordice Thos. Abstr. P. Z. S. No. 23, p. 18, Dec. 5,

1905.

S . 22, 23, 24. $. 25, 27. Shinshinotsu, near Sapporo,

Hokkaido. Below 100'.

S. 101,104, 106, 113, 114, 115, 116. $. 105. Aoyama,
Hokkaido. 200'.

" On plains covered with tall grass and scattered alders."

" In bamboo -grass."

Size about as in the Scandinavian E. {C.) rufocanus Sund. Fur
as in that species, long and loose; hairs of back about 10 mm. in

length. General colour less contrasted red and grey than in rufo-

canus, the back darker chestnut, more E. glareolus-like, and the

sides darker and less sharply contrasted grey. Under surface dull

greyish washed with buffy. Crown rufous-chestnut, like the back.

Ears inconspicviously reddish. Cheeks like sides. Upper surface

of hands and feet dull greyish, the fingers whiter. A prominent
glandular patch present in the male on each flank in front of the

hip, rather further back than in E. rufocanus. Tail considerably

longer than in rufocanus, less thickly haired, the rings of scales

not hidden ; brown above, dull white below.

Skull apparently very much as in E. rufocanus. It may be
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noted that iu not one of the specimens are the two bridges over
the lateral grooves on the posterior palate complete, while they
appear to be always complete in ti'iie Evotomys.

Teeth broad and powerful, their pattern much as in E. rufo-

canus ; last segment of m' simple, with scarcely any trace of ;i.

postero-internal re-enti-ant angle.

Dimensions of the type, measured in the flesh :

—

Head and body 119 mm. ; tail 47 ; hind foot (s. u.) 20 ; ear 15.

Skull—greatest length 27*8 ; basilar length 24 ; zygomatic
breadth 16 ; length of nasals 8 ; interorbital breadth 3"7

; diastema
7'9

;
palatilar length 13; palatal foramina 5'7

; length of upper
molar series 6-4

; breadth of front lamina of m^ 1"3.

Hah. Hokkaido. Type from Shinshinotsu.

Ty23e. Adult male. B.M. No. 6.1.4.298. Original number 23.

Collected 10 September, 1904.

I have named this handsome Vole after Her Grace the Duchess
of Bedford, whose interest in zoology is not less than that of her

husband.

E. hedfordicti agi-ees with the Scandinavian E. rufocanus, the

type of the subgenus Graseoinys, in all essential particulars, but
may be readily distinguished by its more glareoltis-Ysk^^ colour, less

contrasted back and sides, and longer, less hairy tail.

E. (C) latastei Allen, from Kamtchatka, is a considerably

smaller animal.

An example of this species was obtained by the late Dr. John
Anderson in Hokkaido in 1885, and presented by him to the
British Museum, but has not hitherto been identified.

37. Evotomys (Craseomys) andersoni Thos.

Evotomys andersoni Thos. Abstr. P. Z, S. No. 23, p. 18, Dec. 5,

1905.

c5" . 76. Tsunagi, near Morioka, Iwate Ken, N. Hondo. {Type^
S • 44. Makado, near Nohechi, Aomori Ken, extreme Noi'th

Hondo.

Yery like E. {Craseomys) hedfordice externally, but with longer
tail, and the teeth miich less powerful.

Genei'al external appearance almost exactly the same as in

E. hedfordice, the fur of the same long loose texture, and the
colour similarly dark lined chestnut passing gradually into

greyish on the sides, without the marked contrast found in

E. riffocanits. Undei' surface rather darker buff than in E. hed-

fordice. Feet rather shorter than in the allied species ; tail

longer, its dark upper less contrasted with its pale lower surface.

Skull of the same general shape as in E. hedfordice, and with
the same long jjarallel-sided interorbital region, but more lightly

biiilt throughout. Palatal foramina shorter. Hinder edge of

palate with the bridges over the lateral grooves complete.

Teeth conspicuously lighter and weaker than in E. hedfordice,

the incisors and all the molars much narrower. Pattern in a
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general way similar, but the broad bold outlines of E. hedfordice

are replaced by a Aveaker and more rounded pattern, moie like

that of ordinary Evotoinys, to which this species shows some
approximation. But the teeth are rootless, and with m" and nig

encapsuled as in Craseomys. Posterior section of m^ more com-
plicated than in hedfordice, forming an inturned C, there being

three re-entrant angles on each side of this tooth, the last at least

half as deep as the two anteiior ones. In E. hedfordice and
E. rufocanus there is scarcely any trace of a third concavity on
either side, while the two anterior re-entrant angles are exceed-

ingly deep and bold.

Dimensions of the type, measured in the flesh :

—

Head and body 120 mm. ; tail 54 ; hind foot (s. u.) 18'5
; ear 13.

Skull—greatest length 26'6
; basilar length 22'7 ; zygomatic

breadth 15; length of nasals 7*8 ; interorbital breadth 3"3

;

diastema 7
;
palatilar length 12'2

;
palatal foramina 5 ; length of

upper molar series 5'1
; breadth of front lamina of m" 0"9.

Hcbb. Northern Hondo. Type from near Morioka.

Tyjoe. Adult male. B.M. No. 6.1.4.307. Original number 76.

Collected 10 October, 1904.

The second specimen (No. 44) is younger and therefore more
greyish brown in colour, and its teeth are more angular than those

of No. 76. But I do not think that there is any doubt as to its

belonging to the same species as the type.

1 have named this interesting Vole in honour of Mr. Anderson,
its discoverer, who has so far carried out the Duke of Bedford's

exploration with conspicuous success.

38. EvoTOMYS (Phaulomys) smithii Thos,

Evotomys {Phaidomys) smithii Thos. Ann. Mag. N. H. (7) xv.

p. 493 (1905).

d. 146. $. 160. Nakaomi, nr. Ohito, Izu Peninsula, S.E.
Hondo. 400'.

c? . 345, 346, 347, 348, 359, 360. $ . 333, 349, 350, 361, 362.

Ochi, Kochi Ken, Shikoku. 1400'.

d . 267, 270, 271, 296, 297, 311. $ . 287, 291, 298. Jinrio,

Takushima Ken, Shikoku. 500'.

S. 382, 383, 384. Kuma, Ehime Ken, Shikoku. 1200'.

J. 315. 5.316. Fukidmra,Tokushima Ken, Shikoku. 750'.

(5 . 325. Ikeda, Tokushima Ken, Shikoku.

2 . 320. Yanainidane, Tokushima Ken, Shikoku. 1600'.

c? . 387, 388, 399, 407, 414, 424, 431, 445. $ . 386, 389, 400,

415, 439, 440, 441. Takamori, Kumamoto Ken, Kiushiu.

c?. 465. 2- 448,449,450,455,457,468,469,470. Kawachi,
Miyasaki Ken, Kiushiu. 1500'.

d . 478. Mitai, Miyasaki Ken. 1000'.

This fine series, numbering 53 examples, of the new form of

Red-backed Vole discovered by Mr. Gordon Smith, adds con-
siderably to our knowledge of its variation and distribution. It
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would seem to be widely spread over Soutliern Hondo, S. of 35" N.,

and to be common in both Shikoku and Kiushiu, its distribution

thus corresponding with that of so many Japanese animals. There
does not appear to be any tangible difference between the speci-

mens fioni the Izu Peninsula, from the type locality, Kobe, or from
the two southern islands, Shikoku and Kiushiu. In each place,

however, there seems a good deal of variability, both in colour,

which ranges from a light russet-brown to a dark " vandyke-

brown," and in tooth-pattern.

In the latter respect the following description applies to the

majority of the specimens, the type being among the minority

;

but there is eveiy gradation between the two.

M" with the first outer and inner re-entrant angles subequal,

the latter being much deeper in the type ; second and third

spaces partially, and in some cases fully, separated, not continuous

as in the type ; fourth space not always separated off" from the

posterior C ; head and tail of the strongly developed, with a

deep re-entrant angle between them, as deep as the one before the

head, the third internal projecting angle of the tooth ; there are,

therefore, three subequal internal re-entrant angles, while in the

type there are two deep ones only (the second deeper than is

shown in my figure and running more directly backwards), the

third being represented by a quite inconspicuous concavity.

Similarly on the outer side of the tooth the third concavity is

usually far more marked than in the type. As a result of these

variations in the depths of the re-entrant angles, the whole tooth

appears more bilaterally symmetrical than in the figured specimen.

Below, the spaces of m^ are usually less uniformly coalesced with

each othei', and the slight antero-internal concavity of the front

trefoil is often developed into a well-defined i-e-entrant angle, so

that there are foui' inner re-entrant angles to the tooth instead of

three.

The measurements (in mm.) in the flesh of two Kiushiu adults

ai'e as follows :

—

(S . Head and body 100 ; tail 50 ; hind foot 17*5
; ear 11.

2. „ „ 103; „ 49; „ 18-0; „ 12.

With regard to the number of the mammje, there appear to be

only 6, two inguinal pairs and a posterior pectoial pair, no trace

of an anterior pectoral pair being discoverable. But the exami-

nation has only been made on skins, none of them killed in the

breeding-season, and must therefore not be looked on as final.

" Lives both in forest and on grassy hill-sides."

—

M. P. A.

39. Lepus timidus ainu Barr.-Ham.*

tS . 129. Noboribetsu, near Moruran, Hokkaido.

In the white winter pelage.

Dimensions in the flesh :

—

Head and body 510 mm. ; tail 35 ; hind foot 142 ; ear 65.

* P. Z. S. 1900, p. 90.
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40. Lepus brachyurus Temm.

c? . 3. Takaya, near Yonezawa, Uzeu, Hondo.

c? . 175. Tajinia, Izu Peninsula, S.E. Hondo.

o'. 180. Ohito, Izu Peninsula. 100'.

(5 . 235, 242. $ . 239, 244. Washikaguclii, Kara Ken,
Hondo.

S. 282, 305. $. 283, 306, 307. Jinrio, Tokushima Ken,
Sliikoku.

(S . 421. $. 413. Takamori, Kumamoto Ken, Kiushiu.

Dimensions of an adult female in the flesh :

—

Head and body 505 mm. ; tail 40 ; hind foot 135 ; ear 78.

" Very common ; called ' Usangi ' by the Japanese."

—

M. P. A.

41. Pentalagus furnessi Stone.

c? . 600. Oshima, Okinawa, Liu-Kiu Is.

This specimen of the interesting Liu-Kiu Hare was presented

to Mr. Anderson by Mi-. Alan Owston, of Yokohama. It agrees

with the type in the possession of only five upper cheek-teeth.

Another specimen is now living in the Duke of Bedford's

menagerie at Woburn.

42. Sus LEUCOMTSTAX Temui.

$ . 252. "Washikaguchi, Nara Ken, Hondo.
" The Wild Boar is very common, some 500 being kiUed yearly

in Nara Ken alone. Japanese name ' Inoshishi.' "— M. P. A.

43. Nemoeh^dus crispus Temm.

c5" . 229. 5 . 230. Washikaguchi, ]S"ara Ken, Hondo.
" The Goat-Antelope is exceedingly rare in Nara Ken, and

probably eveiywhere, for this is but the second place where I have
heard of its existence. I was told that 5 to 7 are killed yearly

in Nara Ken. It inhabits dense forested heights, and when
pursued seeks the i-ockiest and most precipitous places where it

can find cover, Japanese name ' JSTiku.' "

—

M. P. A.

44. Cervus sika Temm.

$ . 228. Washikaguchi, Naxa Ken, Hondo.
" Common, many hundreds being killed yearly by the natives.

Native name ' Shika.' "

—

M. P. A.

APPENDIX.

On Collections frovi the Islands of Oki, Yakioshima, and
Tanegashima.

I. Oki Islands.

These islands lie about 50 miles out at sea, north of Matsuye,
towards the western end of South-west Hondo. Mr. Anderson
says :

—"Dogo Island, the largest of the group, is a heavily-wooded,
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mountainous island, rising in places to over 2000 feet. Only the

broadest valleys are cultivated, and the hill-sides near the sea.

The mountains are steep, but not usually rocky. With few
exceptions dense forest clothes all the mountain-sides and tops.

It consists of oaks, elms ('zelkova'), chestnuts, camelias, pines,

firs, and cryptomerias.
" The island is well watered. We had frequent heavy rains

during our stay, which was from June 28 to July 12. The
prevailing tempei-ature at the little interior ha-mlet where we
stayed was 74° F. at noon. The nights were slightly cooler."

Of the geology Mr. Robert Anderson says :
" Dogo seems to be

fotuided on a formation of very old gneiss of sedimentary oi-igin,

which is concealed over much of the surface by recent volcanic

i-ocks and local Tertiary deposits."

31 specimens were obtained in Dogo, belonging to the following-

six species. Several show some slight modification as compared
with their Hondo allies.

1. MOGERA WOGURA KOBEiE, ThoS.

J . 586, 587, 596, 602. $ . 582, 585, 588, 589, 590, 594. 595,

597, 601, 605, 607, 610. Dogo Island. 100'.

These specimens are in no way distinguishable from the large

Mole of S.W. Hondo.
Their skulls, without exception, are all within the nai'i'ow

limits of 38 to 40 mm. in total length.

2. Urotrichus talpoides Temm,

c^. 591. Dogo Island. 100'.

3. Crocidura dsi-nezumi Temm.

J. 599. Dogo Island. 100'.

4. MiCROMYS SPECIOSUS NAVIGATOR*, Subsp. U.

(S. 583, 592, 593, 603. ?. 580, 584. Interior of Dogo
Island.

General chaiacters as in Japanese speciosus, though the colour

is a little duller than the average aiid the feet are more brownish

grey, not so distinctly white. Tail markedly shorter than in any
specimens from elsewhei-e.

Skull as in true sj^eciosus.

The following are the dimensions (in mm.) of four well-grown

specimens :

—

^ Head and body 112; tail 87

6 „ „ 120; „ 88

cJ (Type) „ „ 104; „ 79:

? „ „ 104; „ 87

Skull of type—greatest length 29 mm. ; basilar length 23

;

length of upper molar series 4'2.

* Oki=out in the sea, out in the offing.

hind foot 24-5; ear 16.

„ 25 ; „ 16-5.

„ 25 ; „ 15.

24-5; „ 15.
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Type. Young adult male. B.M. No. 6.1.4.378. Original

number 583. Collected 30 June, 1905.

This insular form of the common Japanese Field-Mouse is

readily recognisable by its much shorter tail, this organ in true

speciosus being rarely less than 100 mm. in length.

5. MiCROMYS GEISHA CELATUS, Subsp. n.

c?. 598, 611. $.581,606. Interior of Dogo Island. 100'.

Average size distinctly smaller than in mainland geisha, and
the tail proportionally short. Fur fine and close ; hairs of back

about 6-7 mm. in length. Colour as in true geisha.

Dimensions (in mm.) of three specimens, measured in the flesh:

—

5 (Type) Head and body 80 ; tail 80 ; hind foot 19 ; ear 15.

6 „ „ 77; „ 83; „ 19; „ 14.

? „ „ 78; „ 74; „ 19; „ 13.

Skull of type—greatest length 24 mm., length of upper molar

seizes 3" 6.

T^Jpe. Male. B.M. No. 6.1.4.385. Original number 611.

Collected 10 July, 1905.

These insular examples of the common geisha-Ynouae are 5-

15 mm. less in the head and body measurement, and 5-20 less

in the tail, than specimens from the mainland, but are like the

latter in all other I'espects.

6. Lepus brachyurus okiexsis, subsp, n.

S . 609 {yg.). $ . 604, 608 {yg.). Dogo Island. 100'.

Size and other essential characters as in true brachytcrus, but

the colour heavily blackened throughout, more or less melanistic.

Of the type, the only adult, the general colour above is uniform
bistre-brown, the ordinary subterminal bufty rings on the hairs

being either absent or much reduced. Central area of face and
crown similar to back, as are the cheeks ; a lighter line running
from the whiskers past the eyes to the ears. Nape l:)rown. Ears
with the proectote * deep black, inconspicuously fringed with
buffy ; metentote blackish proximally, brownish buffy terminall}^,

outer fringe narrow, dull bufiy, inconspicuous ; metectote brown
proximally, the terminal half-inch black. Sides little lighter than
back. Interramia dull whitish, reduced in size by the extension

of the black chin-patch. Collar deep bistre-brown. Belly dull

whitish. Limbs colourevd like back, the long hairs of the feet

* Every mammalogist in describing specimens has felt the need for names to

characterise the diiferent parts of the ear when folded, as in repose. The anterior

third and posterior two-thirds of the outer surface, and the same of the inner, make
four areas always distinguished from each other by colour or degree of hairiness, and
constantly have to be described. If, therefore, the whole outer surface of the ear be
called the ectote, we may call its anterior part the proectote and the posterior the
metectote. Similarly the inner surface would be the eutote, its anterior part the
proentote and the posterior part the metentote. In ordinary specimens, with
the ears folded back, it is the proectote and the metentote which are visible and
characteristically coloured, while the metectote and proentote are commonly more
or less naked and colourless.

Proc. Zool. See— 1905, Vol. II. No. XXY. 25
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smoky blackish. Tail black above, very slightly more greyish
below.

Skull as in true hrachyurus.

Dimensions of the type, measured in the flesh :

—

Head and body 506 mm. ; tail 54; hind foot 138 ; ear 78.

Type. Adult female. B.M. No. 6.1.4.389. Original number
604. Collected 7 July, 1905.

This Hare affords an instance of the blackening so often found
in insular forms. No doubt it is a kind of melanism, but the
indications given by three specimens, even though the}^ differ in

degree, that the darkening is not spasmodic or individual, renders

it necessary to recognise the animal by a subspecific name*.

II. Yakushima.

Yakushima was not visited by Mr. Malcolm Anderson, but by
his brother, Mr. Robert Y. Anderson, who had been helping him
in his collecting work in Kiushiu, Shikoku, and the Oki Islands.

The following is an extract from the admirable notes on the

island he has given me :

—

" Yakushima lies some forty miles south of the southernmost
headland of Kiushiu, a few miles south-west of Tanegashima, and
between 30° 15' and 30" 25' N. lat. It is one of the Osumi
group of small islands which are the most northerly of the

Liu-Kiu curve. It is extremely mountainous in character, the

only approximation to the level being along the coast whence a
gentle incline slopes to the steep hills a quarter of a mile to a mile

away. The island is seen from the sea as a mass of densely-

forested high mountains with straight low coast-line, several

ridges that inclose basins culminating centrally in Miyanoura-
dake at an altitude of more than six thousand five hundred feet.

The island is circular, with a diameter of about fifteen miles.

The sides of the hills usually slope at an angle of forty-five

degrees, except here and there where great cliffs of granite make
a break in the forest.

" The climate is very wet, and the island abounds in streams and
mountain-torrents. Light snow sometimes falls, even in summer,
on the highest peaks.

" There are no rabbits or martens in Yakushima, but, according

to native reports, weasels are common."

—

R. V. A.
Although he heard of them from the natives, Mr. Anderson

was not able to obtain any s^Decimens of the Yakushima monkey,
weasel, or deer ; but it fortunately happens that a collection of

Mammals has just been acquired by the Museum from Mr. Alan
Owston, which contains examples of the first and third, besides a

weasel from Tanegashima, and I therefore record them here, so

as to complete the list of the Mammals known to exist in the
island.

* Mr. Anderson lias since written to me exjiressing his conviction tliat the Old
Have is constantlv different from that from Hondo.
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1. Maoacus puscatus, Bly.

c?. Owston Collection. Nos. 1, 3, 4. $ . 2, 5.

These specimens are dark in colour, but not darker than some
of the Shikoku examples.

2. MOGEKA WOGURA KANAI, Subsp. n.

c?. 560, 561, 564, 566, 569, 571, 573, 574. $. 562, 563.

Miyanoura, Yakushima. Sea-level.

Two specimens in the Owston Collection.

A small insular form, rather larger than the typical loogura of

Yokohama, far smaller than the large kohece of S.W. Hondo,
Shikoku, and the Oki Islands. Colour rather dark, tending towards

slaty ; not so brown as in kohece.

Dimensions of the type, measured in the flesh :

—

Head and body 138 mm. ; tail 14 ; hind foot 19.

Skull—greatest length 35 ; basal length 30"3
;
greatest breadth

16'6 ; front of upper canine to back of m^ 12*8.

Lengths of six other skulls, all male—36"2, 36*5, 35*1, 34"9,

36-5, 35-4.

Type. Old male. B.M. No. 6.1.4.394. Original number 569.

Collected 13 June, 1905.

The recurrence of a small Mole at the south-west corner of the

Japanese Islands, separated from the other small one of N.E.
Hondo by the large kohece, renders it a difficult matter to know
how best to name the different forms. But as in my paper
describing kohece the original loogura is allocated to the Yokohama
animal, it seems better to maintain that reference in the absence

of direct evidence to show that loogtira was given to the small

Mole now described.

The extreme uniformity in the size of the specimens is very
noteworthy.

At the instance of Mr. Robert Andeison I have used for this

Mole the name of Mr. K. Kanai, a native Japanese helper, to

whom he and his brother were much indebted for assistance.

Mr. Anderson states that the Mole is exceedingly common in

Yakushima, where the damp climate no doubt produces a plentiful

crop of earthworms.

3. OaocmuRA dsi-nezumi umbrina Temm. (?).

$ . 547. Miyanoura. 40'.

" Caught in forest of large trees and bamboo undergrowth."

—

H.V.A.
This Shrew is rather darker and longer-tailed than tiie

ordinary Japanese C dsi-nezumi, and may represent the form
described by Temminck as Sorex timbrimis.

4. Mus MOLOssiNus Temm.

(3 . Miyanoura, Yakushima. 500'.

25*
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5. MiCROMYS SPECiosus Temm.

cJ . 556. 5 • 545. Miyanoura, Yakushima. Sea-level to 400'.

These specimens are rather more heavily blackened on the
back than average mainland examples.

6. MiCROMYS GEISHA YAKUI, Subsp, n.

d. 549, 551, 552. $. 548, 550. Mountains of Central

Yaknshima, 3500'.

Size and length of tail about as in typical geisha, but the feet

unusually long and heavy. Colour rather darker and fur longer

(hairs of back 7-8 mm.).
Dimensions (in mm.) of thi-ee specimens, taken in the flesh :

—

(5" Head and body 88; tail 101 ; hind foot 21 ; ear 15.

$ (Type) „ „ 86; „ 96; „ 20-5; „ 14.

? „ „ 84; „ 96; „ 20 ; „ 13-5.

Skull of type—greatest length 25 ; length of upper molar
series 4.

Type. Female. B.M. No. 6.1.4.407. Original munber 548.

Collected 7 June, 1905.

The long and rather dark fur of the Yakushima geisha is

probably due to the extreme dampness of the island, where the
rain is heavy and continuous.

These Mice were obtained during a trija Mr. Anderson made
up to the mountainous centre of the island, part of the w^ay down
into the basin which succeeds the highest ridge to be seen fi'om

the sea. They appeared to be abundant in the forest.

7. Cervus sika Temm.

(S . Owston Coll. ISTo. 1. Yakvishima.

III. Tanegashima.

" Tanegashima lies between Yakushima and the mainland of

Kiushiu, from which it is distant about 20 miles. It is com-
paratively flat, the highest ridge attaining about 1200 feet. It

is cultivated except on the central hills, Avhicli are covered partly

with forest, partly with grass.

" Monkeys, weasels, deer, and boars were reported to us by
the natives. No hares exist here."

—

M. P. A .

Mr. Anderson only succeeded in obtaining examples of the two
usual species of Micromys, A weasel from Taiiegashima is in

the Owston Collection.

1. PuTORius iTATSi Temm.

$ . Owston Coll. No. 1. Tanegashima.

2. MiOROMYS SPECIOSUS Temm.

c?. 522, 524. $. 523, 525. Northern Tanegashima. Sea-

level.
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d . 527, 528, 537, 538, 539. $ . 526, 529, 531, 532, 533, 534,

540. Central Tanegashima. 300'

(S . 542. 5. 543,544. Nishinoomote, Tanegashima. 150'.

3. MiCROMYS GEISHA TllOS.

c?. 536. $.535,539,541. Central Tanegashima. 300'.

These specimens are intermediate, as should be the case,

between the long-footed yahui and the ordinary geisha of Japan.

Three of the specimens are measured as having the hind foot

19"5 mm.
EXPLANATION OP PLATE IX.

Mustela melampus hedfordi, p. 343.

4. A Revision of the Fishes of the Family Galaxlidw.

By (J. Tate Regan, B.A., F.Z.S.

[Received October 26, 1905.]

(Plates X.-XIII.*)

The Galaxiida3 are a family of Teleostean Fishes which ai-e placed

by Boulenger in the Haplomi, a suboi-der defined by the abdominal
ventral fins, the persistent pneumatic duct, and the absence of a

mesocoracoid element in the pectoral arch.

They may be thus defined :

—

Maxillary behind the prasmaxillary and toothless, but to a
certain extent bordering the mouth. Parietals in contact,

sepai'ating the frontals from the supraoccipital ; orbitosphenoid,

basisphenoid, and opisthotic wanting
;

pro-otics not forming a

roof for the eye-muscle canal, which is confluent with the cranial

cavity ; mesethmoid small, unpaired. Ribs attached to auto-

genous pai'apophyses ; epipleurals and epineurals present. Post-

temporal simple, attached to the epiotic
;

pectoral pterygoids

normal, 4 in number. 5 to 1 1 branchiostegals
;

gill-membranes
free from the isthmus

;
pseudobranchise present ; foui- gills, a

slit behind the fourth. Body naked. No adipose fin. Pectorals

placed low ; ventrals, if present, with 6 or 7 rays. Air-bladder
present. Ova falling into the abdominal cavity before extrusion.

The closely allied Haplochitonidse differ in the greater develop-

ment of the prtemaxillaries, the presence of a roof for the eye-

muscle canal, formed by the pro-otics, and in having an adipose fin.

The Esocidje of the Northern Hemisphere resemble the
Galaxiidee and Haplochitonidte of the Southern in the primitive
structure of the vertebral column, also in the shape of the cranium,
the orbitosphenoid wanting and the opisthotic very small or absent.

However, the pi^esence of well-developed paused ethmoids and the
separation of the parietals by the supraoccipital are cranial

differences of considerable importance.

* For explanation of the Plates, see p. 383.
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So long as they were supposed to be a fresli-watei^ gi'oup, the

geographical distribution of the Galaxiidas was considered to be of

considerable interest, occurring as they do in the tSouthern half of

Austi"alia, Tasmania, New Zealand and the neighbouring islands,

Chile, Patagonia and the Falkland Islands, and at the Cape of

Good Hope.
The occurrence of Gcdaxias maculatus in the sea has been

recorded by Valenciennes and by Philippi, off the Falklands and off

the coast of Chile respectively. The observations of Johnston in

Tasmania and of Hutton and Clarke in New Zealand are to the

effect that Gcdaxias attenuattts descends to the sea periodically to

spawn. Mr. Rupert Yallentin has seen shoals of little fishes,

which I identify with the Galaxias graciUimus of Canestrini, in

the sea at the Falkland Islands. Recently Galaxias brevipinnis

has also been found to be marine, G. bollansi, described by
Hutton from the Auckland Islands, proving to be identical with

this species.

The Galaxiidee pi-esent many analogies to the Salmonidse of the

Northern Hemisphere, both being circumpolar groups of marine
origin which are establishing themselves in fresh-watei'. In both
families we meet with non-migratory forms which appear to have
finally left the sea and with others which return to the sea

periodically ; but whilst the migratoiy Salmonidse are anadromous,
the migratory Galaxiid^e, on the contrary, are catadromous.
The enormous range of variation in the fresh-water Salmonidas

renders the delimitation of species a matter of great difiiculty,

and so it is with the Galaxiidse, with the similar result that a

large number of nominal or insufficiently defined species have
been described.

In some species numerous small blackish spots on the body and
fins, dtie to the presence of parasitic organisms, are almost always
present, and have been mistaken for colour-markings characteristic

of the species (e. g. G. lynx and G. olidus).

The burrowing-habits of a species of Galaxias have been recorded

by T. S. Hall (Yict. Nat. xviii. 1900, p. 65), who states that,

according to the observations of Mr. Russell Ritchie of Launceston,

in Tasmania Galaxias have been dug up in moist peaty soil, and
swim when placed in water. As many as twelve at a time have
been dug up in one place and lived in water in a pickle-jar for

various periods up to three days. The loss of the ventral fins and
the small eyes of the New Zealand Neoclianna apoda, which
burrows in damp clay, show its special adaptation to similar habits.

The material on which the present revision is based consists of

the specimens in the British Museum, including all the types

described by Richardson and by Giinther, as well as a series of

specimens from Tasmania, sent by Mr. R. W. Johnston in 1880,
representing the species described by him, and typical examples of

G. nigothoruk Lucas and G. bollansi Hutton. A large series of

specimens has been i-eceived from the Australian Musevim, in-

cluding the types of G. occidentalis, G. ivaterhousei, and G. hayi.
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The author has also been permitted to examine the types of

G. scriha and G. ornatus, preserved in the Paris Museum, and
those of G. attemoatus, G. macidatus, and G. alpimcs, in the

Museum of the University of Cambridge,
The author wishes to gratefully express his thanks to the

Director of the Australian Museum, to Mr. E. R. Waite, to

Professor L. Vaillant and to Dr. S. F. Harmer. Also to Mr. J.

A. Wolffsohn, who has kindly sent him a copy of Philippi's paper

describing the Chilian species.

27 species may be regarded as well established, but this number
will doubtless soon be augmented. Two genera may be recognised,

Galaxias and Neoclimina.

Galaxias.

Galaxias Cuv. Regne Anim. ii. p. 183 (1817); Cuv. & Val.

Hist. Nat. Poiss. xviii. p. 340 (1846) ; Glinth. Cat. Fish. vi. p. 208

(1866).

Mesifes {non Geoffr.) Jenyns, Voy. Beagle, Fish. p. 118 (1842).

AustroGohitis Ogilby, Proc. Linn. Soc. IST. S. Wales, xxiv. 1899,

p. 158.

Body more or less elongate. Teeth conical, pointed, in a single

series in the jaws and on the inner edge of each entopterygoid,

and in a double series on the tongue. Eyes small or moderate,

with a free circular lid. Dorsal fin more or less posterior in

position, with 9 to 15 rays ; anal opposite or posterior to the dorsal,

with 10 to 19 rays. Ventral fins present, with 6 or 7 rays.

Vertebrae 53 to 64 in number (53 in G. olidus, 56 in G. jjlatei,

60 to 61 in G.findlayi, 61 in G./asciatas, 62 in G. atte7iuatus and
G. macidatus, 64 in G. hrevipinnis).

Si/nopsis of the SjJecies.

I. South African. (Ventrals 6-rayed; dorsal aud anal fins each

with 9 to 12 rays ; cleft of mouth rather small.)

Caudal triincate-rounded 1. zehratus.

Caudal emarginate 2. punctifer.

II. South American.

A. 6 or 7 hranchiostegals ; caudal emarginate ; origin of anal

opposite or slightly posterior to that of the dorsal.

1. Origin of ventral equidistant from tip of snout and
hase of caudal or nearer the former.

Length of head 5 (young) to 6^ (adult) in the length of the fish . 3. atteniiatus.

Length of head 7 to 7^ (young) in the length of the fish 4. gracillimus.

2. Origin of ventral nearer to base of caudal than to

tip of snout.

Maxillary extending to below anterior margin of eye or slightly

beyond 5. maculatus.
Maxillary extending to below anterior ^ of eye 6. alpimcs.

B. 8 or 9 branchiostegals; caudal truncate ; origin of anal
posterior to that of the dorsal.

Origin of ventral considerably nearer to base of caudal than to

tip of snout 7. platei.

Origin of ventral slightly nearer to tip of snout than to base of

caudal 8. smithii.
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III. New Zealand and neighbouring islands.

A. Anal fin, wlieu laid back, not reaching the procurrent
caudal rays.

1. 6 or 7 branchiostegals ; 9 to 11 gill-rakers on the lower
part of the anterior arch.

Pectoral extending less than i of the distance from its base to the
base of ventral; anal with 12 to 15 branched rays 3. attenuatus.

Pectoral extending more than ^ of the distance from its base to
the base of ventral; anal with 10 to 12 branched rays 9. hiittom.

2. 8 or 9 branchiostegals ; 12 to 14 gill-rakers on the
lower part of the anterior arch 10. h/nx.

B. Anal fin, when laid back, extending to the procurrent
caudal rays but not to the base of the caudal ; 7 to 9
gill-rakers on the lower pai-t of the anterior arch 11. hreuipiiiiiis.

C. Anal fin, when laid back, extending to or beyond the
base of caudal; 10 or 11 gill-rakers on the lower part of
the anterior arch.

Length of head 4-5 in the length of the fish (in specimens of
82-215 mm.) 12. fasoiatus.

Length of head 3f-3| in the length of the fish (in specimens of
163-205 mm.) 13. alepidotus.

IV. Australian and Tasmanian.

A. Ventrals 7-rayed.

1. Origin of anal opposite to that of the dorsal.

Anal with 12-15 branched rays 3. attenuatus.
Anal withlO branched rays 14. occidentalis.

2. Origin of anal posterior to that of the dorsal, below
or in advance of the middle of the dorsal.

a. Origin of ventrals equidistant from tip of snout
and base of caudal.

Lower jaw projecting; pectoral extending less than | of the
distance from its base to the base of ventral 15. ivaitii.

Lower jaw shorter than the upper (in the adult)
; pectoral

extending |-f of the distance from its base to the base of
ventral 16. -weedoni.

b. Origin of ventrals nearer to base of caudal than
to tip of snout ; jaws equal anteriorly.

a. Pectoral extending much less than 4 of the
distance from its base to the base of
ventral 17. rostratus.

B. Pectoral extending about ^ of the distance
from its base to the base of ventral.

* Maxillary extending to below anterior

^ or anterior j of e}''e.

Length of head4|-4± in the length ofthe fish.... 18. truttaceus.
Length of head 4 in the length of the fish 19. auratus.

** Maxillary extending to, or nearly to,

below middle of eye.

Anal, when laid back, extending to the base of caudal 20. coxii.
Anal, when laid back, not extending to the base of caudal 21. affinis.

3. Origin of anal posterior to the middle of dorsal.

a. Pectoral extending less than \ of the distance
from its base to the base of ventral.

a. Lower jaw slightly projecting 22. ornatus.

0. Jaws equal anteriorly or the lower some-
what the shorter.

Caudal peduncle 1^1^ as long as deep 23. olidus.
Caudal peduncle l|-2 as long as deep 24:. findlayi.

h. Pectoral extending more than ^ of the distance
from its base to the base of ventral 25. schomhurgkiU

B. Ventrals 6-rayed 26. dissimilis.



1905.] OF THE FAMILY QALAXIID^. 367

1. Galaxias ZEBRATUS.

Cobitis zehratif,fi Oasteln. Poiss. Afrique Austr. p. 56 (1861).

Gcdaxias capensis Steind. Sitzb. Ak. Wien, ciii. 1894, p. 460,

pi. iii. fig. 2.

Teeth in the jaws sixbequal, without distinct enlarged canines.

Depth of body 5-5| in the length, length of head 4-4|. Snout
a little shortei' than eye, the diameter of which is about 4 in the

length of head, interorbital width neaily 3. Jaws equal anteriorly
;

maxillary extending to below anterior | of eye. 8 gill-rakers on
the lowei- part of the anteiior arch. Dorsal III 7-8 ; distance

from origin of doi-sal to base of caudal 2|-2| in the length of the

fish. Anal III-IV 8, commencing below the middle or anterior

part of the dorsal. Pectoral extending |-|- of the distance from
its base to the base of ventral. Ventrals 6-rayed, originating at

a point nearly equidistant from tip of snout and base of caudal,

extending |-| of the distance fi-om their base to the origin of anal.

Caudal subtruncate. Caudal peduncle twice as long as deep.

Irregular dark cross-bars on the back and sides of the body ; head
and body covered with small dark dots.

Cape of Good Hope.

1. (54 mm.) Sir. A. Smith.
2-6. (35-55 mm.) Near Cape Town. Prof. M. Weber.

2. Galaxias punctifer. (Plate X. fig. 3.)

Cobitis panctifer Casteln. Poiss. Afrique Austr. p. 56 (1861).

Teeth in the jaws subequal, without distinct enlarged canines.

Depth of body about 5| in the length, length of head 44—44.

Snout shorter than eye, the diameter of which is 3-3| in the length

of head, interorbital width 2|-3|. Jaws equal anteriorly;

maxillary extending to below antei-ior margin of eye or slightly

beyond. 8 or 9 gill-rakers on the lowei'part of the anterior arch.

Dorsal III-IY 7-8 ; distance from origin of dorsal to base of

caudal 2|-2| in the length of the fish. Anal III-IY 6-8, com-
mencing below the middle or postei'ior part of the dorsal.

Pectoral extending | the distance from its base to the base of

ventral. Ventrals 6-rayed, originating at a point nearer to tip

of snout than to base of caudal, extending |-|- of the distance from
their base to the origin of anal. Caudal slightly emarginate.
Caudal peduncle 2^-3 as long as deep. A series of obsciu'e dark
bars or blotches on the upper part of the sides ; head and body
covered with small dark dots.

Cape of Good Hope.
This species is distinguished from G. zebratus by the shortei'

head, smaller mouth, moi-e slender caudal peduncle, &c., but
especially by the difterent shape of the caudal fin.

1-2. (47 and 54 mm.) Near Cape Town. S. African Mus.
3-12. (27-30 mm.) Durban Rd., Cape Town. C. D. Eudd, Esq.
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3. Galaxias ATTENUATUS. (Plates XII. fig. 1, and XIII. fig. 2.)

Mesites attenuatus Jenyns, Zool. 'Beagle,' Fish. p. 121, pi. xxii.

fig. 5 (1842).

Galaxias truttaceus (non Cuv.) Yalenc. in Cuv. Regne Anim.,

Poiss. pi. xcvii. fig. 2 (1829).

Galaxias scriba Cuv. & Yal. Hist. ISTat. Poiss. xviii. p. 347 (1846)

Riclmrcls. Zool. ' Erebus ' & ' Terror,' Fish. p. 66 (1848) ; Giinth

Cat. Fish. vi. p. 212 (1866).

Galaxias attenuatus Cuv. & Yal. t. c. p. 348 ; Giintii. t. c. p. 210

Hutton, Fish. N. Zeal. p. 60, pi. x. fig. 96 (1872); Klunz. Sitzb

Ak. Wien, Ixxx. 1879, p. 412 ; Macleay, Proc. Linn. Soc. N. S

Wales, vi. 1881, p. 230; Johnston, Proc. Roy. Soc. Tasmania,

1882, p. 130; Hutton, Trans. New Zealand Inst, xxviii. 1896,

p. 317 ; Ogilby, Proc. Linn. Soc. N. S. Wales, xxi. 1896, p. 71
;

Clarke, Trans. New Zealand Inst. xxxi. 1899, p. 78.

Galaxias macidatus (non Jenyns) Richards, t. c. p. 75, pi. xliii.

figs. 14-17.

Galaxias minutiis Philippi, Arch. f. Nat. 1858, vol. xxiv. i. p. 309.

Galaxias krefftii Giinth. t. c. p. 211.

Galaxias picnctatus Giinth. t. c. p. 212.

Galaxias tuaterhousei Krefl^t, Proc. Zool. Soc. 1867, p. 943;
Klunz. 1. c.

Galaxias cylindricus Casteln. Proc. Roy. Soc. Yictoria, i. 1872,

p. 177 ; Macleay, t. c. p. 235.

Galaxias delicatulus Casteln. t. c. p. 178 ; Macleay, 1. c.

Galaxias camphelU Sauv. Bull. Soc. Philom. (7) iv. 1880, p. 229.

Galaxias nebulosa Macleay, t. c. p. 234.

Galaxias alpinus (part.), Smitt, Bill. Svenska Ak. xxvi. iv.

No. 13, p. 21, pi. ii. figs. 9-12 (1901).

Teeth in the jaws subequal, without distinct enlarged canines.

Depth of body 5|-10 in the length, length of head 5-6|. Snout
a little longer than eye (in the adult), the diameter of which is 3

(young)-5 in the length of head, interorbital width 2|-2|. Jaws
equal anterioi-ly ; maxillary extending about to the vertical from
anterior mai-gin of eye or a little beyond, 6 or 7 branchiostegals.

9-11 gill-rakers on the lower part of the anterior arch. Dorsal

10-13 (III-IY 7-9) ; distance from origin of dorsal to base of

caudal 3| (young) -4| in the length of the fish. Anal 16-19 (III-Y
12-15), commencing below the origin of dorsal. Pectoral ex-

tending from less than 5 to more than | of the distance from its

base to the base of ventral. Yentrals 7-rayed, originating at a

point about eqxiidistant from tip of snout and base of caudal or

from base or anterior part of pectoiul and origin of anal, extending

less than --- of the distance from their base to the origin of anal.

Caudal slightly emarginate. Caudal peduncle lj-2 as long as

deep. Golden or oiunge ; upper parts of head and body finely

punctulated with blackish and spotted or marbled with dark

purplish ; fins immaculate.

South Australia, Yictoria, New South Wales, Tasmania, New
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Zealand and neighboiu-ing islands, Falkland Ts., Tierra del Fuego,

Patagonia, and Chile.

With the type of the species, which I have been enabled to

examine through the courtesy of Dr. S. F. Harmer, I have com-

pared the types of G. scriba, for permission to examine which I

am indebted to Prof. L. Yaillant, of G. ivaterhousei, kindly lent by
the Director of the Australian Museum, and of G. krefftii and
G. j^unctatus, preserved in the British Museum.
The varying size of the eye in preserved specimens is sometimes

due to the method of preservation ; often the eye tends to protrude

and the circular fold surrounding it is stretched or broken, thus

apparently increasing the size of the eye. In the type of G. sa'iha,

which measures only 74 mm. in total length, the eye is slightly

more than ^ the length of head.

1.
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I'eaehing the veitical fi-oni the anterioi' mai^gin of the eye), and in

having the dorsal and anal opposite one another and the caudal

emai'ginate. It appears to differ in the deeper body (depth 4|- in

the total length) and the fewer fin-rays (Dorsal 9, Anal 12). It

is desci-ibed from a specimen of 140 mm. from a marsh near

St. Kilda, Victoria.

4. Galaxias gracillimus.

Mesites gracillimtts Canesti'ini, Ai'ch. Zool. Anat. Fisiol. iii.

1864, p. 100, pi. iv. fig. 2.

Galaxias gracillimics Giinth. Oat. Fish. vi. p. 213 (1866).

Galaxias maculatus (nou Jenyns) Smitt, Bih. Svenska Ak.
xxvi. iv. No, 13, p. 21, pi. ii. figs. 5-8 (1901).

Teeth apparently as in G. attenuatits. Depth of body 10-12 in

the length, length of head 7-7 1. Snout a little shorter than eye,

the diameter of which is 3^-3g in the length of head and less than
the interorbital width. Jaws equal anteriorly ; maxillary ex-

tending neai'ly to the vertical from the anterior margin of eye.

5 or 6 branchiostegals. 9 or 10 gill-rakers on the lower part of

the anterior arch. Dorsal 11-12 (III-IY 8-9); distance from
origin of dorsal to base of caudal about 3| in the length of the fish.

Anal 16-17 (III-IY 13-14), commencing below the origin of

dorsal, when laid back not extending to the caudal. Pectoral ex-

tending about |- of the distance from its base to the base of venti-al.

Yentrals 7-rayed, originating at a point nearer to tip of snout than
to base of caudal, and nearer to origin of anal than to base of

pectoi'al, extending about j of the distance from their base to the

origin of anal. Caudal slightly emarginate. Caudal peduncle 2g
as long as deep. Some small blackish sjoots on the head and on
the uppei- part of the body ; a line of black dots along the middle
of the side and one at the base of each of the unpaired fins.

Chile ; Falkland Is.

1-4. (53-55 mm.) Falkland Is. R. Vallentin, Esq.

Possibly this species may be based on a larval form of G. attenuatus,

but if so it is remai'kable that it has been recorded only from
South America and that larval forms of other species have not
been described.

5. Galaxias maculatus.

Mesites maculatus Jenyns, Zool. 'Beagle,' Fish. p. 119. pi. xxii.

fig. 4 (1842).

Galaxias maculatus Cuv. & Yal. Hist. Nat. Poiss. xviii. p. 355

(1846); Giinth. Cat. Fish. vi. p. 212 (1866).

Galaxias punctulatus Philippi, Arch. f. Nat. 1858, vol. xxiv. i.

p. 310.

Galaxias co'ppingeri Giinth. Proc. Zool. Soc. 1881, p. 21.

Galaxias alpinus (non Jenyns) Smitt, Bih, Svenska Ak. xxiv.

iv. No. 5, p. 56, pi. V. fig. 40 (1899).

Teeth in the jaws subequal, without distinct enlarged canines.

Depth of body 6-8 in the length, length of head 4|-5|. Snout
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nearly as long as eye, the diameter of which is o^-4r^ in the length

of head, interorbital width 2|-3. Jaws equal anteriorly

;

niaxillaiy extending to below anterior margin of eye or slightly

beyond. 6 or 7 branchiostegals. 9-12 gill-rakers on the lower

part of the anterior arch. Dorsal III-IY 8 ; distance from origin

of dorsal to base of caudal 3|"4^ in the length of the fish. Anal
lY-V 11-14, commencing below the origin of dorsal, when laid

back not reaching the caudal. Pectoral extending from less

than I to -L of the distance from its base to the base of ventral.

Yentrals 7-rayed, originating at a point a little nearer to base of

caudal than to tip of snout or equidistant from middle of pectoral

and origin of anal, extending from a little less than |- to nearly |-

of the distance from their base to the oiigin of anal. Caudal
slightly emarginate. Caudal peduncle l|-2 as long as deep.

Olivaceous, covered with numerous irregular blackish spots ; fins

immaculate.

Patagonia ; Tierra del Fuego ; Falkland Islands.

1. (73 mm.) tj^pe of G. coppingeri. Alert Bay. Dr. Coppinger.
2-3. (76 and 83 mm.) Orange Bay. Paris Mus.
4-8. (82-93 mm.) Falkland Is. Commander Knocker.

9-11. (65-75 mm.) Falkland Is. R. Vallentin. Esq.
12-21. (70-120 mm.) Estero de Penco. Mons. F. Lataste.

6. Galaxias alpinus.

Mesites alpinus Jenyns, Zool. 'Beagle,' Fish. p. 121 (1842).

Galaxias alpinihs Cuv. & Yal. Hist. Nat. Poiss. xviii. p. 356

(1846); Gunth. Cat.. Fish. vi. p. 212 (1866).

Teeth in the jaws subequal, without distinct enlarged canines.

Depth of body about 7 in the length, length of head 44—4|, Snout
shorter than eye, the diameter of which is 3-3jj in the lengibh of head

and equal to the interorbital width. Lower jaw slightly projecting

;

maxillary extending to below anterior i of eye. 6 branchiostegals.

12 gill-rakers on the lower part of the anterior arch. Dorsal III

8-9 ; distance from origin of doi'sal to base of caudal 3|—3|- in the

length of the fish. Anal lY 12-13, commencing below or slightly

behind the origin of dorsal, when laid back not reaching the

caudal. Pectoral extending ^ or nearly | of the distance from its

base to the base of ventral. Yentrals 7-rayed, originating at a

point equidistant from middle or posterior part of eye and base

of caudal or from middle of pectoral and origin of anal, extending
4-# of the distance from their base to the orig-in of anal. Caudal
appai-ently slightly emarginate. Caudal peduncle twice as long-

as deep. Head and body with small blackish dots, which are

especially developed to form a mid-dorsal longitudinal band.

Alpine lakes of Hardy Peninsula, Tierra del Fuego.

1. (52 mm.) one of the types of the species. Cambridge Univ. Mus.

Through the kindness of Dr. S, F. Harmer, F.R.S., I have been
enabled to examine the types of the species, two specimens which
measure 52 and 62 mm. respectively in total length, and to retain

one of these for the British Museum Collection.
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7. Galaxias platei.

Galaxias platei Steind. Zool. Jahrb. Suppl. iv. 1897, p. 329,

pi. XX. fig. 13.

Galaxias alpinus, (part.) Smitt, Bih. Svenska Ak. xxvi. iv.

No. 13, p. 9, pi. iii. (1901).

Teeth in the jaws subequal, without distinct enlarged canines.

Depth of body 5-6 in the length, length of head 4i-4|. Snout

longer than eye, the diameter of which is 5|-7| in the length of

head, interorbital width 2|-2|. Jaws equal anteriorly; maxillary

extending to below the middle of eye. 8 or 9 branchiostegals.

11-13 gill-rakers on the lower part of the anterior arch. Dorsal

IV 8 ; distance from origin of dorsal to base of caudal 3^-3| in

the length of the fish. Anal IV-V 10-11, commencing below the

anterior part or middle of the dorsal, when laid back extending to

the procurrent rays or base of caudal. Pectoral extending f-| of

the distance from its base to the base of ventral. Ventrals

7-rayed, originating at a point equidistant from cheek or prse-

operculum and base of caudal orfrom middle or extremity of pectoral

and origin of anal, extending -|-f of the distance from their base

to the origin of anal. Caudal truncate. Caudal peduncle as long

or a little longer than deep. Head, body, and fins covered with

numeroiTS irregular dark spots.

Patagonia.

1. (195 mm.) Rio Cliico. Marquis tr. Doria.

2-5'. (260 and 300 mm.) Magellan. Mons. P. Lataste.

The two large fishes, undoubtedly belonging to one species, from

a lake in the province of Punta Arenas, Chile, described by

Philippi (Verb. Deust. Wiss. Yer. Sant. Chile, iii. 1895, p. 19)

inider the names of Galaxias grandis and G. delfini, agree with

G. 2)latei in the form and proportions of head and body, size of the

eye, shape of the caudal, length of pectoral and ventral and size

of the dorsal fin, and also in coloration. The unpaired fins ai'e

torn in the type of G. grandis, a fish of 330 mm., and the number

of fin-rays in G. delfini is given as Dorsal 8, Anal 18. If it wei^e

not for this, I should have no hesitation in regarding this species

and G. platei as the same.

8. Galaxias smithii, sp. n.

Lower jaw with distinct lateral canines. Depth of body 6| in

the length, length of head 5|. Snout slightly longer than eye,

the diameter of which is 4| in the length of head, interorbital

width 2|. Jaws equal anteriorly ; maxillary extending nearly to

below middle of eye. 8 branchiostegals. 10 gill-rakers on the

lowei' part of the anterior arch. Dorsal III-IV 9 ; distance from

origin of dorsal to base of caudal 3| in the length of the fish.

Anal lY 10, commencing below the anterior part of the

dorsal, when laid back not extending to the caudal. Pectoral

extending more than ^ of the distance from its base to the base

of ventral. Yentrals 7-rayed, originating at a point slightly
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nearer to tip of snout than to base of caudal or equidistant from

base of pectoral and origin of anal, extending nearly |^ of the

distance from their base to the origin of anal. Caudal truncate.

Caudal peduncle 1-| as long as deep. Greyish, with traces of

darker vertical stripes ; a dark bar above the pectoral.

Falkland Islands.

1. (110 mm ) type of the species. Falkland Is. Sir A. Smith.

9. Galaxias HUTTOiSri, sp. n. (Plate X. fig. 2.)

Teeth apparently as in Gr. attenuatus. Depth of body
about 7 in the length, length of head neaily 5. Snout a

little shorter than eye, the diameter of which is 3-3| in the

length of head, interorbital width about 2,|. Jaws equal an-

teriorly ; maxillary extending to below anteiior | or anteiior ^
of eye. 7 branchiostegals. 9 gill-rakers on the lower part of

anterior arch. Dorsal III-IY 7-8
; distance from origin of dorsal

to base of caudal 3|-3f in the length of the fish. Anal lY-V 10-12,

commencing below the origin or anterior part of dorsal, when laid

back not extending to the caudal. Pectoral extending from more
than I to 1^ of the distance from its base to the base of ventral,

Yentrals 7-rayed, originating at a point equidistant from tip of

snout and base of caudal, or nearer the former, or equidistant from
base of pectoral and origin of anal, extending from more than g to

I of the distance from their base to the origin of anal. Caudal
emarginate. Cau.dal peduncle If-2 as long as deep. Yellowish
with brown cross-bars ; fins pale.

Lake Rainiera, New Zealand.

1-7. (39-45 mm.) types of the species. Lake Rainiera. Prof. F. W. Hutton.

Perhaps as closely allied to G. lynx as to G. attenuatus.

10. Galaxias lynx. (Plate X. fig. 4.)

Galaxias olidus (non Glinth.) Hutton, Trans. X. Zealand Inst.

V. 1872, p. 270, and Fishes of X. Zeal. Suppl. p. 11 (1873).

Galaxias lynx Hutton, Trans. X. Zealand Inst, xxviii. 1896,

p. 317.

Lower jaw with distinct lateral canines. Depth of body 6-7 in

the length, length of head 4^-4-|. ^Snout nearly as long as or

longer than eye, the diameter of which is 3|~5 in the length of

head, interorbital width 2f-3. Jaws equal anteriorly or the lower
slightly projecting ; maxillary extending to below middle of eye,

in the adult. 8 or 9 branchiostegals. 12-14 gill-rakers on the

lower part of the anterior arch. Dorsal lY 8 ; distance from origin

of dorsal to base of caudal 3|-3| in the length of the fish. Anal
Y 10-11, commencing below the anterior part of the dorsal, when
laid back not nearly extending to the caudal. Pectoral extending
i or nearly \ of the distance from its base to the base of ventral.

Yentrals 7-rayed, originating at a point about equidistant from eye

and base of caudal or from middle or posterior part of pectoral and
origin of anal, extending |—| of the distance from their base to
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the origin of anal. Caudal truncate or slightly emarginate.

Caudal peduncle nearly twice as long as deep. Traces of irregular

dark cross-bars in the young.

Lakes Coleridge and Wakatipu, New Zealand.

1-3. (58-83 mm.) Lake Coleridge. Canterbuv}' Mus.
4. (170 mm.) Ijake Wakatipu. Otago Mus.

11. Galaxias BREVIPINNIS*.

Galaxias hrevipinnis Gilnth. Cat. Fish. vi. p. 213 (1866); Hutton,

Fish. N. Zeal. p. 59 (1872), and Trans. N. Zealand Inst, xxviii.

1896, p. 317.

Gcdaxias granclis Haast, Trans. N. Zealand Inst. v. 1872, p. 278.

Galaxias robmsoni Clarke, Trans. N. Zealand. Inst. xxxi. 1899,

p. 89, pi. V.

Galaxias hoUansi Hutton, Trans. N". Zealand Inst, xxxiv. 1902,

p. 198.

LoAver jaw with distinct lateral canines. Depth of body

4|-6f in the length, length of head 4|-5^. Snout as long

as or longer than eye, the diameter of which is 4-6 in the

length of head, interorbital width 2-2^. Jaws equal anteriorly

or the lower a little shorter than the upper ; maxillary

extending to below middle of eye or a little beyond. 7 branchio-

stegals. 7-9 gill-rakers on the lower part of the anterior arch.

Dorsal IV 8-9 ; distance from oiigin of dorsal to base of caudal

3|-4 in the length of the fish. Anal IV-V 9-10, commencing
below the middle of the dorsal, when laid back extending to the

procurrent caudal rays. Pectoral extending from ^ to more than

2 of the distance from its base to the base of ventral. Ventrals

7-rayed, originating at a point about equidistant from angle of

mouth and base of caudal or from middle of pectoral and origin of

anal, extending ;^-|- of the distance from their base to the origin

of anal. Caudal truncate or slightly emarginate. Caudal pediincle

li-11 as long as deep. Head, body, and fins with dax^k brown
spots, marblings, or reticulations.

New Zealand and neighbouring islands.

-3.
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Galaxias hrocchus Richards, t. c. p. 76, pi. xliii. figs. 8—13.

Gcdaxias reticulatus Richards. 1. c. pi. xlii. figs. 7-12.

Galaxias postvectis Clai-ke, t. c. p. 88, pi. v.

Lower jaw with distinct lateral canines. Depth of bod}'

4-5-|- in the length, length of head 4-5. Snovit as long as

or a little longer than eye, the diameter of which is 4-5
in the length of head, interorbital width 1|—2|-. Jaws equal

anteriorly ; maxillary extending to below posterior part of eye.

8 or 9 bi'anchiostegals. 10 or 11 gill-rakers on the lower part of

the anterior arch. Dorsal lY 7-9 ; distance from origin of dorsal

to base of cavidal 3-|—4|- in the length of the fish. Anal IV-V
10-11, commencing below or a little behind the origin of dorsal,

when laid back extending to or a little beyond the base of the

caudal. Pectoral extending from more than | to nearly ^ of the

distance from its base to the base of ventral. Ventrals 7-rayed,

originating at a point equidistant from snout or eye and base of

caudal or from anterior part or middle of pectoral and oi-igin of

anal, extending |—| of the distance from their base to the origin

of anal. Caudal truncate. Caudal peduncle from -| to as long as

deep. Brownish, with narrow light vertical stripes, which may
be undulating or irregular or may form reticulations ; often a light

vertical bar above the base of pectoral, succeeded by a dark purplish

blotch.

New Zealand and neighbouring islands.

1-3.
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Gulaxias kokopit Clarke, Trans. N. Zealand Inst. xxxi. 1899,

p. 88, pi. iv.

Lower jaw with distinct lateral canines. Depth of body 4-4|

in the length, length of head 3|-3i. Snout a little longer than

eye, the diameter of which is 5 in tlae length of head, interorbital

Avidth 2i-2^. Jaws equal anteriorly; maxillary usually extending

beyond middle of eye. 8 or 9 branchiostegals. 10 or 11 gill-rakers

on the lower part of the anterior arch. Dorsal IV 9-10; distance

from origin of dorsal to base of cavidal 4-4^ in the length of the

fish. Anal IV-V 10-11, commencing below or a little behind the

origin of dorsal, Avhen laid back extending beyond the base of

caudal. Pectoral extending |—| of the distance from its base to

the base of ventral. Ventrals 7-rayed, originating at a point

equidistant from cheek or posterior margin of eye and base of

caudal or from middle of pectoral and origin of anal, extending

|-4 of the distance from their base to the origin of anal. Caudal

ti'uncate. Caudal peduncle nearly | as long as deep. Brownish,

with rather large rounded, oblong or crescentic, light yellowish

.spots ; fins dusky.

New Zealand.

1-3. (163-205 mm.) New Zealand. Capt. Stokes.

4. (196 mm.) Thomson Sound, Otago. Otago Mus.

14. Galaxias occidextalis. (Plate XI. fig. 4.)

Galaxias occidentalis Ogilby, Proc. Linn. tSoc. N. S. Wales,

xxiv. 1899, p. 157.

Teeth in the jaws subequal, without distinct lateral canines.

Depth of body 5| in the length, length of head
5-J-.

Snout a

little longer than eye, the diameter of which is 4i in the length

of head, interorbital width 2i. Lower jaw projecting ; maxillary

extending to below anterior g of eye. 6 or 7 branchiostegals.

10 gill-rakers on the lower part of the anterior arch. Dorsal 10

(ill 7) ; distance from origin of dorsal to base of caudal 4|- in

the length of the fish. Anal 15 (Y 10), commencing below the

origin of dorsal, when laid back not nearly extending to the

procurrent caudal rays. Pectoral extending a little more than

|- of the distance from its base to the base of ventral. Ventrals

7-rayed, originating at a point equidistant from tip of snout

and base of caudal or a little nearer to origin of anal than to

base of pectoral, extending a little more than -^ of the distance

from their base to the origin of anal. Caudal slightly emarginate.

Caudal peduncle 1^ as long as deep. Yellowish, with narrow
dark cross-bars on the sides of the body ; a pair of dark blotches

on the basal part of the caudal.

Western Australia.

1. (155 mm.) one of the types. W.Australia. Australian Mus,

15. Galaxias waitii, sp. n. (Plate XL fig. 2.)

Teeth in the jaws subequal, without distinct lateral canines.

Depth of body 6|-6|- in the length, length of head 4|—44. Snout
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longer than eye, tlie diameter- of which is 5-5^ in the length of

head, interorbital width 2i-2|-. Lower jaw slightly or distinctly

projecting ; maxillary extending to below anterior 5 of eye. 6 or

7 branchiostegals. 11 or 12 gill-rakers on the lower part of the
anterior arch. Dorsal 11-13 (IV-V 7-8) ; distance from origin

of doi'sal to base of caudal 34-44- in the length of the fish. Anal
13-14 (lY 9-10), commencing below or somewhat in advance of

the middle of dorsal, when laid back extending neai-ly to the

procurrent caudal rays. Pectoral extending a little more than |
of the distance from its base to the base of the ventral. Ventrals
7-rayed, originating at a point equidistant from tip of snout and
base of caudal or from base of pectoral and origin of anal, extending

^~| of the distance from their base to the origin of anal. Caudal
slightly emarginate. Caudal peduncle 1^-1f as long as deep.

Brownish (in spirit) ; caudal fin with a more or less distinct pair of

dark stripes running from the base to the posterior angles of the

fin.

Culpa Creek, Kew South Wales.

1-4. (110-125 mm.) types of the species. Australian Museum.

16. Galaxias weedoni. (Plate XI. fig. 1.)

Galaxias tveedoni Johnston, Proc. Roy. Soc. Tasmania, 1881,

p. 131 (1882).

Galaxias atkinsonii Johnston, 1. c.

Lower jaw with the lateral teeth slightly or distinctly enlarged
and canine-like. Depth of body 5-6^ in the length, length of

head 5. Snout slightly longer than eye, the diameter of which is

4|-4|- in the length of head, interorbital width 2^-21. Lower
jaw slightly shorter than the upper ; maxillary extending to below
the middle of eye. 9 branchiostegals ; 9 gill-rakei'S on the lower
part of the anterior arch. Dorsal 11-12 (lY 7-8); distance

from origin of dorsal to base of caudal 3f-3-| in the leng-th of the
fish. Anal 14 (lY-Y 9-10), commencing below or in advance
of the middle of dorsal, when laid back nearly reaching the
procurrent caudal rays. Pectoral extending ^-|- of the distance

from its base to the base of ventral. Yentrals 7-rayed, originating

at a point equidistant fi'om tip of snout and base of caudal or

from base of pectoral and origin of anal, extending -^—| of the
distance frora their base to the origin of anal. Caudal slightly

emarginate. Caudal peduncle 1^- as long as deep. Brownish,
with dark brown spots and vertical bars ; a dark bar above the
base of pectoral ; fins Avith a few dark spots.

Tasmania.

1. (110 mm.) Tasmania. R. W. Johnston, Esq.
2-3. (100 and 105 mm.) Australian Mus.

The first specimen was received from Mr. Johnston in 1880,
and it appears to correspond to his Galaxias iveedoni from the
River Mersey.

Five small specimens (50-68 mm.) from Lake Laura, received
26*
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from Prof. W. B.' Spencer, agree very well with Johnston's

description of Galaxias atkinsonii from the River Pieman. They
differ from the adult fish in the more slender body (depth 6-8 in

the length, caudal peduncle If-lf as long as deep), the smaller

mouth with the jaws equal anteriorly, and the less distinct

markings.

17, Galaxias rostkatus.

Galaxias rostrains Klunz. Arch. f. ISTat. 1872, p. 41.

Depth of body 81 in the total length, length of head 5|.

Snout 1^ as long as eye, the diameter of which is 4^ in the length

of head and li in the interorbital width. Jaws equal anteriorly;

maxillary extending to below middle of eye. 6 branchiostegals.

Dorsal 11. Anal 14, commencing a little behind the origin of

the dorsal. Pectoral extending much less than ^ of the distance

from its base to the base of ventral. Yentrals 7-rayed,

originating at a point equidistant from anterior margin of eye

and base of caudal. A dark spot on the base of the caudal fin.

Mersey Rivei-.

Total length 130 mm.
Evidently allied to G. occidentalis and G. vxdtii

18. Galaxias truttaceus. (Plate XIII. fig. 4.)

Galaxias triittacexis Cuv. Regne Anim. ii. p. 283 (1817); Ouv.
& Yal. Hist. Nat. Poiss. xviii. p. 344, pi. 543 (1846); Richards.

Zool. 'Erebus' & 'Terror,' Fish. p. 75, pi. xlii. figs. 1-6
; Giinth.

Cat. Fish. vi. p. 209 (1866); Macleay, Proc. Linn. Soc. N.S.
"Wales, vi. 1881, p. 229; Johnston, Proc. Roy. Soc, Tasmania,

1882, p. 130.

Galaxias ocellatus McCoy, Intern. Exhib. Ess. p. 14 (1866);
Casteln. Proc. Zool. Soc. Victoria, i. 1872, 'p. 175; Macleay, t. c.

p. 235.

Lower jaw with the lateral teeth more or less distinctly enlarged
and canine-like. Depth of body 5-6 in the length, length of

of head 4|—44. Snout as long as or slightly longei- than eye, the
diameter of which is 4-4| in the length of head, interorbital

width 2\. Jaws equal anteriorly ; maxillary extending to belo^^'

anterior \ or anterior ^ of eye. 7-9 branchiostegals. 8 or 9 gill-

rakers on the lower part of the anterior arch. Dorsal 10-12
(III-IY 7-8) ; distance from origin of dorsal to base of caudal

3|-3-| in the length of the fish. Anal 14-16 (IV-Y 10-12),
commencing below the anterior \ of the dorsal, when laid back
usually reaching the procurrent caudal rays. Pectoral extending'

2 the distance from its base to the base of ventral. Ventrals
7-rayed, originating at a point equidistant from eye and base of

caudal, extending ^ of the distance from their base to the origin

of anal. Caudal emarginate. Caudal peduncle a litttle longer
than deep. Olivaceous, with purplish ocellated spots ; upper lip

dark ; an oblique dark stripe running back from below the eye
;
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sometimes 2 or 3 dark vertical bars above the base of the pectoral

;

dorsal, anal, and ventral fins sometimes blackish at the tip.

Tasmania ; Victoria.

A. Forma typica, with 2 or 3 dark vertical bars above the pectoral

and with the dorsal, anal, and ventral fins blackish at the tip.

1. (105 ram.') Tasmania. Sir J. Richardson.
' 2-6. (90-130 mm.) Tasmania. Haslav Coll.

7-8. (110-160 mm.) Tasmania. J. Gould, Esq.
9-11. (107-118 mm.) Tasmania. R. W. Johnston, Esq.

B. Variety without bars above the pectoral, with fins uniformly
pale.

1-2. (112 and 128 mm.) Moorabool R., Victoria. Mr. E. Degen.

According to Johnston [1. c.) there are Tasmanian varieties of

this species without bars above the pectoral.

19, Galaxias auratus. (Plate XIII. fig. 1.)

Galaxias auratus Johnston, Proc. Roy. See. Tasmania, 1881,

p. 131 (1882).

Lower jaw with the lateral teeth somewhat enlai"ged. Depth
of body about 5 in the length, length of head about 4. Snout
scarcely longer than eye, the diameter of which is 4^ in the

leng-th of head, intei-orbital width 2|-. Jaws equal anteriorly

;

maxillary extending to below anterior ^ of eye. 7-9 branchio-

stegals. 10 gill-rakers on the lower part of the anterior arch.

Dorsal IV 8 ; distance from origin of dorsal to base of caudal

3| in the length of the fish. Anal IV 10, commencuig below the
middle of the dorsal, when laid back extending to the procurrent
caudal rays. Pectoral extending 4 the distance from its base to

the base of ventral. Ventrals 7-rayed, originating at a point

equidistant from posterior margin of pra3operculum and base of

caudal, extending nearly to the vent. Caudal emarginate. Caudal
peduncle as long as deep. Reddish above, golden on the sides and
beneath ; upper part of head and body with numei-ous rather large

purplish spots ; fins pale, the dorsal, anal, and ventrals with the free

edge blackish.

Neighbourhood of the Great Lake, Tasmania.

The description above is based on a single specimen measuring
125 mm. in total length, received from Mr. R. W, Johnston in

1880. The species is said by him to be confined to the neighbour-

hood of the Great Lake, at an altitude of about 4000 feet, and to

attain a larger size than any other member of the genus. He
gives the following measurements of a large specimen :—Total

length 9| inches ; length, without caudal, 8| inches ; length of

head \i. e. including opercular flap] 2| inches ; depth of body
nearly 2 inches ; length of snout | inch ; interorbital width

1 inch.

The species is especially distinguished from the allied G. trut-

taceus by the larger head and the more posterior position of the

venti-als.
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20. Galaxias coxii. (Plate XII. fig. 2.)

Galaxias coxii Macleay, Proc. Linn. Soe. K. S. Wales, a'. 1880,

p. 45.

Galaxias nigothorulc Lucas, Proc. Roy. Soc. Victoria, (2) iv.

1892, p. 28.

Lower jaw with distinct lateial canines. Depth of body 5-6

in the length, length of head 4|-5. Snout as long as or a

little longer than eye, the diameter of which is 4-5 in the

length of head, interorbital width 2-2^, Jaws equal anteriorly
;

maxillary extending nearly to below middle of eye. 7 or 8

branchiostegals. 8-9 gill-rakers on the lower part of the anterior

arch. Dorsal IV 7-9 ; distance from origin of dorsal to base of

caudal 3|~4 in the length of the fish. Anal IV-V 8-10, com-

mencing below or in advance of the middle of dorsal, when laid

back extending to the base of caudal. Pectoral extending about
i of the distance from its base to the base of ventral. Ventrals

7-rayed, originating at a point equidistant from eye and base of

caudal or from middle of pectoral and origin of anal, extending

more than ^ of the distance from theii- base to the origin of anal.

Caudal slightly emarginate. Caudal j)eduncle as long as or a little

longei' than deep. Brownish, with numerous small dark spots or

vertical streaks ; a more or less distinct dark vertical bar above the

base of pectoral ; fins usually dusky.

Victoria ; New South "Wales.

1. (95 mm.) one of the type Nigotlioruk, Victoria. Prof. A. Dendy.
of Cr. niffotJiorwJc.

2-6. (145-180 nim.) Australian Mns.

The specimens received from the Australian Museum, without

name and without locality, evidently correspond to Macleay's

Galaxias coxii, from Mt. Wilson, JSTew South Wales, and may
probably be regarded as the types of that species.

21. Galaxias affinis, sp. n. (Plate X. fig. 1.)

Lower jaw with distinct lateral canines. Depth of body 6-7 in

the length, length of head 4g-4|. Snout longer than eye, the

diameter of which is 4|~5i in the length of head, interorbital

width 2^-2 1. Jaws equal anteriorly ; maxillary extending to

below middle of eye. 8 ov 9 branchiostegals. 8 or 9 gill-rakers

in the lower part of the antei-ior arch. Dorsal IV 6-8
; distance

from origin of dorsal to base of caudal 3|^-34 in the length of the

fish. Anal IV-V 8-9, commencing below the middle of dorsal,

when laid back not reaching the caudal. Pectoral extending nearly

g of the distance from its base to the base of ventral. Ventrals

7-rayed, originating at a point about equidistant from eye and
base of caudal or from anterior part of pectoral and origin of anal,

extending ^ or nearly | of the distance from their base to the

origin of anal. Caudal slightly emarginate. Caudal peduncle

1|—1| as long as deep. Brownish, with numerous small dark
spots ; a dark vertical bar above the base of pectoral ; fins dusky.
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Tasmania.
This species is very closely allied to Q. coxii, but is distinguished;

hy the smaller eye, the somewhat shorter ventrals, less deep anal,,

and more slender caudal peduncle.

1-4. (120-150 mm.) types of the Lake St. Clair. Prof. W. B. Spencer.

species.

5-6. (73 and 78 mm.) Tasmania. Australian Mus.

22. Galaxias orxatus.

Gcdaxias ornatus Casteln. Proc. Zool. Soc. Victoria, ii. 1873,

p. 153 ; Macleay, Proc. Linn. Soc. N. iS. Wales, vi. 1881, p. 237.

Depth of body about 6 in the length, length of head 54. Snout
a little longer than eye, the diameter of which is 5 in the length

of head, interorbital width 2|. Lower jaw slightly projecting

;

maxillary extending to below anterior ^ of eye. 8 gill-rakers on
the lower part of the anterior arch. Dorsal III 8 ; distance from
origin of dorsal to base of caudal 3^ in the length of the fish.

Anal III 9, commencing slightly in advance of the posterior end
of the base of dorsal, when laid back not extending to the caudal-

Pectoral extending |- of the distance from its base to the base of

ventral. Ventrals 7-rayed, originating at a point nearly equi-

distant from tip of snout and base of caudal, extending -| of the
distance from their base to the oi'igin of anal. Caudal emarginate..

Caudal peduncle 1| as long as deep. Body with numerous irre-

gular dark vertical stripes ; fins immaculate.
Victoria.

The typical example, fi'om Cardinia Creek, measures 105 mm. in

total length ; I have been permitted to examine it by the courtesy

of Prof. L. VaiUant.

23. Galaxias olidus. (Plate XI. fig. 3.)

Galaxias olidus Giinth. Cat. Fish. vi. p. 209 (1866).

Galaxias hayi Ramsay h Ogilby, Proc. Linn. Soc. N. S. Wales,.

(2) i. 1886, p. 6.

Teeth in the jaws subequal, without distinct lateral canines.

])epth of body 4-6| in the length, length of head 5-5|. Snout
as long as or slightly longer than eye, the diameter of which is

4-4| in the length of head, interorbital width 2-^2-|-. Jaws equal

anteriorly ; maxillary extending to below middle of eye. 7 or 8
branchiostegals. 7 or 8 gill-rakers on the lower part of the
anterior arch. Dorsal 10-12 (III-IV 7-9) ; distance from origin

of dorsal to base of caudal 3^3-| in the length of the fish. Anal
11-13 (IV 7-9), commencing behind the middle of the doi-sal,

when laid back nearly reaching the procurrent caudal rays.

Pectoral extending from ^ to a little more than |^ of the distance

from its base to the base of ventral. Ventrals 7-i'ayed, originating

at a point equidistant from eye and base of caudal or from middle
or posterior part of pectoral and origin of anal, extending -|—a of

the distance from their base to the origin of anal. Caudal slightly
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emargiiiate. Caudal peduncle li-1^ as long as deep. Dark spots

or undulating vertical stripes on the sides of the body.

South Australia.

1-2. (100 and 110 mm.) types of the species. G. Krefft, Esq.
3. (112 mm.) one of the types of G. Tcayi. Fifth Creek. Australian Mus.

4-5. (75 and 84 mm.) Adelaide. „
6. (74 mm.) S. Australia. „

24. Galaxias findlayi. (Plate XIII. fig. 3.)

Galaxias findlayi Macleay, Proc. Linn. Soc. N. S. Wales, vii.

1882, p. 107; Ogilby, Pi'oc Linn. Soc. N. S.Wales, xxi. 1896, p. 66.

Teeth in the jaws subequal, without distinct lateral canines.

Depth of body 5^-7| in the length, length of head 4|-5|. Snout
as long as or longer than eye, the diameter of which is 4-5 in the
length of head, interoi-bital width 2^-21. Jaws equal anteriorly

or the lower somewhat the shorter ; maxillaiy extending to below
anterior

-| of eye or beyond. 8 to 10 branchiostegals. 7 to 9 gill-

rakers on the lower part of the anterior arch. Dorsal 11-13
(III-IY 7-9) ; distance from origin of dorsal to base of caudal

^-^ in the length of the fish. Anal 13-14 (III-V 8-10), com-
mencing below the posterior g of the dorsal, when laid back not
extending to the caudal. Pectoral extending |- of the distance

from its base to the base of ventral. Ventrals 7-rayed, originating

at a point equidistant from eye or cheek and base of caudal or
from posterior part of pectoral and origin of anal, extending | the
distance from their base to the origin of anal. Caudal slightly

emarginate. Caudal peduncle l|-2 as long as deep. Sides of

body with dark spots, blotches, or vertical bars.

Victoria ; New South Wales.

1-2.
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26. Galaxias dissimilis, sp. n.

Teeth in the jaws subequal, without distinct lateral canines.

Depth of body 6 in the length, length of head 3|. Snout much
longer than eye, the diameter of which is 5 in the length of head,

interorbital width 3^. Jaws equal anteriorly ; maxillary extending

to below anterior | of eye. 8 or 9 bi-anchiostegals. 13 gill-rakers

on the lower part of the anterior arch. Dorsal 13 ; distance from
origin of dorsal to base of caudal 2^ in the length of the fish

;

length of base of dorsal equal to its distance from the caudal.

Anal 9, commencing below the last 2 or 3 rays of dorsal, when
laid back not reaching the caudal. Pectoral extending | of the

distance from its base to the base of ventral. Ventrals 6-rayed,

commencing below the origin of dorsal, extending nearly to the

origin of anal. Caudal slightly emarginate. Caudal peduncle

If as long as deep. Uniform brownish (in spirit).

? New South Wales.

1. (75 mm.) type of the species. Australian Mus.

Neochanna.

Neochamia Giinth. Ann. Mag. Nat. Hist. (3) xx. 1867, p. 305.

Differs from Galaxias in having no ventral fins, the teeth in the

jaws obtuse and somewhat compressed, and the palate toothless.

54 vertebrae.

A single species from New Zealand.

Neochanna apoda.

Neochanna apoda Giinth. t. c. p. 306, pi. vii.; Hutton, Fish.

N. Zeal. p. 61, pi. x. fig. 97 (1872).

Depth of body 7-8 in the length, length of head 5-5|-. Dia-

metei- of eye 6-8 in the length of head, interorbital width 2.|-2^-.

Jaws equal anteriorly ; maxillary extending to below the eye.

7 branchiostegals. 8 gill-rakers on the lower part of the anterior

arch. Dorsal 16-19; distance from origin of dorsal to base of

caudal 3|-34 in the length of the fish. Anal 16-19, opposite to

the dorsal and similar to it, both fins subcontinuous with the

caudal. Pectoral about |- the length of head. Caudal rounded.

Yellowish, marbled or barred with dark brown ; fins sometimes
with small dai'k spots.

New Zealand.

1.
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Plate XI.

Fig. 1. Gala.x'ias tveedoni, p. 377.

2. „ toaitii, p. 376.

3. „ olidus (type of Gr. Icayi), p. 381.

4. „ occidentalis, p. 376.

Plate XII.

Fig. 1. Galaxias attemiatus (type of G. punctatus), p. 368.
2. „ coxii, p. 380.

Plate XIII.

Fig. 1. Galaxias auratus, p. 379.

2. „ attemiatus (type of G. krefftii), p. 368.

3. „ Undlayi, p. 382.

4. „ trtittacens, var., p. 378.

5. The Mammalian Fauna of China.—Part I. Murince.

Bj J. Lewis Bonhote, M.A., F.L.S.*

[Received October 28, 1905.]

The object of a proposed series of papers, of which this is

the first, is to bring uj) to date otir existing knowledge of the

Manimahan Fauna of China, at ^Di-esent scattered throughout
various papers, which, excejDt Mons. Milne-Edwards's ' Recherches
Mammiferes,' are short.

The material used has been chiefly that contained in the

British Museum, which, apart from a portion of Swinhoe's col-

lection, contains large collections made by Messrs. Styan, Rickett,

and La Touche, as well as several smaller collections, amongst
which we may mention a small consignment very carefully

collected by Mr. E. B. Howell.

I have to thank the late Dr. E. Oustalet for his kind com^tesy

and the facilities aflbrded me for a careful examination of P6re
David's types in the Paris Museum.
Many imperfections due to lack of specimens and exact data

are bound to occur, but it is hoped that these papers may prove
useful as a foundation on which future workers may build, and
with this object in view the synonymy throughout has been made
as full and accurate as possible.

List of Chinese Mitrince.

\. Mas edwardsi Thos.

2. M'us Goxingi Swinh.
3. 3£us confttcianus A. M.-E.
4. Mils huang, sp. n.

5. Mus ling, sp. n.

6. Mus latouchei Thos.

7. Mus flavipectus A.. M.-Edw.

* [The complete account of the new species described in this coramunicaticn
appears here ; but since the names and preliminary diagnoses were published in the

' Abstract,' the species is distinguished bj' the name being underlined.

—

Editor.]
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8. Mils losea Swinli.

9. Mus grisei2)ectus A, M.-E.
10. M'us noi-vegicus Erxl.

11. Mus humiliaUis A. M^.-'Fi.
. .

12. M%(,s mtcscuhos Linn.

13. Micromys splvaticus chevrieri A. M.-E.
14. Alicromys sylvaticus draco Barr.-Hamilton.

15. Micromys minut'iis 2^yg'inceus A. M..-^.

16. Micromys agrarms Tuanc/itcricios Thos.

17. Alicromys agrarms nhigjjoensis Swinli.

Mus EDWARDSI TllOS.

Mus edwardsi Thos. P. Z. S. 1882, p. 587, pi. xliv. ; Thos.

P. Z. S. 1898, p. 773; Bonh. Fasc. Malayenses, Zool. vol. i.

pp. 33 & 36 (1903).

This species was originally described from four examples sent

to Paris by Pere David. The type is in the B.M. 82.6.16.1,

the other three examples being in Paris and dated October 1872.

This is a very large Rat belonging to the jerdoni group, of

which it is t^^Dical of the subgroup bearing its name. The British

Museum now possesses a fine sei'ies of these Rats from Kuatun
in N.W. Fokien. They seem to be very uniform and shoAV

remarkably little variation.

The genei'al colour is yellowish grey, some specimens being

much yellower than others. Each hair is slate-grey at its base

and fulvous foi' the distal half, and interspersed among these haii's

are long slender spines with dark tips as well as long black

bristles. On the flanks, owing to the absence of the black bristles,

the fulvous colour of the fur proper is moi-e visible.

The vmder parts are pure white. The tail is ecpial in length to

the head and bod}?-, markedly bicolor, and covered with short

hairs, while the last two or three inches are pure white. The
feet are uniform dark broAvn with white margins and toes.

Whiskers very long and entirely black with the exception of a

few shorter white ones.

The shull partakes of the usual characters associated with the

jerdoni group, e. g., long, narrow, flat, and with small bullfe. The
supraorbital ridges are well defined over the orbits and slightly

flattened so as to produce a comparatively broad upper surface

;

they end somewhat abruptly about halfway across the parietals.

Below, owing to the smallness of the buUpe, the basioccipital

presents a broad surface and the external condyles are well

developed.

The dhnensions (as given by Thomas and rendered into milli-

metres) are as follows :—Head and body 300 ; tail 289 ; hind
foot 57 ; ear 24.

Skull. Greatest breadth 57 mm. ; basilar leng-th 44 ; palatal

length 24-5
; diastema 15 ; incisive foramina 10 ; length of nasals

22*5
; zygomatic breadth 26 ; interorbital breadth 9*5

; breadth
of brain-case 22 ; length of molar series (alveoli) 11.
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Habitat. Only recorded from W. and N.W. Fokien.
The first specimens of these Rats were all obtained high up on

the mountains among rocky ground, in the crevices of which it

lives. Beyond this, nothing is known of its habits. It has only
been taken in W. and IST.W. Fokien.

Mus coxiNGi Swinhoe.

Mus Goninga Swinhoe, P. Z. S. 1864, pp. 185, 382.

ALits coxinga Swinhoe, P. Z. S. 1870, p. 637; Thos. Ann. Mus.
Gen. 1892, p. 939 (footnote).

Mu,s coxingi Swinhoe, Bonh. Fasc. Malay., Zool. vol. i. pp. 33
k 36 (1903).

Mus Goninga (under which name it was originally described by
Swinhoe) is undoubtedly a Rat of the jerdoni type {rajah sub-
group), and not thejerdoni subgroup as noted by me. The typical

form, as described by Swinhoe, has the upper parts reddish brown,
sprinkled with stiff black bristles, especially on the back, where
the fur is also often a little darker. Under parts pure white

;

feet white ; tail bicolor, white at the tip.

The skulls at my disposal are too fragmentary to allow of a
description.

Dimensions (from skin). Head and body 208 mm. ; tail 180
;

hind foot 36.

Skull. Palatal length 19 mm. ; diastema 11 ; incisive foramina 7;
length of nasals 17; interorbital breadth 6*5; length of molar
series (alveoli) 8 mm.

Habitat. Formosa.
Swinhoe noted many varieties of this species as occuri-ing in

Formosa ; these doubtless represent forms belonging to the
different subgroups of the jerdoni group, but unfortunately the
only specimens I have been able to examine are a portion of

Swinhoe's series of which the skulls are all defective. It is there-

foi'e impossible to distinguish any of these varieties by name ; but
the true coxingi may be distinguished by its white feet, the white
tip to its tail, and the fact that the fur is thickly beset with
spines.

Mus CONFUCIANUS A. M.-E.

Mv,s confucianus A, M.-Edwards, Nouv. Arch, du Mus. vii.

p. 93 (1871) ; id. Rech. Mamm. p. 286, pi. xli. fig. 2 (1874) ; Thos.

P. Z. S. 1898, p. 773 (partim) ; Bonh. Fasc. Malay., Zool. vol. i.

p. 33.

General colour above dai-k brown (clay, Ridgw.), shading to

pale buff or yellowish on the flanks. Fur slate-grey at the

base with pale fulvous tip, interspersed amongst which are long-

black bristles. The pale tips predominate over the black so as

to give the animal the appearance noted above. Occasional!}^ these

bristles are semi-spinous, and in one or two examples the fur is

exceedingly harsh and spiny ; but as a rule it is quite soft to the



1905.] MAMMALS OF CHINA, 387

toucli, as stated by M. Milne-EdAvards in the original description.

Under parts pure milk-white, sharply contiasted with that of the
upper parts. Feet whitish, but the colour of the upper parts

runs down the centre of their upper surface to a varying extent.

Tail moderately long and bicoloured, clothed with short haiis; its

terminal portion is usually, but not invariably white. The skidl

is that of a typical Mus of the jerdoni group, being long and
narrow, somewhat flattened and with small bulla?.

Dimensions (in flesh). Head and body 164 mm.; tail 192;
hind foot 39 ; ear 18.

Skull (average dimensions). Gi'eatest length 36 mm. ; basilar

length 27-5; palatal length 15; diastema 9*75; incisive fora-

mina 6"6 ; length of nasals 13*6; zygomatic breadth 16; inter-

orbital breadth 6
;
greatest breadth of brain-case 14 ; length of

molar series (alveoli) 6.

Habitat. The type was received from P6re David 'fiom the
mountains of Moupin, in the j)rovince of Szechuen, W. China.
There are also specimens in the Museum from E. Kiangsi, from
Kuatun and Ching Fen Ling in N.W. Fokien, and from Nankin,
all forming a very uniform series showing hardly any variation.

It is as a rule generally found in the mountainous country,
occasionally entering the houses in winter ; and it may be easily

recognised, for its dull brown colour and pure tohite under parts,

sharply divided from the colour of the back, form a combination
of chaiacters found in no other Eat from that part of the world.
Some of the spiny individuals very closely resemble Jiws nivei-

vente?' from the Himalayas, of which it is probably the Chinese
representative.

Mus HUANG. •

31us covjuoiaoius A. M.-E., O. Thos. P.Z. S. 1898, p. 773 (partim).

Mtts huang Bonh. Abstr. P. Z. S. No. 23, p. 19, Dec. 5, 1905.

Size as in the last-mentioned species. General colour rufous
(ochraceous-rufous, Ridgw.), darker along the dorsal area. The
underfur is slate-coloured at its base with a rufous tip, thickly
intermixed, especially on the back, Avith black bristles or spines.

On the flanks the bristles become much less numerous and manv
of them have rufous tips. The colour of the head resembles that
of the upper parts. The feet are whitish, with the rufous colour
running down the centre of their upper surface. Under parts
pure white, the line of demarcation being sharply defined. Tail
rather longer than the head and body, clothed with short hairs
and bicoloration. Ears moderately long and sparsely covered
with very close, short, dark brown hairs.

The skull very closely resembles that of M. confucianus in size

and general appearance, but may be recognised b}^ the supra-
orbital ridges being continued right across to the posterior margin
of the parietal.

Dimensions {oi type from skin). Head and body 155 mm.;
tail 188 ; hind foot 30 ; ear (approx.) 16.
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Skull (of type). Greatest length 37 mm. ; basilar length 27
;

palatal length 15; diastema 9*5; incisive foramina 7 ; length of

nasals 14 ; interorbital breadth 6 ; greatest breadth of brain-

case 14 ; length of molar series (alveoli) 6.

Ty2)e. B.M. 89.11.1.16. c? ad. Collected on the 24th Ajml, 1898,

at Kuatun, N.W. Fokien, by Mr. J. D. La Touche.
Habitat. Kuatun. The Museum also contains a specimen

indistinguishable from the type from the iSTgau-tchi-lea Mts.,

Hainan.
This species is evidently the representative of the true Mus

jerdoni, although it is more spiny than the other members of

that subgroup hitherto described. Its nearest ally is Mus rajiit^

mihi, from Borneo, to which it bears a very close resemblance.

From Mtis confucianus it may be easily distinguished liy its bright

coloration, the absence of any white tip to the tail, and also the

very much shorter hairs with which the tail is clothed.

I have called this species from its Chinese name " Huang mao
sliii," meaning yellow-haired i-at.

Mus LING.

Mus confucianus K. M.-E., 0. Thos. P.Z.S. 1898, p. 773 (partim).

Mus ling Bonh. Abstr. P. Z. S. No. 23, p. 19, Dec. 5, 1905.

Size smaller and paler, otherwise closely resembling Mus huang.

The amount of spininess varies considerably, some individuals

being veiy thickly beset, while iu others the fur is uniformly soft.

The tail is covered with short hairs and bicoloured as the Mus
Jiuang, but in the young and in some adult individuals we find a

tendency to a unicolorous tail. The general colour is fulvous

(ochraceous-buft", Ridgw.).

Skull. Except for its smaller size, the skull does not differ

markedly from that of Mus huang. The ridges refei'red to in

that species may be traced as far back as the posterior margin of

the parietal, but are not so strongly marked. Several skulls,

however, are intermediate in size between those of this species

and those of Mus huang, but this Rat may in all cases be distin-

guished externally by its paler colour and shorter tail ; while in

no case does any single measurement overlap that of the smallest

M. huang.
Dimensions (of type from skin). Head and body 132 mm. ;

tail 157 ; hind foot 27 ; ear 15.

Skull (of type). Greatest length 33 mm. ; basilar length 25
;

palatal length 14 ; diastema 8*5 ; incisive foramina 5*5
; length of

nasals 12; zygomatic breadth 14; intei'orbital breadth 5*5;

greatest breadth of brain-case 14 ; length of molar series (alveoli)

5"5.

Type. B.M. 98.3.7.8. Collected by Mr. C. B. Rickett in

December 1897, at Ching Fen Ling, KW. Fokien.

Habitat. Ching Fen Ling, N.W. Fokien ; it also occurs at

Kuatun in the same province.

This species is the representative of the cremoriventer subgroup.
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In external appearance it i-esembles Mus cremoriventer Mill, very

closely; the bicoloured tail, however, serves as an easily dis-

tinguishable feature, but that it is very nearly related is shown
by the tendency in the young and even some adults to the uni-

eolorous tail. The immature pelage is, as a rule, soft and
destitute of bristles, and resembles in colour true M. confuciamos.

This species seems to be most abundant at Ching Fen Ling,

but it also occurs at Kuatun.

Mus LATOUCHEI Thos.

Mus latouchei Thos. Ann. & Mag. N. H, ser. 6, vol. xx. p. 113

(1897) ; id. P. Z. S. 1898, p. 772 ; Bonh. Fasc. Malay., Zoology,

vol. i. p. 34 (1903).

General colour of the upper parts clear grizzled grey. Fur
light at its base, with a greyish-brown subterminal portion and
white tip, thickly intermixed with soft spines similar in colom"

but lacking the white tip. Under parts pure white, the haii's

being white to their bases. Hands and feet white along their

margins and on the digits, brownish in the centre. Tail dark,

covei-ed with short hairs, white at the tip in some individuals.

Ears large, rounded and almost naked.

The skidl most nearly resembles that of Mtos boioersi, from
which it differs, according to Mr. Thomas, in having the line of

the fronto-premaxillary and fronto-nasal suture running straight

from side to side, instead of being bowed backwards, and the supra-

orbital rims more developed. The incisors are broad and pale

yellow.

Dimensions (of type from skin). Head and bodv 310 mm.
;

tail 290 ; hind foot 60.

Skull. Greatest length 58 mm. ; basilar length 48
;

palatilar

length 28 ; diastema 17 ; length of incisive foramina 11 ; length

of nasals 23"5
; interorbital breadth 8 ; breadth of brain-case 22

;

length of molar series 10.

Habitat. The type came from Kuatun, as do all the seiies of

specimens that have hitherto been obtained, although Mr. Thomas
mentions a specimen in the Paris Museum from Pere David.

It is evidently a scarce Rat, and little seems to be known of its

habits, but according to Mi'. La Touche it inhabits the forest

country. Its uniform grizzled-grey colour and large size are

sufficient to distinguish it from all other Chinese rats.

Mus FLAVIPECTUS A. M.-E.

Mus ? Swinhoe, P. Z. S. 1864, p. 382. no. 26.

Mus canna Swinhoe, P. Z. S. 1870, p. 636.

Mus alexandrinus Geoffr., Swinhoe, P. Z. S. 1870, p. 635.

2£us Jlavipectits A. M.-E. Nouv. Arch, du Mus. vol. vii. p. 93

(1871); id. Rech. Mamm. p. 289, pi. 42. fig. 1 (1874); Bonh.
Fasc. Malay., Zoology, vol. i. pp. 35 & 37.

Mus ouangtJiomo} A, M.-E. Nouv. Arch, du Mus. vol. vii. p. 93

(1871); id. Rech. Mamm. p. 290, pi. 40. fig. 3 (1874).
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Mus plumbeus A. M.-E. Rech. Mamm. p. 138, pi. 43. lig. 2

(1874).

Mils rattus fiavifpectus A. M.-E., Thos. P. Z. S. 1898, p. 772.

This species is the representative of the rufescens-^-ovc^ of

Mus rattus, which inhabits China. It is of moderate size, having
the tail rather shorter than the head and body. Fur soft and
destitute of spines. General colour above uniform yellowish

brown, slightly lighter on the flanks. Hairs slate-coloured at

their base, with ochreous tips, and intermixed among these are pure

black hairs of a finer texture. Under parts varying from dirty

yellowish to yellowish-white, often, but not invariably, showing-

traces of a white mark on the breast. The hind feet are whitish

and the hands dark brown margined with white. Tail unicoloured

and covered with hairs.

Skull. The skull is that of a fairly typical Mus rufescens, and,

except in its slightly smaller size, is indistinguishable from the

Indian form*.
Dimensions. Head and body 200 mm. ; tail 160 ; hind foot 31

;

ear 18.

Skull t. Greatest length 41 mm. ; basilar length 36-5
;

j^alatilar

length 20 ; diastema 11*5
; length of incisive foramina 8 ; length

of nasals 15; zygomatic breadth 20; interorbital breadth 6;
breadth of brain-case 15"5

; length of molar series 7.

Habitat. The type of this species came from Moupin in

W. Szechuen, but it also occurs at Kuatun in N.W. Fokien,

Kiou Kiang in Kiangsi, and Foochow, so that it is probably

widely distributed throughout the country. It also occurs in

Formosa.
This and Mus griseij^ectus are the common Rats of China. The

diiference in the colour of the luider parts, as denoted in their

specific names, will form to some extent a distinguishing character,

although the under j)arts in Jiavipectus often become very light,

and in old specimens of g7'iseipectus may show a yellowish tinge.

However, I am inclined to think this character unreliable, and
a much better test is the greater size of griseijiectus, as shown by
the leng-th of the hind foot and skull-measurements. In grisei-

pectus^ moreover, the tail, although it can hardly be called
" bicolor," is distinctly lighter on its under surface, and this seems
to be the only reliable external characteristic at all ages.

In the description of M. Jiavipectus in the Rech. Mamm.,
M. Milne-Edwards adds a footnote to say that M. germaini from
Pulo Condor closely resembles this species, especially in its

coloration. Although a^Dproximately correct, it may be well to

notice that M. germaini may be distinguished by its size, which

* For cavoful figure of the skull of 31. rrifescens, see paper by the author,

Fasc. Malayeuses, Zoologj% vol. i. pi. iv. fig. 3 (1903).

t The measviretnents, which are the same as those taken in my former paper, are

now called after Mr. 0. Thomas's scheme for cranial measurements, published
Proc. Biol. Soc. Wash. vol. xviii. p. 191 (1905), the alterations (in name only) being
basilar and palatilar for basal and palatal.
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is greater than that of M. griseipectus. The ears are longer, and
the colour of the under joarts, which is white, differs from that of

both M. Jlavi])ectus and AI. griseijyectus by the fact that the hairs

are white to their bases and not slate-colonred.

When working out Pere David's collection from Moupin,
M. Milne-Edwards desci-ibed a species under the name of

M. ouangthomce, stating that it was distinguished by a pure white

cross on the breast. It was described from a single specimen,

which, by the Idndness of Dr. Oustalet, I had the privilege of

examining when in Paris, and I am of opinion that it is merely
a |-grown example of this sjjecies. The white cross is not so

conspicuous as one would be led to infer from the description,

and is merely a well-marked development of the white breast-

mark which is found in many individuals of othei-wise typical

flavipectus.

Another species from the collection of Pere David was described

by M. Milne-Edwards under the name M. 2)lumheus, and figured

in the Recli. Mamm. This specimen I have also had an oppor-

tunity of examining, and the coloration depicted in the plate is

much too blue. There is a specimen in the British Museum
which agrees tolerably well with the description and type of

M. plumheiiSj but on examination of the skull it proves to be a

very young individual, probably belonging to M.flavipecUts.

The latter is the only specimen I have seen that shows white

incisors, a characteristic of M. j^^umheus. Undei' these circum-

stances, and as the skull of the type of M. plumbeus cannot be
examined, as it has not been removed from the skin, we must, in

the absence of further evidence, consider 2}hf''>nbeus as founded on
an immature JJavijjectus.

Mus LOSEA Swinhoe.

Mitsflavescens Elliot, Swinhoe, P. Z. S. 1864, p. 186.

Mt(,s rufescens Grav, Swinhoe, P. Z. S. 1870, p. 636.

Mtts losea Swinhoe, P. Z. S. 1870, p. 637.

This species may best be described as a small form of M.flavi-
ptectus^ to M'hich it closely approaches in coloration. The under
parts are, however, as a rule greyer. The tail is unicoloured and
very finely annulated (the annuli being 14 to the cm. as against

12 in flavipectus), and covered with minute and almost invisible

setse.

The ear is elongated, being longei' by 2 mm. than immature
Jlavijyectus of the same size.

The skull, except in being 4 the size, is otherwise indis-

tinguishable.

Dimensions (from skin). Head and body 150 mm.; tail 123
;

ear 18; hind foot 26.

Skull. Greatest length 32 mm. ; basilar length 26
;
palatilar

length 15; diastema 8; incisive foramina 6"5
; length of nasals

1 2 ; zygomatic bi-eadth 1 5 ; interorbital breadth 5 ; length , of

molar series 6*5
; breadth of bi-ain-case 14.

Proc. Zool. Soc. 1905, Vol. II. No. XXYII. 27
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Habitat. This species was originally described from Tamsuy in

Formosa. But there is also a specimen collected by Mr. )Swinhoe

at Amoy, and other specimens in the Museum from W. Fokien.

This is undoubtedly a small form of M. /iavijiecttis, distin-

guishable, apart fi'om its size, by the more elongated ear and finer

annulations to the tail.

It is possible that the original losea from Formosa may prove

to be different fi'om the form inhabiting the mainland ; and this

is the more likely, as in the paper describing the original losea

Mr, Swinhoe refeiTed to the specimen from Amoy as Mus riifescens.

For the present, however, owing to lack of material, I have no
alternative but to consider them all as losea.

MUS GRISEIPECTUS A, M.-E.

Mus indicus Geoffr., Swinhoe, P. Z, S. 1870, p. 635.

Mus griseijjectus A. M.-E. JvTouv. Arch. Mus. 1871, p. 93;
id. Rech. Mamm. p. 290, pi. 42. fig. 2 (1874).

Similar to M. fiavipectus, but slightly larger. Tail about
equal in length to the head and body. Fur soft and destitute of

spines. General colour above yellowish brown ; fur slate-grey at

base, with yellowish tips, and thickly interspersed among these

are longer thin black hairs, which predominate along the median
dorsal area. Upper surfaces of the feet and hands white. Under
parts white or greyish, the fur being dai-k at its base as in the

vipper parts.

Skull. The skull, except in being slightly larger, closely re-

sembles that of M.Jlavipectus, and calls for no special comment.
Dimensions. Head and body 196 mm. ; tail 160; hind foot 33

;

ear 22.

Shell. Greatest length 45 mm. ; basilar length 36 ;
palatilar

length 22; diastema 13; length of incisive foramina 8; length

of nasals 17; zygomatic breadth 21*5; interorbital breadth 7;
bi'eadth of brain-case 18 ; length of molar series 8.

Habitat. Sze-chuen (type-locality) ; also found in W. Fokien.

There is but little further to add with regard to this species.

It is most likely to be confused with 31. flavij^ectus, but the
characters distinguishing it from that species have already been
given. There is, however, another small character which it may
be as well to notice. In M. jiavipectus the hands on their upper
surfaces are brown margined with white, while in all the specimens

of griseipectus that I have examined the upper surfaces of the

hands are uniformly white.

Mus NORVEGICUS Erxl.

Mus decumanus Pall., Swinhoe, P. Z. S. 1864, pp. 186, 382 ; id.

op. cit. 1870, pp. 233, 635.

Mus humiliatus A. M.-E., Thos. P. Z. S. 1898, p. 772
(partim).
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Tlie common Norway Rat occurs not infrequently in China,

as shown by several examples in the British Museum. Apart
from the skull-characters, which are quite distinctive, it may be
recognised from griseipechcs, which it reseinloles most closely

externally, by its larger size (hind foot 36 mm.) and stouter tail.

MUS HUMILIATUS (A. M.-E.).

Mits hitmiliatics A. M.-'E., Ann. Sci. Nat. vii. p. 375(1867);
id. Rech. Mamm. p. 137, pi. 41. fig. 1 (1874) ; Rhoads, Proc. Acad.
Nat. Sci. Philad. 1898, p. 121 ; Thos. P. Z. S. 1898, p. 772.

Another member of the JIas rattus group but smaller. General
colour above yellowish-brown. Fur slate at its base, but yellowish

broAvn (cinnamon, Ridgw.) for the greater part of its length,

becoming paler on the flanks ; inteimixed with the fur are a few
long soft black hairs, but they are so scattered as to have but little

effect on the general coloiir. The hands and feet are white, and
the under parts uniform grey. The tail is shoi^t, tapering, and
bicoloured, well clothed with short hairs that are brown on the
upper and white on the lower surface. The ears small and
rounded and covered with fine hairs.

The skull differs from that of 31. griseqyectus in being broader
and shorter. The supraorbital ridges are not so well marked and
do not run back so far, disappearing about halfway across the
parietals.

Dimensions (taken in flesh : Nankin *). Head and body
145 mm. ; tail 115 ; hind foot 30 ; ear 16*5.

Skull (of co-type). Gi-eatest length 35 mm. ; basilar length 29 :

palatilar length l7 ; diastema 7 ; length of incisive foramina

6; length of nasals 12; zygomatic breadth 18; interorbital

breadth 6 ; breadth of brain-case 15 ; length of molar series 7.

Habitat. Pekin and neigbourhood (type); Nankin and W,
Fokien.

The chief distinctive feature of this Rat is its light colour, caused

by the almost entire absence of the longer black hairs found in so

many species, and besides this its smaller size and short tail form
a combination of characters enabling it to be easily recognised. It

is apparently a scarce animal, as only one specimen has reached the
British Museum during the last 23 years, and it is entirely absent
from the collections of Messi'S. Styan, Rickett, and La Touche.
Mr. HoAvell has, however, just sent over a small collection, which
contains a mature female, from the city of Nankin, this specimen
agreeing closely in all respects with the type.

A specimen received originally from the Paris Museum as

belonging to this species, and collected by Pere David inW. Fokien,

is undoubtedly Mies novegicus, and it was this example that led

Mr. Thomas to suggest Mios hihmiliatus as the possible wild stock

of Mus norvegicus.

* The skull-measurements of tliis specimen practicallj' coincide with those of the
co-type.

27*
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Key to the larger Chinese Species of Mus.

(Hind-foot measurement of tlie smallest, 26 mm.).

A. Colour of under parts sharply divided from that of upper parts.

a. Size large. Hind foot 57 mm M.edwardsi.
h. Smaller. Hind foot not exceeding 36 mm.

«i. Feet white M. coxingi.

bi. Feet coloured.

«o. General colour dull brown (clay, Ridgw.). Hind
foot 39 mm M. confucianus.

6o. General colour brighter (ochraceous rufous, R.).

Hind foot 30 mm. M. liuang.

Smaller and paler. Hind foot 27 mm 31. linff.

B. Colour of under parts not sharply divided from that of upper
parts.

a. Tail bicolor. Hands white.

a . Tail clothed with minute sette. Hind foot 33 mm... M. griseipectus.

hx. Tail clothed with hairs.

a^. Large. Hind foot 36 mm M. norvegicus.

62- Smaller. Hind foot 30 mm 31. himilicdus.

h. Tail unicoloured. Hands brown with white margins,
ff^. Fur of under parts with slate-coloured bases.

a-i. Size large. Hind foot 31 mm Il.flavipectus.

Sg. Smallei'. Hindfoot26mm 31. losea.

b^. Fur of under parts white throughout. Hind foot

60mm 31. latouchei.

Mus MUSCULUS L.

3his onusculus L., Swinhoe, P. Z. S. 1864, p. 382, and 1870,

p. 637.

The common House-Mouse does not seem to be very abundant
in China, though there are several specimens in the Museum from
widely separated localities in that country.

A description of so well known a species would be superfluous,

and there is no other mouse with which it could well be

confused.

Dimensions (from spirit-specimen). Head and body 77 mm.

;

tail 80; hind foot 17.

MiCROMYS Dehne.

MiGromys (type of genus Micromys agilis, Dehne, Hoflossnitz,

1841), revived by 0. Thomas, Ann. Mag, N. H. ser. 7, vol. xv. p. 491
(May 1905).

Mr. Thomas has used Micromys as the generic name of several

species of the smallei- mice hitherto included under the universal

genus " Mus." The Chinese forms belonging to it are :

—

Mus sylvatictis chevrieri.

,, ,, draco.

Mus minutus 'pygmceu,s.

Mus agrarius manchuricus.

,, ,, tdngpoensis.

The distinctive character of this genus is that the posterior
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laminae of the first and second upper molais have each an
additional internal cusp beyond the number present in Mus, so

that, counting along the inner side of the tooth row, there are three

cusps on both the first and second molai^s.

MiCEOMYS SYLVATICUS CHEVRIERI (A. M.-E.).

2Ius chevrieri A. Milne-Edwards, Rech. Mamm. p. 288, pi. xl.

fig. 2 (1874) ; E. Biichner, Mamm. Przewalski, p. 92 (1889).

Mus sylvaticus chevrieri (A. M.-E.), Bari-ett-Hamilton, P. Z. S.

1900, p. 418.

Major Barrett-Hamilton, in the paper noticed above, i*estricts the

name chevrieri to that form of Micromys sylvaticus repi'esented

by the typical series from Moupin in Tibet.

The general colour is pale fawn, grizzled with brownish on the

back. The under parts and feet are pure white. Tail about equal

in leng-th to the head and body, bicoloured and scantily clothed

with hair.

Dimensions. Head and body 100 mm. ; tail 90; hind foot

21 "5 mm.
Habitat. Moupin, Tibet. A single specimen in the British

Museum from S. Shensi is probably referable to this species.

iSo little is known of this species that it is impossible to add
anything in reference to its habits, &,c.

Micromys sylvaticus draco (B.-H.).

Mus chevrieri A. M.-E., Thos. P. Z. S. 1898, p. 773.

Mus , sp. no. 27, Swinhoe, P. Z. S. 1864, p. 382.

Mas sylvaticus draco Barrett-Hamilton, P, Z. S. 1900, p. 418.

Mm hadius Blyth, Swinhoe, P. Z. S. 1870, p. 233.

This form of Mus sylvaticus described by MajorBaiTett-Hamilton
may be distinguished from Micromys chevrieri by its duller colour

and its slightly smaller size. The general colour is pale fulvous

(hair-brown, Ridgw.), darker along the median dorsal area owing to

many of the hairs having black tips. Feet and under pai'ts pure

white. Tail well clothed with short hair, dark above and light

below. The bases of the hairs on all parts of the body are slate-

coloured.

According to the original desciil^er, the skull is " narrower and
slightly smaller than that of the adult of the subspecies intermedius

(of Britain and portions of "Western Europe), and having the

anterior portions of the frontals more attenuated and the nasal

region proportionately more slender than in the latter sub-

species."

Dimensions. Head and body 91 mm. ; tail 95 ; hind foot 20.

Skidl. Greatestlength26mm.; basilar length 21 ;
palatilar length

11 ; diastema 7; length of incisive foramina 5 ; length of nasals 10
;

interorbital breadth 5 ; breadth of brain-case 1 1 ; length of molar
series 4.
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Habitat. Kuatmi, IST.W. Fokien.

The typical series, all from Kuatun, are the only ones at present

known.

MiCROMYS MINUTUS PYGM^US (A. M.-E.).

Mus pygmceus A. M.-Edw. Rech. Mamm, p. 291, pi. xliii. %. 1

(1874) ; Thos. P. Z. S. 1898, p. 775.

Mus minutus pygmceii.s B.-Hamilton, Ann. & Mag. N. H.
ser. 7, vol. iii. p. 343 (1899).

This is the Chinese representative of our European Harvest-

Mouse, from which it differs in its rather longer tail and dai'ker

colour. The general colour above is of a uniform olive-brown,

rather more I'ufous on the hind-quarters. The under parts are

greyish white. Hands and feet scantily clothed with brownish

hair. Tail equal in length or longer than the head and body,

clothed with minute and almost invisible setse.

The skull, which is typical of the genue, has a moderately broad

brain-case, but is rather short in the muzzle. The bullse are

large for the size of the skvill, and project sharply downwards, com-
pressing the basioccipital at its anterior portion.

Dimensions of a dried skin from Kuatun. Head and body
58 mm. ; tail 61 ; hind foot 14*.

Skull. Greatest length 19 mm.; basilar length 17; palatilar

length 8 ; diastema 5 ; length of incisive foramina 3*6
; length of

nasals 6 ; interorbital breadth 3*7
; breaxlth of brain-case 9 ;

length of molar series 3*8.

Habitat. Sze-chvien. Specimens in the British Museum from
Kuatun and Shanghai.

Nothing further is known of the distribution or habits of this

species. The Japanese Harvest-Mouse recently described by
Mr, Thomas is more rufous and resembles the European one more
closely than the Chinese.

MiCEOMYS AGRAEIUS MANCHURICUS (TllOS.).

Mu,s agra7-ius mantcliuricus Thos. P. Z. S. 1898, p. 774.

This is the Northern Chinese form of Mus agrariiis, from
typical examples of which it difters only to a slight extent. It is

slightly larger and more rufous in its general tone of colour. The
dark median dorsal stripe is black and very clear cut, and starting

from the crown reaches to the root of the tail. Under parts grey

with a tinge of rufous along the middle line. Tail dark brown
above, lighter below, well covered with short hairs.

The skidl does not materially differ from that of M. agrarius

typicus.

Dimensions (of type after Thos.). Head and body 116 mm.;
tail 78 ; hind foot 19 ; ear 14.

* The measx;rements of the type as given bj' M. M.-Edwards are : head and body
73, tail 53, ear 5, hind foot 18 ; but on the discrepancies between the tail and hind-
foot measurements see O. Thomas, loc. cit. supra.
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Shull. Greatest length 27 mm.
;
palatilar length 12 ; diastema 8

;

length of incisive foramina 6 ; length of nasals 10 ; interorbital

breadth 4 ; breadth of brain-case 11 ; length of molar series

(alveoli) 4.

Habitat. The type comes from near the Corean border of

Manchuria. The British Museum contains a further specimen

from S. iShensi pi'ocured by Pere David, which has been referred

to this race.

MiCROMYS AGRARIUS NINGPOENSIS Swinh.

Mus nincjpoensis Swinh. P.Z. S. 1870, p. 637 et 1872, p. 818.

Mus harti Thos. P. Z. S. 1898, p. 774.

Very similar to M. a. manGhuricits, but lacking the rufous

tinge on the back, which in the present species is replaced by
fulvous. General colour above fulvous throughout, uniformly

grizzled with black. In some cases a well-defined dark stripe is

apparent down the back, and in most specimens a trace of a dark

stripe is discernible. Under parts white, sharply defined from the

colour of the upper parts. Tail brown above, lighter below, and
covered with short hairs.

The skull does not appreciably differ from that of M. agrarius

ti/picics.

Dimensions (of type converted from inches given in Swinhoe's

description). Head and body 81 mm. ; tail 68 ; hind foot

(measvired from type) 20.

Another example, c? (in flesh, coll. E. B. Howell, no. 69).

Head and body 111 mm. ; tail 78; hind foot 20 ; ear 14.

Skull. Greatest length 26 mm.; basilar length 21*5; palatilar

length 1 1 ; diastema 7 ; length of incisive foramina 5 ; length of

nasals 10; zygomatic breadth 12; interorbital breadth 4'7
;

breadth of brain-case 11*5
; length of molar series 4.

Type. Collected by Mr. Swinhoe. ISTow in the Berlin Museum.
Habitat. Ningpo. The British Museum contains specimens also

from Nankin, Hanchow, and Kuatun.
I have had to sink, under Swinhoe's name, Mr. Thomas's Mus

harti, as there can be no doubt as to its identity with ningpoensis.

Since the description of Jl^its harti was written, a fine series has
been received fi'om the neighbourhood of ISTankin, collected by
Mr. Howell. It appears that although the dorsal stripe is as a rule

faint and indistinct, it is in some cases deep black and very well

marked, while in other individuals no trace of it can be found.

Herr Matschie {in litt.) states that in the type of ningjjoensis

there is no trace of the dorsal stripe, and the same is the case

with the type of M. harti.

Little is known of its habits ; Mr. Howell seems to have
trapped most of his specimens on open ground in the vicinity of

water.
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6. Descriptions of new Species of Phytophagous Coleoptera

of the Genera Homoplioita^ Asphcera, and OedionycMs.

By Maktin Jacoby, F.E.S.

[Received May 13, 1905.]

(Plates XIY. & XV.*)

In the ' Proceedings ' for 1894 (p. 609) I have given the descrip-

tions of many species belonging to the gronp of bladder-clawed

Ilalticincp., which until then were simply Catalogue names as

published by Clark. The number of further species which I have
received since enables me to publish here a considerable addition

to my former paper ; where Clark's names have been retained foi- the

same species I have stated this, but by far- the greater portion of

my species were not known to Clark. The genera OedionycMs and
Asphcera as at present understood almost rival in species the

Galen^cid genus Diah^otica, and it is frequently very doubtful to

which of the two genera a species should be referred. Von
Harold has tried to point out the diflerences between OedionycMs,

Asjyhmra, and the allied genera (Coleopterol. Hefte, xv. p. 91), and
lays the principal stress on the more or less elongate first joint of

the posterior tarsi in Asphcera in contradistinction to the corre-

sponding very short joint in OedionycMs, which in most cases

holds good, but in many instances theie are intermediate degrees

as well as in the more or less inflated claws, so that it is uncertain

to which genus these species should be referred ; these are,

however, rather exceptional, and v. Hai'old's definition must be
accepted for want of a better one. All the species described here

aie contained in my collection.

HOMOPIICETA CLAVAREAUI, Sp. n.

Black, a, fi-ontal spot and the clypeus flavous ; thorax fulvous,

impvmctate ; elytra neai'ly impunctate, fulvous, a broad transverse

band at the base and another narrower one below the middle,

black.

Length 9 millim.

Head black, very shining, with some punctures near the eyes
the latter widely separated, with a flavous transverse spot at the
intermediate space, frontal elevations nai'row, likewise flavous as

well as the clypeus ; antennae extending beyond the middle of the
elytra, black, the first joint fulvous below, third and fourth joints

equal ; thorax twice as broad as long, the sides feebly rounded,
with narrow thickened margins, the anterior angles strongly pro-

duced and thickened, the surface fulvous, impunctate, rather
convex ; scntellum black ; elytra with narrow, reflexed mai'gins,

microscopically finely punctured, fulvous, with a rather broad
basal band occupying about one-fourth of the length of the elytra,

its posterior edge oblique, widest at the suture, another narrower

* For exiilanatioii of the Plates, see p. 460.
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band below the middle, the sutural margin at the same place and

the extreme apex likewise black, neither of the black bands extends

to the lateral margins ; under side nnd legs black ;
metatarsus

elongate, claw-joint scarcely swollen.

Hah. Prov. Huallaga, Peru.

Of this species I i-eceived two specimens from M. Olavareau, of

Brussels, In one of them the antennae ai-e shorter and the elytral

black band at the base is straighter than in the other, otherwise

there is no difference. The species is closely allied to H. holmiana

Kirsch, but in that species the elytral bands are metallic or

aeneous in colour, they extend always to the lateral margins, and

the latter as well as the epipleura? are black, not fulvous, the

posterior band also is wider than in the present insect,

HoMOPHCETA PERUViA>-A*, sp. n. (Plate XIY. fig. 2.)

Vertex of the head, antennpe, the breast and legs black ;
thorax

fulvous, impunctate; elytra metallic blue, impunctate, with a

narrow, tiunsverse, flavous band near the apex ; abdomen flavous.

Length 7 millim.

Elongate and parallel, the head with a few punctures near the

eyes, the vertex black, the intraocular space, the clypeus, and the

labrum fulvous ; antenna? very long, extending below the middle

of the elytra, black, the lower three joints more or less fulvous

below, third and following joints very neai-ly equal ; thorax twice

as broad as long, the lateral margins straight at the base, widened

towards the apex, the sides strongly thickened and deeply sxilcate,

the anterior angles greatly produced, the surface impunctate,

fulvous ; scutellum black ; elytra with a deep depression below

the base, impunctate, bright metallic green, with a narrow

yellowish-white transverse band near the apex, not quite extending

to either margin ; legs black, the base of the femora often flavous
;

the breast black ; the metatarsus elongate ; claw-joints scarcely

thickened.

Hah. Pachitea, Peru {Dr. Staudinger).

This is a handsome and typical Homo'phmta, unlike any other

species of the genus ; the characteristic fulvous spot between the

antennfe and the shape of the thorax agree entirely with its

allies. I have received several specimens from Dr. Staudinger

and Herr Bang-Haas.

Genus Asph.era.

Elytra pale coloured.

AsPHyERA UNICOLOR, Sp. n.

Subdepressed, testaceous, antennae and legs slightly darker

;

thorax shoi't, the anterior angles mucronate, anterior margin
deeply concave ; elytra minutely and closely punctured.

Length 7 millim.

Of rather flattened, scarcely postei-iorly widened shape ; tlie

* For the descriptions of two other new species of Ho mophceta, inad\erteiitly

omitted from this paper, see infra p. 591.
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head impunctate, frontal tubercles rather broad, clypeus short

and ridge-shaped ; eyes widely sejoarated, comparatively small

;

antennpe pale fulvous, the third and following joints elongate and
equal, terminal joints rather shorter ; thorax slightly narrowed
anteriorly, the sides broadly flattened, the margins scarcely

rounded, the anterior angles outwardly produced into a distinct

and rather large tooth, the siirface entirely impunctate ; elytra

with anteriorly rather broadly reflexed, lateral margins, without

basal depression, very finely and closely pvmctured ; under side

and legs rather darker than the upper surface, the metatarsus as

long as the following two joints together, claw-joint strongly

swollen.

Hah. Brazil.

Of this species, which may be known by the rather flattened

general shape, the short thorax with its broadly flattened sides,

and the entirely unicolorous upper and under sides, three specimens

are contained in my collection without special locality.

ASPHiERA FEMORATA, Sp. n.

Testaceous, the head and the breast piceous or black ; thorax

nearly white, impunctate; elytra obscure testaceous, nearly

impunctate
;

posterior femora with a large white patch

.

Length 6-7 millim.

Head with a few deep punctures near the eyes, the vertex

nearly black, the lower portion testaceous ; eyes large ; antennae

obscure fulvous or fuscous, the joints rather robust, the third

slightly shorter than the fourth ; thorax with the lateral margins
obliquely narrowed anteriorly, feebly rounded, the anterior angles

thickened and pointed but not dentiform, the anterior margin
straight at the middle, the sides gradually flattened, the disc

impunctate, yellowish-white, the sides sometimes stained with

testaceous ; scutellum piceous ; elytra with a distinct basal depres-

sion, extremely minutely punctured when seen under a strong

lens, obscure testaceous, the extreme sutural margins piceous

;

under side and the legs piceous, abdomen testaceous, the posterior

femora with a lai'ge yellowish-white oblong patch at the outer

portion, claw-joint moderately swollen.

Hah. Pichinche, Colombia.

A species not difficult to distinguish on account of the colour

of the thorax and of the posterior femora ; there are five spe-

cimens, before me, which show no variation in this respect.

ASPH^RA DISCICOLLIS, Sp. n.

Black ; thorax with broad sides, the latter testaceous, the disc

black, impunctate, anterior angles pointed ; elytra convex, widened
posteriorly, impunctate, testaceous ; breast, the legs, and the

middle of the abdomen black, sides of the latter testaceous
;

posterior femora but moderately thickened.

Length 8 millim.

Of convex, posteriorly widened shape ; the head black, im-
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punctate, frontal elevations bi-oad, feebly raised, clypeiis broad
and thick ; eyes widely separated, not very jorominent ; antennae

long and slender, black, third and following joints very elongate,

nearly equal ; thorax about twice as broad as long, the sides

widened, the lateral margins strongly rounded, the anterior angles

strongly produced and pointed, the surface impunctate, the lateral

sulci broad but shallow, testaceous, the middle of the disc black

;

scutelhim black ; elytra with strongly reflexed lateral margins,

the posterior portion convex and widened, the surface impunctate,

testaceous
;

posterior femora less thickened than usual, the

metatarsus very elongate ; claw-joint scarcely, if at all, swollen
;

prosternura very narrow.

Hah. Bogota.

This Asphctira differs in more than one respect from the other

members of the genus : the slender antennae, widened sides of the

thorax, and the but moderately thickened posterior femoi*a are not

found in any other species, to my knowledge, and agree rather

with the genus Aspicela, but the perfectly normal shape of the

mesosternum prevents the insect from being included in that

genus. I know of only a single specimen,

ASPH.^RA HILARIS, sp. n.

Entirely pale testaceous ; eyes rather large, antennae pale fulvous

or testaceous, thorax with gradually flattened sides, elytra not
perceptibly punctured, metatarsus of the posterior legs elongate,

claws swollen.

Length 7-8 millim.

Head impunctate, testaceous, shining ; the eyes projoortionately

closel}^ approached and rather large ; antennae extending to the
middle of the elytra, obscure fulvous ; thorax with feebly rounded
sides, slightly narrowed anteriorly, the anterior margin concave,

anterior angles thickened but only very slightly pi'oduced, the sides

gradually flattened, the disc imjjunctate ; elyti-a with a very shallow

depression below the base, with broadly reflexed lateral margins,
the surface entirely impunctate, shining ; under side coloured as

the upper surface, legs slightly darker; the metatarsus of the
posterior legs nearly as long as the following joints together, claw-

joints distinctly swollen.

Rab. Espirito Santo, Brazil.

An apparently rather common species of unicolorous appearance,
which may be known by the gradually flattened sides of the thorax
and the more than usually thickened claws ; the elongate meta-
tarsus shows, however, the species to belong to As2)hcera. A.2xdlida
Jac, is a much larger and broader species, with a black head.

ASPHJERA ALBIFR,0NS, Sp. n.

Testaceous, the antennas black (apical three joints sometimes
pale), the breast piceous, the head whitish-testaceous, thorax with
the anterior and posterior margins black at the middle, elytiu

finely punctured.
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Length 7 millim.

Head entirely impunctate, veiy light testaceous ; eyes well

separated, moderately large, frontal elevations narrowly transverse
;

antennpe slender, black, the apical two joints sometimes pale, the

third and fourth eqnal ; thorax with broadly rounded and flattened

sides, the sulci strongly marked, the disc impunctate, testaceous,

with the anterior and posterior margins black at the middle, the

anterior angles not mucronate but slightly produced ; scutellum

more or less fuscous ; elytra rather convex, very closely and finely

punctured ; the breast, tibia?, and tarsi moi'e or less piceous ; the

metatai'sus distinctly elongate, the claw-joint strongly swollen.

Hah. Bolivia.

This species may easily be mistaken for one of the varieties of

Oedionychis alhipennis Jac, but it is of a more convex shape, the

eyes are much more widely separated, the intermediate space is

very light- coloured and entirely impunctate, and the metatai'sus

of the posterior legs is distinctly more elongate.

ASPH^RA TARSATA, sp. n. (Plate XIV. fig. 10.)

Head, antenna?, and thorax, under side and legs black ; thorax
with broadly flattened sides, impunctate ; elytra obscure testaceous,

finely and closely punctured ; metatai-sus of the posterior legs

elongate and slender, claw-joint strongly swollen.

Length 8 millim.

Head impunctate, black, fi'ontal tubercles very strongly

developed, trigonate, carina convex ; antenna? black, the lower three

joints shining, the others pubescent, the intermediate joints

slightly widened, third and fourth joints equal ; thorax with strongly

rounded and broadly flattened sides, anterior margins blunt and
slightly produced outwards, more oi- less testaceous, the rest of the

sui'face black ; scutellum black ; elytra convex, widened towards
the middle, with broadly reflexed margins, the base without

depi'ession, closely, finely, but distinctly granulate-punctate ; under
side and legs black.

Hah. Peru.

The more than usual elongate and slender metatarsus and
the strongly swollen claw-joint and system of coloration well

distinguish this species, of Avhich I possess a single specimen.

ASPH.ERA XASALIS, Sp. n.

Black, the head and the sides of the thorax anteriorly pale

testaceous, the anterior angles mucronate ; elytra testaceous, finely

and closely punctured ; caiina of the head very broad.

Length 7| millim.

Head pale testaceous, shining, impunctate ; eyes widely separated,

frontal elevations broadly oblique, carina very broad and convex

;

antennse long and slender, black, third and fourth joints very
elongate, equal ; thorax more than twice as broad as long, the
sides broadly flattened and rounded, the anterior angles mucro-
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nate, the surface iinpuuctate, more or less black, the anterior

angles broadly testaceous ; scutellum black ; el}i;ra testaceous,

finely and closely punctured ; under side and legs black ; the meta-

tarsus as long as the following two joints together, claw-joint

strongly inflated.

Hah. Peru.

Very closely allied in coloration to A . tarsata ; but the head

pale, the antennpe slender, without widened and pubescent joints,

and the metatarsus much shorter. Of this species I possess three

specimens. The species is also closely allied to A . albifrons, but is

much larger, and the anterior angles of the thorax are mucronate,

the luider side and legs are black. From both species the broad and
blunt carina will distinguish the present one ; it is more pro-

nounced than in any other species I am acquainted with.

ASPH-EKA AMABILIS, Sp. n.

Black ; thorax short, transverse, impunctate ; elytra testaceous,

extremely finely and closely punctured, the apical margins black.

Var. Elj'tra unicolorous testaceous.

Length 5 millim.

Of posteriorly slightly widened shape ; the head black, shining,

impunctate, the vertex sometimes marked with a testaceous spot,

deeply transversely grooved between the eyes, the latter large

;

palpi testaceous ; antennte black, the third and fourth joints equal

;

thorax short and transverse, the lateral margins rounded, the sides

broadly flattened, this portion well separated from the disc, the
latter impunctate, black, shining, the anterior angles produced
outwards into a small tooth ; scutellum broad, black ; elytra sliglitly

wider at the base than the thorax, convex, gradually widened
posteriorly and without basal depression, testaceous, extremely
closely and finely punctured, the extreme apical margins black

;

under side and legs black, the metatarsus of the posterior legs as

long as the following two joints together, claw-joint rather

strongly swollen.

Hab. Peru.

The black head and thorax and the proportionately short shape
of the latter well distinguish this species, of which I possess

thi-ee specimens, two of which have the apex of the elytra black

to a small extent and the vertex marked by a small testaceous

spot ; in the other specimen the sjDot and the black apex of the
elytra are absent.

Elytra iviih onetcdlic transverse bands.

Asphji:ra carilloensis, sp. n.

Testaceous ; the head, breast, and the legs black ; antennae long,

fulvous ; thorax impunctate, anterior angles bluntly produced

;

elytra nearly white, impunctate, a transverse band at the base and
another narrower one, slightly oblique, metallic dark blue, both
bands abbreviated at the sides.
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Length 6 millim.

Head impunctate, black ; eyes distant, frontal elevations oblique,

i-athei' broad ; clypeus very narrow, strongly thickened, carina

veiy convex ; antenna? long and slender, fulvous, third and following

joints slender, equal or ^^early so ; thoi'ax about twice as broad as

long, the latei-al margins feebly rounded, the anterior angles

bluntly produced, the lateral sulci deep and broad, the surface

impunctate, pale flavous ; scutelhim triangular, black ; elytra with

naiTow but strongly reflexed lateral margins, yellowish-white,

with two transverse blue bands not extending to the lateral

margins, the first extending to about one-third of the length of

the elytra, with its posterior edge neai-ly straight, the second band
below the middle, of only half the width and of obliquely down-
ward direction ; breast and legs black, abdomen testaceous ; meta-

tarsus elongate, claw-joint very moderately swollen.

Hah. Carillo, Costa Rica.

The black head, fulvous antennae, and the shaj)e of the elytral

bands principally distinguish this Asphcera ; the elytra have the

basal portion I'ather distinctly raised, but the intrahumeral

depression is but moderately deep. I have three exactly similar

specimens before me.

From A. nigrofasciata Jac, likewise from Costa Rica, the

present species may be separated by the fulvous colour of the

antenn8e, the blue, not black, elytral bands, the much more
narrow, reflexed margins of the elytra, and the rather smaller

general size and more widened shape,

AsPH^RA ZONULATA, sp. n. (Plate XIV. fig. 7.)

Black below, antenna and legs more or less piceous, above

liavous ; thorax impunctate, the anteiioi- angles produced ; elytra

very finely punctured, with foui- metallic green transverse bands,

much widened towards the suture, which is likewise metallic

green.

Length 7 millim.

Of medially widened shape ; the head more oi- less piceous at the

vertex, the lower portion fulvous ; eyes modei'ately large, with a

few punctures near their inner margins ; clypeus in shape of a

transvei'se ridge ; antenna? nearly black, the third joint smaller

than the fourth ; thorax with strongly rounded lateral margins,

the anterior angles produced into a small tooth, the sides broadly

and deeply sulcate, the surface impunctate, flavous, obsoletely

transversely grooved near the base ; scutellum black ; elytra con-

vex, broadly margined, widest at the middle, very finely punctured

throughout, flavous, with four bi-ight green metallic bands, not

extending to the margins—of these, the one at the base is the

widest and has its posterior margin obliquely I'ounded, it extends

as far as the shoulders, the second band at the middle is connected

with the first along the suture by a rather broad stripe of green,

its ends are greatly narrowed, the third band below the middle is

of similar shape, l^ut the fourth near the apex is of a shorter and
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broader form, the suture connects all these lower bands by a

narrow metallic green stripe ; metatarsus elongate, claw-joint

strongly swollen.

Hah. Peru.

Different in the number and shape of its elytral bands from
any other species ; two exactly similar specimens are contained in

my collection.

ASPH^ERA VERNALIS, Sp. n.

Piceous, the lower part of the face and the thorax flavous, sides

of the latter broadly flattened, disc impunctate ; elytra flavous or

pale fulvous, with two transverse violaceous bands, one at the
base, the other below the middle, not extending to the sides or

apex.

Length 6-6 1 millim.

Head with a few punctures near the eyes ; the vertex nearly

black, the frontal tubercles and the clypeus flavous ; antennae

piceous or black, the lower three joints obscure fulvous ; thorax
slightly narrowed anteriorly, the sides with a rather broad flattened

margin, the anterior angles dentifonn, the disc impunctate,
yellowish-white ; scutellum black ; elyti-a impunctate, flavous, the
basal transverse blue or violaceous band nearly extending to the
middle, the lower band of equal width, not extending to the
apex, both bands are limited laterally by the broadly reflexed

lateral margins, the flavous band which separates the darker ones
at the middle is of about half the width (in a longitudinal

sense) than the blue bands ; breast and legs piceous, the base of

the femora rather lighter ; abdomen flavous ; claw-joint scarcely

thickened.

Hah. Br. Guiana.

This is another species with transverse blue bands of which so

many ai'e known, yet there is none which agrees entirely with the
present one. A. cemula Illig. is described as over 4-1- lines in length,

the thorax as having the sides obsoletely flattened, while in this

species it is very distinctly marked : the colour of the head is given
a„s testaceous and the median pale band as broad, Avhile in A . vei'nalis

this band is of only half the width of that of the dark bands
These remarks also apply to A. ornata Illig. A. curialis Erichs.

has the posterior band much narrowei- and the pale division

broader ; in A . limitata Har. the posterior blue band is still

narrower, and there are other difierences besides.

ASPH^RA SEPARATA, Sp. n.

Black ; thorax fulvous, impunctate ; elytra pale testaceous,

impunctate, a broad transverse band at the base, not extending to

the lateral margins, and another band at the apex, dark violaceous.

Length 6 millim.

Head black, shining, impunctate ; eyes large, elongate, frontal

elevations very broad but feebly raised, clypeus with an acute
central ridge ; antennte black, the third and fourth joints equal.
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intermediate joint slightly widened ; thorax with nearly straight

sides, slightly nari-owed anteriorly, anterior angles thickened and
produced into a short point, the sides flattened but gradually so,

without deep accompanying groove, the disc impunctate, fulvous

or flavous, anterior maigin i-ather deeply concave ; scutellum

black ; elytra gradually and slightly widened posteriorly, with a

short but rather deep sutural depression below the base, im-

punctate, pale testaceous, with two metallic dai^k purplish bands,

the first subquadrate at the base, nearly extending to the middle

but not to the lateral margins, its posterior edge straight, the

posterior angles rounded, the second band occupies the entire

apex and has its anterior angles rounded, these bands are separated

by the testaceous ground-colour in shape of a transverse band of

nearly similar size as the dark ones ; under side and legs black,

apex of abdomen flavous; claw-joint not strongly thickened.

Hab. Peru.

Principally distinguished by the position and shape of the

posterior band in connection with the flattened sides of the thorax.

ASPHiERA GLABRIPENNIS, Sp. n.

Obscure testaceous ; the thorax with gradually flattened sides,,

impunctate ; elytra impunctate, with a metallic blight green sub-

quadrate spot at the base and anothei' one near the apex •,.

posterior femora Avith the apex black.

Length 7-10 millim.

Of elongate and flattened shape, of a rather dirty testaceous ; the

head finely punctured at the sides as well as the space in front of

the eyes, the frontal elevations broad, clypeus rather strongly

raised; antennae long and slender, obscure testaceous, the terminal

joints very elongate ; thorax with gradually flattened sides, nar-

rowed anteriorly, the anterior margin deeply concave, the sides

nearly straight, anteiior angles in shape of a small tooth, the

sui-face impunctate; s^cutellum testaceous; elytra entirely im-

pmictate, with two brilliant metallic green bands or patches, the

first at the base, not extending to the sutui'al or lateral margin

and downwvards to about one-third the length of the el}^ra, the-

other band of more rounded shape near the apex, not extending to

either margin ; below finely pubescent ; the apex of the posterior-

femora black ; claw-joint moderately swollen.

Hah. Marcapata, Peru.

I would have referred this species to A. chapuisi Har., but the

author gives the colour as rufo-testaceous and the elytra as

finely punctured, but even with a strong lens I cannot discover

any punctuation.

ASPH/ERA FUNEREA, Sp. n.

Black ; thorax whitish or obscure testaceous, the flattened sides

well separated ; elytra very minutely punctured, coloured like

the thorax, a broad transverse band at the base and another still
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broaclei" band below the middle and interrupted at the outer

portion, obscure brownish-psneous.

Length 6-7 millim.

Head sparingly punctured at the vertex, the latter piceous or

blackish ; eyes veiy large, each as broad as the dividing space
;

antenna? long and slender, black, the lower joints sometimes
testaceous at the base, veiy elongate with the exception of the

second one ; thorax with flattened and well- separated sides, the

anterior margin but little concave, the angles produced outwards
into a truncate tooth, the surface impunctate, pale testaceous

;

scutellum broad, black ; elytra with distinct basal depression, very

finely punctured, with nari'ow reflexed lateral margins, pale

testaceous or whitish, with two broad dark brown bands with
greenish gloss, the first at the base, not extending to the lateral

margins, the other band of much longer shape, not extending to

the sides or apex of the elytra, at its outer edge it is semidivided

by a narrow stripe of the ground-colour ; under side piceous or

black ; metatarsus as long as the following two joints together,

claw-joint distinctly swollen.

Hah. Peru.

There are two specimens of this species before me, which is well

distinguished by the 23i'oduced, truncate, anterior thoracic angles

and the markings of the elytra ; the ground-colour of the latter is

in one specimen of a pinkish-white tint, in the other obscure

testaceous, the dark bands are divided at the middle by the

narrow transverse stripe of the ground-colour.

ASPPIiERA BREVICOLLIS, sp. n.

Piceous, legs black, the head and antennae fulvous ; thorax

scarcely twice as broad as long, flavous, impunctate ; elytra

impunctate, flavous, a broad transverse band at the base and
a transverse spot belov/ the middle metallic green.

Length 7 millim.

Head impu^nctate, fulvous; frontal elevations broad, divided by
a deep groove and bounded behind by a narrow, more shallow

sulcus ; clypeus strongly raised in shape of a broad triangular

ridge ; eyes widely separated ; antennas extending to the middle of

the elytra, dark fulvous, the third joint shoiter than the fourth
;

thorax scarcely twice as broad as long, the sides obliquely naiTowed
anteriorly, the lateral sulci I'ather narrow, the anterior angles

thickened and strongly produced, the surface impunctate, flavous

;

scutellum black ; elytra slightly widened towards the middle,

distinctly dej)ressed below the base, flavous, with two bright

metallic-gi'een transverse bands, the first at the base extending
downwards to about one-third the length of the elytra, the other

in shape of a large slightly oblique spot, below the middle, neither

of the bands extending to the lateral margins ; breast and abdomen
piceous, legs black ; metatarsus elongate, claw-joint but slightly

swollen.

Hah. Peru.

Proc. Zool. Soc— 1905, Yol. II. No XXVIII. 28
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The comparatively small width of the thorax and the widely

sepai'ated elytral green bands, in connection with the fulvous head

and antennae, distinguish this species, which is evidently closely

allied to A. oUecta Baly ; but the head has no punctures nor

hairs, the thorax is certainly not " more than twice as broad

as long," and the elytra are not furnished with hairs at the apical

margins.

ASPH^EA DIMIDIATICORNIS, sp. U.

Flavous, head piceous, the intermediate joints of the antennse

black ; thorax ilavous, impunctate ; elytra not perceptibly punc-

tured, pale flavous, a transverse band at the base and a broader

one below the middle metallic green ; legs fulvous.

Length 6 millim.

Head impunctate, the vertex piceous ; frontal elevations strongly

raised, pyriform ; clypeus flavous, semicircular, with an acute

central ridge ; eyes very large, the diameter of each larger than

the dividing space ; antennss long and slender, the lower and the

apical three joints fulvous, the rest black, third and fourth joints

very elongate, equal, apical joints shorter ; thorax twice as broad

as long, slightly narrowed anteriorly, the anterior angles pointed

but not produced, lateral margins evenly rounded, preceded by a

broad sulcation, the surface impunctate, flavous; scutellum fulvous;

elytra widened at the middle, yellowish-white, with two broad

transverse metallic -green bands, not extending to the lateral

margins, the first extending from the base to nearly the middle,

the second immediately below the latter and abbreviated at some
distance from the apex, both bands are of nearly subquadrate

shape ; the breast and the legs pale fulvous, abdomen flavous, the

tarsi obsciire piceous ; the metatarsus moderately elongate, claw-

joint strongly swollen.

Hah. Ecuador.

Distinguished by the colour of the head and the antennae, the

large eyes and broad elytral bands, pale legs, &c.

ASPH^RA DEJEANI, Sp. n.

Black ; thorax impunctate, testaceous, the entii'e disc black

;

elytra impunctate, testaceous, a bi'oad band at the base and
another below the middle, not extending to the lateral margins,

metallic blue ; claw-joint scarcely swollen.

Length 8 millim.

Head with some punctures near the eyes, black, frontal elevations

strongly luised, narrow and transvei^se; antennee extending beyond

the middle of the elytra, black, all the joints elongate and slender-,

the third and fourth equal ; thorax twice as broad as long, the

lateral margins scarcely rounded, the anterior angles more than

usually produced and pointed (in one specimen to a much smaller

extent), anterior margin concave, the sides broadly but not deeply

sulcate, testaceous as well as the extreme base, the rest of the

surface occupied by a transverse black band ; scutellum black

;
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elytra with the basal portion rather convex, impunctate, inetaUic

blue, the lateral mai-gins and a rather narrow transverse band at

the middle testaceous, epipleuife of the latter colour ; below and
the legs black ; metatarsus rather elongate, claAv-joint scai'cely

swollen.

Hah. Peru.

The black band of the thorax and the strongly dentate and pro-

duced anterior angles of the latter, together with the nearly simple

claw-joint, principally characterise this species.

Elytra metallic, ivlth jiavoics margins.

AsPHJERA ALBiciifCTA, sp. n. (Plate XIY. fig. 4.)

Black, thorax pale flavous, impunctate ; elytra metallic blue, the

disc foveolate and rugose, the lateral margins yellowish-white

;

abdomen flavous.

Length 9-10 millim.

Of ovately-elongate shape, rounded below the middle ; the head
black, with some few punctm-es near the eyes, longitudinally

grooved between the latter ; antenniB extending to the middle of

the elytra, black, the third, fourth, and fifth joints equal, the

following ones shorter; thorax with gradually flattened sides,

the anterior margin deeply concave, anterior angles slightly

produced into a small tooth, thickened, the disc entirely im-

punctate, pale yellowish ; scutellum black ; elytra bright metallic

blue or purplish, variolose-punctate, the interstices strongly

wrinkled or rugose, the lateral margins to the apex whitish

;

breast and legs black ; metatarsus elongate, claw-joint slightly

swollen ; abdomen flavous.

Hab. Peru.

Of the same coloration as Asjihcera (Asjncela) albomargiaata
Latr., and of nearly similar sculpturing, iDut a true Asphcera (like

the last-named species) on account of the metasternum not being-

truncate anteriorly ; in Lati'eille's insect the thorax is margined
with black and the elytral fove?e ai'e lai'ger and less numerous.

Elytra variously coloured, toith transverse ixde hands or

toith S2i0ts.

ASPH^RA BISBIPLAGIATA, sp. n.

Obscure fulvous or fuscous, the head and the antennae black
;

thorax yellowish white ; elytra impunctate, each with two white
bands, one transversely shaped at the middle, the other more
rounded near the apex.

Length 7 millim.

Head with some deep punctures near the eyes, the vertex
nearly black, the frontal elevations bounded behind by a veiy deep
transverse groove ; base of the antennas flavous, the basal two
joints piceous, the others black ; thorax with the anterior margin
straight, the sides not flattened, but the lateral margins gradually

28*
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and very strongly thickened at the anterior angles, the latter

produced but not dentiform, the surface impunctate, nearly

white ; scutellum dark brown ; elytra of the same colour or dark
fuscous, shining, impunctate, each with two white markings, the

first at the middle in shape of a transverse band not quite extend-

ing to either margin, the second of rounded shape, near the apex

;

the breast piceous ; the legs dark fulvous ; the abdomen testaceous

or flavous ; claw-joint rather strongly swollen
;
prosternum very

nai'rovv and parallel.

JIab. Colombia.

In some specimens the ground-colour of the elytra is much
paler. The absence of a thoracic flattening of the sides and
the position and colour of the elytral maikings distinguish this

species.

ASPH^RA BIPLAGIATA, Sp. n.

Black, thorax and the femora fiavous ; elytra nearly impunctate,

the lateral raargins, a large discoidal patch, and the apex flavous
;

apex of the posterior femora black.

Length 5-6 millim.

Head black, with one or two punctures near the eyes ; antennfe

black, the lower two joints flavous below, third and following-

joints nearly equal ; thorax nearly twice as broad as long, the

sides rounded anteriorly, wath a broad flattened sulcus, the anterior

angles thickened but not produced, the surface impimctate, flavous
;

scutellum black ; elytra impunctate ; under side, the apex of the

posterior femora, and the tibiee and tarsi black, rest of the femoi-a

flavous.

Hab. Brazil.

This Asjjhcera resembles almost exactly A. episcojxdis 111. in the

elytral pattern, which consists of a transverse black band at the

base and another near the apex connected by a very narrow
sutural stripe, the disc in shape of a large oval patch and the apex

as well as the lateral margins being flavous. The diflerences

which separate this species are : the entirely black head, without the

whitish fi/ontal tubercles ; the anterior angles of the thorax, wdiich

are not produced ; the position of the posterior elytral band, which

is placed much lower down than in the above-named species ; and
the colour of the legs. I have i^eceived several specimens from the

La Plata Museum without a special locality.

ASPH^RA ERICHSONI, Sp. U.

Black; thorax testaceous, the sides straight, the surface

impunctate ; elytra nearly black, the lateral margins and an
exti'emely narrow transverse straight band at the middle flavous.

Length 6 millim.

Head with a few j)nnctures above the eyes, black, the frontal

elevations very broad and flat, scai^cely raised, the base of the

antennae flavous; the antennae very long and slender, black,

the fourth joint longer than the third ; thorax only about one-
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half broader than long, slightly narrowed anteriorly, the sides

nearly straight, with an extremely narrow thickened margin, only

obsoletely flattened in front of it, the anterior angles slightly

mucronate, the surface entirely impunctate, pale flavous or

testaceous ; scutellum black ; elytra not perceptibly punctured,

black, very shining, nearly parallel, the lateral margins narrowly

and an equally narrow transverse band at the middle, flavous;

under side and legs black ; the metatarsus elongate, the claAv-joint

but slightly SAvoUen.

Hah. Peru.

The comparatively long thorax, the nearly straight and 1mt

slightly flattened sides, in connection Avith the very narroAv and

straight elytral pale band at the middle, AA-ell distinguish this

species from others similarly marked.

AsPHiERA MACULICOLLIS, Sp. n.

Black, the antenna? obscure fuh-ous ; thorax pale testaceous

Avith a transverse jDiceous band, the sides straight ; elytra entii-ely

impunctate, metallic green, the lateral margins and a transverse

narroAv band at the middle flaA^^ous ; claw-joint distinctly SAvollen.

Length 5 millim.

Smaller than the preceding species; the elytra more Avidened at

the middle, with a broader lateral reflexed margin ; the head Avith

a single puncture close to the eyes, black at the vei'tex, the lower

portion stained Avith flavous, the frontal eleA'ations broad, tri-

gonate, divided by a deep narroAv groove ; clypeus strongly

raised ; antenna? dark fulvous, the third and fourth joints very

elongate, the folloAAdng joints shortei- ; thorax AA'ith nearly straight

lateral margins, the sides flattened, the anterior angles mucronate;

the disc impunctate, AAdiitish, with a narroAv transA^erse piceous

band ; scutellum black ; elytra with broad flattened lateral

mai'gins, impunctate, metallic green, the flattened sides and a

transA'erse narroAV band at the middle pale yellowish ; beloAV

and the legs black; metatarsus elongate; claAV-joint distinctly

thickened.

Hob. Peru, Marcapata.
Separated by the sculpture aiid colouring of the head and that

of the antennae, the thoracic transverse band, and colour of the

elytra. The general size is smaller than that of the allied species,

A. nohilitata Fab. is of difl:erent coloration, although the elytral

pattern is similar and the claAv-joint is scarcely swollen. A. clisco-

fasciata Baly is another closely allied species, but has differently

coloured antennte, rounded sides of the thorax, finely punctured
elytra, and their transA^erse band broad, not narrow.

ASPH^RA APICALIS, Sp. n.

Black or piceous, the basal joints of the antennee and the

clypeus flaA^ous ; thorax impunctate, fuh^ous or flavous ; elytra

greenish-peneous or purplish, impunctate, the lateral margins,

a transverse band at the middle, a spot near the scutellum,
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another one below the middle, and a short oblique stripe near the

apex flavous.

Yar. a. The elytral transverse band and the spots absent.

Var. 6. Elytra as in the type, but the spots absent.

Yar, c. Tlie transverse band indicated by a sutural and lateral

spot ; the other spots wanting.
Yar. d. Like var. c, but the apical stripe as well as tlie spots

wanting.

Length 7 millim.

Head entirely impunctate, with the exception of one or two
punctures near the eyes, the f'l-ontal elevations broadly ti'ansverse

;

clypeus flavous, with an acutely raised central ridge ; antennae

dark fulvous, extending slightly below the middle of the elytra,

the third and foui-th joints equal ; thorax strongly transverse, the

lateralmargins rounded, the anterior angles thickened but not
dentiform, the sides with a longitudinal groove, flattened, the
surface imjDunctate, fulvous or flavous, posterioi- margin nearly

straight ; scutellum black ; elytra impunctate, but the paler

markings with minute fuscous spots, the ground-colour metallic

greenish cupreous, the lateral margins, elytral epipleurfe, a narrow
transverse band at the middle, a small spot near the scutellum,

another below the middle near the suture, and a short oblique

streak near the apex at the sides flavous ; under side piceous ; the
anterior legs more or less pale, the metatarsus of the posterior

legs as long as the following two joints ; claws luther strongly

swollen.

Hah. Peru, Prov. Huallaga ; also Bolivia.

The type of this species, from which I have draAvn the above
description, is not difficult to distinguish from others, on account
of the elytral markings, and is principally separated by the sub-

apical short flavous streak which is connected with the similarly

coloured lateral stripe. Some of the varieties, however, are

without this mark, and consequently resemble several other
similarly coloured species ; there is, liowever, nearly always the
indication of the transverse band in shape of a small flavous

suttii-al spot at the middle and a corresponding one opposite at

the mai-gins ; the thorax has the sides well defined by a deep
longitudinal g]:'oove, and the claw-joint is more strongly swollen
than in many other species of the genus.

Of var. d two specimens are before me. In these the elytral

spots and band are absent, but, as usual, the sutural remnant of

the band is present, and instead of the subapical short streak

there is a widening of the flavous lateral margin at the coi--

responding place, thus indicating the typical mark. Oedionychis
dijnis 111. is of exactly similar coloration, but is a true Oediooiychis

with a short posterior metatarsus.

AsPHiERA ELEGANTULA, Sp. U. (Plate XIY. fig. 6.)

Black ; clypeus and the thorax flavous, the latter impunctate
;

elytra bright metallic blue, impunctate ; a narrow transverse band
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at the middle and another near the apex, as well as the lateral

margins, fiavous.

Length 8-9 millim.

Head black, shining, with a few deep pnnctures near the eyes
;

the latter large, widely separated ; clj^Deus acutely triangularly

raised, flavous ; lahrum black, with a row of punctures ; antennae

long and slender, black ; thoiux short and strongly transverse, the

sides feebly rounded anteriorly, straight at the base, the anterior

angles thickened and j^roduced, the sides broadly flattened, with a

thickened margin, the flat portion well defined from the convex
surface, the latter impunctate, obsoletely transversely depressed or

grooved near the base ; scutellum broad, black ; elytra with a

distinct depression below the base, not perceptibly piinctured,

bright metallic blue ; the lateral margins, the epipleurse, and two
naiTOw transverse bands flavous—of these the first is placed at the

middle and extends quite to the suture, the second one is situated

very near the apex, not quite extending to the suture and
of slightly upwai'd direction ; metatarsus elongate, claw-joint

moderately thickened ; the anterior femora more or less stained

Avith flavous at the extreme base.

Hah. Peru, Prov. Huallaga {G. A. Baer).

Of this handsome species I have received several specimens from
M. Clavareau, of Brussels. I know no other species with similar

shaped and same number of bands.

Elytra blue.

ASPH^RA TIBIALIS, Sp. n.

Pale flavous, the head, antennte, tibise, and tarsi black ; thorax

impunctate ; elj'tra metallic blue, impunctate.

Length 7 millim.

Head entirely impunctate, black; clypeus acutely raised, tri-

angular, slightly stained with flavous, palpi robust ; antennse

extending below the middle of the elytra, black, third joint

slightly shoi-ter than the fourth ; thorax with the sides gradually

flattened, with narrow thickened mai-gins, the anterior angles

thickened but not dentiform and scarcely produced, the disc

impunctate, flavous ; scutellum black ; elytra with a shallow trans-

verse depression below the base, entirely impunctate, dark metallic

blue, below flavous ; the tibiae and tarsi black, extreme base of the

posterior tibife flavous; claw-joint moderately thickened.

Hah. Amazons,
Of this species, distinguished by its system of colora,tion, five

specimens ax-e contained in my collection.

Elytra with longitudinal fulvoi(,s hands.

ASPHiERA FERRUGINEO-VITTATA, Sp. n.

Elongate, subparall el, testaceous; thorax with strongly rounded
and broadly flattened sides, impunctate ; elytra with a narrow
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sutural and an equally narrow discoiclal longitudinal band,
feiTugineous.

Length 6 niillim.

Head impunctate or with a few fine punctures ; eyes large, the

diameter of each as wide as the intermediate space, frontal

elevations subquadrate, carina short and blunt ; antennae scai'cely

extending to the middle of the elytia, pale fulvous, basal joint

robust and elongate, third joint slightly shorter than fourth,

terminal joints shorter than the intermediate ones ; thorax short,

the sides broadly sulcate, anterior angles with a short tooth, the

disc impunctate, with an obsolete transverse sulcus near the base
;

elytra nearly parallel, somewhat flattened, finely and closely

punctured, testaceous, the suture very nari'owly ferrugineous

;

a similar, slightly and inwardly curved band extends from the

shoulders to near the apex ; metatarsus as long as the following

two joints together, claw-joint strongly swollen
;
prosternum

linear.

Hah. Bolivia.

The elytral dark bands are very narrow and of equal v/idth

and the discoidal one is of slightly curved shape. The species, on
account of the distinctly elongate metatarsus of the posterior

legs, cannot be mistaken for a similarly coloured species of

Oedionychis.

Elytra otherivise marked.

AsPHiERA LACERATA, sp. n.

Elongate and parallel, black ; thorax dark fulvous, impunctate,

the anterior angles produced and blunt ; elytiu finely rugose
anteriorly, impunctate, black, a round patch at the base, a small

one at the shoulders, a transverse subdivided patch at the middle,

and another at the apex, testaceous.

Length 9 millim.

Head black, impunctate, the frontal elevations broad and flat

;

clypeus in shape of a strongly raised triangular ridge ; eyes Avidely

separated ; antennae black, long, the third and following joints

equal ; thorax transversely subquadrate, convex, of equal width,

the lateral margins nearly straight, accompanied by veiy deep and
narrow sulci, the anterior angles blunt and produced forwards,

the disc impuncate, dark fvilvous ; scutellum black ; elytra with
narrow but deeply reflexed lateral margins, furnished with fine

rugosities anteriorly but without punctuation, each elytron with
four testaceous or pale flavous patches, which are separated by
narrow transverse black bands before and below the middle, at

the latter place the band sends off a spur towards the suture,

thereby subdividing the preceding flavous portion ; all the mai'gins

of the elytra as well as a humeral stripe and the epipleur?e are

likewise black ; of the same colour are the under side and the legs.

Hah. Peru.

I have only a single specimen of this somewhat peculiar species

liefore me ; whether the fine elytral rugosities to be seen at the
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anterior portion of the elytra are normal or accidental, I am
unable to say. The design of the elytra resembles that of Homo-
phceta ^-guttata Fab., but in that insect the vertex of the head has

the characteristic white or iiavous patch and the clypeus is of

similar coloration ; the elytra are smooth, and the intermediate

flavous patch is never subdivided ; in the Peru species the meta-

tarsus is moderately elongate and the claw-joint rather strongly

swollen.

AsPHiERA xiTiDissiMA, S|). n. (Plate XIV. fig. 5.)

Broadly ovate, black ; clypeus fulvous ; thorax strongly trans-

verse, fulvous, anterior angles toothed ; elytra strongly convex,

minutely punctured, bright metallic gi'een, the lateral and apical

margins and a narrow transverse band at the middle flavous or

fulvous.

Length 10 millim.

Head impunctate, blackish ; frontal elevations ti-ansverse,

bounded by a deep groove behind ; clypeus fulvous, acutely cari-

nate at the middle ; diameter of each eye of less width than the

dividing space ; antennae long and slender, extending below the

middle of the elytra, black, the third joint shorter than the fourth;

thorax more than twice as broad as long, the lateral margins
strongly rounded, deeply and broadly sulcate, the anterior angles

strongly produced into a blunt tooth, the disc impunctate, fulvous,

sometimes marked with two small fulvoxis spots ; scutellum black
;

elytra broad, convex and widened posteriorly, deeply sulcate

within the shoulders and \\T.tli another shallow depression below
the base, very minutely punctured, very bright metallic green, this

colour divided at the middle by a narrow transverse fulvous band
which joins the similarly coloured lateral margins ; under side and
legs black ; the metatarsus of the posterior legs as long as the

follov/ing two joints together ; claw-joint strongly swollen.

Hah. Pachitea, Peru.

Larger and more broadly ovate than the other similarly coloured

species of the genus ; the antennfe slender and proportionately

long ; the thorax strongly toothed ; the metatarsus somewhat
intei-mediate between that of OedionycMs and the present genus
as a rule, but as long as the following two joints together.

ASPH^RA VIRIDICOLLIS, Sp, n.

Black ; thorax bright green, impunctate, the sides gradually

flattened ; elytra black or jeneous, deeply foveolate, the lateral

and apical margins green.

Length 7 millim.

Of medially slightly widened shape ; the head black, impunctate,

frontal elevations broad and convex ; clypeus tiiangularly widened,
not ridge-shaped ; antennse black, the third and fourth joints

ec[ual ; thorax not more than twice as broad as long, rather

widened at the sides, the lateral margins feebly rounded, anterior

margin concave, its angles moderately produced, not toothed, the
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disc impunctate, gradually flattened at the sides, bright green,

shining; scntelluni black, trigonate ; elytra broadly margined,
with elongate deep fovese, placed in about six longitudinal rows,

the interstices strongly reticulate and confluent, the lateral

margins rather broadly green, furnished with single hairs near
the a,pex, rest of the surface shining black or bronze ; under side

and legs black ; metatarsus elongate ; claw-joint but slightly

swollen.

Hah. Ecuador.

At once distinguished from A. incequcdis Erichs. by the green
thorax and sides of the elytra and by the entirely black breast and
abdomen. I know of no similarly coloured species.

ASPH.ERA TESSELLATA, sp. n. (Plate XIY. fig. 8.)

Black, head spotted with flavous ; thorax impunctate, flavous,

with a transverse black band ; elytra extremely minutely punc-
tured, flavous, two elongate spots at the base, a narrow transverse

band below the middle, and a sj)ot near the apex black.

Length 8 millim.

Head impunctate, black, the eyes surrounded by a flavous

band, frontal elevations narrow, strongly raised, lower portion of

face pale fulvous, labrum piceous ; antenna? black, rather short,

the basal joint fulvous below, third and fourth joints equal

;

thorax twice as broad as long, slightly arched, the sides flattened,

with a narrow thickened margin which gradually widens an-
teriorlj^, the angles strongly thickened and produced, the disc

impunctate, flavous, with a transverse black band, the anterior

edge of which is concave and iri-egular in outline ; scutellum
black ; elytra extremely minutely and closely punctured, flavous,

the base with two elongate black spots, a short transvei'se black

band placed much below the middle and another triangular spot

near the apex complete the design of each elytron ; under side

and legs black ; metatarsus of the posterior legs as long as the
following two joints together, claw-joint strongly swollen.

Hah. Brazil.

I know only a single specimen of this well-marked and distinct

species, without precise locality.

ASPH^RA VARIEGATA, Sp. n.

Black ; the clypeus, thorax, and abdomen flavous ; elytra

metallic green or obscure purplish, imjDunctate ; a round spot
near the scutellum, a transverse band near the apex, and the
lateral margins flavous.

Var. a. Elytra with a narrow transverse band at the middle
and another one near the apex, as well as the lateral margins,
flavous, the basal spot absent.

Yar. h. Elytra with a single band near the apex and the
margins flavous.

Length 7-7| millim.

Head impunctate, the vertex black, the clypeus flavous, frontal
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elevations rather broad and flat, transverse ; clypeiis in shape of

an acutely raised tiiangular ridge ; antennae I'ather long and
slender, black, the third and foui-th joints equal ; thorax about

twice and a half broader than long, flavous, the lateral margins

straight at the base, feebly rounded anteriorly, narrowly thickened,

the anterior angles produced forwards and strongly thickened,

the sides deeply sulcate, the disc inipunctate, obsoletely trans-

versely sulcate near the base ; scutellum black ; elytra with the

basal portion rather strongly raised, impunctate, flavous, marked
with bands of metallic green or purjDlish in various ways ; the

breast and legs black, the base of the femora more or less and
the a,bdomen flavous.

Hah. Peru.

This is evidently a most variable species as regards coloration,

but I have little doubt that all the forms represent but one

species, as not the slightest structural difi'erence seems to be

present. In one form the elytra (if the testaceous colour is taken

for that of the ground, which is justified by the similarly coloured

epipleurfe) have the anterior two-thirds occupied by a metallic

band, including a flavous spot near the scutellum and anothei'

narrow transverse band near the apex extending upwards along

the suture, the lateral and apical margins remaining flavous ; in

var. a the metallic colour is interi'upted by a nairow transverse

band at the middle and another below the latter near the apex

;

in var. h there is only a single rather broad band near the apex

and connected with the flavous lateral margins ; the abdomen in

all these forms remains flavous ; the metatarsus of the posterior

legs is as long as the following two joints together, and the

claw-joint is strongly swollen.

A. variegata resembles a great deal A. (qncalis, but is always

larger, and the apical elyti.'al flavous band is not placed so near

the apex as in the last-named species, and the antennse are black

and the abdomen flavous.

AsPHiERA BASIMACULATA, Sp. n.

Oblong, nearly parallel, testaceous, the intermediate joints of

the antennfe piceous ; eyes rather closely approached ; sides of

thorax nearly straight, impunctate; elytra imjounctate, each with
two elongate short stripes at the base and a small spot (sometimes

absent) near the apex.

Length 4 millim.

Head impunctate, frontal elevations subquadrate, eyes large

and rather closely a|)proached ; antennse slender, extending to

the middle of the elytra, the lower four and the apical three

joints testaceous, the others black or piceous, basal joint thickened

and elongate, thii-d and fourth equal, terminal joints shortei-

;

thorax scarcely twice as broad as long, gradually narrowed
anteriorly, the latei-al margins straight, anterior angles j^ointed

in shape of a small tooth, the sides sti-ongly flattened, the disc

impunctate, basal margin somewhat thickened and accompanied
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by a more or less distinct sulcus ; scutellum broad, testaceous

;

elytra nearly parallel, minutely punctured, testaceous, each elytron

with two short black stiipes, one placed on the shoulders, the

other near the scutellum, occupying about a fifth of the length of

the elytra, near the apex at the sides is another smeJl piceous or

black spot which is sometimes obsolete or wanting ; metatarsus

of the postei'ior legs rather elongate.

Ilab. Peru : Prov. Huallaga, Rio Mixiollo (Baer).

AsPHiERA DivisA, sp. n. (Plate XIY. fig. 9.)

Fulvous, the antenna?, the breast, and the abdomen black ; head,

thorax, and elytra impunctate, the last fulvous, their apical half

metallic purplish-violaceous.

Length 8 millim.

Head wdth a single deep puncture and a few finer punctures
near the ej^es, fulvous ; frontal elevations very broad and wide

;

clypeus acutely raised ; labrum black ; elytra long and slender,

black, the basal joint fulvous ; thorax narrowed anteriorly, the
sides gradually flattened, the anterior angles produced into a short

tooth, the disc entirely impunctate, fulvous ; elytra widened
towards the middle, with broad reflexed margins, the anterior

half fulvous, the other portion metallic violaceous or purplish, the
anterior edge of this colour rounded at the sides, also extending to

the epipleurje ; breast, abdomen, the anterior and intermediate

tibiee and tarsi and the posterior legs black, the femora of the
anterior and intermediate legs fulvous ; claw-joint but slightly

swollen.

Hah. Marcapata, Peru.

The purplish colour of the posterior portion of the elytra some-
times extends rather higher upwards than the middle ; I know of

no other similarly marked species of Asphcera.

ASPH^RA FUSCOFASCIATA, Sp. n.

Head, the antennae, the underside, and legs obscure piceous

;

thorax yellowish wdiite, with five obsolete fuscous spots ; elytra im-
punctate, pale yellowish, with four transverse fuscous bands, the
first divided into two spots.

Length 8-9 millim.

Head impunctate, piceous, the clypeus flavous ; antennfe with
the lower seven joints piceous or dark fulvous (the others wanting),

the thii-d joint slightly shorter than the fourth ; thorax without a
distinct flattening of the sides, but with the lateral margins
thickened as well as the anterior angles which are produced
forward, the surface impunctate, nearly white, the disc with five

obsolete, more or less confluent fuscous spots, of wdiich the three
at the middle are better defined and placed triangularly ; scutellum
fuscous ; elytra entirely impunctate, of yellowish-white ground-
colour, with four transverse fuscous bands, one at the base and
separated into two spots, the second near the middle, the third

below the latter, and the fourth at the apex, all these bands are
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surrounded and separated by very naii'ow spaces or bands of the
ground-colour ; under side and legs pale j^iceous ; claw-joint

moderately swollen.

Hah. Bolivia ; also Brazil,

Of this species I have seen a great many specimens of most
variable coloration, some of which have the elytral bands veiy
dark in regard to the basal and subapical ones, and the inter-

mediate baiids pale or absent altogether and entire or divided into

two spots as described here. It is possible that the species is

identical with A . alhida Schauf

.

Genus Oedionychis.

Elytra entirely pale-coloured or nearly so.

Oediokychis rotundicollis, sp. n.

Broadly ovate, subdepressed, pale testaceous ; antennae and the

postei'ior femora obscure piceous ; sides of thorax strongly rounded

,

broadly flattened, impunctate ; elytra extremely minutely
punctured.

Length 8 millim.

Head impunctate, frontal elevations transverse ; antenna? pale

piceous, the third joint slightly shorter than the fourth and
following joints ; thorax about twice and a half broader than
long, the sides strongly rounded and broadly flattened, the

anterior angles strongly pointed but scarcely dentiform, the

surface impunctate ; elytra broadly ovate, the margins narrowly
reflexed, the base with a very shallow depression, the surface

scarcely perceptibly ptuictured
;
posterior femora pale piceous.

Hah. Espirito fSanto, Brazil.

The sides of the thorax in this species are more rounded than

in any of the unicolorous members of the genus with which I am
acquainted ; the elytra are likewise of more bi-oadly rounded shape

than usual.

Oedionychis PAEAGUAVEiSiSis, sp. n.

Short and convex, testaceous ; apical joints of the antennae

black ; thorax densely and strongly punctured, the sides not
deeply flattened ; elytra punctured like the thorax.

Length 7 millim.

Head somewhat closely punctured, frontal elevations oblique,

carina short and broad ; antennae scarcely extending to the middle

of the elytra, the lower three joints testaceous, the others black,

third and following joints nearly equal, rather elongate ; thorax

twice as broad as long, the lateral margins feebly but evenly

rounded, the anterior angles produced outwards into a small

tooth, the surface rugosely and rather strongly punctured, the

sides gradually and rathei' shallowly flattened ; scutellum black

;

elytra rather strongly convex below the middle, sculptured like

the thorax ; legs short and robust.
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Hah. Paraguay.

Of this species, very well distinguished by the almost rugose

entire upper surface, I know of only a single specimen.

Oedionychis nigrosuturalis, sp. n.

Black ; thorax finely and sparingly })unctured, testaceous

;

elj^tra strongly convex, closely and strongly punctured, testaceous,

the extreme sutural margins black ; abdomen fulvous.

Length 9 millim.

Head entirely black, with a few punctures near the eyes

;

clypeus strongly convex between the antennae, the latter short,

not extending to the middle of the elytra, black, the lower two
joints obscurely stained with piceous, third joint distinctly shorter

than the fourth ; thorax leather more than twice as broad as long,

the lateral margins strongly I'ounded, anterior angles not produced
but thickened, sides deeply but narrowly sulcate, the disc very

sparingly and finely punctured, testaceous ; scutellum black

;

elytra rather strongly convex below the middle (when viewed

sideways), with very narrow, thickened, reflexed margins, very

closely and comparatively strongly punctured, the sutui'e very
narrowly black ; breast and legs black ; abdomen fulvous.

Hah. Brazil.

I know of only a single, apparently female specimen of this

species, which is distinguished by the strongly punctured, convex
elytra and black suture, as well as by the colour of the head and
under side.

Oedionychis picifrons, sp. n. (Clark Oatal.).

Testaceous, the ^/ertex of the head and the antenuje pale

piceous ; thorax impunctate ; elytra very finely and closely

punctured
;
posterior femora pale fulvous.

Length G^- millim.

Of somewhat flattened, oblong shape, the head impunctate, the

vertex very pale piceous, frontal elevations strongly raised,

trigonate ; clypeus triangularly carinate ; eyes large, widely

separated ; antennae extending to the middle of the elytra, pale

piceous, third and fourth joints equal ; thorax with the sides

rather strongly rounded and broadly flattened, the anterior

angles thickened but only slightly produced, the sui^face im-

pvinctate ; scutellum pale piceous ; elytra slightly widened
towards the middle, narrowly margined, extremely finely and
rather closely punctured, the shoulders very prominent and deeply

longitudinally sulcate Avithin, the depressions more strongly

punctured
,
pale testaceous ; under side and legs coloured like the

uppei' surface, the posterior femora pale fulvous or piceous.

Hah. Brazil.

Of more oblong shape, less broadly rounded than most of the

unicolorous species, very pale testaceous, with the exception of the

head, antennae, and the posteiior femoi'a ; the sides of the thorax
leather strongly rounded, the shoulders very prominent.
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OeDIOIS^YCHIS MILLEPORA, Sp. 11.

Under side and legs dark brown ; the head black at the vertex,

testaceous loAver down ; antennae (the basal joints excepted) black
;

thorax testaceous, impunctate ; scutelluni black ; elytra testaceous,

closely and finely punctured.

Length 4-4| millini.

Head rather strongly punctui'ed at the sides of the vei-tex, the
latter bluish-black ; clypeus testaceous, strongly carinate at the
middle, the anterior portion forming a transverse ridge ; antennae

black, the lower three joints more or less stained with flavous,

third and fourth joints equal, terminal joints rather short and
stout ; thorax short and transverse, nearly similar to that of

. 0. ohscuripennis Jac, with a narrow transverse sulcus each side

of the basal margin, the disc impunctate ; scutellum black ; elytra

of the same shape and punctuation as in 0. ohscuripennis
;
pro-

sternum very narrow and elongate, also carinate, fulvous ; under
side and legs piceous.

Hah. Colombia ; also Mexico.
The testaceous colour of the anterior portion of the head, the

distinctly punctured vertex, and the colour of the antennee and
under side separate this species from the preceding one, and the

partly testaceous head from 0. obscurij^nnis.

Oedionychis distixcta, sp. n.

Convex, widened posteriorly, testaceous ; terminal joints of

antennge black ; thorax with strongly rounded and deeply sulcate

sides, impunctate ; elytra deeply, closely and strongly punctured,

more finely and closely so towards the apex.

Length 8 millim.

Head with a few deep punctures at the vertex, deeply and
broadly sulcate between the eyes, the latter widely separated,

frontal tubercles rather obsolete ; carina broad anteriorly ; clypeus

pei-pendicularly deflexed, bounded by an acute ridge above
;

antennae robust, black, the lower four joints testaceous, third

joint shorter than the fourth, the following joints also less

elongate than the fourth one ; thorax not more than twice as

V>road as long, rather wider at the sides (longitudinally), the latter

strongly rounded, with broadly flattened sulci, the anterior angles

slightly mucronate, the anterior margin deeply concave at the

middle, the disc impunctate ; elytra strongly widened at the

middle and convex, the reflexed margins not very broad, the

surface deeply and closely punctured anteriorly, intermixed with
some smaller punctures, the posterior poi'tion extremely closely

and more finely punctured ; metatarsus of hind legs very short

;

claw -joint very strongly inflated.

Hab. Colombia.

More strongly punctu.red and convex than most of the allied

species, the thorax of characteristic shape, and the antennae with
pale basal joints.
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OeBIONYCHIS APICICORNIS, Sp. 11.

Elongate, nearly parallel, testaceous ; antennse black, the biisal

joint testaceous, the apical one fulvous ; thorax impunctate, the

sides rounded, the anterior angles scarcely mucronate ; elytra

extremely minutely punctured.

Length 5 millim.

Head impunctate, the eyes very large, frontal elevations broad,

not strongly raised ; clypeiis deeply defiexed, not prominent

;

antennae not quite extending to the middle of the elyti'a, black,

the basal joint testaceous, the last one fulvous, third joint shorter

than the fourth ; thorax twice as broad as long, of even width,

the lateral margins moderately strongly rounded, the anterior

angles scarcely produced or mucronate, the sides deeply sulcate,

the surface impunctate ; scutellum testaceous ; elytra slightly

widened towards the middle, narrowly margined, extremely

minutely and closely punctured ; metatarsus short ; claw-joint

strongly swollen.

Hah. Bolivia.

Closely allied to 0. jxiUescens but larger and the antennte and

legs of difierent coloration. 0. paupera Illig. is described as

being only 3 millim. in length and with an elongate first joint of

the posterior tarsi, which show that the species is an Asphcera.

Oedionychis sordida, sp. n.

Black, the head strongly punctured ; thorax fla.vous, with

rounded sides and mucronate anterior angles, impunctate ; elytra

finely punctured, flavous, the basal portion obscure fulvous

;

scutellum black.

Length 7| millim.

Broadly elongate, nearly parallel ; the head bluish black, strongly

and closely punctured, deeply transversely depressed between the

eyes, the latter widely separated ; antennse rather short, bla,ck,

the lower three joints shining, the rest pubescent, basal joint short

and thick, third and fourth joints subequal, the last of wider

shape, the following joints rather robust, cylindrical, slightly

shorter ; thorax twice as broad as long, of equal width, the sides

deeply sulcate, the lateral margins rounded, the anterior margin

produced outwards in shape of a small tooth, the surface flavous,

impunctate ; scutellum black ; elytra slightly wider at the base

than the thorax, with narrow reflexed margins, nearly parallel,

finely but distinctly and very closely punctured ; under side and
legs black

;
prosternuin longitudinally carinate.

Hah. Santa Catharina-, Bi-azil.

There are two specimens of this insect before me, which,

although they show some differences, I must refer to the same
species. In one the head has only a few punctures and the

extreme basal margin of the elytra is stained with black, the

colour of the elytra is also entirely pale fulvous ; but in structure

the tAvo specimens agree entirely. The species is closely allied to
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0. navicularis, but is of more elongate and less convex sliape and
is much larger ; the thorax is longer and less transverse,

Oedionychis bcuadoriensis, sp. n.

Broadly ovate, the head, antennte, and the under side black
;

thorax flavous, impunctate ; eljdsra obscure j>ale fulvous with
slight purplish shade, extremely finely punctui'ed.

Length 8 millim.

Head with a few fine punctures near the eyes, finely granulate,

black, the frontal elevations pyriform, divided by a deep groove

;

clypeus flavous ; eyes very large, but not closely approached

;

antennae black, the basal three joints more or less testaceous

above, third joint slightly shorter than the foin'th ; thorax with

strongly rounded and broadly flattened sides, the anterior angles

acute but scarcely produced, the disc rather convex, flavous,

impunctate ; scutellum triangular, fulvous ; elytra widened
towards the middle, with broadly reflexed margins, the latter

pale ; the disc obscure fulvous with a slight purplish tint, very

finely and closely punctured ; under side and legs black or

piceous ; metatarsus very short, claw-joint strongly swollen,

JIab. Ecuador.

This is a species of peculiai'ly dull appearance, unless this is

caused by discoloration. The two specimens before me are, how-
ever, entirely similar in this respect, the shape is rather broadly

ovate, and the elytral margins are proportionately broad,

Oedionychis rhodina, sp. n.

Oblong, nearly parallel, black ; thoi'ax rather short, testaceous,

impunctate, the sides gradually flattened ; elytra without promi-

nent shoulders, testaceous, impunctate.

Length 7-7 g millim.

Head impiinctate, black ; frontal tubercles broad, ill-defined
;

eyes widely sepai-ated, with a few punctures placed between them

;

clypeus very short, strongly deflexed ; antennae not extending to

the middle of the elytra, black, the third and following joints

equal, terminal joints elongate ;
thorax rather short, the sides

rounded anteriorly, the anterior margin concave, anterior angles

produced into a short, blunt tooth, the disc impunctate, shining,

testaceous, the sides flattened, but this portion limited within by
a shallow sulcus only; scutellum more or less piceous at the base;

elytra slightly wider at the base than the thorax, rather elongate,

feebly widened only towards the middle, the shoulders but slightly

prominent and bounded within by a shallow depression only, the

surface nearly impunctate ; below and the legs black,

Uab. Espirito Santo, Brazil.

A rather larger species, and principally differing in the less

strongly flattened sides of the thorax, the oblong shape of the

elytra and their less prominent shoulders and almost impunctate

surface.

Paoc. ZooL. Soc—1905, Yol. II. No, XXIX. 29
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OeDIONYCHIS PALLESCENS, Sp. 11.

Pale flavous, the antennae (the basal joints excepted), the knees,

and the anterior and intermediate tibiae and tarsi black ; thorax

impnnctate ; elytra exceedingly minutely punctured.

Length 4-4^ millim.

Head impunctate, deeply grooved between the eyes, the latter

very large but well separated, frontal elevations transverse,

strongly raised, carina linear, palpi flavous ; antennpe extending

to the middle of the elytra, black, the lower three joints flavous,

third joint very slightly shorter than the fourth ; thorax one half

broader than long, slightly narrowed anteriorly, the sides narrowly

flattened, the lateral margins rounded, anterior angles produced

into a small tooth, the disc impunctate ; elytra slightly widened

towards the middle, narrowly margined, the base not depressed,

the surface very minutely and closely punctured ; the knees, the

anterior and intermediate tibite. and tarsi black (but not always)
;

the rest of the legs and the under side flavous, the posterior femora

sometimes Avitli a piceous spot near the apex.

Hah. Peru.

Principally distinguished by the colour of the legs and its

small size.

Obdionychis inconspicua, sp. n.

Testaceous, the intermediate joints of the antennse black ; eyes

closely approached ; thorax impunctate ; elytra finely and closely

punctured.

Length 5 millim.

Head impunctate, deeply grooved between the eyes, the latter

very large, each broader than the space dividing them ; clypeus

short and thick ; antennfe not extending to the middle of the

elytra, black, the lower three and the apical two joints testaceous,

third and fourth joints equal ; thoiax twice as broad as long, the

sides rounded, broadly flattened, the anterior angles slightly

produced but blunt, the surface impunctate ; elytra rather convex,

nearly parallel, extremely minutely punctured ; below and the

legs testaceous, the breast more or less pale piceous ; first joint of

the posterior tarsi as long as the following two joints together,

claws strongly swollen.

Hab. Amazons.
Larger than 0. 2)cdlesce7is ; the antennas of dififerent colour, the

eyes larger and more closely approached, the metatarsus of the

posterior legs rather longer than usual, but not so pronounced as

in Asphcmra, and the thorax typical of the genus. There are four

specimens before me.

OeDIONYCHIS HERBACEA, sp. 11.

Black, head finely punctured ; thorax testaceous, the sides

strongly rounded, finely wrinkled ; elytra convex, testaceous,

strongly and closely punctured, the extreme basal and sutural

margins black ; abdomen testaceous.
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Length 8 millim.

Of strongly convex, posteriorly widened shape, the head dis-

tinctly punctured at the vertex and near the eyes, black, the
middle of the base with a short longitudinal groove, frontal

tubercles narrow and transverse : antennae black, not extending
to the middle of the elytra, the lower three joints testaceous

below, short, the third joint slightly shorter than the fourth

;

thorax strongly transverse, the lateral margins strongly rounded,
the anterior angles thickened but not dentiform, the sides rather

broadly flattened, the disc minutely aciculate and extremely finely

punctured ; scutellum black ; elytra sti'ongly convex, rather

suddenly deflexed below the middle, closely, evenly and strongly

punctured, the sides below the shoulders somewhat flattened, the

margins only slightly thickened, not reflexed, the extreme basal

and sutural margins black ; abdomen obscure testaceous ; rest of

the under surface and the legs black.

Hah. Sao Paulo, Brazil.

Amongst the nearly unicolorous species the present one is well

distinguished by the shape and sculpture of the thorax and
elytra and by the coloration. 0. halyi CI. has a differently

shaped thorax and finely wrinkled elytra.

Oedionychis nigeotibtalis, sp. n.

Head pale fulvous, the antennae, the anterior and intermediate

tibiae, and the tarsi black ; thoi"ax flavous ; elytra fulvous, nearly

impunctate ; under side and legs testaceous.

Length 6 millim.

Oblong-ovate ; the head pale fulvous, with a few pu.nctures near
the eyes ; labrum piceous ; antennae black, the third and fourth

joints equal, terminal joints shorter and thicker ; thorax rather

strongly convex, the sides rounded and broadly flattened, the

anterior angles thickened, slightly truncate, not produced, the

surface very shining, impunctate, flavous ; scutellum black ; elytra

dark fulvous, impunctate, with the exception of a short double
row of punctures below the shoulders ; below pale fulvous, the

anterior and intermediate tibiae and all the tarsi black, posterior

tibiae fulvous.

Hah. St. Catharina, Brazil,

Of rather convex and oval shape, and distinguished by the
flavous thorax and the colour of the legs,

Oedionychis consimilis, sp. n, (Clark Catal.).

Black, the clypeus testaceous ; thorax with broadly flattened

sides, impunctate, testaceous ; scutellum black ; elytra very finely,

partly obsoletely punctured, testaceous.

Length 8 millim.

Of posteriorly sKghtly widened shape ; the head black, with a
few punctures placed in a row in front of the eyes ; clypeus tes-

taceous, the carina very prominent ; antennae black, the lower two
29*
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joints more or less flavous below, the third joint distinctly shorter

than the fourth; thorax with the sides broadly flattened, the

anterior angles pointed but not produced, the disc impunctate,

testaceous, the lateral margins feebly rounded anterioi'ly ; scu-

tellum black ; elytra convex, without basal depressions, with
narrow reflexed margins, closely and very finely punctured, tes-

taceous; under side and legs black, the abdomen more or less

flavous at each side.

Hah. Peru.

Very closely allied to 0. pleheja Klug, but in that species the
head is punctured at the vertex and the eyes are margined with
testaceous, the elytra are more strongly punctured, and the
" habitat " of the species is Brazil. I have preserved Clark's

catalogue name for the present species, of which specimens are

also contained in the British Museum. 0. obscuripennis Ja,c., also

from Peru, is likewise veiy closely allied, but is a smaller insect,

of different shape, with the anterior angles of the thorax mucro-
nate and a much more flattened cai-ina of the clypeus.

Oebionychis nigrimana, sp. n.

Black ; thorax short and strongly transverse, impunctate

;

elyti'a finely punctured, pale greyish-testaceous.

Length 5 millim.

Of medially gradually widened shape, moderately convex ; the
head entirely impunctate, black, the frontal elevations transverse,

contiguous, carina acute, convex ; antennfe black, the third and
fourth joints equal (the rest wanting) ; thorax short, of equal
width, more than twice as broad as long, the lateral margins
rounded, the sides broadly flattened, the anterior angles neither

thickened nor produced, the surface impunctate, black, very
shining ; scutellum black ; elytra gradually widened towards the
middle, finely and closely punctured, pale greyish-testaceous,

below and the legs black; metatarsus moderately short, claw- joint

very strongly inflated
;
prosternum proportionately broad.

Hab. Peru.

Of similar coloration to 0. tvrpis Jac, but much smaller, the
head and thorax entirely black and the elytra without apical

black spot,

Oedionychis albipennis Jac,

Since this species was described (P. Z. S. 1894, p. 609) I have
received a good many more specimens from the Amazon regions,

which prove that the insect is extremely variable in regard to size

as well as to coloration. The type was described from nearly

unicolorous specimens ; those now before me show the following

elytral markings :—

a. Two spots at the basal margin ; a longitudinal streak near
the side, very broad at its commencement, strongly pointed

at the apex.
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b. The basal spots absent ; each elytron with a narrow, oblique

band from the middle of the base to the lateral margin
below the middle.

c. The extreme basal margin, connected with a narrow sub-

lateral longitudinal stripe, black.

d. El}'tra with two basal small spots and another at the middle.

In all these forms the antei-ior and posterior margins of the

thorax are more or less black, and frequently this colour occupies

the entire middle of the disc, leaving only the sides testaceous
;

the eyes are closely approached, and the head at the vertex is

generally finely punctured and wrinkled, but sometimes im-
punctate ; the metatarsus of the hind legs is scarcely typical of

OedionyGhis, being rather more elongate, but not to such an extent

as to include the species in Asphoera. The form with three black

spots can scarcely be distinguished from 0. humeixdis Fab., but in

that species all the specimens I have seen have a unicolorous

testaceous thorax, without any markings, and no black basal

elytral margin. All the specimens before me (16) come from the
Amazon regions.

Elytra pale, loith spots and hands combined.

Oedionychis parallina, sp. n.

Head and breast black ; tliorax testaceous, impunctate ; elytra

extremely minutely punctured, flavous, two spots at the base, two
others below the middle, and a transverse band at the latter place

black ; legs testaceous, apex of the posterior femora black.

Length 6-7 millim.

Of posteriorly slightly widened shape, rather flattened ; the head
black, the vertex minutely granulate and punctured, frontal

elevations very broad, trigonate, eyes extremely large, carina

acute
;
palpi flavous ; antennae rather I'obust, the basal four and the

apical three joints flavous, the rest black, third and foilowing-

joints neai-ly equal ; thorax more than twice as broad as long, the
sides gradually but broadly flattened, the posterior margin straight,

the anterior angles not produced, the disc impunctate, testaceous
;

scutellum black ; elytra extremely minutely and closely, almost
confluently punctured, testaceous, the shoulders with an elongate

black spot, another round spot near the scutellum ; a transverse

narrow band at the middle and two spots near the apex, placed

transversely, likewise black; breast black; abdomen and legs

testaceous, the posterior femora black at the apex.

Hah. Brazil.

Easily known by the pattern of the elytra and system of

coloration. The male insect is of considerably smaller size and
much narrower.

Oedionychis colombiana, sp. n.

Piceous, above testaceous, the apical joints of the antennae and
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the bi'east piceous ; thorax impunctate ; elytra subdepressed,

extremely closely and finely punctured, the basal margin, a narrow
transverse band below the middle, and two spots near the scutellum

dark brown.
Length 7 millim.

Head impunctate, testaceous, the frontal elevations rather

feeble ; eyes large, the intermediate space not wider than the width
of each eye ; antennge with the basal three or four joints and the

apical one testaceous, the rest blackish ; thorax short and trans-

verse, the sides broadly flattened, the anterior angles dentiform

;

the disc impunctate, testaceous, feebly transversely sulcate near

the base ; scutellum testaceous ; elytra widened towards the apex,

rather flat, extremely finely and closely punctured, testaceous, the

extreme basal margin, a small spot near the scutellum, and a

narrow transverse, slightly convex band, immediately below the

middle, piceous or dark fulvous ; legs testaceous ; breast and
abdomen piceous.

Hah. Pichinche, Colombia (Bosenberg).

Of this species I have five exactly similar specimens before me.

The design of the elytra difiers from that of any other species

I am acquainted with except 0. tenuicincta Jac, which is a dif-

ferently shaped insect, with a difierent thorax, very nai'row elytra!

bands, and of black colour. This species is also known from Mexico.

Oedionychis diversa, sp. n.

Testaceous, the apical joints of the antennae (except the last)

and the breast black ; thorax impunctate ; elytra elongate, finely

punctured, each with two spots at the base, one at the middle, and
a transverse band near the apex, black.

Var. The apical band divided into two spots.

Length 5 millim.

Head impunctate, deeply foveolate between the eyes, the latter

very large ; antennae with the lower five and the apical joint testa-

ceous, the others black, third and fourth joints equal, elongate,

the terminal joints rather shorter ; thorax about twice and a half

broader than long, the sides broadly flattened, the lateral margins
strongly rounded anteriorly, the anterior angles thickened but

not produced, the surface impunctate, rather convex ; scutellum

black ; elyti'a elongate, nearly parallel, very minutely punctuied,

testaceous, a small spot on the shoulders, another near the scutellum,

a third at the middle, and a transverse band near the apex, not

quite extending to either margin, black ; legs and abdomen testa-

ceous, breast black.

Ilab. St. Catharina, Rio Janeiro, Brazil.

A somewhat elongate species, principally distinguished from
those with similar elytral spots by the additional black subapical

band and the black breast, colour of the antennae, &c.

Oedionychis bisbinotata, sp. n. (Plate XV. fig. 8.)

Flavous, the apical joints of the antennae black ; thorax im-
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punctate, with two small black spots ; elytra minutely punctured
at the base only, a spot on the shoulders, another near the
scutellum, and the posterior half black.

Var. The thoracic and elytral spots absent.

Length 6 millim.

Head impu.nctate, flavovis ; eyes large, each as broad as the
intermediate space, frontal elevations transvei'se ; antennas with
the lower joints flavous, the terminal ones more or less black

;

thorax twice as broad as long, the sides rounded, nari'owed in

front and broadly flattened, anterior angles pointed, slightly pro-

duced, the surface impunctate, flavous, with two small back spots

near the base ; elytia nearly impunctate, except near the base,

where there are a few minute punctures, flavous" a spot near the

scutellum and one on the shoulders, as well as almost the whole
posterior portion, black, but this colour not quite extending to the

apex"; under side and legs flavous
;
prosternum convex between

the cox?e ; metatarsus very short, claAv-joint strongly swollen.

Hab. Peru.

Of this species I possess two specimens, in one of which some
obsolete additional thoracic spots are present and the elytral ones

absent, the shape of the posterior black portion is regular ; in the

other the anterior edge is deeply sinuate, but other differences I

cannot find.

Oedionychis variata, sp. n.

Obscure piceous below, above testaceous ; thorax impunctate :

elytra subdepressed, extremely minutely punctured, the basal

margin, a spot on the shoulders, another oblique spot near the
scutellum, a transverse narrow band at the middle, and another
spot near the apex, black.

Length 7 millim.

Head impunctate, the frontal elevations feebly raised, carina

short and convex ; antennas fulvous, the third joint shorter than
the fourth ( $ ) or equal {d )', thorax with broadly flattened sides,

the lateral margins nearly straight, obliquely nairowed anteriorly,

the disc rather flat, impunctate, testaceous, the anterior angles

in shape of a small tooth ; elytra evenly rounded and widened
at the middle, broadly margined, scarcely perceptibly punc-
tured, testaceous, the extreme basal mai-gin, connected with
an elongate spot which covers the shoulders, an oblique comma-
like spot near the scutellum, a narrow transverse bancl (somewhat
angulate near the lateral margin) at the middle, and another
transverse spot near the apex, black ; below and the legs testaceous.

Rab. Bolivia.

Well distinguished by the shape and the position of the elytral

spots.

Oedionychis ingrata, sp. n.

Testaceous, the apical joints of the antennas piceous ; thorax
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impunctate, the anterior angles not produced ; elytra finely

punctured anteriorly, a sutural peai'-shaped spot below the

scutellum and a transverse band below the middle bluish-black
;

breast black.

Length 5 millim.

Head impunctate, deeply foveolate between the eyes, the latter

rather closely approached ; antennte with the lower four joints

fulvous, the rest piceous, the joints comparatively shoi't ; thorax

about twice as broad as long, the sides feebly rounded and
narrowed anteiiorly, the anterior angles thickened and not pro-

duced, the sides broadly flattened, the disc impunctate ; scutellum

black ; elytra very finely punctured, except near the base and
within the humeVal depression, where the punctuation is stronger,

the ground-colour testaceous, a sutural spot below the scutellum

and an irregular narrow transverse band below the middle bluish-

black, sometimes piceous ; the breast black, the abdomen and legs

testaceous.

Hah. Espirito Santo, Brazil.

Two exactly similarly coloured specimens of this species are

before me ; the design of the elytra difters from that of any other

Oedionychis, and the general size of the insect is comparatively

small.

OeDIONYCHIS VENEZUELEl^SIS, Sp. 11.

Flavous, the apical joints of the antennae jDiceous ; head with
two black bands ; thorax fulvous, impunctate ; elytra extremely
minutely punctured, with a spot at the shoulders, another near
the scutellum, a transverse band before and another below the

middle, black.

Length 6 millim.

Of somewdiat flattened, posteriorly slightly widened shape ; the

head with a few punctures near the eyes, the latter very large, the

diameter of each distinctly wider than the intermediate space

;

the vertex flavous, with a black stripe at each side, the space

between the antennae strongly convex in shape of a ridge, black

;

the palpi flavous ; antennae slender, the low"er three joints flavous,

the others blackish, third joint slightly shorter than the fourth
;

thorax not more than twice as broad as long, the sides nearly

sti'aight and slightly narrowed anteriorly, broadly flattened, the
antei-ior angles thickened but scarcely produced, the disc impunc-
tate, fulvous, the flattened portion flavous, the base with an
obsolete transverse sulcus ; scutellum flavous ; elytra scarcely per-

ceptibly punctured, flavous, the shoulders with a short, thick

black spot, another one of more elongate shape is placed near the

scutellum, a transverse, medially constricted black band is situated

before and a second one below the middle ; the under side and
legs are flavous ; metatarsus and claw-joint typical.

Hah. Venezuela.

Diflfers in the coloration of the head and the })Osition of the
elytral mai-l^ings fi'om any other species.
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Oediokychis centromaculata, sp. n. (Plate XV. fig. 2.)

Testaceous or fulvous ; anteunte (the apical joints excepted)

black ; thorax impunctate ; elytra minutely punctured, a trans-

verse band at the base, another below the middle, obscure fulvous,

the intermediate space with four small black spots.

Length '6-7 millim.

Head impunctate, with a deep fovea between the eyes, the

latter large, closely approached ; antennse black, the lower three

or four and the apical two joints fulvous, third and fourth joints

equal, the following joints rather shorter ; thorax with rather

strongly rounded sides, the latter broadly flattened, anterior angles

mucronate, the disc impunctate, obscure fulvous ; elytra widened
at the middle, distinctly margined, extremely finely punctured at

the base, fulvous, this colour divided at the middle by a narrow
testaceous transverse band in which four black spots are placed

transversely ; under side and legs testaceous
;
prosternum in the

male sti'ongiy convex anteriorly.

Hah. St. Catharina, Brazil.

Quite distinct in its system of colorationfromany other species.

Two specimens are before me.

Oediois^ychis arcuatofasciata, sp. n. (Plate XY. fig. 7.)

Ovate, subdepressed, greenish testaceous ; thoi-ax impunctate,

with rounded sides ; elytra scarcely perceptibly punctured, the

basal margin, a narrow semicircular band at the base, a spot at

the lateral and another near the sutural margins below the middle,

black.

Length 5 millim.

Head impunctate, eyes large, frontal tubercles subquadrate,

short, carina acute ; antennfe extending to the middle of the
elytra, testaceous, the third and fourth joints equal, terminal joint

rather more robust ; thoi-ax quite twice as broad as long, of equal

width, the sides moderately rounded, the lateral sulci deep, rather

narrow, the base with another obsolete transverse groove, the

surface impunctate ; scutellum black ; elytra widened towards the
middle, rather flattened, pale greenish testaceous, with a few
minute punctures (only visible under a strong lens), the extreme
basal margin as far as the shoulders and a transverse semicircular

narrow band below the base black ; this band extends upwards
along the suture to the scutellum, it is suddenly constricted at its

middle and does not extend to the lateral margins, near the latter

is another black spot, below the middle and a little lower a second
one is placed near the suture ; under side and legs testaceous.

Hab. Chilpancingo, Mexico.

I fonnerly looked upon this species as a variety of 0. 13-macu-
lata Jac, but a further careful examination has convinced me that

it really represents another form, as the colour of the antenna?,

shape and number of the elytral spots are different and exactly
similar in tlie two specimens before me; this species is also of a
less rounded and smaller shape.
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Elytra blue or black, ivithout inarkinys,

Oedionychis subcostata, sp. n.

Metallic blue, the head and thorax reddish-fulvous, the latter

finely punctate ; elytra dark blue, rather opaque, closely and
strongly rugose-punctate, with a single, very obsolete costa near
the sides.

Length 7 millim.

Head impunctate, reddish-fulvous ; frontal elevations strongly

raised, transverse, carina linear, very convex ; antennae with the

lower two joints fulvous, the following four black, the rest Avanting,

third joint shorter than the foui'th ; thorax transversely convex,

about twice as broad as long, the sides broadly flattened, rounded
in front, the anterior angles produced outwards into a small

tooth, the disc with a rather distinct transverse groove near the

base, minutely punctured when seen under a strong lens ; scutel-

lum black ; elytra dark blue, rugosely punctured throughout, a

slightly raised narrow line extends from within the shoulders to

below the middle ; under side and legs dark metallic blue, smooth
and shining.

Hab. Brazil.

Oedionychis motschulskyi, sp. n.

Head at the vertex, the antennae (the apical joints excepted),

the under side, and the tibiae and tarsi black ; thorax and femoi-a

flavous ; elytra metallic violaceous, finely and closely punctured.
Length 5 millim.

Head e tirely impunctate, black, shining ; the eyes widely
separated ; frontal elevations transverse, very strongly raised

;

clypeus triangular, flavous as well as the labi'um ; antennae slender,

extending to the middle of the elytra, black, the apical three joints

fulvous, third and fourth joints equal ; thorax nearly three times

broader than long, flavous, the sides rounded, deeply sulcate, the

anterior angles very slightly produced ou.twards into a blunt tooth,

the surface entirely impunctate, obsoletely transversely sulcate

near the base ; scutellum black ; elytra with a feeble impression

below the base, convex, nearly parallel, veiy narrowly margined,
finely and very closely punctured, metallic violaceous blue ; legs

flavous, the breast, abdomen, the apex of the posterior femora, and
the tibiae and tarsi black.

Hab. Peru.

The colour of the head, antennse, and legs, and the rather narrow
parallel shape of this species sepai'ate it from those of neai-ly

similar coloration.

Oedionychis indigosoma, sp. n.

Head and thorax fulvous, nearly impunctate ; elytra dai-k blue,

closely and strongly semirugose punctate ; below and the legs

bluish black.

Lenfith 7 millim.
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Head fulvous, impunctate, eyes widely separated ; antennaa

black, the basal two joints obscure fulvous, terminal joints

shortened, third and fourth equal ; thorax twice as broad as long,

the sides rounded anteriorly, the middle of the disc rather convex,

the anterior angles produced outwards into a small tooth, the sides

broadly flattened and subrugose, the surface impunctate, obsoletely

transversely sulcate near the base ; scutellum black ; elytra not

perceptibly depressed below the base, dark blue, not very shining,

closely and distinctly rugose punctate throughout ; below and the

legs bluish black
;
presternum comparatively broad, flavous.

Hob. Petropolis, Brazil.

A well-distinguished species on account of the colour and
sculpture of the elytra.

Elytra dark, xoiihflavous spots, patches, or hands.

Oediontchis intersignata, sp. n. (Clark Catal.).

Black, thorax flavous; elytra closely and strongly punctured,

violaceous or blue, a transverse band or broad patch at the middle,

the apex and the lateral margins (partly) flavous.

Length 7 millim.

Head piceous or black, impunctate, eyes very large, as wide as

the intraocular space, frontal elevations strongly raised, pyriform,

carina acute ; antennas black, the lower three joints fulvous below,

third and fourth joints equal ; thorax quite twice as broad as long,

the sides rounded, broadly flattened within, the anterior angles in

shape of a very small tooth, the surface impunctate, flavous

;

scutellum black ; elytra strongly and closely punctured, blue,

violaceous or purplish, with a transverse flavous patch at the

middle and a smaller one at the apex, the lateral margins
anteriorly and posteriorly likewise flavous as well as the elytral

epipleuree ; underside and legs black.

Hah. Espirito Santo, Brazil.

A rather variable species as regards the flavous markings of

the elytra, but distinguished by the comparatively strong j)unc-

tuation ; the central flavons band scarcely extends to the suture,

nor does the apical one, but both unite with the flavous lateral

margins.

Oedionychis rustica, sp. n.

Testaceous, the intermediate joints of the antennae black; thorax
impunctate ; elytra extremely closely and finely punctured, a
transverse band at the base, another of oblique shape near the

apex, and the intermediate portion of the suture fulvous, more or

less edged with piceous.

Length 5 millim.

Head impunctate, eyes very large and rather closely approached

;

frontal elevations broad, subquadrate, divided by a narrow groove

;

antennas extending beyond the middle of the elytra, the five lower
and the terminal two joints fulvous, the others blackish ; thorax
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short and transverse, the sides rounded and broadly flattened, the

anterior angles acute but not dentiform, the surface entirely

impunctate, testaceous ; scutellum piceous ; elytra with broadly

flattened mai-gins, slightly widened at the middle, finely and closely

punctured, testaceous, with two broad fulvous transverse bands

—

one at the base, deeply concave at its lower margin and connected

by a sutural stripe with the second band near the ajoex of obliquely

subquadrate shape, both bands ai-e interrupted at some distance

from the lateral margins and are more or less distinctly edged
with piceous, the basal margin especially so ; under side and legs

testaceous.

Hah. Argentine R. and Brazil.

Not unlike 0. pustulata Jac. in coloration, but the antennae

differently coloured, the thorax without a fulvous spot, and the

elytral bands of different shape.

OeDIONYCHIS CATHARINE, sp. n.

Dark fulvous below, antennae black ; thorax flavous, impu.nctate
;

head and scutellum dark fulvous; elytra rather strongly and
closely punctured, dark fulvous, a large discoidal ovate patch on
each, flavous.

Length 6 millim.

Of rather elongate and parallel shape ; the head impunctate,
fulvous, deeply grooved between the eyes, the latter large, frontal

elevations broad, transverse ; carina blunt and thick ; antennae

robust, black, third joint distinctly shorter than the foiu^th ; thorax
strongly transverse, the lateral margins distinctly rounded, the

anterior angles but slightly j^roduced outwards, scarcely toothed,

lateral sulci broad and deep, the surface impunctate, flavous

;

elytra with narrow reflexed margins, fulvous, distinctly punctured,
the disc occupied by a large flavous ovate patch, with its nar-

rowest portion near the suture ; under side and legs dark fulvous,

the tibiae and tarsi blackish ; metatarsus very short, claw- joint

strongly inflated.

Hah. St. Catharina, Brazil.

Of somewhat similar coloration to 0. A-pustulata Jac. from the

same locality, but the thorax without fulvous spot, the antennae

entirely black, with more elongate joints, and the whole apex of

the elytra fulvous ; the thoracic sulci in the present species also

are wider and deeper.

OeDIONYCHIS ocellata, sp. u. (Plate XY. fig. 10.)

Black, thorax testaceous, with three black spots ; elytra closely

and strongly punctured, each elytron with six small flavous

spots (1.2.2.1).

Lengi3h 5 millim.

Head not perceptibly punctured, the middle black, the sides and
the antei'ior poi'tion testaceous, frontal tubercles shoit and broad,

strongly raised, carina broad ;
antennae rather short and robust,

black, the lower iliree joints moi-e or less flavous; third joint more
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slender and slightly longer than the fourth, the following joints

thickened ; thorax strongly transverse, the sides rounded, broadly

flattened, anterior angles mucronate. the sm-face with a few minute

punctures, testaceous, with three small black spots placed trans-

versely ; scutellum black ; elytra with strongly but narrowly

reflexed margins, rather strongly and very closely punctured, with

a very feeble depression below the base, black, each elytron with

six round flavous spots—of these, one is placed at the middle, just

below the basal margin, two at the middle, placed transversely,

two immediately below, and one at the apex ; under side and legs

black.

Hah. Paraguay.

A rather small and well-marked species, of which I possess a

single specimen only.

Elytra with elongate spots or longiiudmal black or

flavous hands.

Oedionychis humboldti, sp. n.

Testaceous, the head and the breast black, sides of the thorax

straight, the latter impunctate ; elytra closely and finely punctured,

two elongate spots at the base and two below the middle of each

elytron black.

Length 6 millim.

Head black or nearly so, impunctate, the frontal elevations

broad, trigonate, clypeus perpendicularly deflexed ; antennae

robust, fulvous, the third joint smaller than the fourth ; thorax

narrowed in front, one-half broader than long, the sides straight,

broadly flattened, the anterior angles produced into a small tooth,

the surface impunctate, testaceous ; scutellum testaceous ; elytra

nearly parallel, closely and distinctly, although finely punctured,

testaceous, each elytron with two more or less elongate black spots

at the base and two others below the middle—of the basal spots,

one is placed on the shoulders and extends nearly down to the
middle, the other shorter one is placed near the suture ; the
posterior spots are almost joined, the outer one being of more
elongate shape than the inner ; under side and legs testaceous,

breast black.

Hah. Bolivia.

This Oedionychis is well distinguished by the straight lateral

margins of the thorax, which are obliquely narrowed anteriorly,

and by the four elytral spots. In one specimen the latter are

represented by short and narrow stripes.

Oedionychis waterhousei (MS. Clark), sp. n.

Black, the clypeus flavous ; head strongly punctured ; thorax
flavous, impunctate ; elytra finely and closely punctured, bluish

black, the lateral margins narrowly and a broad discoidal band,
joined at the apex to the margin, flavous.

Length 6 millim.
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Head piceous or black, tlie vertex coarsely punctured, the

clypeus flavous ; antennte black, the third and fourth joints very

nearly equal ; thorax strongly transvei'se, the sides strongly but

not broadly flattened, the lateral margins rounded in front,

anterior angles dentiform, the suiface impunctate, flavous, with a

very obsolete transverse sulcus near the base ; scutellum black
;

elytra finely and closely punctured, bluish black, the discoid al

flavous stripe of double the width of the similarly coloured

lateral margins and connected with the latter at the a,pex ; under
side and legs black ; elytral epipleurse with a very narrow inner

dai'k margin.

Hah. Brazil.

This banded species is more nearly allied to 0. figtirata Chev.

than to any other, and may be known by the dark head, antenna^,

and legs, the broad diseoidal elytral flavous stripe, which has

somewhat irregular outlines, and by the inner dark margin of the

elytral epipleuras. The species, if these details be kept in view,

cannot be mistaken for any of those of which v. Harold has given

an analytical table (Berlin, ent. Zeitschr. 1881).

Oedionychis exclamationis, sp. n. (Plate XV. fig. 3.)

Testaceous, the intermediate joints of the antennae black

;

thorax impunctate ; elytra minutely punctured, two elongate

spots at the base and a longitudinal stripe at the sides, strongly

thickened at the upper end, black.

Length 7 millim.

Head impunctate ; the eyes large, each as wide as the inter-

vening space ; carina short and convex, narrow ; antennae tes-

taceous, the sixth to the ninth joints blackish, third smaller than

the fourth joint ; thorax more than twice as broad as long, the

sides strongly rounded and broadly flattened, the anterior angles

produced into a small tooth, the surface impunctate ; elytra not

wider at the base than the thoi-ax, with narrow reflexed lateral

margins, extremely finely and closely punctured, testaceous, the

base with two black longitudinal short stripes, the sides near the

margins with another longer narrow black stripe, which ends

anteriorly rather abruptly in a club or knob directed towards

the suture ; under side and legs testaceous.

Hob, Brazil.

I know of only a single specimen of this ra,ther peculiarly

marked species, the exact locality of which is unknown to me.

Oedionychis interrupto-vittata, sp. n. (Plate XY. fig. 6.)

Testaceous, the head and the intermediate joints of the antennae

black ; thorax impunctate, the anterior angles mucronate ; elytra

finely punctured, testaceous, each elytron with two more or less

intei-rupted longitudinal black stripes ; the breast black.

Length 6 millim.

Of flattened shape; the head impunctate, black, deeply foveolate

between the eyes, the latter large, their diameter as wide as the
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dividing space ; labrum fulvous ; antennas vv^ith the lower four and
the apical three joints fulvous, the others black, third and follow-

ing joints nearly equal, elongate ; thorax with strongly rounded
and flattened sides, the anterior angles mucronate and produced
forward, the disc impunctate, testaceous, obsoletely transversely

grooved near the base ; elytra finely and closely punctured, rather

flattened, narrowly marginate, each elytron with two narrow
longitudinal stripes—one near the suture, the other near the
lateral margins, below the middle both, or one, of the stripes are

interrupted, so that only one or two elongate spots remain near
the apex ; under side and legs testaceous, the breast black.

Hah, St. Oatharina, Brazil.

In one of the specimens the inner black elytral stripe only is

interrupted ; in the other this is the case with both stripes, there

is also an indication of another stripe in shape of a minute spot

between the others, placed at the middle. Amongst the species

with elytral longitudinal bands the present one is well distin-

guished by the colour of the head, antennae, and the shape of the
elytral stripes, which resemble signs of exclamation.

Elytra pale, ivith transverse black or blue bands or s2)ots.

Oedionychis bistripasciata, sp. n.

Black or piceous, antennae dark fulvous, clypeus ilavous ; thorax

impunctate, flavous ; elytra finely and closely punctured, flavous,

each with three transverse dark blue bands, the first subquadrate

and emarginate or subdivided at the base.

Length 5^ millim.

Of rather elongate shape ; the head bluish black, with some
strong punctures near the eyes ; clypeus and labrum flavous, the

eyes likewise margined more or less with the same colour
;
antennee

extending to nearly the middle of the elytra, dark fulvous, the

basal two joints more or less stained with black a^bove, third and
fourth joints equal, terminal joints slightly thickened ; thorax

rather more than twice as broad as long, the sides strongly but

not very broadly flattened, the lateral margins rounded anteriorly,

anterior angles produced into a short blunt tooth, the surface

impunctate or with a few very minute punctures, obsoletely

transversely grooved near the base, flavous ; scutellum black
;

elytra finely and closely but distinctly punctured, with three

transverse blue or purplish bands—the first at the base the largest,

of subquadrate shape, its basal margin with a narrow incision,

the second band immediately below the middle, half the width of

the first band, the third near the apex, short and of subquadrate

shape, none of these bands extends to either margin ; below and
the legs black or piceous.

JIab. Peru.

In one of the specimens before me the basal band is also rather

deeply emarginate near the suture at the sides as well as at the

base.
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Oedionychis informis (MS. Clark), sp. n.

Testaceous, the head, breast, and abdomen (partly) black

;

thorax impunctate, scutellum black ; elytra minutely punctured
each with three transverse black bands ; legs testaceous, the apex
of the posterior femora and the base of the tibise black.

Length 6 millim.

Head narrow, dark piceous, impunctate, eyes large ; two basal

joints of the antennfe testaceous, the others wanting ; thorax with
the lateral margins strongly rounded, the sides veiy broadly

flattened, anterior angles not produced into a tooth, the disc im-
punctate, testaceous ; scutellum black ; elyti'a with rather broadly

reflexed lateral margins, extremely finely and closely punctured,

testaceous, with three transverse black short bands abbreviated

at each end, the basal one in shape of a large subquadrate patch

placed on the shoulders, the second one, the narrowest, placed at

the middle, and the third near the apex ; under side black, the

last three abdominal segments and the legs testaceous, the extreme
apex of the posterior femora and the base of their tibiae black.

Hah. Rio de Janeiro.

OSDIONYCHIS GRAYI, Sp. n.

Dark fulvous below ; clypeus and thorax flavous, base of the

head black, anterior angles of thorax mucronate, the latter im-

punctate ; elytra very finely and closely punctured, flavous, a

broad transverse band at the base and another below the middle,

not extending to the margins, dark violaceous, posterior edge of

the second band rounded.

Length Gg millim.

Head impunctate, the vei'tex black, frontal tubercles narrowly
transverse, flavous, as well as the clypeus, labrum, and the palpi

;

antennae short, not extending to the middle of the elytra, dark
fulvous, the basal joint thick, subcylindrical, widened at the apex,

the third joint twice as long as the second but shorter than the

foui'th joint, the following joints about as long as the third
;

thorax narrowed anteriorly, about twice and a half broader than
long, the sides nearly straight, the lateral sulci not deeply

separated from the disc, anterior angles muci'onate, the surface

convex, impunctate, flavous ; scutellum blackish ; elytra rounded
and widened towards the middle, naiTOwly margined, the shoulders

with a short, moderately deep impression within, the suiface finely

but distinctly and very closely punctured, the dark bands very
wide, the dividing spaces narrow, the lateral margins likewise

narrowly flavous, the posterior band rounded at its apical

margin, leaving the suture for a little way upwards and the apex
of the elytra somewhat more broadly flavous ; under side and
legs fulvous.

Hah. Amazons {Bates).

The single specimen contained in my collection was obtained by
Bates, but bears ng special localit}^. The species differs fi'om



1905.] OF PHYTOPHAGOUS COLEOPTERA. 439

0. cardinalts in the coloration of the head and the antennje, in

the scarcely rounded sides of the thorax, and in the shape of the

posterior elytral band. The same differences separate the species

fi'om others nearly similarly marked.

This is one of the most difficult sections of the genus, as the

amount of variation in regard to the elytral bands, their shape

and size, can only be ascertained where sufficient material is at

hand ; neither coloration nor sculpture can always be relied upon

in these insects,

Oedionyohis arcuata, sp. n.

Black, the head bhiish ; clypeus fiavous ; thorax impunctate,

fiavous ; elytra closely and distinctly punctured, fiavous, a broad

transvei'se band at the base, a transverse large spot below the

middle, and the apex metallic blue.

Length 6 millim.

Head bluish black, strongly punctured at the sides above the

eyes, frontal elevations broadly transverse ; clypeus flavous

;

antennfe black, third joint scarcely shorter than the fourth,

terminal joints rather robust and short ; thorax more than twice

as broad as long, the sides with a deep but not very broad sulcus,

anterior angles strongly thickened but scarcely produced, the

lateral margins rounded anteriorly, straight at the base, the disc

very finely punctured when seen under a strong lens, fiavous, the

base with a very obsolete transverse sulcus ; scutellum black

;

elytra with very nari'ow reflexed lateral margins, not depressed

below the base, very closely and more or less strongly punctvired,

the anteiior half of their length occupied by a transverse blue

band not extending to the lateral margins, its postei-ior edge

concave, immediately below the middle is another large transverse

band which has its anterior margin convex and the posterior one

rounded, the extreme apex of each elytron is likewise metallic

blue ; under side and legs black.

Hab. Colombia.

Evidently closely allied to 0. lahiata Schauf., but the fourth

joint of the antennae in that species is described as the longest

;

the elytra are described as nearly smooth, and the first transverse

Imnd as being interrupted at the suture ; the same is the case

with the second band, which is said to be composed of two spots.

Oedionyohis bipartita, sp. n.

Broadly ovate, convex, black, the clypeus and the thorax

fulvous, the latter very minutely punctured, the angles mucro
nate ; elytra extremely closely and finely punctured, fiavous, a

transverse band at the base, another one at the middle, and a

third near the apex, bright metallic green.

Length 7-8 millim.

Head black, impunctate, diameter of each eye about as wide as

the dividing space, clypeus fulvous, frontal elevations narrowly

Proc. Zool. Soc—1905, Yol. II. No. XXX. 30
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transverse ; antennae long and slender, black, the lower tliree

joints more or less piceous below, third joint shorter than the

fourth, intermediate joints slightly widened ; thorax more than

twice as broad as long, the sides strongly rounded and deeply

sulcate, anterior angles distinctly produced into a tooth, the disc

fulvous, minutely punctured when seen under a very strong lens
;

scutellum black, broad ; elytra widened towards the middle, tes-

taceous, with three metallic green transverse bands which do not

extend to the lateral margins ; of these bands, which are all con-

nected with each other at the suture, the first is of somewhat
irregular shape and does not extend to a third of the length of

the elytra, its posterior edge is irregularly serrate, the second

band at the middle is broader (in a longitudinal sense) and of

more regular shape, the third band is again narrow and more or

less curved and does not extend to the apex, which remains of the

ground-colour ; below and the legs black, metatarsus of the pos-

terior legs shorter than the following two joints together, claw-

joint strongly swollen.

Rab. Pachitea, Peru.

A handsome species, distinguished by the three bright metallic

green elytral bands.

Oedionychis illustris, sp. n. (Dej. i. litt.) (Plate XY. fig. 11.)

Testaceous, the legs dark fulvous ; thorax short, impunctate
;

elytra convex, scarcely perceptibly punctured, a broad transverse

band at the base, another below the middle, not extending to the

suture, and the apex purplish violaceous.

Length 8 millim.

Head impunctate, the vertex obscure purplish, the rest of the

face testaceous ; clypeus strongly raised in shape of a triangular

ridge ; eyes large ; antennse piceous, the basal joint testaceous

below, third joint shorter than the fourth ; thorax short and
transverse, the sides broadly flattened, the anterior angles pro-

duced but scarcely dentiform, the surface impunctate, testaceous
;

scutellum black ; elytra widened towards the middle and convex,

extremely minutely punctured, flavous, with two transverse

broad purplish bands—the first at the base, not quite extending

to the middle nor to the lateral margins, the second, in shape of a

transversely subquadrate band, not extending to either margin,

another triangular spot occupies the apex ; all these bands are

separated by nearly equal narrow sj)aces of the flavous ground-

colour, but the basal band extends across the suture ; vinder side

and the base of the anterior and intermediate femora testaceous,

the I'est of the legs and the posterior femora dark fulvous.

Hab. Cayenne.
A species of broadly ovate shape and resembling in its markings

0. hitmniaia Baly, but in that species the second elytral band
extends to the suture, all are of much more narrow shape, and
dull blue instead of metallic purple.
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Oedioxychis illigeki, sp. U.

Piceons ; thorax flavous, anterior angles not mucronate ; elytra

closely punctured, flavous, a transverse band at the base, emar-
ginate \yitliin tlie shoulders, a narrower band below the middle,

and a triangular spot near the apex, dark fulvous or piceous.

Var. The posterior elytral markings joined.

Length 5-6 millim.

Of short and ovately rounded shape ; the head with some deep
punctures near the eyes, the vertex piceous, clypeus flavous, eyes

well separated, frontal tubercles oblique, i-ather short ; antennte

short, fulvous or black, the third, foui-th, and fifth joints equal

;

thoi'ax strongly transverse, moi'e than twice as broad as long, the

sides broadly sulcate, rounded in fi-ont, the anterior angles not
mucronate but thickened, the surface impunctate, flavous ; elytra

finely and closely punctured, with three transverse dark fulvous

bands—the first at the base, nearly extending to the middle and
notched at its anterior mai-gin within the shoulders, the second
narrower band below the middle and immediately followed by a

triangular spot ; neither of the bands extends to the lateral or

sutural margins, and they ai-e sometimes tinged with an ?eneous

gloss ; metatarsus very short, claw-joint strongly swollen.

Hab. Trinidad.

I possess four specimens of this species, which is of rather

small size, and may be known by the shape of the anterior elytral

band, which in all cases is notched at the base, and by the
position of the posterior bands, which sometimes form but a

single broad one.

Oedionychis dissepta Erichs.

This is evidently a very variable species in size as well as in

the markings of the elytra. Erichson has described two varieties,

but I have before me others. In the type the elytra have a
broad transverse, nearly black band at the base and another one
near the apex ; this latter band is often reduced to an oval spot,

or may be absent altogether ; in another form which I received

from Marcapata, Peru, together with typical specimens, the
thorax has two blackish spots at the middle ; then there is a
third variety, in which the bands are very much broader and
only separated by a very nari"ow transverse flavous band at the
middle. No other structural diflferences are visible, in spite of a
very careful examination, nor do the male genitalia of these

varieties show any difference whatever. In all the specimens the
cljrpeus, thorax, and the lateral elytral margins remain flavous,

the punctuation is extremely fine, the sides of the thorax are

nearly straight and are produced anterioi'ly into a small tooth.

0. signifera Baly and 0. 5-maculata Jac, likewise from Peru and
Bolivia, seem to be nothing but other varieties in which the
elytral markings are reduced to spots ; they cannot otherwise be

30*
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distinguished. M. Olavareau, of Brussels, has sent me specimens

obtained in the Province Huallaga, Peru, which again differ in

having the elytra! band of a golden coppery tint and fulvous head

and antennae. I am, however, unable to see anything more in

these differences than one of colour.

Oedionychis imperialis, sp. n.

Pale piceous below, the head, antennae, and thorax pale fulvous
;

elytra veiy closely and finely pinictured, 23^^i'pli^^^"^'^*^^*^^®o^^' ^^^^

lateral and apical margins and a narrow transverse band at the

middle flavous.

Length 9 millim.

Head flavous, impunctate ; the frontal elevations broad, con-

tiguous ; clypeus strongly raised into a triangular i-idge, the

anterior edge of which is very prominent ; antennse pale fulvous,

the third joint one-half shorter than the foiu^th (the terminal

two joints wanting) ; thorax more than twice as broad as long,

the lateral margins strongly rounded anteiiorly, the anterior

angles thickened but not dentiform, the sides broadly flattened,

the surface minutely and rather closely punctured, pale flavous
;

scutellum obscure fulvous ; elytra widened towards the middle,

convex, with narrow reflexed lateral margins, the shoulders

pi'ominent, the surface extremely closely and finely punctured

throughout, purplish violaceous, a narrow sti-aight transverse

band at the middle and the lateral and aj)ical mai'gins (the latter

slightly moi-e widely so) flavous ; under side and legs pale piceous.

Hah. Yurimaguas, Peru.

This species differs from 0. steinheili Jac. (Proc. Zool. Soc. 1880,

p. 179) in the pale-coloured antennae, in the differently shaped

anterior angles of the thorax, and in the narrow and straight,

flavous band of the elytra; the larger size and colour of the

elytra separate the species from other nearly similarly marked
species, as well as from 0. hifasciata Baly, which has also differently

coloured antennfe and a black apex to the posterior femora.

Oedionychis occipitalis, sp. n.

Testaceous, the base of the head and the terminal joints of the

antenvase black ; thorax impunctate ; elytra microscopically punc-

tured, testaceous, a transverse band at the base connected at the

suture with another broad band below the middle, black ; the breast,

abdomen, and the posterior tibise more or less piceous or black.

Var. a. The elytral bands not connected at the suture.

"Var. h. El}i3ra with a spot near the scutellum and an elongate

larger spot below the middle, black.

Yar. c. Elytra entirely testaceous.

Length 4-5 millim.

Head impunctate, black at the vertex, the lower jDortion

testaceous, fi'ontal elevations broad, eyes large ; antennje slender,

the lower four or five joints testaceous, the others piceous, third
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and fourth joints equal ; thorax scai-cely more than twice as

broad as long, the sides with well-marked flattened margins,

feebly rounded, anterior angles not prodviced, the surface im-

punctate, testaceous ; scutellum piceous ; elytra visibly punctured
only when seen under a very strong lens, with narrow flattened

margins, testaceoiis, with two transvei'se nearly black bands, the

first at the base, of somewhat triangular shape, and connected at

the suture with another broader band below the middle, not

extending to the apex, neither of the bands extends quite to the

lateral margins ; breast and abdomen black, legs testaceous.

Hah. Bolivia.

A small and very variable species, in which the nearly black

vertex of the head seems to be the only constant character so

far as coloiation is concerned. The description is based on a

specimen in which the elytral bands are mostly developed ; the

elytra in this form may be described as black, with the latei-al

and apical margins, as well as a slightly obliqixe transverse band
at the middle, testaceous, this band not extending to the suture

;

in this specimen the posterior tibise and tarsi are black. In the

var. a the dark bands are smaller and disconnected, and the

posterior one is in shape of an oblong patch on each elytron ; in

var. h there is only a black spot near the scutellum and an elongate

larger one placed near the suture below the middle ; while in var. c

the elytra are entirely unspotted. In all these forms, however,

the base of the head and the underside remain black.

Oedionychis .exea, sp. n. (Clark, MS.).

Fulvous ; thorax flavous, the sides broadly sulcate ; elytra veiy

convex and strongly widened at the middle, minutely punctui'ed,

a transverse band at the base and another one, narrowed at the

suture and not extending to either margin, violaceous blue.

Length 8 millim.

Head fulvous, impunctate, frontal elevations narrow and trans-

verse, carina acute, eyes not closely approached ; antennfe with

the third joint much shorter than the fourth, fulvous (the other

joints wanting); thorax more than twice as broad as long, the

sides strongly rounded and broadly sulcate, the anterior angles

slightly mucronate and strongly thickened, posterior margin
sinuate at each side, the disc impunctate, flavous ; scutellum

fusco-violaceous ; elytra strongly widened and convex, flavous,

with a broad transverse band at the base not extending to the

lateral margins, of violaceous-blue colour, but more or less dark

fv;lvous when viewed sideways, another band, rather sviddenly

widened at its outer end, is placed below the middle but does not

extend to either margin ; the flavous portion separating these bands

is of about the same width as the bands themselves ; breast and

the femora dark fulvous, tibife and tarsi flavous ; metatarsus very

short, claw-joint strongly swollen.

Kah. Ega, Amazon {Bates).

The description of this species is based on a specimen named
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by Clark, and foi'inerly in the Baly collection. The colour of the

elytral bands, their shape, and the more than usually convex and
widened genei'al shape of the insect, distingiiish this species.

Whether 0. jaculus Illig. is identical with this or some other

similarly marked species I am unable to say, but Illiger's

description of the shape of the elytral bands does not agree with
that of the insect before me.

Oedionychis regina, sp. n. (Plate XIY. fig. 12.)

Large and broad, black, the last two joints of the antennae pale

yellow ; thorax impunctate, flavous, with a large black ti'ansverse

band ; elytra stiongly and very closely punctured, metallic dark
green ; the lateral margins and a transverse band below the

middle testaceous.

Length 10 rnillim.

Head bluish-black, impunctate, except near the eyes, the latter

with a flavovis spot near the inner margins, widely separated

;

antennfe slender, black, the last two joints pale flavous, third

joint slightly shorter than the fourth ; thorax rather more than
twice as broad as long, the sides broadly flattened, evenly rounded,

the anterior angles thickened, very slightly prodviced outwards,

the disc impunctate, black, the lateral and basal margins flavous

;

scutellum black ; elytra widened below the middle, closely and
strongly rugose-pvmctate, metallic green, the lateral margins
nari'owly and a slightly wider transverse band, immediately below
the middle, testaceous ; under side and legs black.

Hah. Espuito Santo, Brazil.

The black thoi'acic band which extends to the anterior margin,

the colour of the antennae, and the strongly punctured elytra well

distinguish this species from any other.

Oedionychis dipficilis, sp. n. (Clark, MS.).

Black, thorax flavous, impunctate ; elytra convex, widened
posteriorly, closely and finely punctured, flavous, a broad trans-

verse band at the base and another band below the middle, with
the lateral aiid posterior mai-gins rounded, metallic blue, both

bands not extending to the margins.

Length 6-9 millim.

Head imj)unctate, black, two or three deep punctures are

placed near the eyes, frontal tubercles trigonate, nearly connected
;

antenna? rather long, black, the base at their insertion flavous,

third and fourth joints nearly equal ; thorax twice as bioad as

long, the sides rounded anteriorly, the anterior angles produced
into a small tooth, the disc impunctate, flavous or fulvous

;

scutellum black ; elytra widened towards the middle, convex,

finely and closely punctvu'ed, flavous, with two transvei'se dark
blue bands—the first at the base, of regular shape, with its

posterior edge sti'aight and not qxiite extending to the middle,

the second band below the latter, its anterioi- margin straight,

but the lateral and apical margins rounded, the last-named some-
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times slightly concave near the suture, both bands do not quite

extend to the lateral margins of the elytra ; under side and legs

black, the apex of the abdomen sometimes more or less fvxlvous
;

prostei'num longitudinally carinate at the middle.

Hah. Peru.

The characteristic feature of this species, by which it may
be principally distinguished fi'om the many similarly coloured

ones, is the shape of the elytral blue posterior band, of which the

posterior edge is broadly rounded instead of straight ; the flavous

band which separates the blue ones at the middle is generally, but

not always, of about the same width as that of the basal dark

band, sometimes broader. 0. alacris Erich, and 0. 2~>romta Erich,

ai'e described with black not blue bands, and the former with

the head rufous, the other with a broad median flavous band
;

other details are not given. The eight specimens before me show
no variation of any importance, but I may add that the posterior

elytral band is in all cases broader (in a longitudinal sense) than

the anterior one.

Oedionychis colombiana, sp. n.

Black, the clypeus and the thorax flavous, the latter impunctate

;

elytra with a few punctures near the base, flavous, a broad band at

the base, anothei- at the middle, and the extreme apex metallic

blue ; abdomen fulvous.

Length 7 millim.

Head bluish black, impunctate, frontal elevations small, trans-

verse, clypeus flavous, carina short and thick ; antennse with the

lower and the terminal three joints dark fulvous, the intermediate

ones piceous, third joint much shorter than the fourth ; thorax

impunctate, flavous, the sides deeply sulcate, especially so near the

anterior angles which are thickened but not produced, near the

base is a very shallow transverse sulcation ; scutellum black
\

elytra extremely finely punctured, with some more distinct

punctvires near the suture and within the shoulders, flavous, a

broad transverse band at the base, not extending downwards to

the middle nor to the lateral margins, another band immediately

below the middle but of more rounded shape, and the extreme
apex metallic bkie ; breast and legs black, the abdomen and the

tarsi more or less fulvous.

Hah. Colombia. (Collection H. Clavareau and my own.)

Closely allied to 0. hipunctata Chev. {insularis Jac), but the

head impunctate, the frontal elevations black, not flavous, and the

elytra extremely finely punctured, the posterior band broader^

not in shape of a rovind spot.

OEMOlSrYCHIS succincta, sp. n.

Black, antennae fulvous ; thorax flavous, with an aeneous short

band at the middle of the anterior margin ; elytra flavous, a

broad transverse band at the base and another below the middle
black, nearly impunctate.
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Length 6| millim.

Head impunctate, the vertex black, the clypeus flavous, frontal

elevations scarcely indicated, eyes widely separated, labrum and
palpi flavous ; antennse fulvous, the first joint piceous above,

third joint shorter than the fourth ; thorax strongly transverse,

the sides strongly rounded, the anterior angles very prominent
and pointed, the lateral sulci narrow, somewhat interrupted

anteriorly, not well separated from the discoidal portion, the

surface impunctate, flavous, with a transverse short black band
at the middle of the anterior margin ; elytra with narrowly
reflexed margins, extremely minvitely punctured when seen

under a strong lens, flavous, with two broad transverse black

bands, one at the base, the other below the middle, the latter

band shorter than the basal one (in a longitudinal sense), neither

band extends to the lateral margins and the flavous space

separating them is nari-ow and perfectly regular in shape ; below
and the legs black.

Hah. Bolivia.

The thoracic spot or band placed at the middle of the anterior

margin and the regular shape and black colour of the elytral

bands distinguish this species, of which I know only a single

specimen.

Oedionychts weisei, sp. n.

Flavous, the base of the head, the antennse, and the breast and
legs black; thorax impunctate; elytra finely and closely pvuictured,

the basal margin and a transverse narrow band below the middle
dark metallic blue.

Length 8 millim.

Head with a few fine punctures, black, the clypeus flavous ; eyes
large, the diameter of each as wide as the intermediate space

;

frontal elevations oblique, strongly raised, bounded by a deep
fovea behind ; antennae scarcely extending to the middle of the
elytra, black, the third and fourth joints equal ; thorax twice as

broad as long, somewhat narrowed anteriorly, the lateral margins
strongly rounded, the anterior angles distinctly produced into

a tooth, the sides deeply sulcate, the surface impunctate, except
when seen under a very strong lens, when some minute punctures
are visible, flavous ; scutellum black ; elytra convex, elongate, but
slightly widened at the middle, very finely and closely punctured,
the extreme base as far as the shoulders and a narrow band below
the middle, not quite extending to the lateral margins, violaceous

blue ; below and the legs black, abdomen fulvous.

Hob. Colombia.

Much larger than 0. colomhiana ; the bands of the elytra blue,

the spot near the scutellum absent, and the thorax of entirely

difierent shape ; the legs black.

Oedionychis selecta, sp. n.

Pale fulvous ; elytra extremely minutely and closely punctured,
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a broad transverse band at the base and another below the middle,

connected at the suture, metallic green.

Length 9 millim.

Head fulvovis, with a few punctures near the eyes, the chqjeus

with a strongly raised, central carina, eyes large ; antennae long

and slender, third joint shorter than the fourth ; thorax more
than twice as broad as long, the sides strongly rounded, bi'oadly

flattened ; the disc very convex, very minutely punctured when
seen under a strong lens, fulvous ; scutellum broad, fulvous

;

elytra convex, scarcely widened at the middle, with a shallow

transverse depression below the base, extremely finely pvuictured,

the punctures of different sizes, with two very broad, transverse,

metallic green bands, the first at the base not extending to the

margins but nearly to the middle, the second band immediately

below the latter, of nearly the same width and not extending to

the apex ; these bands are therefore separated by a narrow trans-

verse and straight band of the ground-colour which does not quite

extend to the suture and rounded at its inner termination
;

under side and legs fulvous.

Hah. Amazons.
Of more parallel shape than 0. cenea, and distinguished from

that and other similarly marked species by the bright metallic-green

bands of the elytra, separated at the middle by a straight narrow
fulvovis band which does not extend quite to the suture ; in

0. bipartita, which has similarly coloured metallic baiids, these are

divided before and beloiv the middle.

Oedionychis cardikalis, sp. n. (Clark, MS.).

Piceous, head and thorax flavous, the latter narrowed in front

;

elytra microscopically punctured, flavous, a broad transvei-se band
at the base and another of more rounded shape below the middle,

violaceous blue.

Length 10 millim.

The principal differences which separate this species from
many similarly coloured forms are to be found in the large

general size, anterioiiy narrowed thorax, and the shape of the

eljrfcral bands ; the eyes are well separated, and the head is

sparingly and finely punctured ; the frontal elevations and the

carina are proportionately broad ; the antenna? have very slender

and elongate joints, the lower three are fulvous, the rest black

(in the British Museum specimen, named by Clark, the antennse

are entirely fulvous). The thorax is less transverse than in many
other species, distinctly narrowed anteriorly, with strongly rounded
sides, the anterior angles are blunt above, but have a short pro-

jection below the margin in front of the eyes ; the lateral sulci

are rather broad and shallow ; the scutellum is flavous ; the

punctuation of the elytra can only be seen with a very strong lens

;

of the blue elytral bands, the first extends nearly to the middle
and has its posterior margin straight or neai'ly so, in the second

band the anterior and posterior margins are rounded, so that the
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flavous portion sejjarating both bands is slightly widened at the

suture, the extreme latei-al niai-gins and a small triangular space

at the apex are of the ground-colour ; the under side and legs

are dark fulvous or piceous, and the posterior femora have the

apex broadly stained with blackish. 0. steinheili Jac. is a much
broader insect with a differently shaped thorax.

Hah. Amazons.

Oedionychis fulvotibialis, sp. n.

Obscure piceous below, the clypeus, antenna?, and the tibife

more or less fulvous ; thorax flavous, impunctate ; elytra closely

and finely punctured, metallic greenish, the lateral margins and a

narrow transverse band at the middle flavous.

Length 5^ millim.

Head at the vei'tex and the frontal elevations greenish,

impunctate, a narrow space round the ej'^es and the clypeus and
labrum flavous, frontal elevations subquadrate ; eyes large, with a
rather deep, punctured sulcus near the innei' margins ; carina

short and blunt ; antennae fulvous, the thii-d joint slightly shoi'ter

than the fourth ; thorax strongly transverse, the lateral margins
straight at the base, rovmded in front, the sides deeply flattened,

anterior angles not prominent bvit thickened, the disc impunctate,

flavous ; scutellum black ; elyti'a slightly widened at the middle,

very finely punctured except within the shoulders, where there is

a short row of deeper punctui'es, the lateral margins and a narrow
transverse band at the middle flavous, rest of the surface metallic

dark green, this colour forming two subquadrate patches on each
elytron which extend across the suture; below and the legs piceous,

the apex of the posterior femora and the tibiae and tarsi more
or less fulvous ; the metatarsus very short.

Hcd>. Bolivia.

A rather small species, and at once distinguished by the colour

of tlie antennae and tibife.

Elytra with longitudinal hands-.

Oedionychis vittatipennis, sp. n.

Broad and elongate, flavous; apical joints of the antennae black;

thorax strongly transverse, impunctate ; elytra very finely and
extremely closely punctured, flavous, the suture, a subsutural

and a submarginal longitudinal stripe, connected at the apex,

ferrugineous.

Length 10 millim.

Head impunctate, flavous, eyes large, frontal elevations strongly

raised, trigonate ; antennae filiform and slender, black, the lower
three or four joints testaceous, third and fourth joints equal;

thorax twice as broad as long, the sides rounded, broadly flattened,

the anterior angles pi'oduced into a small tooth, the surface

impunctate, flavous ; elytra with very close and fine but distinct

punctuation, the suture very narrowly and two longitudinal

broader stripes, of which one is placed near the suture,
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the otlier near the margin, I'eddish-fnlvous, these stripes are

united at the apex but do not extend to that portion of the elytra

;

under side ancl legs pale flavous.

Hah. Brazih

Of this large species three specimens are contained in my
collection. Amongst the longitudinally banded species desciibed

by von Harold in the Berl. ent. Zeit. 1881, there is none which can

be compared in size with this species, and all similarly coloured

forms have but one elytral stripe instead of two. 0. tceniolata

Har. has the eyes widely separated, a small thorax, and narrow

elytral epipleurte, and is much smallei'.

Oedioxychis adjuxcta, sp. n. (Plate XY. fig. 12.)

Black ; thorax impunctate, the margins flavous ; elytra im-

punctate, a subsutural vitta, the lateral margins, and a short

transverse band near the apex, connecting the stripes, flavous.

Length 5g millim.

Head broad, black, closely and strongly punctured in front of

the eyes, the latter small, very widely sepaiuted ; antennae veiy

short, the joints monilifoi'm ; thorax twice as broad as long, the

lateral margins strongly thickened, narrowly sulcate in front, the

anterior angles thickened, slightly produced, the disc impunctate,

black, all the margins narrowly flavous ; scutellum black ; elytra

without any perceptible punctuation, black, with the lateral

margins and a nai-row longitudinal stripe at the disc flavous ; this

stripe extends fi-om the middle of the base to the apex and
approaches slightly the sutuie below the middle, near the apex it

is connected with the flavous margin by another oblique ti^ansverse

thin stripe ; below and the legs black.

Hah. Bolivia.

Amongst the species with pale longitudinal stripes, the present

one seems most nearly allied to 0. haagi Har. in colour and
pattern, but diflfers in the entirely impunctate thorax and
elytra.

Oedioxychis donckieri, sp. n.

Elongate and parallel, the head fulvous ; antennae and breast

more or less black ; thorax flavous, impunctate ; elytra finely

punctured, obscure flavous, a sutural and a discoidal longitudinal

band black ; legs dark fulvous.

Length 7 millim.

Head lugosely punctured above the eyes, fulvous ; frontal

elevations strongly raised, broadly trigonate ; clypevis short and
broadly convex between the antenna? ; the latter robust, extending

to the middle of the elytra, black, the basal two joints piceous,

thii-d and fourth equal, the tei-minal joints more elongate ; thorax

rather more than twice as broad as long, not or scarcely narrowed

in front, the sides rounded, with a well-marked sulcus, the

anterior angles acute bvxt not produced, the disc ti-ansversely

grooved near the base, impunctate, flavous, i-ather opaque
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scutellum black ; elytra of elongate shape, minutely and obsoletely

punctured, flavous ; the suture and a discoidal longitudinal stripe,

both abbreviated near the apex, black ; under side obscure blackish,

the legs dark fulvous, the tibise rather darker, prosternum pale.

Hah. Tasco, Mexico.
Of this species, one of the most elongated of the genus, I

received a single specimen from M. Donckier of Paris ; the

elytral sutural sti-ipe is of narrower shape than the discoidal one.

Elytra blue or hlack, vntliflavous lateral and apical margins.

Oedionyohis cinctipennis, sp. n.

The head, breast, and legs black ; thorax fulvous, impunctate

;

elytra convex, widened posteiiorly, metallic blue, closely and
distinctly punctured, the lateral and apical margins fulvous

;

abdomen partly flaA'ous.

Length 7 millim.

Strongly convex and widened posteriorly ; the head black with

bluish gloss, with a few punctures near the eyes ; antennae black,

the lower three joints fulvous below, third and fourth joints equal

;

thorax with the lateral margins strongly rounded anterioi'lj'', the

sides broadly flattened, the disc convex, impunctate, fulvous

;

scutellum black ; elytra widened below the middle, with a short

but deep depression within the shoulders, very closely and rather

strongly punctured, metallic blue, the lateral margins narrowly
and the apex rather more broadly so, fulvous ; under side and legs

black, the sides of the abdomen more or less fulvous or flaTOus.

Hah. Peru.

From other similarly coloured species, the present one is dis-

tinguished by the posteriorly widened shape and the distinct and
close punctuation of the elytra ; the latter have in some specimens

a very small fulvous spot placed near the suture at the middle,

the fulvous margin widens slightly and gradually near the apex,

the latter part is also entire, not serrulate as in 0. sagulata

Erichs.

Oedionyohis pallidicincta, sp. n.

Obscure piceous below, the thorax and legs flavous ; tibias and
tarsi and the apex of the posterior femora black ; thorax impunc-
tate ; elytra black, entii-ely impunctate, the extreme lateral and
the apical margins more broadly, flavous.

Length 5| millim.

Of I'ather flattened shape ; the head neai'ly black, impunctate,

deeply transversely grooved between the eyes, the latter very
large, frontal elevations broad, transvei-se ; antennae rather

robust, black, the lower two joints and the last one fulvous,

third and fourth joints equal ; thorax twice as broad as long, the
sides rather rounded, deeply sulcate, with strongly reflexed and
thickened margins, the anterior angles not produced, the svirface
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impunctate, flavous ; scutellum black ; elytra shining, black or

nearly so, impunctate, the extreme lateral margins and epipleura:'

and the a.pex more broadly flavovis ; femora flavous ; the under side,

tibia? and tarsi piceous, the apex of the posterior femora black.

Hah. Espirito Santo, Brazil.

A rather small species, not difficult to distinguish, of which I

possess two specimens.

Oedionychis semifoveolata, sp. n. (Plate XY. fig. 5.)

Black, the thorax and abdomen flavous ; elytra dark j^uiplish,

the disc with longitudinal rows of elongate fovea?, the sides

nari-owly and the apex broadly flavous, .

Length 9 millim.

Head black, impunctate, frontal elevations rather broad

;

carina acute, black, clypeus flavous at the sides ; antennse black,

the basal joint flavous below, third joint shorter than the fourth
;

thorax more than twice as broad as long, narrowed anteriorly, the

sides rounded, with a broad, flattened margin, the antei'ior angles

produced into a tooth, the surface convex, impvinctate ; scutellum.

black ; elyti-a dark metallic pin-plish, margined at the sides and
apex with flavous, at the first named place narrowly so, at the

latter suddenly widened into a broad band the anterior edge of

which is quite straight, the disc impressed with distant, elongate

and partly rovmd greenish foveee, which are placed in rows,

interstices entirely impunctate ; under side and legs black, abdomen
flavous.

Hab. Venezuela.

Closely allied to 0. porosa Baly, but the elytra of difierent

sculpture, the fovea? isolated and placed in rows, and the abdomen
flavous. A single specimen is contained in my collection.

In Duvivier's Catalogue 0. porosa Baly is given as a synonym
of 0. variolosa Harold, but this requires confirmation, since the

size of Baly's species is from 31-4 millim., while Harold gives

1 1 millim as the length ; Duvivier, moreover, has only given a

short diagnosis, which in these closely allied and numerous groups
of insects is quite useless.

Oedionychis pretiosa Baly.

The locality of this species as given by the author is Brazil^ not

Sia'iii as stated in Duvivier's Catalogue, 1885.

Oedionychis cubana Harold.

Ooleopter. Hefte, xiii. p. 90 : Cuba.

This species is not mentioned in any of the Catalogues.

Oedionychis flavomarginata, sp. n. (Plate XV. fig. 9.)

Black, thorax impunctate, the sides broadly flavous ; elytra

convex, finely and closely punctvired, black, the lateral margins
narrowly and the apex more broadly flavous.

Length 6-7 millim.
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Head with some punctures at the vertex, black, the eyes more
or less margined with flavous within and Avith some distinct

punctures ; antennse not extending to the middle of the elytra,

black, third and fourth joints equal ; thorax scarcely twice as

broad as long, the lateral margins straight at the base, rounded in

front, the anterior angles produced into a tooth, the sides broadly

flattened, flavous, the middle of the disc in shape of an antei'iorly

narrowed broad band, black, impunctate ; elytiu rather broad,

very closely and finely but distinctly punctured, black, the lateral

margins narrowly flavous, this colour widened at the apex into a

spot which does not quite extend to the suture ; under side and legs

black or piceous.

Hah. Espirito Santo, Brazil.

Distinct in its coloration from any other species of the genus
known to me ; two specimens are before me.

Elytra pale^ with small black spots.

Oedionychis bipunctulata, sp. n.

TestaceoTis above, the under side and legs darker ; thorax

impunctate, with broadly flattened sides ; scutellum piceous

;

elytra very finely and closely punctured, each with a small black

spot below the middle.

Length 6 millim.

Vertex of the head stained with piceous, with a central groove

and bilobed in fi'ont, fi-ontal tubercles short and broad ; clypeus

convex ; antennfe wdth the lower three joints flavous, the follow-

ing four black, the rest wanting ; thorax strongly transverse, of

very even width, the sides straight at the base, I'ounded anteriorly,

broadly flattened, anterior angles thickened, oblique but scarcely

produced outwards, the disc impunctate, testaceous, obsoletely

depressed in front of the scutellum, the latter triangulai-, nearly

black ; elytra strongly convex, nearly parallel, with a short row of

deeper punctures within the shoulders, the rest very finely and
closely punctured, below the middle a small black spot is placed,

halfway between the lateral and sutural margins ; under side and
femora fulvous

;
prosternum narrowly elongate, rather convex.

Rab. Prov. Tucuman, Argentine Rep. {C. Bymch).

In the markings of the elytra and general coloration this species

resembles 0. complanata Sufi"., from Cuba, but the latter is smaller,

much more depressed in shape, and has impunctate elytra.

Oedionychis triloba, sp. n.

Elongate, testaceous ; head and thorax impunctate, the latter

with two trilobed black spots ; elytra not perceptibly punctured,
each elytron with three black spots, two at the base and one at the
middle, the extreme sutural margius from the middle to the apex
black.

Length 6 millim.
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Head impunctatej frontal elevations broad, well marked, cainna

very convex and prominent, eyes very large ; thorax twice as

broad a,s long, the sides broadly flattened, the lateral margins
rather rounded near the base, gradually narrowed anteriorly,

anterior angles produced into a small tooth, the surface impunctate,

with a transverse depression at the sides near the base, testaceous,

the sides with a trilobate black spot, the middle lobe pointed

upwards ; elytra nearly parallel, with a feeble depression beloAv the

base, impunctate, a round black spot on the shoulders, another

near the scutellum, and a third spot of transverse shape at the

middle, as well as the sutural margins from below the base to the

apex, black ; under side and legs testaceous.

Hah. Peru.

I know only a single specimen of this species and am not aware
therefore if the markings of the elytra are subject to variation,

which is probably the case. The species has the frontal carina,

however, much more strongly raised than most of its allies, the

elytral spots are comparatively large and deep black ; this and
the similarly coloured suture will assist in the recognition of the

species.

Oebionychis basixotata, sp. n. (Plate XV. fig. 4.)

Piceous, the base of the head and a transverse band at the

thorax bluish-black ; elytra strongly and closely punctured, with
four black spots, placed obliquely- at the base in a semicrescent.

Length 6 millim.

Head strongly punctured near the eyes, fulvous, the vertex

bluish-black, frontal elevations robust, oblique, carina short and
broad ; eyes large, each as broad as the dividing space ; antennae

scarcely extending to the middle of the elytra, black, the lower

three joints more or less flavous below, third joint thinner but as

long as the fourth ; thorax twice as broad as long, the lateral

margins straight at the base, rounded anteriorly, the anterior

angles produced into a strong tooth, the sides deeply sulcate and
flattened, surface with a few minute punctures, the entire disc

bluish-black, the margins fulvous ; scutellum black ; elytra not
depressed below the base and scarcely so within the shoulders,

closely and strongly punctured, each with two bluish-black spots

at the base placed transversely, the outer one transverse, the

inner of more elongate shape ; below and the legs nearly black

;

metasternum raised anteriorly.

Hah. Paraguay.

This beetle differs in the markings of the elytra from any other

described species.

Oedionychis maculatissima, sp. n.

Ovate, convex, dark fiilvous below, vertex of head piceous

;

antennae and thorax fulvous, the latter with two transverse, black

spots ; elytra rather strongly punctured, pale fulvous, Avith ten
spots each (3.3.2.2).
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Var. Thorax without spots ; elytra greenish-black, the sides

and apex rather broadly fulvous.

Length 6 inillim.

Of rather short, broadly ovate and convex shape, the head with
a few punctures near the eyes, the latter large, each as wide as the

intermediate space, the vertex piceous, lower portion fulvous,

frontal tubercles narrowly transverse ; antennae extending to the

middle of the elytra, fulvous, the third and fourth joints very nearly

equal, following joints rather stout and not longer than the fourth
;

thorax more than twice as broad as long, of equal width, the sides

rounded anteriorly, straight at the base, anterior angles prominent
with a small tooth, lateral sulci deep and broad, the surface

impunctate, fulvous, with a short transverse black band or spot at

each side ; elytra narrowly margined, rather strongly punctured,

fulvous, each with ten black spots, of which three are placed

transversely at the base, three below these before the middle, two
larger ones nearly connected below the middle, and two others well

separated near the apex, there is also another obscure spot placed

at the apex on the suture ; under side and legs dark fulvous
;

metatarsus of posterior legs very short, claw-joint strongly swollen.

Ilab. Bolivia.

I cannot identify this species with O.fenestrata Har., to which
it is no doiibt closely allied. Yon Harold, who gives no details in

regard to the shape of the thorax, describes his species as having
black antennje and under side, as well as similai'ly coloured legs

and the elytra with 9 spots only ; the thorax also is said to have a
single band, not two spots, and the third joint of the antennse to be
distinctly shorter than the fourth : none of these details applies

to the present insect. The variety, which at first sight entirely

differs in coloration, agrees in every structural detail and also in

the colour of the antennae and under side ; there is also a widening*

of the fulvous band at the sides corresponding with the fulvous

space which separates the spots as in the type, and the greenish-

black colour likewise is the same in the spotted form, although

which of the two may be looked upon as the type is optional.

Oedion\'Chis duodecimnotata (Clark, MS.), sp. n. (Plate XIV.
fig. 11.)

Testaceous, the terminal joints of the antennae black ; the head

and thorax with two black spots, closely punctured ; elyti'a very

closely and strongly punctured, the basal margin and five spots on

each elytron black ; under side black, legs testaceous.

Leng-th 10 millim.

Head with a few deep punctures, flavous, shining, the vertex

with two black spots, frontal tubercles bounded behind by a deep

groove, labrum black ; antennae slender, testaceous, the terminal

six joints black ; thorax with strongly produced anterior angles,

the lateral margins feebly rounded, the disc broadly flattened at

the sides, closely and distinctly punctured, testaceous, with a large

black spot at each side ; scutelium black ; elytra very broad and
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rather flattened, e^-enly, closely, and strongly punctured, the basal

mai-gin very narrowly and five spots on each elytron black : of

these, one of transverse shape is placed before the middle, two
obliquely below the middle, and two others near the apical margin

;

breast and abdomen black, the last segment and the legs testaceous,

the posterior femora with a black spot at the apex.

Rab. Brazil.

Allied to 0. nigromaculata Sturm, but difi"ering in the black

basal elytral mai'gin and the diflerent position of the spots, also

in the colour of the antennae.

Oedionychis persimilis, sp. n.

Elongate, testaceous ; thorax impunctate, the anterior angles

mucronate ; scutellum black ; elytra not perceptibly punctured,

with five black small spots on each (1.2.1.1).

Length 6 millim.

Head impunctate, the eyes rather widely separated, frontal

tubercles broadly subquadrate, carina short and rather blunt
;

antennae scarcely reaching to the middle of the elytra, testaceous,

the third and following joints nearly equal ; thorax more than
twice as bi^oad as long, the sides rounded, the anterior angles

slightly produced outwards into a small tooth, the lateral sulci

deep, the surface impunctate, obsoletely depressed in front of the

scutellum, the latter black ; elytra obscure testaceous, each with
five small black spots, of which one is placed on the shoulders, two
before the middle obliquely, the inner one near the suture, the

fourth spot below the middle near the lateral margin, and the fifth

below the sutural spot at some distance from the apex ; under side

and legs testaceous, the posterior femora with a black spot at the
upper edge.

Hah. Ohilpancingo, Mexico.

Of more elongate shape than 0. IS-maciclafa, and with five

spots on each elytron, the spots small and placed rather difierently.

Both specimens before me are of a very dull obscure testaceous

colour in regard to the elytra, but this may be due to discoloration.

0. atroguttataJa,c.,irom.the same locality, is a closely allied species,

but it difiers in the shape of the thorax, as well as in the position

of the elytral basal spots and their number.

Oedionychis subdilatata, sp. n.

Ovate, medially widened, black ; head and antennae piceous ;,

thorax pale testaceous or whitish, narrowed anteriorly, impunctate;
elytra broadly margined, impunctate, testaceous, an obscure trans-

verse band at the base, with two black spots and another below the
middle with another larger spot, obscure fulvous.

Length 6-7 millim.

Head impunctate, the vertex black or piceous, frontal elevations
narrowly transverse, eyes rather large ; antennae piceous or dark
fulvous, the third and fourth joints equal ; thorax with distinctly

rounded sides, gradually narrowed anteriorly, the angles rather

Proc. Zool. Soc—1905, Yol. II. No. XXXI. 31
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strongly produced, the sides broadly sulcate, the siirface im-

punctate, whitish-testaceous ; scutellum black ; elytra widened

towards the middle, rather broadly margined, especially so at

their greatest width, not perceptibly punctured, with two broad,

transverse, sometimes very obscure dark bands—one at the base,

containing two black spots, of which one is placed on the shoulders,

the other near the scutellum, the second band below the middle,

thin which a single larger subtriangular black spot is placed

;

der side and legs black ; metatarsus of the posterior legs rather

shorter than the following two joints together ; claw-joint strongly

swollen.

JIab. Bolivia.

The gi'ound-colour of the elytra is but little lighter than the

bands, except when these are well marked : in this case there is

only the single spot visible near the scutellum—that is, in a

specimen before me ; in the others the black spots are well marked,

bvit the bands are obscure.

Oebionychis atropunctata, sp. n.

Testaceous, the breast more or less black ; thorax impunctate,

the sides broadly flattened ; elytra finely and closely punctured,

each with five black spots (2.1.2).

Length 5-6 millim.

Head impunctate, with a deep triangular fovea between the

eyes, the latter large, rather closely approached ; frontal elevations

contiguous, distinct ; antennae flavous, the 6th, 7th, and 8th

joints more or less piceous, 3rd and 4th joints equal; thorax

with broadly flattened sides, the lateral margins rather evenly

rounded, the posterior angles produced into a small tooth, the

surface impunctate ; elytra with rather broadly flattened mai-gins,

finely but distinctly and closely punctured ; a spot on the shovilders,

one near the scutellum, a third at the middle, and two others

placed transversely near the apex, black ; under side (the black

breast excepted) and the legs testaceous ; last abdominal segment

of the male rather deeply sinuate at each side.

Hab. Brazil.

The number and position of the elytral spots distinguish this

species, of which I received a specimen from Mr. C. Bruch, of the

La Plata Museum ; two others I subsequently obtained from

M. Clavareau, who likewise got them from the same gentleman,

without indication of a more exact locality.

Oedionychis argentinensis, sp. n.

Black ; above testaceous, the apical joints of the antennse

fuscous, the knees and the tarsi black ; thorax impunctate ; elytra

finely punctured, somewhat flattened, each elytron with six small

black spots (2.2.2) placed transversely, the last two pairs oblique.

Length 4^-5 millim.
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Head entirely impunctate, broad, the eyes small and round

;

frontal elevations strongly raised, subquadrate ; labrum piceous

;

antennae long and slender, the lower four joints pale, the others

piceous, third and fourth joints elongate, equal, terminal joints

shorter, robust and thickened ; thorax about twice as broad

as long, the sides broadly flattened, posterior margin perfectly

straight, the surface impunctate, testaceous ; elytra finely and

closely punctured—of the spots, two are placed transversely at the

base, one on the shoulders, the other near the scutellum, two at

the middle, with the outer one lower than the other, and two of

exactly similar position near the apex ; breast and abdomen, as

well as the knees of all the legs and the tarsi, black ; claws

strongly swollen.

Hah. Buenos Ayres.

This is another of the small black-spotted species, of which

I received two specimens from Mr. 0. Bruch, of the La Plata

Museum ; the position and number of the spots and the coloui' of

the legs separate the species from 0. atropunctata and others.

Oedionychis nigropunctata, sp. n.

Black, the sides of the thorax broadly testaceous, the surface

impunctate ; elyti'a extremely minutely punctured, testaceous,

the sutural margins, three small spots at the base, a spot near the

suture at the middle, and another below the latter, of each

elytron black.

Length 7 millim.

Of posteriorly slightly widened shape ; the head with a few

punctures at the vertex, the latter black ; the space in front

of the eyes testaceous, these widely separated ; frontal ele-

vations indistinct ; clypeus triangularly pointed between the

antennae ; labrum obscure testaceous ; antennae extending just

below the base of the elytra, black, the third joint slightly shorter

than the fourth, this and the following joints robust and propor-

tionately short, subquadrately cylindrical ; thorax twice as broad

as long, the lateral margins strongly rounded, the anterior angles

produced forwards, the sides broadly sulcate, the disc impunctate,

black, in shape of a transverse irregular band, the sides broadly

testaceous ; scutellum black ; elytra extremely minutely and
closely punctured, testaceous, with three small black spots placed

on the basal margin (one at the shoulders and two at the middle)

and another larger subsutviral spot immediately before, as well as

a smaller one below, the middle of each elytron ; besides these

spots, the disc is stained with irregular fuscou& patches, which
are specially pronounced near the suture ; under side and legs

black.

Hah. Bolivia.

A rather peculiarly marked species, of which I know only a
single specimen. The elytral fuscous patches are probably due to

discoloration.

31*
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Oedionychis torquata, sp. n.

Testaceous, tlie terminal Joints of the antennae and the breast

piceous ; head strongly punctured ; thorax impunctate ; elytra

distinctly punctured, with three small black sjDots, two at the base

and one at the middle of each el}'tron.

Length 6 millim.

Rather flattened above, the head very strongly and deeply

punctured ; frontal elevations transverse, strongly raised, nearly

contiguous ; carina short and rather broad ; antennae testaceous,

the terminal joints more or less piceous, third and fourth joints

equal, apical joints shorter ; thorax twice as broad as long, the

sides rounded and broadly flattened, anterior angles not prodviced

outwards, the surface impunctate, obsoletely transversely grooved

at each side near the base ; elytra slightly widened towards the

middle, very closely and distinctly punctured at the base, rather

more finely so below the middle, the spots placed as in 0. hume-
ralis Fab., one at the shoulders, one near the scutellum, and the

third of oblique shape at the middle; the breast nearly black

;

legs testaceous, as well as the abdomen.

Hah. Brazil.

I must separate this species from 0. himieralis Fab., 0. ^-jnmctata

Schauf ., and several others with nearly similar elytral markings, on
account of the strongly punctui-ed head and the black breast ; the

eyes are moderately large and widely separated,

Oedionychis decora, sp. n.

Narrow and subdepressed, testaceous ; antennee black, the basal

and the terminal three joints pale ; thorax impunctate, the anterior

and posterior margins fuscous at the middle ; elytra nearly im-
punctate, each with two basal elongate spots, a transverse band at

the middle, and another spot near the apex, fuscous.

Leng-th 5-6 millim.

Head impunctate, testaceous or pale fuscous ; eyes very large

;

frontal tubercles trigonate, nearly joined ; antennse scarcely

extending to the middle of the elytra, black, the basal joint

testaceous, the terminal three joints obscure flavous, third and
following joints equal ; thorax flattened, rather more than twice as

broad as long, the sides rounded, broadly flattened, the base (in

one specimen) with an obsolete transverse groove, the disc im-
punctate, testaceous, the anterior and postei-ior margins fuscous at

the middle, anterior angles acute but scarcely produced
; elytra

not perceptibly punctui-ed, testaceous, with four fuscous or piceous

marks—an elongate one on the humeral callus, a rounded spot near
the scutellum, a short transverse band at the middle, and another
larger rounded spot near the apex ; under side and legs testaceous.

Hah. Amazons ; also Peru.

I may add that the suture of the elytra is sometimes also

narrowly marked with fuscous, and that the central band has
a short and narrow stripe attached to its outer end, pointing
downwards.
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Elytra otherwise marked.

Oedionychis bicolorata, sp. n.

Testaceous ; the head, antennae, breast, and the legs black

;

thorax impunctate, the anterior angles produced ; elytra extremely
minutely punctured, the anterior two-thirds metallic greenish-

seneous, the rest testaceous.

Length 7 millim.

Head with some fine punctures at the vertex, the frontal

elevations pyriform ; clypeus flavous, strongly transvei'sely raised
;

antennae black, the basal joint elongate, strongly widened ante-

riorly, third joint shorter than the fourth ; thorax rather strongly

narrowed anteriorly, the sides neai*ly straight, the anterior angles

much produced and pointed, the sides broadly flattened, the surface

iinpunctate, testaceous ; scutellum black ; elytra very feebly de-

pressed below the base, very minutely and closely punctured, the

anterior portion to below the middle metallic greenish, this colour

not quite extending to the lateral margins and divided by a sti-aight

line from the apical testaceous portion ; the breast and legs black

;

the abdomen testaceovis.

Hah. Baiios, Ecuador.
This is a peculiarly marked species, of which I know only a

single specimen. The thorax has the sides less rounded than
is usually the case and the angles much produced ; these difier-

ences distinguish the species from 0. holivianus Jac, previously

described, which must find its place in Asphcera, as the metatarsus

of the hind legs is decidedly elongate ; otherwise the coloration of

the elytra nearly resembles that of the present species, except that

the metallic colour of the latter occupies only the anterior half of

the elytra.

Oedionychts nigrobasalis, sp. n.

Testaceous, the intermediate joints of the antennte black ; thorax

impunctate ; elytra very finely punctured, a ti'ansverse band at the

base and another one near the apex fulvous, the extreme basal

margin black.

Length 7-8 millim.

Head impunctate, testaceous or pale fulvous ; eyes veiy large,

rather closely approached ; antennae with the four basal and the

two apical joints testaceous, the others black, third and fourth

joints equal ; thorax with very broadly flattened sides, the lateral

margins rounded, the anterior angles produced outwards into

a small tooth, the surface entirely impunctate, testaceous ; scu-

tellum blackish at the base ; elytra testaceous, with a transverse

fulvou.s band at the base ; this band is concave at its posterior

edge and extends generally downwards in a narrow stripe along

the suture, where it is connected with another broad transverse

band near the apex, neither of them extends to the lateral margins,

and the posterior band is sometimes reduced to a round spot

;
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under side and legs testaceous ; the extreme basal margin of the

elytra black.

Hah. Rio Janeiro.

This species is principally distinguished by the narrow black

base of the elytra, which extends to the shoulders and limits the

fulvous band anteriorly. The colour of the antennas will further

assist in the recognition of the insect.

Oedionychis prominula, sp. n. (Plate XY. fig. 1.)

Ovately widened posteriorly, black, the apical two joints of the

antennas fulvous ; thorax impunctate, narrowed anteriorly ; elytra

finely punctured, pale fulvous, the apical third portion black.

Length 6 millim.

Head impunctate, with the exception of a single puncture near

the eyes, black ; the eyes are very large and prominent ; frontal ele-

vations strongly raised, rather broad ; antennae long and slender,

black, the apical two joints fulvous, third joint shorter than the

fourth ; thorax twice as broad as long, the lateral margins rounded,

the anterior angles thickened and produced into a small tooth, the

sides broadly sulcate, the sulcus connected at the base with another

shallow transverse groove extending across the disc and close to

the basal margin, the rest of the surface imj)unctate, black, very

shining ; scutellum black ; elytra widened towards the middle,

rathei' broadly margined, minutely and closely punctured, the

anterior two-thirds flavous, the rest black ; under side and legs

black ; metatarsus short, claw-joint sti-ongly swollen
;
prosternum

deeply longitudinally sulcate.

Hah. Peru.

Distinguished by the black head, thorax, and under side, and the

short and posteriorly rather widened shape of the elytra.

EXPLANATION OF THE PLATES.

Plate XIV.

Fig. 1. HomofJiceta angustolhieata,
\

Fig. 7. Asphara zoniilata, p. 404.

p. 591.
i

8. A. tessellata, p. 416.

2. II. peruviana, p. 399.

3. II. argus, p. 591.

4. Asphcera alhicincta, p. 409.

5. A. nitidissima, p. 415.

6. A. elegantula, p. 412.

9. A. divisa, p. 418.

10. A. tarsata, p. 402.

11. Oedionychis duodecimnotata,

p. 454.

12. O. regina, p. 444.

Plate XV.

Fig. 1. Oedionycliis promintila, p. 460. Fig. 8. OediomjcMs bisbinotata,

2. O. centromaculata, p. 431.

3. O. exclamationis, p. 436.

4. O. basinotata, p. 453.

5. O. semifoveolata, p. 451.

6. O. interrupto-vittata, p. 436.

7. O. arcuatqfasciata, p. 431.

p. 428.

9. O. flavomarginata, p. 451.

10. O. ocellata, p. 434.

11. O. illustris, p. 440.

12. O. adjuncta, p. 449.
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7. Some Additious to the Knowledge of the Anatomy,

principally of the Vascular System, of Hatteria, Croco-

dilus, and certain Lacertilia. By Feank B. Beddakd,

M.A., F.R.S., Prosector to the Society.

[Received June 5, 1905.]

(Text-figures 59-69.)

(1) On some Points in tlie Vascular S3'stem of Satteria, p. 461.

(2) Notes on certain Veins in the Crocodile, p. 466.

(3) Notes on the Vascular System of Ophisaurus, p. 468.

(4) On the Anatomy of AmpMsbcena hrasiliana, particularlj'' of the Vascular
System and the Mesenteries, p. 479.

(1) On some Points in the Vascular System o/"Hatteria.

It is a notewortliy fact that, apart from the absence of a

copulatory organ, hardly anyone has attempted to utilise the

disposition of the internal viscera of Hatteria in order to show its

primitive, or at any rate isolated, position in the series with regard

to other Sanropsida. So far as I am aware, the only internal

feature in which Hatteria has been alleged to be primitive is in

the equal development of the internal surface of the lungs from
end to end, thei'e being no trace in this Sauropsidan of the

partly or wholly anangious region at the caudal extremity of

the lung found in Lizards *, and, of course, especially in Snakes.

On the other hand, Osawaf has lately used the inteinial viscera

to emphasise the likeness between Hatteria and the Lacertilia,

especially even the Agamid Lacertilia. It is, in fact, agreed on
all hands that the viscera of this reptile are not widely different

from those of Lizards. The absence of a penis could hardly

be alleged to be primitive ; it would rather "seem to be a

specialisation.

The vascular system of this reptile does not appear to me to

have been much investigated. Osawa, in his otherwise exhaustive

survey of the structure of Hatteria, has nothing to say of the

blood-vessels. HochstetterJ^ however, has given some details

concerning the intestinal arteries, quoting an earlier paper by
Klaatch §. In the long bibliography given by Messrs. Howes
and Swinnerton [j, which includes references to papers dealing

with " soft parts," as well as with skeleton, I can find no memoir
quoted which refers to the vascular system. I am able therefore,

as I hope, to add something to our knowledge of this system of

organs in Hatteria, and to furnish additional evidence towards
the settlement of the much-vexed question of the place of

Hatteria in the system.

* Milano, Zool. Jahrbiicher (Abth. f. Anat.), vii. p. 545,

t Arch. f. mikr. Anat. Bd. xlix. p. 113.

X Morph. Jahrb. vol. xxvi. p. 217, pi. v. iig. 1.

§ Ihid. vol. xviii.

II
Trans. Zool. Soc. vol. xvi. p 1.



462 MR. F. B. BEDDARD ON THE [ISTov. 28,

Artei'ial System.—The arrangement of the aortic arches is pre-

cisely like that of the Lacertilia. It is not so difi'erent from that

of Lacerta, Iguana, tkc. as is the arrangement found in Varanits.

The carotid arch gives off the usual three branches before joining

posteriorly the aortic arch. The third branch, that to the

muscles of the shoulder, arises just before the carotid arch joins

the aorta.

As to the systemic (aortic) arch (see text-fig. 59), it is in-

teresting to note that on both sides this arch gives ofl' an
(esophageal artery ; freqviently, as is well known, the light arch

alone gives off such a branch. Just at the meeting of the two
aortse the subclavians arise. A careful dissection shows (see

text-fig. 59, S'cl.) that both subclavians arise close to each other

—

and one a little in advance of the other—from the right aortic arch

only just before it joins the left. Each subclavian gives ofi' im-

mediately after its origin a forwardly directed vertebral artery,

which plunges at once into the parietes. Immediately after the

junction of the two aortse arises the first pair of intercostals.

Between this pair and the next arises a gastro-cesophageal artery.

This artery is separated from the gastric by three paii's of inter-

costals, and five pairs of intercostals lie between the gastric and
the superior mesenteric artery. The intestinal arteries I need

not refer to, as they have been already treated of by
Hochstetter *.

It may be mentioned that, as in some other Lizards (e. g,

Gerrhosaurus t), the pulmonary arch gives off on each side a
branch which runs along the windpipe and sends off branches to

the thyroid.

Ve^ioits Systein.—There is no question that, apart from details,

the venovis system of Hatteria is distinctly Lacertilian. Nor
do the dift'erences which it shows from Lacertilia tend to prove

a nearer resemblance to the Chelonia or to the Crocodilia. On
the other hand, I believe it possible to detect likenesses to the

Ophidia. This, however, in my opinion, does not argue a special

affinity between Hatteria and the Ophidia, but the antiquity of

the Hatterioj type, which pala?ontology, as is well known, has

proved.

The Lacertilia are distinguished by the double vena cava

posterioi', which is double, that is to say, as far forward as the

gonads, from which point onwards there is but a single ti'unk

formed by the fusion of the two trunks. As a rule, also, there is

an asymmetry between the two venae cavpe, or efferent I'enals,

as they are commonly termed. When there is this difference,

the right vessel is of greater calibre than the left. In Hatteria we
meet with the same conditions, and here the left vena cava is of

distinctly less calibre than the right. The two vessels, moreover,

* Morph. Jahib. vol. xxvi. p. 217.

t Beddai'd, "Anatomy of Gerrhosaurus" P. Z. S. 1905, vol. ii. p. 263, text-

fig. 37, P.
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Text-%. 59.

H^ /jCct.

Principal arteries of Satteria.

The left-hand figure represents more in detail the origin of the subclavians

Viewed from the dorsal aspect.

Ao., Ah. Right and left aorta; Ca. Carotid; D.B. Ductus botalli; g. Gastric;

Sy. Hyoid ; Ic. Intercostals ; L.Ao., B.Ao. Eight and left aorta ; M. Muscular

branch ; oes. (Esophageal ; Scl. Subclavians ; S.m. Superior mesenteric.
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as is also often the case with the Lacertilia, are separated by the

dorsal mesentery.

The afferent renals are, as is the case with Lizards, derived

from two sources : the caudal vein divides into t]:ie two veins of

Jacobson and there is also a system of vessels derived from the

hind limbs and from the parieties in that neighbourhood. I

traced the veins of Jacobson for some way into the substance of

the kidney. It appeared to me that they did not directly join

the anterior abdominal vein ; and in any case it seems clear that

instead of there being a branch superficial to the kidney which
joins the ischiadic afferent renal system as in other Lizards (for

instance, in Lacerta. as figured by Hochstetter *), there is at most
a branch which effects such a union running within the substance

of the kidney. I am inclined even to think that the union is

indirect. But in either case there is obviously an approach to

the condition observable in non-Boine Snakes, where the anterior

abdominal vein is independent of the caudal vein. It will be
noted, moreover, that the condition observable in the kidney-

region of Hatteria is quite remote from that to be noted in the

Varanidse and in the Crocodilia, where the ischiadic, or both
the ischiadic and caudal, veins are directly continuous with the

anterior abdominal vein or veins, and merely send branches to

the kidney. The afferent renal system of Hatteria is, as it were,

an exaggeration of the typical Lacertilian type.

It is more particularly the anterior abdominal vein which
appears to me to show these Ophidian characteis, partly matched,
however, as I shall indicate later, in a legless Lizaixl, Pygopus
lepidojnis. In Lacertilia, at least as a rule, the conjoined anterior

abdominal and portal veins enter the left lobe of the liver at or

quite close to its posterior border.

In Snakes, on the other hand, there is, at least in some cases,

a different arrangement. In Eryx, for instance t, the portal

runs along the side of the liver to its anterior end, giving off

branches at intervals to the liver-substance. In Hatteria also (see

text-fig. 60) this is precisely what hajapens. The anterior abdo-

minal vein, reinforced by the portal, runs in the membrane which
connects the stomach with the left lobe of the liver, giving off

branches at intervals to the liver-substance and receiving" at

intervals branches from the stomach. Towards the anterior end
of the liver the conjoined porto-abdoininal trunk finally disappears

in the liver.

The details of the blanching described here in general terms
can be understood by a reference to the figure (text-fig. 60).

Pygopids t shows an intermediate state of affairs. The main
branch of the conjoined portal and anterior abdominal veins

enters the liver near to its posterior extremity, as in Lacertilia

* Moi-pli. Jahrb. vol. xix. pi. xvi. fig. 12.

t "iNotes upon the Anatomy of certain Snakes of the Family Boidsa," P. Z. S.

1904, vol. ii. p. 113.

X p. Z. S. 1904, vol. ii. p. 17.
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generally. A thin branch, however, passing forward along the

Text-fig. 60.

Anterior abdominal and portal veins of Hatteria.

Al.c, Stomach ; Ant.Abd. Anterior abdominal ; Liv. Liver ; m. Gastro-liepatic

ligament ; P.v. Portal vein.

stomach, transmits branches to the anterior section of the liver.
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This appears to me to be a reminiscence or a prophecy of the

forwardly extended portal of HcMeria.
The anterior abdominal vein gives off on each side before the

union of its two roots a well-developed lateral abdominal vein,

so common a feature in the Lacertilia.

It is a noteworthy fact that some of the venous trunks within

the liver appear upon the surface of that organ instead of being

entirely concealed within its substance. Almost the whole of

the vena cava is thus exposed and a considerable section of the

hepatic vein.

Another difierence from the conditions usually, if not always,

to be observed among the Lacertilia is the total absence of dorsal

parieto-hepatic veins. This might at first appear to be a point of

likeness to the Crocodilia, among which the absence of these

veins has been asserted.

(2) Notes on certain Veins in the Crocodile.

Parieto-hepatic veins in Crocodilus acutus.—As there appears

to be a considerable conflict of opinion as to these veins in the

Crocodilia, coupled no doubt with actual differences in different

genera, it is perhaps worth while to record the condition of the

parieto-hepatic veins in Crocodilus acutus.

Contrary to what is to be met with in many Lizards and
Snakes*, this Crocodile has three sets of parieto-hepatic vessels,

viz. ventral, dorsal, and lateral. The two former alone exist in

the Squamata, so far as we know at present.

The dorsal parieto-hepatics exist on both sides of the vertebral

column. On the left side they are most extensive and have the

following arrangement :—There are five trunks which correspond

to as many ribs. The three anterior of these, of which the second

and third are the stoutest, combine to form a common trunk,

which enters the liver (naturally the left lobe) near its posterior

extremity. These vessels, where they emerge from the parietes,

receive, each one of them, an intercostal. The last of these three

vessels {i. e., that which is most remote from the heart) gives off

two branches. One of these seems to be of some morphological

importance ; the other appears to be less important. The latter

is a branch which joins the last intercostal, which takes a share in

this section of the hepatic portal system. The vessel in question

runs along the " diaphragm," and, receiving the branch already

referred to, enters the liver independently of the main dorsal

parieto-hepatic trunk. The branch which I regard as of some little

morphological importance arises from the bend of the third of the

first three affluents of the dorsal parieto-hepatic ; it receives an
intercostal and then perforates the dorsal mesentery and joins the

system of parieto-hepatic vessels of the right side. I regard this

vessel as of importance because it seems to represent a corre-

* In all snakes, so far as mj' own experience goes.
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spending vessel in Tiliqua *, which arises on the left side of the
vertebral column and joins the right parieto-hepatic. In the
Lacertilia generally the dorsal parieto-hepatic veins are on
the right side only ; and if there are such vessels on the left they
either join the right-hand vein before entering the liver, as in

Tiliqua, or, as in Iguana^ and Angttis t, supply the gastric and
oesophageal networks and thus reach the liver indirectly. It may
be said, therefore, so far as present knowledge allows the state-

ment, that the Crocodilia difler from the Lacei'tilia in having
a left as well as a right dorsal parieto-hepatic, entering the liver

independently into both right and left lobes.

On the right-hand side of the body the single dorsal hepato-

parietal trunk is composed of three stout affluents, of which the

two posterior are joined by a cross anastomosis. The anterior

vessel is continued forwards superficially and joins, or nearly

joins, the right azygos. I may remark that on the left side the

gaps between the several superficially running sections of the

azygos are more pronounced.

Finally, the venous system of the liver in Crocodilus acutus
receives another afliuent, which is not, as I believe, represented in

the Lacertilia. This is a vein which arises from the parietes on
the right side, in a position intermediate between the dorsal and
ventral parieto-hepatics. This single vein arises from a longi-

tudinally running trunk in the parietes which corresponds, as I

think, to the lateral abdominal vein ; it passes straight to the

liver, which it does not, however, enter independently, but in

common with the dorsal parieto-hepatic.

The above-given facts are, as has been already mentioned, not

in entire accord with previous statements.

Hochstetter observes § " Eine vena hepatica advehens vertebralis

[= 7ny i-ight dorsal parieto-hepatic] wie bie Lacerta und anderen
nicht vorkommt." But his observation refers to Alligator lucius.

Jacquart i|,
who previously studied the venous system of the

same species (" Caiman a museau de Brochet "), makes no
particular mention of the vessels which I describe here in

Crocodihts acutus. He refers to what is possibly the right dorsal

parieto-hepatic (figured in fig. 1, pi. iii. 20 d, of his memoir)
merely as " une petite veine qui contourne le bord tranchant du
lobe droit du foie " ; and the vein in question may be really a

branch of the ventral parieto-hepatic system. For the possibly

corresponding vein of the left side (figured by Jacquai-t in fig. 1,

pi. iii. 41, of his memoir) no special reference is made in the

text.

Rathke^, however, under the name of "vena epigastrica

* Beddard, " Coutributions to the Anatomy of the Lacertilia : Pt. I.," P. Z. S.

1904, vol. i. p. 445.

t Id. ihid. p. 440. % Morph. JB. vol. xix. p. 473.

§ Morph. JB. xix. p. 478. ||
Ann. Sci. Nat. (4) ix. 1858, p. 129 &c.

'I'
' Uutersuchungeu iiber die Entwickelmig und der Korperbau der Krokodile'

(Braunschweig, 1866), p. 256. The same name is also applied to the abdominal veins

;

but, I presume, in error for " externse."
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interna," does describe such vessels as I have dealt with above
;

but his descriptions do not tally exactly with the facts which
I have observed, and it is not clear to what species or even to

what genus his observations refer.

There are also ventral parieio-hepatic veins connected with the

epigastric vein, which are but slightly dealt with by Rathke * and
not figured by Jacquartt. These are most conspicuous in the case

of the right lobe of the liver. They are partly directly connected

with the right epigastric vein and partly enter the ventral parietes

separately. There ai'e three of these vessels, which arise from a

slender superficial vein running along the ventral surface of the

liver and continuous with the anterior abdominal vein posteriorly.

The first of these ventral parieto-hepatic veins {i. e., that nearest

to the breast) divides into three branches, of which one joins the

epigastric and the others plunge into the ventral parietes

separately. The second vein is at about the middle of the liver

and joins the epigastric. The third is really given off from the

anterior abdominal before it entei's the liver and joins the

epigastric.

On the left side there is only one of these veins corresponding

in position to the stronger and middle one of the three on the

right side.

(3) Notes on the Vascular System o/" Ophisaurus.

The most recent memoir known to me which deals with the

blood-vessels of Ophisaurus apiis (Pseudoptts pallasii) is by
Prof. Hochstetter J, whose notes refer entirely to the venous

system of that Saurian. Some earlier works upon comparative

anatomy, such as those of Siebold and Stannius §, contain various

facts relating to the blood-vessels. But I find that the recorded

knowledge of the course of the arteries and veins in this Lizard

is practically confined to Rathke's extensive memoir 1 1 and to

Hochstetter, and does not enable us to draw up anything like a

complete account of the vascular system. I have therefore

thought it desirable to utilise a thoroughly injected example of

this Lizard, which was treated immediately after death, for the

purpose of a further contribution to the knowledge of the vascular

system in Lizards, which matter has been for some time occupying

my attention.

The origin of the several aortic trunks from the ventricle is as

in other Lacertilia and a detailed description of the same is

therefore unnecessary here. The carotids show certain pecu-

liarities which are worth noting. The cai'otid arteiy arises from
the carotid arch just where it turns over to join the systemic

arch of its own side in a fashion which does not appear to

* Loc. clt. t Zioc. cit.

X
' Veiiensystem der Amnioten," Morph. Jahrb. xix. 1893, p. 475.

§ Handbuch der Zootomie, 2 Theil, Amphibien (Berlin, 1856), p. 225.

il

" Die Aorteiiwiivzel der Saurier," Denkschr. Akad. Wien, xiii. (1857).
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characterise other Lizards. As will be seen from the drawing
(text-fig. 61), the artery is not merely a branch of" the arch, but
between the two is an abbreviated rete mii-abile. The carotid, in

fact, ai'ises by three or four mouths, which at once unite to form
the single vessel. This is not shown in a lateral view of the
neck-arteries given by Rathke.
One cannot but compare this with the carotid " gland " of

the Frog.

Precisely the same mode of origin was shown on both sides of

the body, so that we have evidently not to do with an asymmetrical
anomaly.

Text-fi^. 61.

Heart and aortic trunks of 0-phisaurus, to illustrate mode of origin of

carotid (c).

Branches of Carotid.—Before the origin of the carotid artery,

the carotid arch, as in other Lacertilia, gives off branches, which
differ in detail from these other forms. The fii-st to be given off

is a branch to the thyroid on the right side ; I did not notice a
corresponding branch on the left side, and, as will be seen shortly,

the right half of that gland receives its blood-supply from another
source. The next trunk divides into three principal branches, of

which the first supplies the sternal musculature and the adjoining-

parts, the next is a slender artery which runs under the skin and
above the muscvilature, ramifying out beneath the scales. The
third branch goes to the hyoid region.

The right aorta gives off the subclavian vessels before joining the
left aorta. My observations upon these arteries agree with those
of Rathke. They arise by a common stem from that aorta, which,
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after giving off at any rate one intei'costal twig, divides into two
slender trunks diverging right and left. Each of these separates

from itself immediately after its own origin a vessel which
rapidly plunges into the thickness of the body-wall in the middle
line, and which represents on either side the anterior vertebral

arteries of other Lizards. In spite of the limbless character of

this OpMsatijTus, the subclavians are still more distinctly re-

cognisable as such than they are in AmpMsbcena.
The left aorta gives off several vessels to the oesophagus before

joining the right aorta, but no intei-costals. On the other hand,

the right aorta gives off several intercostals before joining the

left. Rathke mentions oesophageal arteries as arising from the

right aorta.

The carotid artery does not pass up the neck alongside of

the trachea. But the windpipe is, as in other Lacertilia, accom-

panied by an arteiy. This artery, however, in Op>hisaurus is

only to be seen on the right side of the trachea ; on the left there

is at most a rudiment of the same. It gives off branches to the

th}T?oid which correspond to those given off on the left side by
the carotid arch before it gives off the carotid artery. This

tracheal arteiy arises, as do the corresponding pair in Hatteria,

&c., from the pulmonary artery. In Op)Msa%<jrus it is accom.-

panied by a vein of larger calibre than itself, which runs up the

neck in close contact with it and again only on the right side.

On the left I could discover no traces of a corresponding vein.

This vein joins the ante]:'ior cava. The asymmetry in this part

of the arterial system is noteworthy, for the reason that it is the

only part of the arterial system which shows, in correspondence

with the snake-like habit of body, any traces of an asymmetry.
The dorsal aorta gives off ventrally a regular paired series of

intercostals, which fail apparently nowhere and are even and
regularly paired throughout.

(Esophageal and Gastric Arteries.—A striking feature of this

Lizard as compared with many is the very large number of

trunks arising from the aorta which supply the oesophagus

and stomach. There are two oi' three oesophageal vessels arising

from the left aorta before it joins the right. After the junction

there are seven small arteries still supplying the oesophagus.

Of these, which are not mentioned by Rathke, the first four

arise from the aorta itself. After these come three trunks,

which arise not from the actxial aortic trunk but from the inter-

costal vessel of the left side. All of the oesophageal arteries

are very small and at the same time very convoluted in their

course. Following them are five gastric trunks, which are all of

greater calibre than the oesophageal vessels. The last three of

these are particularly important. A considerable gap separates

these gastric vessels from the three chief arteries which end upon
the walls of the intestinal canal. Hochstetter has figured three

variations in point of origin of these threearteries. In the individual

dissected by myself I found one of these three arr-angements to
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exist, and that was^first the arteria ccecaUs, second the arteria

coeliaca, and then, of course, the mesenteric. The coeliac artery is

limited to the stomach, liver, pancreas, and spleen. The small

branch to the spleen arises on the right side of the mesentery. It is

Text-fie-. 62.

Intestinal arteries and portal of Oj>7iisaurtts, from left side.

A.m. Mesenteric artery; Caec. Cieeal arterj^; Coel. Coeliac arterj'; Spl, Spleen;
Pa. Pancreas ; P.v. Portal vein.

thus not seen exactly in the accompanying drawing (text-fig.'^ 62),

which represents the arteries and veins seen from the left aspect

of the suspensory membrane of the alimentary canal.- It is to be

Proc. Zool. Soc—1905, Yol. II. No. XXXII. '32
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noticed that all three of the important gastro-intestinal ai'teries

in this Lizard arise from the aorta at the same plane exactly.

One is not more to the right or left of the median ventral line of

the aorta than the others. The hepatic artery accompanies the

conjoined abdominal and portal veins in entering the liver. That

organ is also supplied by several small branches (see text-fig. 64,

p. 475), which naturally owe their blood to the anterior gastric

arteries already mentioned, inasmuch as they accompany the

gastric veins, which, as is stated below, pour their contents into

the anterior region of the liver. I did not detect any fm*ther

arterial blood-supply of the liver than from the two sources

referred to.

Renal Arteries.—These arteries (text-fig. 63, p. 473) are very

numerous and show a great regularity, not only in their mode of

origin, but in their segmental relations. I counted six separate

renal arteries on the right side and seven on the left ; and in

addition to these the iliac ti-unks, which also give oflF the epigastric

arteries, send a branch to the kidneys posteriorly. The renal

arteries are accurately paired, save that one artery is missing on
the right side. That they are otherwise accurately paired is

connected with the fact that they all arise in common with the

intercostal ai'teries. Each artery runs over the kidney for some
distance before opening into it rather laterally and of course

dorsally.

Anterior Abdominal Vein.—This vein is typically Lacertilian in

origin and distribution. There are nevertheless two or three

facts concerning its branches to which it will be necessary to call

attention.

The vein arises as usual by two roots from the caudal vein.

On each side before they unite into the single vein each half gives

off two small veins side by side to the posterior part of the kidney

posterior in position to the parieto-renal afl:erent veins mentioned

below. After the origin of these a larger vein is given off

which runs along the body-wall dorso-ventrally and on the outer

side of the kidney. This vein dies away anteriorly before the

anterior end of the kidney. It is, as I think, the lateral abdominal

vein of other Lacertilia. The anterior abdominal vein runs along

the mid-ventral line of the body and is supported by a fold of

peritoneum, the continuation backwards of the falciform ligament,

and thus the equivalent of the primitive ventral mesenteiy. The
vein joins the portal before entering the liver close to the gall-

bladder.

Hepatic Portal System.—The intestinal portal vein posteriorly

frees itself from the large intestine, along which it runs in close

apposition, at the junction of the small and large intestines.

Henceforth it lies at some distance from the intestine in the

mesentery. It is noteworthy that this main portal trunk lies on
the left side of the dorsal mesentery, so that it lies superficially

to the arteries when this mesentery is viewed from the left side.

The vein, moreover, contrasts with the arteries over which it runs
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by its straight as opposed to their highly sinuous course. This

applies also to the affluents of the portal, which, so far as concerns

the small intestine, are five in number.

Text-fis-. 63.

Renal arteries of OpJdsaurus.

Ao. Aorta ; A.B. First and last renal arteries ; ep. Epigastric ; Ic. Intercostal.

The gastric afflvients of the portal trunk arise from both sides

of the stomach. On the i-ight side is a vein which runs forward

along the stomach to nearly its anterior end, but stops a little

before a region of the stomach the veins of which instead of

joining the main portal system open independently into the liver

;

the arrangement of these veins Avill be considered presently. At
32*
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the posterior end of the stomach this portal afBvient joins the

main portal trunk in the immediate neighbourhood of the
junction of the latter with the anterior abdominal vein.

On the left side is a corresponding vein which takes up blood

from the spleen as it passes that viscus.

The liver anteriorly is suj)plied (see text-fig. 64, p. 475) with a
series of some five gastro-hepatic veins, which run across from the

stomach to the liver, where they are collected into a longitudinal

vein before opening directly into the liver. This forwardly
directed vessel is not, however, a direct prolongation of the con-

joined poi'tal and anterior abdominal as in Hatteria*" . This vein

also receives the dorsal parieto-hepatic aifluents of the hepatic

portal system, which will be dealt with immediately. Accompany-
ing each gastro-hepatic vein is an artery, which arteries I have
already described above. The close association of gastro-hepatic

veins and supplementary hepatic arteries is very reminiscent of

what is to be found among Snakes, and very unlike the prevailing

arrangement among Lacertilia. It is doubtless to be correlated

with the great length of the liver in Ophiscmrus and Snakes.
The dorsal parieto-hepatic veins are particularly well developed

in this Lizard as compared with many other genera. And,
furthermore, they differ from those of many other Lacertilia in

being mainly developed upon the left instead of upon the right

side. There is, in fact, only one of these veins upon the right side.

On the left, on the contrary, three or four veins arise from a varied

number of intercostal spaces. The most posterior of these runs
along the vertebral column for a distance of seven vertebrae,

receiving a branch corresponding to each intercostal space. The
vertebral afliuents of the hepatic portal' system which arise in

front of this have not so long a coiu'se along the vertebral column
by far. They emerge from the parietes and at once pass down-
wards to the portal system. These dorsal parieto-hepatic veins

join the longitudinal vein already described, which i-uns along the
dorsal edge of the liver anteriorly and which also receives the
gastro-hepatic vessels. The fact that this system is almost
entirely developed on the left side is to be compared with the
parallel fact that the only one of two azygos veins to be retained

in Ophisaifjvus is also the left-hand vein.

Epigastric System of Veins.—The smaller veins which run in the
umbilical (falciform) ligament and pour their contents into the

liver have a somewhat different arrangement from that found in

certain other Lizards. The system, instead of consisting of one
continuous vein running in the falciform ligament in close

apposition to the ventral body-wall in the median line with
branches to the liver-substance, consists of two separate veins of

considerable size. The anterior of these enters the liver far

forwards. It is formed of two veins which unite just before

their conjoined entry into the liver, of which the anteriorly

* Above, p. 464, I offer some remarks upon this extension forwards of the portal
vein, also on p. 484 of the present communication.
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running one is much the shorter ; the posteriorly running vein

extends back to nearly the end of the liver, but sends no branches

into that organ ; nor is it continuous, so far as I could make out,

Text-fie'. 64.

Hepatic portal system of OpJiisaurus.

^M*.^6(?. Anterior abdominal ; ep. Epigastric veins ; G. Gall-bladder; ff.v. Gastric

vein ; ffJiep. Gastro-bepatic veins ; ffast. Gastric artery ; L.v. Lateral vein on
liver receiving gastro-hepatics ; L. Liver

; p. Pancreas ;
par.hep. Parieto-hepatio

veins ; P.v. Portal vein.
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with a second epigastric vein, which, running parallel to and above
the anterior abdominal, enters the shelter of the livei- at its end
close to the anterior abdominal and joins that vein under the
lower surface of the right lobe before it loses itself in the substance

of the liver. The disposition of these veins will be obvious from
an inspection of text-fig. 64.

Renal Ported Veins.—In addition to the veins from the tail which
bring blood to the kidneys, these glands are also supplied with
blood from the parietes in their immediate neighbourhood. A
series of vessels (see text-fig. 65) arises from the body-walls aiid

plunges into the substance of the kidney on either side. These
vessels were for the most part partly injected in the specimen at

my disposal and can therefore be accurately mapped. The perito-

neum in this region of the body as elsewhere is densely pigmented.
But the difficulty of seeing through it is removed by the fact that

it is very loosely attached to the parietes and to the kidneys, which
lie, of course, behind it. When it is carefully removed the veins in

question are very plainly exposed. They arise from the parietes

very laterally—that is, not at all close to the median dorsal line,

whence such vessels ordinarily arise in Lizards. Originally they
appeal- to have been accurately segmental, one arising fi-om each

segment as denoted by a rib. In point of fact, however, the vessels

belonging to two or to three ribs occasionally unite before opening
into the kidney. It is also to be noted that the veins in question

pour their contents into the kidney at different levels. Some
vessels enter the kidney along its outer edge, while others plunge
into its substance more dorsally. This arrangement is roughly

alternate. There were six of these vessels to each kidney, but
their distribution was not exactly the same on both sides of the

body. These vessels do not appear to be referred to by Hoch-
stetter, though he mentions them in Anguis fragilis. I have
noticed them in other Lizards, where possibly they are represented

by the veins from the hind limbs. In any case they are very

conspicuoiTS and impossible to miss in Ophisaurus, and their

arrangement is somewhat different from that which characterises

Anguis.
It is fui-thermore to be noted that those veins which enter the

kidney more dorsally join in each case one of another series of

afferent renals. I counted three of these on the right side, which
emerge from the parietes very close to the dorsal middle line.

They are rather stouter vessels, and run over the dorsal surface

of the kidney nearly to the outer edge of that gland before

plunging into its substance. All these parieto-renal vessels

become lost in the substance of the kidney. There is no super-

ficially running trunk continuous with the caudal vein posteriorly

into which they open. Nor can they be traced into direct and
superficial connection with the efl^erent renal veins.

Swpra-renal Portal Veins.—These important veins are naturally

referred to by Hochstetter, who has done so much towards the

elucidation of this as of other venous systems in the Lacertilia. I
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shall, howeA^er, describe the conditions observed by me in a male
Ophisaurus (Hochstetter also examined a male) as an indication

of the variability of this region of the venous system. Each

Text-fie-. 65.
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Eenal veins of Opliisauriis.

a. Intercostal arteries ; Ant.Ahd. Anterior abdominal vein ; L.Abd. Lateral
abdominal vein ; >'. Afferent renals ; v. Veins running from parietes to the
kidney.

supra-renal body has two series of affluent supra-renals, as has

Iguana*. There is an outer series springing from the lateral

* Beddard, " On the Venous System in certain Lizards," P. Z. S. 1904, vol. i. p. 443.
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parietes in line with the afferent renal veins that have just been
described, and an inner series emerging from the body-wail close

to the median dorsal line. Of the latter I observed only one
vessel on each side of the body. Of the former there were two
on the left side and one on the right. They collected blood, how-
ever, from more than one intercostal space. On the left side a

blood-vessel belonging to the same series runs from the parietes

to the sperm-duct some way behind the testis and supra-renal.

I did not observe one of these vessels on the right side.

Resiijine.

It may be useful to state briefly the main facts in the circulatory

system of this Lizard for purposes of an easier comparison with
other forms.

Arterial System.

(1) The origin of the carotids from the carotid arch suggests
the carotid " gland " of the Frog, inasmuch as the carotid trunk
arises by several moviths from the carotid arch as it bends round
to join the systemic arch.

(2) As in some other Lizards, the pulmonary artery gives off

a branch running along the trachea and supplying the thyi'oid

body. This exists only on the right side. The artei-y is relatively

small.

(3) The suhclavians are two slender vessels arising by a
common trunk fi'om the right aorta and give off two vertebrals,

one arising from each.

(4) The intercostals are quite regularly paired^ and nowhere
deficient or asymmeti-ical. They commence upon the right aorta
before it joins the left.

(5) The left aorta gives off several oesophageal branches.

(6) There are seven oesophageal arteries arising from the common
aorta, of which the last three arise from the intercostal of the
left side.

(7) There are five gastric arteries anterior to the coeliac.

(8) The liver is supplied with arterial blood from tivo sources.

First by the usual Lacertilian hepatic artery, which is a branch of

the coeliac ; and secondly by a number of small trunks accomjmnying
the gastro-hepatic vessels and arising from the gastric arteries.

(9) The relative positions of the coeliac, superior mesenteric,
and csecal arteries (as has been shown by Rathke and Hochstetter)
differ.

(10) The renal arteries are six or seven in number, arising in
common loith the intercostals and nearly regidarly paired. The
iliac arteries also give off a branch to the kidneys.

Venous System.

(1) The anterior vena cava of the right side receives a branch
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lohich runs along the trachea parallel with a tracheal artery

referred to. This vein does not exist on the opposite side.

(2) The azygos vein is developed on the left side of the

body only.

(3) There is an unusual series of vestiges of the j^osterior

cardinals, which, like the anterior vestige of the same, the azygos,

are upon the left side of the body, and, with the exception of a

small twig, not upon the right side. The veins foi'm the dorsal

parieto-hejjatics, and j^our their contents into a common trunk
lohich runs heloio the liver only in its anterior region, and vjhich

receives also branches from the first half of the stoinach.

(4) The anterior abdominal vein receives the portal i^^st before

its entrance into the liver, along which it is not prolonged, and
just after the entrance of the portal the posterior part of the

epigastric vein. The anterior region of the epigastric vein is

either separate from the posterior part or joined by the minutest
twig ; it pours its blood into the liver near to its anterior end.

(5) There are gastro-hepatic vessels to the number of four or

'five in the anterior region of the stomach and liver only. The blood

from the postei-ior region of the stomach is chiefly collected into

a vessel which runs back along the stomach and joins the com-
bined portal and anterior abdominal.

(6) The sitpra-renal 2^ortal system consists of tioo series of
vessels, of which one series, consisting of one or more twigs, arises

from the parietes laterally ; the other series, consisting of one
vessel only, arises from the parietes close to the dorsal middle line.

Veins also emerge from the parietes and run to the sperm-duct.

(7) The Tiidneys receive blood from the parietes in their neigh-

bourhood by a series of about six veins to each kidney arranged
metamerically, and corresponding in point of emergence from the

parietes with the more laterally placed supra-renal portals.

The two halves of the anterior abdominal, before they join,

also give off two tivigs to the kidney on each side

(8) A lateral abdominal vein is present, which runs along the

kidney on the outer side, but dies away before reaching its

anterior end,

(4) On the Anatomy of Amphisbfena brasiliana, particularly of the

Vascular System and the Mesenteries.

Though a good deal of information concerning the anatomy of

this genus of Lacertilia is already contained in zoological litera-

ture *, there remain certain matters which have not been ex-

haustively stvidied, either in the species [Aonphisbcena brasiliana)

with which I deal in the communication now submitted to the
Society or in other species. I have therefore, in continuation of

a series of dissections of the Lacertilia, some of the results of which

* The pi'iiicipal anatomical memoirs dealing with the viscera are hy v. Bedriaga
(Arch. f. Natnrg. 1884), Smalian (Zeitscliv. wiss. Zool. 1885), and Butler (P. Z, S.

1895). In none of these is A. brasiliana dealt with.
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have been published by the Society*, attemj)tecl to fill in some of

the lacunpe in our knowledge of an undovibtedly interesting genus
of Lacertilia, the systematic position of which within the order

cannot certainly at present be i-egarded as conclusively decided f.

Ilesenteries and Veins of the Liver.—The hepatic ligaments are

quite typically Lacertilian, though presenting apparent differences

from those of other Lacertilia, which are due simply to the snake-

like form of Am2)hisbcena and the correspondingly snake-like

form of the liver. In my example of Amphisbcena hrasiUana,

measuring 15 inches in total length, the liver is 107 mm. or nearly

4| inches. The smaller left lobe, which extends neither so far

forwa,rd nor so far backward as the right lobe J, is oxAj 73 mm.
long. It may be noticed in passing that the liver shows several

rather obliquely placed transverse fissures, a state of aflfairs which
is known to exist in burrowing, and also in marine, snakes and
in the burrowing Csecilians. The transverse lobation of the liver

is not, however, a very marked phenomenon in this Lizard and
might easily be, as it has been by some at any rate §, overlooked.

The umbilical ligament is, as in other Lizards, attached along
the whole length of the liver from beginning to end. It does

not, however, end with the liver, but is prolonged further, in fact

to the very end of the abdominal cavity. This fact has been
noted by Butler ||, whose remarks, in so far as they bear upon the
matter under consideration, are as follows :

—" In many Lizards

these fat-bodies, pushing the peritoneum before them, bulge into

the body-cavity ; and, lying on the course of the large vessel,

ventral to the .... bladder .... and the alimentary canal, into

the ventral ligament of which they in some forms (Amphisbfenidse)

obviously extend," &c. Posteriorly, however, in the present species

the umbilical ligament is not attached to the gvit. It leaves the
liver for the stomach at the gall-bladder and ceases to be attached

to the stomach on a level with the posterior extremity of the right

lobe of the liver. The ligament is single throughout.

The liver is attached dorsally by membranes which find their

homologues in other Lacertilia and are indeed but little altered

from the ai'rangements found generally. There ai-e two of these

membranes. The left-hand one attaches the left lobe of the liver

to the stomach, and the right-hand membrane is the " Hohlvene-
gekrbse " of Hochstetter, which attaches the vena cava to the
dorsal parietes posteriorly and is continued on to the gonad, and
which antei'iorly has somewhat varying relations among the

Lacertilia to the stomach and the parietes. In Amphisboina
this mesentery does not reach the dorsal body-wall independently

* P. Z. S. 1904, 1905.

f For a resume of opinion, see Fiirbringer, " Beitrag z. Systematik und Genealogie
der Keptilien," Jen. Zeitsclir. xxxiv. 1900, p. 616.

X It thus differs from A. cinerea as figured by v. Bedriaga, Arch. Naturg. p. 481
1884, pi. iv. fig. 2.

§ U. g. by Cuvier, ' Le9ons d'Anat. Comp.' ed. 2, vol. iv. part ii. (1835).

II
"On the Relations of the Pat-Bodies of the Sauropsida," P. Z. S. 1889,

p. 603.
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of the stomach , to which it is attached . This disposition is possibly

due to the absence of a left lung and its accompanying pulmo-

hepatic ligament, which in forms where it does occur comes into

relation with the right hepato-gastric ligament. At a distance

of rather more than 40 mm, from the anterior end of the liver

the two dorsal hepatic ligaments unite to form a single membrane,

which extends forward for the remainder of the course of the

liver. It is at least common, if not the rule, among the Lacer-

tilia, for these two membranes to unite anteriorly. So that the

conditions obtaining in Amphisbcena are merely an exaggeration

of those to be seen elsewhere, and due to the elongation of the

liver. I shall recur to this anatomical relationship of the mem-
branes in considering the blood-vessels Avhich I'un in them.

Text-fig. 66.

^

Membranes uniting vena cava and left lung in Am/pJiisbcena hrasiliana.

a. Umbilical ligament ; h. Pulmo-hepatic ligament ; Lu, Lung ; v.c. Vena cava.

The liver is also attached to adjacent viscera by a lateral

mesentery upon the left side of the body, and uniting the liver with
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the fully developed left lung (tbe only lung, as Mr. G, W. Butler

has correctly asserted, which exists in Ampkisbcena). The pulmo-
hepatic ligament in question is attached to the outer border of

the lung, where it is first visible (text-fig. 66, B) at some little

distance from the commencement of the lung, but at a greater

distance from the termination posteriorly of that viscus. It is

seen to be covered by the umbilical ligament when the reptile

is dissected so as to leave the umbilical ligament on the left side
;

it is furthermore attached at first to that ligament, and has

therefore a common attachment with it to the liver. Further
forAvai-d (text-fig. 66, C) the course of the attachment of the

pulmo-hepatic ligament gradually moves over the lung obliquely

until it comes to lie upon its inner border, i. e. that nearest to

the liver, or rather by this time the vena cava, for the liver-

substance ends anteriorly a good way behind the heart. At the
same time the umbilical ligament moves obliquely in the line

of its attachment in the opposite dii-ection, so that ultimately

(text-fig. 66, A) the inner edge of the lung is tied to the
opposite edge of the vena cava by a short mesentery which is

formed by the fused pulmo-hepatic and umbilical ligaments,

while the inner edge of the lung is attached to the median parietes

by a ligament which is presumably umbilical ligament only.

These relations will be understood by an inspection of the
accompanying figures (text-fig. 66), which represent a series of

diagrammatic transvei'se sections through the region of the liver

and lung which are dealt with here. These attachments between
the liver and lung are not peculiar to Amphishcena, as I believe

;

but they are specially obvious in that Lizard on account of the
elongation of the organs concerned. The only other ligament in

this region of the body which remains to be noticed is the pulmo-
gastric, which attaches the lung to the stomach. It extends
along the whole lung, and is continued beyond it as a fold upon
the stomach, extending back as far as the spleen.

Ainp)hishcena agrees with other Lizards in the possession of a
parieto-hepatic system of veins, which seem, however, to be limited

to the dorsal body-wall. I could at least observe no svich veins

in the umbilical ligament belonging to the ventral epigastric

system. Of the former there are, as Mr. G. "W. Butler has
coiTectly pointed out *, five veins distributed along the course of

the liver, and not limited, as they so often are, to the right lobe

whei'e it is free from the left. These veins (text-fig. 67) are large

and for the most part bifurcate with a long course between the
point of evergence from the body-wall and of entrance into the
liver. They run, of course, in the right hepato-dorsal mesentery.
The large number of these veins is not an important character, for

in Scincus officinalis I find as many as six. It is their extension
along the whole length of the liver which is worthy of note, and
is a likeness to the conditions which obtain in the Ophidia.

* P. Z. S. 1895, p. 699, footnote.
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Text-fig. 67.
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Liver of Ampliishcena hrasiliana, ventral view.

Ant.Abd. Anterior abdominal vein ; d.h.p. Dorsal parieto-hepatic vein

;

g.h. Gall-bladder ; vci. Vena cava posterior.
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Between the liver and the stomach runs a forward extension of

the portal vein, which dies away anteriorly but nearly reaches the

forward extremity of the liver. At first the dorsal parieto-

hepatic vessels, where the right lobe of the liver is prolonged

beyond the gall-bladdei', open directly into the intra-hepatic

venous system. But further forward, where the two lobes of the

liver come into continuity and the two dorsal hepatic ligaments

fuse, the parieto-hepatic portal veins open into (or at least very

close to) the forward extension of the portal vein already referred

to. It is only in this region that gastro-hepatic vessels occur.

The left gastro-hepatic ligament carries no gastro-hepatic vessels,

that I could see, in that part where it is free from the right

ligament. The vessels, in fact, are first visible about 40 mm. from
the anterior end of the liver. They open into the longitudinal

portal vessel like the dorsal parieto-hepatic veins.

It is important to notice the likeness which the arrangement
of these veins in Amphishcena bears to the similar arrangement
of the same veins in Snakes on the one hand and in Hatteria on
the other. In Lacertilia, as a rule, the gastro-hepatic veins

bringing blood from the stomach and oesophagus to the liver enter

the latter organ separately, or at most one or two blend together

before opening into the blood-sinuses of the liver. In Hatteria,

as I have already pointed out *, there is a collecting-vein, which
is a prolongation forward of the portal vein, that is the conjoined

portal and anterior abdominal, which runs in the gasti-o-hepatic

ligament on the left side of the body and receives on the one hand
veins from the stomach, while on the other side it gives off" veins

to the liver. There is, however, in Hatteria, no further resem-

blance to the conditions which obtain in AmjyMshcena. In Snakes
there is the further likeness in that, while there is the same
forward prolongation of the portal vein forwards between the

liver and the stomach, this vein not only receives branches from
the stomach which it transmits to the liver from the opposite

side, but it is also in connection with the venous system of the

body-wall by means of the dorsal parieto-hepatic veins, which
thus come, as in Amphishcena, into close relations with the gastro-

hepatic veins.

The important point of likeness between all three types is, as

it appears to me, the extension forwards of the portal up to or

nearly up to the anterior extremity of the liver. The close

association in Snakes and in A'^njihishcena of the dorsal parieto-

hepatic vessels with branches from the stomach to the liver seems to

me to be dependent merely upon the narrow form of the body and
of the liver, and the consequent necessity of packing everything

in a narrow space. As it is so markedly the rule for the portal to

enter the liver at its hinder border in the Lacertilia, these two
divergences from that normal condition cannot but attract atten-

tion, especially as they show a likeness to the admittedly nearly

* Above, p. 464.
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related Opliidia. A likeness between Hatteria and the Ophidia
fits in well with the view that Hatteria, though unquestionably an
ancient form, is nevertheless to be placed closer to the iSquamata
than to any other group of Reptiles. The Amphisbsenids un-
<loubtedly differ much from other Lacertilia, not only in sti'uctures

related to their apodous condition and snake-like habit, but in

various features which have at least no obvious connection Avith

their mode of life. There are no clear indications of their
i-elationship to other Lacertilia*. It may be that the fact dealt

with above is of some suggestiveness as a. clue to the position of

this group, which, judging from its distribution and great modifi-

cation, would not seem to be a modern type of Lacertilian.

Other Veins.—It has been recorded by v. Bedriaga that the
posterior vena cava of Amjjhisbcena shows no divergences from
the Lacertilian type. The left vena renalis revehens turns
abruptly to the right at about the middle of the testis, where it

receives the left spermatic vein, and from the light vena renalis

revehens where the latter receives the right spermatic vein. In
its course the vena, renalis revehens of the right side (no doubt
of the left also, though I have not positively ascertained the fact)

appears to receive several veins from the parietes. These, how-
ever, really open into a vein to be described later.

Siqira-renal portal veins exist. Thei-e were two on the left

side and two on the right. On the right side, where circumstances
ullowed a more careful study, these veins were seen to open into

a vein running along the vas deferens as figured by Hochstetter t
for Lacerta viridis. But in Amphishcena this vein runs back to

the kidney and i-eceives in its course between the testis and the
kidney four veins from the parietes springing close to the dorsal

line. In continuation of this series three veins open into each
kidney.

This vein is shown in the accompanying figvire (text-fig. 68,

p. 486). It is clearly the equivalent of the vena deferentialis

figured and described hy Hochstetter in Varanus %. He does not,

however, mention branches to it from the paiietes, such as occur in
AmjyJiishoina. Considei-ing this latter fact and the relations of

the vein to the vas deferens (Wolfiian duct), I imagine that it is to

be regarded as a persistent, though small, posterior cardinal vein.

"V. Bedriaga, in his illustration § of the viscera and vascular
canals in Amphisbcena cinerea, shows veins from the parietes
opening into the vena renalis revehens of the left side. But this

illustration refers to a female example, in which the vein which
I have just described may not exist. Moreover, veins running
along the oviducal membrane and opening into the kidney-system,
such as exist in other Lizards, are obviously not the homologues

* They are, as it appears to me, rightly regarded by Fiirbriuger as a suborder
equivalent to Lacertilia vera, Chamseleouta, &c.

t Morph. JB. xix. Taf. xvi. fig. 13.

t Zoc. cit. p. 465, Taf. xvi. fig. 17, v.cl.

§ Arch. f. Naturg. Bd. 1. 1884, pi. iv. fig. 2, rr.
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of this vena deferenticdis, or posterior cardinal as I prefer to

call it.

Text-fig. 68. Text-fig. 69.

?

^^

Text-fig. 68.—Kidnej', testis, and intervening veins of Ampliisheena hrasiliana.

K. Kidney ; r.'p. Veins from the parietes to the Iddnej' ; S.r.p. Suprarenal portals

opening into a cardinal ; T. Testis ; V.d. Vas deferens ; V.r.eff. Renal efferent

vein; V.V. Parietal veins opening into cardinal.

Text-fig. 69.—Origin of subclavian in Amphishmna hrasiliana.

A & B. Aortic arches ; ic. Intercostals ; L.Scl. & B.Scl. Left and right subclavian

3£. Muscle referred to in text.

Arterial System *.—As is well known, the carotids in Amphis-

* The arteries of Amphishcena (but not of the present species) are dealt with by
Rathke, v. Bedriaga, and Smalian (Zeitschr. wiss. Zool. 1885), the last of whom does

not give many details.
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hcena are not joined by ductus Botalli to the systemic arch.

The left systemic arch in A. brasiliana is considerably largei'

than the right.

The left anterior vei'tebral artery is not exposed for the whole
of its course within the body-cavity. Shortly after its origin

from the right aortic arch, and while its covirse is still oblique

and towards the left side of the body, it is covered by a muscular
layer, which is a continuation of the thick muscle covering the

vertebral centra in the cervical region, and forming a soft cushion

for the oesophagus to rest upon, and corresponding, I presume, to

the longus colli. This muscle (see text-fig. 69, p. 486), after

crossing the left anterior vertebral artery as already mentioned,

becomes more and more slender and disap)pears. It is important

to note that it is not symmetrical, and that no corresponding slip

covers the right anterior vertebral artery. This curvature of one

artery at least by a muscular slip seems to me to have a bearing

upon the homology of the arteries.

The origin of these arteries from the right aortic arch, and the

fact that one springs from the aortic stem in front of the other,

is a distinct point of likeness to the subclavians of other Lizards,

which give off an anterioily running vertebral. The loss of the

fore limbs and the increased importance of the neck for burrow-

ing purposes might account for the disappearance of the main
subclavian stem and the increase of its vertebral branch. The
burrowing of the artery in question beneath the musculature to

which I have referred is found in the case of the subclavian of

Tillqua^

.

There are three very slender msophageal arteries arising from

the aorta,. They are followed by three gastric ai"teries, of which

the last lies a little way behind the gall-bladder. The mesenteric

arteiies have been shown by Rathke t to differ considerably

among the Amphisbsenidee. In the species examined by me
there is a coeliac ai-tery followed by a common mesenteric ; the

intestine is also supplied by a posterior mesenteric which arises

from the aorta among the renal arteries.

The spermatic arteries arise just after the arteria mesenterica

communis ; the right is slightly in advance of the left. They
both arise in common with an intercostal. On the left side an
additional spermatic ai-teiy arises very close behind the main
one.

Behind the spermatic arteries a number of fine arteries sujjply

the vas deferens. Of these I counted six on the left side, and
thei'C are about as many on the right. As a rule (five on the left

side), these arteries arose directly from the aorta and indej^en-

dently of the intercostal arteries.

The renal arteries differ in number on the two sides of the

body. I counted iowv on the left and five on the right side.

* Beddard, P. Z. S. 1904, i. p. 465.

t Abb. Ak. Wiss. Miuicbei), ix. (1863). See also Hocbstetter, Morpb. Jabrl).

xxvi. (1898).

Proc. Zool. Soc—1905, Vol. IT. No. XXXIII. 33
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Tliey very largely arise in common with intercostals. They do

not, however, show the continuous symmetry and regailarity that

is shown by the renal arteries in Ojihisaurus. In Amphisbcena

cinerea, v. Bedriaga states the pi-esence of 5-7 pairs of renal

ai'teiies, of which the first pair are much the largest and are trace-

able for a long distance along the outer border of each kidney.

The intercostal arteines in Ainiphishcena are upon the Lacer-

tilian plan, and not upon that shown in the Ophidia in spite of

the length of the body. They are paired equisized arteries*,

each artery of a pair close together in their origin from the

ventral surface of the dorsal aorta. Though these pairs are

regular and repeated with no variation fi'om segment to segment,

there are nevertheless occasional, but very occasional, indications

of a divergence in the direction of the arrangement so character-

istic of the Ophidia other than the Boidte. In one case, on the

left side of the body, a single intercostal artery bifurcated

immediately after its origin from the aorta and supplied two
intercostal regions, one in front and one behind. In another

case an intercostal was wanting on the left side, but a branch

from the right cori'esponding intercostal was seen to pass under

the vertebra and to supply the left side of the body. Very
geneiully the intercostals branch before becoming lost to sight

within the muscles of the dorsal parietes. There are two divisions

which burrow, and a trunk which runs superficially outwards

between the ribs. This superficial trunk is to be seen in other

Lacertilia, particularly among the Scinciclae. No intercostals

arise from the left aortic arch, which is, indeed, free from branches

of any kind. Three pairs arise from the right aortic arch.

Lungs.—The trachea and lungs of the present species differ

very considerably from those of Amphisbcena fuliginosa, described

and figured by Wiedersheim t. That author figures the lung

as extending considerably antei'iorly to the heart, and the trachea

opens into it by a series of short branches of its lower surface.

The aiTangement, in fact, is obviously suggestive of the " tracheal

lung " of cei'tain Snakes, and especially of the genus Ophiophagus,

where, as I myself have recently described, the trachea opens by
a series of orifices iuto the pre-cardiac portion of the lung J. An
almost exactly similar specialisation in a Snake, or rather in many
Snakes and in a snake-like Lizard, is very remarkable. It seems

possible, in view of the fact that the tracheal lung exists in Snakes
of quite different families, and that it also exists in Amphisbcena

fuliginosa §, that this state of affairs is primitive and is to be

referred to an Amphibian ancestor in which the lung, as in the

Frog &c., opens at once into the pharynx without the intermedia-

tion of any length of trachea.

* V. Bedriaga, however, figures tlie first few intercostals as arising in an irregular

and therefore snake-like fashion.

t Vergl. Anat. Wirbelth. 2nd ed. 1886, p. 558.

J P.Z.S. 1903, vol. ii. p. 322.

§ Smalian, however (Zeitschr. wiss. Zool. 1885), does not find this arrangement.
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In any case the tracheal lung does not exist in Amphishcena

brasiliana. The trachea opens into the lung some way behind

the heart, and is only continued into the lung for a very short

way. The short portion of the trachea which lies within the

lung shows an irregularity in the cartilaginous rings, which are

no longer uniform hoops. The rudimentary right lung is exactly

half an inch long, and, like the long left lung, extends for a short

way in front of the entrance of the trachea. The left lung

reaches down the body as far as the end of the liver. Of the

lung of Afnphisbcena (presumably the STpecies fidiginosa) Dr. Wie-
dersheim writes in the same work (refei"red to in footnote) :

" Die Lunge, deren interessantes Yerhalten zur Trachea ich

friiher schon erwahnt habe, ist insofern hoher entwickelt als

diejenige der Lacertilier, als es kein einheitliches centrales Lumen
mehr besitzt, sondern von eineni feinen Balkchennetz durch-

flochten ist." The lung, in fact, of that species would appear to

resemble that of higher Reptiles, such as the Crocodilia. In

Amphisbcena brasiliana there is nothing of the kind to be seen.

The lung is a siixiple sac as in Lizards generally. It has not,

indeed, even traces of a more complex structure, such as are to

be found in many Lacertilia. The walls show the usual honey-

comb appearance, and they are fairly thick, which would seem to

allow of a considerable inflation of the lung. These important

differences between two species placed in the same genus would

.seem to suggest that the genera of Amphisbeenida? need revision.

They are remarkably analogous, as I have observed, to the difi'er-

ences which distinguish the Hamadryad Snake from the Cobra
;

and these two are by many authorities confounded in one

genus *.

December 12, 1905.

Howard Saunders, Esq., Yice- President, in the Chan-.

The Secretary read the following report on the additions that

had been made to the Society's Menagerie in November 1905 :

—

The number of registered additions to the Society's Menagerie

during the month of November was 147, of which 64 were by
presentation, 24 by birth, 9 by purchase, 35 were received on
deposit and 15 in exchange. The number of departures dm'ing

the same period, by death and removals, was 166.

Amongst the additions attention may be called to :

—

An Abyssinian Guereza {Colobus ahyssinicus matschiei) and a

White-tailed Mongoose {Herpestes albicauda) from the Upper
Nile, presented by Mr. J. J. Harrison, on Nov. 3rd.

A Water-Chevrotain i^Dorcalherium aquaticimi) fi'om Liberia,

* See Beddard, " On the Trachea &c. of the Hamadryad," P. Z. S. 1903, vol. ii.

p. 319.

33*
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presented by Sir Harry Johnston, G.C.M.Ct., K.O.B., on Nov.
25tli.

A Oapybara {Hydrochoertis ccqyyharcC). a Violet-eared Humming-
bird {Petasophora iolata), two Purple Sugar-birds {Ccereba ccerulea),

two Spotted Emerald Tanagers (Calliste guttata), and a Red-billed

Toucan [RhamjjJiastos erythrorhynchus), from Caracas, Venezuela^
presented by Oapt. Albert Pam, F.Z.S., on Nov. 25th.

The Secretary exhibited a coloured print, published by
E.. Ackermann in July 1812, of Polito's Royal Menagerie at

Exeter 'Change, London. Mr. Polito died in 1814, and the
Menagerie was taken over by his chief assistant Mr. Cross, a

relative of the well-known Liverpool naturalist. The Exetei"

'Change Menagerie became famous in 1827, because of the death
of an Elephant which became infuriated and had to be killed.

The Secretary was indebted to Mr. Howard Saunders, V.P.Z.S.,

for calling his attention to a long account of this occurrence

published in Hone's ' Every-Day Book ' for 1827.

Mr. A. H. Cocks, F.Z.S., exhibited twelve enlarged photographs
of Whales taken by him at the Finwhaling Factories in East
Finmarken in 1883-89. The species represented yfeve MegajJtera

longimaiia, Baloinojytera sibhaldii, B. inusculus, and B. horealis.

Mr. Geo. P. Mudge, F.Z.S., exhibited an abnormal Dogfish

[Scyllium canicula) in which the proximal limb of the siphonal

stomach was everted into the pharynx, where it took the form of

a flattened spathulate-shaped sac. Within the sac (which was
lined with ccelomic epitheliiim) there were contained the distal

loop of the stomach, the sjjleen and pancreas. That it was a

permanent condition, formed in the course of development, he
believed to be shown by the great length of the lieno-gastric

arteiy and by the presence of a peculiar triangular-shaped inva-

ginated sac, supplied by this artery, and infolded from the dorsal

surface of the everted loop of the stomach at its anterior end.

Mr. Mudge also exhibited an Earthworm {Allolohophora sp. ?)

with a bifid posterior extremity. It was foinid at Bradfield,

Manningtree, in Essex, and was sent to Mr. Cole, the honorary
curator of the Essex Field-Club Museum, who was kind enough
to lend it to Mr. Mudge for description. The worm was normal
to about the 56th segment, or to rather more than one-half its

length, when it divided into two nearly symmetrical branches
;

the I'ight branch at its oiigin was just a trifle larger than the

left, but otherwise the two were equal.

A distinct anal aperture was present at the posterior extremity

of each branch, and indicated that the intestine was branched in
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a coiu-esponding way. The dorsal (supra-intestinal) blood-vessel

could be distinctly seen through the body-wall, and it branched in

the same fashion as the body. Each branch bore its own four

rows of setfe.

Mr. H. B. Fantham, B.Sc, F.Z.S., exhibited and made the

following remarks upon microscopic preparations of a new
Hfemosporidian parasite belonging to the genus Plroplasma^ from
the blood of the white rat :—The parasite is endoglobular and the

trophozoites are ovoid (0'5 to 1"5^ in diameter) or pear-shaped

(2 to 3 |U long and 1 to l"5ju broad), and usually uninucleate.

A single pear-shaped trophozoite often occurs alone in a blood-

corpuscle of the host. Some amoeboid forms were seen in the

.spleen. Schizogony takes place inside the red blood-corpuscles by
simple fission. Double infection of a blood-corpuscle may occur,

while free ovoid forms of the parasite have also been seen.

For this new species of Piroplasma in the white rat, the name
Piroplasma muris is proposed. The parasites are not numerous
in the peripheral circulation of the host, but occur in greater

numbers in the spleen, liver, and bone-marrow.
Some of the pathological effects (piroplasmosis) in the white

rat, due to this parasite, were anaemia, biliary fever, alopecia,

emaciation, ulcers on the ears and tail, enlarged spleen, &c., and
proved fatal.

The genus Firoi)lasma is of great interest, as species of it

give rise in various mammals to sei'ious diseases, usvially of the

nature of biliary fever. P. bigeminitm is the pathogenic agent

of Texas Fever (Redwater) in cattle ; P. canis of malignant
jaundice in dogs; P. equi of biliary fever in horses; and P. ovis

of similar diseases in sheep. Piroplasmosis may also occur in the

human subject, e. g. P. hominis is found in the blood of persons

suffering from Spotted or Tick Fever in the Rocky Mountains
;

while the Leishman-Donovan bodies found in cases of " Kala-

azar" and Delhi boil in India are referi-ed by Lavei-an and
Mesnil to this genus, as P. donovani. A Piroplasma has also been
stated to have been found in the blood of certain lizards in India,

though details have not yet been published. The symptoms in

the white rat seem to exhibit a combination of those enumerated
in other mammalian hosts.

Piroplasmosis is usually disseminated by ticks ; but no ticks

have yet been found on infected white rats. Perhaps the inter-

mediate host in this case is a louse or a flea. No flagellates were
found in citrate cultures of the blood of infected white rats,

though Capt. Rogers, I. M.S., has obtained flagellates from cultures

of P. donovani.

Mr. Oldfield Thomas, F.R.S., F.Z.S., exhibited the tail-vertebrte

of a Dormouse of the genus Eliomys recently received by the
British Museum from Central Asia, and stated that it appearie

to represent a case of regeneration similar to what occurred in
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the tails of Lizards. Any form of regeneration of osseous parts

had been hitherto quite unknown among Mammals*.
The external tail of this Dormouse was about 5 cm. in length,

and was thickened, fat, and club-shaped terminally, where its

hairs, 9 or 10 mm. long on its basal portion, lengthened to 25-

28 mm. It formed therefore a sort of bushy club, quite different

to the simple distichous tail of a normal specimen. A similar

tail had been described in a Liberian Dormouse {Claviglis crassi-

caadatus Jent.t), but the bones had not been examined.

On extracting the bones of the tail, they proved to be of an

appearance so closely similar to that found in cases of regeneration •

in Lizards, that Mr. Thomas had no doubt whatevei' that they

were of the same nature, and search for further examples fully

confirmed this opinion.

For, firstly, among the collections of the British Museum there

was found an example of a small Graphkirus from Fernando Po
Avith a similar club-shaped, bushy tail, always hitherto looked

upon as accidentally broken, and this on being opened proved also

to contain a long regenerated terminal "style," as shown in fig. 71.

But this specimen, like that from Central Asia, was open to the

objection that being a single individual from an out of the way
locality, it might conceivably repi'esent a noi-mal specific variation,

and not a case of regeneration.

Happily, however, further search had resulted in the discovery

of four specimens of a species of Grarpliiurus from the Cameroons,

sent by Mr. G. L. Bates, one of wdiich had a club-shaped tail,

with a styliform bony appendix, while the other three had normal

Doi-mouse tails. This series thus put beyond cavil the inference

already arrived at as to the abnormal character of the specimen

exhibited.

Text-fig. 70 shows the tail-vertebrse and regenerated appendix

of the Central-Asian Eliomys, now exhibited. The caudal column

consisted of 11 normal vertebra?, while the proximal end of the

12th was also normal. But distally this vertebra thinned out

into a long slender style, its total length being 15 mm. and its

diameter (after the basal 2 mm.) rather less than 1 mm. At its

tip there was a constriction succeeded by a small thickened knob.

The preceding vertebra measured 6*2 x TS.

Text-fig. 71 shows the tail of the Fernando Po Grcqikvurus,

Here, owing to the original bi-eaking having occurred nearer the

body, there appeared to be only about six normal vertebrje pre-

ceding the elongated terminal one. This latter was 11 mm. in

length, and instead of the knob at the end it had a slightly

crooked point. The drawing would show the position of the point

relative to the general body of the tail.

On breaking the terminal spike across, its section pi-oved to be

* " In the Mammals neither the legs nor the tail nor the jaws regenerate, although

several of the internal organs .... have extensive powers of regeneration."—Morgan,
T. H., ' Eegeneration,' p. 97 (1903).

t Notes Leyd. Mns.x. p. 41 (1887).
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similar to that in Lizards, there being a central tube filled with
soft or cartilaginous matter, and surrounded by a cylindrical bony
envelope, of similar appearance and texture to the true caudal

vertebrse. A proper microscopic examination and report would,
it was hoped, be made by Dr. Ridewood.

In the third specimen from the French Congo the tail had
been broken at about a third of its length, and the regenerated

terminal vertebra, with its spike, measured 15 mm. in length.

Text-fia-. 70. Text-fie-. 71.

Text-fig. 70.—Tail-vertebree and regenerated appendix of a species of
Central Asian Eliomys.

Text-fic . 71.—Tail of a species of Graphiurus from Fernando Po showing
regenerated appendix.

It seemed clear from these specimens, from the type of Claviglis

crassicaudatus, as described by Dr. Jentink, and from the ap-
pearance presented by certain other skins of Grapidurus in the
Museum Collection, that in the not uncommon event of losing'

part of their tail, Dormice—perhaps of all species—were able to

supply the place of the lost part by swelling up what remained
into a club-shaped organ, clothed externally with abnormally
long hairs, and supported internally by an elongated rod of bone
growing out of the vertebra in which the break had occurred.

Such a regeneration would be of essential value to the animal,
for, in climbing, the tail was used as a balancer, and, if broken off



494 PROF. J. E. DUERDE.NT ON GRABS [DeC. 12,

shoi-t, its balancing functions might be restored by the increase

in its thickness and length.

Dr. W. G. Ridewood, F.Z.S., exhibited microscopic sections of

the skeletal tube found in the restored tail of one of the Dormice
[Graphi'urus) exhibited by Mr. Thomas. He showed that the

wall was made up of close-set lamellse, producing in a transverse

section a fine concentric striation. Lacunee with numerous
branching canaliculi were disposed regvilai'ly in relation with the

concentric striations, and the general efiect was that presented by
a transvei'se section of the humerus or femur of a Frog. Internally

to the bony layers and contiguous with the central jelly was a

moderately thick layer, which was clear, homogeneous, and
highly refractive.

Dr. Ridewood also exhibited, by way of contrast, slides of the

skeleton of the restored tail of an Iguana Lizard, the skeletal

tube in this case being composed of calcified fibro-cartilage and
not of bone.

The following papers were read :

—

I. On the Habits and Reactions of Crabs bearino- Actinians

in their Claws. By J. E. Duerden, Ph.D., A.R.C.Sc.

(Lond.), Professor of Zoology, Rhodes University Col-

lege, Grahanistown, Cape Colony^.

[Received November 29, 1905.]

(Text-figures 72--76.)

Prof. K. Mobius, in 1880 ('Beitriige zur Meeresfauna der Insel

Mauritius und der Seychelles '), described the crab Melia tessellata

(Latr.) as having the remarkable habit of holding a living actinian
in each clawf. The polyps are carried about in front of the
crab, held in a kind of defensive attitude, and it is assumed that
the actinians, by means of their stinging-threads, may be of

service to the crab as aggressive and protective agents and assist

it in securing its food ; while, on the other hand, the movements
of the crab may serve the actinians by bringing them into the
neighbourhood of more prey.

The fact of one animal making direct use of an altogether
ilifterent type of animal whereby to obtain its food, employing it

as if it were a weapon or implement, would appear to be unique
among the lower animals, and involves questions as to the mutual
relationships of the two, the reactions of one towards the other,

* Communicated by Prof. Hickson, F.R.S., F.Z.S.
+ The account is given in a footnote (p. 174) to Dr. F. Ricliter's Report of the

Crustacea of the Mauritius and the Seychelles Islands, the crab with an actinian in
each claw being depicted on plate xvi. fig. 19.
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the manner in which the combination is bi-ought about, and the
peculiarities which each may exhibit in correlation with the
commensal habit.

The note by Mobius is as follows :— " I have collected about
50 male and female examples of Melia iesseUaia, all holding in

each claw an Actinia prehensa [text-fig. 72]. The hooks on the
inner border of claws are bent in a peculiar manner, so as to

hold fast the actinian. I have never been able to withdraw the
actinian from the crab without injury. If the pieces of the ac-

tinian which had been thus withdrawn were allowed to remain in

the vessel along with the Melia tessellata, the latter again seized

them in a short time. If the actinians were cut into pieces they
were again found iii a few hours in the claws of the crabs.

Text-fi
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the part of the ciab, for the actinian is not attached, but held

between the fingers of the Melicc, and, if it be taken away, will

be again seized. Usually there is an anemone in each hand, but
sometimes one or both hands are empty. The actinians, which

a. Melia fesseJlata from the Maldive and Laccadive Archipelagoes, bearing in each
claw a sea-anemone ; the crab is represented holding on to a living coral stock.

6. The " hand " holding an anemone. Both enlarged. (After Borradaile.)
^

are grasped firmly round the middle below the tentacles, may be

useful, by means of their stinging-cells, either for defence or to
' fish ' for food with, or perhaps for both purposes. The chelipeds
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are slender and feeble—ill-suited for defence, but at the same
time mobile and well adapted to wield the anemones they cai-ry ;

and, if the crab be threatened, it will stretch out its arms towards

the aggressor, as though it would ward him off with the dis-

agreeable obstacles it thus presents to his attack. Certainly the

fingers cannot be used to take food unless the anemone be first

dropped ; but, on the other hand, the tentacles of the latter are

directed outwards, away from the mouth of the crab. The third

maxillipeds are mobile, with the proximal joints rather slender

and the last three stout, and are fringed with long hairs.

Possibly they are used to catch small organisms for food in much
the same way as those of the China Crabs (Porcellanidfe), which
part wdth their chelipeds so readily when they are attacked,

since they do not use them for taking food.

" In any case we seem to have here an interesting example of

the use of an implement by an animal which, however intelligent,

has at least a very differently organised nervous system fi'om the

Vertebrata. It should be noted that the case is different fi'om

that of a Spider-crab, which sticks pieces of seaweed on its back

and enjoys passively the concealment gotten thereby. For the

Melia carries the anemone in its cheliped—the chief grasping-

organ of the animal, corresponding to the hand of a primate or

the trnnk of an elephant—and, whatever its lase, it cannot be

a means of passive concealment, to which its size is wholly

inadequate."

These two accounts leave much to be desired ere we can be said

to have a complete acquaintance with the living relationships

between Melia and its associated actinians, and their peculiarities

of habits and reactions.

A short time ago Miss M. J. Rathburn, of the United States

ISTational Museum, forwai-ded me for identification the actinians

held in the claws of a specimen of Melia. The crab had been col-

lected at Hilo Bay, Hawaiian Islands, by Prof. Henshaw, and the

actinian proved to belong to a sj)ecies of Bunodeojysis, a genus w^ell

known as occurring in the Mediterranean and the West Indies.

During a recent visit by the author to the Hawaiian Islands,

under the auspices of the Carnegie Institution, for the purpose of

studying the living corals, an effort was also made to procure

other specimens of Melia and its commensal actinians. On the

second day's collecting over the reef-flats at Waikiki Beach, near

Honolulu, a single crab carrying actinians (text-fig. 74, p. 498)
was obtained, and another a few days later. During all the sub-

sequent collecting, extending over three months, at various points

of the islands, no other Melias w^ere seen, so that evidently the

species is not so common in Haw^aiian waters as in the regions

visited by Mobius and Borradaile.

Both specimens of Melia were found on the dead under surface

of coral blocks, not wandering among the branches of the living-

coral as in Borradaile's expei^ience. Further, Prof. Henshaw,
who has on rare occasions collected the crab at Hilo Bay, also
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found them on the under surface of blocks of coral. When
kept in the laboratory they would sometimes come from under
tlie corals and wander over the living polyps.

The following observations were made upon the two specimens
of Melia, and a few notes are added upon an example of Poly-

dectus—another crab obtained which likewise bears actinians in

its claws.

The first Melia collected carried a Bunodeojisis in each claw.

One of the actinians was fully grown, while the other was a mere
fi'agment having two or three large tentacles and several im-

perfect members. The polyps were held across the column, the

tentacular disc directed upwards and the aboral disc downwards
;

so that when at rest the crab presented the appearance depicted

in fig. 74, where, however, the tentacles have been increased to

their usual number. Usvially the crab travelled with its claM'S

extended a little forwards, sometimes waving them and the

actinians from side to side.

Text-fio-. 74.

Jlelia tesseUata from the Hawaiian Islands, bearing an expanded actinian in each
claw. When food is placed on the disc of the actinians, the first ambulatory
limbs of the crab reach over and abstract it and pass it to the crab's mouth.

The actinians were grasped rather loosely, the claws of the crab

1)eing about halfway open, and with a little care it was possible to

free them, though sometimes the minute spines on the inner side of

the claws (text-fig. 75, p. 500) would penetrate and tear the polypal

Avail as described by Mobius. The claws seemed very feeble and
<luring the operation remained open, making none of the attempts
to close and grasp objects, such as one usually experiences when
experimenting with ciubs. The imperfect polyp was torn during
its removal, a minute fragment being left on the chela; but the

larger piece quickly recovei-ed fi'om its injui'ies and expanded its

tentacles to their full degree.

The second Melia held two small sagartiids, these actinians

being of an altogether different type from the Bunodeopsis.
Both polyps wei'e of about the same size, and were likewise held

across the middle of the column in a partly expanded condition.

The fact that the two specimens of Melia held different forms of
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actinians at once makes it certain that the commensalism is not

restricted to a single species of actinian, as might have been

supposed ; moreover, the experiments given below prove that the

individual crab will seize whichever of the two forms is presented

to it. It may be, however, that the commensalism is limited

to these two forms of actinians, Bunodeopsis and Sagartia.

The figure of the actinian which Borradaile gives, reproduced on

p. 496 (text-fig. 73), closely recalls the sagartiids found on the

Hawaiian crabs, though he writes me that it is to be regarded

as only a conventional representation. Richter's figure (p. 495,

text-fig. 72) is clearly intended for a Bunodeojjsis, and there is

no reason to suppose that the form is dififerent from the Hawaiian
species.

Experiments were first conducted to detei-mine the responses

of Melia toward diffei'ent actinians. The first crab was deprived

of both its bunodeopsids and then placed in a dish in which were
the two sagai'tiids removed from the claws of the second crab, the

polyps lying free upon the bottom of the dish, not fixed by their

base. The crab w^alked about for some time, showing no response

whatever which would indicate that it was aware of the presence

of the actinians ; many a time it would pass in close proximity to

them without any recognition signs. Happening in its wan-
derings to touch one of the sagartiids, it stopped immediately,

moved its claws around as if examining the polyp, and then

grasped it at an oblique angle and carried it away. After the

crab had moved about for some time longer, wdth one claw

occupied and the other vacant, the second sagartiid was inten-

tionally placed so as to touch the unoccupied chela, when it was
likewise examined, seized upon, and cariied ofl^.

Thus the crab which originally held two bunodeopsids had now
provided itself with two sagartiids ; hence the species of actinian

as regards Bunodeopsis and Sagartia are interchangeable.

One of the sagai-tiids was now released and placed in the disii

along with its original crab having both chelipeds vacant, the

bunodeopsid fragment being also introduced. After a short time

the Sagartia was seized, and later the small fi^agment of Buno-
deopsis. The first Melia was also placed in a dish along with its

own Bunodeopsis and a Sagartia, and after a time these were
likewise appropriated. Thus each crab was again provided with

two actinians but of different species, the one a bunodeopsid and
the other a sagartiid. In all the experiments the crabs appeared

to seize either one or the other species wdth equal readiness.

Experiments as to the behaviour of the crabs towards other species

of actinians were very desirable, but at the time no other forms
were available.

The crabs exercised what must unquestionably be considered

an intelligent selection, as far as regards the desirability or other-

wise of an actinian already held by them. A Melia carrying a

small fragment of a Bunodeopsis in one claw and a perfect

Sagartia in the other was placed in a dish- containing the full-
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grown Bunodeopsis fixed by its base. While walking about, the

crab accidentally came into contact witli the large Bunodeopsis

and stopped as if to examine it ; then by means of one of its first

ambulatoiy limbs it began woi-king around the base of the polyp,

and after a few minutes detached it. At the same time it moved
the claw holding the fragment of Bunodeopsis towards its mouth
as if to ingest the polyp, but the fragment was merely liberated

and left free in the dish, and the empty claw then seized upon the

larger Bunodeopsis which it had previously dislodged from its

substratum. The Melia had now a perfect bunodeopsid and a

sagartiid. At a later stage the large Bunodeopsis was removed
and the previously discai-ded fragment introduced into the dish,

when after a time the latter was appropriated.

The fragment of Bunodeopsis and also a Sagartia wei'e again

placed in a dish containing a Melia with both its claws unoccupied.

These were taken up as soon as the crab came into contact with

them, and a second perfect sagartiid was then placed in the dish.

The crab with both its claws occupied came into contact with the

third actinian, remained near it for some time, and then pushed it

away. On returning fifteen minutes later, however, it was fovind

that the fragment of Bunodeopsis had disappeared, and its place was
occupied by the sagartiid ; the Melia had detached the bunodeopsid

fragment and had taken up the sagartiid in its place. There
appeai-ed to be evidence that the crab will tear a single actinian

in two in order to provide each claw with a polyp.

Method of Holdixg and Seizing the Actinians.

Usually the actinians Avere held so loosely within the chelijjeds

of the crab that the column was but slightly constricted. As men-
tioned by Mobius, the joints of the chelfe are provided with very

Text-fiir. 75.

Claw of Melia tessellata showing the two rows of spines. Much enlarged.

minute spines, and these no doubt assist in maintaining the polyp

in position (text-fig. 75). Occasionally the body of the polyp was
held in such a manner that the column was not altogether within
the claws, and the wall would then be constricted and indented by
the tips of the claws. In preserved specimens the polypal tissues
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are sometimes thus deeply constricted and indented, and in one
instance the body of the polyp was actually pierced by the two
sharp points of the claAvs coming together. In such cases, it is

conceivable that the crab when placed in preservative fluid had
closed its chelte more firmly than usual. Under ordinary cir-

cumstances, the actinians do not seem to be in any way injured

by the crab. Indeed, the polyps show no signs of their peculiar

position being even one of irritation ; shortly after seizure they
expand to their full degree and remained in this condition, the

tentacles outstretched and overhanging.

Numerous observations with the crabs deprived of the polyps

lead one to suppose that the actinians are encountered only in a
haphazard manner, and also that the crab makes no response to

their presence until it comes into actual contact with them. When
the crabs with their claws unoccupied were placed in vessels along

with free polyps, they would remain still or wander around in an
apparently aimless manner, even coming close to the polyps

without showing any signs of recognition. When, however, the

chelipeds happened to touch a polyp the crab w^ould at once

stop, move its chelae around the polyp for a few seconds, and then
open the claws and seize hold of it in almost any position, not

necessarily across the column.

In their natural condition, most actinians are firmly adherent
by a broad base to some substratum from which they are with
difiiculty dislodged ; and a p7'iori it is not manifest how the crabs

are able to detach and carry away a polyp thus firmly fixed.

Faurot*, who has studied the habits of various Hermit Crabs
[Pagurtis) and their commensal actinians, Sagartia jjm'asitica

and Adamsia 2i(Miata, finds that when a Hermit Crab attempts

to remove a fixed actinian it seizes it with its maxillipeds and
ambulatory limbs, and moves these about as if resisting the
escape of some prey. These movements being continued bring-

about the retraction of the polyp, and in the end the detachment
of its pedal disc fi^om the surface of the glass or stone. Buno-
deopsids and sagartiids have each adherent bases, and experiments
were made to detei-mine the manner in which they are loosened

by the crustacean. After removal from the chelse the sagartiids

failed to fix themselves, but remained lying free on their sides

;

the large Banodeoj^sis, on the other hand, readily fixed itself to

the bottom of the glass vessel, to such a degree that it was not
detached by a sti^ong stream of water from a pipette. A Melia
with empty claws was then introduced into the vessel. In time
the crab came into touch with the fixed actinian and began,

as usual, to pass its chelfe around it, but without efiecting its

dislodgment. Then the right member of the first pair of ambu-
latory appendages was brought forward, and its sharjo end was
applied between the polypal base and the surface of the gias;s, exactly

in the manner one would apply one's finger in attempting to

* Fam-ot, L. : "Etudes sur rauatomie, I'liistologie et le developpement de«
ActinieSj" Arch de Zool. Exp. et Gen. 3 ser. vol. iii. p. 152.
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carefully separate an acfcinian from its attachment (text-fig. 76).

The crab moved round the actinian, inserting the tip of its limb

at intervals, until in the end the polyp was dislodged, when it was
seized and borne away.

Text-fig. 76.

3Ielia feftseJJaia dislodging a fixed actinian by means of its first

ambulatory limb.

The crab Melia has thus the remarkable power of being able to

detach a sea-anemone fixed to a substratum, proceeding in abso-

lutely the same way as would a collector in endeavouring to secure

the same kind of animal. Manifestly it is only by some such
method that the actinian can be freed without injury, as the
chelae, along with the other appendages, are almost useless as

grasping-organs. In other instances where crabs mask themselves

by hydi'oid, sponge, or algal growths the fragments are simply
torn away by the chelipeds, but the dislodgment of an entire

actinian without injury and without the use of the claws is an
operation much more complex in character, whether we regard it

as an instinctive or an intelligent act.

When first grasped by the ciabs the sea-anemones were not

necessarily held in the most favourable position, that is, across

the middle of the column with the disc directed upwards ; at the

beginning the chelae seized them in almost any fashion, so that

the disc and tentacles were directed at an angle. In one instance,

an actinian which had been thus grasped in an ii'regular manner
was turned towards the maxillipeds and there held in position

by the first ambulatory limbs ; the chela was then freed from
the actinian, cleansed thoroughly, and finally seized the actinian so

that it was held across the middle with the disc directed ujjwards.

There seems some evidence also that the actinians themselves

institute righting reactions, such as they carry out under more
natural conditions ; so that, although at first grasped in any
position, they are ultimately held across- the middle with the
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oral disc and tentacles turned upAvards, this being the usual rela-

tionship when first captured.

Whenever an actinian was removed from the claw of a crab,

certain cleansing-opei-ations on the part of the latter invariably
took place. Ordinarily the claws have particles of debris adhei-ing

to the hairs with which they are provided, as well as to the general
surface of the skeleton, the amount being undoubtedly increased

by the presence of mucus from the actinian. On the chelipeds

becoming unoccupied they were turned towards the mouth, and
the masticatory appendages, which are richly provided with bristles

and spines, at once began a series of scraping or combing move-
ments over them. So effective were these, that within a shoi-t

time the claws were altogether cleansed of any adhering foreign

particles and presented a much fresher appearance.

Reactions.

Under ordinary circumstances the crab when at rest holds its

two chelipeds bent towards itself, and the actinians are inclined

upwards and outwards with the tentacles fully expanded, thus
masking to a certain extent the aiiterior part of the crab. When
walking the chelipeds are held more forwards, and the actinians

are then presented in what can be best described as a threatening

attitude. It would be impossible for any animal of moderate
size to molest the crab in front without touching the polyps. Some-
times the claws are held downwards so that the polyps touch the

bottom of the vessel, and on being dragged over it the muciis with
which the body is covered leads to the adherence of debris.

If any part of the crab be touched in front, the reflexes are such
that the chelipeds are at once extended in the direction whence the

stimulus proceeds, the polyps being thereby raised and presented

in a defensive attitude. Likewise when irritated from the side,

both chelpe are turned laterally, the polyps again being directed

towards the region whence the stimulus comes. Similarly, if

touched on the upper surface of the carapace or posterior part of

the body, the actinians are turned upwards and backwards : in

fact, by varying the part stimulated, the chelipeds can be made
to turn through about two-thii'ds of a circle in a vertical direction,

and in addition they can perform complex lateral movements. In
every case, it may be said that the responses of the crab are of

such a nature that the claws bearing the actinians are turned
towards the part irritated, thereby placing the polyps in a position

most favourable for defence or offence. The reflexes are usually

rapid and continue for some time, first in one direction and then
in another, according to the region irritated. At the same time
the crab generally moves away from the stimulus, backwards or

forwards, though the claw reaction, the striking out, always occurs

as a preliminary measure : retreat on molestation is by no means
so readily resoi"ted to as in most crabs.

It is of much importance to find that exactly the same responses

Prog, Zool. See—1905, Vol. II, ^o. XXXIY, 34
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to stimuli take place in a Melia depi-ived of its actinians as when
they are present, but the empty chelipecls make no attempt what-

ever to grasp the source of irritation as in ordinary crabs. The
movable joint (dactylopodite) remains partly open, to about the

same degree as when holding an actinian, and its use as an
organ for direct protection or attack seems to have altogether

disappeared.

The responses of the chelipeds are manifestly so many instinctive

reflexes on the part of the crab, directed towards the region whence

the irritation comes, and are <;arried out independently of the

presence or absence of the actinians. When the latter are in

position, the reactions may be assumed to be aggressive or pro-

tective in their nature ; while when taking place in the absence

of the polyps they are of no protective value, as the claws are

useless for grasping or seizing.

Compared with most crabs, it would seem that there is in MeUa
a marked increase in the power of directive response on the part

of the chelipeds, accompanied by a loss of activity on the part of

the movable joint which ordinarily sei-vesfor aggressive purposes
;

moreover, the chelipeds as a whole are greatly reduced in size.

Feeding Reactions.

Under ordinary circumstances, the Melias were often seen trans-

ferring towards their mouth the debris occurring on the bottom

of vessels or other objects over which they passed. This they

accomplished by means of the maxillipeds, with the assistance of

the first, second, and even third pair of ambvilatory limbs, the

first ambulatory pair being the most active. The debris was
seized by the maxillipeds, and the nutritive particles were ingested,

and the non-nutritive rejected and wafted away posteriorly. The
chelipeds, whether empty or holding actinians, took no part

whatever in the feeding processes. Even fragments of meat given

directly to the crab w^ere treated in the same manner ; their

passage to the masticatory appendages was effected by the first

ambiilatory limbs, always without the assistance of the chelipeds.

As the a,ctinians were dragged about from place to place, debris

readily adhered to them by means of the viscid slime with which

they were covered, and very frequently the first ambulatory limbs

were applied to the polypal walls, and the latter were thoroughly

cleansed from any adhering particles. The operation was carried

out much in the same way as that by which the crab cleansed its

own limbs. During the process the actinians were brought close

to the mouth, and the d6bris removed was easily transferred

thereto by the appendages. Some of the particles were nutritive,

and there is no question that the crab will frequently secure food

material thus mechanically adhering to the walls of tlie polyp.

No instance was observed where the crab applied its appendages

to the general body-surface of the polyps except when foreign

partides were adherent. During the cleansing treatment the
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actinians remained altogether passive without even retracting

;

sometimes the points of the maxillipeds would penetrate the
delicate flesh of the polyps and be freed only after a struggle.

By far the most unique and remarkable reactions were those
observed when the actinians were supplied with food. When
shreds of meat were placed on the disc of the polyp, the latter

responded in the usual manner of actinians by bending its ten-

tacles towards the disc and partly closing over the food. If the
pieces were too large to be wholly covered and readily ingested,

the crab seemed to be soon aware of their presence, and would
then bring forward the hook of one of the first ambulatory limbs
and appl}^ it to the oral disc from time to time until all the
fragments of food were removed and transferred to its own
mouth. Thus the freshly bi-oken chela of a small Alphceus was
placed upon the oral disc of the actinian so carefully as not to

touch any part of the Melia. Immediately the polypal tentacles

closed over it preparatory to ingestion, but before the process was
accomplished the first ambulatory limb of the crab reached over
among the tentacles and dragged away the fragments to its own
mouth.

If the fragment were sufiiciently small as to rest wholly on the
disc of the polyp, and the latter quickly opened its mouth to

swallow it, the Melia might then exhibit no responses and the
actinian appropriated the food. But in very few instances in a
number of feeding experiments were the ingestion reactions of

the actinian sulficiently rapid as to wholly indraw the food before

the crab would extend an ambulatory limb and vigorously abstract

it. In some instances the fragments were already partly swallowed
by the polyp when the crab, receiving some stimulus, would extend
an ambulatory limb to the polypal disc, and actually abstract the
food from the stomodaeum of the actinian and transfer it to its

own mouth.
The feeding exjMriments ivere sufftcient to demonstrate beyond

all question that Melia actually takes away and appropriates to

itself the food procured by the actinian. In the language applied
to human actions, it can be truly said that the crab robs the
actinian of its food, though no one would think of introducing
ethical considerations into the act, even if consciousness could be
established.

What are the means by which the crab is made aware of the
presence of food-material on tlie disc of the actinian, or, rather,

what determines the very definite responses of the chelipeds
towards the disc of the actinians ? It is certainly not a tactile

reaction, for the responses took place when the food-particles

could not possibly have come into contact with the crab or any
of its tactile organs. It may have been that the movements of

the polyp during ingestion produced some stimulus which was
transmitted through the chelipeds, but ordinary stimulation of
the actinian by mechanical means failed to call foi-th any responses
on the part of the crab. It is most probable that the reaction is

34*



506 PROF. J. E. DUERDEN ON CRABS [DeC. 12,

a result of stimulation by the meat juices emanating" from the

food on the disc. Fragments of meat or meat extract diffused

around the anterior part of the crab called forth vigorovis move-
ments of the mouth-appendages and first pair of walking-legs,

though directed towards no very definite end ; but when the

extract was applied towards one side or the other, there was a

decided movement of the appendages in that direction. Similarly,

juices emanating from the food on the polypal disc may be

assumed to serve as the stimuli by which the reflexes are brought

about, the source of the stimulation and direction of response

being determined from the direction in which the juices reach

the crab.

When non-nutritive particles, such as fragments of shell or

grains of sand, were placed upon the polypal disc they produced

no movements on the part of the actinian ; likewise there was no
response from the crustacean. Also in other cases substances

which called forth no responses on the part of the actinian failed

to bring about reactions from the crab. A small spider fallen

into the water, and thereby drowned, was given the actinian.

The tentacles closed over it momentarily, then withdrew, leaving

the spider exposed on the disc. In this case the crab made no
attempt to abstract the spider from the polyp, and after a time it

was rejected by the latter. Fragments of bread and small pieces

of paper placed on the polypal disc called forth no response from
the actinian noi- any from the crab. In fact, throughout the

observations the actinians and crabs responded or remained in-

difierent to the same substances ; in each case ingestion reflexes

took place only towards nutritive substances from which stimula-

tive juices might be supposed to emanate, while there was
indifference or rejection towards what might be supposed to be

non-nutritive substances. Where the food supplied was so small

in bulk that the polyp ingested it without any attempt at ab-

sti-action on the part of the crab, we may assume that the nuti-itive

juices were so weak tha,t they failed to reach the sensory organs

of the crab, and thereby failed to stimulate it to activity.

POLTDECTUS.

While searching among the blocks of coral rock for further

examples of Melia, a single specimen of Polydectus cupilifera

(Latr.) was secured, also bearing an actinian in each claw. Both
in its form and behaviour the new crab presented a great conti-ast

with Melia. The former is very hairy, sluggish, and ii'responsive,

while the latter is active and most readily responds to stimuli of

all kinds.

The actinians held by Polydectus were small specimens of a

species of Phellia, which occurs in abundance on the under sui'face

of rocks and stones all round the Hawaiian Islands. Externally

the polyps are characterised by having a thick cuticle over the

greater part of the column, a circular area at the apex (the
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capitulum) alone being naked. In aquaria they are very inactive

and do not readily expand.

Polydectus was under observation for only two or three days,

and during most of that time it remained quiescent, hidden under
fragments of coral. It allowed itself to be pushed over the floor

of the vessel, making only a feeble attempt to escape, and showed
little or no activity with its chelipeds. If irritated, the chelae

were not directed against the source of the stimulus as in the case

of Jlelia. When the actinians were gently removed from the
claws and after a time again presented, the crab made no imme-
diate attempt to seize them. On the whole Polydectus proved
itself to be a most unsuitable crab for experimental studies.

Interdependence of Crab and Actinian,

Enquiry may now be made as to how far the crab and its

actinians are interdependent. Can the crabs maintain their

existence deprived of the actinians, and can the latter exist

separated from their captors ? Although a careful search was
made during three months' collecting, no free independent
examples of either Sagartia or jBitnodeopsis, the actinians com-
miensal with Melia, were met with, and neither Mobius nor
Borradaile speaks of finding such. There seems no reason,

however, why the actinians should not be able .to live separated

from the crustaceans. Compared with closely allied species

elsewhere, they present no modifications whatevei' which indicate

a correlation with the commensal habit. So far as the actinians

are concerned, their presence in the claws of the ciab seems of the
most incidental character, and it can scarcely be doubted that
ordinarily they are fixed isolated species, and may yet be found
as such either in the Hawaiian Islands or elsewhere. As regards
Polydectus and its associate Phellia, the latter certainly exists

independently of any commensalism, for all round the Hawaiian
Islands specimens of the sea-anemone are very numerous, attached

to the under surface of stones and coral blocks. These places

also constitute the habitat of the crab. In the case of the
actinians Sagartia and Adamsia, commensal with hermit crabs,

Faurot has shown experimentally that the polyps do not live

long when separated from theii' host ; but the relationship on
the part of the actinian is here much closer than in the polyps

simply held by Melia and Polydectus. In Sargartia palliata, at

any rate, the commensalism is correlated with a permanent
modification of form.

The genus Btmodeopsis occurs also in the West Indian and
Mediterranean seas, where it lives in shallow water loosely

adherent to the leaves of the marine phanei-ogams Thalassia and
Ruppia. In these regions, however, it is never found associated

with crabs ; indeed, the genus 2Ielia is absent from the Atlantic.

A careful comparison of the external characters and internal

anatomy of the Hawaiian and West Indian species of Buna-
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cleopsis shows no important difi'erences, and they may have to be

regarded as one and the same species. Hence the commen.sal

habit may be regarded as not essential to the life of Buno-
deopsis, and the same can also be said of the Sagartia and
Phellia.

Of all actinians, members of the genus Bunodeopsis would
appear to be the best adapted for the role of commensalism.
They are active polyps with long tentacles which are usually

expanded to their full extent, and in the absence of a sphincter

muscle the column is incapable of overfolding the tentacles. The
tentacles are provided with nematocysts of several sizes, and very

large stinging-cells occur in the spheroidal outgrowths on the

column ; and, lastly, the polyps are easily detached from any
substi'atum to which they may be adherent. Were the com-
mensalism of Melia restricted to Bunodeopsis, its suitability for

such a relationship is so pronounced as to suggest more than a

haphazard selection on the part of the ci-ab. But when we
consider that the same crab will also take up a iSagartia, it must
be admitted that the wisdom of its selection is not so manifest ;

for this form retracts readily on slight irritation, does not

re-expand so freely as Bitnodeopsis, and is usually very firmly

attached to its substratum. Phellia, so far as observations

upon its activities in aquaria go, seems eA^en less desirable than
Sagartia for the coenobiotic habit.

As regards the dependence of the crabs upon the actinians, the

case seems much clearer. Owing to the absence of the usual

junctions of the claws, the commensal habit would appear to be

necessary to the existence of Melia. The claws, when deprived

of the anemones, showed no power to grasp or seize other objects,

not eveiTi when food was presented to them. The maxillipeds and
ambulatoiy limbs transferred to the mouth any nutritive objects

offered, but fi^om their non-chelate character these appendages
can be of little use in seizing or holding prey or warding off

enemies. There is no question that the procuring of food by the

crab itself would be very precarious were it not for the assistance

of the actinians. Moreover, wherever met with, throughout its

wide distribution, the crab is found to bear actinians. According
to the observations of Mobius, all the specimens of Melia collected

by him possessed polyps, though in Borradaile's experience they

were sometimes absent from both claws, or from only one. It is

to be expected that the crabs will occasionally lose their polyps,

especially during ecdysis, and conceivably they may wander about
for a time without meeting with otheis.

If we attempt to estimate the advantages of the commensalism
to the two organisms concerned, it must be admitted that the

result seems to be entirely one-sided, and in favour of the crus-

tacean. The experiments show that the reflexes of the crab are

of such a nature as to result in the removal of any food or prey
which the actinian may secure. The tentacles of the polyp move
about freely and seize and retain organisms coming within their
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reach, passing them towards the middle of the disc, from which,

however, they are abstracted by the ambulatory limbs of the crab.

Enemies to the crab, too large to be held by the tentacles of the

polyps, may nevertheless be warned ofi" by the stinging-cells of

the anemone emitted on irritation. A careful consideration of

all the circumstances justifies the view that the crab wall secure

much of its food through the activity of the anemones, and,

further, that the latter will exercise a protective influence upon
the crab against larger enemies. The advantages to the actinian

appear largely negative. As Mtibius suggests, the movements of

the crab will serve to bring the actinian into the neighbourhood

of more prey, but its chances of ultimately appropriating to

itself much of this seem very small. The feeding experiraents

demonstrated very clearly that it is only rarely that the actinians

succeed in ingesting their food ere it is withdrawn by the crab.

In the case of the actinians Sagartia and Adatnsia, commensal
with hermit crabs, it is usually considered that the polyps secure

fragments of the food torn up by the masticatory appendages and
slipping away, but it is not likely that this occurs with Melia.

Independently of the actinians, the crab can only obtain such

food as may be lying upon the sea-floor and incidentally come
upon the maxillipeds and the ambulatory limbs.

The acquisition of such a peculiar commensal habit on the part

of two wholly distinct types of crabs, Melia and Polydectus, cor-

related, in the case of the former at least, with a diminutive size

and partial loss of activity on the part of the chelipeds, does not

admit of ready explanation. Among the activities of other

Crustacea there appear to be no examples which help us to

understand how such behaviour and structural peculiarities have
become established—no simpler or intermediate stages which
suggest the lines along which the evolution has taken place.

In the well-known instances of masking-crabs {Stenorhynchus,

Dromia) we have the tearing away of suitable objects, such as

zoophytes, algse, and sponges, which are then afiixecl to the shell

;

but the instinctive processes involved therein are less complex
than in the cases under consideration. In the latter the ordinary

aggressive and tearing functions of the chelipeds are replaced by
those of merely holding a living example of another group of

organisms. Even the seizu.re by a crab of an anemone and the

affixation of it upon a gastropod shell, as in the well-known
hermit crabs Pagurus, and the actinians Sagartia parasitica and
Adamsia jxcUiata, involves much less of a departure from the

usual activities of Crustacea.

As in so many morphological and physiological phenomena in

nature where intermediate stages are not forthcoming, it is

difficult to see how such an instinct cou.ld have been acquired

or evolved by slow degrees. For instance, while holding the

actinians the crab could not at the same time employ its claws

for the usual purpose of seizing and conveying food to its mouth.
One is constrained to think of mutation as a possible explanation
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of coinmensalism of such a nature, to conceive that a similar

instinct has appeared suddenly in the case of two distinct sj)ecies

of ciab, and its possession proved favourable to the survival of

the individuals. Such an explanation may suffice until it can be

put to experimental test, or until extended observations on the

activities and structure of animals render the theory of mutation
as plausible in the animal kingdom as from De Yries's work it is

among plants.

Summary.

1. The commensalism between the crab Melia tessellata and
actinian polyps is not restricted to a single species of actinians.

Of two crabs captured, one carried a Bunodeo2)sis in each claw
and the other a Sagartia.

2. As regards the same crab the two actinian species are

interchangeable, and the crabs will dislodge a small polyp of

one species to take up a largei- polyp of another (intelligent

selection).

3. Apparently the crab is not aware of the presence of

an actinian until it comes into tactile connection with it.

Dislodgment of a fixed actinian is brought about by the inser-

tion of the first ambulatory limb between the polypal base and
the substi'atum.

4. The crab tiuvels with the actinians expanded and directed

forwards, sometimes waving them from side to side. When
irritated it responds by moving its chelipeds towards the source

of irritation, thereby placing the actinians in what may be con-

sidered as the most favourable aggressive or defensive attitudes.

The crab reacts in the same manner, whether carrying the
actinians or deprived of them.

5. Food given the polyps is abstracted by the crab by means
of its first pair of walking-limbs, the stimulus to activity being
derived from the diffusion of the meat juices.

6. In correlation Avith the commensal habits the crabs have no
direct use of the chelij^eds as aggressive or defensive organs, or

for grasping objects other than the actinians, and the functions

of the first ambulatory appendages are paitly modified.

7. The commensal actinians present no structural or physio-

logical modification compared with closely allied free species

elsewhere.

8. The coenobiotic habit seems to be necessary for the existence

of Melia, though not for that of the actinians.

9. A second species of crab, Polydectus cupilifera, also bears
an actinian, Fhellia, in its chelipeds ; specimens of the actinian

are also found adherent to stones and coral rock in the natural
habitat of the crabs. Thus in all probability a similar commensal
habit has been acquired independently by two wholly distinct

forms of crabs.

10. The advantages of the commensalism to the crab are (1) that
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it secures most of its food from the activity of the anemones in

capturing small organisms, these being afterwards abstracted by

the crab; (2) a possible protective influence against enemies

by the ejection of stinging-cysts as a result of the irritation of

the polypal tentacles. The only possible advantage to the

anemone would seem to be that of being carried about by the

crab, whereby it may be brought into contact with more prey,

against which is the disadvantage of having much of its food

abstracted l)y the crab.

2. Notes on a Collection of Snakes from Japan and the Loo

Choo Islands. By Captain F. Wall, C.M.Z.S., Indian

Medical Service.

[Received August 28, 1905.]

I am indebted to Mr. Alan Owston, of Yokohama, for the

opportunity of examining a large numbei- of Snakes collected by

him in Japan and the Loo Olioo Islands. Of a total of 513

specimens, 461 are Land Snakes ; and the special interest of the

collection lies in the extensive and representative ai'ea in which

the specimens have been captured, for besides a large number
obtained from Japan itself and many from all the important

islands of the Loo Choo Group, examples have been obtained from

the two islands, Tanega and Yaku, interposed between Japan and
the Northern Loo Choos. The}^ are distributed as follows :

—

P-i

Yezo.

1. Ancisirodon blomhoffii.

Hondo.

1. Trojndonottcs vibakari.

2.
,,

tigrinus.

3. Dinodon jajjonicus.

4. Coluber conspicillatus.

5. ,, cUmacophorus

.

6. ,, qiuKh'ivirgatus.

7. Ajicistrodon blomhoffii.

Tanega Island.

1. Tropidonotus tigrinus.

2. Coluber conspicillatus.

3. A7icistrodon blomhoffii.

Yaku Island.

1. Tropidonotiis tigrinus.

2. Coluber quadrivirgatiis.

3. Ancistrodon blomhoffii.

4. Lachesis okinavensis.

(1)

(14)

(53)

(1)

(18)

(11)

(30)

(38)

(1)

(1)

(1)

(2)

(2)

(1)

(1)

y 165
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o

o

w.

Amami.

1. Tropidonotus pryeri. (3) ^

2. Dinodon semicarinatihs. (3)

3. Ahlahes semicarinatus. (3) !

4. Hemihungarus japo7iicus. (4) f

5. Lachesis okinavensis

.

(3)

6. ,, Jiavoviridis. (21) ,

Okinawa.

1

.

Tropid.onotus pryeri. (54) ^^

2. Dinodon semicarinatus. (19)

3. Ahlahes semicarinatus. (1^1)

4. llemibzmgarus japonicus. (6) I

5. Lachesis okinavensis. (4)

L 6. ,, Jiavoviridis. (20) j

MiYAKO.

1. Dinodon rufozonatits. (2)

2. Lachesis m,ucrosquamatus. (3)

ISHIGAKI.

1. Dinodon rufozonatus. (2)

2. ColvMer schmackeri. (1)

Iriomote.

1

.

Tropidonotus pryeri.

2. Dinodon rufozonatus.

3. Ahlahes hermince.

L 4. Lachesis mucrosquamatus.

Land Snakes
Sea Snakes

37

234

461

52

Total 513

Hitherto the Snakes from the Loo Ohoo Archipelago have

been simply labelled " Loo Ohoos," with no special reference,

except in a few instances, to the particular islands from which

they wei-e obtained {vide Boulenger, Oat. Snakes Brit. Mus.
vols, i.-iii.). Thanks to the careful and methodical way in which

Mr. Owston has labelled his specimens, more than a usual interest

attaches to his collection, for it shows that the distribution of the

species in this region is i-estricted to very definite zoological ai'eas.

Three such may be recognised by a glance at the above-given list :

—

(1) The Japanese area, with which the islands of Tanega and
Yaku must be included. It will be noticed that all the species

from these two islands belong to the Japanese Snake fauna except

Lachesis okinavensis, a single specimen of which, curiously enough,

was collected in Yaku. (2) The North Loo Ohooan area, com-
prising the islands Amami and Okinawa. The six species collected
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in this area are peculiar to it, except Lachesis okinavensis, which
encroaches upon the Japanese area on Yaku, and Tropidonotus

pryeri, which extends further south into the next division, (3) The
South Loo Ohooan area, comprising the islands of Miyako, Irio-

mote, and Ishigaki. Only 15 specimens were collected in this

area, including 5 species. Two of these extend to Formosa, viz.,

Lachesis mucrosqiuimatus and Dinodon rv,fozonat'iis ; one is common
to the whole Loo Chooan area, viz. Trojndonotus pryeri ; and the

remaining two hitherto have only been obtained from this area,

viz. Colaber schmackeri and Ahlahes hermince.

Group 1. Japanese Snakes.

Family CoLUBRiDiE. Subfamily Colubkinje.

1. Tropidonotus vibakabi.—The 14 specimens were all obtained

from Japan (Hondo)*. The supralabials were eight with the

fourth and fifth only touching the ej'e in three specimens, and
eight with the third, fourth, and fifth touching the eye on
one side in one specimen. The anterior chin-shields touched five

infralabials in one specimen. One example captured in July
contained five eggs, the largest measuring It^^q-" X i^".

2. Tropidonotus tigkinus.—Of 56 specimens, 53 were collected

in Japan (Hondo), two in Yaku, and one in Tanega. The supra-

labials Avere eight with the foui'th and fifth touching the eye in

two, the postoculars two on one side in one. The loreal was con-

fluent with the postnasal on both sides in three, and on one side in

one. A toad had been ingested in two examples.

3. DiNODON JAPONicus.—A single normal specimen was obtained
from Yamanashi (Hondo). The ventrals were 202 and the sub-
caudals 74.

4. Coluber conspicillatus.—Of 19 specimens, 18 were from
Japan (Hondo) and one from Tanega Island. The temporals
were two in one Hondo specimen, and the scales 23 in another
Hondo specimen in the middle of the body. Yentrals and sub-
caudals were as follows in five specimens:—209-^71, 203+ 64,

214 + 71, 217+ 66, 221 + 69 (the fourteenth and fifteenth sub-

caudals entire). The Hondo adult examples, with one exception,

were uniform brown with each scale outlined darker ; the belly

rose or cherry-coloured, with a double series of large, rectangular,

black, median spots frequently confluent across the belly ; two

* Bouleuger, op. cit. vol. i. p. 221, mentions Formosa as a habitat for this species.

If this is correct, it is a very singular circumstance. There are no other instances
of Japanese species occurring in Formosa, except Dinodon rufozonatus and Ancls-
trodon hlomhoffii. The existence of both in Formosa is easily understood, since they
are common snakes on the Chinese mainland, and the Formosan Snake fauna is com-
posed almost entirely of Chinese species. In the case of Tropidonotus vibakari,
however, it is significant that it has not been recorded from China (except Manchuria)
and it does not occur in the Loo Choos. I am prompted to regard this record as an
eiTor.
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chevrons on the head, the anterior converging in front of the eyes,

divergent behind to form postocular streaks, the posterior con-

verging on the frontal, both often obscure or ahnost obliterated.

In one the belly was sparsely spotted and in another was whitish

and uns]Dotted. The young were pinkish-brown or dove-coloured

with small black dorsal spots, with an inclination to a transverse

distribution ; the belly whitish cheqviered black. One Hondo
adult specimen had preserved the peculiar colouring and doi-sal

spots of the young, but the belly was rosy, as is usual in adults.

In this specimen the scales in mid-body counted 23. The example
obtained in Tanega Island was a very distinct colour-variety,

singularly I'esembling a Dinodon jcqjonicus at first sight. • It was
light brown with well-defined black bars, as wide as the intervals.

A series of large spots in the flanks alternated wdth the dorsal

bars. The usual head-marks were present and the belly was
chequered black and white.

5. Coluber climacophorus.—All the eleven specimens were
obtained from Japan (Hondo). In four specimens the scales were
25 in mid-body, in all the rest 23. The subocular was absent in

one. Temporals three in one. Postoculars three on one side

in two. Anterior chins touched four infralabials in two. One
captured on 6th July contained 14 eggs with no trace of embryo,
the largest of which measured 2" x li^".

6. Coluber quadrivirgatus.—Of 32 examples, 30 were collected

in Japan (Hondo) and two in the Island of Yaku. In one Hondo
specimen the suj)ralabials were nine with the fifth and sixth

touching the eye on one side. Postoculars three on one side in

one specimen. Nearly all belonged to Boulenger's Variety A*.
The young were lighter in colour, with well-marked spots oi' cross-

bars, but the longitudinal stripes faint or absent. One of the
Yaku specimens belonged to Yariety B, and the other w^as inter-

mediate between A and B.

Family Yiperidje. Subfamily Crotalin^.

7. Ancistrodon blomhoffii.—Of 41 specimens, 39 were from
Japan (Hondo 38, Yezo 1), one from Tanega Island, and one
from Yaku Island f. In only one Hondo specimen were the
scales 23 in the middle of the body, but this number was present
in both the specimens from Tanega and Yaku. The ventrals and
subcaudals in the Yaku example were 143 + 53, and in the Tanega
example the ventrals were 142. One had eaten a frog. One
captured on the 27th June contained three immature eggs with
no trace of embryo.

* Op. cit. vol. ii. p. 60.

t It is doubtful whether the specimen in the British Museum labelled Okinawa
(Boulenger, op. cit. vol. iii. p. 526) is correctly recorded. It appears to be the only
specimen reported from the Loo Choo Group of islands, where it is singularly out
of place. Tsu Sima is an island in the Corean Strait, and not in the Loo Choos as
stated by Boulenger on the same page.
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Groups 2 and 3. Loo Ohoo Snakes.

Family Colubrid^. Subfamily CoLUBRiNiE.

1. Tropidoxotus pryeri.— Of 58 specimens, 54 were obtained

from Okinawa, three from Amami, and one from Iriomote. There
were two postoculars on one side in one specimen. Fonr contained

eggs with no trace of embryos.
1 killed 20th April had 3 eggs, largest lii" x |4".

1 ,, ,, ,, ,, 5 ., ,, about 1" long.

1 22nd 3 1J-J-" lono-

1 „ 8th May „ 6 „ „ i-^".

The size of the eggs first alluded to is very remarkable con-

sidering the size of the species. The mother measured 2 feet

7| inches, tail slightly docked.

2. DiNODON RUFOZONATUS.—Of eight specimens two were from
Miyako, two from Ishigaki, four from Iriomote. The two sjoeci-

mens from Miyako were peculiar in coloui', being of a much lighter

brown than usual. Each had 21 whitish, dark-margined dorsal

bars. The ventrals were 182 and 189.

3. DiNODON SEMiCARiNATUS.—Of 22 Specimens, 19 were from
Okinawa and three from Amami. The supralabials in one were
eight with the fourth and fifth only touching the eye. One had
swallowed a fledgling, and another a lizard.

4. Coluber schmackeri.—A single specimen, much mutilated

and of large size, was obtained from Ishigaki. The supralabials

were nine on the right side with the fifth and sixth touching the

eye, ten on the left side with the sixth and seventh touching the

eye. The loreal was more than twice as long as high. The upper
of two pra?oculai-s nearly touched the frontal.

5. Ablabes semicarinates.—Of 134 specimens, 131 were from
Okinawa and three from Amami *.

6. Ablabes hermin^.—The single specimen was from Iriomote.

It was an aberrant example in that the scales number 19 in mid-
body. Anteriorly and posteriorly the normal 17 scales were
present. Yentrals 159 and subcaudals 60.

7. Hemibungarus japonicus.—Of ten examples, six were from
Okinawa and four from Amami t. Those from Okinawa were all

alike in having five longitudinal black dorsal lines broader than the
pink intervals. There were 9-12 narrow black annuli I'ound the
body and 1-2 (2 usually) on the tail. The ventrals and subcaudals

* There seems but little doubt that Japan lias been incorrectly included as a
habitat for this species and for Semilnmc/atms Japonicus. Boulenger is clearly of this

opinion {vide op. cit. vol. iii. p. 395 footnote). These species were oria-inallv described
and figured by Gunther (Ann. & Mag. Nat. Hist. (4) i. 1868, pp. 418 & 428) from
one specimen of each reported to have come from Nagasaki. Thirtj'-seven years
have novf elapsed without either being rediscovered in Japan.

\ See footnote to Ahlahes semicarinatus.
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are 204+ 28, 183+ 28, 194 + 30, 202+?, 197+ 27, 129 + 29.

Two specimens from Amami agreed in having three longitudinal

dorsal, black lines, narrower than the pink intervals. One of

these had indications of another line in the flanks on each side.

One had 12 and the other 14 black annuli. Both were peculiar in

that the last ventral was divided, a condition which obtains in no
other specimen, and this may constitute a separate species. The
ventrals and subcaudals were 208+ 29 and 198+ 28. The remaining
two specimens from Amami were pale pink with a single, nai'row,

vertebral black line. One had 15 and the other 13 black annuli,

and the ventrals and subcaudals were 215 + 28 and 2 1 4 + 30. One
of the Okinawa examples had swallowed a lizard measuring

4g inches. The snake was 1 foot 7| inches in length, and the

lizard occupied a position entirely posterior to the tenth inch in

the snake's length. The stomach was therefore placed unusually

far back in this species, and I have noticed a similar peculiarity

in an allied snake, Bungarus candidus, in India.

Family V i p e r i d .e, ^Sv^bfamily Crotalin^e.

8. Lachesis okinavensis.—Of eight specimens four were from
Okinawa, three from Amami, and one from Yaku. The scales were
23 in mid-body in all except one specimen, where they were 24.

The subocular was broken up in two specimens. The ventrals and
subcaudals were 131+44, 134+ 46, 127+ 42, 128 + 46, 128 + 46,

and 129+ 42. One had swallowed a small shrew-like animal.

9. Lachesis flavoviridis.—Of 41 specimens, 21 were from
Amami and 20 from Okinawa. The ventrals were 232 in one
specimen, 234 in another. The scales were 40 in mid-body in one
specimen. Many were quite young, hatchlings apparently ; six

such varied in length from 1 foot 6| inches to 1 foot 9| inches.

One had swallowed a rat. The fang of one large specimen was
i|-" measured straight.

10. Lachesis mucrosquamatus.—Of four specimens, three were
from Miyako and one from Iriomote. I have no hesitation in con-

sidering these specimens as belonging to this species, though it

extends the habitat considerably. They agreed with the specimens

I have examined in the British Museum Collection. A pair of

internasals was present. Two to four rows of temporals were
smooth. The scales were 23 in mid-body in two specimens, 24 in

another, and 25 in the fourth. The ventrals and subcaudals were
186+ 66, 190? + 77, and 185 + 72.

Sea Snakes.

Family Oolubrid^. Subfamily Hydrophiin^.

1. Hydrus platurus.—One specimen of Boulenger's Variety E
[op. cit. vol. iii. p. 268) was from Okinose Sagami (Hondo).

2. Hydrophis melanocephalus.— Of three examples two were
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from Ishigaki and one from Iriomote. The scales behind the neck
were 24 in one specimen, round mid-bod}^ 29 in one specimen and
33 in the others. The ventrals were 336, 316, and 332.

3. DiSTiRA ORNATA.—The three specimens were all from
Okinawa. The scales behind the neck were 29, 32, and 33 ; mid-
body 35, 37, and 38. Yentrals 271, 268, and 251.

4. AiPYSURUS ANNULATUS.—All the six examples were from
Okinawa. Four had a sharp spine on the rostral which was absent
on the other two. The pr^efrentals were very irregulai-. There were
four in three specimens, two in one specimen, and three (2 right,

1 left) in two specimens. In all one or both paiietals were split

by a suture behind. The scales were 17 in mid- body when the
vertebral row was enlarged, which was usually the case, though often

to a variable degree. In two specimens the scales were 19, the
vertebrals being divided into three rows subequal to the other

dorsals. Yentrals numbered 138 to 143.

5. Platurus laticaudatus.—The tw^o specimens were from
Okinawa. The ventrals were 243 in one specimen ; the last was
divided in both specimens.

6. Platurus schistorhvnchus.—Of 37 specimens, 29 were from
Miyako, 6 from Okinawa, and 2 from Amami.

All the specimens were preserved in formalin.

3. Description d'un Ophidien nouveau du Mexique (^Morenoa

orizahensis^ g. et sp. nn.). Par Alfked Duges, M.D.,

C.M.Z.S.
[Received July 7, 1905.]

(Text-figure 77.)

Ce Oolubride (Sous-fam. Coluhrince) ne m'est connu que par
deux exemplaires pi-ovenant d'Orizaba (Etat de Yera-Cruz) d'ou

me I'a envoye le Prof. Aniceto Moreno pour le determiner. Ne
le trouvant decrit dans aucun des ouvrages que j'ai pu consulter,

j'ai du lui donner un nom generique et specifique nouveau et je

le dedie a mon ami M. Moreno.

Ses rapports les plus intimes sont avec le g. Ablabes, tel que
I'a compris Boulenger (Oatal. Snakes of Brit. Mus. 1894) ; mais
il en differe assez pour Ten separer, comme le prouve sa description.

Les vertebres doi'sales posterieures manquent d'hypapophyses.

La dentition est isodonte : il m'a semble qu'il y avait une douzaine
de dents au maxillaire superieur, mais je n'ai pu m'en assurer

exactement pour ne pas trop mutiler I'exemplaire que je pouvais
examiner. L'aspect general est celui d'une Coronella.

Caracteres.—La rostrale se replie un peu sur le museau. Les
intei-nasales sont un peu plus petites que les prefrontals; celles-ci
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se rabattent de cliaque cote jusqu'au contact de la frenale. La
fi'ontale egale a pen pres la distance qui la separe du bont du
museau ; elle est plus etroite en aixiere qu'en avant. Les sur-

oculaires, subtriangulaires, separent la frontale de la preoculaire.

Paiietales a bords externes un peu excaves, et plus etroites a

leur extremite posterieure. Nasale double. Frenale un peu
plus longue que haute. Une seiile grande preoculaire. Deux
post-oculaires. Temporales 2+ 2, celles du second rang atteig-

nant I'extremite des parietales ; sur un exemplaire la tenaporale

inferieure du premier rang a gauche est divisee pr^s de la post-

oculaire inferieure. Rostrale plus large que haute. Huit sus-

labiales, les quatrieme et cinquieme sous I'ceil ; la sixieme, trian-

gulaire, ne touche pas la premiere temporal e inferieure. Deux
geneiales longues, suivies de deux petites separees par une ecaille.

Huit labiales inferieures. La mandibule est un peu plus courte

que le museau.—Dix-neuf rangs d'ecailles lisses, rhomboidales,

sans pores. Anale simple. Gastrosteges 198. Urosteges doubles

85. Queue terminee par une petite pointe cornee

Text-fig. 77.

Tete de Morenoa orizahensis, en dessus et de profil.

Diinensions

:

— m.

Corps avec la tete ... 0'41

Queue 0-08

Total 0-49

Le corps est un peu comprime.

Coloration.—Parties superieures brun-gris clair ; les ecailles

sont toutes bordees de noir. Des barres transversales brun-fonce

se detachent sur le fond et sont plus nettes dans le tiers poste-

rieur du corps. Une tache noire oblique se voit de chaqiie cote

en arriere cle la tete, distante de Tangle de la bouche comme
celle-ci Test du museau

;
plus loin sm^ les ilancs il y en a quelques

autres moins visibles. Le dessus de la tete est d'un brun fauve

uniforme ; le dessous est blanc ; il y a une bordure noire sur

4 des labiales superieures. Le dessous du corps est blanchatre

avec des lignes noires transversales qui descendent des flancs.—

Sur un exemplaire les parietales portent une iigne anguleuse ini

peu plus foncee, mais tr^s peu distincte.

Guanajuato, le 20 Juin 1905.
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4. On a Collection of Mammals from Persia and Armenia

presented to the British Museum by Col. A. C. Bailward.

By Oldfield Thomas, F.R.S., F.Z.S.*

[Received October 27, 1905.]

(Plate XYI.t)

The National Museum owes to Col. A. C. Bailward a most
interesting collection of small mammals from Persia and Ai'menia,

obtained during the past summer on his way home from India to

England. Before starting he applied to the Society's Secretary

for advice on the subject, and Dr. Mitchell suggested his taking
with him someone trained to collect mammals and birds. By
good foi'tune Mr. R. B. Woosnam, one of our ablest collectors,

who had already done good work in South Africa, was able to go
with Col. Bailward, and the specimens now described were all

trapped and skinned by him.
Considering that the expedition was primarily a shooting-trip,

that it never stayed more than a day or two in any place,

and that the painty rode something like 20 or 30 miles every
day, the number of mammals obtained—about 70—is a credit to

Mr. Woosnam, who also collected about 380 birds.

About 31 species are represented in the Mammal collection,

of which I have described five as new. Of these by far the
most interesting is the beautiful large-eared mouse described as

Calomyscus baihvardi, which forms a new genus entirely vnilike

anything hitherto known from the Old Woi-ld, but allied to the

North-American Pei'omyscus.

Col. Bailward 's party entered Persia at the head of the Persian

Gulf, beginning work at Ahwaz, on the Karun River. From
there they travelled north-eastwai-d across the Bachtiari mountains
to Isfahan, and it was in this region that the majority of the
novelties were obtained. From Isfahan they went westwards to

Kermanshah, and thence by way of Lake Van, Erzeroum, and
Baibort to Trebizond.

While the Armenian specimens obtained during the trip are

most valuable, their interest is dwarfed by that of the series from
Persia, for from the region travelled by Col. Bailward the only
mammals that have ever been collected were those obtained in

1870-72 by the late Dr. W. T. Blanford, and described in his

work on Eastern Persia J, the few collected and described by
de Filippi §, and a small series obtained in 1902 by Mr. H. F.

Witherby. Fi'om the character of the present collection it is

* [The complete account of the new species described in this communication
appears here ; but since the names and preliminary diagnoses were published in the
'Abstract,' such species are distinguished by the name being underlined.

—

Editoe.]
t For explanation of the Plate, see p. 527.

j 'Eastern Persia,' Zoology and Geology (1876).

§ ' Viaggio in Persia,' p. 342 (1865).

Proc. Zool. Soc—1905, Yol. II. No. XXXY. 35
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evident that much remains to be clone in this area, and I would
draw the attention of other Indian sportsmen to Col. Bailward's

success, with the hope that when coming home to England they

may follow his admirable example in working Persia by the way.

1. Vespertilio sp., near V. serotinus.

2 . 27. Mala-i-Mir, 70 mi. N.E. of Ahwaz. 4300'.

This Bat, of which Mr. Witherby also obtained examples near

Telespid, is a pale form of the Serotine grovip, but I cannot at

present determine its exact relationship to V. turcomanus Eversm.
and V. mirza Fil. One thing is clear, liowever, that V. shiraziensis,

described in 1871 by Dobson, but afterwards referred by him, in

company with turcomanus and mirza, to V. serotinus, is a per-

fectly distinct species, readily distinguishable by its much greater

size.

2. Vespertilio matschiei pellucens, subsp. n.

S . 14, 15, 16, 17, 19. Ahwaz, Karun R., S.W. Persia. 220'.

" Common in the town."

Closely similar to the species recently described as V. matschiei*,

from Aden, but slightly larger, and markedly palei- in colour, the

upper surface uniformly pale buflfy, very slightly darker than
Ridgway's " cream-buff," which the under sui'face just matches.

Ears and membranes pale brownish, the hinder edges of the wings
white, and the posterior third of the inteifemoral transparent

white or colouidess. In true matschiei the membranes are dark
opaque brown throughout.

Dimensions of the type :

—

Forearm 35" 7 mm.
Head and body (in flesh) 45 ; tail 43 ; ear 13.

Skull, greatest length 13"2.

Hah. as above.

Type. Male. B.M. No. 5.10.4.4. Original number 16. Col-

lected 28 Mar., 1905.

This beautiful little Bat is readily distinguishable from all

others by its uniform pale colour, the hairs being pale to their

roots. In the pale form of Fipistrellus kiMH, found in company
with it, the bases of the hairs are dark, even though the tips are

light. The peculiar translucent character of the posterior third

of the interfemoral is also very unusual.

3. PiPISTRELLUS KUHLT ISTatt.

c? . 2, 5, 18, 20, 21. Ahwaz, Karun R. 220'.

5 . 11. Dizful, near Ahwaz,

These specimens vary a good deal in colour, some being nearly

as light as the darker examples of the last species. But the darkest

are far lighter than South European specimens, and no doubt

* Thos. Ann. Mag. N. H. (7) xvi. p. 573 (1905).
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they represent a valid lighter-coloured Eastern subspecies, for

which there appear to be several names available.
" Shot close to the town of Ahwaz—their fur matches the soil

in colour."—i?. B. W.

4. PiPISTRELLUS ALADDIN ThoS.

Abstr. P.Z. S. No. 24, p. 23, Dec. 19, 1905.

S. 41. Derbent, 50 mi. W. of Isfahan. 6500'. B.M.
No. 5.10.4.13. Ty2M.

A very small species. The minute upper premolar in the
tooth-row.

Size about as in P. nanus and mimus. Ears of medium size

;

inner margin slightly convex, outer margin with a well-marked
concavity in its middle third ; antitragal notch shallow, the outer
basal lobe low, buried in the fur. Tragus of medium length,

rather broad, its broadest point just above its inner base ; inner
margin slightly concave ; outer basal lobe rounded. Wings to the
base of the toe.

General colour above " wood-brown," the hidden basal halves

of the hairs blackish. Under surface similar, but rather lighter.

Ears and wing-membranes blackish grey, the hinder edge of the
wing from the tip of the fifth finger backwards prominently
white, as in P. kuhlii.

Skull small, delicate ; much as in P. nanus. Outer upper
incisors about equalling the well-marked secondary cusp of the
inner. Large premolar well separated from the canine, the small
premolar standing in the tooth-row, wholly visible from without.

Dimensions of the type :

—

Forearm 31 mm.
Head and body (in flesh) 41 ; tail 35 ; ear 10.

Skull—greatest length 11*3 ; basal length in middle line 8*7

;

breadth of brain-case 6"1
;
palatal length 4; combined length of

large upper premolar and two molars 2'8
; lower tooth-row from

front of canine 4' 2.

Hah. and Type as above.

This little Bat is perhaps a, representative of the Indian
P. mimus Wrought.*, with which it agrees in size and certain

other characters. But it is much lighter in colour, the extreme
tips of the dorsal hairs in that animal being alone pale brown
the rest being blackish, and the small upper premolar does not
stand so well in the tooth-row, although more so than in most
species of the genus. P. nanus again is a dark-coloured bat, as
dark as a European Pipistrelle.

5. Myotis myotis omari, subsp. n.

S . 42, 43. Derbent, 50 mi. W. of Isfahan. 6500'.

(5 . No. 13. Near Telespid, S.W. Persia. H. F. Witherby.

Essential characters as in true myotis, the ears apparently

* Jovirn. Bombay Nat. Hist. Soc. 1899, p. 722.

35*
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nearly or quite as long as usual, not shortened as in the

N. Indian hlythi. But the colour is very different, being that

characteristic of specimens from desert-regions. General colour

above uniform jjale." wood-brown," the basal halves of the hairs

smoky brown, succeeded by a broad ring of glossy whitish sandy
and a fine pale brown point. Under surface broadly washed with
" cream-buff." Membranes and ears also much paler brown than
in myotis.

Teeth rather smaller than those of true myotis, larger than
those of hlythi.

Measurements of the type :

—

Forearm 60 mm.
Head and body (in flesh) 75 ; tail 61 ; ear 26.

Skull—greatest length 22'2 ; breadth of brain-case 9'9
; upper

tooth-row from front of canine 9*5
; front of lower canine to back

of nig 10-1.

Hah. Persia ; type from Derbend. Alt. 6500'.

Type. Adult male. B.M, No. 5.10.4.14. Original number 42.

Collected 14 May, 1905.

It is quite natural to find a desert-coloured form of the common
M. myotis inhabiting Persia. Mr. Witherby's specimen is very
similar to the two presented by Col. Bailward.

Mr. Miller has shown* that the Indian Vespertilio hlythi Tomes
is definably different from the European M. myotis, to which
Dobson had assigned it. I may further note that Dobson's
V. africanus t is clearly the same as M. hlythi, the collection from
which the type came having been wrongly labelled as from the
Gaboon, when it really was from N". India. Dobson's mistake
was therefore quite excusable.

6. Neomys FODiEiVS Schr.

S . 53. 25 miles N". of Erzeroum. 7000'.

" Caught by a brook in the mountains. Was swimming and
diving with two others."

—

R, B. W.

7. Erinaceus europ^us L.

56. 2 . Tortoum R., N". of Erzeroum.' 4000'.

Probably belonging to the form recognised by Barrett-Hamilton
as E. e. concolor Mart.

8. Canis aureus L.

cJ. 12. Shus, near Dizful, Arabistan.

9. VuLPES vuLPES flavescens Gray.

S . 7. Bunde Kil, Karun R. 250'.

10. PUTORIUS NIVALIS L.

c?. 61. Baibort. 7000'.

* P. Biol. Soc. Wash. xiii. p. 155 (1900).

t Cat. Chiv. B.M. p. 310.
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11. Mellivora indica Kerr.

2 . 24. Ram Hormuz, E. of Ahwaz.

12. CiTELLUs XANTHOPRYMNus Benn.

c? . 60. Baibort, between Erzeroum and Trebizond.

In the fulvons svimmer pelage. Those obtained by Mr. Danford
in Central Asia Minor are in the grey winter coat.

13. CiTELLUS CONCOLOR Geofi'.

2 . 47. Bast-Kala, near Lake Van. 7200'.

c? . 52. $ . 48, 49. Lake Van. 5500'.

" Very plentiful on open sandy ground ; to be seen abovit all

day."—i?. B. W.

14. Tatera T.ENIURA Wagn.

c? . 8, 9, 10. Bunde-Kil, Karun R. 250',

$ . 13. Shus, near Dizful. 500'.

S . 23. Ram-Hormuz, 60 nii. E. of Ahwaz. 500'.

2 . 28. Mala-i-Mir, 70 mi. N.E. of Ahwaz. 3300'.

Whether this species grades into the Indian T. indica remains

to be seen when more material is available.

15. Meriones persicus Blanf.

$ . 26. Mala-i-Mir, 70 mi. N.E. of Ahwaz, S.W. Persia.

c? . 36. Dopulan, 120 mi. N.E. of Ahwaz.

No. 26 agrees very well with a co-type, a female, in the British

Museum fi-om Kohrud, but 36 has longer ears and smaller bullae.

As its locality, however, is intermediate between those of 26 and
the type, I presume the differences are either individual or sexual.

I am glad to be able to come at last to a definite conclusion

about the generic position of this animal, the teeth of the co-type

being so worn down that it was impossible till now to decide

whether it was a Meriones or a Gerhillus. The new specimens

show clearly that its teeth are those characteristic of the former

genus.

16. Meriones erythrurus Gray.

c^ . 1, 3, 22. Ahwaz, Karun R. 220'.

This Gerbille, which I provisionally refer to the Afghan species,

is also nearly related to M. meridianus Pall.

" Plentiful all along the flat coast plain from Bushire to the

Karvin River. I^octurnal."

—

R. B. W.

Mus—MUSCULUS group.

Deh-i-Diz, 90 mi. N.E. of Ahwaz. 5500'.

Bachtyari Mts., 100 mi. N.E. of Ahwaz. 5800'.

Bagh-i-Badaran, 30 mi. S. of Isfahan. 8000'.

Sakiz, 100 mi. N. of Kumanshah. 5000'.

Tortoum R., N. of Erzeroum. 4000'.

17-
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When the difficult Mus musculus group comes to be worked

out these specimens will be of the greatest value, but they cannot

well be determined at present. ]S"o. 55 is a typical dark long-

tailed house-mouse ; the others are pale desert forms.

19. MiCBOMYS MYSTACINUS Danf. k Alst.

d. 64, 65, 66. $. 67. Sumela, 30 mi. S. of Trebizond.

1500'.

" Trapped on hill-side below the fir-woods."

—

R. B. W.

20. MiCROMYS SYLVATICUS ARIANUS Blanf

.

S. 30, 34. 2 . 32. Bachtiari Mts., 100 mi. N.E. of Ahwaz.
5800'.

These specimens are coloured very like the South Persian

M. s. witherhyi Thos., but have the larger teeth of ariamis.

21. Calomyscus bailwardi Thos. (Plate XVI.)

Abstr. P. Z. S. No. 24, p. 23, Dec. 19, 1905.

25. 6 . Mala-i-Mir, 70 mi. N.E. of Ahwaz. 4300'. 10 April,

1905. B.M. No. 5.10.4.68. TyjK.

Calomyscus.

A member of the Cricetince, or biserial-toothed Muridse, of

which the only recent Old World * members hitherto known have
been the Cricetus group and the South African Mystromys. Most
nearly allied to the IST, American Pei^omyscus, with which it shares

the possession of only five cusps on the anterior upper molars.

External form as in Peromyscus, but the tail bushy terminally,

as in many Gerbilles, to which the pallid colour also gives a

resemblance. Ears large. Fur soft. Feet of normal length and
structure ; soles naked except just under the heels ; sole-pads six,

the posterior one far back, separated from the others. Tail long,

pencilled, the single specimen with a peculiar double tuft of white

hairs at a point two-thirds along it, which may indicate the

presence of a special gland, or, more probably, be merely due to

an accidental injury.

Skull, as compared with that of Peromyscus, low, flat, and
rounded, the shape of the brain-case recalling that of a dormouse.

Bullae low, little developed. Palatal foramina comparatively small.

Coronoid process of mandible long, considerably overtopping the

condyle. .Incisors smooth. Molars brachyodont, thin, pattern

very similar to that found in Peromyscus, but even more simple
;

the cusps low, and the valleys between them shallow, and without

any trace of supplementary intermediate ridges. First upper
molar with only five cusps and without any trace of that dupli-

cation of the anterior cusp so charactei'istic of Cricetus and its

allies.

* Madagascar excepted.
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Type :—

Calomyscus bailwardi.

A beautiful Gerbille-coloui-ed, long-eared, tufted-tailed mouse
of about the size of Mus onuscuhis.

Fur soft and fine, hairs of back about 7 mm. in length.

General colour above a beautiful " pinkish buff," darkened on
the back by the tijDS of the hairs being black, clear and rich along

the flanks and down the outer sides of the legs to the ankles.

Whole of under surface pure sharply contrasted white, which
ascends rather high up on the cheeks, nearly to the eyes, covers

the whole of the fore limbs, ascending almost to the shoulder, and
the inner side of the hind limbs. Head bviffy, slightly paler than

back. Ears very large, practically naked, pale brown, their few

fine scattered hairs white ; a small white patch above the base of

their anterior margin. Upper surface of hands and feet pure

white. Fifth hind toe long, reaching to the middle of the

terminal phalanx of the fourth. Tail long, well haired, the hairs

lengthening terminally into a pencil
;
pure white below, above

whitish proximally, darkening terminally to blackish.

Skull with the nasal region long and narrow. Interorbital

space broad, smooth, slightly con-s'ex, its edges scarcely marked,

no ridges developed on the parietals. Anterior plate of zygomata

not projected forwards. Palatal foramina ending half their own
length in front of the molars.

Dimensions of the type (measured in the flesh) :

—

Head and body 78 mm.; tail 87 ; hind foot 20-5 ; ear 21-5.

Skull—greatest leng-th 26 ; basilar length 19'2
;
greatest breadth

13"8; nasals 10*1 X 3*2
; interorbital breadth 4*4; brain-case

breadth 12; interparietal 3'1 x 8*7; palatilar length 10'5

;

diastema 6'9
;
palatal foramina 4-5 x 1'8

; length of upper molar

series 3*3.

Hab. and Ti/pe as above.
" Trapped among barren rocks on mountain-side above the

Mala-i-Mir marsh."—i?. B. W.
The discovery of this beautiful animal is of extreme interest, as

it belongs to a group hitherto believed to be exclusively American
and Malagasy, with the exception of Cricetus and Mystromys.

This group of biserial-toothed Muridse is apparently a veiy

primitive one *, and was no doubt spread widely over the Old
World as well as the New before the triserial Ihcrince were
developed and beat it in the struggle for existence throughout the

Eastern Hemisphere. But they penetrated neither to Madagascar
nor America, in which countries the Muridse are all of the

biserial group. Now in Calomyscus we have another Oricetine

* Several fossil members of this group, Eocene and Miocene, are known, and are

all referred bj^ pala3ontologists to Cricetodon Lartet, bnt if still existing they would
apparently represent quite a number of what mammalogists now call genera. I am
indebted to Dr. Forsyth Major for showing me a series of representative specimens
of the fossil forms.
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Mouse pi^eserved in the mountains of Persia, closely allied to the

N. American Peromyscus, and widely different from any of the

Asiatic Muridfe hitherto known.
I have named this striking novelty in honour of Col. Bailward,

to whose generosity the Museum is indebted for the interesting

collection of which it forms a part.

22. Cricetulus ph^us Pal].

cS . 46. Sakiz, N.W. of Karmanshah. 5000'.

2 . 54. Tortoum R., 60 mi. N. of Erzeroum. 4000'.

c? . 58. Baibort, Choruk River, between Erzeroiam and Tre-

bizond. 5500'.

" Trapped among the corn-lands."

—

B. B. IF.

23. MiCROTUS NIVALIS Mart.

S . 62. 25 miles N. of Baibort. 7000'.

24-27. MiCROTUs spp.

S . 40. Derbend, 60 mi. W. of Isfahan. 6500'.

2 . 44. Diwan-Dere, 150 mi. N.W. of Kermanshah. 6500'.

$ . 57. Arab-Keni, 60 mi. N. of Erzeroum. 9000'.

$. 59. Baibort. 5000'.

2 . 63. 70 mi. N. of Baibort. 7000'.

These five Voles belong to at least four species.

28. Ellobius lutescens Thos.

c?. 51. LakeYan. 5000'.

Topotype. Quite similar to the original specimens.

29. Ellobius woosnami Thos.

Abstr. P. Z. S. No. 24, p. 23, Dec. 19, 1905.

c? . 38. 2 . 39. Dumbeneh, 50 miles N. of Isfahan. 7000'.

Colour much as in E. lutescens. Teeth of much simpler pattern.

Fur soft and loose in texture ; hairs of back about 9 mm. in

length. General colour above dull greyish buffy, the hairs slaty

gi-ey, with dull buffy tips. Sides palei' greyish, not more strongly

buffy as is the case in E. tcdpinus. Head blackish above, con-

trasting markedly with the general colour, much more so than in

E. lutescens. Under surface similar to sides, the tips of the hairs

very pale buffy.

Skull rather more heavily built than in E. lutescens. Zygomata
not so expanded vertically in the centre as in lutescens and /msco-

capillus, its greatest vertical breadth 3 mm. or less.

Teeth of a more simple type than those of E. lutescens and
ftiscocapillus, and nearly corresponding with those of fig. 6 of

Biichner's plate * of Ellobius teeth. The last upper molar with

* Mamni. Przewalsk. pi. xv. (1889).
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one simple deep reentrant angle on each side, the pi-ojecting

angles bordering them in front and behind nearly equally salient

;

no trace of the secondary antero-external reentrant angle, which
in E. lutescens tends to divide into two the large antero-external

projecting angle
;

posterior lobe diminished or absent. Last

lower molar with the anterior external reentrant angle about half

the depth of the posterior one ; in fuscocapillus it is quite as

deep as the posteiior one, while in talpimts it is almost non-
existent.

Dimensions of the type (measured in the flesh) :

—

Head and body 112 mm. ; tail 16 ; hind foot 23.

Skull—greatest length 32 ; basilar length 29*2 ; zygomatic

breadth 24 ; nasals 8*8 x 3'5
;
palatilar length 19 ; diastema 12'5

;

length of upper molar series (alveoli) 7 "4.

Hah. as above.

Tyj^e. Female. B.M. ISTo. 5.10.4.65. Original number 39.

Collected 9 May, 1905.
" Trapped in corn-land m broad valley, near a stream. Plen-

tiful."—^. B. W.
In colour this Ellohms has a close resemblance to the E. lutescens

of Lake "Van, but its teeth are of much simpler pattern, more
approaching those of E. tcdpinus.

30. AliLACTAGA WILLIAMSI ThoS.

cJ . 50. Lake Van.

A topotype of this beautiful Jerboa, which was described

in 1897 from specimens presented to the British Museum by
Col, W. H. Williams, R.A.

31. Lbpus craspedotis Blanf.

d . 4. Karun R., N. of Ahwaz. 250'.

2 . 6. Bunde Kil, Karun R. 250'.

This appears to be the lowland coast representative of the
ordinary plateau Hare of Persia and Afghanistan, to which the
name of L. tibetanus should probably be applied.

It is distinguished by its shorter fur, which is silveiy whitish
at base, with a broad black subterminal ring. In the highland
forms the part below the black ring is slaty basally, with a
creamy terminal half.

The type was described from Pishin, S.W. Baluchistan, about
100 miles from the coast.

EXPLANATION OF PLATE XVI.

Calomi/scus bailwardi; natural size : p. 524.
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5. On the Colour-Yariation of the Beetle Gonioctena

variabilis. By L. Doncastee, M.A., F.Z.S.

[Received July 7, 1905.]

In 1895 (P. Z. S. 1895, p. 850) an account was given by Mr. Bate-

son of the colour-variation of Gonioctena variabilis, a Ghrysomelid

beetle. His material was collected almost entirely at Granada
in the months of March and Ay^il ; and he found that although

the insect is extraordinarily variable, yet when a large collection

is made the beetles could be classified into two chief groups with

very few intermediates between them. The gTound-colour of

the elytia varies from a biilliant red through orange and buff to

a gr-eyish green ; and although the intermediate colours (orange

and bufi") are comparatively rare, no sharp line between the red

and green can be drawn. Thei'e is also a great diversity in the

markings : some individuals, chiefly those with red elytra, have
two black spots on each elytron (spotted type), others (almost

exclusively greens) are without these spots but have rows of

minute black dots (striped form), and a third class has both spots

and stripes. A large series of figures is given in the paper

referred to. Bateson further found that the spots and stripes

have a definite relation to the sculpturing of the elytra ; the

spots having their centres on certain of the longitudinal rows of

punctulations, while the stripes lie between them. The spotted

or striped type may be associated with either the red or green

colour, but Bateson observed that almost invariably the spotted

elytra were associated with black pigmentation of the ventral

surface of the abdomen, and that specimens with no spots had
no black pigment in this position. The colour of the underside

therefore provided a means of dividing a population into two
classes with exceedingly few intermediates ; some had dark
undersides and spotted elytra (with or Avithout stripes in addition),

the remainder had light undersides and were without spots.

"When classified in this way, it is found that most of the dark-

spotted specimens have red or reddish elytra, and most of the

unspotted light are green ; and further, that about 80 per cent,

of the first class are males, and about 70 per cent, of the second

class females. The males are easily distinguished from the

females by the presence of a small rounded depression in the last

uncovered abdominal plate ; this is absent in the female.

In addition to the variations mentioned, there may be more
or less suffusion of the elytra, with black pigment, until a totally

black form is reached. The siDecimens in which this melanic
variation is not very jaronounced show that they belong to the
class which is both spotted and striped ; it occurs much more
frequently in red than in green individuals.
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The case is of peculiar interest not only on account of the

great variability in a single species, but esj^ecially because of

the rather close correlation between the two chief colour-types

and the two sexes. Bateson found that on the hills behind the

Alhambra at Granada 80 per cent, of the males were spotted and
dark below, and over 70 per cent, of the females unspotted and
light. In the Darro valley, perhaps a cotiple of miles away, only

62 per cent, of the males were dark, and 85 per cent, of the

females were light ; i. e. there was a much higher proportion of

light specimens in each sex. On the other hand, at Castillejo,

near Toledo, rather early in the season, of 75 specimens all were
dark and spotted, all but one being males. There was therefore

some indication that the proportions vary with the locality, or

possibly with the season ; and it seemed important to determine

whether the correlation between variation and sex was a genuine
and permanent phenomenon, or was more or less accidental,

depending on the local and seasonal conditions at Granada. I

therefore took the opportunity, during a visit to Southern Spain

this spring (1905), of collecting Gonioctena in various localities,

in the hope of settling this question.

I found that Spartiimi retama, upon which the beetle lives,

grew abundantly in most of the hill}'- uncultivated districts I

visited, except in the neighbourhood of Gibraltar, where I imagine
that the rainfall is too great, and in the desert to the east of

the Sierra Nevada, which is almost wholly without vegetation.

Almost everywhere where I found the Sj)arti;um I found also

Gonioctena, but never saw it on any other plant. Where the

beetles were abundant they were beaten into a net, but when
they were scarce it was necessary to search carefully for them
and catch each one separately. This probably leads to a slight

excess of reds in my samples, since they are much more con-

spicuous ; but when this method was adopted the bushes were
searched very thoroughly, and I believe that the error may safely

be disregarded. On one occasion one method was used in a

particular localit}^, and two days later the other was tried in the

same place ; and the difference in the proportions of red and
greens was not more than about 3 per cent., which might easily

have been due to chance in a comparatively small sample.

I collected the beetles at Ronda, Granada, and in two oi- three

localities in the neighbourhood of Malaga ; those at Ronda were
obtained on March 23-24, at Granada March 25 and 28, and
collections were made at Malaga at the beginning of April and
again towards the end of the month. It will be most convenient

to describe the Granada collection first. On the hills behind the

Alhambra, between the Genii and Darro valleys, Gonioctena was
exceedingly abundant, and I collected altogether 1382 specimens,

978 males and 404 females (Table I.). In the distribution of

the different varieties they agree remarkably closely with those

obtained by Bateson ten years ago in the same place. Bateson
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found that of the males 81 ipev cent, were spotted with dark
undersides, 19 per cent, striped only with light undersides. I

found rather over 83 per cent, spotted and dark, 16 per cent,

striped and light, and about 0*5 per cent, with intermediate under-

sides. Of the females, I found 27*5 per cent, with dark under-

sides, the same propoi-tion as was observed by Bateson. The
occurrence of the different vai'ieties is in every way in close agree-

ment with that found by Bateson ; and it may be concluded that

their distribution at that season has not changed appreciably in

ten years. I did not collect in the Darro valley from which
Bateson's second sample was obtained, but I found that on the

lower slope of the liill towards the Genii valley the proportions

did not differ from those on the top. On the ]3arro slope of the

hill, which is very steep and faces north, the beetle did not occur,

although S'partiimi was abundant.
At Gi'anada a considerable proportion of the beetles were in

cop., and I collected 119 couples and recorded the characters of

each as they were gathered. Care was taken to see that they
were really paired, and since 71 pairs remained coupled after

they were dead in the killing-bottle, there can be little doubt
that all or neai^ly all were really in cop. Table II. gives an
analysis of these. Of the 119 pairs, there were 22, or over 18 per
cent., in which both male and female were striped green with
light undersides. Taking pairing at random among the general

population the expectation would be 10"5 per cent. But the pro-

portion of males of this type which were paired is considerably

higher than in the general population (29 out of 119 or 24'4 per
cent.) ; so that random mating out of those paired would give

17 per cent, of svich pairs, Avhich does not differ greatly from the

18 per cent, observed. Similarly there were 25 paii-s (21 per
ce t.) in which both male and female were red with dark vmder-
sides. The expected number on random mating among the whole
population is 15"2 per cent., on random mating among those

actually found paired about 17 per cent. The numbei-s observed
are of course much too small to give reliable conclusions, but they
indicate that of the males of the green striped form, and females

of the I'ed spotted form, a slightly higher proportion is found
paired than in the genei-al population, and that there is possibly a
very small tendency towards selective mating between individuals

of the same colour type.

At Ronda Spartiimi bushes were very scarce, and upon many
there were no beetles, so that altogether only 106 individuals

Avere obtained, 80 of which were males, 26 females. Although
these numbers are small, they indicate that the population differs

considerably from that of Granada (Table III.). Of the males
60 (75 per cent.) were spotted and dark underneath, 9 were
green, striped and light, one red, spotted and striped, light, and
iO red, spotted and striped, with intermediate undersides. At
Granada only 6 intermediates occuri-ed in 1382 specimens; while



1905.] IN THE BEETLE GONIOOTENA VARIABILIS. 531

at Ronda over 12 per cent, of the males, and one female out
of 26, were classed as such. The females also differed greatly

from the Granada population : out of 26 only 10 were green
striped with light undersides, one was red, spotted and striped

and intermediate, and 15 were spotted and dark below. Even
this small collection indicates that the proportion in which the
different forms occur varies widely according to locality, as was
suggested by Bateson's collections in two areas very near together

at Granada, and the entirely different type which he found at

Oastillejo.

The only other collections which I was able to make came from
localities in the neighbourhood of Malaga, and these differ very
greatly not only from those of Granada and Ronda, but from
one another. In the first few days of April I collected on the
hills round El Palo, a village on the coast some three miles east

of Malaga. S])artiimi bushes were not v^eiy abundant and the
collection is not large. All the beetles were obtained in an area

not more than two miles in length, extending from near the

sea to less than a mile inland, and nearly all were found at

heights from 20 to perhaps 200 feet above the sea. In some
places higher up the hills, Spartmm was common but the beetles

exceedingly scarce. A summary of this collection is given in

Table lY <», and it is seen that out of 173 males 141 (81 '5 per
cent.) were of the green striped form with light undersides, the

remainder being mostly red, spotted with no stripes, and dark
below. Of 204 females 187 (91 "6 per cent.) were green, striped

and light underneath, so that the percentage of this form does

not differ greatly fi-om that found among the males. It is im-

portant to notice that two of the males and one female included

in this class were pure green with no spots or stripes. It is also

noticeable that in this locality the females were more numerous
than males.

During the same days I made collections in two localities to

the north of Malaga. One of these was at a place some three

miles up the main road, perhaps 500 feet above the sea. Here
I obtained 322 males and 197 females (Table Va). Of the males
with light undersides, 98 were green striped (9 of them having
also spots), 3 red striped, 18 red spotted and striped, and one pure

green, giving 120 or about 37 per cent, of light undersides.

There were 16 with intermediate undersides, and the remainder
were red spotted and dark underneath, mostly without stripes.

Among 197 females, 52 (about 26 percent.) were light underneath,

all being green, and there were only two with intermediate under-

sides. At this place, therefore, the proportions of the different

colours were entirely different from those of Palo, although the

two places are not more than 5 miles apart ; and the percentage

of light undersides was actually lower in the females than in

the males.

I also made a very small collection on some bushes growing in
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the river-bed about two miles above Malaga, i. e. about a mile from
the place just mentioned, but only a few feet above sea-level.

There were only 25 males and 39 females (Table VI a), but they

are of interest partly on account of the preponderance of females,

and partly because the proportions closely resemble those shown
in Table V., although the beetles were obtained from near sea-

level, i. e. at the same kind of altitude as those from Palo. In
this collection there were no plain greens.

On April 7 collecting was interrupted for nearly three weeks,

bvit on April 25 and 27 I was able in the short time at my
disposal to obtain 23 males and 33 females at Palo (Table IV b).

These numbers are too small to make possible a close comparison
with the earlier gatheiing, but they are of importance from the

fact that 12 of the males and 14 of the females were of the pure
green type, usually with a yellowish tinge and nearly always

brighter in colour than the green striped form. At the beginning

of the month only 3 specimens of this type occurred in a collection

of 377.

On the 26th I visited the bushes up the river-bed and gathered

23 males and 31 females (Table VI b), which included 4 males
and 9 females of the pure green type, the proportions among the
remainder being similar to those found on April 6. And on
the 28th I obtained 40 males and 47 females from the road to

the north (Table V b), and here again the plain green type was
frequent, while three weeks before it had been almost absent.

When I first arrived at Malaga I found that a beetle larva was
common on the Sjxirtiuin, and a couple which I kept alive both
hatched to the pure green form of Gonioctena. It occurred to

me that the green type might develop black pigment later, but
several which I kept alive for a week showed no change of colour.

Finally, when I was about to return to England, I gathered a
quantity of larvae in the hope of bringing them back alive ; some
of these came from Palo, where the predominant type was green,

others from the north road locality, where the majoiity were
red. The greater part died on the voyage, but I reared to

maturity three of the Palo batch and eleven from the north road,

and every one of these was plain green. There were 4 males
and 10 females.

I thought at Malaga that possibly the plain green type belonged
to another species ; and I attempted to find out whether it ever
paired with the other forms, but was not successful. Very few,

however, were pairing at that time, so no importance can be
attached to the fact that I never found the two types paired

together.

On my return to England, Dr. Sharp veiy kindly examined
some specimens of the green form and compared them with the
spotted red, and reported that he believed they belonged to the
same species. It must be concluded that as the season advances
a new type begins to appear, and, judging by the fact that all the
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larvpe which hatched yielded this form, it probably replaces

the other varieties altogether.

A possible explanation of the meaning of this seasonal change
occurred to me, when I noticed that the plain green form only
appeared when the bushes began to come into bloom. Bateson
has pointed out how close a resemblance the green striped form
lias to the grey-green of the Sparthmi twigs, and suggested that

the resemblance might be regarded as protective. So also the
red spotted type has a marked general similarity to the common
Coccinella septenvpunctata which frequently occurred on the 82)ar-

tium ; so that the red type of coloration may perhaps be considered

as mimicry of a species protected by its unpleasant odour. But
more close than either of these is the resemblance of the plain

green type to the flowers of the Spartium. The flowers are very
small and grow in clusters ; the petals are yellow, but are partly

covered by the bright green calyx. When a bush is in full bloom
the plain green type of beetle becomes almost invisible ; its thorax
is yellow corresponding with the yellow petals, and its elytra

have nearly the same colour as the calyx. The general resem-
blance is so close that the beetles are very hard to see when the
bush is in bloom, although when they are found on a plant which
has not come into flower they are nearly as conspicuous as the

, red type.

My observations, taken as a whole, lead me to the conclusion

that the coiTelation between the two main forms of Gonioctena
and the two sexes, which Bateson observed at Granada, is a
special phenomenon depending partly on locality and partly on
season. At Ronda the coi-relation was much less conspicuous,

and at Malaga it did not exist. Further, it appears that the
frequency of the different varieties depends largely on season,

but my obsei'vations did not extend over a long enough period

to work this out thoroughly. At the higher, and pi-esumably

more backward, localities the males were more numerous than
the females, and the red spotted type was most abundant ; this

was most conspicuously the case in Bateson's collections from
Castillejo. Near sea-level there was an excess of females, and
at Palo this was associated with a predominance of green.

Finally, as the season advanced and the Spartixiim came into

bloom, a pure green type appeared ; and from the fact that no
other form hatched from the larvse which I collected, it seems
probable that in the summer this is the predominant type of

both sexes.

In conclusion, I wish to acknowledge my indebtedness to my
brother for much valuable help in collecting the beetles.

Zoological Laboratory, Canibridge,

July 1905.



534 MR. L. DONOASTER OK COLOUR-VARIATION [DeC. 12,

[In the tables reference is made to the figures given by Bateson,

P. Z. S. 1895, plate xlvii.]

Table I.—Collection made at Granada, March 25-28.

Description.
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Table III.—Collection made at Ronda, March 23 and 24.

Description.
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Table V.—Oollection made 3 miles north of Malaga.

V a on April 3 and 5. Y 6 on April 28.

Ya. Yb.

Description.
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(). On Species of Crustacea of the Genera Ptycliognatlais

Stimps. and Paleemon Pabr. from Christmas Ishmd.

By Dr. J. G. de Man, of lerseke, Holland.

[Received October 20, 1905.]

(Plates XVII. & XYIII.*)

The Crabs and Prawns described in this paper were sent me
for examination by Dr. W. T. Caiman, of the British Museum.
They were collected by Dr. R. Hanitsch, of the Raffles Museum,
Singapore, who wi^ote to Dr. C. W. Andrews regarding them :

" The Prawn and the Crab were obtained from a small, artificial

freshwater pool, on Christmas Island, above the waterfall, which
probably did not exist in your time \i. e. when Dr. Andrews was
on the island in 1897-1898]." Dr. Andrews adds that at the

time of his stay on the island the stream in question was a ver)'

small thread of water, trickling down the precipitous hill through
thick bush, without pools of any size or depth, and that he care-

fvdly explored it for Crustacea without finding any. Of course

it is just possible that they may have existed in some pools not
visited by him.

Ptychognathus pusillus Heller. (Plate XVII. figs. 1-5.)

Ptychognathus pusillus Heller, Crustaceen der Novara Reise,

1865, p. 60.

Ptychognath,us jrasilhis de Man, in Zoolog. Jahrb. (Spengel),

vol. ix. 1895, Abth. f. Syst. p. 99, Taf. 28. fig. 22.

One male and one female without eggs from a freshwater pool

on Christmas Island.

Ptychognathus jmsillus Heller was founded, forty years ago, on
a single female specimen collected by the 'Xovara' Expedition on
the Nicobar Islands ; Heller did not figure his species. A new,
detailed description, illustrated by several figures, of this type-

specimen, preserved in the Museum of Vienna, appeared in 1895
in my paper on the Decapod Crustacea gathered by Captain Storm
in the Indian Archipelago : I suggested in this description that
Ptychognathus pusillus should be regarded either as a distinct

species, the male of which was still unknown, or as a young indi-

vidual of another known species, perhaps Ptych.pilipes A. M.-Edw.,
from Celebes, or Piych. intermedius de M., from the Moluccas
(I. c. p. 100). Ptychognathus jiusillus, however, apparently a rare

freshwater crab, has not been met with during the long period

of forty years, and its rediscovery on Christmas Island is there-

fore particularly interesting, especially because not only the female
was found, but also the male, which hitherto was unknown.
The two specimens prove that Ptych. j)usillus Heller is a " good
species," diflferent from all its congeners.

* For explanation of the Plates, see p. 550.

36*
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The female from Christmas Island is of a somewhat larger size

than Heller's type specimen ; the measurements are the same,

except that the greatest width of the carapace of the female

from Christmas Island is a little larger in proportion both to

the length of the carapace and to the distance between the

external orbital angles. The exognath of the external maxil-

lipedes, though still less broad than the ischium-joint, appears

broader in proportion to this joint than in Heller's younger

type specimen, and the chelae are comparatively larger. The

tips of both fingers carry some stiffish hairs on their outer surface

close to the horny border ; these hairs are more numerous on the

tip of the fixed finger. In the Vienna type specimen these hairs

were, no doubt, worn ofi". The dactylus carries 6 or 7, acute,

conical teeth, and the fixed finger 4 or 5, which are a little larger.

These slight difterences are caused by the larger size of this

specimen, which, for the rest, fully agrees with Heller's type.

The male is larger than the female and more than once and a half

as large as Heller's type specimen ; regarding the proportion of the

measurements of the carapace, the male agrees with the female

from Christmas Island. The cephalothorax also fully agrees in its

other characters with my description of 1895, except as regards

the outer footjaws. I suggested in that paper that, in the male,

the exognath should be as broad as or perhaps even a little broader

than the ischium-joint ; this supposition is now confirmed by the

male from Christmas Island. In this male, indeed, tlie exognath

(PI. XVII. fig. 3) appears a little broader than the ischium, the pro-

jDortion between them being as 11 : 10; the exognath is distinctly

convex longitudinally and also a little transversely. The merus-

joint fully agrees with that of the type specimen, its antero-

lateral angle being rounded, whereas the external mai-gin, so far

as it is contiguous to the exognath, appears very slightly concave
;

the outer half appears, under a lens, finely granulate. The
exognath is somewhat punctate, except on the inner border and

posteriorly, as is also tlie endognath, except in the middle, and

short stiff setse are inserted on the puncta. The abdomen (fig. 4)

resembles that of Ptych. poUeni de M. from Madagascar (de Man,

I. c. Taf . 28. fig. 20 h), as is proved by the figm-e and the measure-

ments. Sternum and abdomen are punctate ; the 3rd, 4th, and

5th segments of the abdomen, counting fi'om the base, carry,

moreovei', each a larger pit on their antero-lateral angle and

another on the anterior half at either side of the middle line.

The chelipedes are equal (fig. 1). The punctate, anterior surface

of the ischium cari'ies one or two short, stiff sette. The upper

border of the merus is haiiy on its proximal half, the obtuse

anterior border is granular and a little pubescent proximally.

The upper surface of the carpus is closely, but finely punc-

tate, the rest smooth, but it appears finely granular under a

lens in the female ; the internal angle is obtuse, though not

rounded. The chela? (fig. 5) resemble closely those of Ptych.

barhatus, not only as regards their general shape but also because
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the fingei's are provided, each, exactly as in that species, witli a
tuft of hail' ; the chelae also much resemble those of Ptych. pilipes

A. M.-Edw. from the Philippine Islands, but here the tufts of

hair are wanting. Measured horizontally, the chelae appear just

as long as the distance between the antero -lateral angles of the
carapace ; the palm is a little shorter than the fingers and, at their

articulation, a little higher than long. The convex, outer surface

of the palm, under a lens, appears very finely, but closely, punctate,

though smooth to the naked eye ; both the upper and the lower
borders are rounded. The somewhat curved, tapering dactylus

carries 7 or 8 small teeth, which are rather obtuse, except two or

three near the tip ; the immobile finger has 5 or 6 more conical

teeth, which are larger than those of the dactylus, especially two
or three in the middle. The fingers are finely and closely punctate,

just like the palm ; on the middle of the outer surface of the
fixed finger the puncta are arranged in a longitudinal row that
extends fi'om the tip almost to the middle of the palm ; a few
larger, impressed puncta occur on the distal half of the index just

above that row. As in Ptych. barbatics, each finger carries a close

tttft of broion ivoolly hairs on the proximal half of its outer sui'face
;

the tuft of the dactylus does not extend on to the upper border
of the finger, and that of the fixed finger reaches only halfway
between the teeth and the lower border. The tips of the fingers

have horny margins : on the outer side of the tip of the fixed

finger, close to and parallel Avith the horny edge, are seen a

few short, stifiish seta?, though much less numerous than in the
female ; on the tip of the dactylus they are perhaps woi-n off.

The inner surface of the chelas (palm and fingers) is smooth and
glabrous.

The ambulatory legs ai-e hairy on the upper side of their basal

joints, and a few stiff setae occur on the lowei' sui'face of ischium
and merus on either side of the articulation between these joints

;

the posterior border of the last two joints is also setose, and rows
of short setae occur on the lower side of the propodites of the 1st

and 2nd pair. For the rest, the upper and the lower borders of

these legs are glabrous, devoid of the long hairs that are character-

istic of Ptych. pilipes A. M.-Edw. The meropodites appear under
a strong lens very finely granular, except those of the last pair,

which are almost smooth and only punctate ; the puncta are

small and numerous, but three or four larger puncta in a longi-

tudinal row are found on the middle of the meropodites of the
last pair. Just as in Ptych. bat'batus A. M.-Edw., there is 710

subterminal spine on the anterior border of the meropodites.

The following joints are also punctate, and the dactyl i are ridged
longitudinally l3oth on the upper and lower sides.

On a yellow ground-colour the upper surface of carapace and
legs is marked with innumerable, small, irregular spots of a dark
purple colour, which on the epigastric and protogastric regions

are almost confluent.

Among the twelve species of Ptychognathus, certainly Ptych.
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bcii'baUts A. M.-Eclw. *, a marine crab from New Caledonia, which
has also been observed on the shores of Atjeh, Penang, and of

the islands between Japan and Formosa, is the most closely

I'elated form. As regai'ds the proportion between the length of

the carapace and the greatest width of it in adult specimens, both

species fully agree with one another, but in young individuals the

cai'apace of barhatus is slightly broader in proportion to its length

than that of pusilhos (de Man, I. c. p. 104). At all ages, how-
ever, both in the male and in the female, the cephalothorax of

barbatus is anteriorly distinctly broader in pi'oportion to its

length, as is proved by comparing the measurements of the length

of the carapace and of the distance between the extraorbital

angles ; the extraorbital teeth run therefore more obliquely with
regard to the median line of the carapace in Ptych. pusilhts than
in Ptych. Jxm-batus (figs. 1 and 6). In proportion to the greatest

width of the carapace the front appeal's a little broader in barbatus ;

it has the same form in both species, but the granulated line that

runs immediately behind the frontal margin is, in the middle
line of the carapace, contiguous to that margin in barbatus,

whereas in Heller's species (fig. 2) both lines are distant from one
another in the middle. In Ptych. barbatits the epigastric lobes

are situated farther from the frontal border than in pusillus

(figs. 1 and 6). In Ptych. barbatus the 2nd and the 3rd antero-

lateral teeth of the carapace are 7nore salient and the incisions are

deeper than in pusillus ; near the antero-lateral teeth the carapace

of 2^usilhis is somewhat gramdatedj but in barbatus not.

The exognath of the external maxillij)edes of the adult male of

Ptych. barbafAcs is one-third broader than the ischium, and in the

adult female it is just as broad or even A^ery slightly bi'oader than
the ischium ; in the adult male of pusillus the exognath appears

a little less broad in proportion to the ischiiuii, and in the female

the ischium is decidedly broader than the exognath.
The slight difl:erences exhibited by the legs are of little im-

portance. But for a few hairs on the outer side of the tip of the

fixed finger in the female, the extremities of the fingers of barbatus

are glabrous. Ptych. barbatus is smaller than pmsillus and the

habitat is different, the former being probably a marine species,

the latter a freshwater one.

An adult female of Pseudograpsus barbatus Rumph from the
River Wu.kur, on the island of Flores, is lying before me {vide

de Man, in Max Webei''s ' Decapoden des Indischen Archipels,'

1892, p. 317) ; it will be useful to indicate the diflferences between
this specimen and the female of Ptych. pusillus Heller, since they
much resemble each other. Both species, of course, difier at

first sight by their external maxillipedes ; the rounded antero-

exter-nal angle of the merus-joint is less strongly produced in

Pseudograpsus barbatus than in Heller's species, and the exognath

* Pti/ch. harbatns is also described in Prof. Alcock's work :
" Materials for a

Carcinological Fauna of India.—No. 6. The Brachyura Catometopa or Grapsoidea,"
Journ. Asiatic Soc. Bengal, Ixix. (2) no. 3, 1900, p. 406.
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of the former is, in the middle, only half as broad as the ischium,

whereas it narrows more anteriorly. The epistome has a different

form : in Ptych. pusillus it is barely broader laterally tha,n in the
middle, but in Pseudogr. barbatios the posterior margin is strongly

arcuate, so that the epistome appears much broader laterally than
in the middle. The legs are much alike in both species, but in

Pseudogr. barbatus the last three joints of the ambulatory legs

are much onore tomentose. Pseudogr. barbatus finally attains a
larger size.

Measurements of the two specimens of Ptych. pusilhos Heller
from Christmas Island, in millimetres.

6. $.
Distance between the antero-lateral angles of

the carapace 1 3'5 1 0*5

Distance between the second teeth 1 7'5 1 3"25

Distance between the third teeth, i. e. the
greatest breadth of the carapace 18 13'75

Breadth of the carapace at the posterior end of

the latera 1 margins 17 13

Length of the carapace, in the middle line ... 14'5 11*5

Breadth of the frontal border 7*2 5*5

Breadth of the posterior border of the carapace 7*5 6

Breadth, in the middle, of the ischium-joint

of the external maxillipedes 2 1*5

Breadth, in the middle, of the exognath 2*2 1"3

Horizontal length of the chelai 1 3"5 6'5

,, ,, „ palm 6 3

Height of the palm, at the articulation of the

fingers 775 3-3

Length of the antepenultimate joint of the

abdomen, measured in the middle 2'1

Length of the penultimate joint 2'1

Breadth of the posterior border of this joint... 4*12

„ „ anterior
_

_
„ „ „ ... 27

Length of the terminal joint 2*6

Revision of the Genus Ptychognathus Stimps.

The genus Ptychognathus., created by Stimpson in 1858 (Proc.

Acad. Nat. Sci. Philadelphia, p. 104), and identical with the genus
Gnathograpsus A. M.-Edw. 1868, is, at the present time, September
1905, represented by the following twelve species :

—

1. Ptychognathus glaber litinips. 1858. c? •

2. „ ;^«6S'?7Zms Heller 1865. c? 5 .

3. „ riedelii A. M.-Edw. 1868. c^ ? .

3 a. ,, ,, var. pilosa de M. 1892. S.
4. „ pilipes A. M.-Edw. 1868. c? •

5. „ barbatics A. M.-Edw. 1872. S ? •
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6 Ptychognathus intermedius cle M. 1879. S
7. „ dentatus de M. 1892. 6 $
8. „ spinicafjms Ortm. 1894. J .

9. „ jwUenide M. 1895. d
10. „ «^»{s cle M. 1895. J.
11. ,,

07ii/a3 Alcock 1900. c? .

12. ,,
andamanicus Alcock 1900. 5 .

Of all these species the male is known, except of Ptych. anda-

manicus Alcock, which is, however, probably identical with

Ptych. 7'iedelii A. M.-Edw. ; of five species only has the female

been observed.

According to tlieir outei- appearance and physiognomy these

12 species may be divided into three natural sections. The first

section represented by five species, viz. Ptych. dentatus, Sjiinicarjjus,

polleni, affinis, and onyx, of which Ptych. dentatus is the typical

form, is distinguished hj the following characters :—The carapace

is hardly broader than long, the regions usually quite distinct, as

also the epigastric lobes. The three teeth of the antero-lateral

maigins are sharp and salient. Front prominent, laminar,

straight, oi' nearly straight. Inner angle of the cai'pus of the

chelipedes produced, in the male, to form a more or less long

spine, except in Ptych. dentatus, in which the inner angle is acute,

but not spiniform. Chelfe glabrous on their outer surface, except

in Ptych. onyx, in which thei'e is a tuft of hair in the finger-cleft

and extending along the fixed finger. Ambulatory legs hairy,

the anterior bordei- of the merus with a subterminal spine.

The second section is composed of Ptych. glaher, riedelii, with

its variety piloscc, and Ptych. andamanicus ; Ptych. riedelii may
be regarded as the type. The carapace of Ptych. riedelii a,nd

ccndamanicus is hardly bi'oader than long, that of glaher, however,

is distinctly broader than long. The upper surface is quite flat,

much depressed, the regions are not or hardly indicated, and the

epigastric lobes ai'e Avanting. There are two teeth behind the

extraorbital angle, as in the two other sections, or one {glaher)
;

the teeth are small, not veiy acute or distinct. Fiont prominent,

laminar, slightly sinuous, furrowed ti'ansvei'sely. Innei- angle of

the carpus of the chelipedes obtuse, rounded, or (in Ptych. anda-

onanicus) pronounced, tliough not spiniform. A brush of stiffish

hair at the tip of the fixed finger on its outer surface, except in

Ptych. glaher ; chelfe for the i-est glabrovis, except in Ptych. 7'iedelii

var. pilosa. Ambulatory legs hairy ; subterminal tooth on the

anterior border of the merus inconspicuous or blunt.

The third section is represented by four species, viz. Ptych.

jjusillus, jnlipes, harhatus, and intermedius, of which piosillus

may be regarded as the type. The carapace is decidedly broader

than long, flat, though not much depressed. Regions more or

less distinct, as also the epigastric lobes. Front not prominent,

distinctly sinuous, and transversely ridged. The three antero-

lateral teeth are not very conspicuous. Inner angle of the carpus
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of the chelipedes obtuse, or little pronounced, never spiniform.

Fingers, in the male, with a tuft of hair on their outer surface,

proximally [harhatus, jyusillus), or glabrous ; in the latter case the

palm is either smooth on its outer side {j^ilipes), or granulated

{intermedivs). Ambulatory legs more or less hairy, no sub-

terminal sj)ine on the anterior border of the meropodites.

Artificial key to the males of the Indo-Pacific species of

the genus PtycJwgnathus StimjDs.*'

1. Fingers glabrous on their outer side (proximally f) 2.

1. Both tingers, or one of them, with a tuft of hair on their outer

surface, proximally 3.

2. Exognatli of external maxillipedes, in the adult male, twice

or more than twice as broad as the ischium % 4.

2. Exognath less than twice as broad as the ischium 5.

4. Inner surface of the chelse glabrous 6.

4. Iiuier surface of the palm with a tuft of hair ; carpus with a

small, acute tooth at the inner angle ; second and third antero-

lateral teeth of the carapace sharp, salient ; epigastric lobes

distinct dentatus.

6. Inner angle of the carpus obtuse or pronounced, but not spini-

form; a brush of stitfish hair at the tip of the fixed finger

on its outer surface ; second and third antero-lateral teeth of

the quite flat, much depressed carapace not salient, incon- ^ • 7 t--

SpiCUOUS \ 7
.

(;'
( andamanicus g.

6. Inner angle of the carpus produced to form a long spine ; no
brush of stiffish hair at the tip of the fixed finger on its outer

surface ; second and third antero-lateral teeth of the flat,

though not particularly depressed carapace salient, sharp ... xpinicarpiis.

5. Two teeth behind the extraorbital angle 7.

5. One single, small tooth behind the extraorbital angle ; inner

angle of the carpus rounded; outer surface of the chelae

smooth ; ambulatory legs with long hairs on both margins . glaher.

7. Outer surface of the chelae smooth, towards the base of the

immobile finger 8.

7. Outer surface of the chela3 distinctlj' granulated ; antero-

lateral teeth of the carapace as little prominent as in Ftych.
riedelii, general shape of the carapace as in Ftycli. pilipes,

and ambulatory legs, as in that species, very hairy intermedins.
8. Inner angle of the carpus produced to form a short, sharp

si.)ine 9.

8. Inner angle of the carpus obtuse ; distance between the extra-

orbital angles much shorter than the length of the carapace

;

epigastric lobes distinct ; ambulatory legs very hair^' pilipes.

9. Distance between the extraorbital angles much shorter than
the length of the carapace ; epigastric lobes distinct polleni.

* Ftych. andamanicus Alcock is included in this key, though only the female is

known, because this species is probably' identical with riedelii, or in any case most
closely related.

f The word "proximally " is added, because in Ttych. riedelii and andamanicus
there is a small tuft of hair at the distal end of the immobile finger, externally.

X Only the young female of andamanictis is known. In it the breadth of the
exognath is nearly twice that of the ischium ; we may therefore conclude that in

the adult male the exognath will be twice or more than twice as broad as the ischium,
because, as a rule, the exognath is, in this genus, less broad in the female than in

the male.

§ These two species are probablj- identical. The carpus of the chelipedes of
riedelii has a tuft of hair on its outer angle, both in the male and in the female; in

Alcock's description of andamanicus \k\\ii character has not been mentioned. Ftych.
riedelii has also been observed at Atjeh.
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9. Distance between the extraorbital angles as long as the length

of the carapace ; no epigastric lobes affinis.

3. Both fingers with a tuft of hair proximally 10.

3. A tuft of hair in the finger-cleft and extending along the fixed

finger; carapnce hardly broader than long, depressed ; teeth

of the antero-lateral border sharp and salient ; inner angle

of the wrist produced to form a long spine onyx.

10. Exognath of external maxillipedes, in the adult male, more
than twice as broad as the ischium ; epigastric lobes want-
ing; a brush of stitfish hair at the tip of the fixed finger^- . , , ..

«^^^™^"y
{x2.Y.pilosa.

10. Exognath, in the adult male, not once and a half as broad as

the ischium 11.

11. Upper surface of the carapace granulated near the antero-

lateral margins ; second and third antero-lateral teeth of the

carapace not salient; epigastric lobes distinct; granulated
ridge behind the frontal border distinctly separated from it

in the middle puslllus.

11. Upper surface of the carapace, which is broader anteriorly

than that oi jpusillus, not granulated near the antero-lateral

margins ; second and third antero-lateral teeth more salient

than those of pusillus ; epigastric lobes distinct; granulated

ridge behind the frontal margin contiguous to it in the

middle line barbattis.

Artificial key to the known females of the sjDecies of

Ptychognathus.

1. Carapace hardly broader than long, front prominent, nearly

straight 2.

1. Carapace decidedly broader than long, front little prominent
and distinctly sinuous 3.

2. Regions of the flat, though not particularly depressed carapace

and epigastric lobes distinct ; antero-lateral teeth of the cara-

pace sharp and salient dentatus.

2. Regions of the much depressed and quite flat carapace hardly
^ _. , ,..

indicated ; no epigastric lobes \
"^, ^ **'

.^
(. andamanicus.

3. Upper surface of the carapace granulated near the antero-lateral

margins ; ridge behind the frontal margin distinctly separated

from it in the middle ; exognath of external maxillipedes

distinctlj' less broad than the ischium pusillus.

3. Upper surface of the carapace, which is anteriorly broader than
that of pusillus, not granulated near the antero-lateral

margins; ridge behind the frontal margin contiguous to it

in the middle; exognath of outer footjaws just as broad or

very slightly broader than the ischium harhatus.

Pal^mon (Eupal^mon) ear Fabr. var. ? (Plate XYIII,
figs. 7-19.)

One male and one female without eggs from a freshwater

pool, Christmas Island.

During the two or three last decennaries seveiul carcinologists

have regarded a more oi' less large number of described species of

the subgenus Eupalcemon as synonyms or, at the utmost, as

individual or local varieties of Palcemon {Eupalcemioii) lar Fabr.

(confer: de Man, in 'Notes from the Leyden Museum,' 1879,

pp. 168-173; Ortmann, in ' Zoolog. Jahrbiicher (Spengel),' v.

Abth. f. Syst. 1890, p. 724; Ooutik-e, in ' Annales Sciences

Naturelles,' Zool. 8'"^ serie, t. xii. 1900, p. 292, and other papers

of the same authors). Several specimens of Pal. lar Fabr. from
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different localities of the Indian Archipelago, described, in 1892,

in my paper on the Decapod Oi'ustacea collected by Prof. Max
Weber, are lying before me, as also are specimens from my own
collection. When the young male from the River Palopo on
the island of Celebes (de Man, in Max Weber, Zool. Ergebnisse,

ii. 1892, p. 447) is compared with the male from Christmas

Island, a doubt occurs to me whether we are right in considering

these two Prawns as belonging to one and the same species. The
male from the River Palopo (PI. XVIII. figs. 16-19) is certainly a

typical example of Fed. lav Fabr., but in the male fi'om Christmas

Island, the size of which is even a little smaller, all the legs have

a much stouter shape, and there are no doubt still other differences.

Specimens of Eiqjcdcevion, presenting the same characters as this

male from Christmas Island, have formei-ly been referred by me,

and no doubt also by other authors (because this form is probably

also widely distributed thioughout the Indian Archipelago), to the

"well-known" Pal. lar Fabr.; but it appears to be a question

ivhether this forin may still be regoM-ded as a variety or not. I do

not venture to decide this question at present, because the speci-

mens are apparently young, but I wish to draw the attention of

carcinologists to it, confining myself at present to describing the

specimens from Christmas Island accurately.

These Prawns are, no doubt, young ; the male is 62 mm. long

from the tip of the rostrum to the end of the telson, the female

43 mm. The carapace of ho\k\ is smooth. The lanceolate rostrum

(PI. XYIII. fig. 7) of the male is rather short, shorter than the

peduncles of the internal antennse, reaching hut a little beyond the

pemdtimate joint of these jjeduncles. The upper border, slightly

arcuate above the eyes, is somewhat directed downward, though
the acute tip extends horizontally forward ; it cariies eight equi-

distant teeth, that reach to the tip. The first tivo teeth stand on

the carapace, the third just before the fi'ontal margin, above the

insertion of the eye-peduncles, and these teeth diminish a little

in length from the second, that is the longest, to the last one.

The distal half of the lower border carries three equidistant teeth

that are smaller than those of the upper border, and the first of

which is situated just below the antepenultimate tooth of the

upper border ; the acute tip of the 3rd is a little farther from
the extremity of the rostrum than from the tip of the 2nd
tooth. At the level of the 1st tooth of the lower margin the

rostrum is just as broad above as beloiv the lateral carina, and the

height of the rostrum at its base is a little larger than its breadth

below that carina. Hepatic and antennal spines as in typical

specimens of Pal. lar. Of the two pairs of spinules on the upper

surface of the telson, the anterior is inserted on the middle,

the posterior midway between the anterior pair and the tip of

the telson. The telson ends posteriorly in a sharp tooth ; the

inner of the two spines on either side projects half its length

beyond the median tooth, whereas the outer spinule, barely half

as long as the inner, reaches not so far backward as the median
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tooth. The short flagellum of the internal antennse, which is

just as long as their peduncle, is serrulate internally, and coalesced

for a very short distance, i. e. for 1 of its length, with the outer
flagellum.

The legs of the first pair reach with their chelae beyond the
antennal scales ; the chela is a little more than half as long as the
carpus.

The legs of the 2nd pair (figs. 8 and 9) are unequal, the left

being a little larger than the other. The left leg (fig. 8), which
is somewhat shorter than the body, projects more than half

the carpus beyond the antennal scales. The cylindrical merus,
that slightly thickens distally, is four times as long as thick.

The carpus, which is a little shorter than the merus, has a rather
stout, conical shape ; it thickens considerably towards the distal

end, appearing here more than tivice as thick as at its base, when
looked at from above, and its width at the distal end measures
two-Jifths of its length. The chela is somewhat longer than merus
and carpus taken together. The palm is nearly once and a half
as long as the carpus, and one-fourth longer than the fingers, which
are a little curved inward, so that the inner border of the chela

appears somewhat concave ; the palm, distinctly broader than the
carpus, is someiohat broader than thick, though but very little, the
breadth in the middle being in proportion to its thickness as

15 : 13, so that it appeals almost cylindrical. About at one-third
of its length from the articulation the immobile finger- is armed
with a conical tooth (fig. 10), half as high as the finger is broad
at this place ; behind it is seen a smaller rounded tooth and,
between the latter and the articulation, four or five extremely
small and low rounded teeth. The dactylus appears, at its base,

a little broader than the fixed finger (fig. 8), and is armed, just

in tlie middle, with a slightly curved, conical tooth, which is a
little larger than the foremost tooth of the index ; opposite to it

on the fixed finger is a small notch (fig. 10), that fits the
tooth. Between this tooth and the articulation there are still

five or six, much smaller, obtuse, somewhat unequal teeth. The
tapei'ing fingers therefore do not shut close together ; between
the foremost teeth and the tip the cutting-edge is sharp. The
joints of this leg are everywhere covered with innumerable minute,
sharp spinules, except on the usual, naked lines ; these spinules

are more crowded and a little larger on the outer and on the
inner border of the palm and near the finger-cleft on the upper
surface, whereas they are less numerous on the rest of the upjjer

and on the lower surfaces. They ai'e few in numbei' on both sides

of the fixed finger ; on the outei- margin of this fingei- they are
also few in number, but lai'ger than on the inner border of the
palm. The outer side of the dactylus is thickly beset with
slenderei-, larger spinules, the sharp tip of which is cui-ved

upward, whereas the inner part of the upper and lower surface
is nearly smooth. A few microscopical hairs occur on the outer
and inner borders of the chela and of the other joints.
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The I'iglit leg (fig. 9) lesembles the one described (confer the
measurements), but the palm is a liitle less broad than the distal

end of the carpus, and the crowded spinules on the inner border
of the palm are decidedly larger than those on the outer border.
The toothing of the fingers is also different, the teeth being much
smaller. The fixed finger carries a minute, conical tooth at one-
third of its length from the articulation, and a smaller one behind
it ; at two-fifths of its length from the articulation the dactjdus
carries a similar, small, acute tooth, and between it and the arti-

culation four much smaller teeth, also sharp. The palm of both
legs is somewhat marbled by darker flecks ; the fingers ai'e bluish

on their lower side with yellow tips, whereas their pale yellow
upper surface is marked with three or four blue bands.

The three following legs are also of a stouter shape than in the
typical specimens of Pal. lar. The 3rd pair reach to the end of

the antennal scales, the 4th are a little shorter, and the 5th pair

reach to the distal third pait of the scales. The breadth of the
meropodites of the 3rd pair (PI. XVllI. fig. 11) is little more
than \ of their length, and that of the propodites little more
than 1 of the length of these joints. The basal joints and the
meropodites are smooth above, but their lower surface is beset
with small spinules, a few of which occur also on their outer
surface. The carpopodites are on all sides covered with similar

spinules, and the propodites are still more spinidose ; the spinules

show here a temiency to be arranged in longitudinal rows. The
lower border of the propodites carries a row of larger spines, 9 or

10 on the propodites of the 3r;l legs, which ai'e 0-36 -0"4 mm. long
;

on the piopodites of the 5th pair these larger spines of the lower
border are 14 or 15 in number and become distally a little longer,

so that the last one near the articidation of the dactylus is

0"55 mm. long. The dactylopodites of the 3rd pair (fig. 11)
measure somewhat n. ore than one third, the shorter dactyli of the
5th one-fourth of their propodites. The ambulatory legs ai-e a
little haiiy, especially the carpo- and propodites ; the hairs, how-
ever, are short and fine. A tuft of hairs occurs at the distal end
of the upper border of the pi-opodites, and those of the 5th pair

carry, moreover, a brush of haii'S at the far end of the lower
border.

The rostrum of the female (PI. XVIII. fig. 12) is slightly inclined

downward and reaches to the distal end of the peduncles of the
internal antennre. The upper border carries 9 teeth, the 3rd of

which is situated not before, but just above the frontal margin,
two standing also on the carapace

; the teeth, which reach to the
tip, are a little unequal, the 2nd and the 6th being longer than
the rest, and the foremost tooth is smaller than the preceding.

The lower edge carries 3 smaller teeth, the tip of the 3rd tooth,

which is situated just below the middle of the penultimate tooth

of the upper border, is once and a lialf as far distant from the
extremity of the rostrum as from the tip of the 2nd tooth of the
lower border.
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As regards the two spines on the carapace and the telson, the

female agrees with the male. The short flagellum of the internal

antennae, when put back, reaches to the 1st tooth of the upper

border of the rostrum.

The legs of the 1st pair agree also with those of the male ; the

chela extends beyond the antennal scales and is distinctly more
than half as long as the carpus.

The legs of the 2nd pair are subequal, the left (PL XYIII. fig. 1 3)

being very little larger than the right. Thej^ shoAv a less stout

shape than those of the male, as is proved by the measurements.

For example, the width of the distal end of the carpus is but one-

foitrth of its length, and the palm is also less broad in pi'oportion

to its length. The dactylus carries one small obtuse tooth at the

end of the sharp cutting-edge (fig. 14), at one-third of the length

of the finger from the articulation, and four smaller teeth, also

obtuse, posterior to it ; the fixed finger carries one single tooth

at the end of the cutting- edge. These legs are also covered with

small, slender spinules ; those on the inner margin of the palm
are moi/e pi'ominent than on the outer and more numerous than
on the upper and lower surfaces. The ambulatory legs (fig. 15)

are also slenderer than in the much larger male.

When, however, the legs of the 2nd pair are compared with a

female from Kadjang of the same size which belongs to the tj'pical

form (de Man, I. c. 1892, p. 449), then they appear in the female

from Christmas Island distinctly stouter, especially the carpus.

The male from the River Palopo (p. 545) is 75 mm. long. The
rostrum (PI. XYIII. fig. 16) reaches to the extremity of the an-

tennal scales. The upper border, which is slightly arcuate above

the eyes, carries 7 teeth ; the 2nd tooth, situated above the frontal

border, is a little longer than the four following, which are sub-

equal ; the foremost tooth is longer than the preceding and almost

twice as far distant from the penultimate tooth as from the

slightly upturned tip. The two teeth of the lower margin are

situated below the 5th and the 6th of the upper border. The chelae

of the 1st pan- are barely half as long as the carpus. There is but

one leg of the 2nd pair (fig. 17); this leg has a mtcch slenderer

shape tha.n those of the male from Christmas Island (confer the

measin-ements). The carpus is, at the distal end, comparatively

only hcdf as thick as in that specimen. The ambulatory legs

(fig. 19) are also much slenderer than in the male from Christmas

Island.

I do not wish to go further into this question, but, at first

siglit at least, it aiDpears probable that under the name of Pal. lar

Fabr. two different species are confounded. The following may,
however, be added.

Specimens lying before me from a river near Mbawa in the

island of Flores (de Man, I. c. 1892, p. 449) belong certainly to

the same form as the male from Christmas Island. A male
71 mm. long fxilly agrees with it, as regards the shape and the

chai'acters of the rostrum and of the ambulatory legs (the 2nd
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legs are unfortunately wanting) ; and likewise a female 50 mm.
long with the female from Chiistmas Island.

In a paper on some species of this genus (in the Transactions

of the Linnean Society of London, 2nd ser. Zool. vol. ix. pt. 8,

1904, p. 292), I have already alluded to the fact that in adult

specimens of Pal. lav Fabr. from Tahiti, described by me as a
vai'iety S2)ectabilis, the ambulatory legs presented a sioiUer shape

than in specimens of the same size from Halmahera ; but I do not
venture to say now whether the Prawns from Christmas Island

belong to that variety or not, because they ai-e considerably

younger.
Measurements in millimetres.

1.

J.

3.

Length of the body

Formula of the rostrum

Length of the carpus of 1st pair of legs

„ ,, chela „ „
„ „ larger leg of the 2ucl pah-

,, „ merus
Breadth of the merus pro?iimally

„ ,, „ distally

Length of the carpus

Breadth of the carpus proximallj^

„ „ „ distally

Length of the chela

„ „ palm
Breadth „ ,, in the middle
Thickness „ „ ,,

Length of the shorter leg of the 2nd pair

„ „ merus
Breadth ,, „ proximally

„ „ „ distally

Length of the carpns

Breadth „ „ proximally
distally .'

Length of the chela

„ „ palm
Breadth „ „ in the middle
Thickness ,, „ „
Length of the meropodite * of the 3rd pair of legs

Breadth „ ,, ,, ,, „
Length „ propodite „ „ „
Breadth „ „ „ „ „
Length „ dactylopodite „ „ „

62

8

3
7-5

4-25

49
9-5

1-5

2-5

8-25

1-0

3-25

21
12
3-75

3-25

45-5

9
1-5

2'4

7-5

1-5

2-9

18-5

10-25

2-75

2-4

7-5

1-33

6-4

0-78

2-3

43
9

3
5-3

3
25-5

5-25

0-5

0'9

4-9

0-7

1-25

9-2

5
1-3

1-16

24-5

5
0-5

0-9

4-4

0-65

1-2

8-65

4-5

1-3

11
5-2

0-72

4-7

0-38

1-4

75
7

2
9-3

4-5

49
10-5

1-2

1-7

9-5

1-25

1-9

18-5

10
2-2

2

9-2

1-3

7-7

065
2-9

43
9

3
5
2-8

26-5

5-5

0-6

0-9

5-7

0-65

1-2

8-8

4-75

1-25

1-1

24
5-25

0-6

0-9

5
0-7

1-12

8-75

4-75
1-2

11
5-2

0-62

4-2

0-35

Nos. 1, 2, Christmas Island ; No. 3, male from the River Palopo;
No. 4, female from Kadjang, Celebes.

In another recent paper on species of this genus (in ' Notes from
the Leyden Museum,' vol. xxvi. 1905, p. 204, pi. 15. figs. 1-4)
I have proved that Pal. reuniannensis HofFm., from the Island of

* The joints of the ambulatory legs are measured, their length along their upper
border, the breadth just in the middle.
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Heunion, ought to be regarded as a, probably local, variety of

Pal. lar Fabr.

Tlie male from Christmas Island bears a. close resemblance,

indeed, to Pal. altifrons Hend. from British India (Delhi, River
Jumna, Lahore), described and figured in Trans. Linnean Soc,
2nd ser. Zool. vol. v. 1893, p. 444, pi. 40. figs. 4-6. The carapace

of Pal. altifrons is, however, sliglitly scabriculate anteriorly, and
the rostrum appears considerably higher above the lateial carina

than below it and than in the specimens from Christmas Island

;

the carpus of the 2nd legs, finally, has also a less stout shape.

EXPLANATION OF THE PLATES.

Plate XVII.

Pig. 1. Ftiiclwgnatlius pusillus Heller, male from Christmas Island, X 2. Fig. 2.

Front, epistome &c., viewed from before, X 3. Fig. .3. External maxil-
lipede ot the right side, X 3. Fig. 4. Abdomen, X 3. Fig. 5. Chela
viewed from the onter side, X 3.

6. Ftychofinatlms harhatvs A. M.-Edw., male from Atjeh, the cephalothorax
of which is 10'2 mm. broad ; anterior half of the upper surface, X 3.

Plate XVIII.

Fig. 7. Palamon (JSiipalcemon) lar Fabr. var. ?, rostrum of the male from Christmas
Island, X 2. Fig. 8, left, fig. 9, right leg of the 2nd pair of the male,

X 2. Fig. 10. Toothing of the fingers of the left leg, X 8. Fig. 11.

Leg of the 3rd pair of the male, X 2. Fig. 12. Rostrum of the female
from Christmas Island, X 2. Fig. 13. Left leg of the 2nd pair of this

female, X 2. Pig. 14. Toothing of same leg, X 17. Fig. 15. Leg of

the 3rd pair of the female, X 4.

16. raleemon (Jilupalcemo'n) lar Fabr., rostrum of the male from the River
Palopo, Celebes, X 2. Fig. 17. Leg of the 2nd pair of the male, X 2.

Fig. 18. Toothing of the fingers of same leg, X 17 (the dactylus is a little

loose). Fig. 19. "Leg of the 3rd pair, X 2."

7. Note on Heredity in Pigeons.

By Richard Staples-Browne, F.Z.S.

[Received November 8, 1905.]

I. The Webbed Foot.

I received in 1902 a Pigeon with webbed feet, and, thinking it

would be interesting to investigate the inheritance of this

character, I made the following experiments with it.

There is no established strain of web-footed Pigeons, but

specimens so webbed are occasionally met with among domestic

birds. The character has been found in the Dove-cot Pigeon

and "Working Homer, also in the Show Homer, Dragon, Magpie,

Tippler, Tumbler, Jacobin, and Pouter. I have myself bred birds

in the F. 4 generation of a cross between a Barb and a Fantail,

which showed this character to a considerable extent.

So far as I can at present jndge from specimens recorded by

breeders, the most common type is a v/eb between tw^o digits
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only on each foot, and it is more usual to find the development
of the web nearly symmetrical in the two feet.

It sometimes occurs between digits ii. and iii. sometimes
between iii. and iv., and sometimes between all three.

The instances in which it reaches the bases of the claws between
all the digits on both feet are rarer. It has occurred on one foot

only.

Though this character has been observed to ocsur in the
offspring of normal-footed pirents, I have never heard of an
instance in which all the young so bred were webbed. It has
been found in a pigeon bred from parents of two different strains,

and I have also heard of cases in which it occurred from time ta

time in the same strain, birds showing the charactar having
been discarded.

The general result of the exj)eriments is that the inheritance

of the webbed foot is Mendelian.

It is recessive to the normal foot.

The character is not a thoroughly satisfactory one to work
vi-ith, as it is liable to considerable fluctuation in extent.

Extracted . recessives, though all show webbing, have this

character in various degrees ; in some it reached only to the first

interphalangeal joint of the second and third digits, or to the

second joint of the fourth digit.

On examining the normal population 1 find that birds occa-

sionally, though rarely, occur with webs as extensive as this.

In the families here recorded I took the first interphalangeal

joint of the second and third digits and the second joint of the

fourth digit as a minimum, and counted as "webbed" all birds

with a web reaching this minimum in the case of at least two
adjoining digits : all birds witli less webbing than this being-

given as normal.

If a much greater series of numbers could be investigated,

undoubtedly there would be overlapping between the two classes

of normal and webbed birds.

On the other hand, the evidence, so far as it goes, does not
indicate that the degree of webbing in the parents closely limits

the amount in the offspring, for moderately webbed birds have
given birds more webbed, and fully webbed birds have given
offspring less webbed (see exp. 13 and 14).

I hope later to make further experiments with the lower states

of this condition.

Web-footed S used in Experwients.

The Pigeon which I used in the following expeiiments
somewhat resembled an Antwerp in appearance, but was of no
distinct variety. The web extended to the base of the claws in

both feet, but the digits were rather closely webbed together

except iii. and iv. of the right foot, where the web was sufliciently

loose to allow the usual spread of the foot. The bird was of the

Proc. Zool. Soc— 1905, Yol. II. No. XXXYII. 37
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ordinary blue colour found in Volumha livia. The feathers on
the back of the head were perfectly smooth (c/. ISTun Pigeon).

It was bred by Mr. Doggett, of Cambridge, in 1896, from a pair

of bii-ds with peifectly normal feet. The parents produced several

offspring showing webbing in varying degrees. Three of these

birds were exhibited by Mr. Bateson at the Zoological Society, and
are described in the 'Proceedings' for Dec. 15th, 1896, p. 989.

(The bird used is No. 3 in that description.)

It was also desci-ibed and the right foot figured by Mr. Tegetmeier
in ' The Field' of Sept. 12th, 1896.

It appears that some of these birds were bred together and
produced, among others, a bird with completely webbed feet, the

web being sufficiently loose to allow the normal spread of the foot

between every digit. This bird was exhibited by Mr. E. S.

Montagu at a meeting of the British Ornithologists' Chib on
Jan. 22nd, 1902. It is described in the report of the meeting
(Bull. B. O. C. xii. p. 41), and again in 'The Field' of Feb. 1st,

1902 (vol. xcix. p. 177).

" I^un " Pigeon $ used in Experiments.

The Nun is an old established strain of Pigeons, originally a

variety of Tumbler. The feet are normal and free from feathering.

It exhibits a tuft of reversed feathers standing np at the back of

the head forming the "shell." It is slightly larger than the peak
found in the Tui'bit and some similai' vai'ieties.

Crosses hetiveen the Web-footed Pigeon and the Nun Pigeon.

The experiments were begun in 1902. The original cross Avas

made between one pair of birds only, viz., those described above.

The subsequent experiments consisted of breeding from the birds

produced by the first cross.

The results of the experiments, so far as they concern the two
principal characters of w^eb-foot and " shell," are given in Table I.

The table is arranged in a similar manner to that used by
Bateson and Punnett in the description of their experiments with

Poultry in the second report to the Evolution Committee of the

Royal Society. The ordinary Mendelian terms are used :

—

D and E. being the original dominants and recessives

;

DR is the first hybrid generation or F. 1
;

WW
the heterozygote dominant in F. 2

;

the homozygote dominant in F. 2 ; and

— the extracted I'ecessive.
2

The same terms over 3 apply to similar forms in F. 3.

The asterisk shows that the bird is bred from a DR x R mating,

and not from a DR x DR.
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A discrepancy will be noticed between the numbers of birds

illustrnting the" foot character and those which show presence or

absence of " shell " in the same experiment. This is accounted

for by the fact that it is possible to recognise the webbed or

normal foot on hatching, or even in birds found dead in the egg-

shell if sufficiently incubated, whereas the presence or absence of

the " shell " can only be ascertained when the feathering of the

young birds is fairly advanced.

It was noticed that many of the young birds which were

webbed were extremely weakly in the nest, and several of them

died at a very early age. Of the three extracted web-footed birds

bred in Exp. 4 from the DR X DR mating, not one was reared.

The extracted webbed birds whose purity was tested were all

bred from the DR x R matings.

Discussion of Results.

Foot character.—It will be seen from the foregoing table that

the feet of the F. 1 generation, of which six birds were bred,

were all normal, the web character behaving as a recessive. Two
pairs of F. 1 were mated, and in experiment 4 the webbed foot

reappears in three birds out of the twelve, this being the exact

proportion expected on the Mendelian hypothesis.

From the other pair (Exp, No. 3), however, no recessives

appeared, and the mating was repeated in 1904, as Exp. 6, with

the same result. During the two years that these birds were mated

together 29 eggs were laid and 23 birds produced, all showing the

normal foot character. The absence of webbed birds in this

family was quite contrary to expectation, for 5 or 6 recessives

were to be expected. In order to test the matter further, in

1905 the two F. 1 birds in question were mated to extracted

recessives, and, as will be seen on referring to experiments 11 and

12, webbed and normal offspring were then obtained in approxi-

mately equal numbers in accordance with Mendelian exj^ectations.

The absence of recessives in the 23 birds in F. 2. bred in

experiments 3 and 6, is veiy remarkable. Whether it arose

from any definite disturbing cause, or was merely a chance

aberration, cannot be asserted. The behaviour of the same birds

when mated to pure R clearly proves that their gametic production

was then normal.

In the matings of DR's both with the original i-ecessive web
and with the extracted recefsives the results are simple. It will

be noticed that in experiments 2, 5, 11, and 12 fifteen webbed

and fifteen normal birds were produced, the Mendelian expectation

of such a mating being equality.

It being impossible to test the purity of webs bred by the

DR X r)R matings, as the birds died in the nest, the extracted

recessives from tlie DR x R matings wei'e used, and experiments

7, 8, 13, and 14 show the results. Nineteen birds were raised in

tliese four experiments, all having the feet webbed.
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Variation in the Amount of Wehhing.

I have stated that the webbed foot is subject to consideiable

fluctuation, both when the character is observed to occur in

noi'mal strains and when it appears as an extracted recessive

in these experiments.

Table II. is arranged to show the approximate stretch of the
web in the case of each bird recorded in the experiments. The
observations were made by bending the foot and noting to which
part of each digit the web was attached. In the table D
stands for the digit, and for the phalanx. Unless otherwise
stated, it should be understood that the web is attached to the
distal end of the phalanx in question ; but if a fraction is inserted

after the number of the phalanx, then the web is attached halfwav
or three-quarters of the way up that phalanx. No very accurate
means of measurement were applicable, and the estimations

should be taken as approximate only.

The experiment numbers I'efer to Table I.

Brackets are placed round the number of a bird to signifv that
the bii'd died either in the egg-shell or very soon after hatching.

In all 37 web -footed Pigeons have been raised in the experi-

ments, but upon such small numbers discussion of the relationship

of the several gi'aduations is impossible.

It may, however, be noted that some extremely small webs
were raised in experiments 7 and 8, although the birds were bi-ed

from parents both showing the web character in a highei- degree.
Experiments 13 and 14 have already been discussed.

II. The Shell.

It will be seen from Table I. that this chai-acter behaves as a
simple recessive throughout the experiments with the webbed
strain (but v. infra).

In experiments 3, 4, and 6, out of the 29 birds bred, 6 show
the " shell" in F. 2, a sufficiently close result.

The extracted recessives bied true, as shown in Exp. 9.

In Exp. 10 the number of recessives (5 : 2) is too high for a
DR X R mating, which should have given equality, but the total

is very small.

Further Exjjeriments vnth " Shell."

The same Nun female which was used in the foregoing
experiments was also mated to a Barb male.

There is no need to give here a description of the Barb beyond
the statement that the feathers on the head are always smooth
and no crest or " shell " is ever found.
The results of the mating of Barb J and Nun 9 are recorded

in Table III.
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time, but in 1903 the mating a was repeated in the experiment y,

in which the identical birds used in a were again mated together.

In this experiment a uniform generation was obtained. A pair

of birds bred in this F. 1 generation were mated together and the

I'esult is recorded in exp. c.

The total results of the mating of Barb and Nun are :

—

(Exp. a, 7) F. 1 : shell present 2 ; shell absent 10. •

(Exp. /), ci) F. 2 : shell present 3 ; shell absent 11.

I can also mention here that two birds which wei-e crosses, in

the F. 1 generation, between a Nun and a Fantail, kindly sent

to me by Mi.ss Thiselton-Dyer, showed no trace of " shell." These

birds were not bred from.

The experiments here recorded form part of a larger investi-

gation into heredity in Pigeons still in progress, which has been

subsidised by the Government Grant Committee of the Royal

Society.

I am indebted to Mr. J. Lewis Bonhote for raising and recording

birds bi-ed in Exp. 14, also to Mr. R. J. Elwell for luising birds

in Exps. 9 and 12.

I have also to thank Mr. Bateson, who has most kindly

supervised all the experiments.

8. On a new Species of Worm of the Genns Pontodrilus horn

the Shores of the Red Sea. By Frank E. Beddard^

M.A., F.R.S., Prosector to the Society.

[Received October 5, 1905.]

(Text figures 78 & 79.)

The specimens of Pontodrilus upon which the following

description is based were kindly placed in my hands by Mr. Cyril

Orossland, F.Z.S, They were collected by that gentleman "in clean

shell and coral sand on the shores of an islet in Khor Dongola,
on the Soudan coast." Mr. Orossland further informed me that

the worms " live about the highest level at which the sand is kept

wet by the sea. As there is practically no rainfall the water in

which they live is undiluted by rain almost always. A species of

Nereis and some Crustacea share this habitat." There is thus no
doubt about the purely marine surroundings of this Pontodrilus^

which so far agrees with the majority of the species of the

genus.

The general aspect of the worms was like that of the other

species of Pontodrilus with which I am acquainted.

The length of the largest and fully inature example was 102 mm.,
tlie size being thus about the average size of the species of this

aenus.
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The prosiomium was frequently difficult to define accurately,

owing, of course, to a protrusion of the buccal cavity. In three

specimens, where its characters were very plain, I observed two
conditions. In two individuals the prostomium was continued

over the first segment of the body by grooves extending over about
half that segment ; in the other there was no such extension

backwards of the prostomium. As both of these specimens were
immature, I have no positive I'eason for asserting that they are

not different species. But existing knowledge of this genus does

not favour the supposition that two species live in common in one
limited area. 1 should prefer, therefore, in the meantime to

regard the chai-acter of the prostomium as variable in this parti-

cular. The prevalent arrangement in the genus is an epilobic or

(as I prefer to call it) epicheilous prostomium. But one species,

P. insularis, is reported to have no process of the prostomium,
and also a variety of the type form P. matsushimensis * described

by Dr. Michaelsen. But in this case the variety does not occur

in the same locality as the type.

The setce, as is usual or universal (?; in the genus, are paired, and
the two setse of the ventral pair clc se / together than those of the

lateral pair. On the xviiith segment, which bears, as in other

species, the male pores, the most ventral seta of each ventral

couple is present, but I did not detect the more dorsal seta of the

couple.

The ditellum in this genus usually embraces segments xiii-xvii.

In the present species it very distinctly extends over the xviiith

and to the very end of that segment. This is the first external

feature which has led me to distinguish the present species as new
and undescribed.

The genital ixi'pillce confirm by their arrangement this point of

view. It is true that I have examined only one fully mature worm
and that the papilke are known to vary t among mature specimens.

I find, however, that in no species already known is there a close

approximation to the conditions which obtain in the species of

Pontondrilus which forms the subject of the present communication
For in the present species the genital papilla? are very distinctly paired

structures, and not single and median. Moreover, they lie in front

of the male pores, and there are no j)aj)illas following the male
pores which are so prevalent in the genus Pontodrilus. The paired

papillse lie between segments xiii/xiv and xiv/xv. They correspond

in position to the ventral setae. The anterior pair are decidedly

larger than the posterior pair. These papillae are very flat and
hardly, if at all, project beyond the adjacent surface of the
body. The appearance when seen through a hand -lens is shown
in the figure (text-fig. 78, p. 560). The centre of each papilla

is opaque, white, and either somewhat kidney-shaped (anterior

papillae) or more rounded (posterior papillae). This is surrounded

* Michaelsen, Zool. Jalirb. Syst. Abth. xii. p. 220.

f E.g. P. laccadiveiisis, see Beddard in 'Fauna ot'Maldivc and Laccadive Arch.'
vol. i. pt. 4.
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by a clear I'iiig, and this again by a broader and opaque, white,

halo.

The male pores are very conspicuous upon the xviiith segment,

and, as in other species of Pontodrilus, the area upon which they

open is depressed in a sucker-like fashion. Each depression is

divided into two by a transverse raised fold. The actual pore

seems to correspond in position to the outer of the ventral seta

couple. Although the external characters are sufficient to define

the present as a new species of Pontodrilus, in the existing state

of knowledge of that genus it may be useful to give particulars

of certain internal organs which are known to vary from species

to species.

Text-fiiT. 78. Text-fiij. 79.

r—/3

—fU.

\ifL.../J-

s.i—-/<9

Text-fig. 78.
—

"Ventral view of Fontodriliis crosslandi, sp. ii.

Some of the segments are numbered 7, 8, 9, &c.

Text-fig. 79.—Ventral view of Pontodrilus laccadiuensis F. E. H.

Some of the segments are numbered 7, 8, &c.

The gizzard is not at all prominent.
The anterior intersegmental sejita are as usual much thickened.

The last of these thickened septa divides segments xiii./xiv. ; but
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this septum is not quite so strongly developed as those which lie

in front. The last hearts lie in segment xiii. The nepliridia are

obvious in segment xv.

The sj^ermathecce, which open in line with the male pores, i. e.

with seta h of Michaelsen's scheme*, have a single diverticulum of

about half the length of the pouch itself. Their pores are sitiaated

between segments vii./viii. and viii./ix.

The spermiducal glands, like those of some, but not every, species

of the genus, possess a distinct duct separable from the glandular

and also tubular region by a constriction and by its nacreous

appearance due to the strong muscular coat. The glandular part is

fully six times as long as the muscular duct. The duct in the

fully mature is curved into a horseshoe-shape. It is of uniform

thickness thoughout, and does not increase in diameter towards

the external pore.

For the purposes of an easier comparison with other species I

append a definition of this new Pontodrilus, which I propose to

name after Mr. Crossland.

Pontodrilus crosslandi, sp. n. (Text-fig. 78.)

Length about 100 mm. Prostomium epicheilous (^-5). Setce

2)aired rather distant ; distance a-b less than c-d. Clitellum. xiii-

xviii. Male pores {on xviii.) and sperm.athecal pores {yii.jviii.,

viii.jix^ in line with seta b. Papilla} paired on intersegmental

areas xiii./xiv., xiv./xv. Last thickened intersegmental septum
xiii./xiv. Last hearts in xiii. Spermathecce with single diverticidum

half the length of the j)ouch. Spermidtical glands with distirict

muscular duct.—Hah. Shores of Khor Dongola, Red Sea.

In view of the cutting of the Suez Canal and the alleged and
consequent migration of the Mediterranean fauna eastwards and
of eastern additions to the same t, it is important to note that the
species Pontodrilus crosslandi is by no means a variant of, or most
nearly related to, the Mediterranean P. littoralis. It comes
nearest, as I am inclined to think, to P. laccadivensis and P.
matsushimensis var. chathamiana by reason of its anteclitellian

papillae, unknown in other species. It lacks the papillae following

the male pores, which are so general in Pontodrilus.

To emphasise the likenesses and also the difierences between
P. crosslandi and P. laccadivensis I add a figure of the latter

(text-fig, 79, p, 560) for purposes of comparison. This species has
not yet been figured, though its essential characters have been
described +.

* Oligochaeta, in ' Das ThieiTCich,' 10 Lief. (Berlin, 1900).

t E. A. Smith in P. Z. S. 1891, p. 396.

X Beddai\d in 'The Fauna and Geography of the MaMive and Laccadive Archipe-
lagoes,' vol. iv. pt. iv. p. 374
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9, On a new Enchytrseid Worm {Henlea lefroyi, sp. n.) from

India destructive to the Eo;gs of a Locust (Acridium sp.).

By Feank E. Beddard, M.A., F.R.S., Prosector to the

Society.
[Received October 5, 1905.]

Dr. S. F. Harmer, F.E.S., of King's College, Cambridge, was
so good as to forward to me recently a tube of small white worms
for identification and study. These had been sent to him from
India by Mr. H. Maxwell Lefi"oy, Entomologist to the Government
of India, who discovered that they attacked and destroyed the eggs
of a locust belonging to the genus Acridium when the ground in

which those eggs were deposited is moist.

Dr. Harmer directed my attention to the fact that they were
Oligocheetous worms ; they prove to be a species of the family
Enchytraeidse, and were in a good state of preservation for

microscopical examination. The family, as is well kuown, occurs

in damp earth as well as in water ; it is not so purely aquatic as

are some of the families of the " Microdrih."
The species appears to be new, and presents a certain number

of characteis which in combination render its inclusion in any
already defined genus ditficult. I shall, however, describe its

characters before proceding to discuss its systematic position.

The species is small , 3-4 mm. in length and, as, already mentioned,
white. The setw are curved and of the usual Enchytrteid form

;

they are, however, rather few in number in each bundle, though
present upon all the segments of the body, with the exception of

the first and apparently the twelfth (in the mature worm with a
clitellum). The lateral bundles j)ossess tivo setse apiece, and the
ventral bundles three ; very occasionally I observed thiee setae in

a dorsal bundle. This arrangement extends fi'om end to end of

the body.

The mtmber of segments in a large specimen is 27.

I could detect no dorsal pores.

The clitellitm and other external characters call for no
remark.

The alimsntcory canal shows certain characters which assist in

the placing of the species. Peptonephridia are present and of

very small length, though I am unable to give any details con-

cerning them. The oesophagus appears to pass without any break
into the intestine ; I can find no demarcation between these two
sections of the gut. Behind the clitellum the gut is of course

much wider than it is in front of that region of the body.
Furthermore, I can discover no Cfeca or pouches of anj^ description

appended to the gut. It is a simple tube without outgrowths.
The septal glands of this species extend back as far as the sixth

segment, in which the last pair occur ; in front of this pair and
in segments iv. and v. are equally prominent pairs of septal

elands.
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The dorsal blood-vessel is anteclitellian in origin and does notseem
to be connected at its point of origin with any dorsal diverticulum
of the gut such as exists in BucMtoltzia. It arises in the xith
segment. I could see no "heart body."

Tiie exact origin of the dorsal vessel is rather difficult to locate

exactly in this very minute Eachytrteid. I fix the xith segment
as the point of emergence from the intestinal plexus, since the
vessel is very much broider here than iu the dorsal I'egion of the
blood-plexus posteriorly * and stands out more from the walls of

the gut. The vessel is, in fact, in this segment quite twice the
width that it is anterioi'ly to the point in question. Commonly,
for example in Henlea, nastita, the dorsal vessel is much wider at

its emergence from the intesfciaal plexus than it is anteriorly.

This is confirmed by an examination of a series of transverse

sections, from which it was evident that the dorsal vessel stood

away from the walls of the intestine in the anterioi- part of the

clitellum ; it was indistinguishable posteriorly.

Concerning the reproductive organs^ it may be observed, in the
first instance, that the position of the various ducts and pouches
is perfectly normal. The external orifices of the atria are very
conspicuous upon the ventral surface of the twelfth segment, in

line or nearly so with the ventral set?e of that segment. These
seta3 are, however, absent, and there are no penial sette of any
kind. The testes and the ovaries occupy their usual segments,

t. e. xi. and xii. Concerning tlie exact form of the sperm-duct
funnel I am unable to give details ; but I have identified them
and satisfied myself that they are of the usual Enchytrseid
pattern.

The spermathecpe offer charactei'S of obvious systematic use.

They open on the one hand into the oesophagus in the fifth

segment, and on the other by a muscular duct on to the line dividing

segments iv. and v. I could not find any diverticula. There are

bat a single pair of spermatheca\

In the above description I have only be3n able to dwell upon
a certain number of facts which are of syst3matic importance in

the group. Of importance in determining the genus are : (1) the

presence of four bundles of curved setae on all the segments of

the body, save the first and the twelfth
; (2) intraclitellian origin

of dorsal vess3l
; (3) absence of any diverticula to oesophagus

;

(4) simplicity of spermathecae and their communication with
oesophagus.

Of the thirteen genera allowed by Michaelsenf, 9, viz., Achceia,

MichaelsenciyMeseuchytrceus , (Jkirodrilus, Bihchholtzia, Eiichytrceus,

Stercutus, Marionhia, and Limihricillits, are excluded by these

characters. Though I did not find any dorsal pores, it is clear

* It must be borne in mind tbat Pieraiitoui ("vStudii anatomici su Michaelsena
macrochceta Pierant.," Mittb. Zool. St. Neapel, xvi. 1903, p. 409) traces a distinct

dorsal vessel in the intestinal plexus posteriorly to the region where the former is

said to commence. But this does not affect tlie point of emergence.

t Oligochffita, in ' Das Thierreich ' (Berlin, 1900).
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that the present species cannot be safely referred to the genus
Fridericia, which is so distinctly chai'acterised by the peculiar

paired character of its setfe. There remains only Henlea and
Bryodrilus^ from which, however, the species described in the
present paper differs in several points. With genera described

more recently than those included in Michaelsen's comprehensive
work just quoted, e. g. Hydrenchytrceus* , I cannot identify this

semipai-asitic Enchytreeid from India.

It is true that four species, viz., Marionina glandidosa, Enchy-
trceus minimus, E. parvulus t, and E. turicensis, possess, as does

the species dealt with here, two sette in each lateral, and three in

each ventral, bundle ; but I do not regard those European species

as identical with the present Indian form.

In the meantime I place the species in the genus Henlea, where
the charactei'istic glandular pouches of the gut are occasionally

absent (e. g. Henlea dicksoni), in default of living material and
a more exhaustive examination. I propose to name it after

Mr. Lefroy, who first directed attention to the species.

10. On new and rare British Mites of the Family Oribatidce.

Bv Cecil Waebueton, M.A., F.Z.S., and Nigel D. F.

Pearce, M.A.

[Received November 21, 1905.]

(Plates XIX. & XX. J)

Since the publication of Mr. A. D. Michael's Monograph on
British Oribatidse in 1888, only a single new species, so far as we
are aware, has been described from these islands. This was a

Lohmannia taken in Ireland by Prof. Carpenter and described by
Berlese in ' Redia,' vol. ii. fasc. i. (1904, Aug. 18), as L. insignia.

Curiously enough this mite was in our hands while the Italian

arachnologist was describing it, and narrowly escaped another
specific name.
No doubt the workers in this particular group have been few,

but it is a striking testimony to the thoroughness of Mr. Michael's

work that so long an interval should have elapsed without
substantial addition to the British list of Oribatidse, for the study
of which his labours have so admirably paved the way.

For two years we have searched pretty thoroughly the

neighbourhood of Cambridge, and especially of Grantchester, and
have examined moss from many other localities, and we have
hitherto met with 82 of the species described in the Monograph,
and the seven forms, new, we believe, to science, of which the

diagnoses are given below,

* Bretclier, Rev. Zool. Suisse, ix. p. 208.

t This worm is described bj^ Friend (Irish Nat. xi. 1902, p. 110), thougli no
sufficiently to permit of any certainty.

X Vox explanation of the Plates, see p. 569.
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Fam. Oribatid^.

Subfam. ORIBATIN.E.

Gen. Oribata Latreille.

Oribata furcata, sp. nov. (Plate XIX. fig. 1.)

Adult. Length 500 ;(. Colour dark brown, nearly black.

Surface polished. Lamellse, blades on edge with very long

cylindrical cusps, the whole extremity of the cusp being occupied

by the base of the long lamellar hair. Translamella an inverted Y.
Interlamellar hairs present.

Pseudostigmatic organs long, sub-clavate, dii-ected forwards and
upwards.

Pteromorphpe small. Claw^s monorlactjde. Genital and anal

orifices moderately far apart, shaped like the keystone of an arch
;

the anal considerably the larger.

Nymph and larva unkno\\T.i.

Two specimens found in moss from Austwick Bog, Yorkshire,

in May 1904.

There is no danger of confusing this very distinct species with
either of the other two known British monodactyle Oribatas,

0. fusigera and 0. j)armellke. The first is very minute, while the

second has hairs on the notogaster, and short clavate pseudo-

stigmatic organs.

Oribata omissa, sjj. nov. (Plate XIX. fig. 2.)

Adult. Length 700 ^. Colour dark brown. Surface highly

polished and shining. Body distinctly bi-oadest in the middle.

Lamellae, blades on edge, with a long shai-p-pointed cusp standing

free, the lamellar hairs sjDringing from the inner angle of the

cusps. No translamella. Claws tridactyle. Not rare in moss, at

Cambridge.
Nymph and larva imknown.
We think it likely that this species has hitherto been overlooked

on account of its resemblance to the common and extremely
variable species 0. Icqndaria, and in spite of the diflferent facies, due
chiefly to its barrel-shaped body and polished surface (destitute of

a light spot), there seemed to be few clear- distinctive characters.

The absence of any trace of a translamella, and the sharp-pointed

cusps, are, however, good characteristics. Though occurring in

the same neighbourhood their habitat is difiierent, 0. omissa being

exclusively found in moss, nor have we met with any intermediate

forms.

Oribata rubens C. L. Koch.

This very distinct species occurred inSphagnum from heath-pools

at Bournemouth in October 1905. It is about 500 yu in length,

chestnut-coloured, and with very long legs. It is now for the

first time recorded as Bi-itish.
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Subfam. SERRARHNiE.

Gen. Serrarius Michael.

Serrarius microcephalus Nicolet.

This interesting species, which Mr. Michael in his ' British

Oribatidse ' describes as occvu^ring rarely at Epping Forest, the

Land's End, and Swanage, was found in abundance in the autumn
of 1 904 in the moss of an osier-bed at Grantchester, Cambridge,
and several specimens of the nymph, hitherto unknown, were
discovered. This is a remarkable creature, entirely unlike the

imago, and has the habit of carrying on its back the cast larval

and nymphal notogastral skins (Plate XIX. fig. 3). As each of

these skins bears round its edge eighteen conspicuous spines,

proceeding from short apophyses, the fully-grown nymph has a

remarkably spiny appeai'ance. The colour is pale yellow and the

surface finely punctate.

In 1879 Kramer (in the Archiv f. Nat., Jahrg. 45, Bd. i. p. 16)
described a new species of mite which he named Gustavia sol,

which, so far as we have been able to ascertain, only Oudemans
has suspected of belonging to the Oribatidse. He states that it

is probably the nymph of a Serrarius. A glance at Kramer's
figure at once makes it perfectly clear that he was dealing with a

tSerrarms nymph, and he even gives a drawing of the mandible,

perfectly characteristic in shape, but lacking the serration, which
is ahvays difiicult to see. He mentions no locality, and attributes

to the animal a size much too large (1'2 mm.) for either of the

known European species of Serrarius. Possibly the length given is

intended to include the legs. In any case, Gustavia sol Kramer
can now be stated to be a nymph of Serrarius, as Oudemans
suspected.

Subfam. NoTASPiDiNiE.

Gen. LiAOARUS Michael.

Liacarus bicornis, sp. nov. (Plate XIX. fig. 4.)

Adult. Length 600 ji. Colour red-brown. Surface highly

polished. Lamellse, large blades on edge, near together and
sub-parallel, but slightly converging anteriorly. Very long free-

projecting cusps, from the extremities of which proceed the long

lamellar hairs. Translamella and interlamellar hairs wanting.

Pseudostigmatic organs long, filiform, curved upwards and
slightly outwards.

Abdomen very globular, with rather piominent shoulders, and
with a few longish hairs.

The coxa of the 4th leg is almost as long as the femur, and is

produced anteriorly in a pointed blade.

Three specimens were found in moss from Austwick in May
1904, and one from moss from the river-bank near Ely, in July

1905.

Nymph and larva unknown.
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The appearance of the living mite strongly recalled Serrarius

mici'ocephalus, but its chelate mandibles remove it from that

genus. It also bears some superficial resemblance to Notasjns

bi2nlis.

Gen. NoTASPis Warren.

NoTASPis MACULOSA, sp. nov. (Plate XX. fig. 1.)

Adult. Length 520 /i. Colour light brown. Surface spotted,

the spots being in the epiostracum and easily rubbed off. Cephalo-
thorax very long and pointed, nearly | the length of the abdomen.
Lamellfe, long ridges, arising near the pseudostigmata, convei-ging

at first, and then extending parallel for | the length of the

rostrum. Pseudostigmatic organs long and slender, very coarsely

pectinated on their anterior border. Claws monodactyle. Ab-
domen long oval, somewhat truncated at each end. Legs long

and slender, with globular joints.

Xymph and larva unknown.
Three specimens weretaken in moss from Xine Wells, Cambridge,

in May 1905.

The nearest allies of this fine species are among the minute
forms of which ^". splendens is the type. Like them, it has a
peculiar habit of shaking its beaded legs as it runs. Its large size,

spotted surface, and pectinate pseudostigmatic organs render its

identification easy.

XoTASPis scuLPTiLis, sp. iiov. (Plate XX. fig. 2.)

Adult. Length 330 /j. This mite has a close general resemblance

to iV. sjjlendens, but, on careful examination, may easily be
distinguished from that species by the peculiar design of the ridges

on the vertex and notogaster. These are best understood from
the figure, but may be described thus :

—

The lamellae arise from the pseudostigmata, converge sharply,

and then continue forward and parallel. At the extreme point of

convergence there is a faint translamella, and from its extremities

ridges proceed backwards. On the notogaster there is a well-

mai-ked transverse ridge close to its anterior border ; the ends of

this ridge curve abruptly backwards, approach slightly, and then
separate again.

Pseudostigmatic organs long, rough and hairy.

Xymph and lai'va unknown.
Ten or twelve specimens were found in wet Sj^hagmmi sent by

Miss Heath, of Cra}'ford, from the Devil's Punchbowl, Hindhead,
in June 1905.

This species seems to be allied to Eremaeus novus Oudemans.

Subfam. Xothrin^.

Gen. XoTHRUS 0. L. Koch.

XoTHRUS CRixiTUs, Sp. nov. (Plate XX. fig. 3.)

Length 900 ^. Colour dark brown. Integument more fully

chitinised than is usual in this genus.

Proc. Zool. See— 1905, Vol. II. No. XXXVIII. 38
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Claws monodactyle. Pseudostigmatic organs long and fili-

form.

Nymph and larva unknown.
This fine species is closely allied to iV. targionii Berlese, but

may be distinguished from it by the much longer, loavy, un-

pectinated hairs on the notogaster. The apophyses from which
these hairs spring are very small, while in N. targionii they are

exceedingly conspicuous.

A single example was sent by Mr. W. Evans, taken at Loch
Gaily, Fife, in May 1905. Another specimen was found by us in

Sphagnum from Blairgowrie, Perthshire, in November 1905.

This species, even more strongly than N'. targionii, recalls

Hermannia bistriata, and in these three forms the two genera

appi'oach one another very closely.

NoTHRUS TECTORUM Berlese. (Plate XX. fig. 4.) {Hypocthonius

tectorum Berlese, Acari Myriapoda et Scorpiones etc., fasc. 78,

no. 8, 1896.)

This species, which we at first regarded as new to science and
which may be easily recognised from the figure (PL XX. fig. 4),

is no doubt identical with the Hypocthonius tectorum of Berlese.

That arachnologist has, we believe, been misled by an apparent
segmentation artificially produced by slight pressure in mounting.
We have examined many living specimens, and specimens mounted
without pressure, and these present no trace of segmentation

;

but we find that a transverse furrow (varying slightly in position

and width) is readily produced in the soft integument when the

cover-slip is allowed to press somewhat heavily upon it. The
species must therefore be removed to the genus N^othrits, to

which it undoubtably belongs.

Xot rai'e in moss from walls and house-roofs at Grantchester,

Cambridge.

NoTHRUS CRASsus, sp. nov. (Plate XX. fig. 5.)

Length 500 yu. Coloxn* light yellow-brown. Integument smooth
and veiy imperfectly chitinised. Claws tridactyle. Pseudostigmata
fairly large but not very projecting. Pseudostigmatic organs
spindle-shaped, often directed backwards, and rather large.

Genital and a.nal plates large and close together.

An aquatic or amphibious species occuiring in Sphagnum in

heath-pools near Bournemouth, in company with iV. glaher and
N. monoclactylus.

Of the not very well-defined genus Nothrus the five species

tecto?'um, tardus, glaher, mo7iodactylus, and crassus form a compact
gi'oup, agreeing in the I'ounded form of the abdomen and in their

very slight degree of chitinisation. Tectorum and tardus are
terrestrial species, while the other three always occur in or near
water, and in glaher and monodactylus the pseudostigmatic organs
are absent.
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ISToTHRUs ANAUNiENsis Caiiestrini & Faiizago.

There has always been some uncertainty with regard to this

species, which very closely resembles J}^. sylvestris. On looking

over our British specimens of supposed sylvestris, however, we
find some wliich agree precisely with the description of anauniensis,
being tridactyle and having the abdomen rounded posteriorly, with
short spatulate hairs of about equal length.

This species is therefore for the first time recorded here as

British. The diagnosis is complicated by the fact that we find

some specimens of undoubted sylvestris which are didactyle, but
in no case have we come across a tridactyle specimen of the
form characterised by the more trvincated abdomen and filiform

hairs of unequal length. The two species are, no doubt, closely

allied, but there appear to us good grounds for regarding them as

distinct.

EXPLANATION OF THE PLATES.

PlATE XIX.

Fia:. 1. Oribatafm-cata, -p. o6o. 1 a, pseuclostigmatic organ ; 1 S, lamella.

2. Oinhata omissa, p. 565. 2 a, pseudostigmatic organ ; 2 h, lamella ;

2 c, tectipedium ; 2 d, femur of 1st leg.

3. Serrarius microceplialus, nymph, p. 566. 3 a, markings on noto-

gaster more highly magnified.

4. Liacarus hicornis, p. 566.

PXATE XX.

Fig. 1. Notaspis maculosa, p. 567.

2. Notaspis scidptilis, p. 567.

3. Nothrus crinitus, p. 567.

4. Nothrus tectorum, p. 568.

5. Nothrus crassus, p. 568.

11. On some South Australian Spiders o£ the Family

Lycosidce. By H. R. Hogg, M.A., F.Z.S.

[Received October 17, 1905.]

(Text-figures 80-89.)

The Spiders described in the present paper are from the

Collection of the S: Australian Museum, Adelaide. I am indebted

for the loan of them to the kindness of its Director, Prof. E. 0.

Stirling, F.R.S. They were collected, however, chiefly from the

north side of the River Murray in New South Wales.

This important group of roving Spiders ranges in great numbers
over every part of the known world, and the main features of the

type species, L. tarerdida Rossi of the type genus Lycosa Latreille,

are so closely reproduced, even to the pattern on the back of the

abdomen, in the raost widely separated countries (in Australia

with L. obscura, L. godeffroyi L. Koch, L. hasseltii L. Koch,
etc.), that all attempts to divide them into subsidiary genera,

until we reach a few less numerous and quite outlying forms,

have proved unsatisfactory. Consequently many earlier genera,
38*
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such as Pirata Sund., Trochosa 0. Koch, Arctosa C. Koch,

Tarentula C. Koch, Potamia C. Koch, &c., have been abandoned

by later writers.

M. Simon (Hist. Kat. des Ai'aign. vol. ii. pp. 317 et seqq., 1898)

separates the main grouj) into those species following Lycosa

Latreille, but further divides it into a number of sub-types and
those following Pardosa 0. Koch. The former comprises species

which have the front aspect of the cephalothorax moderately

sloping at the sides and a lip longer than broad ; the latter those

with the front aspect squarer with more perpendicular sides, the

lip broader than, or at least as broad as, long, and having as a

subsidiary chai-acter the tarsal joint of the fourth pair of legs

longer than the patella cimi tibia of the same.

Some years ago, following these lines, I constituted, a new genus,

which I called Venator (Proc. Royal Soc. Yictoria, vol. xiii. pt. 1,

1900), for some species with a more extremely widened type of

frontal aspect, but with the lip clearly broader than long and the

tarsal joint of iv. not so long as tibia cum j^atella iv.

However, the more specimens I examine the more the onl}"^

tangible characteristics show themselves to be intei'changed, and
I look on these two genera as no more distinctly definable than
M. Simon's above mentioned other varieties of Lycosa {loc.cit.

pp. 346-349).

M. Simon further makes a division between those species with

two teeth on the inner margin of the falx-sheath and those with

three.

The bulk of the Australian species have three, but (in Horn
Exj)ed. part ii, p. 349, 1896) I described L. coivlei which had five

large equal-sized teeth on same, and no other specially marked
characteristic distinguishing it from the rest of the genus.

Out of about 60 specimens in the present collection there are

12 species of Lycosa, of which no fewer than 9 are new, and one
new Dolomedes. These I have described below.

Synojysis of Species.

In all. Three lai'ge equal sized-teetli on inner margin of falx-slieatli. Front row^

of eyes shorter than middle row.

a. Eyes of front row of eqnal width.
Under side of abdomen wholly black. Clypeus wider

than the diameter of e3'es of front row i. tasmanica, sp. nov.
b. Diameter of median ejes of front row larger than laterals.

«!. Clypeus wider than the diameter of the front median
eyes.

«'. No distinguishable pattern on under side ofabdomen.
Abdomen underneath pale yellow-brown. Tibial

joint of palp longer than patellar Cephalo-
thorax equal in length to patella cum tibia iv. . L. arenaris, sp. nov.

J2. A shield-shaped o]- triangular field on under side of

abdomen.
a'^. A fawn-coloured shield on a dark brown ground.

Cephalothorax shorter than patella cum tibia iv. L. molyneuxi, sp. nov.
6-*. A.black shield on j'ellow-brown ground.

Median ej-es of front row barely their diameter
from eyes of second row L. stirlingee, sp. nov.
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6'. Clypeus not wider than the diameter of the front
median eyes.

a*. Abdomen underneath wholly brown or black.

a^. Black underneath ; a dark pattern on buff
ground on upper side. Median and marginal
stripes on cephiilothorax L. ohscut-a h. Koch.

b^. Brown underneath.
a''. Dull dingy brown underneath, j'ellow-brown

above
;
pale median and marginal stripes on

cephalothorax i. gilberta, sp. nov.
f/'. Bright chocolate-brown underneath, with large

buff spot on upper side at base. Legs brown *
from base to middle of patella, remainder
buff i. hicolor, sp. nov.

h^. A triangular shield pattern underneath abdomen on
creamj -yellow ground.

aj. No pale median or marginal stripes on cephalo-

thorax.

a^. Shield brown.
a^. Shield long and narrow, pale chestnut.

Clypeus as broad as front median eyes L. castanea, sp. nov.
h^. Shield broad oval, dark brown edged with

yellow stripes. Clypeu.s three-fourtlis the
diameter of front median eyes L. errans, sp. nov.

6S. Shield black.

a^^. Shield reaching only about halfway to spin-

nerets. Eyes of second row less than half
their diameter apart L. Icsta ? L. K.

6"^. Shield reaching nearly to spinnerets. Eyes
of second row four-fifths of their diameter
apart L. phyllis, sp. nov.

6'. Pale median and marginal stripes on cephalo-

thorax.

A dark brown nearly black shield halfway to

spinnerets. Clypeus only slightly narrower
than front median eves i. clara ? L. K.

Lycosa tasmanica, sp. nov. (Text-fig. 80, p. 572.)

Cephalothorax dark brown, with narrow paler marginal and
side stripes and only faint median stripe. The mandibles are

black-brown, with yellow-brown hair on upper and outer portions.

Lip, maxilla?, sternum, and cox8e black-brown, with dark brown
hair. The upper side of the abdomen has a dark brown bell-shaped

pattern at the base marked out with yellow-brown streaks on
chocolate-brown ground. The posterior half is dark brown, with
faint traces of paler transverse stripes. There is a rather pale

stripe down each side separating the back colovir from the wholly
black-brown field on the under side. The legs and palpi are

chocolate-brown all over, except the under side of the femora
which are palei- yellowish grey.

The cephalothorax is of the broad frontal type, being three-fifths

of its greatest breadth at the base of the mandibles, and one-fourth

of the same only in height from the mandibles to the level of the

rear row of eyes.

The front row of eyes appears slightly procurved, the side eyes

being as broad as the median eyes, but oval. The latter are half

their diameters apart and rather less from the side eyes. The
clypeus is wider than the median eyes. The latter are their
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diameter from those of the second row, one of which, in this

specimen, is abnormally small. They are yellow on wide black

rings, and apparently two-thirds of their noi^mal diameter apart,

and one-eighth of their length wider than the front row.

The tnandihles are as long as the front of the cephalothorax,

and half their length in breadth.

There are three large teeth on the inner margin of the falx-

sheath and one large tooth between two smaller at irregular

intervals on the outer.

Text-fig. 80.

Lycosa tasmanica.

a, epigyne ; h, eyes from front *.

The li}} and maxillm are covered with rough upstanding bristly

hair. The former is broader than long, slightly incurved in front
and less than one-half the length of the maxilla?. The sternum is

a broad oval ; the hair on this and the coxce thick, but shorter and
less erect.

The pal2n are longer than the cephalothorax, and the legs have
two spines above on tibise iii. and iv., none on tibife i. and ii.

The hair on the abdomen is coarse and thickly laid. The
epigyne is arched but broader than long, the median ridge being
a broad flat plate falling from above.

* The measurements given for the eyes are, in all cases, in tenths of a millimetre.
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Measu7^eme7its in millimetres.

Lona:. Broad.

6 in front.

10

Abdomen 11| 9

Mandibles 6

Cephalothorax ... 13 \

Trocliantei- Patella Metatarsus
Coxa. & femur. & tibia. & tarsus.

Le^s 1. 5 11 11| 11 = 381

2. 41 101 11 101 = 36l

3. 41 10' 9 10' = 331

4. 5' 12 121 14 = 431

Palpi 21 6 5' 4 = 171

One female sent by Mi\ Dove from Table Cape, Tasmania.
It may be worth noting that this Tasmanian species conforms to

the ty^e of three species of my Venator class from Macedon,
40 miles north of Port Phillip Bay, Victoria. It was at Macedon
that I discovered a sjoecies of Peripatus new to Victoria, which
subsequently tvirned out to be the normal Tasmanian species.

Lycosa PHYLLIS, sp. n. (Text-fig. 81, p. 574.)

Cephalothorax dark brown, with chestnut-brown downlying
hair. No distinctly marked median or marginal stripes, but the

hair is rather thicker there. The side streaks nearly bare,

showing the under surface.

Mandibles black-brown, covered all over with thick matted
buff-coloured hair.

Lip, maxillfe, sternum, and coxpe dark reddish-brown with

brown hairs, the sternum thickly matted.

The abdomen on the upper side has a dark brown hair-pattern

of usual type on paler ground. Angular transverse stripes, six or

seven in number, with pale spots at each end. The sides pale

yellow-brown ; on the under side a broad shield-shape black-brown
field extends from the genital fovea nearly to the spinnerets,

where the buff ground of the sides comes across. Anterioily of

the genital fovea clearly paler than the field, but still dark brown.
Spinnerets dark brown.
The legs and palpi are of a medium yellow-brown; the under

side of the femora more red-brown.

The cephalic fovea is short and shallow.

The eyes of the front row are one-half the diameter of the

median apart, and the same distance from the margin of the

clypeus and those of the second row. The laterals are three-

fourths the diameter of the median ; whole row slightly procurved.

The ej^es of the second row are distant from one another four-

fifths of their diameter, which is 21 times that of the front median.

The mandibles are longer than the front patella. There are
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three large teeth on the inner edge of the falx-sheath, and a thick

fringe on the outer, which hides the teeth if any.

The lip is broader than long, slightly hollowed and bevelled in

front, constricted at base, and reaches to less than half the height

of the maxillae through beginning below them.

The epigyne is longer than broad and narrowest anteiiorly.

There are two spines above on tibiae iii. and iv., none on
tibiae i. and ii.

The metatarsus of the fourth pair of legs is shorter than the

patella ctmi tibia of same.

Text-fig. 81.

Lycosa phyllis.

a, eyes from front ; h, epigyne ; c, upper, and d, lower sides of abdomen.

Measurements in "millimetres.

Long. Broad.

y^ i 1 , T n ( .5 in front.
Uephalothorax ... 11 -; „

Abdomen 12 7

Mandibles 4^
Pat. & Metat.

Coxa. Tr. & fem. tib. & tars.

Legs 1. U 9i 9 8A =
2. 8~ si 8i 8| =
3. 3 8~ 8~ 9' =
4. U 10 10 13 =

{^i & U)
Palpi 2 Ai 4 " 3

" =

30i

28i
28'

36^

13^
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Two females from the Gilbert River, Riveiina, sent by

Mr. A. Molyneux. One female from Kangaroo Island (A. Zietz),

paler and rather smaller.

Lycosa molyxeuxi, sp. nov. (Text-fig. 82.)

The cephalothorax is red-brown, with pale to darker yellow-

brown downlying hair intermixed with dark brown upstanding

hair ; a paler marginal and median stripe with side-streaks the

same.

Text-fig. 82.

Lycosa molyneuxi.

a, ej'es from front ; h, epigyue.

The mandibles are black-brown, with yellow-brown hair except

on the lower inner edges of the falx, which are bare. The lip,

maxillfe, sternum, and cox?e are reddish-brown with yellow-brown

hair. The legs and palpi yellow-brown ; the vmder side of the

femoral joints much paler than above.

The abdomen is yellow-brown above, with a small darker patch

at the base and two pairs of darker spots near the middle. The
sides are pale. The under side of the abdomen is a bright rich

brown anteriorly, with two broad stripes of the same curving

inwards and joining in front of the spinnerets, which are of the

same colour. The space enclosed from the genital fovea to the

point of juncture is of a pale buff.

The cephalothorax is rather narrow in front and shorter than

patella cum tibia iv.
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The eyes of the front row are clearly procurved. The side

eyes not quite | the diameter of the median, having their centres

on a level with the lower part of the latter. The median pair

are half their diaineter apart, the same distance from the eyes of

the second row and slightly less from their own laterals. The
clypeus is broad, the distance to the root of the mandibles being
twice the diameter of the front median, but a transverse edge
marking runs across at more than half the distance away from
the eyes ; the whole distance is of the same colour and covered

with hair.

The eyes of the second row are rather more than half their

diameter apart, their total width being I5 of that of the front

row, Those of the third row are three times their diameter apart

and 5 the diameter of those of the second row.

The ')nandihles ai-e ^ longer than the front patellfe, are thickly

covered with downlying matted hair, interspersed with upstanding
bristles ; on the inner edge of the falx-sheath are three equally

large teeth, and on the outer edge one similar sized large tooth

between two smaller ones.

The lip is straight across the front, but the edge sligiitly

hollowed and bevelled forward ; it widens towards the base, where
it narrows somewhat suddenly. It is clearly less than half the
length of the maxilte, which ai-e broadest | of the distance from
the base ; rounded in front and on the outside, and narrowed
considerably at the basal end.

The sternum is broadly ovate, almost pointed at the base, thickly

covered with short coarse hair.

The abdomen is a long oval, thickly covered with short fine

downlying hair.

The spinnerets are rather prominent, covered with thick

coarse hair.

The epigyne is only slightly longer than broad and not much
narrower anteriorly than at its base ; the median longitudinal

ridge broadens out considerably from the basal to the anterior end.

The legs are moderately long and stout, thickly covered with short

downlying hair and upstanding bristles. There are two median
spines on the upper sides of tibiae iii. and iv., none on the same of

tibiae i. and ii.

The j^idpi are clearly longer than the cephalothorax.

In colouring, pattern, and size, this spider is very like L. leuck-

artii Thor. from Peak Downs, Queensland, as described by L. Koch,
but differs in having the j)attern of the under side of the abdomen
bright brown instead of black-brown. The clypeus is miich wider,

instead of slightly only, than the front median eyes, which are

rather wider apart than they are from the side eyes instead of

equ^idistant. The palpi are longer instead of shorter than the
cephalothorax, and the lip less instead of more than half the
length of the maxillae. The epigynal ridge of leuckartii is drawn
by L. Koch widest in the middle, while here it certainly widens
from the middle anteriorly.
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Measureinents in millimeires.

Long. Broad.

Cephalothorax ... 10 \ ^
Abdomen 16| 11

Mandibles 5
Pat. & Metat.

Coxa. Tr. & fem. tib. & tars.

Legs 1. U 9* 10^ n = 34
2.

4^ 9'
9| 9i = 32

3. 4 8i 8i 9| = 304

4. 4A 9| U~ 14' = 39'

Palpi 2~ 5~ 4i 3 = 14^

One female sent by Mr. A. Molyneux from the Gilbert Rivei^

Riverina, and I have named it aftei- the sender.

Lycosa castanea, sp. nov. (Text-fig. 83.)

Female. Cephalothorax and mandibles pale yellow-brown, with

pale yellowish-grey hair, without distinct marginal, median, or side

Text-fig. 83.

i/1 ^, ^ ^„^

^^^ ""

m,. _

Lycosa castanea.

a, epigyne ; h, ej'es from front.

stripes. Lip, maxillae, and coxa? bright yellow-brown. The
abdomen above bright chestnut-brown groiuid with pale creamy-
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yellow transvei'se sti'ipes ; underneath, a chestnut triangular

shield, broadest at base and narrowing to spinnerets, which lie at

its apex ; sides pale creamy-yellow.
Legs and palpi bright chestnut all over, except the under side

of the femora, which are of a pale cream-colour.

The cephalothorax is rather broad, being four-fifths of its

length at its greatest breadth, and in front one-half of its length.

The mandibles are also half the length of the cephalothorax and

proportionately stout. There are three large teeth of equal size

on the inner edge of the falx-sheath, and one as large between
two small on the outer edge.

The front row of eyes is straight, the median being 1| times as

far apart as they are from the laterals. Their diameters are in

the same proportion.

The clypeus is as broad as the front middle eyes ; the latter are

half their diameter from those of the second row, which are

slightly less than their diameter apart and twice that of the front

median.

The lip is broader than long, straight in fi-ont, and less than
half the length of the maxillae.

The abdomen is a broad oval, thickly covered above and below
with short smooth downlying hair.

The epigyne is of a trapezoidal outline, broader than long, with

the broadest part anteriorly, where also the middle ridge is very

broad, tapering to whei-e it spi-ings from a base of the usual type.

The legs are long and powerful ; and the palpi (from the

trochantei") longer than the cephalothorax.

There is one spine above on tibia i., two on tibiae ii., iii., and iv.

Measurements in tnillimetres.

Long. Broad.

Cephalothorax ... 12
j „

^

Abdomen 13 10

Mandibles 6

Pat. & Metat.
Coxa. Tr. &fem. tib. & tars.

Legs 1. 5 12 124 12 = 41A

2. 41 11 111 12 = 39

3. 4| 10 10| 12 = 37

4.
5^ 12 12A 16 = 454

Palpi 2| 5 5| ^ = 16|

In measurements and pattern of epigyne and other points

this species difiers but slightly from L. errans, sp. nov. The
coloration of the latter is, however, much darker. Its large

second row eyes are only ^ of their diameter apart, and the

median ridge of the epigyne in the female is broader anteriorly,

and the base of same reaches to 5 of the length. The clypeus
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also is not so wide as the front median eyes, instead of eqtial. It

has no spines on tibia i. or ii. above, and lip only as broad as long-

instead of broader.

One female (without locality) sent from Adelaide, S.A.

Lycosa errans, sp. nov. (Text-fig. 84.)

The cephalothorax is red-brown, with yellow-brown downlying
hair ; mandibles black-brown, with rather brighter coloured hair.

Lip, maxillae, sternum, and coxse dark chocolate-brown. The
abdomen above dark brown, rather thick coarse hair, with four

pale spots at the base and transverse stripes of bright pale bufi"

from middle to posterior end ; on the underside a broad dark brown
field reaching fi'om base nearly to the sjoinnerets ; the sides light

yellow-brown.

Text-fie-. 84.

Jjycosa errans.

a, eyes from front ; h, epigyne.

The legs are yelloAvish-brown, the patella and tibife darkest,

and the underside of the femora almost silver-grey.

The cephalothorax is broad, being four-fifths its length in the
broadest part and two-fifths in front, and not so long as patella

cwm tibia iv.
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The eyes of the front row are in a straight line, the laterals half

their diameter from the median, which are 1 1 that distance apart,

their diameter being rather more than twice the same. The
clypeus is less than their diameter by one-third. They are half their

diameter from the eyes of the second row, whose diameter is twice

that of the front median, and this is 1| times their distance apart.

The mandibles are long and stout. Tliere are three lai'ge teeth

on inner margin of falx-sheath, one large between two small on
the outer.

The lip is as broad as long, straight in fr-ont, and less than half

as long as the maxillae.

The abdomen is a broad oval. In the female the epigyne is

of a trapezoidal outline, broadest anteriorly, where it is broader

than its length. The base of the median ridge reaches j of

the whole length, and is narrowest in the middle, the ridge being

broader anteriorly than the base.

The legs are long and stout. There are no spines above on
tibiae i. and ii. ; two each on tibiae iii. and iv. The palpi (from

trochanter) are longer than the cephalothorax.

Jleasurements in millimetres.

Long. Broad.

5 in front.

10
Cephalothorax ... 13

Abdomen lOj 8

Mandibles 6
Pat. & Metat.

Coxa. Tr. & fem. tib. & tars.

Legs 1. ^ 12 124 12 = 41^
2. 4| 11 III 11^ = 38i

3. 4i lOi iT 13 = 38|
4. 4| 12~ 13.i 16i = 46|

(11&4A)

Palpi 2| 61 5| 41" = m
One female, without locality or collector.

Lycosa bicolor, sp. nov. (Text-iig. 85.)

Cephalothorax bright yellow-brown (buff) all over, no side or
median streaks. Mandibles, with hair of the same bufl" colour,

dark brown underneath : fangs dark red-brown. Lip and maxillae

dark olive-bi'own with dark brown hair. Coxa? dark olive-brown.
Sternum black-brown. Abdomen rich chocolate-brown on upper
and under sides, with a bright buff field on upper side anteriorly,

reaching to the middle of the back where it ends in a point. It

is half as broad as long in the female, but in the male, which is

young, a narrow stripe only.

Legs deep chocolate-bi'own from coxa? to near the anterior end
of the patella, which is buflf. Tibia, tarsus, and metatarsus bufi"
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on both upper and under sides. Palpi : femur dark brown, other

joints buff.

The cephalothorav is square in fi'ont, the greatest breadth two-

thirds its length, covei'ed with thickly matted coarse hair. The
front row of eyes is procurved, median pair larger than laterals.

Olypeus rather narrowei- than front median, which are only half

that distance from the second row eyes.

The two middle row eyes are more than 2| times the diameter

of the front median and | of their diameter apart. The eyes of

the third row are 3 times their diameter apart, and half that

distance from the eyes of the second row.

There are three large teeth on the under side of the falx -sheath,

one large between two smaller on upper side of same.

lA/cosa hicolor.

a, eyes f'roui front ; b, epigyiie.

The Up is slightly broader than long and less than one-half the

length of the maxillse.

The oval sternum is three-fourths as broad as long.

There are no spines above on tibiee i. and ii. of female. One
short one in male. On tibiae iii. and iv. above theie are two in

both male and female.

In the female the outline of the epigyne is oblong, rounded at

the corners, one and a half times wider than long. The median

ridge is narrowest in the middle, widening out at each end.

The palps of the male specimen wanted a moult of development.
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The measurements of the female (in millimetres) are as

follows :

—

Long'. Broad.

, , , in f 5 in front.
Oephalothorax ... li i ^i

Abdomen 12A '9~

Mandibles 6 longer than pat. i.

Pat. & Metat.

Coxa. Tr. & fem. tib. & tars.

Legs 1. 41 10 10 10 = 34|

2.
4" 91 91 91 = 321

3. 4 91 9~ 91 = 32~

4. 41 10" 11 131 = 39

Palpi 21 5 5 31 = 16

One male (undeveloped).

Two females. The locality is iiot given.

Lycosa gilberta, sp. nov. (Text-fig. 86.)

Oephalothorax brown with yellow-grey hair ; a paler yellow-

Text-fiff. 86.

Lycosa gilherta.

a, eyes from front ; h, epigyne.

grey median, marginal, and four side -streaks on each side, the

latter backed by darker brown. Mandibles black-brown with thick
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yellow decumbent hair and long ei-ect brown bristles. Lip,

maxilla?, and sternum dark red-brown, with dai-k yellow-bi-own

hair. Coxte with I'ather bi-owner hair.

The abdomen above is yellow or grey-brown, almost orange on

the sides in some specimens, in othei'S paler yellow-brown. The
whole of the undei- side from base to spinnei-ets of a dull dingy

brown, about tlie same colour as the coxee. Legs and palpi red-

brown, with pale yellow-gi-ey hair somewhat darker underneath.

The cephaloiliorax is as long as patella ctMW tibia iv. ; as broad

as femui- i. It is slightly wider in front than one-half the gi'eatest

breadth.

There ai'e three large teeth of equal size on the lower edge of

the falx-sheath, and one large tooth between two small teeth, the

lower of which is a little distance off, on the upper side.

The front row of eyes is straight along the lower edge, the

larger median being 1 k times the diameter of the laterals ; they are

one-half the diameter of the larger apart. The clypeus is as broad

as the median fi'ont eyes, and they are the same distance from the

pair of the second low. The latter are | of theii- dianietei- apart,

and the row is one-third longei' than the front row.

The lip is broader than long, and barely half as long as the

maxilla?.

There are two spines above on tibise iii. and iv., none on i.

and ii.

There are five females from the Gilbert River, Riverina, all

fully developed. Two large and three smaller vary considei-ably

in size, but I can discovei- no structural differences between

them.
The epigyne is of a horseshoe-shape, slightly broader than long.

The median ridge broad at the base, and tapei-s to a narrow ridge

anteriorly.

Measurements in millimetres

(of a large and small specimen respectively).

Long'. Broad,

r^. 1 1 ,

1

1 ^ r 5^ in front.
Cephalothorax ... 14

1 in"

Abdomen 17^ 13

Mandibles 6|
Pat. & Metat.

Coxa. Tr. & fem. tib. & tars.

Legs 1. 6 12 13 12 = 43

2. 5 11^ 12 12 = 40^

3. 5 \l 11 12 = 39^

4. 6 14 14 17 = 51

Palpi 21 61 5 4 = 171

Long. Broad.

C
4

Cephalothorax ... 11 \>ji

Abdomen 13 9

Mandibles ^
Proc. Zool. Soc— 1905, Vol. II. No. XXXIX. 39
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Legs
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This species in many points resembles L, ramosa L. K., described

from an immature female, but besides being larger has no rings

Text-fio-. 87.

Ziycosa stirlingce, J & 5 •

a. ej^es from front of female ; h, male palp ; c, epigync.

on [^the legs. The front row of eyes is shorter than the second

instead of being equal, and the median eyes of the front row are
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only one instead of two diameters from those of the second row

;

also the tibial joint of the palpi is longer than the patellar joint

instead of equal to it.

A£eas^treinen ts in miUimetres.—Female.

Long. Broad.

Cephalothorax ... 11 \ r^

Abdomen 9 6

Mandibles 5| much longer than front patella.

Pat. & Metat.

Coxa. Tr. & fern. tib. & tavs.

Legs 1. 4 9J n 9i = 32^

2. 3i 9" 9~ 9 = 30i

3. 3| H 8,i 8 = 28i

4. 4 10~ 10' 12,i = 36|
Palpi 2 5 4|

3' = 14|

Male.

Long. Broad.

f 3-
Cephalothorax ... 8 \ r.^

Abdomen 8 5

Mandibles 4

Pat. & Metat.
Coxa. Tr. & fern. tib. & tars.

Legs 1. ^ 9 10 11 = 33i

2. 3 8 9 KM = 30i

3. 3 9i 7 10' = 29.1

4. 31 9| 94 13 = 35|

Palpi
2' C 3' 2i = III

One male and one female from Gilbert River, Riverina, collected

by Mr. A. Molyneux.

Lycosa arenaris, sp. nov. (Text-fig. 88.)

Cephalothorax yellow-brown ; hairs red, black, and white mixed
over cephalic part, behind this a white patch extending to middle

of rear slope, and less distinctly pale round the margin. Mandibles
dark brown, with erect brown and decumbent greyish -yellow hairs.

Lip, maxillfe, and sternum yellow-brown, with pale greyish-yellow

hair. Ooxfe yellow-brown.

Abdomen dull grey-brown, irregularly spotted with small

patches of white hairs, the underside dingy brown, the centre

area rather paler than the sides.

The legs and ]}al'pi yellow, brown decumbent hairs and darker

brown erect bristles, with a ring of paler yellow round femur,

middle of tibia, and metatarsal joints.

The front of the cephalothorax is high and narrow, with a clypeus

twice the width of the front middle eyes. The front row of eyes
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is stiuight, the median larger than the laterals, all equidistant,

less than half the diameter of the median fi'om one another. From
the second row to front median equals the diameter of the front

laterals. The eyes of the second row are rather more than half

their diameter apart, which is twice that of the front median

;

they are three diameters away from the rear row.

On the lower margin of the falx-sheath are three large teeth.

The mandibles are longer than the front of the cephalothorax.

The liji is as broad as long and half the length of the inaxillce.

The sternum is a broad oval, ^jointed ^posteriorly and thickly

covered with coarse hair. The coxce have only short fine hairs

lightly spread.

Text-fio'.

Lycosa arenaris.

a, eyes from front ; b, epigyne.

The abdomen is oval, rather pointed posteriorly. The epigyne
of the female broader than long, with a nai'row middle ridge and
the basal part curling round outside the horseshoe-shaped middle.

The legs are rather fine. There aro two spines aboA^e on tibiee iii.

and iv., none on the first or second pairs. On the under side the
spines are long and stout.

The tibial joint of the palpi is longer than the patella.

Measiti'ements in millimetres.

Lons

Cephalothorax . .

.

Abdomen
Mandibles

Coxa.

Legs 1. 2|
2. 2

3. 2

4. 21

Palpi II

6

7A
3~

Tv.

Broad.

& fern.

5

U
a"

3

in front.

Pat. &
tib.

21-

Metat.
& tars.

5

5

1|

18
16i

16|

22|
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Two females brought by the Horn Expedition from the

MacDonnell Ranges.
This species rather closely resembles L. Koch's L. crispipes from

Rockhampton, though larger. It is more faintly marked on the
cephalothorax, and is without the pattern on the back of the
abdomem. The lower edge of the front row of eyes is straight

instead of procurved, and the epigyne is broader at the base,

which curls round instead of ending at the base of the horseshoe
parts.

In this species the cephalothorax is as long as patella cimi

tibia iv. L. Koch says that in L. crispipes it is longer than
tibia iv.

DoLOMEDES HABiLis, sp. iiov. (Text-fig. 89.)

Cephalothorax chocolate-brown, with a narrow pale yellow-

brown stri^De reaching from the second row of eyes to the rear

slope, and a similar stripe on each side ' of the cephalothorax at

about one-third of the distance from the margin to the middle
line.

Text-fiff. 89.

Dolomedes habilis.

a, eyes from front ; b, epigyne.

The mandibles are black-brown, thickly covered with long

yellow-brown hair. The lip and maxillae yellow-brown ; sternum
rather more yellow. Legs and palpi yellow-brown all over,

Ijrighter underneath. The abdomen is yellow-brown, of the same
shade as the upper side of the legs. The sides paler yellow-brown
in the front half, merging into the same colour as that of the back
towards the rear, the paler part being divided from the back by a
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bi-ight yellow-bvoAvii strij)e of the same coloui' as on the cephalo-

thorax. The under side of the abdomen is yellow-brown, with

a faint shield-pattern marked out by palei- side-lines and two

similarly coloured parallel lines inside.

The cephalothorax is moderately high in front, being two -thirds

as high as broad in that part and rather moi-e than half as broad

as in its widest part ; the median line slightly slopes upwards as

far as the rear end of the longitudinal fovea, whence it falls

steeply down.
The front row of eyes is recurved or straight along the upper

edge, the median pair being their diameter apart ; the laterals

are two-thirds the diameter of the median and the same distance

away fi'om them. The clypeus is twice as broad as one median

and lateral eye with the sjDace between them. The eyes of the

second I'ow ai'e a diameter apart, larger than the fi'ont median and

their diameter from them. The eyes of the third row are as large

as the second, on rather large prominences, and 5 diameters apart.

The mandibles are as long as the width in front of the cephalo-

thorax, and have one small and three large teeth on the inner

margin of the falx-sheath, with one large between two small on

the outer.

The lip is slightly broader than long, straight in front and

half the length of the maxilke.

The sternum is nearly round, and thickly covered with short

downlying hair.

The abdomen is ovate, sti'aight in front, with four prominent

muscle-spots in the anterior half above, with short decumbent hair.

The epigyne of the female is oval, the inside oval hollows being in

the anterior part of the arch.

The paljn are longei- than the cephalothorax, and the tibial

joint is longer than the patella.

The legs are covered with smooth decumbent hair, and there is

a not very thick scopula on the tarsus and metatarsus of all legs.

Measurements in millimetres.
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This species is rather close to L. Koch's D. instabilis, from

Mudgee, not very far north of Gilbert Rivei- ; but differs in having

scopulse on the tarsus and metatarsus of each pair of legs, and

the first pair of legs longer than the second pair,_ instead of equal

in length. The clyjieus, though very wide, is not so wide as the

front row of eyes, thus differing from the condition described by
L. Koch for his species. There is no scolloped pattern on the

back of the abdomen, and no paler coloured spots at the root of

the spines on the legs.

There are two females sent by Mr. A. Molyneux from the

Gilbert River.

Lycosa obscura L. Koch, 1877.

Die Arachn. Austr. vol. ii. p. 954.

Gilbert River, Riverina, N. S. Wales [Molyneux) ; Kangaroo
Island, S. Austi'. {Tejyper) ; Onkaparinga, S. Austr. {Tep'per).

15 males, 22 females.

Previously described from Bowen, Queensland, and Sydney.

Lycosa l.eta ? L. Koch, 1877.

Op. cit. vol. ii. p. 944.

One female. Kangaroo Island {7'epper).

According to L. Koch, L. keta has the palpal tibia longer than

patella of same ; in this specimen the two joints are of equal

length.

Pi-eviously described from Rockhampton, Queensland, and Palm
Creek, Central Austi-alia.

Lycosa clara? L. Koch, 1877.

Op. cit. vol. ii. p. 912.

Four females. Goolwa [A . Zletz).

In L. clara, according to Koch, the cephalothoi'ax is equal to

patella cum tibia iv., in these specimens it is slightly longer.

Previously described from Bowen, Queensland, and Macedon,

Victoria.
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The following descriptions of two new species of Coleoptera of

the genus Homo'phoe.ta were inadvertently omitted fi'om Mr. Martin

Jacoby's paper supra page 399 :

—

HoMOPHtETA ARGUS, sp. n. (Plate XIY. fig. 3.)

Flavous, the antennse, knees, tibiae, and tarsi black ; thorax
with a transverse black band ; elytra not perceptibly punctured,

each elytron with five round pale spots surrounded by a black

ring.

Length 6-7 millim.

Yar. Thorax without the black band.

Head impunctate, the middle portion and the clypeus yellowish

white, the vertex and the labrum black ; antennte extending

beyond the base of the elytra, black, the joints rather short and
i-obust, third and fourth equal. Thorax strongly transverse, the

sides rounded, the anterior angles strongly thickened and produced,

the surface impunctate, with a transverse narrow black band not

extending to either maig'in. Scutellum black or piceous. Elytra

flavous, each elytron with five round pale spots, each spot sur-

rounded by a black ring, and as follows—one at the base near the

scutellum, one at the middle near the lateral margin, a third

below the middle near the suture, and the others near the apex

and joined together transversely ; apex of the femora, the tibiaj

and tarsi black.

Rah. Sao Paolo, Brazil, also Bolivia.

This species must not be confounded with H. anmdata Illig.,

which it resembles somewhat in number and position of the

elytral spots ; but these in the present species are of difterent

shape, round instead of transverse, always margined with black,

and the subapical spots joined at their inner margins. In

Gemminger's Catalogue the name of Argus Chevr. i. litt. is given

once as a synonym of H. annularis 111. and again as Oedionych.

lO-guttata Fab., but the species has evidently never been described.

IT. 4:-notata Illig. is a variety of JI. ceqioinoGtialis Fab. None of

these species has a black banded thorax like the present typical

form.

HOMOPHCETA ANGUSTOLINEATA, Sp. n. (Plate XIY. fig. 1.)

Below and the legs fulvous, above blight flavous, entirely

impunctate, antennae dark fulvous, scutellum black ; elytra with

the extreme margins, a ring-shaped band at the sides and another

transverse band near the apex, violaceous black or teneous.

Length 6|-7 millim.

Head entirely flavous ; antennae robust, entirely dark falvous.

Thorax transverse, the anterior angles prominent and thickened.

Elytra shining ; bright yellow, narrowly margined with purplish

or violaceous, with a narrow transversely rounded similarly

coloured band near the middle, nearly extending to the suture,

Proc. Zool. Soc.~1905, Yol. II. No. XL. 40
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nd an equally narrow transverse band below the middle, extending

to either margin.

Hah. Bolivia, Peiu.

Closely allied to some of the varieties of the widely distribvited

H. cequinocticdis Linn., but evidently quite distinct, as I have many
specimens before me which show no variations. The species is

larger and of more elongate shape, the small llavous spot in front

of the humei-al callus in H. cequinoctialis is absent, the dark

elytral markings are linear and of different shape and entirely

separated, not confluent, and the antennas are more robust and,

like the legs, of a dark fulvous colour.
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Ablabes, 517.

hermiiKE, 512, 513,

515.

- semicarinaftis, 512,

515.

Ablabophis
rufulus, 255.

Aceros
nepalensis, 180.

Achseta, 563.

Acomys
cahirinus, 280-288.
dionidiaius, 321.
— minous, 315, 321.

Acontias

lineafus, 254.

Acridium
sp., 562.

Actinia
prehensa, 495.

Adarasia, 507, 509.

palliata, 501, 509,

Aenaria, 146.

jEpyceros
melampus, 187.

Agalychnis
callidryas, 206.

Agaiua
armata, 253.

«!;?•«, 253.

hrachyura, 252.

Mspida, 252, 253.

microjiliolis, 253.

microterolepis, 253.

Aipysurus
annulatus, 517.

Allacta.ga

williamsi, 527.

Alligator

lucius, 467.

AUocotiis, 146.

Allolobophora

sp., 490.

Alpliaeus, 505.

Alphen or, 146.

Amanrochrous, 147.

Amblyrhynchus, 212.

Amblyscelis, 279.

hcemorrlious, 279.

Amblysomus
chrysillus, 58.

corHm, 57.

hottentotius, 57, 58.

zV?"s, 57.

obtusirostris, 58.

Amblystoina, 200, 205.

altamirami, 193, 200,

201, 202, 232.

p)ersimUe, 200.

tigriimm, 193, 200, 201,

202, 232.

AmeiTa, 216, 221.

undidata., 195, 216.

Aniphisb^na, 470, 480,

481, 482, 484, 485.

486, 488.

brasiliana, 461, 479,

480, 481, 483, 486,

487, 489.

cwjerea, 480, 485, 488.

fidiffinosa, 488, 489.

Amplorhinus
multhnacidai'us, 255.

Ancistrodron, 226.

hilineatns, 226.

blomhoffii, 511, 513,

514.

Anelytropsis

p)ap)illosus, 195, 219.

Anemonia
sulcata, 324.

Anguis, 467.

fragiliS: 217, 258, 476.

Aniella

pulclira, 219.

texana, 219.

Anolis, 216, 221.

carolinensis, 212, 216.

Anolis

^^af/ofij, 195, 216, 233,

245, 247.

liogaster, 195, 216, 245,

247.

nehidosus, 195, 216,

231,233,246.
sallei, 195.

trofidonotus, 195.

Anomalepis
mexicana, 222.

Anthocomus, 275.

coriaceus, 21b.

Antbropopitbeciis
troglodytes, 57.

Apteryx
mantelli, 295.

Arctictis

binturoiig , 26, 296.

Arctosa, 570.

Artbroleptis

ivahlbergii, 251.

Arvicola
Imtanedzumi, 336, 352.

montebeUi, 3.52.

Ascaltis

cerebrum, 17.

contorta, 6, 17.

gegenbauri, 17.

Ascandra
wngulata, 20.

contorta, 3, 5,6, 12, 15,

16, 17, 18.

densa, 10.

parus, 10.

Ascetta

spinosa, 3, 5, 12, 13,

14, 16, 17, 18, 19, 20.

Aspliffira, 398.

mmula, 405.

albicincta, 409, 460.

albifrons, 401, 403.

amabilis, 403.

apicalis, 411, 417.

40*
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Asphsera
basimaculata, 417.

biplagiata, 410.

bisbiplagiata, 409.

brevicoUis, 407.

carilloensis, 403.

cha.2ndsi, 406.

curialis, 405.

dejeani, 408.

dimidiaticornis, 408.

discicoUis, 400.

discofasciata, 411.

(iimsff,, 418, 460.

elegantida, 412, 460.

e2nscopalis, 410.

ericksoni, 410.

femorata, 400.

fcrriigineo-vitfata, 4 13.

funerea, 406.

fuscofasclata, 418.

glabripennis, 406.

hilaris, 401.

inceqtialis, 416.

lacerata, 414.

limitata, 405.

muciolicoUis, 411.

nasalis, 402.

nigrofasciata, 404.

nitidissima, 415, 460.

nobiliiata, 411.

o6/ecto, 408.

ornata, 405.

fcdlida, 401.

separata, 405.

tersate, 402, 403, 460.

tessellata, 416, 460.

tibialis, 413.

miicolor, 399.

variegata, 416, 417.

vernalis, 405.

viridicoUis, 415.

zonidata, 404, 460,^

(Aspicela) albomargi-

nata, 409.

Aspicela, 401

.

Aspidelaps
luhricus, 255.

Atractes, 224, 227.

Austrocobitis, 365.

Balsenoptei^a

borcalis, 490.

onuscidus, 490.

sibbaldii, 490.

Basiliscus, 212.

aonerica.nus, 21 5.

vittatus, 195, 215.

Batrachoseps, 204.

attenuatus, 193, 204,

205, 232.

Batrachoseps
scutat'us, 204.

Bipes
canalicidatus, 219.

Bitis

arietans, 255.

caudalis, 255.

cornuta, 255.
!

Blanus
cinereus, 220.

Boa
diviniloqua, 296.

imferator, 195, 222.

mexicuna, 222.

Borborocoetes, 207.

niexicamiii, 194, 207,

232.

Brachylophus
fasciatus, 212.

Bryodriliis, 564.

Bubalus
cfti^cr radcUffci, 189.

Buchholtzia, 563.

Budorcas
taxicolor tlbciana, 329,

330.

Bufo, 205.

angusticeps, 250.

caiialiferus, 206.

carew.5, 250, 251.

coccifer, 206.

compactilis, 206.

compactlis, 231.

debilis, 206.

dombensis, 250.

granti, 250.

inteA-medius, 194, 231,

232
marinus, 194, 206, 240.

marmoreus, 194, 206.

punctatits, 206.

regidaris, 250.

simMS, 208, 232, 240.

sternosigncttus, 206.

valliceps, 194, 206,

240.

vertebralis, 250.

viridis, 250.

Bungarus
can.did.us, 516.

Bunodeopsis, 498, 499,

500, 601, 607, 608,

510.

Buphaga, 191.

Caiman
punctidatus, 209.

sclerops, 194.

Oalliste

f/?(.««te, 490, ,. .

Oalomyscus, 524, 525.

bailwa.rdi, 519, 524,

525, 527.

Calorhaaiphus, 42.

Oalorhinus
ursimcs, 335.

Oalyptomena, 31, 32, 33,

34, 35, 36, 37, 38,

39, 44, 45, 47, 48,

50, 61, 62, 56.

viridis, 66.

Oanis

aureus, 522.

hodophylax, 333, 342.

Cantharis
nigrina, 2T2.
smaragdulus, 271

.

viridescens, 271.

Capra
cegagrus crctensis,

323.

Cariama, 167.

Oaridophthalmus, 146,

147.

Oelestus, 217, 218, 221.

Centrurus
insulamis, 184.

Cephalophus
coroncdus, 180.

maxwelli, 180.

Oercocebus
aterrimus, 187.

Cei'copithecus

talapoin, 296.

wo^A 296.

Cervicapra
sp., 187.

Cervus
da.p}ms, 1.

sf/La, 333, 334, 357.

Chalcocoris, 147.

Chamseleon, 266.

qtoilensis, 254.

ventralis, 254.

Ohamassaura
anguina, 253.

Charadrius, 162, 163, 164,

165, 166, 167, 168,

169.

pluvialis, 155.

Oharina, 222, 223.

Chasmorhyncbus, 32, 33,

35, 37, 38, 47, 48.

Cbelone
'uwv'^/.s, 194, 210.

Chelydra
rossignoni, 209.

serpentina, 209.

ChimaiTogale
platycephala, 333, 334,

340.
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OhinchiUa, 28.

Chionis, 159, 160, 161,

162, 163, 164, 165.

168.

alba, 155, 156, 161,

166.

Cbirodrilus, 563.

Chirotes, 220, 241, 243.

hiporus, 220.

canaliculatus, 195, 219,

220.

tridacfylus, 220.

Ohryseiuys, 210.

g^rayi, 194, 210.

inoisa, 210.

tnobiliensis, 210.

orimfa, 194, 210.

pulcherrima, 210.

umbra, 210.

Oiiuex

ccelehs, 149.

Cinixys

belliana, 252.

Cinosternum, 209,210.

effeldti, 194, 210.

Jiirtifes, 209.

integrum, 194, 210.

leiwo&tommn, 194,

210.

Ijennsylvanicum, 194,

209, 230.

scorpioides, 210.

sonoriense, 210.

Cistudo, 210.

mexicana, 210.

Oitellus

concolor, 523.

xa.nthoprymmis, 523.

Olathrina

conforta, 3-20.

corlacea, 15, 16.

lacunosa, 20.

reticulum, 14.

spinosa, 18.

OlaTiglis

crassicaiidatus, 492,

493.

Cliona
calata, 14.

Cnemidophorus, 216,

221, 243.

bocourti, 195.

deppei, 195.

gularis, 195, 216.

guttat'US, 195, 216.

mexicanus, 195.

sexlineatus, 216.

striatus, 195.

Cobitis

capensis, 367.

punctifer, 367.

Coccinella

septempunctata, 533.

Coereba

ccBrulea, 490.

Ooleonyx
olegans, 194, 212.

Collops, 278.

Colobus
abgss/nicus matschiei,

489.

albncaudatios, 328.

caudatus, 327, 328.

giiereza, 187, 326.

palliat^^s, 326.
— cottoni, 326.

ruwenzorii, 326.

satanas, 325.

sharpei, 326, 327.

vellerosus, 328, 329.

Coluber, 223, 227.

chlorosoma, 233.

climacop>horus, 511,

514.

conspicillatus, 511, 513.

corals, 196, 223.

qicadrivirgaius, 511,

514.

schmackeri, 512, 513,

515.

triaspis, 230.

Ooluruba
iJjyja, 552.

Commius, 147, 150, 151.

elegans, 153.

minor, 152.

Oonnochajtes

^5z«, 295.

Conolophus, 212.

Conopbis, 225.

•yiWa/fl, 196, 225.

Oontia, 223, 227^
nasus, 196, 233.

Corallus, 222.

Corouella, 223, 225, 227,

517.

annulata, 223.

feyis, 223.

micropholis, 196, 223,

231.

reqalis, 223.

Corvus, 32, 34, 35, 39.

corax, 54.

frugilegus, 42.

Corycion, 33, 34, 36, 37,

38, 39, 44, 45, 46, 48,

50, 51, 56.

Corythomantis
greeningi, 206.

Corythophanes, 212.

hernandezi, 195, 215.

Cricetodon, 524.

Oricetulus

fa»ia, 302, 305.

ph(Bus, 306, 526.

Cricetus, 524, 525.

Crocidura, 315.

carulea, 334, 340.

dsi-iiezumi, 333, 334,

340, 358, 361.
— c/^mf, 333, 340.
— umbrina, 361.

russula, 340.

umbrina,, 3.34.

Crocodilus, 461.

acec/SHs, 466, 467.

americanus, 194, 209.

moreleti, 209.

Crollius, 147.

Crotalus, 226.

horridics, 226, 230.

miliarius, 231

.

salvini, 231.

te?Tific'Us, 231, 233,

241.

triseriatus, 231, 233.

Orotaphytus, 212, 213.

collaris, 213.

tvislizeni, 213.

Ctenosaura, 212, 213.

acanthura, 195, 214.

qtiinquecarinata, 195,

215.

Cylidris, 272.

balteatuR, 272.

Cymbirhynchus, 34, 36,

37, 38, 39, 44, 45, 46,

48, 56.

Cynictis

levaiUanfi, 26.

Dactylopsila

palpator, 297.

trivirgata, 297.

Dasypeltis

scabra, 255.
— palmarmn, 255.

Dendraspis
angusticeps, 255.

Dendrobates, 208.

Dermatemvs
/nat^^i, 194, 209.

Dermophis, 200, 203.

mexicamis, 193, 199.

Desmognathus, 202.

Diabrotica, 398.

Diaglena
jordani, 206.

Dicamptodon
ensatus, 200.

Diclioceros

hicomis, 57.
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Dicfcyokis, 148, 150.

apicalis, 148.

confinis, 149.

detersus, 149.

d?^co/<7e>is. 149.

f;/r/7/,i.r//.<. 149.

gcnlciildlui^, 149.

lineatus, 149.

semwmrfimaUis, 149.

similis, 149.

transversus, 150.

truncatellus, 150.

centralis, 150.

Diiiodon

japonicus, 611, 513,

514.

ri(fozo)iatus, 512, 513,
515.

semicarinaius, 512, 515.

Diplodocus, 289-294.
carveqii, 294.

DipIogWiis, 217, 231.

steindachneri, 217, 233.

Dii-osema, 224, 227.

Dispholidus
i^yjpzis, 255.

Distira

ornafa, 517.

Dolomedes
hahilis, 588.

mstahilis, 590.

Dorcatherium
agiuiticu7n, 489.

DozocoJletiis, 274.

brunneus, 274.

iordidus, 274.

Dromia, .509.

Dromicus, 224, 227.

laurcatus, 2?)'d.

DrymobiuB, 224, 227,
2.31.

boddacrti, 196, 224.

marcjaritiferus, 196,

224, 2-33.

Di'yorays, snbg. n., 348.

Dryophis
acuminatuit, 196.

Dryotriorchis

spectcdnlis, 296.

Dymecodon
^pilirostris, 336, 342.

Elaps, 225, 227.

elegans, 225.

curyxcmihus, 225.

/WvM(s, 196, 225, 231.

Eiiomys, 491, 493.

dryas, 348.

(Dryomys) niiidul'us,

348.

Elius, 348.

Ellobius

fuscocapillns, 526, 527.

latesccns, 626, 527.

talpmm, 526, 527.

woosnami, 526.

Enchytrgeus, 663.

minimus, 564.

parvulus, 564.

turiceiisis, 564.

Eiigystoma, 208.

Ms/?«';;j, 194, 208, 240.

Engystomops, 205.

pushdosus, 205.

Epicrates, 222.

Eremaeus
novus, 567.

Erinaceus
europcBiis, 522.
— concolor, 522.
— ifalictt.% 316, 317.
— nesiotei<, 316.
— roumanicus, 317.

Erythrolamprus, 225.

jissidens, 225.

Bryx, 464.

Esox
alepidotus, 375.

Eublephai'is

fasciatus, 211.

variegatus, 211.

Euchi rotes

6?>o™s, 219, 220.

Eiicymatodera, 272.

cingulata, 272.

hoftenioia, 272.

Eumeces, 218, 257, 260,

261,265.
algeriensis, 61, 62, 258,

260.

brevirostris, 233.

fusGirosiris, 195, 218.

Z?/M.re, 195, 218, 233.

Eupemphix
c/adovii, 194.

Eurylasmus, 34, 36, 39,

42, 56.

oohromelas, 40, 41, 42,

62, 54.

Eurynannus, gen. nov.,

153.

li'ppus, 154.

Eurypyga, 167, 168.

Eiirystomus, 35, 36, 37,

49.

Evotomys
andersoni, 354.

bedfordicB, 333, 353,

354, 355.

glareolus, 352, 353.

mikado, 333, 352.

Evotomys
rufocanus, 353, 354,

3.55.

(Oi'aseomys) andersoni,

333, 354.

(—) bedfordim, 353,

354.

(-- ) kdastei, 354.

(— ) rufoccmns, 353,
354.'

(Phaulomys) smithii,

3;J3, 334, 336, 355.

Eysarcoris

trimcatellus, 150.

I

Felis

I
catus, 318.

^ jaguarondi, 296.

mamd, 302.

ocreata, 317.
— agrius, 317, 318.
— sarda, 318.

2}ardus, 295.

Ficimia, 223, 227.

Fridericia, 564.

Galaxias

f#wz"s, 366, 380, 383.

alepidotu% 366, 375.

alpimis, 365, 368, 370,

.371, 372.

afkinsonii, 377.

cdteniiatus, 364, 365,

366, 368, 369, 370,

373, 384.
' auratus, 366, 379.

6o?to7jsz, 364, 374.

bong-bojig, 382.

brevipinnis, 364, 365,

366, 374^
brocchus, 375.

campbelli, 368.

capensis, 367.

coppingeri, 370, 371.

coa?M, 366, 380.

cylindriciis, 368.

(Ze/j?«i 372.

delicatuliis, 368.

dissimilis, 366, 383.

fasciatus, 365, 366,

374.

jindlayi, 365, 366, 382,

384.

forsieri, 375.

graciUimus, 364, 365,

370.

grandis, 372, 374.

Am!;?'o?w', 366, 373, 383.

A'ffy?, 364, 381, 382,

384.
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Gralaxias

kokopu, 376.

krefftil 368, 369, 384.
lynx, 364, 366, 373.

383.

maculatus, 364, 365,

368, 370.

minuttis, 368.

nehulosa, 368.

nigothoruk, 364, 380.

occidentalis, 364, 366,

376, 378, 384.

ocellatus, 378.

oliclus, 364, 365, 366,

373, 381, 382, 384.

ornatus, 365, 366,

381.

planiceps, 382.

•platei, 365, 372.

postvectis, 375.

punctatus, 368. 369.

punctifer, 365, 367,
383.

pimctulatus, 370.

reticulatus, 375.

robinsoni, 374.

rosirafus, 366, 378.

Rchoinhurgkii, 366,
382.

smia, 365, 368, 369.

smiihii, 365, 372.

truttaceus, 366, 368,

378, 379, 384.

versicolor, 369.

waf;-?/, 366, 376, 378,

384.

waterhousei, 364, 368,

369.

weedoni, 366, 377,
384.

zehmtus, 365, 367.

Galictis, 24, 25, 29.

barhara, 26, 27.

Gallinago, 162, 163, 164,

165, 166, 168, 169.

ccelestis, 155.

Geagras
reclimitus, 196, 224.

Geophis, 224, 227.

chalybea, 231.

wKKSi'a, 233.

omiltemana, 233.

semidoliaius, 196.

GerrhoTiotus, 217, 218,

241.

aniauges, 195, 217,

233.

caruleiis, 217, 230.

<?e^2'ei, 195, 233.

gramineus, 195, 217,

233.

Geri'honotus
ivibricatus, 195, 217,

233.

liocephalus, 195, 233.

Gerrhosaiirus, 61, 462.

flaviqularis, 62, 256-
267.

madagascariensis, 260.
Gilippus, 146.

Giraffa

ccmieloparda lis peralta.

57.

Glareola, 162, 163, 164,

165, 166, 168, 169.

pratincola, 165.

Glauconia, 222, 226.

cdbifrons, 195, 222.

(^2«fci*', 195, 222.

Immilis, 222.

Glirulus, gen. nov., 347.

japonicus, 334, 335,

347.

Glis, 348.

Goniocteiia, 529, 532,

633.

variabilis, 528.

Graphiurus, 492, 493,
494.

Graptoclerus, 273.

qiuidripunctatus, 273.
Giistavia

sol, 566.

Gymnodactyliis
sumichrasti, 21 1

.

Gyponjs, 272.

algoensis, 272.

braunsi, 273.

chinensis, 272.

marmm^atus, 272.

retrocincius, 272.

Haliaetus
albicilla, 189, 296.

Halteridiiim

cnimenitim, 297.

danilewskyi, 297.

Hapale
chrysoleucos, 296.

Haplocantbosaurus, 294.

Hatteria, 69, 256, 257,

461, 462, 463, 464.

465, 466, 470, 474,

484, 485.

Heclonistes, gen. nov.,

278.

fe^ws, 279.

Hedybius, 271, 275.

amcenus, 276, 277.

aiiceps, 276.

quadricornis, 276.

sculpticeps, 275.

Hedybius
superciliosus, 277.

variicornis, 277.

Helictis

personata, 21-29.

subaurantiaca, 21, 24,

27.

Heliornis, 163, 167.

Heloderma, 221, 241,

242, 243.

horridiim, 217.

S'uspectum, 217.

Heinibungarus
japonicus, 512, 515.

Hemichirotes
tridactylus, 219, 220.

Henlea
dicksoni, 564.

lefroyi, .562.

nasuta, 563.

Hermannia
bisfriata, 568.

Herpestes
albicauda, 489.

galera robicstug, 188.

Himantodes, 224.

cenchoa, 196, 224.

gemmistriata, 224.

tenuissima, 224.

Himantopus, 1.57, 162,

163, 164, 166, 166,

167, 168, 169.

nigricollis, 165.

Hipposiderus
bicolor, 130.

Holbrookia, 212, 213.

vucculafa, 213.

propinqua, 213.

texana, 194, 213.

Homalocranium, 225.

atrocinctum, 233.

bocourti, 231.

miniatum, 196.

Homo
sylvestris, 73.

Homophceta, 398.

cequinocfialis, 591.

anqustolmeata, 460,
591.

annulata, 691.

ar^JiS, 460, 691.

boliviana, 399.

clavareaui, 398.

Vd-guttata, 591.

peruviana, 399, 460.

4:-notata, 591.

Homopus
signatus, 252.

Hydrenchytrffius, 564.

Hydrochoerus
capyhara, 490.
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Hyclrophasianiis, 157,

158, 159, 160, 163,

164, 165, 166, 167,

168.

chirurgus, 155, 158.

Hydi'opliis

melanocephalus, 516.

Hydrus
jdaturus, 516.

Hyla, 206.

bauclini, 194, 207.

houcoicrii, 207.

ccsrulea, 206.

copei, 194, 207.

eximia, 194, 207, 231,

232.

mioti/onpamim, 207,

231, 240.

daufferi, 194, 207.

vemdosa, 207.

Hylella, 206.

Hylobates
agilis, 174, 175.

concolor, 171, 174.

hainaims, 169, 174,

175, 176, 180.

harlani, 174.

hoolock, 175.

lm\ 174, 175,

leuciscus, 173, 175.

nasutus, 171, 175.

?w^er, 174.

pileatus, 172, 175.

syndactylus, 174.

(Symphalangus) s^?/«-

dactylus, 174.

Hylochcerus
meinertzhageni, 182,

310.

Hylodes, 207.

fteaif^, 194.

calcitraiis, 207.

melanosiicitis, 207.

palmatus, 207, 231,

232.

rAofZoicis, 194, 207,231,
232, 240.

Hyinenocliirus, 250.

Hypocthoniiis
tectorum, 568.

Hypsigleiia

torquafa, 224, 240.

Icbnotropis

cape/ifis, 254.

Iguana, 59,60,61,212,
267, 268, 269, 270,

462, 467, 477.

rhinolophus, 195.

tuberculata, 60, 256,

270.

Inuus
speciosus, 334, 336.

Irrisor, 52.

Isc4inognatluis, 223, 227.

co/jc/, 233.

Kobus
defassa, 186.

ellipsipri/tnnu?, 187,

296, 297.

Lacerta, 257, 261, 462,

464.

agilis, 261.

mu7r(lis, 324.

oceUata, 258, 261, 262.

viridis, 485.
— major, 320.

Iiachesis, 226.

afrox, 196.

flavoviridis, 512, 516.

lanceolatus, 196, 226,

243.

lansbergi, 226.

mucrosqiiamaius, 512,

513, 516.

okinavensis, 511, 512,

513, 516.

und'ulat'us, 233.

Lffimanctus, 212.

longipes, 216.

serratus, 216.

Lagomys
curzonice, 308.

Laius, 278.

Lama
huanacos, 57.

Lankesterella

ranorumi, 58.

tritonis, 58.

LaD.thanotus, 217.

Larns, 162.

Leopard us
japonicus, 335.

Lepidophyma
flavomaculatum, 219.

Leptodactylus, 207, 208.

albilabris, 194, 208.

caliginosus, 194, 208.

micro/ is, 208.

Leptodira, 224.

cdbofusca, 196, 224,

231, 233.

gwillcni, 196, 247.

iiigrofasciata, 247.

personata, 196, 247.

scptentrionalis, 224.

Leptognathiis

elegans, 225.

Leptophis, 224, 227, 231.

bilinccdiis, 233.

diplotropis, 196, 231,

233.

mexicaiia, 196, 231,

233.

prcBstans, 233.

Leptoptilus

crumeniferus, 297.

Lepus
brachyurus, 333, 334,

35 i, 357, 359, 360.

— oJdensis, 359.

craspedotis, 527.

europceus creticus, 322.

oiostolus, 308.

iibetanus, 527.

timidus, 322,351.
— awz'w, 333, 336,

356.

varicdnlis, 336.

Leucosolenia

botrijoides, 4.

cerebrum., 6.

comflicata, 4, 5, 8, 10,

15,16,18.
contorta, 3, 4, 5, 6, 8,

10,11,12,13,14,15,
16,17,18,19.

coriacea, 4, 5, 6.

reticuLtim, 6.

s-pinosa, 18.

va7-iabilis, 5, 15, 16.

(Leuciria) contorta, 17.

(Nardoa) contorta, 17.

Levenna, gen. iiov., 151.

scdax, 152.

Liacarus
bicornis, 566, 569.

Lichanura, 222.

Limnptragiis

grcdus, 296.

spe/cei, 187.

Lipaugus
cineraceus, 63.

Lobepomis, 147.

Lohmaunia
insignis, 664.

Loxocemus
bicolory 222.

Lumbricillus, 563.

Liitra

^Mifra, 293.

Lutronectes
whiteleyi, 335.

Lycoperdina
sericca, 280.

Lycosa
arenaris, 570.

/«cofor, 571, 680, 581.

castanea, 571, 677.
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Lyeosa
dara, 571, 690.

coivlei, 570.

crispipes, 588.

errans, 571, 578, 579.

gilberta, 571, 582.

godeffroyi, 569.

hasseliii, 569.

hispanica, 3.

if«te, 571, 590.

leicckartii, 576.

molyneuxi, 570, 575.

obscura, 569,571,590.
?^%Zfe, 571, 573, 574.

stirlmqce, 570, 584,
585'.

tarentula, 569.

tasmanlca, 570, 571,

572.

Lygodactylus
capensis, 252.

Lygosonia, 218.

laterale, 195, 218.

Lyrioeephalus
scutafus, 296.

Mabuia, 218.

a^zfe, 195, 218.

striata, 254.

sulcata, 254.

trivittafa, 254.

varia, 254.

Macacas
fuscatus, 333,334,361.

MacrosL'iiicus, 260, 261,

262.

cocteaui, 257, 258, 259,

260.

Manolepis
pict'nami, 196, 225,

233.

Marioiiina, .''"63.

glandulosa, 564.

Martes
japonica, 335.

Mecidea, 146, 147.

Megadeiitei'Lis, 279.

Megapfcera
longimana, 490.

Meles
anakuma, 333, 334,

336, 344.

wie/es mediierraneus,

318.

Melia, 496, 497, 498, 499,

500, 501, 504, 505,

506, 507, 508, 509,

510.

i;csse/^ate,494,495,496,

498, 500, 502, 510.

Mellivora
indlca, 523.

Menura, 32, 34, 35.

Merioues
erythrwrus, 623.

meridianus, 523.
persicus, 523.

Mesenchytrseus, 563.

Mesites, 365.

alpinus, 371.

attenuatus, 368.

gracillimus, 370.

maculatus, 370.

Michaelsena, 563.

inacrochceta, 563.

Micromys

a^iYz's, 394.

agrarius manchuricns,

385, 396, 397.
— ningpoensis, 385,

397.
— tj/picus, 397-

chevrieri, 395.

geisha, 333, 334, 336,

350, 351, 359, 362,

363.
— celatics, 359.
— hokJcaida, 333, 350.
— yakui, 362.

intermedins, 395.

miivutiis, 351.
— japonicus, 333, 334,

351.

— pygmcBus, 385, 396.

77iystacinus, 524.

pygmcBUs, 351.

speciosus, 333, 334, 348,

349, 350, 351. 358,

362.
— «MUs, 333, 349.
— navigator, 358.

sylvaticits, 320, 395.
—

- arianus, 524.
— chevrie7-i, 385, 395.
— draco, 385, 395.
— Aa?/«, 315, 320.
— withfirbyi, 524.

ussuricus, 351.

yalcui, 363.

Microtus
spp., 526.

agresiis, 324.

montebelli, 333, 334,

335, 336, 352.

nivalis, 526.

(Phaiomys) ivaUoni,

302, 306, 307.

Miniopterus

fuscus, 338.

schreibersi, 316.—japonim, 334, 338.

Mocoa, 218.

Mogera
/i-o6e«, 336, 361.

wogura, 333, 336, 341,

361.
— kanai, 3^1.
— A'oJer/', 333, 341,

358.

Molge
crisia.fa, 58.

Moi'enoa, gen. nov., 517,

518.

orizabensis, 617, 618.

Mormidea
£?e^ersa, 148, 149.

ventralis, 150.

Miirina

Ulgendorfi, 334, 335.

Mus
agrarius manclmricus,

394, 396, 397.
— ningpoensis, 394.
— typicus, 396.

alexandrinus, 389.

argenteus, 334, 349.

badius, 395.

bowersi, 389.

canna, 389.

chevrieri, 395.

confucianits, 384, 386,

387, 388, 389, 394.

coninga, 386.

co.i7"?/^i, 384, 386, 394.

cremoriventer, 388.

decumamis, 287, 392.

edwardsi, 384, 386,

394.

erythronotus, 334.

Jlavipecius, 384, 389,

390, 391, 392, 394.

germaini, 390.

griseipectus, 385, 390,

391, 392, 393, 394.

/ia?-;;?, 397.

;^z«a«(^, 384, 387, 388,

394.

humiliatus, 385, 392,

393, 394.

ijidicus, 392.

hitermedius, 395.

jerdoni, 385, 386, 387,
388.

latouchei, 384, 389,

394.

/?M^, 384, 388, 394.

tern, 348, 385, 391,

392, 394.

minutus pygmcBus, 394,

396.

molossinus, 333, 334,

348, 361.
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Mus
muscidus, 287, 321,

385, 394, 523, 524,

525.

niiigpoensis, 397.

niveivenier, 387.

noj'veqicus, 333, 348,

385, 392, 393, 394.

ouangthomce, 389, 391.

phmibeus, 390, 391.

pi/ffmcsus, 396.

rajnt, 388.

ratfus, 320, 390, 393.
— flavi'pectus, 390.

rvfescens, 390, 391,

392.

speciosus, 334.

spicUegus, 348.

syhaticus, 321, 395.
— chevrieri, 394, 395.
— dZraco, 394, 395.

tanezumi, 333, 334,

348.

MuBtela
alpina, 305.

hrachyura, 334.

calotus, 346.

/omff, 318.
— 6««wVes, 318, 319.
— leucolachnea, 318.
— mediterraveus, 319.

meJampus, 182, 183,

334, 335, 343.
— hedfordi, 183, 332,

333, 336, 343, 363.
— tsuensis, 183.

Myotis
/!>/z/i;A?:, 522.

capaccinii, 337.

daubentoni, 337-

macrodactt/lus, 334,

337.

m^ofe, 316, 521, 522.
— omari, 521.

nattereri, 337, 338.
— hombimis, 334, 337.

thysanodes, 338.

Mj'oxiis

elegans, 335, 347.

javanicus, 347.

lineatus, 334.

Mystroinys, 524, 525.

Naia
melanoleuca, 296.

Nai-doa

S2wngiosa, 17.

Nemorhffidus
argyrochcBtes, 329, .331.

hubalinus, 331.

crispus, 333, 334, 357.

Neochavina, 365, 383
apoda, 361, 383.

Neomy-s
fodiens, 522.

Neurotrichus, 3,36, 342.

Niarius, 146, 148, 150.

illuminatus, 1.50.

tryoni, 150.

Nicoria

rublda, 194.

rutila, 210.

Niphe, 146.

Notaspis
bipilis, 567.

macidosa, 567, 569.

scidpiilis, 567, 569.

spilendens, 507.

Nothi'us

anauniensis, 569.

cwsstfs, 568, 569.

criniius, 567, 569.

glaber, 568.

monodactylus, 568.

sylvestris, 569.

tard,us, 568.

iargionii, 568.

tectorum, 568, 569.

Notosteuus, 275.

viridis, 275.

Nototrema
ovifentm, 206.

Nucras
delalandii, 254.

fessellata, 254.

Numenius, 157.

Nyctereutes

albus, 336.

viverri'U'Us, 333, 334,

343.

Ocliotona

curzonim, 308.

CBcliarthrus, 280.

angolensis, 280.

iiatcdensis, 280.

(Edicuemus, 159. 160,

162, 163, 164, 165,

166, 168, 169.

scolopax, 155, 159.

Oedioiiychis, 398, 414,

415, 419.

adjuncta, 449, 460.

(gwea, 443, 447.

alacris, 445.

albipennis, 419, 426.

apicicornis, 422.

urcuata, 439.

arcuatofasciata, 431

,

460.'

argentinensis, 456.

Oedionychis
afrogattatu, 455.

atropunctcda, 456, 457.

6a??/?, 425.

basinofata, 453, 460.

bicolorata, 459.

bifasciata, 442.

biparHta, 439, 447.

bipuncfata, 445.

bipunctulcda, 452.

bisbinotata, 428, 460.

bistrifascicda, 437.

bitmnicda, 440.

bolivianus, 459.

cardinaUs, 439, 447.

catharincB, 434.

cp.niromac'uluta, 431

,

460.

chief ipennis, 450.

coloiiibiana, 427, 445,

446.

complanata, '^b'2.

consimilis, 425.

cubana, 451.

decm-a, 458.

difficilis, 444.

dipus, 419.

dissepta, 441.

distincta, 421.

diversa, 428.

donckieri, 449.

d'liodecimnotata, 454,
460.

ecuadoriensis, 423.

exclamationis, 436,

460.

fenestrcUa, 454.

fgitrcda, 437.

flavomarginata, 451,

460.

fidvotibialis, 448.

grayi, 438.

haagi, 449.

herhacea, 424.

Immboldti, 435.

humemlis, 427, 458.

illigeri, 441.

illustris, 440, 460.

impierlcdis, 442.

inconspicua, 424.

indigosoma, 432.

informis, 438.

ingrafa, 429.

insularis, 445.

interrupto-vittata, 436,

460.

intersignata, 433.

jacidus, 444.

^«/;w.te, 439.

macidaiissiina, 453.

millepora, 421.
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Oedionychis
motschulskyi, 432.

nigrimana, 426.

nigrohasalis, 459.

nigromaculafa, 455.

nigropunctata, 457.

nigrosuturalis, 420.

nigrotibialis, 425.

nivicidaris, 423.

obscuripennis, 421, 426.

occipitalis, 442.

ocellata, 434, 460.

pallescens, 422, 424.

pcdlidicincfa, 450.

Paraguayensis, 419.

parallina, 427.

paupera, 422.

persimilis, 455.

picifrons, 420.

plebeja, 426.

porosa, 451.

pretiosa, 451.

prmninula, 460.

promtcc, 445.

piisi'idata, 434.

i-2nmctata, 458.

4:-pustulaia, 434.

b-maculata, 441.

regina, 444, 460.

rhodina, 423.

rottondicoUis, 419.

rustica, 433.

sagulafa, 450.

selecfa, 446.

semifoveolata, 451 , 460.

signifera, 441.

sordidcc, 422.

steinJicili, 442, 448.

siobcostaia, 432.

subdilatata, 455.

succincta, 445.

tcBniolata, 449.

tenuicincta, 428.

torquafa, 458.

13-macidata, 431.

triloba, 452.

;'m;7jzs, 426.

variata, 429.

variolosa, 451.

veneztielensis, 430.

vittatipennis, 448.

waterho'usei, 435.

weisei, 446.

Okapia, 410.

Oncocoris, 146, 147, 148.

apicalis, 148.

cff^efe, 149.

ccmfinis, 149.

detersus, 149.

dimidiatus, 149.

discoideus, 149.

Oncocoris

faviUaceus, 149.

genicidatus, 149.

insuiamis, 149.

letkierryi, 149.

-modesties, 149.

ovalis, 149, 153.

punctatus, 146, 149.

seiidmarginatus, 1 49.

similis, 149.

sid^similis, 150.

traiisversics, 150.

trimcatellus, 150.

ventralis, 150.

Ophiophagus, 488.

Ophisaurus, 217, 461,

468, 469, 470, 471,

473, 474, 475, 476,

477, 488.

t7^«s, 468.

ventralis, 217.

Oribata

furcata, 565, 569.

fusigera, 565.

lapidaria, 565.

omissa, 565, 669.

parmellice, 565.

rubens, 565.

Oryctolagus
cunictdus cnossitis, 322.

Oryx
leucoryx, 296.

Otaria

qillespii, 295.

Otis. 165, 167, 168.

Ourebia
montana, 187.

Oxybelis, 225.

acuminatus, 225.

Oxyrhopus, 224, 226.

cloelia, 224.

petiolarius, 224.

plumheuS; 224.

Pachyclactylus

bibronii, 252.

iuariquensis, 252.
Pagurus, 501, 509.

Palffimon

altifrons, 550.

^«r; 544, 545, 547, 548,
550.

— spectabilis, 549,

reuniamiensis, 54Q.

(Eupalajmon) for, 544,

550.

Paliidicola, 207.

mexicana, 194.

Paradisea, 64.

Pardosa, 570.

Pentalagus
furnessi, 357.

Pentatoma
semimarginata, 149.

truncatula, 149.

Peromyscns, 519, 524,

526.

Petalognathus
nebulatus, 196, 225.

Petasophora
wfoifa, 324, 490.

Petaurista

leiwoqein/s, b33, 334,

336, 344.
— fo5«, 344.

nikkonis, 336.

areas, 336.

fos«, 336.

Pezoporus, 274.

Pliacochcerns

(Bthiopicus, 188.

Phaiomys
6^y;;A«, 306, 307.

Phellia, 506, 507, 508,

510.

Philhedonus, 277.

coronatus, 277.

regulosvs, 278.

sericeus, 277.

Pli rynobatrach us

natalensis, 251.

Phrynosoma, 212, 213.

asw, 194, 213.

cornutum, 213.

douglasi, 213.

modesfum, 194, 213.

orbiculare, 213, 231.

taunts, 233.

Phyllodacfcylus

tuberculosus, 194, 211,
240.

Phyllomedusa, 206.

dacnicolor, 194, 206.

Physignathus, 257.

Pipa, 250.

Pipisti'elliis

abramus, 333, 334,

337.
akakomuli, 334.

aladdin, 521.

fe<A/i, 520, 521.

mimus, 521.

nanus, 521.

Pirata, 570.

Piroplasma
bige.r/iiiium,49\.

cams, 491.

donovani, 491.

e^^K, 491.

hominis, 491.

oj'is, 491.
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Pithecus, 72.

troc/lodites, 302.

Pituophis, 223, 227.

Platui'us

laticaudatus, 517.

scMstorhynchm, 517.

Platycoris, 146, 147, 148,

150.

Plethodon, 205.

Plotus

sp., 189.

Podargus, 35, 36.

Podocnemis, 244.

Poecilogale

doqgctti, 188.

Polvdectus, 498, 506,

507, 609.

cuinlifcra, 506, 510.

Pongo, 70. 71.

PontodriUis, 558.

crosslandi, 560, 561.

insularis, 559.

laceadivensis, 559, 560,

561.

littoralis, 661.

matsushdonensis, 559.
— chathamkcna , 661.

Potaraia, 570.

Potamochcerus
porcus, 310.

Procavia
beftoiii, 188.

Procnias, 31.

Proczelieus, 147.

Psaminophis
sibilans, 255.

Pseudaspis
cmia, 255.

Pseiidocordylus

77iicrolepidotus, 253.

Pseudopus, 217.

•pallasii, 468.

Ptei-nohyla

fodiens, 206.

Pteromys
leucogemjs, 334.

momonga, 314, 345.

Pteropus
dai^ymallus, 334.

Pterygistes

molossus, 334.

Ptychognathus

affimis, 542, 544.

andamamcus, 642, 543,

644.

barbaius, 638, 639,

540, 541, 543, 644,

650.

dentatus, 642, 543,

544.

glaher, 541, 542, 543.

Ptychognathus
intermedium, 537, 542,

543.

o??.y.i', 542, 544.

pilipes, 537, 539, 541,

542, 543.

poUeni, 538, 542, 543.

pusiUus, 637, 540, 541,

542. 543, 544, 550.

reidelii, 541, 542, 543,

544.
— pilusa, 541, 542,

544.

S2nnicarp)us, 542, 543.

Piitorius

cdpiHus, 305.

ennineiis, 343.

«tez'4i, 333, 334, 343.

nivalis, 319, 522.

— ailas, 319, 320.
— gciliiithias, 319,

320.
— siaulcs, 320.

Pygopus, 266.

lepido2)us, 464.

Python, 59, 65, 67.

molurus, 64, 66.

.se6(i?, 255.

Eana, 208.

aiigole7isis, 251.

delalandii, 261.

fasciata, 251.

forreri, 208.

fuscigula, 251.

grayi, 251.

hcdecina, 194, 208, 230,

232.

mancareniensis, 251.

montezum(E, 194, 208,

230.

omilicmana, 208, 232.

palonipes, 194, 208.

2mstulosa, 208.

Regenia
ocellata, 269.

Ehadinea, 224, 227.

clavaia, 196.

decorata, 196.

OT«afe, 196, 231, 233.

Rhamphastos
carinai'iis, 180.

crythrorhynchus, 490.

Ehea, 293.

Ehineura, 220.

Ehinoceros
bicornis, 297.

Rhinochetus, 168.

Ehinolophus
ffcro;'?s,78,94, 106, 112,

118, 120.

Ehinolophus
acuminatus, 96, 97, 98,

121, 132, 133, 134.

135, 136, 138.

— audax, 133, 134,

145.
— typicits, 133, 134.

cethwps, 137.

f#w./s, 76, 86, 87, 90,

93, 94, 95, 97, 98,

101, 102, 103, 104,

105, 106, 107, 108,

109, 112, 117, 118,

120, 121, 130, 134.
— himalayanus, 90,

102, 103, 104, 105,

106, 107, 108, 144,

145.

— mcwrurus, 103, 106,

144.

— weszYes, 104, 106, 144.

— 2)rinceps, 102, 105,

106, 144, 145.
— rotixi, 87, 100.
— superans, 104, 106,

144.

— fener, 103, 104, 106,

144, 145.
— fypicui^, 104, 106,

106.

andamanensis, 106.

audax, 98.

autmr, 106, 110, 118,

119, 120.

bi-hastatus, 141

.

— Jcisnyiresiensis, 142.

bla&ii, 121, 130, 136,

137, 139, 144.

borneensis, 76, 78, 79,

81, 82, 83, 84, 85,

86, 87, 88, 89, 90,

91, 92. 93, 94, 95,

99, 100, 101, 102,

107, 116, 117, 119,

120, 121, 122, 146.
— s2K(dix, 81, 87, 88,

94.

— typicus, 87, 88, 121,

146.

brevitarsus, 126.

calypso, 96, 132, 133,

134, 136, 145.

cap>ensis, 76, 117, 120,

121.

celebensis, 76, 81, 82,

83, 84, 85, 107, 116,

120, 122, 144, 145.

cinerascev.s, 98, 99.

clivosus, 76, 106, 117,

118, 120.

concMfer, 113.



INDEX. 603

Ehinoloplius
cormctus, 123, 126, 127,

128, 135, 136, 145,

334.
— pumiluf!, 121, 123,

127, 128, 129, 145.

— typicxis, 128.

darlingi, 106, 107, 118,

120.

deckeni, 106, 110, 118.

119, 120.

denti, 117, 120.

dobsoni, 137.

cmpusa, 121, 130, 1.36,

137, 138, 139.

euri/ale, 121, 137, 138,

142, 144.

— helvetica, 142.

— judaicus, 137.

ferrum-equinum, 76, 90,

94, 101, 106, 107,

108, 109, 110, 111,

112, 113, 114, 115,

116, 117, 118, 119,

120, 121, 132, 142,

144, 315, 316.
— germanicus, 113.

— italious, 113.

— nippon, 110, 115,

145, 334, 337.
— ohseitnts, 114, 115,

IK), 119.

— froximus, 112, 115.

145.
— regulus. 112, 115.

118,145.
— tragains, 111, 115,

145.

— typinis, 113, 115.

fumigaius, 137.

garoensis, 129, 13'',

131, 145.

gracilis, 129, 130, 132,

136, 137, 139, 145.

hildehranclii , 137.

Mmcdayanus, 104, 106.

hipposidems, 86, 126,

127, 129, 132, 139,

140, 141, 142, 143,

144, 145, 315, 316.

— alpinus, 142,

— minim-US, 139, 140,

143, 145.

— onimii-us, 114, 142,

143, 144, 145.

— pallidus, 142.

— troglophilus, 142.

— typicus, 1 41 , 1 43. 144.

— fypus. 142,

keyensis, 79.

landeri, 137, 138.

Rhinolopbus
Icpidus, 97, 120, 121,

122, 12.3, 124, 125,

126, 127, 128, 129,

130, 131, 132, 133,

135, 136, 137, 138,

139, 144, 145.

lihnnoiicus, 1 1 3.

lohatus, 137.

maclaudi, 138.

onacrotis, 137.

macrurus, 104.

malayanus, 76, 77, 89,

90, 92, 100, 101,

107, 120, 145.

megaphyllus, 76, 77,

78, 79, 80, 81, 82,

8.3, 93, 107, 116,

117, 120.

— monachus, 80, 81,

87, 144.
— typicus, 79, 115.

midas, 129, 138, 139,

140, 143, 144, 145.

minimus, 140.

minor, 83, 86, 87, 89,

97, 98, 121. 122,

123, 124, 126. 127,

128, 129, 130, 131,

135, 136, 137, 138,

139, 140, 143, 144.

minutus, 123, 129, 135,

monoccros, 121, 123,

131, 132, 136, 145,

munticola. 97, 98, 122,

123, 124, 125, 130,

135, 145.

nanus, 76, 77, 81, 82,
8H, 84, 87, 107, 116,

117, 120, 144, 145.

nereis, 90, 91, 92, 93,

101, 102, 107, 120,

144, 145.

ncsites, 104, 106.

nippon, 107, 108, 110,

111, 112, 114, 116,

120, 334,

ohscurus, 108, 110,113,
114,

pearsoni, 97.

petersi, 86, 95, 96, 97,

98,124,130,133,145.
phasona, 141.

jyhilippinensis, 78, 138.

princeps, 104, 106.

proximus, 107, 108,

110,112,113.
piisillus, 86, 126, 127.

rcnnmanika, 98, 99.

refulgens, 122,124,125,
'

133, 135, 136, 145.

Ehinolophus
regulus, 107, 108, 110,

111, 112, 114, 120.

rouxi, 79, 85, 86, 90,

92, 93, 94, 95, 98,

97,98,99, 100, 101,

102, 107, 117, 119,

120, 121, 124, 133,

145.
— rubidus, 99.

— sinicus, 98, 99, 144.
— typicus, 98, 99, 145.

rubidus, 98, 99.

rufescens, 113.

simplex, 7(), 77, 78, 79,

80, 81, 82, 83, 86,

89, 93, 94, 116, 117,

120, 121, 122, 135,

137, 138, 144, 145.

simulator, 117, 120.

spadix, 87.

sfheno, 77, 90, 91, 92,

93, 101, 102, 107,

117, 120, 121, 144,

145.

subbadius, 121 , 122,

123, 124, 129, 130,

131, 132, 136, 137,
138.

sumcctranus, 97, 98,

132, 133, 1.34, 135,

136, 145.

superans, 104, 106.

tener, 104.

thomasi, 90, 93, 94,

100, 101, 102, 107,
120, 144, 145.

tragatus. 107,108,110,
ill. 112, 114, 120.

truvcatus, 76, 77, 80,

81, 82, 83, 84, 87,

107, 116, 117, 120,

145.

typicus, 108.

uni-hastatus, 113.

mrgo, 88, 107, 120,

144.

Rhinophryne
dorsalis, 193, 205.

Rhinopithecus
roxetlcmcB, 330.

Rhyr.chiBa, 161,162, 163,

164, 165, 166, 168.

capensis, 155, 157.

Rupicola, 52, 55.

Rappia, 507.

Sagartia, 499, 500, 507,
508, 509, 510,

palliata, 507.

parccsitica, 601, 509.
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Satyms, 70, 72.

indicus, 298, 299,

302.

Scaphiopiis, 205, 208.

dugesi, 193, 230.

hammondi, 205.

omdti'jolioatus, 231

.

Scaptira

ctenodactyla, 254.

knoxii, 254.

Sceloporus, 212, 213,

231.

acanthinus, 194, 214,

231,232.
csneus, 194, 214, 232.

asjjer, 232.

hulleri, 232.

formosus, 194, 214,

231,232.
gadovice, 195, 246,

247.

heterolepis, 232.

onelanorhinus, 195.

microlepidotus, 195,

214, 230, 232.

pyrrhocephalus, 194,
'

247.

scalaris, 195, 214, 230,

232, 240.

sinifenis, 195, 232.

spinosus, 194, 214,

23!.

torquatus, 194, 214,

216, 232.

variabilis, 195, 214,

231, 232.

yarrowi, 232.

Scelotes

iipps, 254.

Scinciis

officinalis, 482.

Sciuropterus

momonga, 334.
— ami/gdali, 333,

344."

Sciurus

^js, 333, 334, 347.
varius, 346.

vulgaris, 346, 351.
— caloim, 346.
— orientis, 333, 345.

Scolecophis

(Simile, 225.

atrocinctus, 225.

michoacensis, 225.

Scolopax, 157, 159, 162,

163, 164, 165, 166,

168, 169.

rusticola, 155.

Scotopelia

houvieri, 296.

Scylliiim

cauicula, 490.

Selenidera

maculiroslris, 296.

Serrarius

onicrocejAalus, 566,567,
569.

Siniia, 70.

koolooJiamba,, 70.

nJculunkaonha, 70.

sa?'yr«fs, 295, 296, 299,

300.

Sistrurus, 226.

ravus, 226.

Solenodon, 244.

Sorex
hawkeri, 333, 339.

macropi/gmaus, 338.

minutiis, 339.

sAm^z-o, 333, 338.

unibrimos, 340, 361

.

Spelerpes, 202, 203, 205,

244.

ie^^'i, 193, 203, 204,

232.

cephalicus, 203.

cliiroptenis, 193, 203,

232.

./'MSffMs, 202, 203.

gihhicaudus, 203.

infuscaius, 203.

leprosus, 193, 203,

232.

lineolus, 203.

mono, 203, 231.

multiplicatus, 203.

orizabensis, 193, 203,

204, 232.

rufescens, 203.

uniformis, 203.

variegat'us, 193, 203.

yucatcmicus, 203.

Sphieroclactylus, 211.

aw thracinus, 211.

gkmcus, 194, 211.

'H'Otatus, 211.

torquatus, 211.

Spilotes, 223, 227.

Spongia
hotryoides, 4.

complicata, 4.

Staurotypus
hiporcatus, 209.

triporcatus, 209.

Stenorhina
dagenhardti, 225.

Stenorhynchus, 509.

Stercutiis, 563.

Sternothserus

nigricans, 262.

sinuatus, 251.

Streptophorus, 224,

227.

atratus, 196.

diadematus, 224.

Struthio, 291,393.
molybdophanes, 295.

Sturnus, 54.

Suricata

ietradactyla, 28, 29.

Sus
leucomystax, 333, 334,

357.

Sycon
sp., 15.

Symphalangus, 170.

Syrrhopus, 207.

oniiltcmanus, 232.

verrticulatus, 194.

Talpa
europcBa, 335.

mizura, 334, 335.

wogura, 334.

Tarba, 148.

favillacea, 149.

Tarentula, 570.

Tarsostenus, 273.

univiftatus, 273.

Tatera
/«/fa.r, 188.

fsniura, 523.

Telephorus
bivittatus, 271.

incisus, 271.

nigrinus, 271.

i-gifer, 272.

viridescens, 271.

vitticoUis, 271.

sonatus, 271.

Testudo, 69, 211, 243.

graca, 60.

polyphmnus, 211.

tabulata, 211.

vicina, 59, 67, 68,

270.

Thalassia, 507.

Thecadactyliis

rapicaiida, 211.

Thinocorus, 162, 163,

164, 165, 166, 168,

169.

sp., 155.

Thorius, 202, 241.

pennatidus, 193, 202,
232.

Thriocera, 274.

bicinctella, 274.

pectoralis, 274, 275.

Thryonomys
swinderianus, 296.
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Tiliqua, 257, 258, 260,

262, 1'66, 467, 487.

scincoides, 257.

Tityra, 37. .

Toluca
lineata, 233.

Tomodactjkis
ani'ulcB, 232.

Tragelaphiis

hov, 182.

haywoocU, 181.

knutsoni, 182.

scriptus, 181.

sylvaticus, 181.

Trapezia, 495.

Trimerorhinus
rhombeatus, 255.

Trimorphodon , 224.

bisctiiafus, 196, 224.

tau, 224.

upsilon, 196, 224, 231,

233.

Tripi'ioii

petasatiis, 206.

Triton
cristcdus, 58.

Trochosa, 570.

Tropidodipsas, 224,

227.

Tropidonotus, 223, 227.

chrysocephcdiis, 195,

233.

fasciatus, 223.

godmani, 233.

melanogaster, 195. 230,

233.

nafrix, 60.

ordinatus, 195, 223,

?30, 2;?3, 240, 241.

— e5'z«es, 195.

— marcianus, 195.

pryeri, 512. 513, 515.

sca^am, 195, 233.

scaliger, 195, 231.

sifedon, 223.

tigrinus, 511, 513.

?;ff/?V/«5, 223, 230.

variahilis, 231.

vibakari, 511, 513.

Tropidurus
hispidus, 61, 265,

269.

Tupinambis, 268, 269,

niqropunctatus, 62, 65,
"268.

Typhlops
tenuis, 222.

Typhlotriton
spelcBus, 202.

Ungalia, 222.

Upupa, 52.

Urotheca, 224, 227.

elapoides, 196, 224.

Urotragiis

evansi, 314.

Ui'otrichus

^^"6/;s^, 335.

talpoidxs, 333, 334, 335,

336, 341, 358.
— pilirostris, 333, 342.

Ursus
arctos, 335.

Japonicus, 334, 335.

torquatus, 334.

Uta, 212, 213.

aiirictdata, 213.

bicarinata, 194, 213,

230, 240.

c%(«s, 194, 213.

irregularis, 194.

lateralis, 213.

Rtansbtiriana, 213.

Vaiiellus. 157, 162, 163,

164, 165, 166, 167.

vulgaris, 155.

Varanus, 61,^62,485.
albigularis, 253.

exanthematici/s, 59,267

,

26«, 269.

griseus, 59.

niloticus, 254.

Venator, 570.

Vespertilio

sp., 520.

abramus, 337.

africarius, 522.

aJcokomuli, 337.

6fci3o;'is, 338.

/j/f/z'^.i, 522.

equinus, 113, 141.

j'errum-equimim, 113,

141.

Vespertilio

ferrum-equinuvi major,

113.
— minor, 141.

hippocrepis, 113, 141.

hipposideros, 141.

onatschiei, 520.
— pellucens, 520.

minutus, 129.

onirza, 520.

serotinus, 520.

shira.ziensis, 620.

subbadia, 130, 131.

turcomamtiS, 520.

Vulpes
ferrilatus, 302, 303,

304, 305.

flavescens, 303.

japonicus, 335.

vidpes jlavescens, 303,

522.
— waddelli, 303, 304,

305.

Xantxisia, 219.

Xenodon, 227.

rhabdoceplialus, 231,

233.

Xenopus
calcaratus, 249, 250.

c^ifM, 249, 250.

fraseri, 250.

/«y/.3, 248, 249, 250.

mitelleri, 249, 250.

petersii, 249.

Xenosaurus,221,231,242.
grandis, 217, 233.

Zamenis, 223, 227, 231.

constrictor, 223.

grahami, 223, 233, 240.

lineatus, 196.

mentovarius, 196, 223,

231, 233.

mexicanus, 196, 223,

240.

omatus, 223.

pndcherrinvus, 196, 223.

semilineatus, 223.

tceniatus, 223.

Zonurus
polyzonus, 253.

THE END.
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