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A MONOGRAPH OF THE SOUTH ASIAN,
PAPUAN, MELANESIAN AND AUSTRA-
LIAN FROGS OF THE GENUS
RANA!

By G. A. BouLeNGeER, LL.D., D.Sc., F.R.S., etc.
(Published by permission of the Trustees of the British Musewum).

The species of the large genus Rana, now about 195 in num-
ber,* have long been in need of a thorough revision, In the
following pages I propose to deal with those inhabiting the Indo-
Malay Region, or rather Southern Asia, to which I have added
the few which extend the range of the genus to the Papuan and
Melanesian islands and the extreme north of Australia (Cape
York). I have taken as the northern and western limit of the
areca dealt with a line drawn from Palestine through Northern
Persia, the Hindoo-Coosh (Hindu Kush) and Karakorum mountains
to and including the Yang-tse-Kiang, a limit answering better the
requirements of a survey of the distribution of Tailless Batrachians
than those usually adopted for other groups of animals.

The collection of the British Museum has greatly increased of
late and affords ample material for the study I have undertaken ;
in addition to this I have received much help from Dr. Annandale,
both in material and in discussing some knotty points in con-
nexion with Indian species. My grateful thanks are due to him.

1 therefore hope and trust the detailed descriptions I have
drawn up, making use of several characters hitherto neglected,
will prove of lasting value for the better understanding .of the
species, and of their inter-relationships. The description of Frogs
is much more difficult than that of Reptiles, the naked skin depriv-
ing us of the aid derived from thesproportions and disposition of
the shields and scales and their numerical charactérs; measure-
ments of the different parts of the body are of first, importarice,
and I have therefore prepared tables of very numérous aduft or -
half-grown specimens, in order to convey exact information on this
point, and also to show the amount of individual variation, a
matter of great importance which is so often passed over.

L At Dr. Boulenger's request [ have added notes on the habits, geographical
range, etc., of species with which 1 am personally acquainted. These notes are
enclosed in square brackets and initialled, N, Annandale.

2 Nearly twice the number givenin my Catalogue of 1882, after elimination
of the Madagascar species which are now placed in the genern Mantidactalaesitia:
and Aglyptodactylus, Bigr. )
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2 Records of the Indian Museum. [Vor. XX,

The time has come to rid ourselves of the empirical methods
which have necessarily prevailed so long in zootaxy, and to en-
deavour to group species, as far as possible, according to their
probable phylogenetic relationships, and for this purpose it is desir-
able to fix one’s ideas by establishing a theoretical prototype
from which phyletic lines may be drawn up. This I have re-
cently attempted to do in a paper' of which an abstract is here

iven.
¢ The Firmisternia are certainly derived from the Arcifera, as
shown by their ontogeny, and among the latter the Cystignathidae
agree in so many points with the Ranide that we may legiti-
mately assume a direct genetic relationship between them.

Dealing first with external characters, I consider the com-
plete separation of the outer metatarsals by web as the most primi-
tive character, which is not correlated with the degree of develop-
‘ment of the web between the toes. In all the series of allied forms
in which the phyletic tendencies are clearly indicated, we can follow
the gradual reduction of the membrane; the species with fully
webbed toes are, therefore, the least specialized, so far as this
character is concerned.

The dilatation of the tips of the digits is a specialization
culminating in the large scansorial discs of the species adapted to
an arboreal life.

The primitive frog must have had a well-developed tympanum
covered by a very thin skin. The reduction of the organ, which
may be completely concealed under the thick skin, leads to its
suppression (R. plesker).

he prominent glands on the back have often a tendency to
run together in longitudinal ridges, irregular at first and ulti-
mately localized, such as the dorso-lateral fold which characterizes
a great number of species. However, this fold may again disap-
pear, as some species of Hylorana seem to show; it is therefore
necessary to distinguish, from the other characters taken in con-
junction, whether the absence of the fold is primary or secondary.

The skeleton affords important indications for judging of the
phylogenetic relationships. 1 have limited myself to the use of
characters which may be ascertained without difficulty on spirit
specimens, Such are those derived from the skull, which can be
examined by lifting up the skin, usually feebly adherent, and the
pectoral arch, which can be exposed by making an incision along
the brcast.and removing the muscles. The shape of the terminal
phalanges is easily revealed by the dissection of the tip of one of
the fingers or toes.

I regard as the most typical a skull such as that of R, hexa-
dactyla, in which the nasals are large, and in contact with each
oth_er and with the frontoparietals, the upper surface of the eth-
moid being covered over. From such a type we may derive on the
one hand those forms in which the cranial roof is expanded, and

\ Bull. Soc. Zool. France, 1018, p. 111,
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1920.] G. A. BOULENGER : Frogs of the Genus Rana. 3

the bones rugose and more or less confluent with the skin, on the
other those in which the nasals and the frontoparietals are reduced.

Most species agree with the type of the genus, Rana tem-
poraria, in having a strong, horizontal clavicle {so-called precora-
coid), and a simple omosternum (episternum). But the omo-
sternum may be forked at the base, A-shaped, and this I regard
as a specialization; whilst the oblique direction of the clavicle,
diverging from the coracoid towards the median line, as in a
few African species, is certainly' an approximation to the original
condition in the Cystignathidae. The African frogs of the subgenera
Hildebrandtia and Ptychadena show a high specialization in the
reduction of the clavicles. :

The species with simply pointed terminal phalanges I regard as
the most primitive ; a transverse distal expansion, which may be
carried so far as to give the bone the shape of a T or a Y, in con-
nexion with the scansorial discs, is a departure from the primitive
type, and so is the claw-shaped phalanx which is characteristic of
Ptvchadena.'

Basing our considerations on these theoretical conceptions, we
find that Rana hexadactyla is, among Asiatic species, the nearest
approach to the ideal prototype : Duter metatarsals separated, fully
webbed toes, pointed fingers and toes, distinet tympanum, absence
of dorso-lateral glandular fold, condition of the skull. 1In the
shoulder-girdle, with horizontal clavicles and forked omosternum,
it is, however, more advanced than some of its African congeners.

I therefore start with R. hexadactyla, from which the series
headed by R. tigrina and R. grunniens can be directly derived. How
other series, corresponding to the subgenera into which the genus
is divided, may be derived from Rana, sensu stricto, is expressed in
the synopsis given further on.

Having explained the principles by which I have been guided
in the classification of the species, I need hardly add that their
application is not without many difficulties, which I am still unable
to overcome. I trust, however, that the present arrangement con-
stitutes a marked progress on past attempts.

A few words of explanation are necessary concerning the
method of taking measurements.

The length of the head and of the snout are taken along
the axis, and the posterior extremity of the head corresponds to
the articulation of the skull with the vertebral column, which can
be approximately ascertained, in the flesh, by feeling with the
points of the compasses. The width of the head is the greatest
width, at the commissures of the jaws.

The tympanum,® of which the greatest diameter is given, is
compared with the eye, measured along the side of the head. The
limbs are measured fully stretched out, the hind limb from the

I Cf. Boulenger, C.R. Ae. Sei. Pavis, CLXV, 1017, p. 987.
2 In a recent paper published in the Records of the Indian Museum (XV,
1918, p. 97), Mr, Baini Prashad proposes to substitute the name ‘ tympanic area '
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middle line of the thigh where it joins the body. By foot is meant
the foot without the tarsus; it is measured from the tarso-meta-
tarsal articulation. Each finger or toe is measured from the
point at which it joins its fellow, and if this is not the same on
both sides, as in the case of the fourth toe, from the point most
remote from the tip. The length of the first toe is-reckoned from
* the distal extremity of the base of the inner metatarsal tubercle.

Genus Rana, L.

Tongue extensively free and more or less deeply notched and
bifid behind. Vomerine teeth (exceptionally absent). Pupil
roundish-subtriangular or horizontal, or rhombic and very contrac-
tile.! Fingers free, toes more or less extensively webbed (excep-
tionally nearly free). Omosternum and sternum with a bony style.
No intercalary bone between the penultimate and distal phalanges.

Divided into g subgenera :—

I. Clavicles strong, straight or feebly curved, horizontal or directed forward,
narrowly separated on the median’ line.
A. Digits not dilated at the end, or with dilatations devoid of horizontal groove.
1. Tympanum present ; squamosal not forming a suture with the maxillary.
a. Outer metatarsals separated by web, at least in the distal half.

Rana, sensu stricto. Type: R. temporaria, L. 14 Eurasian species, 22
American, 11 African, 45 Indo-Malayan, 1 Papuan.

b. Outer metatarsals united or separated only in their distal extremity ;
omosternum usually forked at the base.?

Tomopterna, D. et B. Type: 7T.delalandii, D. et B. 4 Indian species, 4

African. Burrowing forms, connected with Rana (K. tigrina-limnocharis group)
through the Indian R. rufescens, Jerd.

2. Tympanum present ; squamosal forming a suture with the maxillary.
a. Outer metatarsals completely united ; omosternum entire.

Pyxicephalus, Tsch. Monotype: P. adspersus, Tsch., Africa.
form like the preceding, probably derived from another group of Rana.
4. Outer metatarsals separated in the distal third or fourth; omosternum
forked at the base.

Aubria, Blgr. Monotype: R. subsigillata, A. Dum., Africa. Probably
derived from the R. tigrina group, like Zomopterna, but in a different direction.

Burrowing

to ' tympanum ' as universally used. When we say the tympanum is distinct, we
do not convey the idea that it is exposed ; just as we are fully justified in stating
that the eyve of a frog is distinct even when the transparent lower lid is drawn
over it. Mr. Baini Prashad has quoted various authors to show that “a great
deal of confusion exists regarding the tympanum being a structure distinct from
the skin or otherwise.”” He should have referred to the introduction to my book,
* The Tailless Batrachians of Europe' (Ray Society, 1897), in which {p. 11),
dealing with the external characters, | have thus described I{Ie state of things:—
" The tympanum, or drum of the ear, is absent in Bombinator and Pelobates.
hen present it may be concealed under the skin, as in some specimens of
Discoglossus, Pelodytes, and Bufo vulgaris, or appear on the temple behind the
eye as a round or oval disk covered with thin skin,”
L As in R, corrugata, kuhlii and spinosa.
% The character sufiers exceptions, as Miss Procter has pointed out to me
that the omosterfium may be simple in specimens of R. delalandii, Is this to be
regarded as a case of reversion to the original condition? [t shows at any rate

that great systematic importance cannot be attached to the shape of the omo-
sternum,
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3
3. No tympanum ; outer metatarsals separated in the distal third or fourth;
omosternum entire.
Nanorana, Gthr. Monotype : N. pleskei, Gthr., Kashmirand Thibet. Con-
nected with_the R. liebigii group through R. blanfordii, Blgr.

B. Toes, often also fingers, dilated at the end, the dilatation, or disc, bearing a
crescentic or horseshoe-shaped horizontal groove. /
1. Outer metatarsals united or separated only in the distal third ; omosternum
forked at the base.

Discodeles, Blgr. Type: R. guppyi, Blgr. 6 Indo-Malayan species, 3 Mela-
nesian. Connected with Rana (R. grunniens group); leads to the Indo-Malayan,
Papuan, and Melanesian genera Cornufer, Tsch., and Platymantis, Gthr.

2. Quter metatarsals separated at least in the distal half ; omosternum entire.

Hylorana, Tsch. Type: R. erythiraca, Schleg. 358 South Asian species, 1
African, 5 Papuan and Melanesian. Completely connected with Rana (Ranae
typicae) ; leads to the Indo-Malayan genera Staurois, Cope, and Simomantis, Blgr.!

11, Clavicles very slender, curved or directed obliquely backwards, widely sepa-
rated on the median line.

A. Outer metatarsals united ; omosternum entire.

Hildebrandtia, Nieden. Type: R.ornata, Peters. 7 species from Africa,
Burrowing forms. c

B. Outer metatarsals separated ; omosternum forked at the base; distal pha-
langes claw-shaped. ?
Ptychadena, Bigr. Type: R. mascareniensis, D.et B. 16 species from Africa.

These two last subgenera are probably deriv_ed, as divergent
series, from a common ancestral type connected with the subgenus
Rana.

The following diagram expresses the relations between these

subgenera, as I conceive them. .
Ptychadena.  Aubria.  Hylorana. Discodeles.  Nanorana.
Ve 7 -./ -
Hildebrandiia.
Tomopterna, Rana. Pyxicephalus.

Subgenus Rana, s. str.
SYNOPSIS OF THE SPECIES.

I. Dorso-lateral glandular fold absent or, if present, not connected with the
supratemporal fold ; outer metatarsals separated at least in the distal half.
A, ympanum very distinet, smooth; nasal bones in contact with each other,
with two exceptions?; omosternal style forked at the base. il
1. Inner metatarsal tubercle small but very prominent, pointed, digitiform ;
. fingers pointed ; toes webbed to the tips; male with external vocal sacs,
Vomerine teeth in strong oblique series in the adult;
first finger longer than second; toes pointed ; tibia
2to z? times as long as broad ; throat and belly with
granules and small warts ., o R hexadactyla, l.ess,

L Cf. Boulenger, Ann.and Mag. N. H. (9) 1, 1018, p. 372.
2 R. microdisca and palavanensis. . : 25
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Vomerine teeth in small groups; first and second
fingers equal; tips of toes swollen or dilated into very
small discs ; tibia 2} to 3} times as long as broad ;
throat and belly usually smooth «. R.cyanophlyctis, Schn.

2. Inner metatarsal tubercle small or large, blunt or compressed, not digiti-
form ; toes § to entirely webbed.

a. Toes with obtuse or slightly swollen tips; vomerine teeth between the
choanae, often extending posteriorly beyond them ; male with a more
or less developed pad on the inner finger.

a. No outer metatarsal tubercle; toes § to entirely webbed ; first finger
longer than second : tibia 23 to 3 times as long as broad ; male with
external vocal sacs.

Toes completely webbed; tibio-tarsal articulation

reaching tip of snout ... R.werruculosa, Roux.
Toes completely or nearly completely webbed ; tibio-
tarsal articulation not reaching tip of snout .. R.tigrina, Daud.

Toes incompletely webbed, or with the web deeply

notched ; tibio-tarsal articulation not reaching tip of

st R. cancrivora, Gravh.

8. Usually a more or less distinct outer metatarsal tubercle.
* Toes § to & webbed ; tibia 3} to 4 times as
long as broad ; head and back rough with
warts of unequal size; male with internal
vocal sacs ... R.werrucosa, Gthr.
** Toes usually not more than § webbed, rarely §; male with ex-
ternal vocal sacs. .
Toes § to § webbed ; tibia 2§ to 3} times as long as
road ; tibio-tarsal articulation not reaching beyond . .
p of snout ; first finger longer than second .. R.lmnocharis, Wiegm.
Toes not quite § webbed ; tibia 3 to 4 times as long as
broad; tibio-tarsal articulation not reaching tip of
stiout 5 first finger not or but very slightly longer than

second ... R.greenii, Blgr.
Toes barely 4 webbed; tibia 4 to 4} times as long as >
bread ; tibio.

-tarsal articulation reaching tip of snout '
or beg'ond; ficst finger longer than second . R. brevipalmata, Peters.
. Toes with the tips dilated into distinct discs; male without or with inter-
nal vocal sacs, without enlargement of the fore limb or inner finger,
often with tooth-like bony processes in front of lower jaw. 3
a. Vohmerine teeth extending behind level of choanae, or entirely behind
them.
* Tibia 3 to 4 times as long as broad ; nasal bones large and in contact
with each other and with the frontoparietals.
T Toes § to entirely webbed ; interorbital region flat.
Y § First finger much longer than second.
l‘ympanum 4 to % diameter of eye; tibia more than
twice in l:::gth from snout to vent; heels not over-
lapping ; male without vocal sacs, without tooth-like
processes in lower jaw =
Tympanum 3 to } diameter of eye ; tibia 13 to 21 times
in length from snout to vent; heels overlapping ;
discs of toes very small, male without vocal sacs,
with tooth-like processes in lower jaw ., . R. macvodon, D. et B,
ympanum | to § diameter of eye; tibia 2 to 2} times
in length from snout to vent ; i\eels not overlapping ;
discs of toes rather large ; male with vacal sacs, with
tooth-like processes in lower jaw o R.omagna, Stejn.
Tyr_npanum 3 to 3 diameter of eye; tibia nearly 2 to 2}
times in length from snout to vent : heels overlapping ;
iscs of toes very small ; male with vocal sacs, with
tooth-like processes in lower jaw -
: §§ First finger not much longer than sec
Pympanum } size of eye{ first finger as long as or o
little shorter than second :

R. grunniens, Daud.

R. modesta; Blgr.
ond. .

[v. Kamp.
& .. R microtympanum,
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Tympanum } to § diameter of eye ; first finger a little
longer than second; tibia 1{ to 2} times in length
from snout to vent ; heels overlapping ; male without
vocal sacs, without tooth-like processes in lower jaw

R. doriae, Blgr.

T+ Toes j to nearly entirely webbed ; male with the interorbital region

very convex, swollen behind, with tooth-

.

larger than the eye.

Tibia at least twice in length from snout to vent ; inner
metatarsal tubercle § to § length of inner toe; inter-
orbital swelling of male rounded behind :

Tibia at least twice in length from snout to vent; inner
metatarsal tubercle § to § length of innertoe; inter-
orbital swelling of male followed by a dermal flap ...

Tibia 1} to 2 times in length from snout to vent ; inner
metatarsal tubercle about § length of inner toe ; back
with 8 or 10 glandular longitudinal folds ; interorbital
swelling of male foliowed by a knob-like prominence

like processes in the lower

jaw, no vocal sacs, and the tympanum as large as or a little

R. macrognathus, Blgr.

R. pileata, Blgr.

-

R. plicatella, Stol.

Toes § to } webbed ; tibia 13 to 2 times in length from snout to

vent.

Tympanum 4 to § diameter of eye ; inner metatarsal
tubercle feebly prominent, 2 to ¢ length of inner toe ;
male without vocal sacs, without tooth-like promi-
nences in lower jaw 4

Tympanum # to § diameter of eye; inner metatarsal
tuberele very prominent, 3 to § length of inner toe;
male with vocal sacs and tooth-like prominences in
lower jaw

“* ‘Tibia 4 to 5 times as long as broad, less

R. hascheana, Stol,

R. limborgii, W. Scl.
than twice in length from

snout to vent; toes § to § webbed; first finger as long as or a
little longer than second ; nasal bones moderately large and

separated from each other.

No dorso-lateral fold; male without vocal sacs, with

rather small tooth-like prominences in lower jaw
A dorso-lateral fold; male with vocal sacs, without
tooth-like prominences in lower jaw 2
8. Vomerine tecth in nearly transverse series
on a level with the pasterior borders of the
choanae ; nostrils close to the tip of the
snout ; tympanum § diameter of eye ; first
finger longer than second; toes nearly

entirely webbed .,

B. Tympanum hidden or but feebly disﬁncl; tips of t

R. microdisca, Boeutg.

R. palavanensis, Blgr.

R. narina, Stejn.

oes dilated into more or

less distinet discs: male without vocal sacs, without enlargement of the
fore limb, with large tooth-like prominences in front of lower jaw; nasal
bones in contact with each other ; omosternal style forked at the base,

Tibio-tarsal articulation reaching temple or posterior
border of eye; heels not meeting; tibia 2 to 2} times
as long as broad, 24 to 2} times in length from snout
to vent ; toes cnlirciy webbed ; first finger usually a
little shorter than second %

Tibio-tarsal articulation reaching temple or eye ; heels
meeting or not ; tibia 2} to 3 times as long as broad,
2 to 2§ tmes in length from snout to vent; toes
entirely or nearly entirely webbed ; first finger as
long as or a little longer than second ...

Tibio-tarsal articulation reaching beyond eye; heels
overlapping ; tibia 2} to 3} times as long as broad,
13 to 2 times in length from snout to vent ; toes 4 to
nearl{' entirely webbed ; first finger as long as or a
little longer than second .

R. corrugata, Peters,

R. kuhlis, Doet B,

R. laticeps, Blgr,

C. Tympanum hidden or only moderately distinct ; no tooth-like processes in
front of lower jaw ; omosternal style not forked at the base.
Z. Tibio-tarsal articulation not reaching beyond eye ; no dorso-lateral fold ;
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toes entirely or nearly entirely webbed ; breeding male with much thickened
fore limb and horny spinules on the inner fingers and on the breast.
a. Tympanum distinct ; a tarsal fold; male with internal vocal sacs.
a. Tibio-tarsal articulation reaching eye; tibia 23 to 3} times as long as
broad, twice in length from snout to vent.
* First finger longer than second ; tips of toes not swollen ;
inner metatarsal tubercle § length of inner toe ..
First and second fingers equal; tips of tees slightly
dilated; inner metatarsal tubercle compressed, sharp-
edged % . R yunnanensis, And,
First finger slightly longer than second ; tips of toes
swollen ; inner metatarsal tubercle ¢ length of inner
toe

R. feae, Blgr.

-,

... R. tibetana, Blgr.
8. Tibio-tarsal articulation reaching temple or
posterior border of eye; tibia 3 to 3} times
as long as broad, 2} to 2§ times in length
from snout to vent ; first finger as long as
or a little shorter than second ; tips of toes
obtuse or slightly swollen ; inner metatarsal
tubercle ? to & length of inner toe ... R.sternosignata, Murr,

" &. Tympanum hidden or very indistinct ; first finger longer than second.

Tibio-tarsal articulation reaching shoulder or tympa-
num ; tibia 2} times as long as broad, 21 to 21 times
in length from snout to vent - heels not overlapping ;
tips of toes not swollen ; inner metatarsal tubercle §
length of inner toe; male with internal vocal sacs ... R. phrynoides, Blgr,

Tibio-tarsal articulation reaching e¢ye, tibia 2% to 3}
times as long as broad, about twice in length from
snout to vent ; heels overlapping ; tips of toes swollen ;
imner metatarsal tubercle § length of inner toe; male
with internal vocal sacs .. K. spinosa, David.

Tibio-tarsal articulation reaching eye; tibia 1% to
nearly 2 times in length from snout to vent; heels
overlapping ; tips of toes swollen; inner metatarsal
tubercle } length of inner toe; male without vocal
sacs ... ¥ - R. gammiei, And.

1. ‘Tibio-tarsal articulation reaching nostril, tip of snout, or beyond ; heels
overlapping; tibia 3 to 4 times as long as broad, 1§ to 2 times in length
from snout to vent ; first finger as long as or a little shorter than second ;
tips of toes swollen.

a. Male with much thickened fore limb, with horny spinules on the inner
finger and on the breast,

Head a little broader than long : tympanum feebly dis-
tinct ; toes § webbed ; dorso-lateral fold distinct only
in front ; male without vocal sacs s 0

Head much broader than long ; tympanum hidden or
very indistinet ; toes entirely webbed ; a dorso-lateral
fold usually distinct ; male with internal vocal sacs ... R liebigii, Gthr.

b. Male with fore limb not much thickened, without spinules, without vocal
sacs; head a little broader than long.

Tympanum distinct ; toes: entirely webbed ; a feeble
dorso-lateral fold ... R.assamensis, W. Scl.

Tympanum hidden ; toes entirely webbed ; no dorso-
lateral fold

Tympanum very indistinct; toes § to § webbed ; no
dorsa-lateral fold o R blanfordid, Blgr,

II. A glandular dorso-lateral fold,! connected with the supralcmporaf fold ;

tympanum very distinct, smooth.

A. Omosternal style not forked at the base,

I. Outer metatarsals separated nearly to the base.

a Canthus rostralis very obtuse or indistinct; interorbital space much

R. annandalii, Blgr.

R. wicina, Stol,

I Absent or indistinct in some specimens of A grahami and R. malaharica.
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narrower than the upper eyelid ; tibia 3 to 4 times as lonF as broad ;
nasal bones large and in contact with each other or narrowly separated.

Fingers pointed ; toes entirely webbed ; male with in-
ternal vocal sacs ... :

Fingers obtuse or obtusely pointed; toes 4 to entirely
webbed ; male with external vocal sacs .. .. R.esculenta, L.

Fingers obtusely pointed: toes } webbed; male with
external vécal sacs and a very1arge flat gland on the
side of the body ... ... R.pleuraden, .Bl r.

b. Canthus rostralis distinct; interorbital space at least § the width of the
upper eyelid ; nasal bones small and widely separated from each other ;
male with internal vocal sacs.

Head as long as broad or a little broader ; tympanum
4 to § diameter of eye ; tibio- tarsal articulation reach-

g tip of snout or a little beyond; tibia 3 to 4_
times as long as broad ; toes entirely webbed «.. R.grahami, Blgr.

Head as long as broad or a little broader ; tympanum
3 to § diameter of eye ; tibio-tarsal articulation reach-
ing nostril, tip of snout, or a little beyond ; tibia -

410 5% times as long as broad ; toes § to ] webbed.., R. japonica, Gthr.

Head longer than broad ; tympanum 2 to § diameter )
of eye; tibio-tarsal articulation reaching beyond tip
of snout ; tibia 5} to 6 times as long as broad ; toes
4 webbed = ... R.longicrus, Stejn,

I1. Outer metatarsals bound together in their basal third or half ; tibia 4 10 43}
timesas long asbroad | tibio-tarsal articulation reaching anterior border
of eye or between eye and tip of snout ; toes }§ to § webbed ; tympanum
2 to § diameter of eye.

Heels strongly overlapping ; inner metatarsal tubercle
compressed, very prominent, # to 3 length of inner
toe & ... R.lateralis, Blgr.

Heels not overlapping ; inner metatarsal tubercle less
than 4 length of inner toe |, 91
B. Omosternal style forked at the base ; outer meta-

tarsals united in their basal half; tibia 3} to 4

times as long as broad ; tibio-tarsal articulation

reaching tympanum or eye; toes i to } webbed ;
tympanum § to once diameter of eye ; male with
external vocal sacs and a humeral gland o Romalabarica, Tsch.

R. plancyi, Lataste.

R. okinavana, Boettg.

The synopsis is not an artificial key merely for the ready
identification of the species; although I trust it will answer that
most important purpose, it also aims at conveying the expression
of what I conceive to be the true relationships from a phyletic
standpoint. These relationships are best expressed by the follow-
ing attempt at grouping the species into natural sections:—

A. RANAE HEXADACTYLAE. The most generalized type, from
which the three following sections, as well as the genus Oxyglossus,
may be conceived to have been derived,

R. hexadactyla, R. cyanophlyctis.

B. RANAE TIGRINAE. Lead to Tomopterna.

R. verruculosa, R. cancrivora, R. tigrina, R. verrucosa, R. lim.
nocharis, R. greenit, R. brevipalmata.

C. RANAE GRUNNIENTES. ILead to Discodeles.

R. grunniens, R. macrodon, R. magna, R. modesta, R. micro-
tympanum, R. doriae, R. macrognathus, R. piletta, R, plicatella, R.
hascheana, R. limborgit, R. microdisca, R. palavanensis, R, narina.
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D. RANAE KUHLIANAE. Lead to the genus Nyctibatrachus.
R. corrugata, R. kuhlii, R. laticeps.

E. RANAE LIEBIGIANAE. Derived from some primitive type,
unknown.! ILeads to Nanorana.

R. feae, R. yunnanensis, R. tibetana, R. sternosignata, R. spi-
nosa, R. phrynoides, R. gammiei, R. liebigii, R. annandalii, R.
assamensis, R. vicina, R. blanjordii.

F. RANAE TYPICAE. The group characteristic of the Eurasian
and North American regions, of which the Ranae catesbianae prob-
ably represent the most primitive type. Lead to Hylorana.

R. plancyi, R. esculenta, R. pleuraden, R. grahami, R. japonica.
R. longicrus, R. lateralis, R. okinavana. ‘

. G. RANAE MALABARICAE. Probably derived from the preced-
ing ; a second species (R. galamensis) in Africa.

R. malabarica.

' I. Rana hexadactyla.

Rana grunniens,vpnrt., Daud, Hist. Rain. Gren. Crap. p- 65 (1803), and
Hist. Rept. V111, p. 127 (1803).

Rana hexadactyla, Lesson, in Bélang., Voy. Ind. Or., Rept. p. 331 (1834) ;
Tschudi, Class. Batr, pp. 40, 80 (1838); Ganth., Cat. Hatr. Sal. p. 11
(1858), and Rept. Brit. Ind. p. 405 (1864) ; Steind., Novara, Amph.
p. 19 (1867); Ginth, Proc. Zool. Soc. 1875, p- 508 Bouleng., Cat.
Batr. Ecaud. p. 17 (1882), and Faun. Ind., Rept. p. 441 (1890);
Ferguson, Fourn. Bomb. N.H. Soc. XV, 1904, p. 500, pl. A, fig. 2:
Annand. and Rao, Rec. Ind. Mus. XV, 1018, p. 31, pl. i, fig, 2.

Dactylethra bengalensis, 1.esson, 11, Zool. pl. xlvii (1834).

Rana cutipora, Dum. et Bibr., Erp. Gén. V111, p. 339 (1841).

Rana robusta, Blyth, Fourn. As. Soe. Beng. XXIII, 1854, p. 208.

T Rana neweraellia, Kelaart, Prody, Faun, Zeyl, 1, p. 292 (1852),

Vomerine teeth in strong oblique series from the inner anterior
corners of the choanae to a little beyond the level of their pos-
terior borders; less developed in the young, in which they form
short oblique series or small groups just behind the level of the
posterior borders of the choanae. The cornua at the back of the
tongue longer and more pointed than usual in the genus, often
with a median process between them.

Form robust, body not at all constricted at the waist.

Head as long as broad or broader than long, much depressed ;
snout rounded or obtusely pointed, scarcely projecting beyond the
mouth, longer than the eye in the adult; canthus rostralis indis-
tinct ; loreal region very oblique, feebly concave; nostril nearer
the end of the snout than the eye; distance between the nostrils
equal to or a little greater than the interorbital width, which is
much less than that of the upper eyelid; tympanum distinct, % to
once the diameter of the eye, 1} to 4 times as long as its distance
~ from the latter.

»
I Of which the Erithrean-Abyssinian K. beccarii, Bigr. is perhaps the nearest
surviving representative,
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Fingers slender, pointed, with a more or less distinct dermal
border, first longer than second, third longer than the snout; sub-
articular tubercles small, feebly prominent.

Hind limb thick, moderately long, the tibio-tarsal articula-
tion reaching the tympanum or the eye, the heels meeting or
not when the limbs are folded at right angles to the body; tibia
2 to 2} times as long as broad, 2} to 2} times in length from
snout to vent, shorter than the fore limb or than the foot. Toes
pointed, with very broad web reaching the tips, the free border
almost rectilinear; the fourth toe not extending very much
beyond the third and fifth; outer metatarsals separated nearly to
the base; subarticular tubercles very small or indistinct; a strong
dermal fringe on the outer toe; tarsal fold slightly distinct or
absent; a small but very prominent, pointed, digitiform inner
metatarsal tubercle,! its base about } the length of the inner toe;
no outer tubercle.

Skin smooth above, with small porous warts on the sides;
a strong fold from the eye to the shoulder, more or less dis-
tinctly connected with its fellow across the head just behind the
eyes. Lower parts more or less distinctly granulate, with enlarged
porous warts on the throat and under the thighs, and with a
curved series of porous warts (sensory organs) along each side of
the belly, and another near the flanks.

Adult olive or dark brown above, sometimes with a yellow
vertebral streak, or with a yellowish lateral band from behind the
shoulder to the groin. Young with two or three yellowish bands
along the back, in addition to the lateral band. Lower parts white,
the thighs usually striped black and white, the black stripes two
or three in number.

Males with a white external vocal sac on each side, projecting
through a slit close to the posterior third of the mandibular
ramus, the slit as long as or a little longer than the eye; no other
secondary sexual characters.?

Nasal bones large, in contact with each other and with the
frontoparietals, which gre narrow and grooved along the sagittal
suture; ethmoid entirely covered over in the adult; zygomatic
branch of squamosal very long. Omosternal style forked at the
base. Terminal phalanges obtusely pointed.

The tadpole has been described and figured by Ferguson and
by Annandale and Rao, and I have also examined specimens
from Cochin. Tail 2 to 2% times as long as body, acutely pointed,
with the dorsal crest extending on the body. Beak white, broadly
edged with black; lip forming two lobes on each side; only one
series of horny teeth in the upper lip, marginal; two or three on

the lower lip, the outer marginal, all, or only the outer, uninter-
rupted.

I Containing 3 or 4 ossicles on end,
% As observed by Ferguson in R. cvanophlyctis, the male does not clasp the
female in the manner our European frogs do, but digs the bands into the axils.
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Measurements in millimetres.

1. 2 3 4. 5. 6. 7. 8.

S ¢ Hgr. o £ £ e B

From snout to vent.. 93 130 48 65 5 3135 rIOq 59 6o
Head . .. e 530, 39 18 2 35 33 20 20
Width of head .o 35 50 18 26 42 41 21 20
Snout .. S o 14 6 8 12 11 7 7
ye =5 7 N 10 6 7 10 9 7 7
Interorbital width .. 3 5 2 2N 3i54, 2 2
Tympanum e 0" 7 4 6 9 7 4 4
Fore limb AT JORNEL 72 BN 8L 60 37 32 30
First finger s T 16 7 9 I4 14 7 7
Second finger o 10 I3 6 80 a1 6 6
Third finger ok 17 38 11 16 15 8 9
Fourth finger S5 g 13 5 ST -6 6
Hind limb --M45 100 72 o8 153 148 84 84
0150 o <o 42 55 21 28 45 43 25 25
Foot .. s 46 6t 208 Ny 51 52 3 30
Third toe me 2908 38 . 7 20" 33 =300 18. . ‘18
Fourth toe EaR iR gy a9 4 4 3% 36
Fifth toe -~ 35 4 1 23 33 37 3t 22

!=2. Madras. 3. Malabar. 4—j. Ceylon. 8. S. Ceylon.

Habitat —Southern India and Ceylon. »

[In life the adult of this species has the back of a bright leaf-
green colour, with the mid-dorsal streak, if present, primrose-
yellovs.,-. In half-grown individual the colours are paler and the
conspicuous spots of the young frequently persist.

The locality ““Puri” given by Mr. Narayan Rao and myself
(Rec. Ind Muys, XV, p. 31) is probably incorrect, being based on
somewhat faded specimens of tadpoles from running water (see my
1191:6_0:1 R, cyanophivciis). On a recent tour through the eastern
districts of the Madras Presidency I failed to find R. hexadactyla
north of Nellore,

’ Th.xs frog usually lives amongst dense aquatic vegetation, m
which its green colour conceals it admirably. In Madras it 1S
€aten by F renchmen, being captured by means of a hook baited
With a red rag and pulled on a line through the weeds it frequents.

2, Rana cyanophlyctis.

Rana cyanophlyciis, Schneid., Hist. Amph. 1, p. 137 (1709); Peters,
Mon, Be'}:. Ac. 1863, p. 78; Gunth,, /&pr. B, Ind. p. 406 (1864);
Steind., Novara, Amph. p. 20 (1867); Stoliczka, Proc. As. Soc. Beng.
1872, p. 102; Blank., Zool. E. Persia, p. 433 (1876); Bouleng., Cat.
Batr. Ecaud., P; 17 (1828), and Faun. Ind., Rept. p. 442, {1890) ;
Murray, Zool. Sind., p. 308 (1884); Anders., Proc. Zool. Soc. 1895,
P 660, pl. xxxvii. fig. 2; Ferguson, Fowrn, Bomb. N.H. Soc. XV,
1904, p. 500: Bouleng., Faun. Mal. Pen., Kept. p. 228 (1912)
Annand. and Rao, Rec. /nd. Mus, XV, 1918, p. 30, fig.

Rana bengalensis, Gray, Ind. Zool. 1, pl. Ixxxii, fig. 2 (1834) ; Kelaart,
Prodg. Faun. Zeyl. 1, p. 192 (1852).

Rana leschenanitii, Dum. et Bibr,, Er[ Gen, VIII, p- 342 (1841) ; Cantor,

. Cat. Mal. Rept. p. 138 (1847); snth., Cat. Hai. Sal. p. 11 (1858):

Dicroglossus adolfi, Ginth., Proc. Zool. Soe. 1860, p. 158, pl. xxviii,
fig. B, and Rept. Brit. Ind, g 402 (1864).

Rana ehrenbergii, Peters, Mon. Berl. Ac. 1863, p.70; Bouleng., Cat. Batr,
Ecaud., p. 18,




1920.] G. A. BOULENGER : Frogs of the Genus Rana. 13

Vomerine teeth in small, round or oblique groups on a level
with the posterior borders of the choanae or just behind them,
equally distinct from each other and from the latter, or closer
together. ‘Tongue as in the preceding species. _

Form less robust than in the preceding, with more distinct
waist.

Head broader than long, rarely as long as broad, much
depressed ; snout rounded or very obtusely pointed, scarcely pro-
jecting beyond tl_1e mouth, as long as or longer than the eye;
canthus rostralis indistinct; loreal region very oblique, feebly con-
cave ; nostril equa:lly distant from the eye and from the end of
the snout, or a little nearer the former; distance between the
nostrils equal to or a little greater or a little less than the inter-
orbital width, which is usually much narrower than (not more than
half) that of the upper eyelid ; tympanum § to nearly once the
diameter of the eye, I} to 5 times as long as its distance from the
latter.

Fingers more or less pointed, with a more or less distinct
dermal border, first and second equal, third longer than the snout;
subarticular tubercles small, feebly prominent.

Hind limb rather thick, moderately long, the tibio-tarsal
articulation reaching the tympanum, the eye, or between the eye
and the nostril, the heels meeting or not when the limbs are
folded at right angles to the body ; tibia 2} to 3} times as long as
broad, 2 to 2} times in length from snout to vent, shorter than
the fore limb or than the foot. Toes with the tips swollen or
dilated into very small discs, with very broad web reaching the
tips, the free border very feebly emarginate; the fourth toe not
extending very much beyond the third and fifth; outer metatar-
sals separated nearly to the base ; subarticular tubercles very
small, feebly prominent; a strong dermal fringe on the outer toe ;
tarsal fold feeble or absent; a small but very prominent, pointed,
digitiform inner metatarsal tubercle, its base } to j the length of
the inner toe; no outer tubercle,

Skin of upper parts with large pores, smooth or granular, often
with small warts which may be tipped with minute asperities ;
a strong fold from the eye to the shoulder, often connected with its
fellow across the head just behind the eyes. Lower parts smooth.

Greyish or olive above, with dark olive round spots or mar-
blings ; a more or less distinct dark, light-edged band along each
flank, and on the front and back of the thighs, often disappearing
in the adult ; spots not forming complete cross-bands on the limbs.
Lower parts white, marbled spotted, dotted or vermiculated with
blackish.

Males with a grey or blackish external vocal sac on each side,
projecting through a slit close to the posterior half of the mandi-
bular ramus, the slit as long as or a little longer than the eve; no
other secondary sexual characters,

Skeleton as in R. hexadactyla, but nasal bones smaller and
terminal phalanges of toes a little expanded at the end,



Measurements tn millimetres.
10. I1. 12. 13. 14 15. 16. 17. 18. 19. 20. 2I. 22, 23. 24. 25. 20. 27. 28. 20. 30. 3. 32 33 34. 35- 36

IS0 %0 3 40 se G EEE 9,
T e R O o R G T O O e i S R e S O G R R
From snout to
vent .. 06 288755764608564554747464574686065604539444762425554405045646140336055
Head .. 2T 31 30 26 20 21 21 38 21 19 16 17 17 16 25 23 2t 21 20 16 14 15 16 20 15 20 20 I4 I3 15 21 20 14 T4 20 I9
\.dethofhead.. 24 38 36 30 23 25 25 33 2% 22 17 19 19 18 28 25 23 24 22 17 1§ 16 17 21 16 22 21 15 17 16 23 22 14 15 21 19
Snout HES 170 SEROTEG o7 T e et 5 6 SR 6 JORSE  CEMRLass  SNS 0T SF LR E 7 A S SIS e 655 5 656
Rk s oy B RS Sy GG s g5 sishEd ey (OERGRNONES ¥ S O B S RGN
Interorbital .
width AR T L N S T DI T S Sl S e S R S Ml G 13 T S e e A TN b g A e (I T
Tympanmm!.." 45 6 6 6 455 6. 68 4 353 3&3 5 5 4 505 4 3 354 3 34 S g oisigh P LARs N5t C33E 4504
Fore limb v~ 38 55 52 47 34 38 38 30 35 32 25 24 26 26 40 37 34 35 34 26 20 24 25 34 24 33 31 2r 25 27 33 34 24 22 32 30
ot Srger . 4 THOE 1057 g 710 G876/ 5. GAEEhECB Ty SR8 6 4 6. V6L 7uEN T S48 SIS0/ 35,
Second finger.. 8 12 12 1o 7 7 7 10 O N S Lt e SR R T R U G BN SR I G e SR S e R
Phiva finger: .. 30 T4 340 1% "9 fg/ 913 M0 9 7 6. 9-s6820 100 ‘9 ToEAQL 7§ 7 BESIONE 60 107 S0 SR Saais R g0 8§ ICENO
Fourthfinger.. 8 12 12 10 7 7 7 10 7 6 5535 455 7 8 6 ‘7 7 §. PSix sy 45.6 16 sugss 88 6 50835 7 6
Hind limb .. 94 130 130 107 90 95 92 124 95 88 70 67 70 68 99 93 85 93 87 71 52 71 90 66 83 78 60 70 73 98 86 64 61 8 78
Tibia {. 29 41 40 34 28 30 20 39 20 27 22 20 21, 2L 33 30 26 29 ‘27 22 16 20 22 27 20 25 24 19 21 22 30 27 20 19 26 23
Foot .o 32 44 45 37 31 32 31 42 32 30 24 32 232 22 35 33 30 32 30 24 I7 24 24 30 22 20 327 20 23 24 32 29 22 21 30 27
Third toe .. 20 30 30 24 19 19 I9 25 20 18 16 I4 T4 15 20 19 17 20 20 16 II I5 I5 19 13 18 18713 T4 .16 300 18:113 913 20, 16, ==
Fourthtoe .. 26 30 30 32 25 27 26 35 27 26 20 18 19 19 29 27 26 27 26 321 13 20 20 26 19 24 23 16 18 21 27 25 18 18 25 22
Fiith toe we 231 32 32 26 22 21 2t 29 22 2r 17 1§ 16 16 23 21 21 23 22 17 II 16 16 21 16 21 19 14 15 17 2I 20 15 15 21 18

1—4. Aithalhim, near Aden. 5. Abian country, S. Arabia. 6—8. Upper Hushabi, S. Arabia. g—1o. Pishin, Baluchistan. 11, Quetta, Baluchistan. 12—i7.
S. Waziristan, Afghanistan, 4500 f. 18—19. Kashmir. 20, Bhim Tal, Kamaon Himalayas, 4500 f. 21. Simla, Himalayas (type of Dicroglossus adolfi). 22—23. Pharping,
Nepal. 24. Nepal. 25—27. Benares. 28—29. Trevandrum, Travancore. 30—j2. Piermud, Travancore, 33—36. Ceylon.
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Tadpole with the tail 1} to 2 times as long as the body,
pointed, the dorsal crest extenc}mg on -the body. : Beak entirely
black . surrounded by a large circular lip, with a single, marginal,
series’of horny teeth in front, and. two series behind, both unin-
terrupted.! Size large (up to 100 milim. or more).

Eggs small, I to 13 m.xllm. in diameter.

Habitat. South Arabia, Baluchistan, Afghanistan, Himalayas
up to 6,000 ft., India and Ceylon. The occurrence of this species
in the Malay Peninsula (fide Ca.ntor) is very doubtful.

There is something wrong in Duméril and Bibron’s description
of R. leschenaultii, as the belly is stated to be ‘ percé de pores dis-
posés en lignes,' as in R. hexadactyla, which is not the case in any of
the specimens examined by me. I have examined the type speci-
mens, nine in number, in the Paris Museum, and find in two of
them a short series of pores on each side of the posterior part of
the belly. The usual absence of the series of small porous warts
on the lower parts is one of the most striking characters distin-
guishing R. cyanopldyclis from .R. hexadactyla.

[The tadpoles of this species are plastic and vary considerably
with their environment. Those from the edge of streams are more
slender and smaller than those from still water. The former can
often be distinguished from the tadpoles of R, hexadactyla by little
but colour.

1 have recently described the manner in which R. eyanophlyc-
tis skips over the surface of the water (Rec. Ind. Mus. XVI, p. 122)—
a habit first noticed by the Emperor Babur in the 16th century
and wrongly attributed in recent times to R. lmmnocharis, the
structure of the feet of which is quite unsuitable.

The geographical range of R. cyanophlyctis extends along the
Mekran Coast into Persian Baluchistan, where Blanford’s speci-
mens were obtained. It is also common in the Quetta hills up to
at least 6,000 feet. I failed to find it in the Baluchistan desert or in
Seistan, but Nikolsky has described a race from the latter country.
I have seen no specimens from Burma and the species is evidently
very scarce in the Malay Peninsula, in which it is probably
confined to the northern districts. There can, however, be no
doubt as to its occurrence in Peninsular Siam, where I captured a
perfectly typical specimen : see Mem. As. Soc. Bengal VI, p. 45.

At Quetta I have seen frogs of this species floating with
R. sternosignata on the surface of a pond the edge of which was
frozen. They seemed fairly active, but did not skip. This habit
of skipping, however, seems to be less well-developed, as I have
noticed both in the Nilgiris and Himalayas, among individuals
living at high altitudes than in those in the plains. Hill speci-
mens, moreover, are usually smaller than plains specimens, but
this is not the case at Quetta —N. 4.].

i I According to Annandale and Rao, the condition of the rows of horny teeth
is variable; they figure a specimen with a single short row on each side of the
upper lip and a short inner row on each side of the lower,
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3. Rana verruculosa.
Rana tigrina var. verruculosa, Roux, Zool. Fahrb. Syst. XXX, 1011,
P- 504 =

Vomerine teeth in oblique series originating in the middle
between the choanae or a little further back and extending beyond
the level of their posterior borders.

Head slightly broader than long; snout rather pointed, a
little longer than the eye; canthus rostralis obtuse ; loreal region
oblique ; nostril a little nearer the eye than the tip of the snout;
interorbital space narrower than the upper eyelid; tympanum
very distinct, a little more than half the diameter of the eye and
narrowly separated from the latter,

Fingers rather short, obtuse, first longer than the second,
third longer than the snout; subarticular tubercles moderate.

Hind limb rather long, the tibio-tarsal articulation reaching
the tip of the snout, the heels overlapping when the limbs are
folded at right angles to the body; tibia 3} times as long as
broad, } length of head and body, a little shorter than the fore
limb or than the foot. Toes obtuse, entirely and very broadly
webbed, the web feebly emarginate ; outer metatarsals separated
nearly to the base; subarticular tubercles oval, moderately pro-
minent ; a tarsal fold ; inner metatarsal tubercle oval, § the length
of the inner toe; no outer tubercle,

Skin of upper parts corrugated, back with numerous, very
prominent, short oval warts disposed irregularly, sides with larger
warts ; smaller, subconical warts on the limbs ; sometimes a fold
across the head, behind the eyes; a rather prominent curved
glandular fold above and behind the tympanum.

Grey. above, uniform on the back, somewhat marbled with
black and yellow on the sides; hinder side of thighs vermiculate
with black and white. Lower parts white, with small grey spots
on the throat. 7

Males with external vocal sacs, forming folds on the sides of the
throat, which are blackish.

M easurements of male type specimen.

From snout to vent

=4 millim.
Head ?3
Width of head ... pve 120
Snout ST 208
Eye RTAREAT
Interorbital width 35
Tympanum 4
Fore limb i o 30
Hind limb s e v 03
Tibia oe 26
Foot 20

Habitat, Wetter Island, Sunda Archipelago.
I have not seen examples of this frog, but am indebted to Dr.
Rou for notes which show that if R. cancrivora is to be regarded
as a valid species, R. verruculosa also deserves to be treated as such,
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4. Rana tigrina.

Rana tigrina, Daud., Hist. Rain. Gren. Crap. p- 64, ploxx (1803), and Aist,
Rept. VILL, p. 125 (1803); Kelaart, Prodr. Faun. Zeyl. p 192 (1852);
Gunth., Proc. Zool. Soc. 1875, p. 567; Anders., Amat. Zool. Res.
Yunnan, p.837(1879); Bouleng., Faun. Ind., Rept. p. 449, fig. (1890) ;
S. Flower, Proc. Zool. Soc. 1890, p. o1, and 1899, p. 891, pl.!ii. , fig.2;
Stejneg., Herp. Fapan, p. 1309, fig. (1907); Annand., Mem. As. Soc.
Beng. V1, 1017, p. 122, figs., pl. v, figs. 1-2, and pl. vi, fig. 1; Bou-

leng , Rec. Ind. Mus. XV, 1018, pp. 51, 65; Annand., Rec. Ind. Mus.
XV, 1018, p. 6o, fig. 919, PP 5h 95

? Rana picta, Grevenh., Delic. Mus. Zool. Vratisl. I, p. 30 (1820).

Rana brama, Lesson, in Bélang., Voy. Ind. Or., Rept. p. 229, pl. vi (1834).

Rana tigrina, part,, Dum. et Bibr., £rp. Gén. VIII, p. 375 (1841) ; Ganth,,
Cat. Batr. Sal. p. 9 (1858); Peters, Mon. Berl. Ac. 1863, p. 77;
Ginth., prf. Brit. Ind., P 407(18()4); Steind,, Novara, Anxph, P17
(1867) ; Bouleng., Cat. Batr. Ecaud. p. 26 (1882), and Fausn. Mal.
Pen., Rept. p. 234, fig. (1912).

Rana malabarica (non D, et B.), Kelaart, op. ¢it., p. 191,

Rana crassa, Jerdon, Fourn, As, Soc. Beng. XX11, 1853, p.531; Anders.,
g’rog- Zool. Soc. 1871, p. 199; Annand., Rec. Ind. Mus. XV, 1918, p.

1, fig. : X

Rana occipitalis, Gunth., Caf. Batr. Sal. p. 130, pl. xi (1858); Bocage,
Forn. Se. Lisb. 1, 1866, p. 73; Boettg., Abh. Senck. Ges. X1I, 1881, p.
316; Bouleng., Cat. Baty. Ecaud. p. 27(1882) ; Bocage, Herp. Angola,
p- 155 (1803) ; Werner, Sitzb. Ak, Wien, CXV], i, 1908, p. 1887.

Pyxicephalus fodiens, Peters, Mon. Berl. Ac. 1860, p. 186.

Rana hydraletis (Boie), Peters, Mon. Berl. Ac. 1863, p. 78.

]Igplob’atraclms ceylanicus, Peters, Mon. Berl. Ac. 1863, p- 449; Giinth.,
Rept. Brit. Ind. p. 410 (1864).

Rana bragantina, Bocage, Rev. Mag. Zool. 1864, p. 253. )

Rana figrin;(; yar: pantherina (Fitz.), Steind., Novara, Amph. pl. i, figs. 14
—17 (1807},

Rana {}{oplogafmchm‘) ceylanica, Ginth,, Ann and Mag. N.H. (3) 1X,
1872, p- 57:

Rana t?gn’na. var. ceylanica, Boettg., Ber. Offenb. Ver. Nat. 1892, p. 04.

Rana burkills, Avnand., Rec. Ind. Mus. V, 1910, p. 70.

Rana rugulosa (non Wiegm.), Annand., Mem. As. Soc. Beng. V1, 1017,
p. 126, pl. v, fig. 3; Malcolm Smith, Fourn. N.H. Soc. Siam, 11, 1017,
p. 263, pl.— fig. 2; Annand., Rec. [nd. Mus XV, 1918, p. 6o.

Rana tigrina, vars. crassa, occipitalis, burkilli, Bouleng., Rec. Ind.
Mus. XV, 1018, p. 57.

Forma typica.

Vomerine teeth in strong or very strong, oblique, straight or
slightly curved series narrowly separated from each other, originat-
ing close to the anterior bon}cr of the choanae and extending
beyond the level of their posterior borders. A rather feeble bony
process at the anterior extremity of the lower jaw in adult speci-
menSI‘*Iead as long as broad or broader than long, rather strongly
depressed ; snout rounded or pointed, projecting more or less
bevond the mouth, longer than the eye; canthus rostralis obtuse;
loreal region very oblique, more or less concave ; nostril equi-
distant from the eye and the tip of the snout or nearer the latter ;
interorbital space much narrower than the upper eyelid ; tym-
panum very distinct,  to once the diameter of the eye, 1} to 2}
times its distance from the latter.
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Fingers rather short or moderately long, obtusely pointed,
with a more or less distinet dermal border, first longer than the
second, third shorter than the snout ; subarticular tubercles rather
small and feebly prominent,

Hind limb moderately long, the tibio-tarsal articulation reach-
ing the eye or between the eye and the nostril, the heels over-
lapping when the limbs are folded at right angles to the body ;
tibia 2} to 3 times as long as broad, 1# to 2} times in length from
snout to vent, as long as or a little longer or a little shorter than
the fore limb or than the foot. Toes obtuse or somewhat swollen
at the end, entirely webbed, the web but feebly emarginate ; outer
metatarsals separated nearly to the base; subarticular tubercles
rather small ; a dermal fold on the outer side of the fifth toe, and
a feeble one on the inner side of the first and of the tarsus, in-
terrupted by the inner metatarsal tubercle, which is blunt, feebly
compressed, 13 to 3 times in the length of the inner toe and 7% to
12} times in that of the tibia ; no outer metatarsal tubercle.

Skin of upper parts smooth or granulate, with large prominent
warts and longitudinal glandular folds, these folds usually regular,
though not extending along the whole length of the back, 6 to 14
in number ; a strong glandular fold from the eye to the shoulder,
and usually a fold across the head behind the eyes. Lower parts
smooth, !

Yellowish, green, or olive above, with dark spots, which may
be disposed in longitudinal series on the back, or form two or three
cross-bands ; a narrow yellow vertebral streak often present ; young
with a vellowish lateral band, from behind the eye, which may
entirely disappear in the adult ; a dark canthal streak and a more
or less distinct light streak above the upper lip, which may be
blackish or spotted with blackish ; limbs with dark cross-bands,
which may be irregular on replaced by large spots ; hinder side
of thighs marbled black and yellow ; often a fine vellow line along
the upper surface of the thigh and another along the inner side of
the calf. Lower parts white, without spots, or with only a few
on the throat,

Male with a white external vocal sac on each side of the throat,
forming longitudinal folds; fore limb moderately thickened ; a
strong pad on the inner side of the first finger, covered, during
the breeding season, with a greyish-brown velvet-like horny layer.

Nasal bones large, in contact with each other and with Fhe
fronto-parietals ; ethmoid hidden above or only a small portion
uncovered ; fronto-parietals narrow, feebly grooved along the
median line, sometimes fused : zygomatic process of squamosal
long. Omosternum forked at the base. Terminal phalanges ob-
tusely pointed,

Tadpole with the tail attenuate to a fine point and about
twice as long as the body. Circular lip entirely bordered with
Papi_llae; beak entirely black, the upper mandible with a strong
median cusp, the lower with two; horny teeth in 3 or 4 upper
and 4 or 5 lower series, the outer upper long and uninterrupted,
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the outer lower short and uninterrupted, the outer but one lower
long and uninterrupted.

Eggs small, 2 millim. in diameter in female measuring 162
millim, from snout to vent.

Measurements in millimetres,

I, 2, “3¢ 4. Se Gt 8 0 IO ST T RO T SO T AL
o I 2 Tay SRR O R
From snout to
vent .. 108 77 86 108 120 142 153 162 70 63 88 Bo 158 114
Head 6 26 20 38 38 46 350 SI 24 22 30 29 50 38
Width of head 3 26 20 40 41 85 60 62 25 23 32 20 40
Snout - 16 10, (Y2 "I2 810: 205 10 2T G SEORST Y S 21 16
Eye 0 8 v o Y xT 22V i1z TSt SS g STON SO TR O!
Interorbital
width e e 3 A" YA )5 s A NG Mg s R SO
Tympaoum .. 9o 6 B RS X0 11 MO LR ENG AEh LY TS
Forelimb .. 353 40 54 57 75 75 8o 37 33 47 41 75 53
First finger .. 11 USRS IS AR A (TR S (L, R S Tl ) AT o
Second finger 9 (TS 200 N & 8% 35 0 Gl WA T T ST e
Third finger .. 12 g 107 Iy 15 71658 =y Swae & 16" ¥3
Fourth finger 9 (IR T 0 A ¥ a0 & b ¢ G IS E b (o E el

Hind limb .. 167 130 156 170 202 210 222 100 97 1235 116 225 lég

Tibia .. 58 38 43 S 54071 °72 774 ‘3U 30 43 38 73
Foot R 2 50 52 67 72 68 32 30 45 38 71 55
Third toe ., 27 20 27 27 33 36 33 15 15 22 17 .34 27
Fourth toe .. 41 33 .30 43 5O 55 49 24 24 37 29 54 43
23 27 28 35 41 35 17 17 25 19 35 28

Fifth toe e BT
First toe o Lk |
Inner metatar-

sal tubercle 7 3 4’5 (Dl T B ey B 2 A M G

1. Sikkim. 2-3. Nepal. 4—s. Lahore. 6. Benares, 7. Lingasugur, Deccan,
8. Madras. o—r1o0. Malabar, 11=—12, Ceylon. 13—14. Penang (?).

..
- Ly L .
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T0: 13003 37 1027 g Lz as Qi 8] A17 53¢

i

Habitat. India from the Nepal Valley and the base of the
Himalayas, Cevlon, Assam, Burma, and Southern Yunnan.

The locality ‘ Penang,’ attached to specimens from Cantor's
collection in the British Museum, is very doubtful, as.in the case
of other specimens, probably from India, described by Cantor as
found in the Malay Peninsula.

[The geographical range of R. figrina extends as far north and
west as Peshaw.\r and I believe the base of the Baluchistan hills.
The few specimens I have seen from the extreme north-west of
India are, however, much duller in colour than those from Bengal
and seem to be in other respects intermediate between the forma

typica and R. crassa. Specimens from the Nepal Valley, beyond
the outer foot-hills of the Himalayas, are typical. N. A4 ]

This species has a much wider dlstnbutuou extending to S1am
China, and Tropical Africa, but the specimens from these outlvmg
countries deserve to be dlstmglmhed as races, which are even re-
garded by some as valid species. The four forms which T recog-
nize, one of which, R. occipitalis, Gthr., is African, may be dis-
tinguished as follows :— :

A. Regular longitudinal glandular folds, 6 to 14 in number,

usually present on the back.
AL 2
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Tibio-tarsal articulation reaching eve or between eye and
nostril ; heels overlapping ; tibia 13 to 2} times in length of head
and body; metatarsal tubercle % to 3 length of inner toe.

) Forma typica.

Tibio-tarsal articulation reaching tympanum or eye ; heels not
overlapping; tibia 23 to 2} times in length of head and body ; meta-
tarsal tubercle £ to once length of inner toe .. wvar. crassa, Jerd.

B. Glandular folds much broken up or absent ; if long, fewer
in number ; inner metatarsal tubercle i to ; length of
inner toe.

';‘ibio-tarsal articulation reaching eye or between eye and
nostril o 5 .« var, occipitalis, Gthr.
Tibio-tarsal articulation reaching shoulder, tympanum, or
posterior border of eye e <+ var. pantherina, Fitz.

Var. crassa, Jerd.
(R. fodiens, Peters, ceylanica, Peters),

A stouter, often more toad-like form, with very large, shovel-
shaped inner metatarsal tubercle, the length of which is 1 to 1}
times in the length of the inner toe and 5 to 7 times in the length
of the tibia. The tibio-tarsal articulation reaches the tympanum
or the eye, the heels do not overlap, and the length of the tibia,
which is always less than that of the fore limb, is 2} to 2} times
in that of head and body.

The web between the toes may be more deeply notched than
in the typical form.

The coloration is the same as in the typical form, but the
yellow vertebral streak appears to be more frequently absent.
Some specimens have large black spots on the gular region.

Annandale observes that the colour of living specimens from

" Madras is much duller than in the typical R, tigrina, a dull brown
being substituted for the greens and yellows.

The differences which separate R. crassa from R. tigrina are
closely paralleled by the typical R. esculenta and its var, lessonae,
which are connected by a complete gradation, and I feel sure that
if a large number of specimens of R, figrina could bz obtained,
from Ceylon for instance, exactly the same difficulties would arise
in defining the var. crassa. Annandale, who believes R, crassa to
be entitled to specific rank, mentions that ““the behaviour of the
living specimens sent to me from Madras differed totally from
that of individuals of R. figrina, s.s. The former when placed in
a vivarium the bottom of which was covered with sand, burrowed
immediately and concealed themselves below the surface. This
I have never known R. ligrina to do. Moreover, they did not

. possess anything like the same power of leaping.””! I have since
pointed out® that similar fossorial habits have’ been observed in

| Rec, Ind, Mus. XV, 1918, p. 63.
¥ Ann, and Mag. N.H. (9) 11, 1018, p. 255.
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the vars. lessonae and chinensis of R. esculenta, and that this fact
should be borne in mind by those who appeal to such ethological
departures from the normal as an argument in favour’of specific
distinction.

M easurements in millimetres.

1. 2, 3 4. 5. Ger =47
2 Ed " d d 2 T
From snout to vent oo 82 90 89 76 76 112 102
Head i R 28 31 29 23 26° %367 "NRg
Width of head o 30 36 32 26 275 . 40" 39
Snout 7 o } {o] ¢ 11 9 10 14 15
Eye o ok 8 11 9 9 9 11 11
Interorbital width A% 4 3 3 25 a2 4 4
Tympanum ., < 6 6 6 5 5 8 8
Fore limb .. i3 30, 49 43> 36101 395 578 NG0
First finger .. ota 8 9 8 7 7 10 11
Second finger 3 65 7 6 35 5 8 8
Third finger .. oS 9 10 9 7 5 IT « 1I
Fourth finger *H 65 7 6 5 5 8 8
Hind limb .. 5, 1co 139 118 08 106 155 161
Tibia oo e 35 42 35 31 52 48 48
Foot o e 38 44 41 32 32 50 50
Third toe .. 35 15 23 21 13 16 2 2
Fourth toe .. e 23 34 31 24 25 38 40
Fifth toe o o 17 26 23 16 17 2 20
First toe i o 7 9 7 6 7 9 10
Inner metatarsal tu-
bercle 5 e 7 6 6 6 5 7 7

1. Benares. 2—3. Madras. 4. Malabar. 35—7. Ceylon.

Habitat. ‘This variety is on record from the United Provinces
(Benares, Agra), Orissa (Chandbally), Madras town, Malabar and
Ceylon.

Var. pantherina, Fitz.

(R. brrkilli, Annand.; R.rugulosa, Annand. nec Wiegm.).

Differs from the typical form in the generally shorter hind
limib, the tibio-tarsal articulation reaching the shoulder, the tym-
panum, or the posterior border of the eye, the heels not or but
slightly overlapping, and the length of the tibia, which is less than
that of the fore limb, being contained 2} to 2} times in that of
head and body. The inner metatarsal tubercle is blunt, and its
length is 2} to 4 times in that of the inner toe, 8% to 14 times in
that of the tibia.

Although usually more rounded than in the typical form, the
shape of the snout cannot be used for the distinction of this variety
since it is more pointed and prominent in some specimens from
China (Shanghai) than in others from India (Madras).

The folds on the back, if present, are short, and in many cases
they are more correctly described as elongate warts.

The absence of any trace of a light streak above the upper
lip, which is marked with vertical dark bars, one or two of which
may extend to the eye, also distinguishes this form; the light
lateral band and the vertebral streak are absent in all the speci-
mens examined by me. The lower parts are often spotted or
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marbled with blackish, but a specimen from Pegu is without any
spots, and others from Siam and Shanghai have the markings
reduced to a streak in the middle of the throat.

This form is hardly to be distinguished from the African var.
occipitalis, Gthr., the range of which extends from the Egyptian
Soudan and Uganda to the Senegal and other parts of West Africa’
as far south as Angola. I am not sure I could aiways tell a Bur-

mese or Siamese frog from an African, and the tadpoles are identi-
cal,

Habitat. Burma, Siam, French Indo-China, China, and For-
mosa. Annandale also records this frog from Koh Samuie Id., N.E.
coast of Malay Peninsula, and reports having received a single
specimen from Madras town, among several of the var. crassa.

The name pantherina, Fitz., based on specimens from Hong
Kong, is the earliest that can be assignedd to this varietv. The
type of R. burkilli, Annand. is from Tavoy, Tenasserim.

5. Rana cancrivora.

Rana cancrivora, Gravenh., Delic, Mus. Zool. Vratisl. 1, p. 41 (1820);
Tschudi, Class. Batr., p. 30 (1838): Annand., Mem. As. Soc. Beng.,
VI, 1917, p. 128, pl. v, fig. 4; Malcolm Smith, Fourn. N.H. Soc.
Stam, 11, 1917, p. 264; Bouleng., Rec. Ind. Mus. XV, 1918, pp. 55,
65; Annand., Rec, Ind. Mus. XV, 1018, p. 63 ﬁgi

Rana wittigera, Wicgm., N. Act. Ac. Leop. Carol. XVII, 1835, p. 255,
pl. xxi, fig. 1.

Rana rugulosa, Wiegm., t.c. p. 258, pl. xxi, fig. 2.

Rana tigrina, part.,, Dum. et Bibr., Erp. Gén. VIIL, p.3751 (1841);
Ginth., Cat. Batr. Sal. p. 9 (1838); Peters, Mon. Berl. Ac. 1863, p.
77+ Ganth., Rept. Brit. Iml.,éa 407 (1864) : Steind., Novara, Amph.
p- 17 (1867) ; Bouleng., Cat. Batr. Ecaud. p. 26 (1882); van Kampen,
Nat, 7}/‘:1‘3117'. Nederl. Ind. LXIX, 1900, p. 33; Bouleng., Faun. Mal,
Pen., Rept. p. 234 (1912).

? Rana gracilis, var. pulla, Stoliczka, Fourn. As. Soc. Beng. (2) XXXIX,
1870, p 142,

Rana schliiteri, Werner, Zool., Ans. 1803, p. 84, Verh. sool-bof. Ges.
Wien, XLIII, 1803, p. 357, and Zool. Ans. 1897, p. 266; Stejneg.,
Herp. Fapan, p. 142 (1907).

Rana tigrina,var. angustopal mata, van Kampen, in M. Web., Zool. Ergebn.
IV, p- 388, pl. xvi, fig. 3 (10073, e

Rana tigrina, var. schlueteri, Barbour, Mem. Mus. Comp. Zool. XLIV,
1912, p. 64. et

Rana tigrina, var. cancrivora, Bouleng., Rec. Ind. Mus. XV, 1918, p, 58,

This frog has usually been confounded with R. tigrina, and 1

should have regarded it as a variety but for the fact, which is
now well established, that the tadpole is very different and very
similar to that of R. limnocharis, as first pointed out by van Kam-
pen.

__ The vomerine teeth, which vary very considerably, often
differ from those of R. figrina is being disposed in rather short
oblique series, well separated from the anterior borders of the
choanae; but some specimens' have longer and stronger series,
which may touch the inner anterior borders of the choanae.

I From Borneo, Java and Celebes.
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The shape of the head varies greatly; it is often quite as
long as broad, and it may even be slightly longer!; the snout
may be broadly rounded or as pointed as in any specimen of the
typical R. figrina. The diameter of the tympanum is 4 to % that
of the eye and 1} to 2 times its distance from the latter.

The tibio-tarsal articulation reaches the eve or between the
eye and the nostril, exceptionally only as far as the tympanum?;
the heels strongly overlap ; the length of the tibia is 2} to 3 times
its width and is contained 1§ to 21 times in the length from snout
to vent. The web between the toes is strongly notched and does
not reach the tip of the fourth; in some specimens even the two
last phalanges of the fourth toe are free, and such may be des-
cribed as having the foot § webbed. The inner metatarsal tubercle
is blunt and its length is contained 2} to 3 times in that of the
inner toe; no outer tubercle.

Longitudinal dermal folds, in the strict sense, are often absent
on the body; if present, they are reduced to 2 or 3 pairs, the
longest of which start from behind the upper eyelid at some dis-
tance from the supratemporal fold ; a V-shaped glandular fold often
present in the middle of the back, between the shoulders.

The coloration is much as in R. tigrina, var. pantherina, but
there may be, rather exceptionally,® a light streak along the side
of the body, as in the typical R. figrina; a light vertebral line or
broad band is sometimes present, but it is very rarely accompanied
by a light line along the calf.* Lower parts white, rarely spotted
or marbled with blackish : the male’s gular sacs grey or blackish.

The tadpole is very different from that of R. figrina and
hardly to be distinguished from that of R. limnocharis. The beak
is devoid of the strong cusps and is white edged with black, and
the horny teeth are in 2 upper and 3 lower series, all except the
inner upper long a_nd uninterrupted ; the marginal papillae are pre-
sent only on the sides of the upper lip, The tail is rather obtusely
pointed, and not twice as long as the body. '

The eggs measure I to 14 millim. in diameter.

Habitat. Malay Peninsula and Archipelago. The types of
R. vittigera and R. yugulosa are from the Philippines and China
(Macao, Cape Syng-more).

[Rana cancrivorais by far the commonest frog in rice-fields
and ditches round the Inland Sea of Singgora in Peninsular Siam
and also in the Malay State of Patani. It appears, however, to be
rare (if it exists) in the southern districts of the Malay Peninsula.

Individuals are frequently found in brackish water, and I have
seen one jump into the sea from a rock and swim ashore appar-
ently without suffering. N.A4.],

Completely linked with R. rigrina through the var. pantherina,
it is highly remarkable for this species to be characterized by so

t In a male from Padas, Borneo 2 In a fema'e from Chumpon, Siam.
& Specimens from the Philippines and Celebes.
% Specimens from the Philippmes.
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different a tadpole. According to the principles that have guided
me in the classification, R. cancrivora should be regarded as derived
from R. tigrina and as leading to R. limnocharis, with which it agrees
in the larval condition, more of the normal type prevailing in the
genus Rana.

I conclude that the differentiation of the tadpole in the two
species has arisen independently from that of the adult, and can-
not therefore accept the suggestion made by Annandale that the
case in question points to forms originally distinct having con-
verged to resemble each other in the adult condition. My opinion

is supported by wvarious examples grouped by Giard under the
term poecilogony.!

6. Rana verrucosa.

Rana verrucosa, Ginth., Proc. Zool. Soc. 1875, p. 567 ; Bouleng., Cat. Batr.
Ecoud., p. 29, pl. iv, fig. 1 (1882), and Faun. Ind., Repts, p. 448 (1890) ;
Boettg., Ber. Offenb. Ver. Nat. 1892, p. 94; Annand., Rec. Ind. Mus.
XV, 1918, p. 17, pl. i, fig. 1.

Vomerine teeth in strong oblique series, touching the anterior
borders of the choanae or narrowly separated from them.

Head a little broader than long, moderately depressed; snout
obtusely pointed, feebly projecting beyond the mouth, as long as
the eye; canthus rostralis obtuse ; loreal region very oblique, con-
cave; nostril equidistant from the eye and the tip of the snout or a
little nearer the latter; the distance between the nostrils greater
than the interorbital width, which is less than that of the upper
eyelid; tympanum very distinct, 3 to % the diameter of eye and
about twice its distance from the latter.

Fingers obtusely pointed, first longer than the second, third as
long as the snout or a little longer or a little shorter; subarticular
tubercles large and very prominent.

Hind limb rather long, the tibio-tarsal articulation reaching
the nostril or the tip of the snout, the heels strongly overlapping
‘when the limbs are folded at right angles to the body; tibia 3} to
4 times as long as broad, 1} to 1% times in length from snout to
vent, as long as or slightly shorter than the foot or the fore limb.
Toes obtusely pointed or slightly swollen at the end, § to § webbed,
two phalanges of fourth free; outer metatarsals separated nearly
to the base; subarticular tubercles rather small but very promi-
nent ; tarsal fold reduced to the distal half; inner metatarsal tubercle
elliptical, rather compressed, } to 4 the length of the inner toe;
a small outer metatarsal tubercle.

Head and back rough with warts of unequal size, some of
which may form curved folds on the anterior half of the back;
sometimes a rather indistinct fold across the head, behind the
eves; a strong, curved glandular fold from the eye to the shoulder.
Lower parts smooth, granulate under the thighs near the vent.

L Cf. Boulenger, Rec. Ind. Mus. XV, 1918, p. 65, and C.R. Ae¢, Sc. Paris,
CLXVIIL, 1918, p. 6o.
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Grey or brown above, with darker spots and large markings of
which the most frequent and regular are a V-shaped band between
the eyes, a »=<-shaped marking between the shoulders, and one or
two cross-bars on the posterior part of the body; a broad light
vertebral stripe is sometimes present, but, unlike what is the rule
in R. limnocharis and most other species, it is usually interrupted
by the dark markings; lips with dark vertical bars, two of which
usually proceed from the eye; limbs with complete or interrup-
ted dark cross-bars; sides of thighs black spotted with yellow, or
marbled black and yellow. Lower parts white, throat often spotted
or mottled with brown.

Male with internal vocal sacs and a rather feebly developed
pad on the inner side of the first finger.

Osteological characters as in R. limnocharis.

Tadpole with the tail obtusely pointed, about 1} times as long
as the body. Beak white, broadly edged with black; a long mar-
ginal series of upper labial teeth with a short series on each side;
3 long uninterrupted series of lower labial teeth, outer shortest;
lower lip with a series of papillae. .

M easurement in millimetres.

T2 8% 5. 6. ek TEARNY
A AT AR SRR A i S SR
From snouttovent.. 39 59 33 50 43 43 40 48 33
Head S ~op Xl 205 390 3P TR0 (RSN
Width of head 16 22" 20 20 <17 18 .06 a8 713
Snout e . 5 7 QiSHAGTE NS 6 5 6'5s 4%
Eye S .o 5 7 6's 635 6 6 5 6 4's
Interorbital width .. %5437 3 3 X5 Fonge- W 4 s o8 2
Tympanum AR SR 4 (o0 SRR S TR LR R ]
Fore limb. . o c23 350 307 2. rantlas s a sl N
First finger ot 45 37 6 6 35 s 5 6 4
Second finger veo 380N (EE S SN S R A S I S
Third finger 45 8 6's 7 6 6 5'5 6 4
Fourth finger o 35 3 5 5 4 4 4 4 3
Hind limb +» 66 103 8 90 75 80 70 83 37
Tibia St oo 122 33 BN aRNrg 25 . 23" 5220 110
Foot o o 1 227 T AR AR g8 R i S 27" 19
Third toe 12 17: 1% A6 XE SR SIS EeeE Y
Fourth toe a7e el S 23 23 -20/30 | ASHESYANTG
Fifth toe.. 5 12 Y0F 160 16 aYAl Y NS RNETS

1—7. Malabar (types). 8., Man Kodnur, Travancore. 9. Koni, Travancore,

Habitat. Malabar hills, up to 7000 feet in the Nilgiris, 4000
feet in Travancore.

[This frog is very abundant in the Travancore hills. It is
less common in the Nilgiris, but by no means scarce in the artifi-
cial lake at Ootacamund.

Unlike R. limnocharis var. nilagivica, R. verrucosa avoid small
springs and pools and is usually found at the edge of streams or
large reservoirs. Though the two frogs occur in the Nilgiris in
practically the same localities I have never seen them together.
N.A.L )
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7. Rana limnocharis.

Rana limnocharis (Boie), Wiegm., N. Acta Ac. Leop.-Carol. XVII, i,
1835, p- 255; Stoliczka, Proc. As. Soc. Beng. 1872, p. 102, and Fourn.
As. Sac. Beng. XLI1I, 1873, p. 116 ; S. Flower, Proc. Zool. Soc. 1899,

. 803; Bou eni. Spol. Zeyl. 11, 1904, p. 73; Van Kampen, Zool.
?ahrb.. Syst. XXII, 1905, p. 703 ; Stejneg., He;p. Fapan,p. 127, figs.
19o7) ; Van Kampen, Nat. Tijdschr. Ned. Ind. LXI1X; 1909, p. 35,
Bouleng., Vert. Faun. Mal. Pen., Rept. Batr.p. 236 (1912) ; Malcolm **
Smith, Fourn. N. H. Soc. Siam, 11, 1916, p. 165; Annand., Mem. As.
Soc: Beng. VI, 1917, p. 133, figs., pl. v. fig. 6; Annand. and Rao,
Rec. Ind. Mus. XV, 1918, R/ 33.

Rana gracilis (non Gravenh.), Wiegm., l.c.; Peters, Mon. Berl. Ac. 1863,
pP- 78; Anders., Proc. Zool. Soc. 1871, p. 200; Giinth., Proc. Zool. Soc.
1875, p. 507 ; Anders., Anat. Zool. Res. Yunnan, p. 840 (1879).

Rana nila irr'ca.i]crd., Fourn. As. Soc. Beng. XXI, 1853, p. 531; Bouleng.,
Spol. %cyl. 11, 1904, p. 73-

Rana agricola, Jerd,, le.

Rana vittigera, part,, Gunth., Cat. Batr. Sal. p. 9 (1858),

Rana gracilis, part., Gunth., Rept. Brit. Ind. p. 1409 (1864); Stoliczka,
:fmrn. As. Soc. Beng., XXXIX, 1870, p. 142; Bouleng., Caf. Batr.
Ecaud. p. 28 (1882).

Rana gracilis, var. andamanensis, part., Stoliczka, t. c. p. 143.

Rana limnocharis, part., Bouleng., Faun. Ind., Rept. p. 450 (1890).

Rana tigrina (non Daud.), Annand., Rec, /nd. Mus. VIII, 1912, p. 8.

Rana wasl, Annand., Mem. As. Soc. Beng. VI, 1917, p. 131, pl. v, fig. 5.

Rana limnocharis, subsp. andamanensis, Annand., t.c. p. 133, pl. v, fig. 7.

Rana limnocharis, subsp. nilagtrica, Annand., t.c. p. 134-

Rana limnocharis, subsp. syhadrensis, Annand., Rec. Ind. Mus. XV, 1919,
p- 123.

Forma typica.

Vomerine teeth in more or less oblique series between the
choanae or extending a little beyond the level of their posterior
borders, usually short and more widely separated from the an-
terior corners of the latter than from each other, but excep-
tionally ! nearly touching the choanae in front; sometimes®almost
entirely behind the level of the choanae.

Head as long as broad, exceptionally slightly longer or slight-
ly broader, moderately depressed ; snout rounded or pointed,® pro-
jecting more or less beyond the mouth, as long as or a little
longer than the eye; canthus rostralis obtuse ; loreal region oblique,
more or less concave ; nostril usually nearer the end of the snout
than the eye; the distance between the nostrils greater than the
interorbital width, which is much less than that of the upper eye-
lid ; tympanum very distinct, 1 to % the diameter of the eye and
2 to 3 times its distance from the latter.

L Perak, Malacca, Borneo, the other extreme in a female from Ningpo, in
which the teeth form two small oval groups close together and widely separated
from the choanae. Stejneger did not seem to be aware of the great amount of
variation in the vomerine teeth when he adduced the character of their more pos-
terior position for placing R. Iimnocharis far away from R. tigrina in the system.

* Several specimens from the Nilgiries. Stejneger describes these groups
of teeth in Japanese specimens as having the anterior extremities on a line with
the posterior Eorders of the choanae,

8 An ncutcly ointed spout, as figured by Annandale, is exceptional; the
usual form is as in his figure of R. wasl.
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Fingers obtusely pointed, first longer than the second, third as
long as the snout or a little shorter or a little longer; subarticular
tubercles well developed and very promivent.

Hind limb moderately long, the tibio-tarsal articulation reach-
ing the tympanum, the eye, or the nostril, the heels more or less
overlapping ! when the limbs are folded at right angles to the body ;
tibia 2§ to 3} times as long as broad, 1} to 24 times in length from
snout to vent, as long as or a little longer than the foot, rarely
a little shorter, usually a little shorter than the fore limb. Toes
obtusely pointed or slightly swollen at the end, usually 1 webbed,
three phalanges of fourth free, rarely § webbed,® only two pha-
langes of fourth free; outer metatarsals united in the basal half or
third; subarticular tubercles rather small but very prominent;
tarsal fold absent or reduced to the distal half; inner metatarsal
tubercle oval or elliptical, blunt, } to § the length of the inner
toe; a small outer metatarsal tubercle exceptionally very indis-
tinct,® or confluent with the dermal fold of the outer toe.

Upper parts with more or less prominent warts, with or with-
out longitudinal glandular folds on the back, which are usually
short or much interrupted; a more or less distinct fold across the
head, behind the eyes, and a strong, curved, glandular fold from
the eye to above the shoulder. TLower parts smooth, or posterior
part of belly and proximal part of thighs granulate.

Grey, brown, or olive above, sometimes suffused with bright
carmine,* usually with more or less distinct dark markings, of
which the following are the most characteristic, although by no
means constant :—A V-shaped band from eye to eye; a >~<-shaped
marking on the back between the fore limbs, the fork on each side
embracing a light spot, which is sometimes continued as a band
along the body ;® this dark marking sometimes W-shaped or broken
up into five spots; a straight or V-shaped band across the sacral
region. A yellowish vertebral line or broad band often present,
dividing the above markings. Lips with dark vertical bars, two
of which usually proceed from the eye; limbs with complete or,
more often, incomplete dark cross-bars; rarely a light line along
the calf: sides of thighs yellow, marbled with black. TLower parts
white, throat rarely mottled with brown.*

Male with a vocal sac on each side, forming loose folds on
the throat, which is brown or blackish on the sides, more fre-
quently with a large M-shaped black marking: fore limbs robust ;
a rather strong pad on the inner side of the first finger.

I Describing a female specimen from Japan, Stejneger says the heels only
touch, without overlagping. I have never seen such a specimeén; in the one
with the shortest limbs (Shanghai) the heels slightly overlap,  Stejneger how-
ever contradicts himsell on this point, as in the key to the species of Rana (p. 0g)
he assigns to K. limnocharis ' heels overlapping considerably."

2 Several specimens from Malabar.

8 A few specimens from Malabar, Sikkim, and Borneo.

3 Cf, Boulenger, P.Z.S. 1890, p. 31.

8 This light band is a remmant of that which is often better developed in R,
tigrina and K. cancrivora, % Specimens from the Nilgiries,
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Nasal bones large, in contact with each other, narrowly separ-
ated from the frontoparietals, only a small portion of the ethmoid
remaining uncovered ; frontoparietals narrow, flat; zygomatic pro-
cess of squamosal moderately long. Omosternum forked at the
base. Terminal phalanges obtusely pointed.

Tadpole with the tail attenuate to a rather obtuse point,
about twice as long as the body. Beak white, edged with black;
a long marginal series of upper labial teeth with a short series on
each side; 3 long uninterrupted series of lower labial teeth, outer
shortest ; lower lip with two series of long papillae.

[Individuals from comparatively high altitudes in the Hima-
layas, Burma and the Western Ghats are usually small and at
some spots in the Himalayas (e.g. Sitong Ridge in the Darjiling
District) are of a peculiar grey colour with rounded dorsal warts.
No definite structural differences, however, can be found to
separate most of these mountain forms, except that in the race
peculiar to the Western Ghats in Bombay the first and second
fingers are usually almost equal or subequal in length. For this
Bomby race I have recently proposed the varietal name syhadrensis
(see Rec. Ind. Mus. XVI, p. 123; 1919). The Nilgiri race (nila-
girica, Jerdon) is not dwarfed. 2

Rana limnocharis is, after R. cyanophlyctis, the commonest and
most universally distributed of the Indian frogs. It frequents the
edge of ponds and marshes and leapsinto the water when disturbed,
as a rule rapidly swimming ashore again. It cannot skip on the
surface as R. cyanophlyctis does. In mountainous districts it under-
goes a prolonged period of hibernation, during which it concealsitself.
Individuals which have fallen into wells and been unable to escape
or have been placed there in order to eat insect larvae (as I believe
is a custom in some parts of India) float on the surface in cold
weather in a semi-torpid condition.—N. 4.].

Habitat. FEastern Asia, from Japan and China to India, Cey-
lon and the Malay Peninsula and Archipelago, eastward to the
Philippines, Borneo and Lombok. Recorded from up to #7000
ft. in Sikkim.

I have placed the tecently describel R. was!, Annand., from
N. Borneo, the Nicobars, Burma, the Khasi Hills, and the extreme
east of the Himalayan foothills, simply in the synonymy of
R. limnocharis, as the short description does not give a single char-
acter to justify a separation, and the figure agrees perfectly well
with an average specimen of the typical form. Dr. Annandale has
favoured me with the loan of one of the type specimens, from Kuch-
ing, Sarawak.

Var. nilagirica, Jerdon.

Differs from the typical form in the longer hind limbs, the
tibio-tarsal articulation reaching the tip of the snout. As how-
ever the specimens referred to R. nilagirica resemble very closely
others, likewise from the Nilgiries, in which the limbs are not longer
than in the typical form, and as Dr. Annandale has observed an
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almost complete grading between the two, I am no longer in favour
of reviving Jerdon’s species.

The pale streak or spot between the eye and the commissure
of the jaws, which Annandale points out as characteristic, is also
to be seen in some of the other specimens from the Nilgiries, as well
as in a form from the Malay Peninsula.

[I have recently examined a very large series of specimens in
the Nilgiries. Individuals that conform more or less closely to the
varietal type occur all over the plateau and also in the gorge of
the Bhavani River at the base of the hills. With them are found
individuals that could hardly be distinguished from the forma
typica.

This frog lives at the edge of small springs and ditches and in
patches of marshy ground on the hill-side. It breeds in stagnant
water.—N. 4.].

M easwrements in millimetres.

1. 2. 3.

g $ ¥
From snout to vent 6 48 48
Head i 2 18 17
Width of head 2 IGINRLY.
Snout e 7 7 6
Eye 2 6 6 5
Intcrorbital width 275 FET SRS
Tympanum .. 4 3s 35
Fore limb 31 27 A7
First finger .. 7 6 6
Second finger 5 5 3
Third finger .. 7 7 7
Fourth finger 4 5 3
Hind limb 3 7 vor Q4w 89 ' .90
Tibia & i = {v o) ERN e
Foot i XA 5 st 1) 3030 32
Third toe .. e . X 16 IS ;
Fourth toe .. o .. e 2é o ,g
Fifth toe .. % o FA T ¥

i. Nilgiries. 2. Malabar. 3. Madras Presidency.

Habitat. Nilgiri and Shevaroy hills, Madras Presidency.

Var. syhadrensis, Annand.

Described as ‘‘ a dwarfed race akin to the subsp. nilagirica,
but of much smaller stature and with the hind limbs as a rule
shorter, The first finger hardly extends beyond the second ; tlfe
hind feet are as in the typical form except that the webbing is
slightly less extensive and the tibio-tarsal articulation reaches the
anterior border of the eye or a point between it and the tl.p of
the snout, The dorsal surface is gray with black spots sometimes
with a reddish suffusion; a narrow pale mid-dorsal line is often
present; the ventral surface is white, with the whole of the throat
black in the adult male.”
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Measwrements tn millimelres.

o o=40N

- 0
w

SR VRSN I S

From snout to vent
Head .. -
Width of head
Snout

Eye e ots
Interorbital width ..
Tympanum :
Fore limb

First finger

Second finger

Hind limb

-
B NN 0 v
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N NS
A 4
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Habitat, Hills and elevated wvalleys of the middle region of
the Bombay Presidency, between 2000 and 4000 feet altitude.

Since describing this form, Dr. Annandale has become ac-
quainted with its tadpole, having received from Khandalla in the
Western Ghats series which show the mouth disc to have normally
only 3 rows of horny teeth (one upper and two lower). In two
specimens examined, however, the rows are abnormal and asym-
metrical. In one of those individuals five rows can be distinguished.
Dr. Annandale thinks the tadpoles described by Ferguson (Journ.
Bomb. N.H. Soc. XV, 1904, p. 501) from Travancore should be
referred to this variety.

Var. andamanensis, Stoliczka.

Annandale has pointed out that this name is founded on ex-
amples of R. @oriae, Blgr., and ot a small form of R. limnocharis to
which he proposes to restrict it.

““This form closely resembles the forma typica except in its
small size and peculiar coloration. The dorsal surface of the head
and body is of a rich chestnut-brown, while the sides are of a dark
brown densely spotted with black. A narrow blackish line, some-
times running on a raised ridge or series of longitudinal folds, often
separates the two areas; zigzag dark bars sometimes run across
the back, and there is frequently a dark cross-bar between the
posterior part of the eyes. The lips are more or less mottled and
the throat feebly irrorated.”

Habitat. Andamans and Tenasserim.

8. Rana greenii.

Rana vittigera, part., Ginth,, Cat. Baty, Sal. p. 9 (1858).

Rana gracilis, part,, Gunth,, Rept. Brit. Ind. p. 409 (1864) ; Bouleng., Cat.
Baty. Ecaund. p. 28 (1882).

Rana limnocharis, part.,, Bouleng., Faun, Ind., Rept. p. 450 (1890).

Rana greenit, Bouleng , Spol. Zeyl. 11, 1904, p. 74.

Rana limnocharis, subsp. greenti, Annand,, Mem. As. Soc. Beng. VI, 1917,
p. 134.

Vomerine teeth in rather strong oblique series between and

extending posteriorly well beyond the choanae,
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Head as long as broad, exceptionally slightly longer or
slightly broader, moderately depressed ; snout rounded or obtusely
pointed, as long as or a little longer than the eye, projecting more
or less beyond the mouth ; canthus rostralis very obtuse; loreal
region oblique, concave ; nostril equidistant from the eye and the
tip of the snout; the distance between the nostrils a little greater
than the interorbital width, which is a little less than that of the
upper eyelid ; tympanum very distinct,  to £ the diameter of the
eye and about twice its distance from the latter.

Fingers obtusely pointed, first and second equal or first ex-
tending very slightly heyond the second, third as long as or a little
longer than the snout; subarticular tubercles well developed and
very prominent.

Hind limb moderately long, the tibio-tarsal articulation reach-
ing the eye or the nostril, the heels strongly overlapping when
the limbs are folded at right angles to the body ; tibia 3 to 4 times
as long as broad; about twice in length from snout to vent, as
long as or a little shorter than the foot, as long as or a little
shorter than the fore limb. Toes obtusely pointed, not quite
webbed, 3 phalanges of fourth free; outer metatarsals united in
the basal third:; subarticular tubercles rather small but very
prominent ; tarsal fold absent or reduced to the distal half ; inncr
metatarsal tubercle very small, oval, i to 1 the length of the inner
* toe; outer metatarsal tubercle indistinct, or confluent with the
dermal fold of the outer toe. ., ’

Skin smooth above, with 4 to 8 very prominent, continuous or
interrupted glandular folds along the back, these folds usually
straight and very regular; sides with granules and short glands ;
a rather indistinct fold usually present across the head, behind the
eyes; a curved glandular fold from the eye to the shoulder.
Lower parts smooth.

Brown above, with black spots on the body, dark vertical
bars on the lips, and more or less regular cross-bars on the limbs ;
the dorsal folds sometimes edged with blackish; a narrow or
broad yellowish vertebral streak constantly present. Lower parts
white, throat sometimes spotted or marbled with brown.

Male with a vocal sac on each side, forming loose folds on the
throat, the sides of which are greyish; minute granular ex-
crescences on the back; fore limbs very robust; a strong pad on
the inner side of the first finger. /

Measurements in millimetres (all type specimens).

M 3. L5 8, 6. 7. 8. 9.

AL 2 AT I S T R
From snouttovent .. 36 42 38 37 38 37 50 47 35
Head s At i1 1 1 g 3T A3 13000 STORSTICE
Width of head SH T L e L G - X3G, TOX (TG RRAX
Suout s 4 5 5 SRS g R OO LES Vi
Eye i e Nk R b RASS) 4Gl RIS e
Interorbital width 2’5 3 3 3 3N 2% 3 25 25
Tympanum P S o e o7 o 1) SR SR 3 2's
Fore limb Y6 33 2%, ar a1y 23 30 36 19
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I 2 3. 4 Sorl SO TS RS 9.
: & % 0 N
First finger v < LI ST S G < e S Oy PO
Second finger SO L S LR S Ay e
Third finger 3 6 6 3 5 5 o 7 5
Fourth finger AP VI RN S S T e
Hind limb ool 687 Lipa 170 W64 100 HOLUES7B N7 SN0
Tibia & 10. 23 2% 2304 a8 3N Attty
Foot 8% s 10: Sa30 330 32 20RO TREA0 MERh LY
Third toe e T0L 1R STa RI1 REARIT S AT I
Fourth toe ST [ T (o N (s R o A D TS
Fifth toe ., 105 13, . T2% 1t T N IO

t—2. Punduloya. 3—4. C. Ceylon. 5—og. Ceylon.

Habitat. Hills of Central Ceylon.

This frog is closely allied to R. Iimmnocharis, but I have no
hesitation in regarding it as entitled to specific rank. It is easily
distinguished by a combination of characters: first and second
fingers equal or nearly so, diameter of tympanum not greater than
interorbital width, outer metatarsal tubercle absent or very in-

distinct, inner metatarsal tubercle usually smaller.

9. Rana brevipalmata,

Rana brevipalmata, Peters, Mon. Berl. Ae. 1871, p. 646; Bouleng., Spo!.
Zeyl. 11, 1904 P. 73 .'\nmm‘d., Mem. As. Soc. Beng. VI, 1917, p. 134

Rana gracilis, part,, Bouleng., Cat. Batr. Ecaud. p. 28 (1882).

Vomerine teeth in rather strong oblique series between and
extending posteriorly beyond the choanae.

Head as long as broad or slightly longer than broad, moder-
ately depressed; snout rounded or pointed, as long as or a little
longer than the eye, projecting more or less beyond the mouth ;
canthus rostralis very obtuse; loreal region oblique, concave :
nostril usually a little nearer the end of the snout than the eyes
the distance between the nostrils greater than the interorbital
width, which is less than that of the upper eyelid ; tympanum very
distinct, ¥ to 1 the diameter of the eye and 1} to 1} times its
distance from the latter.

Fingers obtusely pointed, first longer than the second, third
as long as or a little longer than the snout; subarticular tubercles
well developed and very prominent.

Hind limb very long, the tibio-tarsal articulation reaching the
tip of the snout or a little beyond, the heels strongly overlapping
when the limbs are folded at right angles to the body; tibia 4
to 4} times as long as broad, 1} to slightly less than 2 times in
length from snout to vent, shorter than the foot, a little longer or
a little shorter than the fore limb. Toes rather pointed, very
slender, barely } webbed, the web not reaching the second
phalanx ; outer metatarsals separated nearly to the base; sub-
artigular tubercles rather small, moderately prominent; tarsal
fold absent or reduced to the distal half; inner metatarsal tu-
befcle strong, elliptic, compressed, 4 to § the length of the inner
toe ; a rather indistinct outer metatarsal tubercle.

Back with elongate glandular warts or interrupted longitudi-
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nal folds; a curved fold from the eye to the shoulder. ILower
parts smooth.

Greyish or reddish-brown above, with blackish spots which
may be confluent to form two or four bands along the back;"
dark vertical bars on the lips, two of which usually proceed from
the eye ; an oblique light streak from the eye to the shoulder;
limbs with more or less regular dark cross-bars; hinder side of
thighs yellow, marbled with black ; a narrow or broad yellow verte-
bral streak constantly present ; often a yellow line along the calf.
Lower parts white,

Male with a vocal sac on each side, forming folds on the
throat! the sides of which are black ; minute granular excrescences
on the back and sides and also, very crowded, on the throat and
belly during the breeding season; fore limb rather robust; a
strong pad on the inner side of the first finger.

Skull as in R. limnocharis.

Measurements in millimetres.

TE MRS Bt g < e /6 7
bt s 0 SR (il d
From snout to vent 47 40 46 35 47 45 41
Head & ik BT S I TR T U LA £
Width of head IR T e is: danl ) ANt XQY ) 15
Snout & . 6 5 5 4 7 6 5
Eye s . 6 5 5 4 6 5 5
Interorbital width ; 2’5 250 25 2 25 2 <
Tympanum. . 4 3 3 3 2 3 3 3
Fore limb .. A IRE A S Y TR TR A O
First finger . X 6 5 5 4 6 6 5
Second finger g 5 4 a 3 5 5 4
Third finger .. E 7 5 6 5 7 6 5°5
Fourth finger 3 5 3 4 3 4 + 35
Hind limb PR GO Y 7yt 8871 V60 s ety
Tibia i A% 20, 22 27 19 2 25 21
Foot o e 32 235 30 22 . 30 9 24
Third toe < 17 14 15 11 16 16" 13
Fourth toe .. c N T T I T L ¢ R (R (LR Y
Fifth toe .. OGRS AT R ST NS (M ()

1. Nilgiries, 2, Malabar.  3—4. Devicolum, Travancore. 5—7. Piermud,
Travancore.

Habitat. Hills of Southern India. The type specimen, pre-
served in the Berlin Museum, is labelled as from Pegu, purchased
of a dealer.

The longer hind limbs distinguish this species from the typi-
cal R. limnocharis, but not from the var. nilagirica ; it differs how-
ever from both in the much shorter web between the toes, and,
although one might feel inclined to regard R. brevipalmaia as one
of the local varieties of R, limnocharis, I am of opinion that it
deserves the rank assigned to it by Peters,

! In one of the specimens (Malabar) there is a single, very strong fold, on
each side, touching the lower border of the base of the arm, thus foreshadowing the
condition of the cleft in the African R, bibrons,
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10. Rana grunniens.

Ra enniens, part., Daud., Hist. Rain. . . p- 65, pl. xxi
e VI p ey Gy A e

Rana subsaltans, Gravenh., Delic. Mus. Vryatisl., p. 35, pl. vii (1829).

Rana hydromedusae (Kuhl), ‘T'schudi, Class. Batr. pp. 40, 80 (1838).

Rane grunniens, Dum. et Bibr, Erp. Gén. VIII, p, 380 (1841); Giinth,,
Cat. Bair. Sal. p, 10 (1858); Bouleng., Cat. Batr. Ecaud. p. 23 (1882),
Ty qual. S:;or: XX, 1914, p. 239, and Ann, and Mag. N.H. (9) I,
1919, p. 230,

?Rn:xagrylac;oda?x. Van Kampen, Nova Guinea, 1X (Zool.), p. 458 (10913).

Vomerine teeth in long and strong oblique series behind the
levél of the choanae. Tooth-like processes of lower jaw absent or
very feebly developed

Head a little broader than long, much depressed; snout
rounded, feebly projecting beyond the mouth, as long as the eye
or a little longer; canthus rostralis very obtuse; loreal region
very oblique, scarcely concave ; nostril nearer the tip of the snout
than the eye; the distance between the nostrils equal to or a
little less than the interorbital width, which equals that of the
upper eyelid ; tympanum very distinct, 4 to § the diameter of the
eye and # to once its distance from the latter.

Fingers rather short, _with slightly swollen tips, first much
longer than the second, third as long as or a little longer than the
snout ; second and third fingers with a narrow dermal border ; sub-
articular tubercles moderately large, moderately prominent.

Hind limb moderately long ; tibio-tarsal articulation reaching
the eye ; heels meeting when the limbs are folded at right angles
to the body; tibia 3 to 3} times as long as broad, a little over
twice to 23 times in length from snout to vent, a little shorter
than the fore limb, as long as or a little longer than the foot.

Toes with the tips dilated into small discs, webbed to the
discs ; subarticular tubercles rather small, moderately prominent ;
a short #arsal fold; inner metatarsal tubercle narrow, feebly
prominent, 3 to i the length of the inner toe ; no outer tubercle,

Skin smooth above or with small scattered warts ; a narrow,
short, straight glandular fold, more or less distinct from behind
the upper eyelid to the scapular region or the anterior part of the
back ; a stronger fold above the tympanum ; posterior part of the
upper eyelid with small warts. Lower parts smooth.

Brown above, uniform or with darker marblings; a yellow-
ish cross-bar, edged with dark brown in front and bzhind, between
the eyes; a dark canthal and temporal streak ; lips with more or
less distinct vertical dark bars; limbs with or without dark cross-
bars. Lower parts white; throat sometimes spotted or marbled
with brown.

Male without secondary sexual characters, y

Nasals large and in contact with each other and with the
frontoparietals, which bear a feeble sagittal crest posteriorly ;
ethmoid not exposed; zygomatic process of squamosal long, ex-
tending to below the eye. Omosternum forked at the base, Ter-
minal phalanges feebly expanded at the end.
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Measurements in millimetres.

X 2 3 4.

o J ? -
From snout to vent F o] T 70 82 107 83
Head .. e 3 i 23 29 36 28
Width of head S s h, st 13T
Snout .. o 9 11 13 10
Eye: .. 1 9 11 9
Interorbital widtl 5 5 6 5
Tympanum o\ 5 5 7 5
Fore limb ) 40 44 54 43
First finger Q9 9 I 9
Second finger .. e 7 7 9 7
Third finger s 35 10 10 12 10
Fourth finger A 7 7 9 7
Hind limb 08 125 154 122
Tibia 30 40 48 37
Foot ., 31 40 © 48 41
Third toe 17 24 27 23
Fourth toe : o i P 35; 38 33
Fifth toe 2 19 25 30 24

I. Java (?). 2—4 Mimika R., Dutch New Guinea.

The type, from Amboyna, preserved in the Paris Museum,
measures 146 millim. from snout to vent.,

Habitat. Amboyna and Dutch New Guinea. The occurrence
of this frog in Java is very doubtful.

11. Rana macrodon.

Rana macrodon (Kuhl), Dum. et Bibr., Eyp. Gén. VIII, p. 382 (184_'):
Giinth., Cat. Batr.Sal. p. 8 (1858) ; Peters, Mon. Berl. Ac. 1871, p. 630 ;
Blanf., Proc. Zool. Soc. 1881, p. 225, pl. xxi, fig. 4; Bouleng., Caf.
Batr. Ecaud p. 24 (1882), and Faun. Ind., Rept. p. 448 (1890); S.
Flower, Proc. Zool. Soc. 1896, p. 808, pl. xlv, fig. 1, and 1809, pp.
888 and 916, pl. lix. fig. 1; Boettg., Abh. Senck. Ges. XXV, 1003, p-
366; A. L. Butler, Fourn. N. H. Soc. Bomb. XV, 1903, p- 196; lsen-
schmid, Mitth. Nat. Ges. Bern, 1003, p-6; Van Kampen, Nat. Tijdschr.
Ned. lmi.) LXIX, 1909, p. 32; Bouleng., Faun. Mal. PO, Rept. p.
233 (1012).

J Rana fusca (non Meyer), Biyth, Fourn. As. Soc. Beng. XX1V, 1855, p.
719 Anders,, Proc. Zool. Soc, 1871, p. 107 ; Stoliczka, Fourn. As. Sac.
Beng. X111, 1873, p. 115; Anders., Anat. Zool. Res. Yunnan, p. 837

(1879).
Ixalus anrifasciatus, Peters, Man. Berl. Ac. 1363, p. 455-

As pointed out by Blanford and by S. Flower, this species
presents two extreme forms which one might think at first worthy
of specific distinction. The comparison of a large material shows,
however, that such a separation is not feasible. I have endea-
voured to keep the two distinct, regarding as the typical form
the ‘broad-headed form’ of Flower and bestowing the name var.
blythii on Blyth’s K. fusca (a name which is preoccupied) for
Flower’s “‘ narrower-headed variety.” I must say the definition
of the latter is not very precise, as almost every character suffers
individual exceptions and some specimens might as well be referred
to the one form as to the other. Such are the characters of the
shape of the head, of the size of the eye and of the tympanum,
and especially of the extent of the web between the toes, the two

?
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extrémes being completely connected. The differencesin the colora-
tion on which Flower laid stress at first, have since been shown by
himself to be inconstant.

Forma typica.

Vomerine teeth in long and strong, straight or slightly curved,
oblique series between the choanae and extending much beyond
the level of their posterior borders; in young specimens often
shorter, less oblique, and entirely behind the choanae. Lower jaw
with two bony prominences in front, feebly developed and barely
indicated in females. large, acutely pointed, directed backwards, and
fitting inte deep pits in the upper jaw, in adult males.

Head large, especially in males, much depressed, the sides of
the occiput very swollen in males, broader than long ; snout rounded
or obtusely pointed, feebly or slightly projecting beyond the
mouth, as long as or, usually, longer than the eye, which may be
rather small in the adult; canthus rostralis very obtuse, sometimes
very indistinct; loreal region very oblique, slightly concave ;
nostril much nearer the end of the snout than the eye; the dis-
tance between the nostrils equal to or less than the interorbital
width in the adult; interorbital width 1 to 1} times that of the
upper eyelid, narrower in the young; tympanum very distinct,
i to i the diameter of the eye and 1 to once its distance from the
latter.

Fingers rather short or moderate, obtuse or slightly swollen at
the end, first much longer than the second, third as long as or a
little shorter than the snout; second and third usually with a
more or less distinct dermal fold on each side; subarticular
tubercles moderate, moderately prominent.

Hind limb moderately long, the tibio-tarsal articulation reach-
ing the eye or between the eyve and the tip of the snout, the heels

7’

more or less overlapping, sometimes very slightly, when the -

limbs are folded at right angles to the body ; tibia 3 to 4 times as
long as broad, 11 to 2} times in length from snout to vent, usually
shorter than the fore limb, as long as or a little longer than the
foot. Toes moderately long, the tips dilated into very small
discs, entirely webbed, the web always reaching the discs but
rather strongly emarginate and usually forming only a narrow
border to the penultimate phalanx of the fourth; subarticular
tubercles moderately large, moderately prominent; a short and
feeble tarsal fold, sometimes indistinct ; inner metatarsal tubercle
narrow, feebly prominent, § to I the length of the inner toe; no
outer tubercle.

Skin smooth or warty above; sometimes a transverse fold
across the head, behind the eyes; a strong glandular fold from
the eye to the shoulder, often forming an angle above the tym-
panum ; posterior part of upper eyelids warty; voung with a
narrow glandular fold on each side of the back, beginning behind
the uppe: eyelid, sometimes very short. Lower parts smooth,
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Yellowish-red to chocolate red, brownish olive, or dark olive,
with or without small darker spots; a dark chevron or a vellow-
ish, dark-edged band sometimes present between the eyes, in
young specimens ; temporal fold dark-edged; a large black tem-
poral spot in some young ; lips usually with dark spots or vertical
bars ; two of these bars, from the eye to the mouth, usually very
distinct in the young; sides sometimes speckled with blackish ;
limbs with or without more or less distinct dark bars; hinder
sides of thighs speckled, spotted or marbléd with black ; a yellow
or orange vertebral streak or fine line sometimes present ; rarely a
fine yellow line along the thigh and the inner side of the call.
Throat white or brown, belly and lower surface of limbs yellow
or pale orange, uniform or spotted or speckled with brown.

Males without vocal sacs ; the fore limbs neither thickened nor
bearing nuptial excrescences; differing from females by the larger
head and the tooth-like prominences in front of the lower jaw.

Nasals large, in contact with each other and with the fronto-
parietals, which may be fused behind and bear a strong sagittal
crest in the adult, the crest bifurcate at the occipital extremity ;
ethmoid covered over; zygomatic branch of squamosal very long,
reaching the eye. Omosternal style forked at the base. Terminal
phalanges slightly expanded at the end.

Tadpole with the tail twice or more than twice as long as the
hody, acutely pointed or ending in a filament, the dorsal crest not
extending to the base of the tail. Beak broadly edged with black;
a long marginal series of upper labial teeth and a short series on
each side; 3 series of lower labial teeth, outer short and un-
interrupted, second long and uninterrupted, third interrupted in the
middle. Light reddish-brown ; a dark brown line through the eyes,
sometimes other darker lines radiating from the eye; tail with
irregular dark brown vertical bars. ,

[The tadpole lives in jungle streams in places where the bottom
is sandy. The dark irregular bars on the tail aid greatly in con-
cealing it in such places.—N.A4.].

Eggs measuring 2 millim. in a female 135 millim. from snout
to vent.

A specimen from Singapore, preserved in the Raffles Museum,
measures 230 millim, from snout to vent, according to A. L. Butler,
thus very nearly of the size of the African R, goliath, Blgr.

Habitat. Singapore, Natunas, Engano, Borneo, Java, Lom-
bok, Flores, Halmaheira, Batjan.

Var. blythii.

Head narrower than usual in the typical form, often as long
as broad or a little broader than long, rarely slightly longer than
broad; eye usually larger, canthus rostralis more distinct, and
loreal region less oblique; tympanum often smaller, & to 1 the
diameter of the eye, } to once its distance from the latter. Tibio-
tarsal articulation sometimes reaching the tip of the snout; tibia
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often as long as or but slightly shorter than the fore limb; toes
often less broadly webbed. Olive-brown or green above, rarely
reddish; a yellow vertebral streak or broad band rarely present.
As stated above the distinction of this variety is rather vague
and the naming of certain specimens is therefore arbitrary.
Habitat. Burma, Annam, Siam, Malay Peninsula, Sumatra,
Borneo, Philippines. - ¢

12. Rana magna.

Rana macrodon, part., Bouleng., Cat. Batr. Ecaud., p. 24 (1882).
Rana magna, Stejneg., Smiths. Misc. Coll. .11, 1909, p. 437.
Rana modesta, part,, Roux, Rev, Suisse Zool. XXVI, 1918, p. 411.

Vomerine teeth in moderately long oblique series between the
choanae and extending beyond the level of their posterior borders,
or just behind,them. TLower jaw with two bony prominences in
front, feebly developed and obtuse in females, large and acutely
pointed, directed backwards, in adult males.

Head large, especially in males, much depressed, the sides of
the occiput very convex in males, broader than long; snout rounded
or obtusely pointed, feebly projecting beyond the mouth, as long
as or a little longer than the eve; canthus rostralis more or less
distinct, sometimes rather strong; loreal region moderately oblique,
concave; nostril much nearer the end of the snout than the eve;
the distance between the nostrils equal to or less than the inter-
orbital width in the adult; interorbital width equal to or a little
greater than that of the upper eyelid, narrower in the young:
tympanum very distinct, I to # the diameter of the eye, } to once
its distance from the latter.

Fingers moderate, the tips dilated into very small discs, first
longer than the second, third as long as or a little longer than the
snout, second and third with a narrow dermal fold on each side;
subarticular tubercles rather large, very prominent.

Hind limb moderately long, the tibio-tarsal articulation reach-
ing the eye, the heels just meeting when the limbs are folded at
right angles to the body; tibia 3 to 3} times as long as broad,
nearly 2 to 2} times in length from snout to vent, shorter than the
" fore limb, as long as or a little shorter than the foot.

Toes moderately long, the tips dilated into rather large discs
(+ to % diameter of tympanum), very broadly webbed, the mem-
brane reaching the discs of all the toes; subarticular tubercles
moderately large, very prominent; a short and feeble tarsal fold ;
inner. metatarsal tubercle narrow, feebly prominent, about § the
length of the inner toe; no outer tubercle.

Upper parts with small tubercles or flat warts; sometimes a
transverse fold across the head, behind the eyes; a strong glandular
fold from the eye to the shoulder; young with a narrow glandular
fold on each side of the back, beginning behind the upper eyelid.
Iower parts smooth.

Brown above (in spirit), uniform or with ill-defined darker
spots and a cross-bar between the eves; limbs with dark cross-
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bars; hinder side of thighs marbled with dark brown, or dark
brown with small light spots; young with a light streak from be-
low the eye to the shoulder, below a dark brown temporal spot.
Lower parts white, uniform or, usually, spotted or mottled with

brown.
Males with internal vocal sacs; other secondary sexual char-

acters as in R. macrodon.

Egg small, vitelline sphere measuring 2 millim. in diameter
in female 92 millim. long from snout to vent.

Skeleton as in R. macrodon, but extremity of last phalanx
of toes with stronger transverse expansion.

Measurements in millimetres.
1. 2 3. 4. 5. 6.

& o wHE S i NSNS
From snout to vent Sl Ty 108 56 120 79 92
Head 5 o 46 44 21 45 31 34
Width of head .. N G2 43T ag SO T 40
Snout P, 2 15 14 A R 8 s
Eye i e 13 12 8 13 11 1
Interorbital width >, 11 it TR 6 7
Tympanum .. 3% 5 5 3 5 3 B
Fore limb % Noriso g8 7 3% 10677 4B TUSS
First finger .. 5 15 13 8 17 A 12
Second finger .. 3 1 1t 6 13 9 L
Third finger .. T 15 13 9. 17 12 14
Fourth finger .. o 1 10 ORI GRS,
Hind limb 3 .. 165 187 8 168 127 141
Tibia oa 4 3 49 28 53 41 45
Foot % ¥ s 5o 38 356 40 45
Third toe T BN TmT T o B 1 S )
Fourth toe .. T 43T AR A2 Ml 33 39
Fifth toe v P 3 30 15 33 25 3o

1—3. Laguna del Bay, Luzon. 4—j3. Negros. 6. S. Celebes, 2000 f.

Habitat. Philippines, Celebes. Stejneger records the species
from Mindanao, Basilan, Mindoro and Luzon.

13. Rana modesta.

Rana macrodon, part.,, Dum. et Bibr., Erp Gén. VIIL, p. 382 (1841).
Rana modesta. Bouleng., Caf. Batr. Ecaud. p. 25, ]_¥L i, fig. 3 (1882);
F. Miill,, Verh. Nat. Ges. Basel. X, 1894, p. 307 ;
Soc. 1807, p. 223; Boettg., Abi. Senck. Ges. XXV, 1903, p. 382; Van
Kampen, in M. Weber, Zool. Ergebn. 1V, p. 385 (1907)

Vomerine teeth in moderately long, strong, oblique series
originating between the choanae and extending beyond the level
of their posterior borders, or entirely behind them. Lower jaw
with two bony prominences in front, feebly developed in females,
moderately large and acutely pointed in males.

Head moderate, much depressed, as long as broad or a little
broader than long; snout rounded or obtusely pointed, feebly pro-
jecting beyond the mouth, as long as or slightly shorter than the
eye; canthus rostralis distinct, rather obtuse; loreal region
moderately oblique, concave ; nostril a little nearer the end of the

ouleng,, Proc. Zool.

B p——
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snout than the eye; the distance between the nostrils equal to or
greater than the interorbital width, which is nearly equal to or
less than that of the upper eyelid; tympanum very distinct,
i to 1 the diameter of the eye, £ to 1} times its distance from the
latter. -

Fingers moderate, the tips swollen or dilated into very small
discs, first longer than the second, third as longas or a little longer
than the snout; subarticular tubercles moderate, moderately pro-
minent. '

The tibio-tarsal articulation reaches the eye or between the
eye and the tip of the snout; heels overlapping when the limbs
are folded at right angles to the body ; tibia 3 to 3} times as long
as broad, nearly 2 to 2} times in length from snout to vent,
shorter than the fore limb, as long as or a little longer or a
}ittle shorter than the foot. Toes moderately long, the tips dilated
into very small discs, entirely or nearly entirely webbed ; subarticu-
lar tubercles rather small, moderately prominent; a short and
feeble tarsal fold, sometimes absent; inner metatarsal tubercle
moderately prominent, narrow, § to } the length of the inner toe;
no outer tubercle,

Upper parts smooth or with small warts or interrupted longi-
tudinal folds ; upper eyelids tubercular; sometimes a transverse
fold behind the eyes; a glandular fold from the eye to the shoulder.
Lower parts smooth.

Brown, grey-brown, or dark olive above, with or without
rather indistinct darker spots ; sometimes two lighter strips on the
back and the canthi rostrales, meeting on the tip of the snout;
sometimes a light vertebral stripe: a dark cross-band between the
eyes often present; a black spot sometimes present on the tympa-
num ; upper lip with dark vertical bars, two below the eye; limbs,
‘ylth dark cross-bands; hinder side of thighs dark brown, with
light spots or marblings. Lower parts white, uniform or speckled
or spotted with brown,

" Males with internal vocal sacs; the head rather larger than
in females,

Osteological characters as in R, macrodon.

Eggs rather large, 24 millim. in diameter in female measur-
ing 58 millim. from snout to vent.

, Habitat. Celebes, Talaut Ids., Nusa Laut and Saleyer.

Closely allied to R. macrodon, but much smaller, vomerine
teeth in shorter series, and males with vocal sacs. Although the
latter character justifies its specific separation, it is not easy to
distinguish it from young specimens of R. macrodon of the same
size.

14. Rana microtympanum.
Rana micyotympanum, Van Kampen, in M. Weber, Zool. Ergebn. IV,
p. 386 (1907).
Vomerine teeth in short, oblique series just behind the level

of the choanae. Lower jaw with short, obtuse, tooth-like processes
in front,
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Head as long as broad; snout rather pointed, shorter than
the orbit; canthus rostralis distinct; loreal region feebly oblique,
concave; nostril equidistant from the eye and the tip of the snout ;
interorbital space as broad as or a little narrower than the upper
eyelid; tympanum distinct, 1 the size of the eye.

Fingers rather swollen at the end, first as long as or a little
shorter than the second.

Tibio-tarsal articulation reaching between the eye and the tip
of the snout. Toes ending in small bat distinct discs, entirely
webbed; subarticular tubercles moderate; a tarsal fold; inner
metatarsal tubercle narrow, 4 or rather more than 3 the length
of the inner toe; no outer tubercle.

Back warty; a rather strong fold above the tympanum ; pos-
terior part of upper eyelid with small warts; a transverse fold
across the head, behind the upper eyelids. Lower parts smooth.

Brown above, with ill-defined darker spots; a dark cross-bar,
light-edged in front, between the eves; limbs with dark cross-
bands. Yellowish beneath, with or without brown marbling on
the throat.

Tadpole with the tail less than twice the length of the body
and with obtuse point. Beak narrowly edged with black; labial
teeth in 2 upper and 2 lower series, the inner series interrupted.

Habitat. Celebes.

This species is founded on apparently young specimens, 32
millim. from snout to vent. The shorter first finger appears to
distinguish the species from its allies,

Roux (Rev. Suisse Zool. XXVI, 1018, p. 412) may be right in
regarding R. microtympanum as a synonym of R. modesta. How-
ever, I have examined a young R. modesta from Buol, Celebes,
~measuring 30 mm., and which has the first finger a little longer
than the second.

15. Rana doriae,

Rana gracilis, var. andamanensis, part., Stoliczka, Fonrn. As. Soc. Beng.
XXXIX, 1870, p. 142.
Rana doriae, Bouleng., dnn. Mus, Genow. (2) V, 1887 p. 482, pl. i1, Ag, 1
and Faun. Ind., Rept., p. 447 (1890) : Annand,, Mem. As. Soc. Beng.
VI, 1917, p. 135.
Rana doriae, part., Bouleng., Faun. Mal. Pen., Rept, p. 231 (1912).
Vomerine teeth in oblique oval groups behind the level ‘of
the choanae. Lower jaw without bony prominences in front.
Head moderate, moderately depressed, a little broader than
long; snout rounded, scarcely projecting beyond the mouth, as
long as or a little longer than the eye; canthus rostralis obtuse;
loreal region moderately oblique, slightly concave; nostril nearly
equidistant from the eye and the end of the snout; the distance
between the nostrils equal to or a little greater than the inter-
orbital width, which is nearly equal to that of the upper eyelid ;
tympanum very distinct, ¥ to § the diameter of the eye, 11 to 2
times its distance from the latter.
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Fingers moderate, the tips swollen into very small discs,
first a little longer than the second, third as long as or a little
longer than the snout; subarticular tubercles moderate.

The tibio-tarsal articulation reaches the eve or the tip of the
snout: heels overlapping when the limbs are folded at right angles
to the body ; tibia 3 to 4 times as long as broad, 1} to 2} times in
length from snout to vent, as long as or a little shorter than the
fore limb, as long as or a little longer than the foot. Toes moder-
ately long, the tips dilated into small but very distinct discs, } to
nearly entirely webbed, 1 or 2 phalanges of fourth free; sub-
articular tubercles moderate; a feeble tarsal fold; inner metatarsal
tubercle moderately prominent, 2 to § the length of the inner toe;
no outer tubercle.

Skin smooth or with irregular glandules on the back ; a more
or less distinct fold across the head, behind the upper eyelids; a
strong glandular fold from the eye to the shoulder. ?

Brown above, with small irregular darker spots; sometimes a
yellowish vertebral stripe; a dark cross-band between the eyes,
bordered with vellowish in front; lips with dark vertical bars;
limbs with rather irregular dark cross-bands. Lower parts white,
uniform or scantily spotted with brown.

Males without vocal sacs.

Nasals large, in contact with each other and with the fronto-
parietals ; ethmoid covered over; zygomatic branch of squamosal
long.

Measurements in millimetres.

Lo S A AINE S 6. S il S B O,

T B TS T T R S L
From snout tovent .. 48 483 47 50 48 45 43 43 44
Head.. .. CENUTg 187 18 18T Sy MN60 16 16 16
Width of head 50 20 20 19 18 17 17 18 17
Snout EXE L6 7 O RE RS S0 S 20
Eye % o L SN R TS e
Interorbital width 4 5 4 4 358 3 4 -+
Tympanum 4 4 35 4 3 3 3 4 ,.'-‘
Fore limb ay 48 ay 8y 96 35 30 25 .35
First finger s 6 6 55 §5 5 55 55 5%
Second finger 5 s 3’5 5 5 45 35 5 5
Third finger 7 Hoor 2 L - TR 7
Fourth finger 5 45 4 4'5 4'5 4 4 4'5 4
Hind limb 84 8278 84 74 67 78 76 78
Tibia 27 26 26 37 723 21 23 12 .
Foot = 2 a5, 25 1 35 ‘8 21 23 21 24
Third toe.. S L O ¢ R ) & [l o R ¢ S 1T: ¥3%
Fourth toe e 519, (18 18, 19" 37 16 18 17 19
Fifth toe .. VAP ONE: G 1a dr | ITGc1e  TL 33

1—6, Tenasserim, types. 7. King Id., Mergui. $—9. Klong Bang Lai, Siam.

Habitat. Tenasserim, Siam, Malay Peninsula. Also the Anda-
mans, as, according to Annandale, the largest of the types of
Stoliczka's R. gracilis, var. andamanensis belongs undoubtedly to
this species.
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16. Rana macrognathus.

Rana doriae, part., Bouleng., Ann. Mus. Genova, (2) X111, 1803, p 328, pl.
viii. fig. 1, and Faun. Mal. Pen., Rept. p. 231 (1912).
Rana macrognathus, Bouleng., Ann. and Mag. N.H., (8) XX, 1917, p.
414, S

I now regard as deserving specific distinction a frog from
Upper Burma in which the males differ from those of R. doriae in
the very large head with strong swellings formed on the lower sur-
face of the mandible and on each side of the occiput, by the extra-
ordinary development of the masseteric and depressor muscles, and
in which a strong pointed tooth-like process is present on each side
of the mandible near the symphysis, as in R. macrodon and R.
kuhlii. In these males, when fully developed, the interorbital re-
gion is broad and very convex, the swelling produced posteriorly as
in Pelobates fuscus; the frontoparietal bones are raised in their
anterior half, rugose though free from the skin, and furnished
with three strong longitudinal ridges which unite into a single one
on the posterior part of the bones. The tympanum of these males
is nearly or quite as large as or even larger than the eye. Females
are hardly distinguishable from R. doriae. The length of the inner
metatarsal tubercle is } to § the length of the inner toe. The
warts on the back are often more prominent than in R, doriae.

M easurements in millimetres.

) & 2. 3. 4. 3 6.

d d ¢ o d 2
From snout to vent 57 47 55 36 3s 42
Head s 24 19 20 22 14 15
Width of head 26 21 21 2% 15 16
Snout . — 7 — 8 45 5§
Eye e 7 6 6 65 45§75
Interorbital width - 5§ . — 5 873l he3
Tympanum 3 7 5 4 55 45 3
Fore limb 31 25 29 32 21 24
First finger — 55 — 6's 4 5
Second finger .. — 5 — 6 4 4's
Third finger — 7 — 8 5 6
Fourth finger — 45 — 5 3% 4
Hind limb 83 70 36 8o 54 63
Tibia 23 22 28 23 17 21
Foot 27 22 27 25 17 20
Third toe 2 - 181 —— 12 Q 10
Fourth toe os e 17 - 20 13 13
Fifth toe 5 ok 81 — 13 8 10

1—3. Karin hills (types). 4. Da Ban, S. Annam. 3. Ok Yam, S.E. Siam.
6. Koh Chang Id., Siam.

This frog is intermediate between R. dorige and R. pileata.

The types are from the Karin Hills, 1300 to 1600 feet, and
from the district of the Karin Bia-po. I have received from Dr,
Malcolm Smith a specimen from Annam. Small specimens from
Siam (Ok Yam, Koh Kut Id., and Koh Chang Id.) appear to
belong to the same form, but the male, although showing the large
tympanum and the tooth-like processes of the lower jaw, lacks the
swelling on the interorbital region.
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17. Rana pileata.
Rana pileata, Bouleng., Fourn, N.H. Soc. Siam, 1, 1916, p. 104, pl.—.

Vomerine teeth in rather short, strong, oblique series just be-
hind the level of the choanae. TLower jaw with two large, fang-like
bony prominences in front, in the males.

Head moderate in females, very large in males, moderately
depressed, a little broader than long; in the males, strong swellings
on the lower surface of the mandible and on each side of the
occiput; snout rounded or obtusely pointed, scarcely projecting
beyond the mouth, as long as or longer than the eye; canthus
rostralis obtuse ; loreal region moderately oblique, slightly concave ;
nostril nearer the tip of the snout than the eye; the distance be-
tween the nostrils equal to or a little greater than the interorbital
width ; interorbital region little broader than the upper eyelid in
females and half-grown males, twice as broad and very convex in
full-grown males; in these the frontoparietals form a swelling, as in
R. macrognathus and R. plicatella; behind the interorbital region
a large dermal flap in full-grown males, rounded and completely
detached behind; in smaller males this flap is less developed and in
females and young it is absent or represented by a faint semi-
circular fold; tympanum distinet, { or ¢ the diameter of the eye
in females, as large as or a little larger than the eye in adult
males.

Fingers moderate or rather short, blunt, first a little longer
than the second, third a little longer than the snout; subarticular
tubercles moderate.

Hind limb moderately long, the tibio-tarsal articulation reach-
ing the eve, the heels overlapping when the limbs are folded at
right angles to the body ; tibia 3 to 31 times as long as broad,2 to 2}
times in length from snout to vent, shorter than the fore limb, as
long as or a little longer than the foot. Toes moderate, the tips
dilated into small discs, 1 to nearly entirely webbed; subarticular
tubercles moderate ; a feeble tarsal fold ; inner metatarsal tuber-
cle feebly prominent, 1 to ) the length of the inner toe; no outer
tubercle.

Skin with irregular, flat glandules on the back and small tuber-
cles on the upper eyelids; a strong glandular fold from the eye to
the shoulder. Lower parts smooth.

Green, olive, or brown above, young and half-grown often with
a strong tinge of red, with darker spots or marblings, or with dark
edges to the dorsal glandules; a more or less distinct yellowish
angular band, dark-edged behind, between the eyes; lips with
dark vertical bars; some specimens with a yellow median stripe
from the tip of the snout to the vent; limbs with dark cross-bars.
Lower parts white or pale yellow, throat sometimes spotted with
brown, Iris golden-green, veined with black and with a black cross.

Males without vocal sacs. < i

Ripe ova measuring 3 millim. in diameter in female 52 millim.
from snout to vent,
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Measurements, in millimetres, of type specimens.

TR E2S 3 540 5. 6. S A

g, gl 1 g S G
From snouttovent .. 72 64 354 350 52 52 49 350 61
Head e o 3% 277 720 30 100 NAQITIE MRS TENI0
Width of head s 33 305 /23, 23 205 S2rANea0 Rt
Snout A s e TR O 8 7 7 7 6 8 10
Eye - 8 7 6 6 5 6 6 6 7
Interorbital width Q 7 5 5 45 4 4 6 6
Tympanum PRI TRy S AR Dol a7y et (o G
Fore limb v A0 30 53000 30¢ 1290 3028 gy Mas
First finger Zegie 7 6 65 65 6 6 8
Second finger 3 LRI T R I il S T [0 T RS 30
Third finger S e 9 8 8 7'5 8 7 7 9
Fourth finger o 6 55 3 5 & ik < 5 4 5°5
Hm'd limb .. 107 o8 88 84 82 8 8 60 101
Tibia R v 357 32% (281 27 2655y a0 2 Mayiiaa
I-‘ogt 4 oo 134 3T 270 27 a6 a7 gAY S EEY
Third toe.. da T IS 4 e tiral T e Y G TN
Fourth toe e AT 22 21 dg 21 30 IR 24
Fifth toe o I 167 XS IROTEN TS SRR Ty

1—7. Khao Sebab, Chantabun, S.E. Siam. 8. Hup Bon, Sriracha, S.E. Siam.
0. Meh Song forest, near Prae, N, Siam.

| Habitat. Siam, between 600 and 3000 feet altitude.

18. Rana plicatella.

Rana plicatella, Stoliczka, Fourn. As, Soc. Beng. XL11, 1873, p.116, pl.
xi, fig. 1; Bouleng., Cai. Batr. Ecaud. p. 20 (1882); S. Flower, Proc.
Zool. Soc. 1899, p. 890; Laidlaw, Proc. Zool. Soc. 1900, p. 885; A. L.
Butler, Fourn. N.H. Soc. Bomb. XV, 1903, p. 196; Bouleng., Faun.
Mal. Pen., Rept. p. 231 (1912).

Vomerine teeth in rather short, strong, oblique series just be-
hind the level of the choanae. Lower jaw with two fang-like bony
prominences in front in the males,

Head large (male), moderately depressed, a little broader
than long, sides of the occiput very convex; snout obtusely pointed,
scarcely projecting beyond the mouth, as long as the eye; canthus
rostralis verv obtuse; loreal region moderately oblique, feebly con-
cave; nostril equidistant from the eye and the tip of the snout;
the distance between the nostrils equal to the interorbital width ;
interorbital region broader than the upper eyelid, convex and fol-
lowed by a knob-like prominence; tympanum distinct, as large as
or a little larger than the eyve, 2 to 3 times its distance from the
latter.

Fingers moderate, the tips dilated into very small but distinct
discs, first slightly longer than the second, third as long as the snout ;
subarticular tubercles moderate.

Hind limb long, the tibio-tarsal articulation reaching the tip
of the snout, or between the eye and the tip of the snout, the heels
overlapping when the limbs are folded at right angles to the body ;
tibia 4 times as loug as broad, 13 to 2 times in length from snout
to vent, a little shorter than the fore limb, as long as the foot.
Toes moderate, the tips dilated into small but distinet discs, 3 to 3
webbed, 2 or 3 phalanges of fourth free; subarticular tubercles
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rather small; a very slight tarsal fold ; inner metatarsal tubercle
narrow, prominent, about 3 the length of the inner toe; no outer
tubercle.

Skin of back with 8 or 0 glandular longitudinal folds, some-
times with numerous small tubercles between them ; a strong fold
above the tympanum ; upper eyelids tubercular. 4

Bronze above, in life, changing from bright yellowish red to
dull brown shades, with or without a yellow vertebral stripe ; some
of the dorsal folds edged with black; a black chevron, pointing
backwards, between the eyes; limbs with dark brown cross-bars.
Belly bright sulphur yellow. Iris bronze, with a black cross, and
a very narrow red ring round the pupil.

. Males without vocal sacs.

Measurements in millimetres.

Yo 2.

Jd §

From snout to vent 36 34

Head .. 15 14

Width of head 17 16
Snout .. 5 45
Eye 5% s 5 4°5
Interorbital width .. gi55 135
Tympanum 4's 45

Fore limb 22 21

Hind limb 67 59

Tibia 20 18

Foot v ¥l 20 18

1. Penang. 2. Bukit Timah, Singapore.

Habitat. Penang, hills between Kedah and Perak, up to 4000
feet, Singapore.

19. Rana hascheana.
Polypedates hascheanus, Stoliczka, Fourn. As. Soc. Beng., XXXIX, 1870,
p- 147, pl.ix, fig. 3.
Rana gracilis, var. andamanensis, part., Stoliczka, f. ¢. p. 142, )
Rana hascheana, W. Sclater, Proc. Zool. Soc, 1892, p. 3443 S. Flower,
Proc. Zool, Soc. 1809, p. 8a4; Laidlaw, Proc. Zool. Soc. 1900, P- 885;
A. L. Butler, Fourn. N.H. Soc. Bomb. XV, 1903, p-197: Bouleng.,
Faun. Mal. Pen., Rept. p. 232 (1912).
Vomerine teeth in oblique oval groups just behind the level
.of the choanae. No bony prominences in front of the lower jaw.
Head moderate, moderately depressed, as long as broad or a
little broader than long ; snout rounded, scarcely projecting beyond
the mouth, as long as the eye; canthus rostralis obtuse; loreal
region moderately oblique, slightly concave; nostril equidistant
from the eye and the tip of the snout; the distance between the
nostrils a little greater than the interorbital width, which equals
that of the upper eyelid; tympanum distinct, } to 3 the diameter
of the eye and 1} to 2 times its distance from the latter.
Fingers rather short, the tips scarcely dilated, first as long as
or slightly longer than the second, third as long as or slightly
sl}orter than the snout ; subarticular tubercles moderate.




1920.] G. A. BOULENGER : Frogs of the Genus Rana. 55

Hind limb rather long, the tibio-tarsal articulation reaching
the tip of the snout or between the eye and the tip of the snout,
the heels overlapping when the limbs are folded at right angles
to the body; tibia 3} to 4 times as long as broad, 13 to 2 times in
length of head and body, as long as or a little shorter than the fore
limb, as long as or a little longer than the foot. Toes moderate,
the tips dilated into small but very distinct discs, } to 4 webbed,
3 phalanges of fourth free; subarticular tubercles moderate; a
feeble tarsal fold; inner metatarsal tubercle feebly prominent, 2
to 2 the length of the inner toe; no outer tubercle,

Skin smooth or with small warts or feeble corrugations; a
strong fold from the eye to the shoulder.

Rich vellow to orange brown above, in life, with dark brown
spots, with or without a light vertebral streak; a dark brown Cross-
band between the eyes, edged with pale yellow in front, usually
followed by a faint W-shaped marking, the ends of which extend
behind the eyes; sides of body finely spotted with very dark brown
and white; lips with more or less distinct dark vertical bars; limbs
with dark cross-bands. Lower parts white, with pale purple and
aolden shades, with or without dark brown spots on the throat.

Males without vocal sacs.

Nasal bones large and in contact with each other and with
the frontoparietals; ethmoid covered over; zygomatic branch of
squamosal long, extending to the eye.

Eggs very large and few, unpigmented, 3 millim. in diameter,
in a female measuring 35 millim, from snout to vent.

Measurements tn millimetres.

1. 2, 3. 4. 5. 6.
¥ - g g v g.
From snout to vent 24 37 24 25 35 27
Head A 9 14 Q9 10 12 10
Width of head Q9 16 9 10 13 10
Snout . 3 3 3 35S0 378
Eye . o 3 5 3 LR SR
Interorbital width 5% 2 3 2 2:5: . 2%, a3
Tympanum . 5N s vy 2 2% » 2%
Fore limb 13 22 14 16 19 16
Hind limb die 38 62 45 49 57 46
Tibia “a 2 12 20 14 16 18 15
Foot b . 12 20 14 15 7 15

1. Penang. 2. Larut hills, Perak. 3 Gunong Inas, Pahang. 4—j5. OGreat
Natuna, 6. Andamans (R, gracilis, var. andamanensis, Stol.).

Habitat, Higher forests of Penang, mountains of Malay Penin-

sula (Perak and between Perak and Kedah), Andamans,' Natuna
Islands.

L One of the types of R. gracilis v. andamanensis, received from the Indian
Museum in 1893, belongs to this species, whilst the others are stated by Annan-
dale to be referable to R. doriae and R. limnocharis. i
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20. Rana limborgii.

Rana limborgii, W. Sclater, Proc. Zool. Soc. 1892, p. 344, pl. xxiv, fig. 3;
Bouleng., Ann. Mus. Genova (2) XIII, 1893, p. 329, pl. x, fig. 1;
Malcolm Smith, Fourn. N.H. Soc. Siam, 11, 1916, p. 165,

Vomerine teeth in oblique oval groups just behind the level
of the choanae. Bony prominences: in front of lower jaw barely
indicated in females, rather large and pointed in males.

Head moderate, moderately depressed, as long as broad or
a little broader than long, larger in males than in females; snout
rounded, scarcely projecting beyond the mouth, as long as theeye;
canthus rostralis obtuse; loreal region moderately oblique, slightly
concave; nostril equidistant from the eye and the tip of the snout.
or a little nearer the latter; the distance between the nostrils
equal to or greater than the interorbital width, which equals or
exceeds that of the upper eyelid; tympanum distinet, 3 to 3 the
diameter of the eye and 1; to 2 times its distance from the latter.

Fingers rather short, the tips dilated into small discs, first
as long as or slightly longer than the second, third as long as or
slightly shorter than the snout ; subarticular tubercles moderate.

Hind limb rather long, the tibio-tarsal articulation reaching
between the eye and the tip of the snout, the tip of the snout, or
a little beyond, the heels overlapping when the limbs are folded
at right angles to the body : tibia 31 to 4 times as long as broad,
Iz to 2 times in length of head and body, a little shorter or a little
longer than the fore limb, as long as or a little longer than the
foot. Toes rather short, the tips dilated into small but very
distinct discs, 3 to 3 webbed, 3 phalanges of fourth free; sub-
articular tubercles moderate ; a mere trace of a tarsal fold ; inner
metatarsal tubercle large, very prominent, compressed, blunt-edged,
3 to j the length of the inner toe; no outer tubercle,

Skin smooth, usually with more or less distinct traces of a nar-

row glandular dorso-lateral fold beginning behind the upper eyelid ;

a strong fold from the eye to the shoulder.

Pale brown above, with small darker spots ; upper surface of
snout sometimes pale grevish or vellowish; a dark cross-bar be-
tween the eves and often a A-shaped marking between the shoulders ;
a blackish streak on each side of the head, passing through the
eye; lips with dark brown vertical bars; a vellowish vertebral
stripe sometimes present; limbs with more or less regular dark
cross-bands. Lower parts white, throat somtimes spotted or
speckled with brown.

Males with internal vocal sacs, which may be indicated ex-
ternally by strong folds on each side of the throat.

Nasal bones large and in" contact with each other and with
the frontoparietals ; ethmoid covered over; zygomatic branch of
squamosal long, extending to the eye.

FEggs very large and few, unpigmented, the vitalline sphere

3 millim. in diameter in a female measuring 32 millim. from snout
to vent.
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M easurements in millimelres.
I. £2 3. 4. 5.

d d 2 ¥ 2 .
From snout to vent .. rh 33 32 31 32 26
Head e e e 13 12 11 11 10
Width of head v oo 14 13 17 1 10
Snout B 45 45 4 4 35
Eye e 45 45 4 4 35
Interorbital width 3°5 3 276 LAt
Tympanum 3 ek 25 2
Fore limb , ., e v 19 18 17 18 15
First finger S oo “3'3 375 s 35 25
Second finger 3 3 3 3 2'5
Third finger 4 4 4 4 3
Fourth finger o oS 2°5% 2GRN TSI N atee ey
Hind limb . . i 58 53 31 59 52 . 43
Tibia % 5 3% 17 16 19 17 14
Foot e e 16 16 18 16 14
Third toe .. o s 8 8 10 8 7
Fourth toe o A 13 12 14 12 10
Fifth toe .. i 3, 8 8 Q 8 6

1—2. N, of Utradit, N. Siam. 3. Nakon si Tamarat, Siam. 4. Karin Bia-po,
Upper Burma. 3. Tenasserim.

Habitat. Tenasserim, Upper Burma, Siam. 5

Very closely allied to R. hascheana, from which it is distin-
guished by the larger and more prominent inner metatarsal tuber-
cle and by the presence of tooth-like prominences in front of the
lower jaw as well as of vocal sacs in the males.

21. Rana microdisca.

Rana _microdisca, Boettg,, Ber. Offend, Ver. Nat. 1892, p. 137; F. Miill.,
Verh. Nat. Ges. Basel, X, 1804, p. 830: Boettg. in Semon, Zool.
Forsch. Austral. V, p. 113, pl. v. fig. 2 (1804); Bouleng., Ann. Mus.
Genova (2) X1V, 1804, p. 616, Proc. Zool. Soc. 1897, p. 230, and Ann.
and Mag, N.A. (6) NIX, 1897, p. 508; Van Kampen, Zool. Fahvb.,
Syst. XX1I, 1905, p. 702.

Rana leytensts, Boettg,, Zool. Anz. 1803, p. 365; Bouleng., Proc. Zool.
Soe., 1897, p- 229.

Vomerine teeth in moderately long or rather short, strong,
oblique series originating between the choanae and extending be-
yvond the level of their posterior borders, or entirely behind them.
Bony prominences in front of lower jaw barely indicated in fémales,
rather small and pointed in males.

Head moderate, moderately depressed, as long as broad or a
little broader than long ; snout rounded, scarcely projecting beyond
the mouth, as long ss the eye; canthus rostralis distinct; loreal
region moderately or feebly oblique, concave; nostril equidistant
from the eye and from the end of the snout or a little nearer the
latter ; the distance between the nostrils equal to or greater than the
interorbital width, which is equal to or less than that of the upper
eyelid; tympanum distinct, } to 3 the diameter of the eve and
11 to 3 times its distance from the latter.

Fingers moderate, the tips swollen or dilated into very small
discs, first as long as or alittle longer than the second, third as long
as or a little longer than the snout; subarticular tubercles moderate.
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Hind limb long or very long, the tibio-tarsal articulation reach-
ing the nostril, the tip of the snout, or considerably beyond, the
+heels strongly overlapping when the limbs are folded at right angles
to the body; tibia 4} to 5 times as long as broad, 11 to 1} times in
length from snout to vent, as long as or shorter than the fore limb,
a little longer than the foot. Toes moderately long, the tips dilated
into small but very distinct discs, 2 to ;3 webbed, 2 or 3 phalanges
of fourth free; subarticular tubercles moderate: no tarsal fold;
inner metatarsal tubercle moderately or feebly prominent, 2 to } the
length of the inner toe; no outer tubercle.

Upper parts with small warts which may form interrupted
longitudinal folds; a dorso-lateral fold, beginning behind the upper
eyelid, if present, not extending beyond the scapular region; a
glandular fold from the eye to the shoulder. Lower parts smooth.

Coloration very variable. Brown or olive above, with darker
spots on the back and a dark bar between'the eyes, sometimes with
a yellowish cross-bar in front of it; upper surface of snout some-
times entirely yellowish ; lips with dark vertical bars; two yellow-
ish dorsal stripes, or a yellowish vertebral stripe, sometimes pre-
sent; limbs with dark cross-hands. Vellowish white beneath,
throat and breast often spotted, marbled, or mottled with brown.

Males without vocal sacs. I

Nasal bones moderately large, separated on the median line;
a small portion of the ethmoid uncovered ; zygomatic branch of
squamosal moderately long. Omosternum forked at the base.

Measurements in millimetres.

0 Bl B e N s N < S (f
G i S RTINS I T ¢
From snout to vent .. 50 48 44 56 43 29 29 34 36 42
Head .. IZNT 136 Yo 16 11! A1 33 M s
Width of head B8 a8 Yaars iy LDl et o T3 T4 IS
Snout T ORI G B L6 4 TR SR I NS
Eye .. PR 16 7 AL o AL s S A
Interorbital width 4 35 3 3s 25 25 25 3 3 3
Tympanum A 35 3's 350 i 3.5 2.5 2 2'5 3 §
Fore limb AR V5 o UM S R P TN L e
First finger oo L e A B R AR 5'5 535 3%
Second finger &5 6 S5 5 $5-4's 4 -+ 5 45 5_
Third finger v 8% 4 Ay 6% 7% SRR -
Fourth finger . 3 5 5 55 4 350351 55 SisE 4
Hind limb .. 10T 8 83 o4 o1 go 52 58 62 78
Tibia ~ Jo 73Ty 30 ays Y30l a9 a6 1y 30 2T zz
Foot e P IS0V 26 A L8y Azivrs: 164437 18428
Third toe s L e U T S R SR T (- I (- D ¢
Fourth toe e L ADY AN agiiag) a2zt 13 130 44 150 20
Fifth toe .. LIRS (R ¢l T ) 8 8 9 9 14

1—4. Flores. 5. Tomohon, Celebes. 6—7. S. Celebes. 8. Tawi-Tawi, Sooloo
Ids. 9, Sandakan, N. Borneo, 10. Tjibodas, Java, 4700—6500 ft. (Ind. Mus.).

Habitat. Originally described from the mountains of Java,
this small frog has since been found in the Philippines (R. leytensis),
in Borneo, Sumatra, Mentawi, the Sooloo Islands, Celebes and
Flores.
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22, Rana palavanensis.

Rana palavanensis, Bouleng., Ann. and Mag. N.H. (6) X1V, 1804, p. 85,
and Proc. Zool. Soc., 1897, p. 230.

Vomerine teeth in short oblique series just behind the level
of the choanae. Bony prominences in front of lower jaw absent.

Head moderate, moderately depressed, as long as broad, or
slightly broader than long; snout rounded, scarcely projecting be-
yond the mouth, as long as the eye; canthus rostralis distinct;
loreal region moderately oblique, slightly concave; nostril equidis-
tant from the eye and from the end of the snout; the distance
between the nostrils equal to or greater than the interorbital -
width, which is equal to or a little less than that of the upper eye-
lid; tympanum distinct, 4 to § the diameter of the eye, 1} to 13
times its distance from the latter. .

Fingers moderate, the tips swollen or dilated into very small
discs, first as long as or slightly longer than the second, third longer
than the snout ; subarticular tubercles moderate.

Hind limb long, the tibio-tarsal articulation reaching the
tip of the snout or beyond, the heels strongly overlapping when
the limbs are folded at right angles to the body ; tibia 4 to 4} times
as long as broad 18 to I}§ times in length from snout to vent,
as long as or slight!y longer or slightly shorter than the fore limb,
as long as or longer than the foot. ‘Toes moderate, the tipsdilated
into small but very distinct discs, § webbed, 2 or 3 phalanges of
fourth free; subarticular tubercles moderate; no tarsal fold;
inner metatarsal tubercle elliptical, flat,  to ! the length of the
inner toe; no outer tubercle.

Skin nearly smooth; posterior half of upper eyelids warty ;
a glandular fold from the eye to the shoulder; a narrow glandular
dorso-lateral fold, beginning behind the upper eyelid.

Brown or greyish-brown above ; sides of snout below the canthi
blackish or dark grey, with some more or Jess distinct dark vertical
bars on the lip ; supratemporal and dorso lateral folds edged with
dark brown or black on the outer side ; a dark cross-bar between
the eyes and a dark A-shaped interscapular marking usually
present ; limbs with regular dark cross-bands. Lower parts whitish,
uniform, or throat and breast spotted with brown.

Males with internal vocal sacs.

Nasal bones moderately large, separated on the median line;
a small portion of the ethmoid uncovered ; zygomatic branch of
squamosal moderately long.

Eggs large, 8 millims, in diameter in female 36 millim, long
from snout to vent.

Measurements in millimetres.

1, 2. 3 4 5 6 7. 8 9. ro.
T b B R SR e dt 9T

From snout to vent +s' 33 33 31 35 35 36 38 40 42 33
Head .o - 12 12 It 13 13 13 15 16 15 13
Width of head .. <o 12 12 11 14 14 14 15 16 15 13
Snout CUAER AT ST GART SR B b T T
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LNl 3ot gy w5 68 a8 g IO
. QUARREYS Qe P g g g D

Eye.. . 4 4 4 4545455 5 5 45
Interorbital width AR e 3. Jrnaards 3i-3. 2’5 3B
Tympanum AnN2 LR SN2 g g g igiaisiiZTs . 3 3
Fore limb ‘20 ;20 20 20 21 21 23 24 23 20
First finger 325740 3154 S8 BTSRRI S 4

Second finger 3535 354 455 5 45 45 35

Third finger G RN RS AR S, P L 1 B

Fqurth finger .. SRR 3 S By S3 e e R s g e R Ty | £3 5
Hind limb & .. 58 58 60 61 64 67 75 67 68 59
Tibia %7 .. 20 20 21 21 23 232 24 22 22 18
Foot .. t7 17 17 18 19 20 22 21 20 18
Third toe oo o ey GE RERES TS S A ¢ 3N b Gl (4 B )
Fourth toe .. se I3 I3 12 14 14 15 17 16 16 14
Fifth toe o cre bl SO SRR RS (4380 (o[ § TG & GHNNT - TR

. I—3. Palawan (type). 4. Matang, Sarawak. 3. Penrissen Mt., Sarawak. 6,
Kina Baloo, N. Borneo. 7. Loka, Celebes. 8. Matinang, Celebes. 9. Rurukan.
Celebes. 10, Tasosso, Celebes, 4000 f.

Habitat. Palawan, Borneo, Celebes.

23. Rana narina.
Rana narina, Stejneg., Proc. Biol. Soc. Washington, XVI, 1901, P: 189
and Herp. ?a.p. p- 134, fig. (1907).

Vomerine teeth in nearly transverse series on a level with the
posterior borders of the choanae, a little nearer to each other
than to the latter. P 3

- Head slightly longer than broad; snout nearly squarish,
vertically truncate ; canthus rostralis distinet : loreal region sub-
vertical, very concave; nostrils close to the end of the snout;
interorbital region narrower than the upper evelid ; tympanum very
distinct, } the diameter of the eye, only a little longer than its
distance from the latter. :

Fingers ratherlong, firstlonger than the second, terminating in
very small discs ; subarticular tubercles large.

Tibio-tarsal articulation extending considerably beyond the
tip of the snout ; heels overlapping when the limbs are folded at
right angles to the body; tibia 1} times in length from snout
to vent, shorter than the fore limb, much shorter than the foot.
Toes nearly entirely webbed, terminating in very small fhscs;
outer metatarsals separated nearly to the base; subarticular
tubercles strong; no tarsal fold; inner metatarsal tubercle but
slightly prominent, about 1 the length of the inner toe; no outer
tubercle. >

Skin smooth,

Brownish above ; a narrow whitish line from under the eye
to behind the commissure of the jaws ; sides and posterior surface
of the thighs coarsely marbled with dark brown. Whitish beneath,
chin and throat clouded with dusky.

From snout to vent 66 millim.

Habitai. Loo Choo Islands (Okinawa Shima).

The single species is preserved in the Science Collection,
Tokyo.

o

afff
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The position of this species is doubtful, but there seems to be
no better place for it than not far from R. doriae and R. microdisca.

24. Rana corrugata.

Rana kullii, part., Ginth., Cat. Baty. Sal. p. 7 (1858), and Rept. Brit.
Ind. p. 404, pl. xxvi, fig. B (1864).

Rana corrugata, Peters, Mon. Berl. Ac., 1863, p. 412; Bouleng., Cat.
Batr, Ecaud. p. 19 (1882). Ann. and Mag. N.H. (5) X1V, 1883,
p- 587, and Faun, Ind., Rept. p. 443 (1800); Annand., Mem. As. Soc. -
Beng. V1, 1017, p. 140, fig.,

Vomerine teeth in small oblique groups close together behind
the level of the choanae. Lower jaw with two acutely pointed
tooth-like prominences in front, strongly developed and fitting into
pits in the upper jaw in adult males.

Form stout, toad-like. Head broader than long, much de-
pressed ; snout rounded, not projecting, as long as or a little shorter
than the eye; no canthus rostralis ; loreal region oblique, not con-
cave; nostril a little nearer the eye than the end of the snout;
the distance between the nostrils equals the interorbital width,
which exceeds the very narrow upper eyelid, the eye being obliquely
directed upwards; tympanum hidden, distant from the eye and
about % its diameter.

Fingers rather short, obtuse, without dermal, margin, first
usually a little shorter than the second, third longer than the snout ;
subarticular tubercles moderately large, moderately prominent.

Hind-limb short and thick; tibio-tarsal articulation reaching
the temple or the posterior border of the eye; heels separated
when the limbs are folded at right angles to the body ; tibia 2 to
2} times as long as broad, 2} to 2} times in length from snout to
vent, as long as the foot, much shorter than the fore limb. Toes
short, fully and broadly webbed, terminating in rather large round
discs; subarticular tubercles rather small, moderately prominent ;
a narrow fold along the inner side of the first toe and of the tarsus,
interrupted by the feebly prominent, narrow inner metatarsal
tubercle, which measures about } the length of the inner toe: no
outer tubercle,

Upper parts with very crowded linear rugosities, which form
transverse folds on the body; round warts on the upper eyelids; a
feeble fold from the eye to the shoulder; lower parts smooth,

Brown above, uniform or with darker spots; a yellow, dark-
edged cross-bar between the eyes, and another below the dark
temporal fold; a yellow vertebral streak sometimes present ;
lower parts white, throat sometimes spotted with brown.

Males without secondary sexual characters except the greater
development of the tooth-like processes of .the lower jaw.

Skeleton as in R, kuhlii,

The tadpole has been described and figured by Annandale.
Tail only about 1} times as long as head andbody. Beak extremely
massive and prominent, entirely black; a large papillose lobe
on each side of the mouth; only a single, long, marginal series
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of upper labial teeth, and two, uninterrupted, long series of lower
labials.

Measurements in miliimetres.

I 3. 4~
d o o g
From snout to vent 65 40 52 54
Head .. 2 22 14 19 19
Width of head . 23 16 21 2t
Snout .. o s 5 4 5 5
Eye .. Lh ! 7 3 5 6
Interorbital width . ) 4 3 R K
Fore limb o 5 35 21 30 20
First finger . 6 4555 5°5
Second finger .. 4 7 4's 6 6
Third finger N 5 8 55 8 7'5
Fourth finger 6 R e S e T
Hind limb ¢ 82 54 72 74
Tibia .. - 26 17 21 22
Foot .. £ it s 2 17 22 22
Third toe o LE, oo 15 9 12 14
Fourth toe 54 5t o2 21 13 19 19
Fiith toe e A o 13 10 14 14

. Punduloya, 4000 f, 2. S. Ceylon. 3—4. Ceylon.
Habitat. Ceylon.

o 25. Rana kuhlii.

? Houlema obscura, Gray, Zool Misc. p. 38 (1831).

Rana kuhlii, Dum. and Bibr., Erp. Gén. VIII, p. 384 (1841); Anders,

Anat. Zool. Res. Yunn., p. 838 (1870); Bouleng., Ann. Mus. Genova (2)
WV, 1887, p. 482, Faun. Ind., Rept. p.a43 (18g0), Ann. and Mag. N.H.

(6) VII, 1891, p. 344, and Proc. Zool. Soc. 1800, p. 166 ; S. Flow,,
Proc. Zool. Sac. 1890. p. 887 ; Bouleng., Ann. and Mag. N H. (8) 1V,
1900, p. 495, and Faun. Mal. Pen., Rept. r. 229 (lqm); Annand.,
Mem. As. Soc. Beng. V1, 1917, p. 147 i Malcolm Smith, Fourn. N.H.,
Soc, Siam, 11, 1917, p. 262, pl. — fig. 1. -

Rana kuhlii, part., Giinth., Cat, Batr. Sal. p. 8 (1858), and Rept. Brit.
Ind. 404 (1864) : Bouleng., Cat. Batr. Ecand. p. 20 (1882).

Rana conspicillata, Giinth., %’roc. Zool. Soc. 1872, p- 597, pl. xl, fig. A. A

Nyctibatrachus sinensis, Peters, Sitsb. Ges. Naturf. Fr. Berl. 18?2.
p. 146. y

Rana payadoxa (non 1.) Mocquard, Le Natur. 1890, p. 155, N. Arch. Mus
(3) 11, 18go, p. 148, pl. x, fig. 3, and Mém. Soc. Zool. France, 1892,
. 198

Ramlx)namv' ei, Stejneg., Proc. Biol. Soc. Washington XIV, 1901, p. 190,
and Herp. Fapan, p. 136, fig. (1907); Van Denburgh, Proc. Calif.
Acad. (4) 111, tgog, p. 55 and 1912, p. 104 ; Annand., Mem. As. Soc.
Beng. V1, 1917, p. 145.

Vomerine teeth in oblique series just behind the level of the
choanae. Lower jaw with two tooth-like prominences in front,
feebly developed in females, large, obtuse and fitting into deep
pits in the upper jaw in adult males.

Head larger in males than in females, much depressed, the
occipital region more convex in males, broader than long; snout
rounded or obtusely pointed, feebly projecting beyond the mouth,
as long as or slightly longer or slightly shorter than the eye; no
canthus rostralis; loreal region oblique, slightly concave; eye.
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obliquely directed upwards, the upper eyelid often very narrow:
nostril a little nearer the end of the snout than the eye; the dis-
tance between the nostrils not or but little greater than the inter-
orbital width, which usually nearly equals or (in large males) exceeds
that of the upper eyelid ; tympanum usually hidden, rarely slightly
distinct, 4 to § the diameter of the eye and widely separated from
the latter. . .

Fingers short or moderate, obtuse or slightly swollen at the
end, first and second equal or first the longer, third as long as or
longer than the snout, second and third often with a dermal fold on
each side ; subarticular tubercles large, moderately prominent.,

Hind limb short or rather short, the tibio-tarsal articulation
reaching the temple or the eye, the heels meeting or failing to
meet, when the limbs are folded at right angles to the body ;
tibia 2} to 3 times as long as broad, 2 to 2} times in length from
snout to vent, as long as or a little shorter than the foot, shorter
than the fore limb. Toes short or rather short, the tips dilated into
small but very distinct discs, fully webbed or the web strongly
emarginate and not reaching beyond the penultimate phalanx of
the fourth ; subarticular tubercles rather large, moderately promi-
nent; a narrow tarsal fold; inner metatarsal tubercle narrow,
moderately prominent, { to § the length of the inner toe; no outer
tubercle.

Skin smooth above, except on the calves and on the posterior
part of the upper eyelids, which are nearly always warty, or with
short longitudinal glandular folds or roundish tubercles; a gLlandu-
lar fold from the eye to the shoulder; sometimes a distinct fold
across the head, behind the eyes, TLower parts smooth.

Brown above, uniform or with small darker spots on the back
and more or less irregular cross-bars on the limbs; usually a dark
bar, light-edged in front, between the eyes, and dark wvertical bars
on the lips ; a dark canthal and temporal streak often present; a
vellow vertebral streak rarely present (specimens from Matang,
Bongo, Kina Balu, and Kuatun). FLower parts white, throat and
breast often mottled with brown, sides of belly and lower surface
of legs sometimes speckled with brown.

Males without vocal sacs, the fore limbs neither thickened
nor bearing nuptial excrescences; differing from the female by the
larger, often much larger, head, which may be more triangular in
shape, and by the larger bony prominences in front of the lower
jaw.

Nasals large, in contact with each other and with the fronto-
parietals, which cover the ethmoid; zygomatic branch of squa-
mosal very long, curved, reaching the lower border of the eye,
Omosternal style slender, forked at the base; sternal style short,
Terminal phalanges transversely expanded at the end.

FThe vitellus of eggs ready to be laid measures 2 millim. in dia-
meter, the mother measuring 5T millim. from snout to vent.

Tadpoles from Hong Kong Peak, referred by Annandale to
R. kuhlii, and said to resemble those of R, macrodon, have since
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(Rec. Ind. Mus., XIV, 1918, p. 68) been regarded as incorrectly
identified.

Siamese tadpoles, described by Malcolm Smith, on the correct
identification of which there can be no doubt, have the beak
‘broadly edged with black ; upper lip with a long, continuous row of
teeth, followed by a second, broadly interrupted; lower lip with
three continuous rows of teeth, or the innermost narrowly inter-
rupted. Body considerably flattened ; tail nearly twice as long as
the body, 4 times as long as deep, tip bluntly pointed, crests
rather low, upper a little deeper than lower, not extending on to
the back. Olive above, speckled with blackish. -

Habitat. Southern China, Loo Choo Islands and Formosa to
the Malay Peninsula and Archipelago (Sumatra, Borneo, Java,
Celebes).

This species varies much individually, but I am unable to
find characters by which to define geographical races. Full-grown
males (105 millim. from snout to vent) from ‘T'enasserim have an
enormously large head, nearly as long as and broader than the
body ; the head is also remarkably large in some adult males from
Borneo (R. paradoxa, Mocquard), the Loo Choo Islands (R. namiyet,
Stejneger), and Formosa. Such males have also a very broad
interorbital region, broader than the upper eyelid, and thus con-
trast very strikingly with females from the same localities, in which
the head is not larger in proportion than in R. limnocharis, and the
interorbital region may be even narrower than the upper eyelid.
The toes are usually webbed to the terminal discs, except in tl}e
speciméns from Kuatun and Formosa, and in some from Borneo, in
which the last phalanx of the fourth is free, or very narrowly bor-
dered, the web being more strongly emarginate; but other speci-
mens are intermediate. The fingers vary in length, being very
short in the specimens from Kuatun and Formosa: but here again
the difference is bridged over by specimens from other localities, as
may be seen from the table of measurements. "

The following ‘species’ is doubtfully distinct from R. kuhlii
and I should have been inclined to regard it as identical but for the
disposition ascribed to the vomerine teeth.

Rana khasiana.

Pyxicephalus khasiensis, Anders,, Fourn. As. Soc. Beng. XL, 1871, p- 23

Rana khasiana, Bouleng,, Cat. Buty. Ecaud, p. 34 (1882).

“Body short and thick, legs of moderate length. Head short
and broad. Snout short and rounded ; no canthus rostralis; nos-
trils directed upwards and backwards, almost on the upper surface
and halfway between the eye and the snout. Eyes rather large and
prominent. Occiput much swollen. Tympanum invested by the
skin, but faintly visible, small, one half the diameter of thg eye.
Skin in the groin full, smooth throughout, no trace of tubercles ;
fingers quite free; three small tubercles on the palmar aspect, the
inner one the largest, elongated and simulating the shovel-like
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tubercle of the metatarsus. The first and second fingers of nearly
equal length, about half shorter than the third; the fourth about
one-third shorter than the third. Thigh rather short, lower leg
little shorter than the thigh. Tarsus and foot the length of the
thigh and one half of the tibial portion. The body very little
longer than the distance between the vent and the heel. The
shovel-shaped (metatarsal) prominence laterally compressed, but
not prominent. Two apophyses on the lower jaw. The choanae
are round] more distinctly defined, but rather smaller, than the
custachian tubes; vomerine prominences placed transversely be-
hind the choanae and separated from each other by a narrow inter-
val. Tongue rather small, cordate and notched behind. Uniform
brown above, faintly barred on the thighs ; spotted with brown on
the sides, chin, thorax, and under surface of limbs.”’
Habitat. Khasi Hills.

26. Rana laticeps,
lana laticeps, Bouleng., Cat. Baty. Ecaud. p. 20, pl. i, fig. 1 (1882), and
Faun. Ind., Rept. p. 444 (1890); S. Flower, Proc. Zool. Soc. 1896,
p- Sa7; Bouleng., Faun. Mal. Pen., Rept. p. 230 (1912).

Vomerine teeth in strong oblique groups or series just behind
the level of the choanae. Lower jaw with two bony prominences
in front, feebly developed in females, large, acute and directed
backwards in adult males. :

Head larger in males than in females, much depressed, broader
than long; snout rounded or obtusely pointed, feebly projecting
beyond the mouth, as long as or a little shorter than the eye; can-
thus rostralis obtuse; loreal region more or less oblique, slightly
concave ; nostril a little nearer the end of the snout than the eye;
the distance between the nostrils not or but little greater than the
interorbital width, which equals or exceeds that of the upper eye-
lid; tympanum feebly distinet, § to i the diameter of the eye and
I to 1} times its distance from the latter.

Fingers moderate, obtuse or slightly swollen at the end, first
and second equal or first slightly the longer, third longer than the
snout; subarticular tubercles moderate, moderately prominent.

Hind limb rather long, the tibio-tarsal articulation reaching
between the eye and the tip of the snout, the heels overlapping
when the limbs are folded at right angles to the body ; tibia 2} to
3% times as long as broad, 14 to 2 times in length from snout to
vent, as long as or slightly longer than the foot, a little shorter
than the fore limb. Toes with the tips dilated into small discs, 2
to § webbed, the last or last two phalanges on the fourth free
(narrowly bordered); subarticular tubercles moderate, moderately
prominent ; a narrow tarsal fold ; inner metatarsal tubercle narrow,
feebly prominent, 3 to 3 the length of the . inner toe; no outer
tubercle.

SKin often corrugated above, with small elongate warts and
rounded tubercles; a fold above the tympanum; lower parts
smooth, throat sometimes corrugated.
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Brown above, indistinctly marbled with darker; a dark bar,
light edged in front, between the eyes; usually a dark and light
chevron-shaped band on the anterior part of the back; a more or
less distinct dark canthal and temporal streak and dark vertical
bars on the lips; limbs with more or less distinct dark cross-bars. »
TLower parts white, throat often spotted with brown.

Males without vocal sacs, distinguished by a larger head and
stronger tooth-like prominences in the lower jaw.

Skull as in R. kuwhlii.

Measurements in millimetres.

TSR S I o &8 (608 78S
o o
From snout to vent .. 47 4$l 3% 335 324 ;?5 ; 20
Head S = oSN TOINRT R TR Y- A 2N 2N Mirs! 7907 “12
Width of head OO0 W F A B2 R KRG B E R PR ¥ s 7
%ﬂout TR L T L T I T TR -
ye Y 5 5 6 4
Interorbital width 5 35 ‘: ; ; ; 5 3
Tympanum 51 3803 2 RANACEE et iary geEt 278
Fore limb .. ol 28 B agi gz as TS 20 = T 119,
First finger 0 N S 7 i R BB (TR
Second finger SRR B T L Gl R K
Third finger 2 6 (3030 5 8 4°5
Fourth finger SO N G Iy e S R
Hind limb se. 720 69 597 60 60 58 50
Tibia o v3o k24e 2220 Ean 3G S19q 18 126 <16
Foot e Ter2a0 25 Tgh 19l 19 I8 26! 10
Third toe .. v 32 L TOLRGBE Ay T a0, 12 8
Fourth toe e 17 16 14 14 14 14 18 12
Fifth toe .. i 8 & T B 8 Ox 10 12 8

4 xk—-s. Khasi hills (types). 6. Bengal, type. 7. Malacca. 8. Gunong Kledong,
erak,

Habitat. Bengal, Khasi hills, and Malay Peninsula.

27. Rana feae.
/\"anapfme. Bouleng., Ann. Mus. Genova (2) V, 1887, p. 418, pl. iii, and
aun, Ind., Rept. p. 4406 (1890).

Vomerine teeth in small oblique groups between the choanae
and extending beyond the level of their posterior borders.

Head much broader than long, much depressed ; snout round-
ed, scarcely projecting beyond the mouth, shorter than the eye; no
canthus rostralis; loreal region oblique, concave ; nostril a little
nearer the eye than the end of the snout ; the distance between the
nostrils greater than the interorbital width, which is a little less
than that of the upper eyelid ; tympanum distinct, 3 the diameter
of the eye, not more than its distance from the latter,

Fingers obtuse, first a little longer than the second, third longer
than the snout ; subarticular tubercles moderate.

Hind limb moderately long, the tibio-tarsal articulation reach-
ing the eve ; tibia twice in length from snout to vent. To rather
short, with obtuse tips, entirely webbed ; subarticular tubercles
moderate ; a narrow tarsal fold ; inner metatarsal tubercle narrow,
feebly prominent, 1 the length of the inner toe; no outer tubercle.
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Sides of body warty, large elongate smooth warts being inter-
mixed with small round ones ; posterior part of upper eyelid warty ;
a glandular fold from the eye to the shoulder.

Olive brown above, with rather indistinct darker spots and a
. blackish, white-edged ocellus at the hip-joint; interrupted dark
cross-bands on the limbs; lower parts dirty white.

Males with internal vocal sacs; arms extremely thickened ; a
patch of black spines on each side of the breast and others on the
inner side of the first and second fingers.

From snout to vent g2 millim.

Described from a single specimen, from the Kakhien hills,
Burma, forming part of the collection made by the late L. Fea for
the Genoa Museum. A second specimen, from Hotha, Yunnan, is
stated by Mr. W. Sclater to be preserved in the Indian Museum.

Distinguished from R. liebigit by the distinct tympanum, the
longer inner finger, the shorter hind limb, the presence of a tarsal
fold, and the absence of dorso-lateral folds.

28. Rana yunnanensis.
Rana yunnanensis, Anders., Anat. Zool. Res. Yunnan, p. 339, pl. Ixxviii,

fig. 2 (1879).

‘This species rests on Anderson’s description and figure ; the
" types, Dr. Annandale informs me, are not to be found in the Indian
Museum, and are probably lost.

Anderson’s description is here reproduced :—

‘‘ Head broader than long; the snout rounded and somewhat
pointed ; nostril nearer the snout than the eye; canthus rostralis
feeble ; tympanum visible, but indistinct, half the size of the eye;
a glandular fold from the eye over the tympanum to the shoulder ;
vomerine teeth but little developed and in two short oblique ridges
on the inner side of the choanae, convergent behind, but separated
from each other by a wide interval. Openings of the internal nos-
trils small, round, those of the eustachian tubes very small.
Tongue free, cordate, deeply notched. A feeble fold along the
metatarsus and along the first toe enclosing a small but strong
laterally compressed sharp-edged crescentic tubercle, a fold along
the fifth toe. Fingers tapering, tips not enlarged ; the first, second
and fourth subequal in size, the third slightly longer than the
second: a few minute horny spines on the upper surface of the
thumb. Toes incompletely webbed, the membrane emarginate,
reaching to the extremities of all the toes but the fourth; fourth
toe one-third longer than the third. Upper sutface densely
covered with round warty tubercles, each surmounted by a small
black horny granule, Smooth beneath. TUniform greenish olive-
brown, with obscure dark bands from the orbit to the lip and on
the upper surface of the limbs; under surface brownish-yellow,
reticulitely spotted with deep brown. From the vent to the
metatarsal tubercle is rather more than the length of the body.”

From snout to vent 73 millim,

Habitat. Hotha, Yunnan, altitude 5000 feet,
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29 Rana tibetana.

Rana tibetana, Bouleng., Ann. and Mag. N.H. (8) XX, 1017, p. 414.

Vomerine teeth in small oblique groups between the choanae
and extending a little beyond the level of their posterior borders.

Head much broader than long, much depressed ; snout round-
ed, scarcely projecting beyond the mouth, shorter than the eye:
canthus rostralis distinct; loreal region very oblique, concave;
nostril nearer the eye than the end of the snout; the distance be-
tween the nostrils greater than the interorbital width, which is
much less than that of the upper eyelid ; tympanum distinct, 2 the
diameter of the eye and twice its distance from the latter.

Fingers obtuse, first slightly longer than the second, third longer
than the snout; subarticular tubercles moderately large, moder-
ately prominent.

Hind limb moderately long, the tibio-tarsal articulation reach-
ing the anterior border of the eye, the heels strongly overlap<
ping when the limbs are folded at right angles to the body; tibia
3% times as long as broad, twice in length from snout to vent, a
little longer than the foot, a little shorter than the fore limb.
Toes with the tips swollen into small discs, entirely webbed ; sub-
articular tubercles moderately large, moderately prominent; a
very distinct tarsal fold; inner metatarsal tubercle narrow, feebly
prominent, : the length of the inner toe ; no outer tubercle.

Upper parts rough with granules and numerous round or oval
warts tipped with black horny spinules; a feeble fold across the
head, behind the eyes; a strong glandular fold from the eye to the
shoulder; lower parts smooth.

Brown above with numerous ill-defined dark spots on the back
and cross-bars on the limbs, the larger warts lighter; a light
cross-bar between the eyes; lips with dark vertical bars. Lower
parts brownish, throat and limbs mottled with brown.

Male with internal vocal sacs; arms thick, breast with black
horny spines ; similar spines, but more crowded, on the inner meta-
carpal tubercle and on the upper surface of the two inner fingers.

Measurements in millimetres.

- o
From snout to vent o1
Head S 18
Width of head . . 25
Snout R 5
Eye £, 7
Interorbital width s
Tympanum 4
Fore limb 33
First finger .. 6
Second finger .. o . s .t i3
Third finger .. . .o s ‘e 9
Fourth finger .. T o D o 6
Hind limb B e Va ae 3" 92
Tibia 2 3 £ 3 .
Foot = 3% % 3% & 28
Third toe 4 e . oo i 14
Fourth toe " o' o5 o e 20
Fifth toe R " oo e oo 14
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A single specimen from Yin tsin wan, Wassu State, Tibet,
preserved in the British Museum.

Distinguished from R. gammiet by the distinct tympanum,
the presence of a tarsal fold, the larger metatarsal tubercle, and the
presence of vocal sacs; from R. feae, by the swollen tips of the
toes and the distinct canthus rostralis ; from R. yunnanensis, by the
less prominent metatarsal tubercle.

30. Rana sternosignata.

Rana sternosignata, J. A. Murray, Ann, and Mag. N.H. (5) XVI, 1885,
p. 120; Bouleng., Faun. Ind., Rept. p. 445, (1890;; Annand., Mem. As
Soc, Beng. VI, 1917, p. 139. -

Vomerine teeth in small oblique groups between the choanae
and extending a little beyond the level of their posterior borders.

Head much broader than long, much depressed ; snout round-
ed, scarcely projecting beyond the mouth, a little shorter than the
eye ; no canthus rostralis; loreal region very oblique, slightly con-
cave; nostril a little nearer the eve than the end of the snout: the
distance between the nostrils greater than the interorbital width,
which is less than that of the upper eyelid; tympanum not very
distinct, not quite half the diameter of the eye and equal to the
distance from the latter. :

Fingers obtuse, first as long as or a little shorter than the
second ; subarticular tubercles small, moderately prominent

Hind limb rather short, the tibio-tarsal articulation reaching
the temple or the posterior border of the eye, the heels not overlap-
ping when the limbs are folded at right angles to the body; tibia
3 to 3} times as long as broad, 2} to 21 times in length from snout
to vent, as long as or a little shorter than the foot, shorter than
the fore limb. Toes obtuse or very slightly swollen at the tips,
entirely webbed ; subarticular tubercles very small, moderately
prominent; a feeble tarsal fold ; inner metatarsal tubercle narrow,
feebly prominent, # to i the length of the inner toe; no outer
tubercle. :

Upper parts smooth or with small warts, which may be tipped
with black horny spines ; a feeble fold across the head, behind the
eyes ; a glandular fold from the eye to the shoulder; lower parts
smooth.

Olive-brown above, uniform or freckled with darker; limbs
without transverse bands. Lower parts whitish, mottled or
marbled with dark brown, at least on the throat and limbs.

Males with internal vocal sacs, arms much thickened ; breast
with black horny spines; similar spines, but more crowded, on
the inner metacarpal tubercle and on the upper surface of the two
inner fingers.

Nasals large and in contact with each other and with the fronto-
parietals, which entirely cover the ethmoid ; zygomatic branch of
squamosal long and curved, extending to below the eye. Omo-
sternal style entire.
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~ The large tadpoles (up to 9o millim. long), from Quetta, 5700
ft., for which I am indebted to Dr. Annandale, are remarkable for
the very strongly marked lines of sensory canals, which are black
(preservation in formalin). Tail 2 to 2} times as long as bhody,
3 to 33 times as long as deep, obtusely pointed, the dorsal crest
not extending on to the body. Nostrils much nearer the eyes
than the tip of the snout. Lip moderately developed, hordered with
rounded or conical papillae on the sides and below ; a marginal
series of upper labial horny teeth and 4 series on each side; 3
series of lower labial teeth, the innermost narrowly interrupted in
the middle ; back entirely black.

»
Meassrements in millimelres.

I. 2, 3 4.

d o o o
From snout to vent a dia 7 84 70 68
Head .. < e e 24 27 23 22
Width of head .. & &5 3t 34 30 28
Snout .. cm e 05 8 9 8 7
Eye .. e s e 9 10 9 8
Interorbital width e <. 3 4 33
Tympanum i o .. 35 4 3:5: 35
Fore limb 35 Ve e 42 47 41 38
First finger e M, o 7 3 6 7
Second finger o3 3% Y 3 9 7 7
Third finger o o . 107 ‘%12 3 10
Fourth finger .. o a 7 9 6 7
Hind limb s e St Tras iy o8 93
Tibia ., e 5 S 34 37 32 2
Foot .. 7 5 7 36 37 33 30
Third toe i A PR d0 R iy 16
Fourth toe 573 o e 27 28 24 23
Fifth toe oo o i 20 20 12 17

1. Mulleer, nr, Karachi, type. 2, Quetta, type. 3—4. Quetta.

Habitat. Sind, Baluchistan, Kashmir. ;

Distinguished from R. feae by the shorter hind limbs and the
shorter first finger. . )

[Owing to the looseness of its skin and its pect}har cploratmn
this frog has in life a very different appearance from its allies. The
skin falls naturally into irregular folds and when the head is
held in the natural position forms a prominent transverse wrinkle
behind the eves. The dorsal surface is dull clay-colou‘r or oln','aceoue
with conspicuous orange spots or blotches of variable size and
number sparsely scattered on the back. The head is spcgkled .w1th
black in some individuals. The ventral surface is white with a
black reticulation more or less well developed. The pupil of the
eye is reduced to a narrow slit in normal circumstances and a trans-
verse dark streak runs across the iris at both ends. A similar
streak runs vertically downwards across the iris above and below
the pupil, giving the whole eye a most peculiar appearance, This
feature also occurs in the tadpole. The iris itself is golden brgwn.

R. sternosignata is extremely common, with R cyano/{hlyf:fis. mn.
pools and water-channels in the Quetta and Pishin districts 9f
Baluchistan between 5000 and 6000 feet. Mr. Kemp and I did
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not see it in the Nushki desert or in Seistan, where we could hardly
have failed to observe it if it occurred.

R. sternosignatais the most completely aquatic Indian frog with
which I am acquainted. It usually rests, at any rate in winter,
on the bottom, sometimes in as much as ten feet of water, and
rarely or never comes on dry land. Although somewhat sluggish
in very cold weather it does not hibernate but remains exposed
and alert even under ice. ‘The secondary sexual characters of the
male are well developed in winter. The tadpoles, which reach a
very large size, as a rule spend the winter in the larval state, but
few were observed in November that seemed to be about to under-
2o their final metamorphosis. N. 4.] o

31. Rana phrynoides.
Rana phrynotdes, Bouleng., Ann. and Mag, N.H. (8) XX, 1917, p. 413.

Vomerine teeth in small oblique groups commencing on a line
with and extending back bevond the level of the posterior borders
of the choanae.

Head much broader than long, much depressed ; snout round-
ed, scarcely projecting beyond the mouth, as long as the eye;
canthus rostralis indistinct; loreal region very oblique, slightly
concave ; nostril nearer the eye than the end of the smout; the
distance between the nostrils greater than the interorbital width,
which is less than that of the upper eyelid ; tympanum hidden or
very indistinct, 4 to § the diameter of the eye.

Fingers obtuse, first longer than the second, third longer than
the snout ; subarticular tubercles small, moderately prominent.

Hind limb short, the tibio-tarsal articulation reaching the
shoulder or the temple, the heels just meeting when the limbs are
folded at right angles to the body ; tibia 2} times as long as broad ;
2} to 23 times in length from snout to vent, a little shorter than
the foot, much shorter than the fore limb. Toes short, with
obtuse tips, entirely webbed ; subarticular tubercles small, moder-
ately prominent; a feeble tarsal fold; inner metatarsal tubercle
narrow, feebly prominent, } the length of the inner toe; no outer
tubercle.

Upper parts granulate, with numerous small warts on the
back, some of which may be elongate; these granules and warts
may bear black horny spinules; a strong fold across the head be-
hind the eyes, and a very strong glandular fold from the eve to
the shoulder ; lower parts smooth.

Dark olive above, uniform or with rather indistinct darker
spots; lips with or without dark vertical bars; dark cross-bars on
the limbs very irregular, if present. Lower parts whitish, uniform,
or throat and hind limbs spotted or marbled with blackish.

Males with internal vocal sacs; during the breeding-season the
arms aré remarkably thickened and black horny spines form two
patches on the breast and more crowded patches on the inner
metacarpal tubercle and on the upper side of the two inner fingers;



74 Records of the Indian Museum. [Vor. XX,

similar spines may also be scattered on the palmar and plantar
surfaces.

Nasals large and in contact with each other and with the
frontoparietals, which entirely cover the upper surface of the
ethmoid ; zygomatic branch of squamosal short. Omosternal style
entire, Terminal phalanges slightly expanded at the end.

Measurements, in millimetres, of the type specimens.

% d J o £ ¥ i
From snout to vent s 109 91 70 110 90 75
Head s - 30 28 21 31 2 21
Width of head SIS 400 35 37 49 2 28
Snout ik 3 10 9 7 10 9 7
Eye : 2 A 10 9 7 10 9 7
Interorbital width o 535 .5 3 5 4 3
Fore limb 3 Ae 68 53 41 59 50 43
First finger .. &5 11 9 BYLAYTO 9 8
Second finger .. 2 10 8 S ) 8 7’5
Third finger s 5 12 9 12 £3 10
Fourth finger .. By 10 8 7 9 8 7
Hind limb 143 126 100 137 125 114
Tibia 1% 46 38 30 44 38 34
Foot 28 MR S0 L v3s) 46 2 38
Third toe i i 22 18 18 22 21 19
Fourth toe L. 3P TG T 2d e w300 a3t 27

. Fifth toe d i 24 19 18 23 22 19

H‘fb!'tal. Yunnan at Tongchuan fu, where this large frog was
found in great numbers by Messrs. Graham and Dymond. The
types preserved in the British Museum.

Th‘is and the following species are intermediate between R.
sternosignata and R. liebigit, but nearer the former.

32. Rana spinosa.

Rana kuhlii, part., Ginth., Cat. Batr. Sal. p. 8 (1858), and Rept. Brit,
Ind. p. 4o4. pl. xxvi, fig. A (1864); Bouleng., Caf, Baty, Ecand. p. 20
(1882).

Rana latrans (son Steff.), David, N. Arch. Mus. VI, 1872, Bull. p. 85
and Fourn. 3¢ Voy. Emp, Chin. 11, p. 250 (1873).

Rana spinosa, David, op. cit. p. 253. 3

Rana boulengeri, Ginth., Ann. and Mag. N.H. (6) 1V, 1889, p. 2225 Bou-
leng., Proc. Zool. Soc. 189y, p. 166.

Vomerine teeth in small oblique groups commencing on a line
with and extending back beyond the level of the posterior borders
of the choanae.

Head much broader than long, much depressed ; snout round-
ed, scarcely projecting beyond the mouth, as long as the eye;
canthus rostralis very obtuse; loreal region very oblique, slightly
concave ; nostril nearer the eye than the end of the snout; the
distance between the nostrils greater than the interorbital width;
which is a little less than that of the upper eyelid ; tympanum
hidden or very indistinet, { to  the diameter of the eye. .

Fingers feebly swollen at the tips, first longer than the second,
third longer than the snout: subarticular tubercles moderately
large, moderately prominent.
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Hind limb moderately long, the tibio-tarsal articulation reach-
ing the eye, the heels overlapping when the limbs are folded at
right angles to the body; tibia 2% to 3} times as long as broad,
twice in length from snout to vent, or a little more or a little less,
as long as or a little shorter than the foot, shorter than the fore
limb. Toes with the tips swollen into small discs, entirely
webbed ; subarticular tubercles moderately large, moderately
prominent ; a feeble tarsal fold ; inner metatarsal tubercle narrow,
feebly prominent, # the length of the inner toe; no outer tubercle.

Upper parts granulate or shagreened, with numerous warts,
which may be small and subconical or large and elongate on the
back ; these warts may bear black horny spinules ; a strong fold
across the head behind the eyes, and a very strong glandular fold
from the eye to the shoulder ; lower parts smooth.

Dark olive or blackish brown above ; lips with darker vertical
bars; limbs with more or less distinct black cross-bars; hinder
side of thighs black, with more or less distinct lighter, marblings.
Lower parts whitish, throat and lower surface of limbs spotted or
marbled with blackish.!

Males with internal vocal sacs; during the breeding-season the
arms are remarkably thickened, and black horny spines are pre-
sent, more or less scattered, on the whole breast and, closer
together, on the inner metacarpal tubercle and on the upper side
of the two or three inner fingers.

The skull is very similar to that of the preceding species, but
the zygomatic branch of the squamosal is longer. Omosternal style
entire,

Measurements in millimetres.

, PR L TR AR i L S o i B

d g d o o 2 % o
From snout to vent .. 105 103 Ior 60 87 102 104 67
Head v Sk e P e T 2 20 20 20
Widch of head o 45 B UT a8 N6 . o BADSE3h
Snout av .+ 10 10" 10 8 9 1 10 7
Eye N R (o S T 8 9 10 10 7
Interorbital width .. 5 BUANG TR 3 Oasety 4
Fore limb .. S 68 68 60 naL Sl SRSy
First finger STV ¢RI § DA ¢ ¢ 8 o SO 6 61 7 8
Second finger R TSR [ 7 8 10 9 7
Third finger PRI, (0 ¢ U0 50w 0 (RN o R € liad & R )
Fourth finger o SR TARRTO 9 7 8 9 9 7
Hind limb .. 165 164 151 115 143 163 150 103
Tibia e NP S, 2° 48 36, 46 ST 40 8§
Foot ve <. §5 52 50 36 45 51 49 34
Third toe .. e 2y 0 a2y g4 T8 Lgaiicas  EE NS
Fourth toe var' 39 380 38 as. 33 iNAbliNREESS
Fiith toe .. cvr 8§ 2% T2g Ty Ua3s s 200 aRNNh

i—2. Ichang, types. 3—4. Kuatun, §5—6. Pingho. 7. Ningpo. 8. Man Son
Mts., Tonkin,

I The coloration is thus described by David; Dessus brun olive, marqué de
taches noiritres rondes ou allongées et de pustules: cuisses et jambes avec sept
raies noires; intérieur des cuisses noir marbré de blane. Dessous blanchatre ;
baut de la gorge marbré de brun,  Iris brun doré.
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Habital. China, south of the Yan tse Kiang (M i
: ? » SC g ountains of
Kiangsi and between Kiangsi and Fokien s Ningp% (Pinfrho) and
Tonkin (Man-Son Mts., 30004000 ft.). < 5

oy ied to the preceding species, but distinouj
ibi s uished by
the shorter tibia and the dilated tips of the toes, guished by

33. Rana gammiei.

Rana gammit, part., Anders,, Fonrn. As. Soc. Beng. X1, 1871, p 21.
Rana gammiei, Annand., Mem, As. Soc. Beng. V1, 1017, p. 138.

Vomerine teeth in rather long oblique series originating be-
tween the choanae and extending far behind them.

Head a little broader than long, much depressed ; snout round-
ed, as long as the eye: canthus rostralis indistinct ; loreal region
very oblique, concave; nostril equidistant from the eve and from
the tip of the snout ; interorbital space a little narrower than the
upper eyelid; tympanum hidden. ~

Fingers obtuse, first longer than the second third longer than
the snout ; subarticular tubercles moderate. i

The tibio-tarsal articulation reaches the posterior border of the
eye ; heels overlapping when the limbs are folded at right angles
to the body: tibia 1§ to nearly 2 times in length from snout to
vent, as long as or a little shorter than the foot. Toes not quite
entirely webbed, the tips swollen into small discs; subarticular
tubercles moderate; no tarsal fold; inner metatarsal tubercle
1 the length of the inner toe; no outer tubercle.

Back with small scattered warts, each of which bears a minute
spinule ; a short, almost linear glandular fold above the tympa-
num.

Male without vocal sacs; arms thick; black horny spinules
on the fore limbs and on the breast, as in R. liebigii.

Measurements in millimetres.

o (type)
From snout to vent Va o .s 55 43
Head & ch o 20 14
Width of head o e i i 22 16
Snout o 3 o o8 8 8
Eye O 3 6 7
Interorbital width .. v 5 5
Fore limb o > ? 26
First finger i i e A 8 8
Second finger g 5 o ¥y 6 7
Third finger A 3 ‘e &3 10 9
Fourth finger ~ i " " 8 G
Hind limb oe 5 s ¥ 94 88
Tibia (X5 7 ¥s o:¢ 37 27
Foot .o o o 5 31 27
Third toe 5 A e X 19 17
Fourth toe e oo o i 23 21
Fifth toe Fe as i i 207 1§

! The types of R latrans and R. boulengeri are from the same locality,
Ichang, 50 that no doubt can be entertained as to their specific identity ; &, spi-
#nosa is from the mountains between the provinces Kiangsi and Fokien.
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Habitat. Darjeeling, between 4000 and 6000 feef.

I have not seen specimens of this species. The above descrip-
tion is drawn up from notes kindly supplied to me by Dr. Annan-
dale. :

34. Rana annandalii, sp. n.

Vomerine teeth in short oblique series close together, origin-
ating between the choanae and extending beyond the level of their
posterior borders. _

Head a little broader than long, much depressed; snont
rounded, scarcely projecting beyond the mouth, as long as or shorter
than the eye; canthus rostralis obtuse ; loreal region moderately
oblique, concave ; nostril equidistant from the eve and from the
end of the snout ; thedistance between the nostrils greater than the
interorbital width, which is § that of the upper evelid ; tympanum
feebly distinct or hidden, 1 the diamete: of the eye, § its distance
from the latter.

Fingers obtuse, first and second equal, third a little longer
than the snout ; subarticular tubercles small, feebly prominent. «

Hind limb rather long, the tibio-tarsal articulation reaching
the nostril, the heels strongly overlapping when the limbs are
folded at right angles to the body ; tibia 3} times as long as broad,
1} to 14 times in length from snout to vent, a little shorter than
the fore limb, as long as the foot. Toes with the tips swollen into
small discs, § webbed, 2 phalanges of fourth free or only nar-
rowly bordered by the web ; outer metatarsals separated nearly to
the base; subarticular tubercles rather® small, moderately prom-
inent; no tarsal fold; inner metatarsal tubercle narrow, feebly

prominent } or i the length of the inner toe; no outer tubercle.

Upper parts smooth or with granules and small warts, which -
may be spinulose; a strong glandular fold from the eve to the
shoulder; glandular dorso-lateral fold distinct only in front, from
behind the eye to the scapular region, converging towards its
fellow ; lower parts smooth.

Olive above with darker marblings and small light spots; a
dark cross-bar between the eyes; limbs with numerous dark cross-
bars; white beneath, throat and breast spotted with brown.

Males without vocal sacs; fore limbs very strong ; a patch of
large black spines on each side of the breast and on the inner side
of the first finger and on the metacarpal tubercle ; smaller spines
on the inner side of the fore limb and of the second finger.

Tadpole with very obtusely pointed tail about twice as long
as the body. Buccal _djsc z to % the width of the body ; upper lip
with a series of papillae on the sides, lower with two complete
series ; beak entirely black ; 4 or 5 series of upper labial teeth, only
the outer continuous ; 3 series of lower labial teeth, continu(;us or
innermost narrowly interrupted. Tail with dark brown spots
some of which are large. Total length up to 45 millimetres. ]
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Measurements in millimetres.

) E N O W
R o

From snout to vent . e o 41 52 46 45
Head o oo i oy 14 12 14 13
Width of head b . e 15 18 15 16
Snout - s . 4 355 45 5
BYS il 0 -y ST 5 5US SNES
Interorbital width . s . 330 g
Fore limb .. e Ve e 25 28 27 27
First finger .. 5 oo AT 315 SR
Second finger o e o R e o
Third finger .. = 7 5 Bl 8 s o
Fourth finger o G ve ALY
Hind limb ., e oY 3 73 ot 8o 27
Tibia i 2 a1 oo 23 30 26 23
Foot ‘=z 56 Sio oo 23 20 25 24
Third toe .. & s A 1t 16 15 14
Fourth toe .. M 35 0 16 25 20 20
Fifth toe = o3 . o 11 16 14 14

1. Sureil. 2—3. Ghoom. 4. Pashok,

Two specimens, male and young, also tadpoles, from Sureil,
Darjeeling district, 5500 ft., collected by Dr. Annandale. A male
and two females, from the Suchal Waterworks, near Ghoom, in the
same district, collected by Mr. S. W. Kemp, and a female from
Pashok, alt. 4500 feet, together with tadpoles and voung, collected
by Dr. Annandale, are also preserved in the Indian Museum.
They differ from the description of R. gaminiei in the shorter snout,
the shorter fingers, the first and second equal, the tibio-tarsal
articulation reaching mearly the tip of the snout, and the presence
of a short glandular fold from behind the eye to the scapular
region.

[The Sureil specimens were taken, with others of R, assamensis,
amongst dense herbage at the edge of a small jungle-stream in
October., N. A4.]

35. Rana liebigii.

Megalophrys gigas, Blyth, Fourn. As, Soe. Beng. XXIIT, 1854, p. 200.

Rana liebigii, Ginth., Proc. Zool. Soc. 1860, p. 157, pl. xxviii, fig. A,
and Rept. Brit. Ind. p. 407 (1864): Anders., Proc. Zool, Soc. 1871, p.
108 ; Stoliczka, Proc. As. Soc. Beng. 1872, p. 103; Theob., Proc. As.
Soc. Beng. 1873, p. 111 ; Giinth., Proc. Zool. Sac. 1875, p. 567 ; Bouleng,,
Cat. Baty. Ecand. p. 21, fg, (1882) and Fawun. Ind., Rept. p. 145
(1890) ; W. Sclater, Proc, Zool. Soc. 1892, p. 343: Annand,, Fourn.
As. Soc. Beng. (2) 11, 1906, p. 200, Rec. fnd. Mus. VIII, 1012, p. 21,
and Mem. As. Soc. Beng. V1, 1917, p. 136.

Rana sikkimensis, Jerdon, Proc. As. Soc. Beng. 1870, p 83; Stoliczka, /. c.

Rana gigas (non Laur.), Peters, Sitsh. Ges. Nal, Fr, Berl. 1881, p. §7.

Vomerine teeth in feeble groups or oblique series between
the choanae and extending beyond the level of their posterior
borders.

Head much broader than long, much depressed; snout
rounded, scarcely projecting beyond the mouth, as long as or
shorter than the eye; canthus rostralis indistinct; loreal region
oblique, concave; nostril a little nearer the eye than the end
of the snout; the distance between the nostrils a little greater
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than the interorbital width, which equals or nearly equals that
of the upper eyelid; tympanum small, hidden or very indis-
tinct.

Fingers obtuse, first as long as or slightly shorter than the
second, third longer than the snout; subarticular tubercles moder-
ately large, moderately prominent.

Hind limb long, the tibio-tarsal articulation reaching the tip
of the snout or a little beyond, the heels strongly overlapping
when the limbs are folded at right angles to the body; tibia 3 to 4
times as long as broad; 13 to 2 times in length from snout to vent,
longer than the foot, nearly as long as or shorter than the fore
limb. Toes with the tips swollen into small discs, entirely
webbed, the web almost rectilinear or more or less notched ; sub-
articular tubercles moderately large, moderately prominent; no
tarsal fold ; inner metatarsal tubercle oval or elliptical, feebly prom-
inent, i to i the length of the inner toe; no outer tubercle

Smooth above, or with granules and small warts; a more or
less distinct fold across the head behind the eyes and a strong
glandular fold from the eye to the shoulder; a moderately broad
but susually very prominent dorso-lateral glandular fold, excep-
tionally very indistinct or broken up into a chain of warts,
slightly converging towards its fellow on the anterior part of the
back, where the distance between the two is 5} to 7 times in the
length of head and body ; lower parts smooth.

Olive or brown above, uniform or with small darker spots,
sides with large dark marblings, the dorso-lateral folds often edged
with blackish; a blackish streak on the canthus rostralis and a
blackish temporal spot ; limbs usually with irregular dark cross-
bars. Lower parts brownish, or whitish marbled with brown.

Males with internal vocal sacs; during the breeding season
the arms are remarkably thickened and groups of black horny
spines are present on each side of the breast, on the inner side of
the arm and on the upper side of the three inner fincers. After
the nuptial period, the male has but moderately strong forelimbs,
without spines, but may be distinguished from the female by the
large and very prominent inner carpal tubercle ; the dorsal warts
and granules may bear minute horny spinules (male from Ghoom
near Darjeeling, from Mrs. Kemp's collection in the Indian
Museum).

Skeleton very similar to that of R. temporaria. Nasals rather
small and separated on the median line ; ethmoid uncovered in
front; zygomatic process of squamosal moderately long, Omo-
sternal style entire. Terminal phalanges with short transverse
expansion at the end.
~ The tadpole is known from Darjeeling specimens, Tail point-
ed, 2} to 3 times aslong as head and body. Lips large, the upper
with a series of papillae on the sides only, the lower with two com-
plete series ; beak entirely black ; 7 or 8 series of upper labial teeth
the 2 or 3 outer continuous; 3 series of lower labial teeth thé
2 outer continuous, the inner narrowly interrupted, '
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Measurements in millimetres.

Lo BN 3oTe L8 8 B S Qa0 7. 780 -gft-10.
o

d o 2 s T

J
From snout to vent -+ 67123 97 79 97 94 85 78 78 9o

Head oo se 22 35 20 23 27 2725 23 25 29
Width of head.. s 27. 49" 40 3 3030 33 27 '35 37
Snout e SSR WZNETS ST0: 8L 3o a8 ¥ 910
Eye e =R S BRETEE A TO - (BE TIACTIN 0 L +O 9 10
Interorbital wid e AL R S N A R I e T ST
Fore limb . <+ 40 73 S8 47 60 57 52 47 50 St
First finger .. sa 711 10 8 10109 7 10 10
Second finger .. SR TA R AR S8 TodT0k 9. 8,10 10
Third finger .. -+ 13 16 15 12 15 14 13 12 13 13
Fourth finger .. SRR SREITRIT GO AT 10/ .0 ' TT
Hind limb s ++ 117 180 160 126 155 164 146 137 147 157
Tibia . = 39 64 55 40 52 55 45 43 47 50
Foot ‘e *v 37 55 50 38 50 st 45 42 45 48
Third toe s -« 18 33 26 20 25 28 23 21 24 24
Fourth toe .. A7 ARNI3) 20035537 84 3334 3%
Fifth toe .o -+ 18 31 25 19 25 27 23 22 23 23

1. Sikkim (type). 2—6. Darjiling. 7—8. Lialing, Sikkim, 8z00 f. 9. Simla.
10. Nepal (type).
Habitat. Himalayas, between 4000 and 10,000 feet, chiefly
at altitudes near the snow-line in Sikkim. “The locality Tavoy.
Tenasserim, recorded by W. Sclater, seems very doubtful.

36. Rana assamensis.

Rana gammii, part., Anders., Fourn, As, Soc. Beng. XL, 1871, p. 21.
Rana assamensis, W. Sclater, Proc. Zool. Soc. 1892, p. 343, pl. xxiv,
Rll}l:gd‘}(;:nﬂ. part, Annand., Mem. As, Soc. Beng. V1, 1017, p. 137. fig.

Vomerine teeth in short oblique series exactly between the
choanae.

Head a little broader than long, much depressed ; snout
rounded; but slightly projecting, as long as or slightly longer than
the eyes; canthus rostralis distinct ; loreal region feebly oblique,
concave ; nostril equidistant from the eye and from the end of the
snout ; the distance between the nostrils greater than the inter-
orbital width, which equals or is a little less than that of the upper
eyelid ; tympanum very distinct, barely half the diameter of the
eye, 7 to once its distance from the latter.

Fingers obtuse, first as long as the second, third as long as or
longer than the snout ; subarticular tubercles well developed.

Hind limb long, the tibio-tarsal articulation reaching a little
beyond the tip of the snout, the heels strongly overlapping when
the limbs are folded at right angles to the body ; tibia 4 times
as long as broad, 1 to 17 times in length from snout to vent,
longer than the foot. Toes with swollen tips, entirely webbed ;
outer metatarsals separated nearly to the base ; subarticular tuber-
cles well developed ; tarsal fold present ; inner metatarsal tubercle
narrow, feebly prominent, 4 to § the length of the inner toe ; no
outer metatarsal tubercle,

Skin smooth : a narrow, feebly prominent, sometimes inter-
rupted, dorso-lateral glandular fold, com:ergihg towards its fellow

l
!
{

Ma——
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on the anterior part of the back, where the distance between the
two is } to nearly vs the length of head and body ; a strong glan-
dular fold from the eye to the shoulder ; lower parts smooth,

Brown above, with blackish canthal and temporal bam, the
latter involving the tympanum ; a dark cross-band between the eyes;
lips with dark vertical bars ; dorso-lateral fold sometimes whitish,
edged with blackish on the outer side ; limbs with dark cross-bands.
Whitish beneath, with dark mottling on the sides of the throat.

Tadpoles, obtained at Kurseong by Dr. Annandale, are very
similar to those of R. liebigii. Tail pointed, 2} to 2} times as
long as the body. Lips large, the upper with a series of papillae
on the sides, the lower with two complete series; beak entirely
black ; 7 series of upper labial teeth, only the outer continuous ;
3 series of lower labial teeth, all continuous or the inner or the 2
inner very narrowly interrupted. “Total length up to 58 milli-
metres.

Measurements in millimetres.

1. 2. 3.
From spout to vent .. o= s 74 75 25
" TLength of head 24 16 54
Width of head 26 X7 21
Snout 10 5 g
Eye R 9 3
Itzlerorbital width 5 3 36
Tympanum 35 2 3
Fore limb .. 42 28 13
First finger X S K 3 5 5
Second finger 4 & % 3 3 4
Third finger s 2 7 52 7 B
Fourth finger o, c .y N7 7 5 7
Hind limb. . 34 a0 o T el 82 xoq
‘II:ibiél ve S o % 43 20 35
foo oo e e 5 3 2 30
Third toe .. 303 £ AE 18 ia 15
Fourth toe -3 ¥ % 3t 58 3
Fifth toe .. %% 35 %2 23 T4 18

1—2. Pashok. 3. Kurseong.

Habitat. Khasi hills and Eastern Himalayas.

[This frog is very common amongst dense herbage in low
bushes at the edge of shady jungle streams in the Eastern Hima-
layas at altitudes between 4 and 6000 ft. N, 4.]

This species was established on a single female specimen, then
in the Indian Museum, procured by the late Dr. Jerdon in the Khasi
hills, I took notes on the specimen before its return to the
Indian Museum, from which,I am informed by Dr, Annandale, it
has now disappeared. I have also examined two female specimens
from Pashok, Darjiling district, 3500 ft,, and a third from Kur-
seong in the same district, preserved in the Indian Museum : the
above measurements are taken from these specimens.

Dr. Annandale united R. assamensis with R. vicina, but the
former differs from the latter in three important characters ;:—The
position of the vomerine @et_ath, which do not extend at all be-
vond the level of the posterior borders of the choanae ; the distinet
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tympanum ; and the presence of a glandular dorso-lateral fold,
which, in my notes, I mention to be certainly present, contrary
to the statement of Mr. Sclater.

. Annandale has since informed me that he agrees with the
suggestion I made to him that what he took to be the male of
R. vicina is the male of R. assamensis, which had already been
alluded to by Anderson in kis description of R. gammiei.

In the breeding male there is no thickening of the arms and inner
finger, there are no spines either on the fore limbs or on the chest ;
but a very peculiar secondary sexual character is the presence
of a cutaneous flap of almost circular outline, covered with small
papillae, each of which bears a short retroverted spine.

37. Rana vicina.

Rana wicina, Stoliczka, Proc. As. Soc, Beng. 1872, p. 130: W. Sclater,
Proc. Zool. Soc. 1802, p. 342, pl. xxiv, fig. 1.

Rana liebigii, part., Annand., Rec. Ind. Mus. 111, 1900, p. 282.

Rana wvicina, part., Annand., Mem. As. Soc. Beng. V1, 1917, p. 137, fig.

Vomerine teeth in small oblique groups between the choanae
and extending a little beyond the level of their posterior borders.

Head a little broader than long, much depressed; snout
rounded, scarcely projecting beyond the mouth, as long' as the
eye; canthus rostralis obtuse; loreal region oblique; nostril a
‘little nearer the eye than the end of the snout; the distance be-
tween the nostrils greater than the interorbital width, which equals
that of the upper eyelid ; tympanum hidden.

Fingers obtuse, first as long as the second, third a little longer
than the snout ; subarticular tubercles well developed.

Hind limb long, the tibio-tarsal articulation reaching nearly
the tip of the snout, the heels overlapping when the limbs are
folded at right angles to the body ; tibia 4 times as long as broad,
1§ times in length from snout to vent, a little longer than the foot.
Toes with swollen tips, entirely webbed ; subarticular tubercles
well developed; inner metatarsal tubercle narrow, feebly promi-
nent, about half the length of the inner toe; no outer metatarsal
tubercle.

Skin smooth, with a few tubercles on the flanks; a feebly
marked transverse fold across the head behind the eyes, and a
glandular fold from the eye to the shoulder. :

Male without secondary sexual characters.

The above description is taken from the type specimen,
which Mr, W. Sclater allowed me to examine in 1892.

The coloration of the same specimen is thus described by
Stoliczka :— 4

Above ashy olive, with the tubercles on the body whitish ; a
narrow dusky band between the eyes; a black, somewhat inter-
rupted stripe from the pale tip of the snout to the eye, skirting
the edges of the eye and continuing as a broader band to the
shoulder ; lips black ; hind limbs, above, with numerous trans-
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verse dark bands ; front and hinder side of both limbs, involving
the fingers and toes, very distinctly variegated with black: lower
lip spotted with black; chin and breast dusky, rest of low’side
vellowish white.

From snout to vent 57 millim.

The type specimen was procured by Stoliczka at Murree, Punj-
ab, Western Himalayas, altitude 6000 feet. The second specimen
from near Simla, mentioned by Sclater, is now in the British Mu-
seum, and has been dealt with under R. liebigii.

38. Rana blanfordii.

Rana blanfordii, Bouleng., Cat. Batr. Ecaud. p. 23, pl. i, fig. 2 (1882), and
Ann. and Mag. N.H. (7) XVI, 1905, g 640; Annand., Rec. /nd.
Mus, 111, 1909, p. 283, and Mem. As. Soc. Beng. VI, 1917, p. 130.

Rana vicina (non Stol.), Bouleng., Rec. Ind. Mus. 1, 1907, p. 150 ; Annand.,
Rec. Ind. Mus. 11, 1908, p. 346. X

Vomerine teeth in feeble groups or oblique series between the
choanae and extending beyond the level of their posterior borders,

Head a little broader than long, rather strongly depressed :
snout rounded, scarcely projecting beyond the mouth, as long as
the eye; canthus rostralis obtuse ; loreal region oblique, concave ;
nostril a little nearer the eye than the end of the snout:; the dis-
tance between the nostrils greater than the interorbital width,
which equals or is a little less than that of the upper eyelid ; tym-
panum rather distinct or very indistinct, about 4 the diameter of
the eye, only a little longer than its distance from the latter. \

Fingers obtuse, first shorter than the second, third longer than
the snout; subarticular tubercles moderately large, very promi-
nent.

Hind limb rather long, the tibio-tarsal articulation reaching
the nostril or the tip of the snout, the heels strongly overlapping
when the limbs are folded at right angles to the body ; tibia 33 to 4
times as long as broad, twice in length from snout to vent or a
little more or a little less, as long as or a little longer than the foot,
shorter than the fore limb. Toes with the tips swollen into small
discs, § to | webbed, the web deeply emarginate and extending only
as a fringe to the tip of the fourth ; outer metatarsals separated
nearly to the base; subarticular tubercles moderately large, moder-
ately prominent ; no tarsal fold ; inner metatarsal tubercle narrow,
feebly prominent, about half the length of the inner toe: no outer
metatarsal tubercle.

Skin smooth above or with small granules and elongate flat
glands ; a glandular fold from the eye to the shoulder; lower parts
smooth,

Olive above, with small blackish spots which may have a
light centre; a blackish cross-bar between the eyes and a blackish
streak on the canthus rostralis and on the temporal region ; limbs
with interrupted dark cross-bars. Lower parts white, throat of
male brownish or marbled with brown. According to Annandale



84 Records of the Indian Museum. [VoL. XX,

the throat and thighs of the breeding male are suffused with a
bright claret-colour.
*ales without secondary sexual characters. .
asal bones small, separated from each other and from the
frontoparietals ; ethmoid largely uncovered in front.

The eggs are very large : in the female specimen measuring 50
millim. from snout to vent the uterine eggs have a diameter of 3
millim., exactly in the same proportion as in Alyfes obstetricans.

Tadpoles from Bim Tal, E. Himalayas, 4,450 ft., received
under the name of R. blanfordii from the Indian Museum in IQI3,
reach a large size: 60 millim., in which the tail enters for 43.°
Tail obtusely pointed. Beak black; 5 series of upper labial tecth.
the outermost uninterrupted, the second narrowly interrupted, the
following broadly interrupted and gradually shorter; 3 series of
lower labial teeth, the innermost narrowly interrupted, the two
others uninterrupted. Identical specimens from near Phagu, Simla
district, 7000 ft., were received from the Indian Museum in I90Q
under the name of R. zicina.

Measurements in millimetres.

1. 2, 3- 4. 5
o $ o d o
From snout to vent .. ) 39 50 35 32 32
Head ” o e PR Y RN T R D o R 0
Width of head . e 14 13 13 12 12
Snout 0 7y -3 4 3 4 4 3’5
Eye e 5 i 4. 5 4 4 35
Interorbital width . 3 3 3 3's 25
Tympanum A 2 2.5 2 2 2
gore I‘iimb. e : 26 2y 21 18 10
irst finger 4 4
Second finger ‘; :-5 ::1 ::'5 4'5
Third finger i 6 640 Einn s 5
Fourth finger . 5 §e5) o478 4 &
Hind limb . . s o 75 77 63 55 57
Tibia ci ot ol 2 24 19 6 17
Toot A 2 i a9 19 16 17
Third toe .. 5 oo ein Te g g 6 (o] 9 2
Fourth toe P 3 15 18 15 13 13
Fifth toe .. % % 0 13 10 9 9

t—2, Dm?‘iling (types). 3. Mussoorie, 6o0o—j000 ft. 4—5. Balaya Valley,
near Naini Tal, sooo ft.

Habitat. The Himalayas. The typesare almost certainly from
the Darjiling district. According to Annandale this species is very
common in the Western Himalayas, at altitudes from 6000 to
10,000 feet. ‘It is largely aquatic in its habits, at any rate during
the daytime. Specimens taken at the beginning of October ap-
peared to be breeding; the females contained large ova’’ (An-
nandale, 19o7). ‘‘ In wet weather and in places where there is a
plentiful water-supply it is aquatic in habits. In the neighbour-
hood of Simla, however, it conceals itself during the dry season.
Large tadpoles are common in thé W, Himalayas in mountain
streamlets and in wells both in May and September.’’
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39. Rana plancyi.
Rana plancyi, L.maste, Le Naturaliste, 1880, p. 210, and Bull. Soc. Zool
France, 1880, p. 64; Bouleng., Cat. Batr. Ecaud. p. 37 (1882) ; “jneg.
Herp. Fap. p. 101 (1907).

Vomerine teeth in more or less oblique groups or short series
between the choanae, or extending little beyond the level of their
posterior borders, equally distant from each other and from the
choanae or nearer each other,

Head rather depressed, as long as broad ; snout rounded or
obtusely pointed, scarcely projecting beyond the mouth, as long as

“or slightly longer than the eye; canthus rostralis very obtuse;
loreal region oblique, slightly concave; nostril equidistant from
the eye and from the tip of the snout; distance between the
nostrils greater than the interorbital width, which 1s much less
than that of the upper evelid; tympanum very distinct,  to once
the diameter of the eye, close to it or narrowly separated.

Fingers moderate, pointed, first longer than the second, third
longer than the snout; subarticular tubercles rather small, moder-
ately prominent.

Hind limb moderate, the tibio-tarsal articulation reaching the
tympanum or the eye, the heels meeting or narrowly separated
when the limbs are folded at right angles to the body; tibia 3 to
3} times as long as broad, 2 to 23 times in length from snout to
vent, much shorter than the fore limb or than the foot. Toes
pointed, fully webbed or last phalanx of fourth free; outer meta-
tarsals separated nearly to the base; subarticular tubercles small,
moderately prominent; no tarsal fold ; inner metatarsal tubercle
compressed, more or less oblique, 7 to § the length of the inner
toe ; a small, rather indistinct outer tubercle.

Skin smooth; a prominent glandular dorso-lateral fold, from
above the tympanum to the hip, broad or rather broad, often
as broad as the upper eyelid.

Olive above (green in life ?), uniform or with small dark spots 3
a more or less distinct dark streak on the canthus rostralis; dorso-
lateral fold and tympanum bronzy ; a light vertebral streak some-
times present; a blackish band along the hinder side of the thigh
and another, sometimes indistinct, along each side of the belly.
Lower parts white, uniform or with small brown spots on the
throat and breast.

Males with internal vocal sacs and a moderately large pad on
the inner side of the first finger.

Nasal bones large, in contact with each other and with the
frontoparietals. Omosternal style entire. Terminal phalanges
pointed.

Habitat. China and Formosa.

[Very*abundant at the edge of the T"ai-Hu (Great Lake) in-
land from Shanghai. N.A4.]

This species is very closely allied to R, esculenta, but less
specialized, and constitutes a link with the American frogs allied
to R. calesbiana,
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40. Rana esculenta.

Rana esculenta, Linn., Syst. Nat. 1, p. 357 (17606) : Bouleng., Proc. Zool.

Soc. 1801, p. 604, and Ann. and Mag. N.H. (9) 11, 1018, p. 241, figs.

This widely distributed species, of which the typical form is

exclusively Furopean, is represented within the limits assigned to

this monograph by two varieties, the most remote from each other

in the series, and easily defined when the European forms are left
out of consideration.

Var. ridibunda.

Rana vidibunda, Pallas, Reise, 1, p. 458 (1771).

Rana esculenta, Blanf., Zool. E. Pers. p. 432 (1876).

Rana esculenta, var. ridibunda, Bouleng., Proc. Zool. Soc. 1885, p. 660,
pl x|, and Zaill. Batr. Eur. p. 270, pl. xvi (1808): Nikolsky,
Fetschenko's Reise, Zool. 11, vii, p. 71 (1899).

Rana esculenta, var. susana, Bouleng., Ann. and Mag. N.H. (7) XV,
1905, P. 332-

Vomerine teeth in short transverse or more or less oblique
series between the choanae or extending slightly beyond their pos-
terior borders, close together or nearer to eaca other than to the
latter, rarely equally distant from both.

Head as long as broad or, usually, a little broader than long,
rather strongly depressed ; snout rounded or obtusely pointed, as
long as or longer than the eye, more or less projecting beyond the
mouth ; canthus rostralis obtuse or very indistinct ; loreal region
very oblique; nostril equally distant from the eye and from the
end of the snout, or nearer the former; distance between the
nostrils greater than the interorbital width, which is } to § that of
the upper eyelid; tympanum very distinct, } to 7 the diameter
of the eve.

Fingers obtusely pointed, first as long as or a little longer than
the second, third longer than the snout; second and third fingers
with a more or less distinct dermal border ; subarticular tubercles
small, moderately prominent.

Hind limb moderately long, the tibio-tarsal articulation reach-
ing the tympanum, the eye, or between the eye and the tip of the
snout, the heels usually overlapping when the limbs are folded at
right angles to the body; tibia 3 to 4 times as long as broad,
11 to slightly over twice in the length from snout to vent, a little
shorter than the foot. Toes obtuse, usually nearly entirely webbed,
rarely only $'; outer metatarsals separated nearly to the base;
subarticular tubercles small ; inner metatarsal tubercle moderately
prominent, oval or elliptical, } to nearly } the length of the inner
toe ; a small outer tubercle ; tarsal fold feeble or absent.

Skin of back smooth or more or less warty ; a glandular dorso-
lateral fold from above the tympanum to the hip, sometimes inter-
rupted posteriorly, sometimes very feebly prominent, its width

! 1 have examined several specimens, from \Wadi-Sukerier, Palestine, in the
Indian Museum, the two last phalanges of the fourth toe of which are free from
the web.
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equal to or less than that of the upper eyelid. Lower parts
smooth, or posterior part of belly feebly granulate.

Green, olive, brown, or grey above, with dark olive or blackish
spots, ®vhich are sometimes transversely dilated; dorso-lateral
fold bronzy or of the same colour as the back, the spots often
extending over it; sometimes a pale green vertebral streak or
broad band ; limbs with or without dark cross-bands; hinder side
of thighs olive, or whitish marbled with olive or blackish. TLower
parts white, often speckled, spotted or marbled with b\ackish.‘

Males with grey or blackish external vocal sacs, retractile into
a slit behind the commissure of the jaws; fore limb strong;j a
pad-like swelling at the base of the inner finger, covered, during
the breeding season, with a grey layer of minute horny granules,

Nasal bones moderately large, transverse or more or less
oblique, meeting or narrowly separated on the median line, not
in contact with the frontoparietals ; only a small portion of the
ethmoid uncovered above in the adult: zygomatic process of
squamosal long, at least as long as the posterior process. -Omo-
sternal style entire. Terminal phalanges slightly expanded distally.

Eggs small, 1 to 1} millim. in diameter. a

Tadpole with the tail about twice the length of the body ‘_‘“1
acutely pointed. Beak broadly edged with black; lips bqrder.e;
with papillae on the sides and on the lower border ; upper lip with
a long series of horny teeth, followed on each side by Sh"r]t
series; lower lip with 3 series of teeth, the 2 outer uninterrupted,
the innermost also uninterrupted, or narrowly interrupt?d' A

Habitat. Southern and Eastern Europe, North Africa, Asid-as
far south as the Sinaitic Peninsula, as far east as Turkestan, Balu-

chistan and Afghanistan.

Var. chinensis.

cl
Rana chinensis, Osbeck, Voy. China, 1, p. 299 (1771) 3 Bon;ﬂl-- rl,l:_"?{&j:
Méth., Erp. p. 6 (1789); Stone, Proc. Ac. Philad. -l'ii‘)g'.md Broc:
B‘?lka)’. Allatt. Kosl. Budapest, VII1, 1009, p- 53 pla vilty £
Washingt. Ac. X111, 1911, p. 67, pl. vi. §16).
Rana asculcffa. Schleg., Faun ;}apon.. Rept. p. 104, pl. ity ﬁg.‘ .}3(‘(,33;)9) :
Rana eseulenta, var. ja[om'ca. Maack, Voy. Amonr, P- ' 3
Bouleng., Cat. Baty, Ecaud. p. 40, hig. (1882).
Rana marmorata, Hallow., Proc. Ac. Philad. 1860, P:
Atti Ace. Torin, X1V, 1879, p. 871. . .
Rana nigromaculata, Hallow,, Lec.; Stejneg., Herp. 7"/’:."“-‘”"“"' (1997)
Annand., Mem. As, Soc. Beng. V1, 1017, p- 140, pl- ¥1: 'g,',"'
Hoplobatrachus yeinhardti, Peters, Mon. Bcrl.‘s.:é'. !8(:{.{ p- 711
Tomopterna porosa, Cope, Proc, Ac. Philad. 1868, p- i Y XI, 1877,
Rana reinhardti, Mocllend,, Fourn, N, China Br. As. Soc. (2] A% TR
p. 105, 380, p. O1.
Rana esculenta marmorata, |.ataste, Bul;. Soc. Zool. France, 1880, p
Rana porosa, Bouleng., Cat. Baty. Ecaud. p. 40. - 1801,
Rana esculenta, var, m’gramam:lata, Buule_ng., l”l"f-ZZ‘;"/'usl‘Mi p. 11
. 376; Bedriaga, Wiss. Res. Prsewalski Ex[»rd--‘s oo¢. A% ¥
1809); Werner, Abh. Bayer. Ak. XXI1, 1003, p. 3‘% . 272 (1808) ;
Rana esculenta, var. chinensis, Bouleng., Taill. Baty. Sur: P2/ 04
Mcéhely, Zool. Eygebn, Zichy Forschungsr. p. 62 (1899) 5 :
Abls Mus. Magdeb. 1, 1006, p. 135.

500 Camerano,




1920.] G. A. BOULENGER : Frogs of the Genus Rana. 89

Head not or but slightly broader than long; snout usually
pointed, but sometimes rounded ; interorbital space § to § the width
of the upper eyelid ; tympanum $ to § the diameter of the eye.

First finger constantly longer than the second. y

Tibio-tarsal articulation reaching the tympanum, the eye, or
the nostril ; heels meeting, or failing to meet; tibia 2} to 3} times
as long as broad, usually much shorter than the foot; toes ¢ to
nearly entirely webbed, T or 2 phalanges of fourth free; inner
metatarsal tubercle large, compressed, semicircular or semielliptic,
its base more or less oblique to the axis of the foot, 1 to 13 times
in the length of the inner toe, and 5 to 8 times in that of the tibia;
this tubercle often connected with the inner toe by a membrane
which penetrates into the distal third of its base.

Back with more or less distinct elongate glandular or inter-
rupted glandular folds; dorso-lateral glandular fold prominent, 1 to
% the width of the upper eyelid, extending to the hip, or if broken
up posteriorly not deviating from its course.

Coloration very variable. Green, olive, or brown above, with
or without black spots which may form longitudinal bands or
cross-bars on the back; a pale green or yellow vertebral streak or -
band usually present, the dorso-lateral folds also of a pale colour
and standing out very conspicuously ; some specimens black above,
with three yellow streaks; hind limbs usually with well-marked
dark cross-bands ; exceptionally a fine light line along the inner
side of the upper surface .Of the tibia; groin and hinder side of
thighs wvellow, marbled with black. Lower parts white, always
unspotted. Vocal sacs grey to blackish.

Habitat. Amoor Province of Siberia, Saghalien Island, Japan,
Corea, Mongolia, China.

The localities Loo Choo Islands and Bangkok, Siam, appended
to specimens presented by Mr. G. E. Mason to the British Museum,
are probably erroneous.

M easurements tn millimetres.

var. ridibunda. var. chinensis.

~

’ \
. 2 3 4.5 6. 7. 8. 9. 10 1. 12 I3 14 IS

& R R de S RS QLRSS
From snout to

vent .. 67 86 64 63 58 72 75 90 84 79 55 66 50 70 82
Head .. 24 28 23 22 21 25 24 29 20 24 21 23 17 24 28
Width of head .. 24 30 24 23 21 26 25 32 31 26 21 23 17 24 29
Snout T S e SUI I S P R o vl 0 e - I K e
Eye .. G e SBRBI R 6 8 70 9. TS G SRR Gy R
Interorbital width 2 2’5 2'5 25 2 25 2’5 3 25 2'5 2 25 2 25 4
Tympanum O B S FR el - B T R I
Fore limb .33 47 33 35 35 40 30 50 45 43 32 38 26 38 45
First finger e 15 § iy 2 NG L R E B (T R SO SR R
Sacond finger .. 6 Yoo g B " 78T AT A07 gL SR INR el Y08
Third finger P o e ¢ U AN Y D (R € G o T 7 U v T R A O P T R
Fourth finger .. 6 9 6 6§56 7 8 9 9 8 3 i YO S
Hind limb .. 103 128 03 92 0O 7109 110 122 125 119 88 102 74 109 123
Tibia L 34 43 39 29 37 34 35 43 41 37 28 33 23 34 38
Foot .. 35 44 31 31 31 30 38 48 45 42 320 39 27 40 45
Third toe .s 10 24 16 17 18 21 21 26 27 23 16 19 14 10 ai
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var. ridibunda. var, chinensis.

T d: e3 g 6, Z-"'85 9. 10. 1I. 1I2. 13. 14. 1S,

P ik R SR A DA IO -SR-S L S

Fourth toe .« 30 37 25 25 26 33 33 40 38 36 27 33 23 33 36

Fifth toe .. 22 27 17 190 20 24 24 30 30 27 20 24 15 23 2§

First toe RSy L e g g ST T ST LIE 5i5h <87 igssts N8
Inner metatarsal

tubercle Ac IEE VN ST T e S Y N SR L S s e LTS

1—2. Kermanshah, S.W. Persia, 6oco f. 3—4. Susa, S.W. Persia (type
of var. susana). 5. Shiraz, S.W. Persia. 6—j7. Kazerufl, S.W. Persia. 8. Nr.
Sarawan, Baluchistan. 9. Turbat, Afghanistan, 1o, Chinese Turkestan. r11—12.
Shanghai. 13. Chusan. 14. Ningpo. 15. Mountains N. of Kiukiang.

There has been much discussion as to the jpropriety of assign-
ing specific rank to the two forms here described. I have rccently
(1918) expressed very fully my views on this subject, and the argu-
ments I have adduced have a bearing on the status of R. tigrina
and R. crassa, as noticed above.

41. Rana pleuraden.
Rana plevuraden, Bouleng., Ann. and Mag, N.H. (7) X1, 1904, p. 131,

Vomerine teeth in two oblique groups or short series between
the choanae, nearer to each other than to the latter.

Head moderately depressed, as long as broad ; snout obtusely
pointed, prominent, as long as or a little longer than the eye;
canthus rostralis obtuse; loreal region oblique, concave ; nostril
equidistant from the eye and from the end of the snout; distance
between the nostrils greater than the interorbital width, which is
less than that of the upper eyelid ; tympanum very distinct, 3 to § the
diameter of the eye and 2 to 4 times its distance from the latter.

Fingers rather slender, obtusely pointed, first longer than the
second, third longer than the snout ; subarticular tubercles mod-
erate, :
Hind limb moderately long, the tibio-tarsal articulation rea}:h-
ing between the eye and the tip of the snout, the heels ov_cr!applﬂg
when the limbs are folded at right angles to the body; tibia 3 to
34 times as long as broad, twice or a little more than twice in
length of head and body, shorter than the fore limb, which nearly
equals the length of the foot. Toes rather long and slender,
obtusely pointed, 4 webbed, 3 phalanges of fourth and 2 of third
and fifth free; outer metatarsals separated nearly to the base;
subarticular tubercles rather feeble ; no tarsal fold; inner metatar-
sal tubercle oval, prominent, § to ¢ the length of the inner toe;
no outer tubercle. :

Skin smooth or with small warts which may bear small conical
asperities ; a moderately broad, very prominent dorso-lateral glandu-
lar fold, from above the tympanum to the groin; the distance
between the dorso-lateral folds, on the back, § to i the length
of head and body. Lower parts smooth. :

Olive-brown or greyish above, spotted with black; a light verte-
bral streak, narrow or broad, usually present; a dark brown or
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blackish band on each side of the head, passing through the eve and
involving the tympanum ; a whitish streak along the upper lip;
limbs with more or less regular black cross bars; sometimes a light
line along the inner side of the leg, continued to the outer toe;
hinder side of thighs marbled black and yellow. Lower parts
white, throat sometimes brownish,

Males with a vocal sac on each side, forming loose folds on the
throat and a very large flat gland on each side of the body, above
and behind the shoulder ; inner side of first finger feebly thickened,
with a nearly smooth horny layer.

Eggs very small, 1 millim. in diameter.

Nasal bones large and in contact with each other, separated
from the frontoparietals, which do not cover the ethmoid in front;
zvgomatic branch of squamosal not longer than the posterior.

Omosternum entire, Terminal phalanges very feebly expanded at
the end.

Measurements in millimetres.

T e i 3ndi LS T 0o aERE R
R LA S R Y T
From snout to vent .« 58 48 47 64 s51 68 64 32
Head .. oo os ! 220 BT STF 2T 37032 A0y
Width of head o <« 20 17 X7 21 17 22 21 17 .
Snout .. e 7 B0 6) 8 ORS00 D
Hys ML ) L YADL T SHEE l Ses
Interorbital width .. Tl N i e Rk T S T e yr o R
Tympanum 0 Sand i AN SRR T R g
Fore limb o .» 34 20 28 35 30 38 3¢ 32
First finger R N S LN N
Second finger 651 795 IHET &SI i e N S
Third finger s sy 105 (8RS0 B EITYO R0
Fourth finger 3 SoE F63 180 AT TGN RESENO NN
Hind limb o .. 97 82 80 106 87 113 100 B89
Tibia .. o .. 20 24 24 32 26 3¢ 30 @6
Foot .. e ae 344°28 A8 Sagl ot i37 w35 8T
Third toe e oo 18 T4 Y3 T8 X6 20 I8 36
Fourth toe A es 25 22 21 28 206 30 28 2%
Fifth toe oo v IBC G 34 1200537 2T, a0 12

t—s. Yunnan fu (types). 6—8. Tongchuan fu.

Habitat. Yunnan. Types in the British Museum.
A very remarkable frog, combining characters of R. esculenta
and of the species clustering round R. femporaria.

42. Rana grahami.

Rana grahami, Bouleng., Ann. and Mag. N.H. (8) XX, 1917, p. 415

Vomerine teeth in transverse or slightly oblique series
between the choanae or extending a little beyond the level of their
posterior borders.

Head as long as broad or a little broader than long, much
depressed ; snout rounded or obtusely pointed, feebly or rather
strongly projecting beyond the mouth, as long as the eye or a
little shorter ; canthus rostralis obtuse ; loreal region feebly oblique,
concave ; nostril equidistant from the eye and from the tip of the
snout or a little nearer the former; the distance between the
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nostrils greater than the interorbital width, which is less than
that of the upper eyelid; tympanum very distinct, I to I the
diameter of the eye and 2 to 4 times its distance from the latter.

Fingers rather long, the tips feebly swollen, first as long as
or a little longer than the second, third much longer than the
snout; subarticular tubercles moderately large, moderately promi-
nent.

Hind limb long, the tibio-tarsal articulation reaching the
tip of the snout or a little beyond; heels overlapping when the
limbs are folded at right angles to the body ; tibia 3 to 4 times as
long as broad, 1 to 1% times in length from snout to vent, shorter
than the fore limb, as long as or a little longer than the foot. Toes
with the tips slightly swollen, entirely webbed ; outer metatarsals
separated nearly to the base; subarticular tubercles rather small,
moderately prominent; no tarsal fold; inner metatarsal tubercle
rather small, feebly prominent, ! to  the length of the inner toe ;
no outer tubercle.

Skin smooth above or finely corrugated, often with large flat
warts on the back, sides granulate, with large warts, some of which
may bear minute white spinose tubercles; a broad glandular
dorso-lateral fold sometimes present but much broken up; one or
two large glands behind the angle of the mouth, Lower parts
smooth or posterior part of belly granulate. :

Olive above, with more or less distinct darker spots and often
speckled«or mottled with black: sides yellow with large black
spots or marblings ; limbs with numerous dark cross-bands which
may be broken up into spots or marblings; hinder side of thighs
vellow, spotted or marbled with black. ILower parts white, throat
and breast sometimes spotted with blackish.

Males with internal vocal sacs; fore limb much thickened ;
the inner finger with a large pad covered, during the breeding
season, with a velvety vellowish or greyish horny layer.

Nasals small and widely separated from each other and from
the frontoparietals ; upper part of ethmoid largely uncovered an-
teriorly, Omosternum entire.

Eggs as in R. esculenia.

Measurements, in millimetres, of type spectmens.

FEC G o o T ERIR e L R U

From snout to vent v 80 74 74 74 70 66 102 102 100 98 90 835 78
Head 5 v 26 25 26 24 24 24 30 30 3t 32 31 29 26
Width of head «o 26 25 26 24 24 25 33 33 34 34 33 31 26
Snont ard SR - 5] . Y VR DT C I & e ¢ A ¢ R (L
Eye . PO B Cn B [ s )T R SR A Vi 9 B © I ¢ T 3 R (- ]
Interorbital width AP cde” T NI PSP G i i O e X T AT
;ympgnum ol SRS ST P o el L R N T B
ore limb & .. 54 45 47 50 48 47 68 64 64 62 590 56 34
First finger ., S N SN A PR - SR e - RS IR R
Second finger .. sl R S ONET R - L XN ¢ i ¢ Sl ¢ SR E N K PR o Sl O
Third finger . b WYL ST ST 12 03 X3C Bp 181370100y 16 16
Fourth finger |, N BN U o VRN T B30 33 18 A 18
?}:‘d limh 3% v 137 123 132 124 126 122 180 167 176 167 166 130 14,
ibia & «s 44 40 42 42 42 41 60 55 5B 55 35 50 49
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o P R R S e
Foot o .- 43 38 42 39 39 38 56 54 56 55 54 48 48
Third toe o <« 24 20 24 21 21 20 29 28 30 30 28 27 26
Fourth toe .. «« 36 32 35 36 32 30 46 45 46 47 43 47 40
Fifth toe o .. 27 23 27 25 25 21 34 35 34 34 32 31 30

Habitat. Yunnan fu, Yunnan, Types in the British Museum.

This species is very similar to R, andersonii, Blgr., but readily
distinguished by the absence of discs to the fingers and toes. It
is truly a link between the subgenera Rana and Hylorana, and I
cannot doubt that a direct genetic relationship exists between
these two allied species; this remark applies also to R. pleu-
raden and R. adenoplewra, and points to the polyvphyletic origin
of the subgenus Hylorana, which appears to be made up of
specialized forms leading to scansorial types all derived from the
Ranac typicae,

43. Rana japonica.

Rana temporaria (non Linn.), Schleg., Faun. Fapon., Rept. p. 109, pl. ii,
fig. 2 (1838). 3

Rana temporaria, part,, Middend., Sibir. Reis, 11, p. 247, pl. xxvi, figs. 2—4
(1853); Dum, et Bibr., Erp. Gén. VIII, p. 358 (1841).

Rana temporaria, var. japonica, Ginth,, Cat. Batr, Sal. p. 17 (1858).

Rana silvatica, part., Hallow., Proc. de. Philad. 1860, p. 500; Ginth.,
Rept. Brat. Ind. p. 400 (1864)1, Camerano, A¢ti. Ace. Torin. X1V, 1870,

. 8706.
Ram]z) middendorffit, Steenstr., 1id. Meddel. 1869, p. 18, fig.
Rana japonica, Bouleng., Bull. Soc. Zool. France, 1879, p. 100, and Cat.
Batr. Ecend. p. 47 (1882); Boettg , Ber. Offent. Ver.®Naf. 1888,
p- 96 Bouleng., Proc. Zool. Soc. 1391, p. 610; Boettg. Ber. Offenb:
Ver. Nat. 1805, p. 102; Werner, Abh. Bay. Ak. XXII, 1904, p: 359;
Stejneg., Herp. Fap. p. 107, fig (1907). N
Rana japonica, var. ornativentris, Werner, ¢. c. p. 383.
Rana tsushimensis, Stejneg. op. cit. p. 116, fig.
Vomerine teeth in oblique groups or short series between the
choanae or behind the level of their posterior borders.
Head rather depressed, as long as broad or a little longer or
a little broader; snout rounded or more or less acuminate, more
or less projecting bevond the mouth, as long as or little longer
than the eve; canthus rostralis distinct; loreal region oblique,
feebly concave; nostril equidistant from the*eye and from the tip
of the snout, or a little nearer the latter ; distance between the
nostrils equal to or a little greater than the interorbital width,
which equals § to {, rarely once, that of the upper eyelid and is
usually less than the diameter of the tympanum; tympanum
very distinct, ? to & the diameter of the eye and 2 to 3 times its
distance from the latter. :
Fingers moderate or rather long, obtuse, first as long as or
longer than the second, third longer than the snout; subarticular
tubercles rather large, very prominent. |
Hind limb long, the tibio-tarsal articulation reaching the
nostril, the tip of the snout, or a little beyond, the heels strongly
overlapping when the limbs are folded at right angles to the body ;
tibia 4 to 5} times as long as broad, 13 to 2} times in length
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from snout to vent, as long as or shorter than the fore limb or the
foot. Toes obtuse or with the tips slightly swollen, } to § webbed,
2 or 3 phalanges of fourth free ; outer metatarsals separated nearly
to the base ; subarticular tubercles moderately large, very pro-
minent ; no tarsal fold; inner metatarsal tubercle oval, very
prominent, % ‘to 1 the length of the inner toe; outer tubercle
absent or rather indistinct,

Skin of upper parts smooth or with small flat warts: a
narrow glandular dorso-lateral fold from above the tympanum
to the hip, parallel with its fellow or converging towards it behind
the tympanum, the distance between the two folds 5% to 7 times in
the length from snout to vent; a glandular fold from below the eye

to above the arm; sometimes a A-shaped glandular ridge between
the shoulders. Lower parts smooth, hinder half of thighs
granulate,

Grey or yellowish brown to dark brown above, uniform or
with darker spots; dorso-lateral folds often edged with dark
brown on the outer side; sometimes a dark cross-bar between the

eyes and a A-shaped daik marking between the shoulders: a dark
brown or black streak from the end of the snout to the eye and
a larger dark temporal spot, bordered below by a light streak
which does not extend forward to beyond the eye; limbs with
more or less numerous dark cross-bands, which may be very
narrow, almost linear, or alternately broad and narrow. Lower
parts wliite, uniform or more or less spotted or speckled with
brown or grey, especially on the throat and breast.

Males without or with very small internal vocal sacs; fore
limb very strong; a strong pad on the inner side of the first
finger, covered, during the breeding season, with a spinulose
grevish horny layer.

Nasal bones small, oblique, widely separated from each other
and from the ethmoid, which is uncovered and truncate in front :
zygomatic process of squamosal short. Omosternum entire.
Terminal phalanges slightly expanded at the end.

Tadpole with the tail ending in an obtuse point, 2 to 2} times
the length of the body ; beak broadly edged with black: 3 series
of teeth on the upper lip and 4 on the lower, the outer upper
and the 3 lower series uninterrupted.

Measurements in millimetres.

Y. G av g g 6 7 Ba 0 10 TL 18 18,14
e STl U LS s SR T (S g T I R
From snout to vent. . 52 48 65 60 43 63 590 48 36 41 30 64 58 40
Head .. o 17 16 20 19 15 2t 19 16 12 14 16 20 20 14
Width of head «+ 1§ 135 20 18 14 22 19 16 12 13 16 20 20 14
Snout ., S T R A e T e - R SR . s e R
Tyas. MRS BRIE OI R llG: (BE T G 160 SR RS G GRS
Interorbital width ., 25 25 3 252 3 3 2 2 3 25353 =2
ympanum W T Y T S S o S (AR U
Fore limb «» 30 31 8 35 37 40 37 29 232 2§ 29 39 37 26
First finger SN RO S 7 e S S R L S SO - T A A
Second finger “w 45§ 6 55457 6 5 4 45556 6 4
Third finger H MR T e o FETNROY 8 6 79 85T 90 'S
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I 2 3 4 5000 U7e SBE 08100 AT 12 N3 IkTe

d d R R R e R O R R O
Fourth finger I SO ML b S S i R s
Hind Jimb .» 92 9o 115 107 81 115 104 O1 62 77 85 121 115 72
Tibia .. .« 30 20 37 34 25 36 33 20 20 25 27 38 36 22
Foot .. .- 30 30 37 34 27 38 35 20 21 25 27 36 30 24
Third toe .. 16 16 19 17 14 18 19 15 11 13 14 19 19 13
Fourth toe .+ 24 24 30 28 20 20 27 235 18 20 23 30 20 20
Fifth toe .+ 37 17 21 18 15 20 19 16 12 14 135 20 19 14

1—2. Yokohama., 3—4. Japan (types). 5. Veso. 6—j7. Tsu Shima (R. fsu-
shimensis). 8. Ningpo. 9. Da Zu Valley, Chi Kiang., 1o0. Lushan Mts., Kiun
Kiang. 11. Sze Chuen. 12—13. Yunnan fu. r14. Canton.

Habitat. Japan, Corea, China from Pekin to Canton and Yun-
nan. The record from the Loo Choo Island requires confirmation.

R. japonica varies much in the shape of the head. Specimens
from Tsu Shima (R. fsushimensis, Stejn.) have a short rounded
snout, but the difference between them and typical specimens is, in
this respect, not greater than between the extremes met with in the
European R. agilis and R. arvalis ; the difference is besides bridged
over by specimens from Hondo and from China.

As this species is known to occur in Corea, it is very prob-
able that the specimens with long and pointed snouts from S I,
Siberia noticed by Middendorff and for which the name R.
middendorffi has been proposed by Steenstrup, belong to this
species.

44. Rana longicrus.

Rana longicrus, Stejneg., Fourn. Sc. Coll. Tokyo, XII, 1808, p. 216, and
Herp. Fapan, p. 104, hg. (1g07).

Vomerine teeth in oblique groups between and projecting
beyond the choanae, or entirely behind them.

Head longer than broad; snout pointed, feebly projecting
beyond the mouth, longer than the eye ; canthus rostralis distinet :
loreal region feebly oblique; nostril nearer the tip of the snout
than the eye; distance between the nostrils equal to the inter-
orbital width, which equals or exceeds that of the upper eyelid
or the diameter of the tympanum ; tympanum very distinct ;
1 to § the diameter of the eye and 2 to 3 times its distance from
the latter,

Fingers long and slender, obtuse, first and second equal or
first slightly the longer, third longer than the snout: subarticular
tubercles moderate,

Hind limb very long and slender, about twice as long as head
and body ; tibio-tarsal articulation reaching beyond the tip of the
snout; heels strongly overlapping when the limbs are folded at
right angles to the body; tibia 54 to 6 times as long as broad, 11
to 15 times in length from snout to vent, as long as or longer
than the fore limb, as long as or slightly shorter than the foot.
Toes long and slender, obtuse or the tips slightly swollen,
webbed, 3 phalanges of fourth and 1} or 2 of third and fifth
f ree ; outer metatarsals separated nearly to the base; subarticular
tubercles rather small; no tarsal fold; inner metatarsal tubercle



96 Records of the Indian Museum, [Vor. XX,

oval, very prominent, 4 the length of the inner toe; outer tubercle
barely indicated or absent,

Skin smooth, or with a few irregular tubercles on the sacrum ;
a narrow glandular dorso-lateral fold from above the tympanum
to the hip, parallel with its fellow or converging towards it behind
the tympanum, the distance between the two, on the back, 53 to
6} times in the length from snout to vent.

Pale brown above, uniform or with a dark bar between the
eyes and small dark spots on the back and along the outer edge
of the dorso-lateral fold ; a dark brown streak from the tip of the
snout to the eve and a large dark brown temporal spot with a
light streak below it not extending beyvond the eye; limbs with
more or less distinct narrow dark cross-bars. Lower parts white

Male unknown.

Measurentents tn millimetres.

1. 2. 3.
= ¥ 2
From snout to vent . . 50 37 50
Head s . . 17 12 17
Width of head e : 15 10 16
Snont g F - 6 5 7
Eye o e ah 5 4 5's
Interorbital width 3 ¥ 3 3 35
Tympanum . 5 3 3 2°'s 35
Fore limb e - 28 21 32
First finger .. o0 % R T
Second finger e 4 35 45 05
Third finger .. o - ) R85
Fourth finger gedl g 5'5
Hind limb 95 74 o8
Tibia ais e 30 24 32
Foot . P e 32 2 32
Third toe .. oy - AL 16 13 19
Fourth toe .. e A v 25 19 28
Fifth toe .. o’ 0% = 18 13 20

1—2. Formosa ? 3. Ching Fung Lin, Fokien, 1500 ft.

Habitat. Formosa' and China (Fokien). -

Very closely allied to R. japonmica. Distinguished by the
narrower head, the less oblique loreal region and, usually, by the
broader interorbital space and the longer, more slender lgmbs.
I am not sure that the smaller specimen from Shanghai mentioned
by Werner, Abh, Bayer. Ak. xxii, 1903, p. 358, does not belong to
R. longicrus rather than to R, japonica.

45. Rana lateralis.

Rana lateralis, Bouleng., Aun. Mus. Genova (2) V, 1887, p. _433.;1. viii,
fig. 2, and Faun. Ind., Rept. p. 457 (1800); Malcolm Smith, Foura.
N, Soc. Siam, 11, 1917, p. 266, pl—, fig. 1.

! The typeis from Taipa, Formosa, Two specimens, labelled China, Swinhoe,

in lhe‘Britis.h Museum, are probably from Formosa, where R, Swinhoe made large
collections,
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Vomerine teeth in oblique series between the choanae, ex-
tending to or narrowly separated from the inner anterior corners
of the latter.

Head rather strongly depressed, slightly longer than broad
or slightly broader thanlong; snout obtusely pointed, projecting
beyond the mouth, as long as the eye; canthus rostralis distinct ;
loreal region moderately oblique, concave; nostril equidistant
from the eye and from the tip of the snout; distance between the
nostrils greater than the interorbital width, which is equal to or a
little less than that of the upper eyelid ; tympanum very distinct,

3

i to i the diameter of the eye and 2 to 3 times its distance from
the latter.

Fingers obtuse or with the tips slightly swollen, first longer
than the second, third slightly longer than the snout ;: subarticular
tubercles rather large and very prominent,

Hind limb moderately long, the tibio-tarsal articulation reach-
ing the anterior border of the eye, the heels strongly overlapping
when the limbs are folded at right angles to the body ; tibia 4 to
4} times as long as broad, twice or a little more than twice in
length from snout to vent, shorter than the fore limb, as long as
or slightly shorter than the foot. Toes obtuse or with the tips
slightly swollen, } or § webbed, 3 phalanges of fourth free; outer
metatarsals separated in their distal } or %; subarticular tubercles
rather small, prominent ; no tarsal fold ; inner metatarsal tubercle
strongly compressed and very prominent, § to } the length of the
inner toe ; outer tubercle absent or very small and very indistinct.

Upper parts smooth or finely granulate; a narrow glandular
dorso-lateral fold from above the tympanum to the hip and an-
other from below the eye to the shoulder; the distance between
the dorso-lateral folds, on the back, about i the length from
snout to vent; lower parts smooth.

Upper parts grey or bright crimson ; sides of body sometimes
black, the two colours sharply separated by the dorso-lateral fold ;
loréal region and temple black, separated from the grey or black
upper lip by a white streak which sends up a process behind the
tympanum ; hind limbs with more or less distinct dark cross-bars ;
a more or less distinet dark band along the anterior side of the
thigh ; sometimes a dark band on each side of the belly. Lower
parts white ; males with the throat blackish with a whitish median
line and the breast closely spotted with blackish.

Males with internal vocal sacs and a moderately large pad
on the inner side of the first finger.

Nasal bones narrow, oblique, and widely separated from each
other and from the frontoparietals.

The tadpole has been described by Malcolm Smith. Tail not
quite twice as long as the body, obtusely pointed. Beak edged
with black ; two rows of long papillae on the lower lip; upper lip
with a long continuous row of teeth and a second broadly in-
terrupted by the beak ; lower lip with 3 rows of teeth, the inner
most usually narrowly interrupted.
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Measurements in millimelres.

I. 2 3. 4.
J g S B
From snout to vent 47 55 49 48
Head N 16 20 17 17
Width of head 17 19 16 16
Snout 6 6z 6 6
Eye .. oy 6 6's 6 6
Interorbital width 3 3 3 3
Tympanum 4 4 4 3.5
Fore limb 29 31 27 26
First finger 6 Q5 .55 6
Second finger 4 5 4 4
Third finger 7 7 6's 65
Fourth finger AL > 4 4 ¢ 35
Hind limb o 0 o~ 75 8s 77 72
Tibia .. 5 ‘e S 23 2 25 22
Foot .. Al N M 24 27 23 22
Third toe A A X 12 14 13 11
Fourth toe e e .o 16 21 19 16
Fifth .. %K Ir 13 12 11

1. Kokarit (Kawkareik) (type). 2—4. Lat Bur Kao, Siam.

Habitat. 'The typesare from Tenasserim (Kokarit (Kawkareik),
east of Moulmein) ; the species has since been rediscovered in
Eastern and Central Siam.

Rana sanguineomaculata, Lesson, in Bélang. Voy. Ind. Or.
p- 328, pl. v, fig. 2 (1832), from Bengal, only known from the
very imperfect description and figure, is perhaps allied to R.
lateralis. 1t is a frog with rather long snout, large tympanum,
rather short and slender limbs, pointed fingers and toes, the latter
1 webbed, and a glandular dorso-lateral fold. Pinkish grey above,
with dark striation and vermiculation; sides of head blackish,
with a white streak on the upper lip ; limbs without cross-bands ;
large blood-red spots on the sides and lower surface of the body
and on the limbs. From snout to vent 57 millim,

46. Rana okinavana.

Rana okinavana, Boettg., Zool. Ans. 1895, p. 266; and Ber. Offend. Ver.
Nat. 1895, p. 103 ; Steineg., Herp. Fapan, p. 102 (1907).

Vomerine teeth in rounded groups on a line with the posterior
borders of the choanae and equally separated from them and from
each other.

Snout anteriorly pointed and somewhat produced, as long as
the eye ; canthus rostralis distinct ; loreal region slightly concave;
nostril equidistant from the eye and from the tip of the snout;
interorbital space as broad as the upper eyelid ; tympanum very
distinct, § the size of the eye.

Fingers moderately long, tips truncate but without discs,
first longer than second ; subarticular tubercles well developed.

Tibio-tarsal reticulation reaching between the eye and the nos-
tril ; heels not overlapping; tibia 4 length of head and body.
Toes 1 webbed, truncate like the fingers; inner metatarsal tubercle
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oval, prominent, less than } the length of the inner toe; no outer
tubercle.

Skin smooth above and beneath, with large flat warts on
the sides; a narrow, very prominent, glandular dorso-lateral fold ;
another glandular fold from below the eye, ending above the
shoulder in two round or oval glands.

Grey above, frequently with a fine, somewhat lighter verte-
bral line; a black blotch from the nostril through the eye to the
temporal region; a blackish line bordering the upper lip and separ-
ated from the loreo-temporal blotch by a pure white streak which
ends on the glands above the insertion of the arm ; tympanum
brown ; dorso-lateral fold externally edged with black, the sides
often entirely blackish ; hind limbs with dark cross-bands. Lower
parts yellowish white, spotted and dotted very densely with blackish,
the throat usually entirely blackish.

Male unknown.

From snout to vent 46 millim.

Habitat. Okinawa, Loo Choo Islands.

This species, known to me from the descriptions only, is
stated to be allied to R. labialis.

47. Rana malabarica.

Rana malabarica (Bibr.), Tschudi, Class Batr. pp. 40 and So (1838):
Dum. et Bibr., Erp. Gén, VIII, p. 6335, pl. Ixxvi, fig. 1 (1841);
Bouleng., Cat. Batr. Ecaud. p. 60 (1882), and Faun. Ind., Rept.
p- 456 (1890); Boettg., Ber. Offenb. Ver. Nat. 1892, 05.

Hylorana malabarica, Gunth., Rept. Brit. Ind. p. 420 (1864); Stoliczka,
Prac. As. Soc. Beng. 1872, p. 105.

Vomerine teeth in oblique groups or short series between the
choanae, nearer to each other than to the latter.

Head rather strongly depressed, as long as broad ; snout
rounded or obtusely pointed, moderately projecting, as long as or
a little longer than the eye; canthus rostralis obtuse ; loreal region
feebly oblique, concave; nostril a little nearer the end of the
snout than the eye; the distance between the nostrils greater than
the interorbital width, which is equal to or a little less than that
of the upper eyelid ; tympanum very distinct, § to once the
diameter of the eye, close to it or separated from it by a space not
exceeding 1 its diameter.

Fingers a little swollen at the end, first longer than the second,
third longer than the snout ; subarticular tubercles large and very
prominent.

Hind limb rather short or moderately long, the tibio-tarsal
articulation reaching the tympanum or the eve, the heels strongly
overlapping when the limbs are folded at right angles to the body ;
tibia 3} to 4 times as long as broad, 2 to 2} times in length from
snout to vent, shorter than the fore limb, as long as or slightly
longer than the foot. Toes rather short, slightly swollen at the
end, } to } webbed, 2 or 3 phalanges of fourth iree, the outer
metatarsals separated in their distal half ; subarticular tubercles
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rather large, very prominent; no tarsal fold; inner metatarsal
tubercle oval, very prominent, } to # the length of the inner toe;
a rather large, round, very prominent outer tubercle.

Skin smooth or granulate above, with small warts on the sides ;
a broad but feebly prominent and ill-defined glandular dorso-lateral
fold, from above the tympanum to the groin; the distance
between the dorso-lateral folds on the back } to i the length of
head and body ; another glandular fold, followed by a large gland,
below the tympanum. Lower parts smooth, or granulate on the
posterior part of the belly and under the thighs.

Crimson above, with or without a few small black spots, dark
brown or black with more or less numerous white spots or with
a white or yellow lateral streak on the sides, the limit between the
crimson and the black very sharply defined, if not accompanied by
a white line, and corresponding to the inner edge of the dorso-
lateral fold and to the canthus rostralis; tympanum often reddish
brown; a white streak on the upper lip, terminating with the
g_landular fold behind the mouth, sometimes continuous with the
light streak on the side of the body; limbs pale brown, with more
or less distinct dark brown or black cross-bands or spotted and
marbled with dark brown or black ; hinder side of thighs black,
with white or yellow spots. Lower parts white or yellow, uniform
obr spotted or marbled with dark brown, or throat and breast dark

rown.

Males with rather feebly developed external vocal sacs, forming
folds on the side of the throat, below the temporal region ; an ill-
defined flat gland on the anterior side of the arm; a feeble pad
on the inner side of the first finger, covered with a velvet-like
grevish horny layer.

Tadpoles from Talewadi , collected by Mr. Kemp and identi-
fied as of this species by Dr. Annandale, are remarkable for their
large size (total length 70 millim.) and black colour above and
beneath. Tail pointed, 1} to 1% times as long as the body, the crest
not extending on to the back. Buccal disc more than half the
width of the body, with numerous papillae on the sides, the upper
edges toothed, the lower with a single series of small round papillae ;
horny teeth in 8 upper series, the 2 outer continuous, the others
gradually decreasing in length, and 6 or 7 lower series, the inner-
most narrowly interrupted, the others continuous; beak white,
broadly edged with black.

Nasal bones small, oblique, separated from each other and
froxp the ethmoid, which is exposed and turncate in front ; fronto-
parietals broad and flat ; zygomatic branch of the squamosal not
longeg than the posterior. Omosternal style forked at the base.
Terminal phalanges feebly expanded at the end.

Measurements in millimelres.
BN, e e N8 T B 0. 30 T1 11 X8 T4. 5.
AT W RN
grozg snouttovent 40 50 61 50 58 33 5% ‘ga fﬁ 70 66 70 45 4° 05
o s+ I3 19 20 19 19 19 18 16 16 22 22 22 15 13 3T
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T 22¢ 23 e B 160 u7¢ 587 10 I10F T X2 X3 n1s T 8e

4 I R T S SR S 3 T T T T
Width of head 13 19 20 19 19 19 18 16 16 21 22 22 15 13 2%
Snout 5 7 7 7.7 -7 2750500080000 E 8RN ORI
Eye .. coee 8 g 66 7o 0¥ LOLE6I LG SRy S OO
Interorbital width 3 4 35354 353 3 3 6 5 4 353 5
Tympanum 4 O 6- 1§70 5 e R EuREeE NG N 0, 8 O
Fore limb 27 36 40 36 35 36 33 30 20 41 4I* 41 30 206 42
First finger §°8.8: .8 18 3PS g il G 6 O R G R e S O
Second finger S AR A A S - A ST R g S
Third finger 7:510 10 10 I0" X0 NQIT8WESINTZE 12 HT0- B SEiS
Fourth finger 457 o Zo gy oF 6 st SR HIBENE TG A S
Hind limb 64 8 89 83 81 83 76 68 70 102 98 93 70 63 O3
Tibia .. 20 27 29 27 27 27 25 21 21 33 30 30 2I 20 32
Foot .. 20 26 20 27 27 26 24 22 21 3I 30 290 21 20 31
Third toe s 9 "33 14 I3 I3 I3 I3, I1: 1T X650 350 53001 H0Y0
Fourth toe .« 15 19 2I 20 20 19 I8 I7 I7 25 25 20 17 15 23
Fifth toe o« 9 I3 14 X3 13 13 12 I} T Y30 13109 I0

1. Matheran, Bombay. 2. Canara. 3—o9. Cannanore, Malabar, 10—11.
Malabar (Paris Museum, types). 12—i4 Malabar. 15. Goa (Indian Museum).

Habitat. Western India, from Bombay to Malabar.

[This frog is by no means confined to hilly country, though
" most abundant at the base of hill-ranges. It does not ascend to
high altitudes. I have not seen it on the Nilgiri plateau, but it
breeds in streams running into the gorge of the Bhavani River at
the base of the Nilgiris. The tadpoles live in the stiller pools of
small rocky streams in fairly level ground but as a rule shaded by
dense jungle. N.A4.]

This species; together with the African R. galamensis, D. and B.,
which is very closely allied to it, occupies an isolated position in
the subgenus Rana. The forked condition of the omosternum pre-
cludes our considering them as links between Rana and Hylorana.

Subgenus Tomopterna.

Dum. et Bibr., Erp. Gén, V111, p. 443 (1841).

Vomerine teeth in small groups or short series between or
just behind the choanae. Fingers and toes not dilated at the tip;
outer metatarsals bound together or separated in the distal third
or fourth only. Zygomatic branch of the squamosal very short.
Precoracoids strong, straight; omosternal style forked at the base
in the Indian species. Terminal phalanges obtuse,

Burrowing, more or less toad-like forms, with large head and
compressed inner metatarsal tubercle, clearly derived from the
group embracing Rana tigrina and R. limnocharis.

SYNOPSIS OF THE SPECIES.

1. First finger longer than second ; tympanum % to 3 diameter of eye.
Snout as long as or a little shorter than eye ; first finger
a little longer than second, much shorter than third ;
tibio-tarsal articulation reaching tympanum or
posterior border of eye ; tibia 3 to 3} times as long
as broad, 2} to 2§ times in length from snout to
vent; toes } to § webbed; outer metatarsals sepa-
rated in the distal third or fourth; inner metatarsal
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tubercle § to § length of inner toe; a small outer
metatarsal tubercle o R.yufescens, Jerd,
Snout shorter than eye ; first finger much longer than
second, as long as or a little shorter than third ;
tibio-tarsal articulation reaching axil or shoulder ;
tibia 2 to 3 times as long as broad, 22 to 3 times in
length from snout to vent; toes § to § webbed:
outer metatarsals united ; inner metatarsal tubercle
longer than inner toe ; no outer tubercle o R breviceps, Schn.
Snout as long as eye ; first finger much longer than
second, as long as third; tibio-tarsal articulation
reaching shoulder ; tibia 3 times as long as broad,
2§ to 22 times in length from snout to vent; toes
with a mere rudiment of web; outer metatarsals
united ; inner metatarsal tubercle longer than inner
toe ; no outer tubercle ... .. R.dobsonii, Blgr.
II. First and second fingers equal ; tympanum as large
as eyc; toes ¥ webbed; an outer metatarsal
tubercle e ... R. strachani, Murr,

48. Rana rufescens.

Pyxicephalus rufescens, Jerdon, Fourn. As. Soc. Beng. XXII, 1854,
p. 534: Ginth., Rept. Brit. Ind. p. 412 (1864).

Rana rufescens, Bouleng., Cat. Baty. Fcaud., p. 20 (1882), and Faun. Ind.,
Repi. p. 451 (1890).

Vomerine teeth in oblique series between and extending pos-
teriorly a little beyond the choanae.

Head a little broader than long, feebly depressed ; snout round-
ed, as long as or a little shorter than the eye, scarcely projecting
beyond the mouth; canthus rostralis very obtuse; loreal region
oblique, feebly concave : nostril equidistant from the eye and from
the tip of the snout ; the distance between the nostrils greater than
the interorbital width, which is much less than that of the upper
eyelid ; tympanum very distinct, about } the diameter of the eye
and about twice its distance from the latter.

¥ Fingers obtusely pointed, first much longer than the second,
third not or but slightly longer than the first, as long as the snout ;
subarticular tubercles well developed and very prominent.

Hind limb rather short, the tibio-tarsal articulation reaching
the tympanum or the posterior border of the eye, the heels
feebly overlapping when the limbs are folded at right angles to the
body; tibia 3 to 3! times as long as broad, 21 to 2} times in length
from snout to vent, a little shorter than the foot, shorter than
the fore, limb. Toes obtusely pointed, § or } webbed ; outer
metatarsals narrowly separated in the distal third or fourth only;
subart_lcular tubercles rather small, but very prominent; no tarsal
fold; inner metatarsal tubercle large, very prominent, compressed,
% to § the length of the inner toe; a small outer metatarsal
tubercle.

Upper s.urface of head and body with very prominent warts
of unequal size. Sometimes with two short glandular ridges form-
Ing a A between the shoulders ; a strong glandular fold from the eye
to the shoulder; a more or less distinet fold across the head,
behind the eyes. Lower parts smooth.
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Greyish brown above, with more or less distinct darker spots or
marblings ; often a dark cross-bar between the eyes and a A-or W-
shaped marking between the shoulders; dark vertical bars on the
lips, two of which extend to the eye; limbs with dark cross-bands.
Lower parts white, throat spotted with brown.

Males with a vocal sac on each side, forming folds on the throat,
which bears a M-shaped black marking; fore limb very robust;
a strong pad on the inner side of the first finger.

Nasal bones large, in contact with each other and with the
fronto-parietals, which are narrow and flat; ethmoid not exposed ;
zygomatic process of squamosal short. Omosternal style forked
at the base. Terminal phalanges obtusely pointed.

Measurements in millimetres.
e e A R g

From snout to vent . sor 38 034 33 AR 3N
Head .. e o S5 STT ST KL SAT EITARTE
Width of head .. - oty A X21:0X3 (120731137 13
Snout o - YT S Sy R O
Eye .. .- . LS4 S 4 4 4
Interorbithl width o siors ST83A 0 WITE TS B g
Tympanum os < 20 AR e M
Fore limb 18 18 19 19 18 10
First finger 4 3535354 35
Second finger 2.9 585 2ha 2N
Third finger PRy S R I LB
Fourth ﬁn‘ e o ol TOBRE UM L LI il IS NS
Hind limb ol 5 .. 48 50 47 48 50 51
. Tibia .. .o i Fruih ¢ N (e & S ¢ G ) G
Foot .. o 0 oo I8 XOEETRIRSS YOG
Third toe R s P, i L AT )
Fourth toe 34 % B 3 o, XU R ¢ Y s 6
Fifth toe i o' e R K6 ST G TG R

Habitat. Malabar.
Connects Rana with Tomopterna.

49. Rana breviceps,

Rana breviceps, Schneid., Hist. Amph. 1, p. 1430 (1700); Peters, Mon.
Berl. Ac. 1863, p. 76 ; Bouleng., Cat¢. Baty. Ecavd. p. 32 (1882), and
Faun. Ind., Rept. p. 451 (1890); Ferguson, Fourn. Bomb. N.H. Soc.
XYV, 1904, p. 502, pl. B, hig. 1. :

Rana wvariegata, Gravenh. Delic. Mus. Vyatisl. p. 33, pl. viii. fig. 1
(1829).

Pyxicephalus fodiens, Jerd., Fourn. As. Soc. Beng. XXII, 1853, p. 534-

Pyxicephalus pluvialis, Jerd., l.c.

Sphaerotheca strifata. Ginth., Caf, Batr. Sal. p. 32, pl. ii, fig. A (1858).

omopterna delalandii, part., Giinth., op. cif. p. 120.

Tomopterna strigata, Ginth,, Proc. Zool, Soc. 1860, p. 165.

Pyxicephalus breviceps, Ginth., Rept. Brit. Ind. p. 411 (1864); Theob.,
Cat. Rept. As, Soc, Mus. p. So (1868); Anders., Proc. Zool. Soc. 1871,
p- 200 Murray, Zool. Sind, p. 300 (1884).

Vomerine teeth in strong, short oblique series between the
choanae or extending a little beyond the level of their posterior
borders.
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Habit stout, toad-like.

Head convex , broader than long; snout rognded, not pro-
jecting, shorter than the eye; canthus .rostra.l:s_ very obtuse;
loreal region oblique, feebly concave; nostril equidistant from the
eye and from the tip of the snout, or nearer the former ; dls‘tancc
between the nostrils equal to or a little greater than the inter-
orbital width, which is } to § that of the upper eyelid; tympanum
distinct, 2 to § the diameter of the eye, 2 to 3 times its distance
from the latter.

Fingers rather short, obtuse, first much longer than the

second, as long as or a little shorter than the third, which is longer

than the snout; subarticular tubercles large and very prominent
or subconical,

Hind limb very short, the tibio-tarsal articulation reaching
the axil or the shoulder, the heels separated or just meeting when
the limbs are folded at right angles to the body; tibia 2 to 3
times as long as broad, 23 to 3 times in length from snout to
vent, much shorter than the fore limb, shorter than the foot.
Toes rather short, obtuse, } to } webbed ; outer metatatsals:
united ; subarticular tubercles small, prominent; no tarsal fold ;
inner metatarsal tubercle large, strongly compress'ed, 1nsertef1
obliquely at the base of the first toe, which it considerably ex-
ceeds in length ; no outer tubercle,

Skin smooth or granulate above, sometimg with elongate.
warts or interrupted longitudinal glandular folds along the back ;
a more or less distinct curved fold from the eye to the shoulder.
Belly and lower surface of thighs granulate.

Brown or yellowish above, with dark brown spots or marb-
lings, the spots sometimes disposed with great symmetry ; a yellow
vertebral streak or broad band often present ; often a yellowish
band from the upper eyelid to the groin; usually a dark canthal
streak and dark vertical bars on the upper lip ; limbs uSt.xally th}l:
irregular dark cross-bands, groin and hinder side of thighs darv
brown with yellow spots, or marbled dark brown and yellow.
Lower parts white, throat sometimes with brown spots.

Males with a vocal sac forming folds on the sides of the throat,
which are black or blackish.

Nasal bones rather small, separated from each other and
from the frontoparietals ; ethmoid largely exposed above, produced

forward beyond the nasals. Omosternal style forked at the base.
Terminal phalanges obtuse,

The tadpole, described and figured by Ferguson, and of v_cluch
I have examined two specimens, is not unlike that of R. Immo:
charis. Beak edged with black, lower mandible finely serrated;
horny labial teeth in a long marginal upper series followed by an
interrupted inner series, and in 3 uninterrupted lower series, the
outermost very short ; fleshy papillaec on the sides of the lip.
Eggs 1 millim. in diameter,
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M easurements in millimetres.

I: 2 53 4 8§ 6 7+ 8 VOO ETTIRITEEDS ST LTSRN ST

$ & 2 2 22 % 2 %2 % % & % 2 2 2°2%
From snouttovent 5o 45 56 50 47 42 55 51 44 37 55 35 45 40 38 37 53
Head .. 18 17 18 17 1715 15 18 15 13 18 13 16 14 14 14 17
Width of head 21 20 21 20 19 17 2t 2F 17 16 22 15 18 15 16 16 =21
Snout ool B BN RN TSR N SSIAEE i R N R N R R T
Eye .. ORI AR e SR R RS LI RRNE AR R 3 S TR g R
Interorbital width 205 2 2052 2 2 2 25 25 2 232 25§ 252852 23
Tympanum 4753 ¢ 30 BN 3TN R NE S R S0 St e e A
Fore limb 29 27 32 26 23 24 29 28 24 21 29 19 26 20 22 20 30
First finger T O: a8 6 0.7 75 555 i 7 ot 4 OB T
Second finger 4 F58 4 4 454 4 4 3 4 3 4% 354 3i5g
Third finger v A R ARG AR MO T SR SR ORI W IR T 2T T
Fourth finger 3,43 o4 8 3033 030 SRR RIS R RN S S Y
Hind limb 61 55 62 60 5753 61 63 352 45 63 40 54 46 47 46 62
Tibia 19° 17 19 17 17 16 18 18 15 13 10 I2 I5 14 14 14 1B
Foot 22 20 24 23 2220 22 22 19 17 23 15 18 17 17 17 2I
Third toe 9 -8 ‘9 784 "8 BN Lol gl R iGN R ey RGN S 6 AR
Fourth toe 12712 140 137°13 12 A3 A3 12 ¢ OLET3 ABTITT FoiNie Sigys
Fifth toe 5. CA'SEST AT 4L 8 SEREIT S NSN30 Ul 3 i et e
First toe VIR [ L R AR R . S J i o e e B IR e M R
Inmer met.tubercle 5 4 5 5 5 455 5 4 4 5 3 4 354 35 4

1. Simla. 2—6. Madras (types of Sphaerotheca strigata). 7—8. Malabar,

9—10, Trevandrum, Travancore. 11. Trin ee, Ceylon, 12—16. Ceylon,

17. North Chin Hills, Upper Burma.

Habitat. India, Ceylon, and Upper Burma.
plains in Southern India.

Restricted to the

50. Rana dobsonii.

Rana dobsonii, Bouleng., Cat. Baty. Ecaud. p. 32, pl. iii, fig. 1 (1882), and
Faun. Ind., Rept. p. 452 (1890).

Vomerine teeth in strong, short oblique series between the
choanae, nearer to each other than to the latter.

Habit stout, toad-like.

Head convex, broader than long; snout rounded, not pro-
jecting, as long as the eye; canthus rostralis obtuse; loreal
region oblique, feebly concave; nostril equidistant from the eye
and from the tip of the snout; distance between the nostrils a
little greater than the interorbital width, which is % that of the
upper eyelid; tympanum distinct, vertically oval, about % the
diameter of the eye.

Fingers rather short, obtuse, first much longer than the
second, as long as the third, which is a little longer than the snout ;
subarticular tubercles very large, very prominent.

Hind limb very short, the tibio-tarsal articulation reaching
the shoulder, the heels meeting when the limbs are folded at
right angles to the body ; tibia 3 times as long as broad, 23 to
2% times in length from snout to vent, much shorter than the
fore limb, a little shorter than the foot. Toes rather short, obtuse,
with a slight rudiment of web; outer metatarsals united; sub-
articular tubercles small, prominent ; no tarsal fold ; inner metatar-
sal tubercle large, strongly compressed, inserted obliquely at the
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base of the first toe, which it considerably exceeds in length ; no
outer tubercle.

Skin finely granulate above ; a strong curved glandular fold
from the eye to the shoulder Belly and lower surface of thighs
granulate.

Grey above, uniform or indistinctly marbled with dark brown ;
a fine yellow vertebral line sometimes present; a deep black
streak from the tip of the snout, through the nostril and the eye,
to the shoulder, expanding in a round spot on the tvmpanum ;
limbs without or with very indistinct darker cross-bands; groin
mazbled with black; upper surface of thighs black, spotted or
marbled with white. TLower parts white, throat spotted with brown.

Male unknown.

Nasal bones separated from each other and from the fronto-
parietals.

Measurements in millimetres.

1. 2.

® 2
From snout to vent 55 57
Head .. 19 20
Width of head 22 23
Snout 7 7
Eye o 3 7 7
Interorbital width .. 3 3
Tymgnnum L] SN
Fore limb 34 35
First finger o o'a oo 55 8 8
Second finger ¥ v = ol 5 5
Third finger S 8
Fourth finger 4 4
Hind limb 69 67
Tibia 20 20
Foot .o 22 22
Third toe 8 7
Fourth toe 13 13
Fifth toe 5 5
First toe % 3 3
Inner metatarsal tubercle 1 5

1. Mangalore (type). 2. S. Canara.
Habitat. Malabar.

5I. Rana strachani.

Tomopterna strachani, Murray, Zool. Sind, p. 300 (1884).
Rana strachani, Bouleng., Faun, Ind., Rept. p. 452 (1890).

This species being unkown to me, I merely reproduce the origi-
nal description.

“ Muzzle very little longer than broad. Snout obtuse. Tym-
panum distinct, circular, as large as the eye. Crown flattish.
Lower jaw with weak bony prominences Skin of back with
short longitudinal folds; a fold on each side of the abdomen,
and another across the under surface of the body, immediately be-
hind the fore limbs. A plait behind the tympanum, coming down
to the shoulder. Fingers quite free, swollen at the tips ; laid
beside each other, the first, second, and fourth fingers are of
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equal length. Hind limb longer than the head and body; laid
beside the body, the metatarsal tubercle reaches the end of the
snout., Metatarsus with a sharp-edged spur on the inner side and
a tubercle on the outer. Toes half-webbed, the tips slightly
swollen, and each of the joints on the under surface with a
tubercle. Third toe slightly longer than the fifth, fourth the
longest. Colour greyish, with a rufescent tinge. A dark brown
subtriangular spot on the occiput, extending from across and
behind the eyelids, immediately following which is a filiform
white vertebral streak, extending to the vent; back with six
irregular-shaped dark brown spots. Plait behind the tympanum
reddish brown. Fore and hind limbs externally with transverse
bars of the same colour. Upper and lower jaws with vertical
bars of reddish brown. Chin, throat, and rest of under surface
white.”
Habitat. Malir, near Kurrachi (Karachi), Sind.

Subgenus Nanorana.
Giinth., Ann. Mus. Zool, St. Pétersh. 1, 1896, p. 20;.

Vomerine teeth, if present, much reduced. No tympanum,
no stapes. Fingers and toes not dilated at the tips; outer meta-
tarsals separated by web in their distal third or fourth only.
Zygomatic brauch of the squamosal short. Omosternal style not
forked at the base. Terminal phalanges obtuse.

I regard the single species of this subgenus as a dwarfed,
degraded form derived from the R. liebigii group, with which it is
connected to a certain extent by R. blanfordii.

52. Rana pleskei.

Nanorana pleskei, Gunth., Ann. Mus, Zool. St. Pétersh. 1, 1890, p. 207 ;
Bc(lg;:g , Wiss. Res. Prrzewalski Reis., Zool. 111, i, p. 32, pl. i, fig. 5.
1 .

Ram(zpslzskei. Bouleng., Am. and Mag. N.H.(7) XV, 1905, p. 378; Annand.,
Rec. Ind. Mus. 11, 1908, p. 345, and X111, 1917, p. 417, fig.

Vomerine teeth absent or reduced to small oblique groups be-
hind the level of the choanae.

Head a little broader than long, rather strongly depressed ;
snout rounded, scarcely projecting beyond the mouth, as long as
or a little shorter than the eye; canthus rostralis very obtuse;
loreal region very oblique, concave; nostril a little nearer the
eye than the end of the snout; the distance between the nostrils
greater than the interorbital width, which is much less than that
of the upper eyelid ; no tympanum.

Fingers obtuse, first as long as or slightly shorter than the
second, third as long as or longer than the snout; a single, feebly
prominent subarticular tubercle at the base of each finger.

Hind limb rather short, the tibio-tarsal articulation reaching
the shoulder or the temple, the heels just meeting when the limbs
are folded at right angles to the body; tibia 3 times as long as
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- broad, 2% to 2§ times in length from snout to vent, considerably
shorter than the foot or the fore limb. Toes obtusely pointed,
entirely or nearly entirely webbed, the distal phalanx of the fourth
often free ; outer metatarsals separated by web only in their distal
third or fourth ; subarticular tubercles small and very feebly pro-
minent ; no tarsal fold ; inner metatarsal tubercle small, oval, about
4 the length of the inner toe ; no outer metatarsal tubercle.

Upper parts with small elongate smooth warts, which often
form regular longitudinal series or interrupted folds on the back ;
a glandular fold from the eye to the shoulder; lower partssmooth.

Olive above, uniform or with numerous small blackish spots
which may have a light centre; a yellow vertebral streak some
times present ; a blackish streak from the tip of the snout to the
shoulder, passing through the eye; limbs with dark spots but no
cross-bars. Lower parts white, uniform or spotted with blackish.

Males without secondary sexual characters.

Nasal bones rather small, in contact with each other; fronto-
parietals not meeting on the median line; a small part of the
ethmoid uncovered. Pectoral arch as in R. temporaria.

. Eggs large, 2 millim. in diameter in uterus of female measur-
Ing 54 mm. from snout to vent,

M easurements in millimetres.

LA SRl 6 Yy 8 g 1D
S OIS o & RS (R Y
From snout to vent 3¢ 31 53 40 41 35 54 47 58 53
Head .. 1T 10 15 13 13 12 16 15 16 15
Width of head 12 1t 18 14 14 13 18 17 19 18
ngny(‘)!ut & 4 4 ‘2‘, 4.5 4'5 4.5 2 5 (5 3'5
.o S 4° 5 4'5 5 > 5
Interorbital width .. g g 25 2 3 : 7 2 25 2 2 2
Fore limb - 17 16. 27 21 24 20 29 27 32 30
First finger 3573 W5 38080 0355 4S5 -5515
Second finger 4 355 4 55355 45 555
;lnrdl!lingex AT AR O B OISO e DT SO
ourth finger 3 VAl 4 318080 AR5 S
Hind limb 43x 39 52 55 48 69 65 80 75
Tibia 13 12 19 16 17 13 20 18 22 2I
Foot 15 14 23 18 19 16 24 21 29 27
Third toe 8 6 1t ¢ 10 8 12,31 34 13
Fourth toe 10 9 15 11 12 10 16 15 19 I8
Fiith toe 2. wto. S8 80 i 107 10014513

1—4, L, Yamdok, 135,000 f. . Kamba Jong. g—10, Gyangtse.

Habitat. Tibet, up to 15,000 feet ; Kashmir between gooo and
1200 ft,

A very aberrant species,

__According to Annandale, the tadpole reaches a large size,—72
millim,, in which the tail enters for 45. The tail is round_at
the end, Lips moderately developed with a fringe of papillae which
is only narrowly interrupted in the middle of the upper lip ; beak
serrated at the edge, the upper mandible bearing a couple of long
narrow cusps at either end ; 4 upper and 5 lower series of labial
teeth, only the outermost uninterrupted ; these series of teeth
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are supported by thick fleshy ridges. But for the shape of the
beak, the mouth-structure of this tadpole is very suggestive of
that of the European Pelobates.

Since the above was written, Dr. Annandale has submitted to
me two specimens of a toad ! from Srinagar, Kashmir, sent to him
by Mr. F. J. M. Mitchell as representing the adult of the tadpole
assigned by him to Rana pleskii. I have no doubt this suggestion
is correct, and as the toads belong to Aelurophryne mammata,

Gthr., the resemblance of the tadpole to that of Pelobafes is
accounted for.

Subgenus Discodeles,
Bouleng., Ann. and Mag. N.H. (9) I, 1018, p. 238.

Tips of toes, and usually of fingers, dilated into discs, the
upper surface of which is separated from the lower by a crescentic
or horseshoe-shaped groove ; web not penetrating or not penetrat-
ing far betweén the outer metatarsals. Vomerine teeth in trans-
verse or oblique series behind the choanae or on a level with the
posterior borders of the latter. Tongue with a large, retractile
papilla in the middle. Glandular dorso-lateral fold, if present, not
confluent with the temporal. Nasal bones large, in contact with
each other and with the frontoparietals. Omosternal style forked
at the base.

Connected with Rana, s. str., through R. grumniens. The

genera Cornufer and Platymaniis are evidently derived from this
group.?

SYNOPSIS OF THE SPECIES.

1. Discs of toes longer than broad ; first finger at least as long as second ; toes § to

entirely webbed ; lingual papilla obtuse ; terminal phalanges feebly expanded
at the end.

Vomerine teeth not extending outwards beyond vertical

of inner edges of choanae; tympanum about } dia-

meter of eye; fingers without discs; tibio-tarsal arti-

culation reaching temple; tibia 21 to 23 times as long

as broad ; upper parts very warty, with an interrupted {

glandular dorso-lateral fold ; belly granulate ... R. bufoniformis, Bigr.
Vomerine teeth not extending outwards beyond verti-

cal of inner edges of choanae; tympanum £ to ~

diameter of eye; fingers without discs; tibio-tarsal

articulation reaching eye ; tibia 3 to 3} times as long

as broad ; upper parts smooth or warty; belly feebly

granulate ; male with internal vocal sacs . R.opisthodon, Bigt,
Vomerine teeth extending outwards beyond vertical

of inner edges of choanae; tympanum § to 4 dia-

meter of eye; tips of fingers dilated into distinct

discs ; tibio-tarsal articulation reaching eye or tip of

snout ; tibia 3 to 3} times as long as broad; skin

smooth or feebly warty above, with or without an

indication of an interrupted dorso-lateral fold, smooth

beneath ; male with external vocal sacs s s upr_y:', Blgr.
11, Dises of fingers and toes broader than long ; lingual papﬁla ong and pointed ;

male without vocal sacs; terminal phalanges T-shaped or Y-shaped.

]
1 gf Boulenger, Rec. Ind. Mus. XV'1, p. 470 (1919).
3 Cf. Boulenger, Aun, and Mag. N.H. (9) I, 1018, p. 372.
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» A. Toes}to i\\'ebbed, tibia 4 to 4} times as long as broad.
Toes § webbed, the web reaching discs of third and fifth ;
first finger at least as long as second ; tympanum }
to # diameter of eye ... R.beddomii, Gthr,
Toes 2 webbed, the web reaching discs of third and fifth;
first finger shorter than second ; tympanum 2 dia-
meter of eye .. R.leithis, Blgr.
Toes } webbed, 2 phalanges of third and fifth free ; first
finger longer than second ; tympanum nearly as large
as eve and close to it .. R.semipalmata, Blgr.
B. Toes not more than 1 webbed, the web not or scarcely penetrating between
outer metatarsals ; first finger shorter than second ; tympanum } to  dia-
meter of eye.
Tympanum very distinct ; loreal region very oblique;
tibia 4 to 5 times as long as broad; skin of head
.. smooth, of back with short longitudinal folds wo R leptodactyla. Bigr.
Fympanum very distinct ; loreal region feebly oblique :
tibia 3} to 4 times as long as broad: skin of head

smooth, of back with short longitudinal folds . R.diplosticta, Gthr.
Tympanum moderately distinct; tibia 4 times as long ,
as broad ; head and back with large warts . R.phrynoderma, Blgr.

The first group (species 53 to 55) may be designated as Ranae
guppianae, the second (species 56 to 61) as Ranae beddomianae.

53. Rana bufoniformis.
Rana bufoniformis, Bouleng., Proc. Zool. Soc. 1884, p. 210, Tr. Zool.
Soc. XII, 1886, p. 47, pl. viii, and Ann. and Mag. N.H. (9) 1, 1915,
P. 230. p

Vomerine teeth in short and strong oblique series behind the
choanae, not extending outwards beyond the vertical of the inner
edges of the latter, the space between the two series equal to the
length of one of them. Tongue with an obtuse papilla in the
middle.

Habit very stout. Head large, much depressed, much broader
than long; snout rounded, feebly projecting beyond the mouth,
as long as or slightly longer than the eye ; canthus rostralis obtuse ;
loreal region very oblique, feebly concave; nostril nearer the
tip of the snout than the eye; distance between the nostrils less
than the interorbital width, which equals that of the upper eyelid ;
tympanum distinct, about } the diameter of the eye and } to § its
distance from the latter.

Fingers rather short and thick, with slightly swollen tips,
first longer than the second, third nearly as long as the snout ; sub-
articular tubercles large, prominent.

Hind limb short; the tibio-tarsal articulation reaches the
temple, the heels meet or fail to meet when the limbs are folded
at right angles to the body ; tibia 2} to 2% times as long as broad,
about 2} times in length from snout to vent, shorter than the
fqte limb, slightly shorter than the foot. Toes short, the tips
dilated into small discs with a groove separating the upper from
the lower surface, 4 webbed, 2 phalanges of fourth free; the web
1ot penetrating very far between the outer metatarsals ; subarti-
cular tubercles large and oval, very prominent ; no tarsal fold ;
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inner metatarsal tubercle oval, flat, } the length of the inner toe;
a rather larger but rather indistinct roundish outer metatarsal
tubercle.

Head, body, and hind limbs rough with small warts, the
largest of which, on the body, are round and studded with minute
horny spinules; larger warts form an interrupted dorso-lateral
fold ; a strong glandular fold above the tympanum. Lower parts
smooth, except the belly and the thighs, which are feebly granulate.

Uniform purplish brown above, yellowish beneath.

Male unknown. .

Nasal bones large and in contact with each other and with
the frontoparietals, which entirely cover the ethmoid above. Ter-
minal phalanges with feeble transverse distal expansion.

Measurements in millimetres.

1. 2.

, Shi s
From snout to vent < e 3iel 34855 NSO
Head .. - - i e 55 53
Width of head o o va 5 70 70
Snout .. oo oo o Ve 17 21
Eye bie 55 ve .o % 17 19
Interorbital width .. e AR A 15 15
Tympanum .. s o oo 5 6
Fore limb o o . % 85 87
First finger - 3 o8 e 16 18
Second finger S e o5 o 15 16
Third finger o v o & 10 20
Fourth finger o oo s o 14 15
Hind limb 3% e % .. 185 193
Tibia .. e & e P 58 61
Foot .. 35 N P o 60 65
Third toe e - e - 30 32
Fourth toe 3 Ve 4 e 41 43
Fiith toe o s 5% ve 2 2%

1. Treasury Id. (type). 2. Faro Id.

Habitat. Solomon Islands ; the type is from Treasury Id., a
second specimen from Faro Id.

One of the most toad-like species of the genus, its form con-
trasting strikingly with that of the allied R.guppyi; the differ-
ence is, however, bridged over by R. opisthodon.

54- Rana opisthodon.
Rana opisthodon, Bouleng., Proc. Zool. Soc. 1884, p. 211, Tr, Zool. Sac.
X11, 1886, p. 50, pl. x, and dnn. and Mg. N.H. () 1, 1018, p. 239.

Vomerine teeth in short and strong oblique series behind the
choanae, well within their inner borders, the space between the
two series equal to or, usually, less than the length of one of them.
Tongue with an obtuse papilla in the middle.

Head large, much depressed, a little broader than long; snout
rounded, scarcely projecting beyond the mouth, as long as or
slightly longer than the eye; canthus rostralis obtuse; loreal
region very oblique, feebly concave; nostril much nearer the tip
of the snout than the eye; distance between the nostrils equal
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to or less than the interorbital width, which is equal to or less
than that of the upper eyelid; tympanum distinct, ¥ to i the
diameter of the eye and } to once its distance from the latter.

Fingers moderate, blunt or with slightly swollen tips, first as
long as or a little longer than the second, third as long as or slightly
longer or shorter than the snout ; subarticular tubercles large, pro-
minent.

Hind limb rather short or moderate ; the tibio-tarsal articula-
tion reaches the posterior border or the centre of the eye, the
heels meet or fail to meet when the limbs are folded at right
angles to the body ; tibia 3 to 3} times as long as broad, 2} to 23
times in length from snout to vent, shorter than the fore limb,
as long as or a little shorter than the foot. Toes rather short,
the tips dilated into small discs with a groove separating the
upper from the lower surface, 3 to } webbed, 2 phalanges of
fourth free, the web not penetrating very far between the outer
metatarsals ; subarticular tubercles large and oval, very promi-
nent; no tarsal fold; inner metatarsal tubercle elliptic, flat, ¥ to
1 the length of the inner toe; outer tubercle, if distinct, small.

Skin smooth or with more or less numerous, small flat porous
warts, which may be elongate on the anterior part of the back;
a strong glandular fold above the tympanum. Lower parts
smooth, except the belly and the thighs, which are feebly granula_te.

Olive or dark brown above, with the warts blackish or with
a few dark spots and cross-bars on the limbs, vertical bars on
the upper lip, and a cross-bar between the eyes; hinder side
of thighs with small whitish dots. Lower parts brownish white,
the throat entirely light brown.

Males with internal vocal sacs.

Nasal bones large, in contact with each other and with the
frontoparietals ; ethmoid covered over, Terminal phalanges with
feeble transverse distal expansion,

Measurements tn millimetres.

Toe . Ay IS

R

From snout to vent. . e s 23138 8o 73 164 O
Head .s oo Va7 397 (@7 ¢ 251 133
Width of head .. e ARSI R R LN e AR
Snout 7 a’s s 17,7304 X0 9 9
Eye pa be . 15 30 30 9 9
Interorbital width i D10 55 %5 4 4
Tympanum o .o o 6 3 4 3’5 4
Fore limb s 55 PR - ST S 0 e . S
First finger o B - I3 R 8 7 6
Second finger .. K SIS T G T S S IR
Third finger .. b Ly SR RS S R L
Fourth finger .. o' N 7. 6
Hind limb oy e .. 170 108 o4 86 86
Tibia o 5 3 58 33 30 37 -38
Foot 4 5% <. 87 36 3 29 8
Third toe 5% % Ry WL o SR U 7 ST &
Fourth toe S Sp v 35 3 21 19 19
Fifth Toe 7, g . 20 14 12 133 1o

1. Faro Id. (type). 2—4. Treasury Id. (type). 5. Solomon Ids.
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This species dispenses with the ordinary metamorphoses, the
voung emerging from the eggs, which are laid in moist crevices of
rocks close to the water, in the perfect condition, without a
vestige of tail. The eggs measure 6 to 1o millim. in diameter ; the
advanced young, within the transparent gelatinous capsule, show no
gills, but each side of the abdomen is provided with several regular
transverse folds which must be regarded as breathing organs; the
tip of the snout bears a small conical horny tubercle for the purpose
of cutting through the egg-capsule. ‘

Habitat. Solomon Islands (Faro and Treasury Islands).

Rana ventricosa, T. Vogt, Sitzb. Ges. Nat. Fr. Berl. 1912,
p. 8, which, according to the description, differs only in having the
toes entirely webbed, is from Lambassa Island.

55. Rana guppyi.
Rana guppyi, Bouleng., Proc. Zool. Soc. 1884, p. 211, Tr. Zool. Soc. X11,
1886, p. 48, pl. ix, and Ann. and Mag, N.H. (9) I, 1918, p. 239.

Vomerine teeth in short and strong, transverse or slightly
.oblique, straight or curved series behind the choanae and extend-
ing outwards beyond the vertical of the inner edges of the latter,
the space between the two series greater than the length of one
of them. Tongue with a more or less distinct small obtuse
papilla in the middle.

Head large, much depressed, broader than long; snout ob-
tusely pointed, projecting a little beyond the mouth, much longer
than the eye; canthus rostralis rather strong ; loreal region very
oblique, not or but feebly concave; nostril much nearer the tip of
the snout than the eye; distance between the nostrils equal to or
a little less than the interorbital width, which equals that of the
upper eyelid; tympanum distinct, 1 to } the diameter of the eye,
? to over its distance from the latter.

Fingers moderately long, the tips dilated into small dises,
with a groove in front, separating the upper from the lower
surface; first finger longer than the second, third as long as or a-
little longer than the snout; subarticular tubercles large and pro-
minent.

Hind limb rather long; the tibio-tarsal articulation reaches
the eye or the end of the snout, the heels meet or feebly overlap
when the limbs are folded at right angles to the body; tibia 3 to
3% times as long as broad, 1? to 2} times in length from snout to
vent, shorter than the fore limb, as long as or a little shorter
than the foot. Toes moderately long, the tips dilated into small
discs similar to but a little larger than those of the fingers, §
to entirely webbed, the web not penetrating very far between
the outer metatarsals; subarticular tubercles large and oval, pro-
minent ; no tarsal fold; inner metatarsal tubercle elliptic, f.lat,- 3
to ¥ the length of the inner toe; a rather large but rather indis-
tinct outer tubercle. -

Upper parts smooth or with small warts, especially on the
upper eyelids and on the sides; an interrupted glandular fold



114 Records of the Indian Museum. [Vor. XX,

sometimes present on each side of the anterior part of the back; a
strong glandular fold above the tympanum. Tower parts smoch.

Dark olive or brown above, uniform or with rather indistinct
darker spots, sometimes with vertical bars on the upper lip and
cross-bars on the limbs. Lower parts white or brownish, uniform
or spotted with dark brown.

Males with a large external vocal sac on each side of the
throat in front of the fore limb.

Nasals very large, in contact with each other and with tl}e
frontoparietals ; upper surface of ethmoid covered; zygomatic

branch of squamosal rather long. Terminal phalanges with feeble
transverse distal expansion.

M easurements in millimetres.

T2, 3., 4. 5. G 9. 8. .9, .T0. 3L 12: 13

SNAPE a fr Qe 20 I RRE TR B ;’
From snout to vent .. 165 167 123 98 835 220 215 213 217 132 98 99 80
Head 54 <« 57 58 48 35 32 70 71 71 73 46 35 37 30
Width of head. . .. 68 69 52 39 35 83 83 8 84 55 40 40 32
Snout x A3 NgE a0 BT 13" 30927 37 28720 15; 15 13
Eye = SARY8IEY0: 1§ 10 .10. 20 .19° 19 10, .I4: Ir. 13 ’g
Interorbital width EORSTER TS AT L8 St 1. Yy 18 1Bz 012 g 18
Tympanum .. s O TR U NG S G QR - TR Y W L
Fore limb e .. 95 99 71 38 352 118 113 117 113 80 57 S6 49
First finger . < 23 22 16 13 12 27 27 28 27 18 13 12 1II
Second finger .. < 19 °19- ‘13 I1 11 23 22 25 23 17 32 Il 10
Third finger .. .. 26 26 20 15 14 30 28 30 20 22 15 15 I4
Fourth finger .. .. 190 2I 1§ 11 X1 25 22 23 22 16 I1' 12 'g
Hind limb .. .. 287 272 205 152 144 325 315 320 312 210 150 164 12
Tibia L .. 91 8 68 50 45 103 100 100 100 66 49 52 41
Foot 533 .. 93 86 68 30 45 103 100 100 IOI 70 49 52 4f
Third toe ave -+ 40 39 3T 22 22 45 42 47 44 37 20 25 20
Fourth toe .. <+ 59 55 44 35 33 64 62 65 68 46 31 35 29
Fifth toe .. *+ 37 35 28" 22 19 34 33 37 35 35 18 23 17

1. Shortland Id. (type). 2—j. Faro Id. 4—10. Guadalcanar Id. 1. Rub-
iana Id., 12—13. Isabel Id.

One of the largest species of the genus.

Habitat. Solomon Islands (Faro, Shortland, New Georgia,
Guadalcanar, Rubiana, and Isabel Islands).

56. Rana beddomii.
Pnl_ygedafes beddomii, Giinth., Pyoc. Zool. Soc. 1875, p- 571, pl. Ixiii,
g. B.

Pol sus, Ginth,, 4, ¢. p. 572. 2
/\’a;t)'zf egt::;z;z:i?if.c}g;fxl’:::;:..(,(,E(:‘{I.hBa,!r.c lrzzmszt?d. pPpP- 55 and 40_1 “.R S‘zl. am'l
Faun. Ind., Rept. p 453 (1890) ; Annand., Rec. Ind. Mis. XV, 1918,
p. 18, pl. i, fig. 4. :
Vomerine teeth in short, transverse or feebly oblique series
on a level with the posterior borders of the choanae or just behind
the latter, the space between the two series usually _efl‘“ll to
or greater than the length of one of them. Tongue with a long
pointed papilla in the middle. b
Head much depressed, as long as broad or a little broader
than long ; snout rounded or obtusely pointed, feebly projecting

MMM'_—
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beyond the mouth, as long as or slightly longer than the eye;
canthus rostralis obtuse ; loreal region oblique, concave ; nostril
equidistant from the eye and from the tip of the snout; distance
between the nostrils equal to or greater than the interorbital
width, which is equal to or less than that of the upper eyelid ;
tympanum very distinct, 4 to # the diameter of the eye, 2 to 4
times its distance from the latter,

Fingers moderately long, sometimes with more or less feeble
dermal border, the tips dilated into rather large discs, which are
a little broader than long and with a groove in front, separating the
upper from the lower surface; first finger as long as or a little
longer than the second, third as long as or a little longer than the
snout; subarticular tubercles large and very prominent.

Hind limb long; the tibio-tarsal articulation reaches the tip
of the snout or beyond, rarely only the anterior border of the eye,
the heels strongly overlap when the limbs are folded at right
angles to the body; tibia 4 to 43 times as long as broad, 1} to 2
times in length from snout to vent, as long as or a little shorter
. than the fore limb, a little longer than the foot. Toes rather
long, depressed, and dilated at the end like the fingers, § webbed,
3 phalanges of fourth free, the web reaching the discs of the third
and fifth and penetrating } to } between the outer metatarsals ;
subarticular tubercles moderate or rather small, prominent; no
tarsal fold ; inner metatarsal tubercle oval or elliptic, feebly pro-
minent,  to ! the length of the inner toe; no outer tubercle.

Skin smooth or finely granulate above, with small elongate
warts or short grandular longitudinal folds; a strong grandular
fold from the eye to the shoulder. Lower parts smooth or feebly
granulate on the posterior part of the belly; a discoidal ventral
fold sometimes present,

Brown above, with rather indistinct darker spots, rarely uni-
form pinkish ; a light vertebral band sometimes present; a more
or less distinct dark cross-bar between the eyes; a black streak
on the canthus rostralis and a dark brown or black temporal spot,
the tympanum sometimes reddish; limbs with more or less dis-
tinct dark cross-bars. Lower parts uniform white, the throat
rarely brown or with brown spots. .

Males without vocal sacs, with an enlarged pad on the inner
side of the first finger. )

Nasal bones large and in contact with each other and with
the frontoparietals ; upper surface of ethmoid covered. Terminal
phalanges T-shaped or Y-shaped.

Tadpole remarkable for its long tail, 3 times the length of the
body, with mere rudiments of crests. Beak black and very narrow,
the upper mandible A-shaped, the lower U-shaped; upper lip
divided in the middle, with 4 series of teeth, the outer marginal,
with 2 or 3 large papillae on the side ; lower lip edged with papillae,
with 4 series of teeth, the two outer of which are long and unin-
terrupted.

[Capt. R. B. Seymour Sewell, I.M.S., has recently found the
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characteristic tadpoles of this species at Khandala in the Bombay
Ghats. They are remarkable not only for their long tail but also
for the fact that their front legs remain concealed beneath the
skin for a long period. In their two-legged .stage they cling to
damp rocks, both horizontal and wvertical, and are extremely
active out of water, leaping powerfully when disturbed. N. A4.]

Ripe uterine eggs measure 2 millim. in diameter in female
40 millim. long from snout to vent.

Measurements in millimetres.
Y. 2. 3 4. 5 6. 7. 8 9.10. Il 12, 13.
R AR SR L ONTO SO MY e el 3 8 #
From snoutfovent .. 33 47 36 40 47 38 36 46 40 35 68 45 35

Head A4 ses 13 Y ML TS X7 X4 3t 18 a4 13 25 17 .13
Width of head ee 13 I7 22 15 17 14 23 18 14 13 28 17 13
Snout o 42500 S8PRIeeT 6T T2 V6 5 48 9 5158
Eye = QEN6N N2 Wess G LBzl 61| 8L 455R9T 1555 S
Interorbital width Bl e AL itk g, 3 2 80 3 =215
Tympanum .. STl s gies a3, a5 2 6 5.3
Fpre limb .. 21 30 34 206 27 23 35 20 23 22 43 27 23
First finger .. VTR WL T ST TR T IR R
Second finger 35 5 6 4545 3563555 4 4 8 454
Third finger . . Sy e e STy R e g ey WG E N6 LIt Y60
Fourth finger 3O NS e s 6T s 4 4N =454
Hind limb .. §5 88 99 72 85 60105 8 70 70 121 82 67
Tibia 18 28 3t 24 27 19 36 27 22 32 41 26 22
Foot o 172267 3072235 'Yy 33 ‘a1 31 a2y 3y 25 320
Third toe e SR I2IMYE TT 12 8, 14 12 10 10 19 ar 10
Fourth toe ., ) it 120 17 100 1T 17 11 2017 14 34 35 17 "g
Fifth toe ., ool RGT ENE 0T STk s el M e 1 L

1—2. Sivagiri hills (types). 3. Sivagiri hills (type of P. brachytarsus). 4=5-
Anamalai hills(types). 6. Anamalai hillgl(type of I’?irachylarsus ). 7—10. Mala-
bar (types). 11—12." Malabar. 13. Travancore.

Habitat. Forests of Southern India.

Whilst the three preceding species lead to the genus Platyman-
tis, Gthr., this and the following may be regarded as forming a group
from which the genus Corn ufer, Tschudi, is directly derived.

57.- Rana leithii.
Rana leithii, Bouleng., Ann. and Mag. N.H. (6) 11, 1888, p- §O0, ahd
Fa.'u:'. Ind., Rept. p. 453 (18g0). <

Vomerine teeth in very short oblique series on a level with
the posterior borders of the choanae, the space between the two
series a little broader than one of them. Tongue with a long
pointed papilla in the middle.

Head moderately depressed, as long as broad ; S“O“t.mu“gggs’
scarcely projecting beyond the mouth, as long as theeye; .can i
rostralis obtuse ; loreal region moderately oblique, concave, nost-he
nearer the end of the snout than the eye; distance b?twee?ittle
nostrils greater than the interorbital width, which 18 ? 2 the
less than that of the upper eyelid ; tympanum very distinct, §
diameter of the eye, 3 times its distance from the latter. ¢ large

Fingers moderately long, the tips dilated into rathe ok i
discs, which are a little broader than long and with a groo
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front, separating the upper from the lower surface; first finger
a little shorter than the second, third a little longer than the snout ;
subarticular tubercles moderate.

Hind limb moderately long, the tibio-tarsal articulation reach-
ing between the eye and the tip of the snout, the heels feebly
overlapping when the limbs are folded at right angles to the body ;
tibia 4 times as long as broad, twice in length from snout to vent,
shorter than the fore limb, slightly longer than the foot. Toes
moderately long, depressed, and dilated at the end like the fingers,
3 webbed, 3 phalanges of fourth free, the web reaching the
discs of the third and fifth and not penetrating far between the
outer metatarsals; subarticular tubercles moderate; no tarsal
fold ; inner metatarsal tubercle oval, feebly prominent, # the
length of the inner toe ; no outer tubercle.

Skin of back with small scattered warts, some of which are
elongate; a strong glandular fold from the eye to the shoulder.
Lower parts smooth.

Brown above, with small dark spots; a triangular dark spot
between the eyes; upper lip with dark vertical bars; limbs with
dark cross-bands. TLower parts white, throat mottled with brown,

M easurements in millimetres.

From snout to vent &) o o S 3
Head ‘e I
Width of head.. 2
Snout s 4
Eye.. .. 4
Interorbital width $: 2 X 2
Tympanum .. Ve .o oo e 2'5
Fore limb s - " X 3 19
First finger 3
Second finger . 3
Third finger . o 4 e W 5
Fourth finger .. s A s 35 33
Hind limb x o - A o 2
Tibia a5 s B <& - 16
Foot . e aie 5% ¥ Ve i3

This species is known from a single female specimen, from
Matheran near Bombay.

58. Rana semipalmata.

Rana semipalmata, Bouleng., Cat. Baty. Ecaud. p. 506, pl. iv, fig. 3 (1882),
and Faun. Ind., Rept. p. 454 (1890); Annand., Rec. Ind. Mus. XV,
1018, p. 20, pL i, fig. 3. %

Vomerine teeth in short oblique series just behind the level
of the choanae, the space between the two series equal to the
length of one of them. Tongue with a long pointed papillain the
middle,

Head rather depressed, as long as broad; snout rounded,
feebly projecting beyond the mouth, as long as the eye; canthus
rostralis obtuse; loreal region moderately oblique, concave ; nos-
tril a little nearer the end of the snout than the eye; distance
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between the nostrils a little greater than the interorbital wid.th,
which is equal to or a little less than that of the upper eychfli
tympanum very distinct, nearly as large as the eye and close toit.

Fingers moderately long, the tips dilated into rather large
discs, which are a little broader than long and with a groove in front,
separating the upper from the lower surface; first finger a little
longer than the second, third a little longer than the snout; sub-
articular tubercles moderate. 1

Hind limb rather long, the tibio-tarsal articulation reaching
the tip of the snout or between the eye and the tip of the snout,
the heels overlapping when the limbs are folded at right angles to
the body; tibia 4 times as long as broad, nearly twice in lcr}gth
from snout to vent, a little shorter than the fore limb, a little
longer than the foot. Toes rather long, depressed, and dilated at
the end like the fingers, } webbed, 3} phalanges of fourth and 2 of
third and fifth free, the web penetrating barely half way down be-
tween the outer metatarsals ; subarticular tubercles moderate; no
tarsal fold ; inner metatarsal tubercle oval, feebly prominent, } the
length of the inner toe ; no outer tubercle. :

Skin of back with short longitudinal glandular folds; sides
granulate, with small warts ; a strong glandular fold from the eye
to the shoulder. Lower parts smooth.

Brown above, sides of body darker; loreal and temporal
regions blackish ; a dark cross-bar between the eyes; limbs with
dark cross-bars. ILower parts white, throat and breast mottled
with brown.

Males without secondary sexual characters, ;

The tadpole, described by Annandale, is very similar to
that referred by him to R. leptodactyla, but the tail is a little
longer, the upper lip is broader, more than 3 times the breadth of
one of the lateral lobes, the beak is brown and stouter.

M easurements in millimetres (of types).

Ed L
From snout to vent X = v 27 30
Head .. % ! 57 A (- e ¢
Width of head % 5 A 10 13
Snout .. m o v R 35 4
Eye .. o <% LA
Interorbital width .. % 7S ve 2 3
Tympanum ¥ 7o s % 3 3
Fore limb oA i 5 s 135 23
Hind limb 3 M &% st AT N 8
Tibia .. v S - e 13 19
Foot .. ‘ o 5 saba AL LT

Habstat. Malabar,

59. Rana leptodactyla.

Polypedates brevipalmatus, Ginth., Proc. Zool. Soc. 1875, p- 372 <

Rana leptodactyla, Bouleng., Cat. Baty. Ecaud. g ‘5,7 (1882), and Fa;;l;
Ind., Rept. p. 454 (1890); Boewtg., Ber. Offend. Ver. Nat. 1892, P+ 55
Annand,, Rec. Ind. Mus. XV, 1918, p. 19, pl. i, fig. 2.
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Vomerine teeth in short transverse or feebly oblique series or
small feeble groups on a level with the posterior borders of the
choanae or just behind them, the distance between the two series
equal to or a little less than the length of one of them. Tongue
with a long pointed papilla in the middle.

Head rather strongly depressed, as long as broad or a little
broader than long; snout rounded, feebly projecting beyond the
mouth, as long as or a little shorter than the eye; canthus
rostralis very obtuse or indistinct ; loreal region oblique, concave ;
nostril equidistant from the eye and from the tip of the snout;
distance between the nostrils a little greater than the inter-
orbital width, which is equal to or a little less than that of the
upper eyelid ; tympanum very distinct, § to § the diameter of the
eye, I to 3 times its distance from the latter.

Fingers moderately long, the tips dilated into rather large
discs, which are a little broader than long and with a groove in
front, separating the upper from the lower surface; first finger
shorter than the second, third a little longer than the snout; sub-
articular tubercles moderately large, not very prominent.

Hind limb long ; the tibio-tarsal articulation reaches the tip
of the snout or beyond, rarely between the eye and the tip of the
snout, the heels strongly overlap when the limbs are folded at
right angles to the body ; tibia 4 to 5 times as long as broad, 1} to
1§ times in length from snout to vent, as long as or a little longer
or a little shorter than the fore limb, slightly longer than the foot.
Toes rather long, depressed, and dilated at the end like the
fingers, 1} webbed or the web reduced to a mere rudiment, and not
penetrating or scarcely penetrating between the outer metatarsals ;
subarticular tubercles rather small, feebly prominent; no tarsal
fold ; inner metatarsal tubercle elliptic, feebly prominent, ! to 2
the length of the inner toe ; no outer tubercle.

Skin of back with short longitudinal glandular folds; sides
granulate, with flat warts; a strong grandular fold from the eye to
the shoulder. Lower parts smooth, or posterior part of belly
feebly granulate.

Olive or brownish above, mottled with darker; a more or
less distinct subtriangular dark spot between the eyes, oiten limited
in front by a light cross-bar; a black streak along the canthus
rostralis and a black temporal spot ; a light vertebral band some-
times present; limbs with dark cross-bars. Lower parts white,
uniform or spotted with brown, sometimes brown dotted with white.

Males without secondary sexual characters.

Skeleton as in R. beddomii.

The tadpole referred to this species by Annandale is pretty
normal in shape, the tail about 1} times as long as the body and
ending in a blunt point; but the mouth-disc is very remark-
able, without horny teeth ; the upper lip forms a crescentic mem-
brane which can be closed down over the mouth, the lower is
divided into three lobes, and there is a large, rounded lateral
lobe ; all fringed with pointed papillae; papillae are scattered on
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the inner side of the lobes: beak minutely serrated, eglged with
black. The upper surface and the tail are vellow, with boldly
contrasting black markings.

The ova in the uterus measure 13 millim. in a female 30 millim.
long from snout to vent.

Measurements in millimelres.

X 2. 3. 4. 5. 6. 7
! o - g 2 ? g 7
From snout to vent o 33 45 30 36 34 32 35
Head .. .s K 13 i35 12 14 13 13 3
Width of head .. AN 13 17 12 14 i3 13 14
Snout ., o 4 6 4 5 4 4 4
Eye .. 3 4 6 4 3 4 4 5
Interorbital width I B OIS 2550 LEPRaw 208 ol 3
Tympanum 2250 2 25 2% 2y 2%
Fore limb 21 28 17 23 21 21 23
First finger 3 4 3 4 3 3 3
Second finger 4 5 4 45 4 4 4
Third finger 5 7 4 6 s 5 6
Fourth finger % 4 5 3 4 4 4 ¥
Hind limb s > 62 88 52 68 62 62 72
Tibia 5 S 20 27 17 22 20 20 24
Foot X e 19 26 16 21 19 19 22
Third toe % =% 9 11 7 10 9 9 10,
Fourth toe A %4 12 16 It 14 12 12 14
Fifth toe 18 A5 6 9 5 7 6 6 7

I—3. Malabar(types). 4—;. Malabar. 6, Anamalai hills (type). 7. Devico-
lum, Travancore.

Hakbitat. Forests of Southern India, y

60. Rana diplosticta.

Izalus diplostictus, Giinth., Proc, Zool. Soc. 1875, p- 57.4, pl. Ixiii, fig. C.
Rana diplosticta, Bouleng., Cat. Batr. Fcaud. p. 58 (1882), and Faun. Ind.,
Rept., p. 455 (1800). .
Vomerine teeth, if distinct, in very feeble oblique groups just
behind the level of the posterior borders of the choanae. ‘Tongue
with a long pointed papilla in the middle. ded
Head moderately depressed, as long as broad ; snout roun ; 3
feebly projecting beyond the mouth, as long as the eye; cant .u..
rostralis obtuse; loreal region feebly oblique, feebly concave ,
nostril a little nearer the tip of the snout than the eye; distance
between the nostrils equal to the interorbital width or the width
of the upper eyelid ; tympanum very distinct, a little more than
i the diameter of the eye, 1} to 2 times its distance from the latterr.
Fingers moderately long, the tips dilated into rather large
discs, which are a little broader than long and with a groove in
front, separating the upper from the lower surface: first ﬁngf“:
shorter than the second, third as long as or a little longer than the
snout ; subarticular tubercles moderately large, not very PpPro-
mingent. h
Hind limb long; the tibio-tarsal articulation reaches tti?
tip of the snout or beyond, rarely between the eye and thti1 ld
of the snout, the heels strongly overlap when the limbs are folde
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at right angles to the body ; tibia 3 to 4 times as long as broad, 1}
to nearly 2 times in length from snout to vent, as long as or alittle
longer or a little shorter than the fore limb, as long as or a little
longer than the foot. Toes rather long, depressed, and dilated
at the end like the fingers, } webbed, the web not penetrating
between the outer metatarsals; subartlcular tubercles rather small,
feebly prominent ; no tarsal fold ; ; inner metatarsal tubercle elllp-
tic, feebly prominent, 4 the length of the inner toe; no outer
tubercle.

Skin smooth above, with fine interrupted longitudinal glan-
dular folds on the back ; sides granulate ; a strong glandular fold
from the eye to the shoulder. TLower parts smooth

Grey or pinkish brown above ; snout lighter, bordered by a dark
cross-bar between the eyves ; a broad black canthal streak and
a black temporal spot ; usually a few large black spots on the sides,
one, above the groin, being constant ; limbs with regular dark
cross-bands. Lower parts brownish, belly sometimes with small
white spots.

Males without secondary sexual characters.

Fggs very large, 2 millim. in diameter in uterus of female
measuring 27 millim. from snout to vent.

M easurements in millimetres.

I. e 3 4.

a ¥ ¥
From suout to vent o 2 25 27 25 35
Head .. . o o5 10 11 10 13
Width of head .. G i 10 11 10 13 .
Snout o R Fe -
Eye 35 4 35 4
Interorbital width’ 2 25 2 3
Tympanum 2 258 =4 2°3
Fore limb 14 16 5 19
First finger 2 W e
Second finger 2°5 3 3 4
Third finger 35 4 4 iy
Fourth finger 2 3 3 3
Hind limb 44 45 st 6o
Tibia 14 14 16 23
Foot 13 14 15 19
Third toe 6 6 6 9
Fourth toe 8 9 9 12

1—3, Malabar (types). 4. Anamalai hills.
Habitat. Malabar.

61. Rana phrynoderma.

Rana phrynoderma, Boukng Cat. Batr. Ecaud. p. 462 (1882). and Faun.
Ind., Rept. p. 455 (1890},

Vomerine teeth in short transverse or slightly oblique series
on a level with the posterior borders of the choanae, the distance
between the two series equal to the lcngth of one of them.
Tongue with a long pointed papilla in thé middle,
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Head rather strongly depressed, as long as broad or a little
broader than long ; snout rounded, feebly projecting beyond the
mouth, as long as the eye; canthus rostralis very obtuse or indis-
tinct ; loreal region oblique, concave ; nostril equidistant from
the eye and from the tip of the snout; distance between the
nostrils greater than the interorbital width, which is a little less
than that of the upper eyelid; tympanum moderately distinct,
about } the diameter of the eye and 1 to 1! times its .distance
from the latter.

Fingers moderately long, the tips dilated into rather large
discs, which are a little broader than long and with a groove in
front, separating the upper from the lower surface ; first finger
shorter than the second, third slightly longer than the snout; sub-
articular tubercles moderately large, not very prominent.

Hind limb long ; the tibio-tarsal articulation reaches the tip
of the snout or a little beyond, the heels strongly overlap when
the limbs are folded at right angles to the body ; tibia 4 times as
long as broad, 13 to 1} times in length from snout to vent, nearly
as long as the fore limb, a little longer than the foot. Toes rather
long, depressed, and dilated at the end like the fingers, with a mere
rudiment of web, which does not penetrate between the outer
metatarsals ; subarticular tubercles rather small, feebly prominent;
no tarsal fold; inner metatarsal tubercle elliptic, feebly pro-
minent, § to § the length of the inner toe; no outer tubercle.

Upper parts covered with strong warts of different sizes and
short glandular folds; a strong glandular fold from the eye to the
shoulder. Belly granulate,

. Dark greyish brown above, with obsolete darker spots ; limbs
with regular dark cross-bars. TLower parts brown, dotted with
whitish.

Males without secondary sexual characters.

. Measurements in millimetres.
2. 3

d o s
From snout to vent 33 32 35
Head . 15 13 14
Width of head TP O 15
Snout 3% 45 4 4’5
Eye X 45 4 4°s
Interorbital width 2’5 2 2°5
Tympanum .. 25 25 25
Fore limb 21 19 ax
First finger .. 3 2’5 25
Second finger 4 35 35
Third finger .. 5 45, 5§
Fourth finger 3i5° 35S
Hind limb ., 61, 35009
Tibia : EONE S0 | LTS A
Foot S B A9 2
Third toe : 9 6 4
Fourth toe, . RS § R =,
Fifth toe % 6 5 7

‘ 1—2. 'l.‘;pes.
Habitat. Anamalai hills, Malabar.
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Subgenus Hylorana.
Tschudi, Class. Batr. p. 37 (1838).

Tips of toes, or of fingers and toes, dilated into more or less
distinct discs bearing a crescentic or horseshoe-shaped groove
separating the upper from the lower surface'!; outer metatarsals
separated nearly to the base, or, rarely, bound together in t.helr
basal half; omosternal style not forked at the base, sometimes
with a very small notch ; terminal phalanges with feeble transverse
expansion, or T-shaped with the transverse limb short or long.

I. Discs of fingers, if present, without the above-mentioned groove, or with the
groove very indistinct.
A. Fingers obtuse, first not longer than second, with
a rudiment of pollex projecting as a knob or
spine ; tibio-tarsal articulation reaching eye or
between eye and nostril ; beels not overlap-
ping; tibia 3 times as long as broad; head broad-
er than long, loreal region nearly vertical;
tympanum 2 to § diameter of eye; toes § or
nearly cntirely webbed ; dorso-lateral fold in-
complete or absent; male without vocal sacs,
with a large gland above axil .., o
B. Fingers with swollen tips, first longer than
second ; tibio-tarsal articulation reaching t{'m-
panum or eye; heels not or but feebly overlap-
ring; tibia 4 to 43 times as long as broad ; head
arge ; loreal region oblique ; tympanum § to
once diameter of eye; toes 3 or nearly entirely
webbed ; dorso-lateral fold narrow ; male with .
internal vocal sacs ... .. R.curtipes, Jerd.
C. Fingers with swollen or dilated tips ; heels overlapping ; head moderately
large, not broader than long, -
1. Fingers with the tips merely swollen, first longer than second ; dorso-
lateral fold extending to hip, or broken up behind the sacrum.
a. Toes 2 to nearly entirely webbed; tibia 4 to 5 times as long as broad,
1§ to 2 times in length from snout to vent,
Vomerine teeth in long and strong series touching the
anterior corners of the choanae; head a little longer
than broad; snout longer than eye; loreal region
moderately oblique ; tympanum § to § diameter of
eye; tibio-tarsal articulation reaching between eye and
tip of snout ; dorso-lateral fold narrow or rather broad ; .
male with external vocal sacs and a humeral gland . R. guentheri, Blgr.
Vomerine teeth in oblique groups usually extending
beyond level of posterior borders of choanae ; head as
long as broad ; snout not longer than eve; loreal re-
gion moderately oblique; tympanum 3 to § diameter
of eye; tibio-tarsal articulation reaching nostril or tip
of snout ; dorso-lateral fold broad or rather broad:
male with internal vocal sacs and a humeral gland R. mortenseni, Blgr.
Vomerine teeth in oblique groups extending more or
less beyond level of posterior borders of choanae ;
head as long as broad or slightly longer ; snout not
longer than eye: loreal region feebly oblique ; tym-
panum 4 to § diameter of eye ; tibio-tarsal articulation
reaching eye or between eye and tip of snout ; dorso-
lateral fold very broad ; male with internal vocal sacs
and no humeral or cubital gland 3 .. R.latouch:t, Blgr,

R. holsti, Blgr,

I Absent in some specimens of &, crrfipes,
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Vomerine teeth in oblique groups just behind level of
choanae ; head as long as broad ; snout longer than
eye ; loreal region moderately oblique ; tympanum
nearly as large as eye ; tibio-tarsal articulation reach-
ing beyond tip of snout; male with internal vocal S )
sacs and a cubital gland .. R. cubitalis, M. Smith.
b. Toes § to 3 webbed ; tibia 13 toa little less than 2 times in length from
snout to vent; tympanum 3 to 3 diameter of eye; vomenne teeth
in oblique groups or series between the choanae ; dorso-lateral fold
moderate or rather broad.
Loreal region moderately oblique; interorbital region
a little narrower than the upper eyelid ; tibia 3 (o 4
. times as long as broad; male with internal vocal
sacs and a very large gland on each side above and
behind the shoulder ... R.adenopleura, Blgr.
Loreal region feebly oblique or nearly vertical ; inter-
orbital regio; as ibroa\d as or a little broader than tgc
upper eyelid ; tibia 4 to 44 times as long as broad ; ’
ml:?e \vi?h external vtc;tl :::cs ...L . R.gracilis, Gravh.
¢. Toes nearly entirely webbed ; tibia 1} times
in length from snout ta vent ; loreal region
vertical ; tympanum 3 diameter of eye;
vomerine teeth in oblique groups between
and extending a little beyond the choa- y
nae; dorso-lateral fold narrow o R elberti, Roux. i
2. Fingers with the tips swollen into small discs ; loreal region feebly oblique
. or nearly vertical ; tympanum  to nearly once diameter of eye.
Tibio-tarsal articulation reaching tip of snout or a little
beyond ; tibia 41 to 5% times as long as broad ; toes §
webbed ; first finger not longer than second ; vomerine
teeth extending considerably beyond level of posterior "
borders of choanae ; dorso-lateral fold very narrow... R, sauteri, Blgr.
Tibio-tarsal articulation reaching eye or nostril; tibia
3} to 4 times aslong as broad ; toes webbed to the
discs of the third and fifth ; first finger a little longer
than second ; vomerine teeth between or just behind
Eoswnor borders of choanae ; dorso-lalcmf fold rather
road ; male with internal vocal sacs and a humeral th
land .. .. R.nigrovittata, Blyth.
Ti io-tarsal articulation reaching eye or between eye
and nostril ; tibia 4 to 4} times as long as broad; toes
§ to § webbed ; first finger much longer than second ;
vomerine tecth between the choanae, or extending a
little beyond ; dorso-lateral fold broad ; male with ex- Cope
ternal vacal sacs and a humeral gland ... ... R.leptoglossa, o‘?rf;cc
IL. Discs of fingers bearing a groove separating the upper from the lower fwice o
A. Tips of fingers and toes dilated into small discs which are m;‘t ol s
broad as the narrowest part of the corresponding penultimate phalanx.
1. A glandular dorso-lateral fold. - sor - Cor-
4 Vomerine teeth in strong oblique series nearly touching sy
ners of choanae ; first finger longer than second § tibia 4 1o 4% o
as long as broad ; no outer metatarsal tubercle;; l)’"‘P’“:“"l‘ §I;ind‘
diameter of eye ; male with external vocal sacs and a humeral g .
Head as long as broad ; loreal region moderately ob-
lique ; interorbital region as broad as upper evelid ;
tibio-tarsal articulation reaching nostril ; tibia shorter s Bler
than foot ; toes nearly entirely webbed . . R.lhameralis. Blgr.
Hgadas long as broad ; lorea region more oblique;
mterarbital region narrower than upper eyelid ; tibio-
tarsal articulation reaching eye; tibia longer than
foot ; toes 2 webbed ¥
Head longer than broad i loreal region feebly oblique :
interorbital region as broad as upper eyelid; tibio-
tarsal articulation reaching between eve and tip of

R, miopus, Blgr.
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snout ; tibia as long as foot ; toes nearly entirely e

webbed L .. " R.oatesit, Blgr.

». Vomerine teeth in short groups or series remote from the anterior cor-
ners of the choanac. & ;

a. Tibia aslong asor shorter than foot ; first finger as long as or a little
longer than second ; head longer than broad; tympanum § to once
diameter of eve. y

. Tibio-tarsal articulation reaching eye or tip of snout ;
tibia 4 to 4} times aslong as broad ; toes 3 to nearly
entirely webbed ; dorso-lateral fold broad ; male wit

internal vocal sacs and no humeral gland L

Tibio-tarsal  articulation reaching tip of snout or be-

yond ; tibia 4} to 5} times as long' as broad ; toes 3

Wwebbed ; dorso-lateral fold narrow; male without

vacal sacs or humeral gland....

Tibio-tarsal articulation reaching between eye and tip
of snout; tibia 6 times as long as broad; toes §

R. crythraea, Schleg.

R. macrodactyla, Gthr.

webbed ; dorso-lateral fold narrow .. R.aurantiaca, Blgr.
Tibio-tarsal articulation reaching far beyond tip of .
snout ; toes § webbed; dorso-lateral fold narrow ... R sanguinea, Boettg.

8. Tibia usually longer than foot, never shorter ; first finger longer than
second ; tympanum # to once diameter of eye.
*Dorso-lateral fold narrow or moderately broad ; male with internal
vocal sacs and a humeral gland.

Head as long as broad or a little longer than broa;l;
vomerine teeth extending beyond level of posterior
borders of choanae; tibio-tarsal articulation reaching
nostril, tip of snout, or & little beyond ; tibia 4 to 4
times as long as broad ; discs of third and fourth
fingers not more than § diameter of tympanum ; toes
1 webbed

Head as lang as broad or a little longer than bron_d,
vomerine teeth not extending beyond level of posterior
borders of choanae ; tibio-tarsal articulation reaching
tin of snout: tibia 5 to 5% times as long asbroad ;
disce of third and fourth fingers? to } diameter of
tympanum ; toes § webbed ... L Ten sy Vs

Head longer than broad; tibio-tarsal articulation reach-
ing nostril or tip of snout ; tibia 5 to 54 times as long
as broad : discs of third and fourth hngers § to %
diameter of eye; toes § to % webbed ., ... R. nicobayriensis, Stol.

#¥Dorso-lateral fold narrow; head longer than broad; tibio-tarsal
articulation reaching tip of snout or beyond ; tibia 5 to 6 times
as long as broad ; toes § webbed ; male with internal vocal sacs
and no humeral gland.

Loreal region nearly vertical, deeply concave ; tibia 1}
to 1§ times in length from snout to vent .. R.warians, Blgr.

Loreal region feebly oblique, moderately concave; tibia
14 to 1 times in length from snout to vent e

#¥%Dorso-lateral fold broad ; head longer
than broad ; tibio-tarsal articulation
reaching nostril 2 o R. celebensis, Peters,

4. Tibia longer than foot, 4 to 5 times as long as broad ; tympanum }
diameter of eye ; dorso-lateral fold narrow.

First finger as long as second; discs of fingers smaller
than tEosc of the toes "

First finger longer than second ; discs of fingers as large

. as those of the toes; male with external vocal sacs
and no humeral gland i R. nasica, Blgr.

2. Glandular dorso-lateral fold-absent or represented by a chain of large
warts,
a. Toes entirely webbed ; outer metatarsal tubercle absent or very indis-
tinct.
a. First finger much longer than second ;

R. temporalis, Gthr.

R. florensis, Blgr.

R. alticola, Blgr.

R. garoensis, Blgr.,
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tibio-tarsal articulation reaching be-
tween eye‘and tip of snout, tip of snout,
or slightly beyond ; tibia 3 to 4 timesas
long ns'grond; tympanum £ to 3 dia-
meter of eye; male with external vocal
sacs and a humeral gland .. o R.arfaki, A, B. Mey.
8. First finger as long as or a little longer than second ; tibio-tarsal arti-
culation reaching tip of snout or a little beyond.
Tympanum $to} diameter of eye; interorbital region
as broad as or a little broader than upper eyelid ;
tibia 4 to 5times as long as broad ; male with internal
vocal sucs and no humeral gland A ... R.andersonii, Blgr.
Tympanum 3§ size of eye; interorbital space a little
narrower than upper eyelid ... . R.schmackeri, Boettg.
5. ‘Toes not more than ¥ webbed; an outer metatarsal tubercle.
. Tibio-tarsal articulation reaching consid-
erably beyond tip of snout ; first finger
slightly longer than second ; toes  web- :
bed ; tympanum } diameter of eye ... R. ijime, Stejn.
B. Tibio-tarsal articulation not reaching beyond tip of snout ; first finger
longer than second ; tympanum # to § diameter of eye.

*Toes 3 to § webbed: outer metatarsals separated nearly to the
base; tibia 4 to 5} times as long as broad ; male with internal
vocil sacs.

Interorbital space a little narrower than the upper eye-
lid; head a little longer than broad; male without
humeral gland ... ... R.signata, Gthr.
Interorbital space as broad as or a little narrower than
the upper eyelid; head as long as broad ; male with a
humeral gland

Interorbital space nearly twice as broad as the upper
eyelid

R. picturata, Blgr.

. R. moellendorfi. Boettg.
**Toes not more than 3 webbed; outer metatarsals separated nearly
to the base ; first finger much longer than second ; head as long
as broad orbroader than long ; male with external vocal sacs

) and a humeral gland.

Toes § to 3 webbed;_an outer metatarsal tubercle :

... Ubia 4 to 41 times as long as broad . ... R. glaundulosa, Blgr.

F'oes 1 webbed ; no outer metatarsal tubercle w. R.baramica, Boettg.

Toes less than } webbed ; outer metatarsals bound together in
basal third.

Head as long as broad; tibia 3 to 4 times as long as
broad; toes 1 webbed; male without vacal sacs,
without humeral gland aes' 08 .

Head longer than broad ; tibia 5 times as long as broad ; ¥
toes 1 webbed |, v R. debussyi, v. Kamp.
B. Tips of fingers dilated into moderate or rather large discs, as large as or

smaller than those of the toes, the width of which equals at least twice
that of the narrowest part of the penultimate phalanx.

t. Discs of fingers smaller than those of the toes ; tibia usually more than 1}
times in length from snout to vent ; a glandular dorso-lateral fold; head as
long as broad or Jonger than broad ; tympanum } to once diameter p b4

a. Male with large external vocal sacs and a humeral gland ; tibia 4 to 43
times as long as broad.

'l'i}l,):;iwrsal articulation reaching beyond tip of snout ;

s strongly overlapping ; ubia 1} to 1} times in I
length frou§ gnout to ‘\)'gnlg . Lot R. grisea, v. Kamp.

Tibio-tarsal articulation reaching eye or between eye :
and nostril ; heels more or less overlapping : tibia 2 Bl
to a little over 2 times in length from snout to vent... K. krefftii, Bigr. ioied :

b. Male with vocal sacs internal, exceptionally external but feebly developed ;
oA no humeral gland.

Fibio-tarsal articulation reaching nostril, tip of snout,
or beyond ; heels strongly nvcﬁnpping; tibia 4 to 5%

R. luctuosa, Peters.

. 4
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times as long as broad, 1} to 1§ times in length from

snout to vent ., ... "R. papua, l.ess.
Tibio-tarsal articulation reaching eye or between eye

and nostril ; heels feebly overlapping; tibia 3} to4 ~

times as long as broad, 2 to 2} times in length from

snout to vent ... R.daemeli, Stdr.

2. Discs of fingers as large as those of the toes;
no complete dorso-lateral fold ; tibio-tarsal ar-
ticulation reaching tip of snout or a little be-
yond ; tibia 3} to 5 times as long as broad, 1%
to 2 times in length from snout to vent;
tympanum } diameter of eye ; male with large
external vocal sacs and a humeral gland .. R, swinhoana, Blgr.

3. Discs of fingers as large as or a little smaller than ‘those of toes ; tibio-
tarsal articulation reaching far beyond tip of snout; tibia 6 to 75 times as
long as broad, 13 to 1§ times in length from snout to vent; tympanum

3 103 diamcter of eye ; male with external vocal sacs and no humeral

lan
No dorso-lateral fold; nostril slightly nearer eye than
tip of snout; tympanum deeply sunk ... o R.cavitympanum, Blgr.

Dorso-lateral fold, if present, not extending to sacrum ;
nostril nearer tip oanout than eye =

Dorso-lateral fold extending to hip; nostril’ equally
distant from eye and from tip of snout, or alittle near-
er latter .. R.jerboa, Gthr.

C. Tips of fingers dilated into large or rather large discs, larger than those
of the toes, the width of which equals at least twice that of the narrowest
part of the penultimate phalanx.

1. Glandular dorso-lateral fold more or less distinct, at least anteriorly.
a. First finger as long as or slightly shorter than second ; tibia 4 to 6 times
as long as broad.

a. Male with internal vocalsacs; dorso-lateral fold feebly prominent and
usually incomplete,

Tibio-tarsal articulation reaching beyond tip of snout ;

toes entirely webbed ; head as long as broad or slight-

ly longer ; tympanum 2 to § diameter of eye; male

without humeral gland v K. hosii, Blgr.

Tibio-tarsal articulation reaching tip of snout or not

quite so far or a little beyond; toes webbed to the

discs of the third and fifth ; head longer than broad ;

tympanum § to Z diameter of eye; male without

humeral gland ... . K. chalconota, Schleg.

Tibio-tarsal articulation reaching nostril or tip of snout; '
toes & webbed ; head as long as broad; snout shorter

than eye; tympanum } diameter of eye; male with

a humeral gland ... w. R.macrops, Blgr.

B. Male with external vocal sacs and no humeral gland ; tibio-tarsal arti-
culation reaching beyond tip of snout ; toes entirely or nearly entirely
webbed ; head as long as broad or a little longer.

Dorso-lateral fold distinct only anteriorly ; tympanum

3 to ¥ diameter of eye

Dorso-lateral fold narrow, complete; tympanum } to }
diameter of eye .. ... R.monticola, And.
b. First finger shorter than second : dorso-lateral fold narrow, complete ,
tibio-tarsal articulation reaching beyond tip of snout.
First finger a little shorter than second; tibia 6 times

as long as broad, 1} to |F times in length from snout to

vent ; toes nearly entirely webbed; head as long as

broad ; tympanum } to # diameter of eye ... R gerbillus, Annand.

First finger a little shorter than second ; tibia 6 to6}
times as long as broad, 1} to 13 times in length from
snout to veni ; toes webbed to the discs of the third
and fifth ; head as long as broad or slightly longer;

tympanum 3 to 3 diameter of eye T

R, whiteheads, Blgr.

R, graminea, Blgr.

R. lusonensis, Blgr.
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First finger much shorter than second; tibia 13 times
as length from snout to vent; toes nearly entirely
webbed; head longer than broad ; tympanum 2 dia- :
meter of eye ... R.mearnsii, Stejn.

2. Glandular dorso-lateral fold absent ; toes entirely or nearly.entirely webbed.
a. Tympanum very distinct, § to ¢ diameter of eye; discs of fingers not
broader than long.
a. Tibio-tarsal articulation reaching between eye and nostril ; belly granu-
late,

Tibia 5 times as long as broad, 1# times in length from
snout to vent; first finger as long as second ; tym-
panum 3 diameter of eéye; back smooth

Tibia 2} times in length from snout to vent; first finger
longer than second ; tympanum § diameter of eye; :
head and back very rough with large tubercles . R.ishikava, Stejn.

8. Tibio-tarsal articulation reaching beyond tip of snout; tibia 1} to 1}
times in length from snout to vent.

First finger as long as second ; tibia 51 to 6 times as
long as broad ; tympanum 2 diametcr of eye; belly

__smooth i ... R. crassiovis, Blgr.

First finger shorter than second ; tibia 6 times as long -
as broad; tympanum % diameter of eye ; belly granu-
late ... . R.kampeni, Blgr.

First finger as long as or longer than second, tym-
panum § to 4 diameter of eye; belly granulate ; male :
with external vocal sacs ... R.livida, Blyth. )

5. Tympanum more or less distinct, or obscured by granules, not § dia-
meter of eye; discs of fingers very large, often broader than long,
with a transverse groove on the upper surface, corresponding to the
long horizontal limb of the terminal phalanx ; first ingeras long as
or shorter than second. :

a. Third finger not more than twice as long as snout, first with well-
developed terminal disc; foot shorter than tibia.
*Snout shorter than eye ; tibio-tarsal articulation reaching
tip of snout or not quite so far; tibia 3} to 4 times as
long as broad, 1§ to 2 times in length from snout to
vent ; male without vocal sacs .. R.ricketti, Blgr.

Snout as long as eye ; tibio-tarsal articulation reaching
beyond tip of snout; tibia 4 to 54 times as long as
broad, 13 to 1§ times in length from snout to vent;
male with external vacal saca .. R. latopalmata, Blgr.

8. Third finger more than twice as long as snout,

Vomerine teeth present; first finger with the tip merely
swollen ; tibio-tarsal articulation reaching beyond tip
of snout; tibia 4 to 4} timesaslong as broad, 1} to 13
times in length from snout to vent; foot shorter than
tibia ; male with internal vocal sacs ... R.himalayana, Blgr.

Vomerine teeth present ; first finger withthe tip merely
swollen ; tibio-tarsal articulation reaching nostril or
tip of snout; tibia 4% to 5} times as long as broad,

13 to 1} times in Icl:]ngth from snout to vlcnt; }f‘ool as
long as or slightly shorter than tibia ; male with inter-
nalgvocal sacgs 7 i . R.formosa, Gthr.

Vomerine teeth absent; first finger with well-developed
terminal disc; tibio-tarsal articulation reaching tip of
snout or slightly beyond; tibia 4 times as long ::5
br 2 times in length from snout to vent; ' :
fogfgﬁéﬁe:'olll\gn‘libﬁu ] b ... R hainanensis, Bigr.

.

R. everetti, Blgr.

The classification of the numerous species included in ttlns
subgenus presents great difficulties. A linear arrangement is best
based on the degree of specialization of the fingers and t?es, as
expressing the general drift of evolution, and this has been
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carried out as far as it is possible in a group which is manifestly
of polyphyletic origin.
The species may be grouped under ten sections :(—
A. RANAE HOLSTIANAE. Fingers simply obtuse, not at all
dilated at the end: a projecting rudiment of pollex;

discs of toes small,
R, holsti.

B. RANAE CURTIPEDES, An aberrant type, answering, accord-
ing to individuals, the definition of both Rana and Hylo-
rana.

R. curtipes.

C. Ranag GrACILES. Fingers with swollen or dilated tips
without the groove which is present on the feebly dilated
tips of the toes.

guentheri, R. mortenseni, R. latouchii, R. cubitalis, R. adeno-
plewra, R. gracilis, R. elberti, R. sauteri, R. nigrovitlata, R.
leptoglossa.

D. RANAE ERVTHREAE. Fingers with discs similar to and not
larger than those of the toes, which are not twice as
broad as the penultimate joint ; transverse distal expan-
sion of terminal phalanx feeble ; dorso-lateral fold present.

R. humeralis, R. miopus, R. oalesii, R. erythraca, R. macrodactyla,
R. aurantiaca, R. sanguinea, R. temporalis, R. flovensis,
R. nicobariensis, R. varians, R. alticola, R. celebensis, R.
garoensis, R. nasica.

v

R.

E. RANAE LUCTUOSAE. As in the preceding, but dorso-lateral
fold absent or reduced to a chain of large warts.

R. arfaki, R. andersonit, R. schmackeri, R. ijimae, R. signata,
R. picturata, R. moellendorffi, R. glandulosa, R. baramica,
R. luctuosa, R. debussyi.

F. RANAE PAPUAE. As in D, but discs of toes at least twice
as broad as the penultimate joint.

. grisea, R. krefitii, R. papua, R. daemeli.

G. RANAE SWINHOANAE. As in the preceding, but dorso-lateral
fold incomplete.
R. swinhoana.

11

-

H. RaNAg jERBOAE. AsinF, but hind limb extremely elon=
gate and dorso-lateral fold present or absent.

R. cavitympanum, R. whiteheadi, R. jerboa.

I. RANAE CHALCONOTAE. Fingers with discs similar to those
of the toes, but larger, with the transverse limb of the
T-shaped terminal phalanx well developed, but not longer
than the longitudinal limb ; dorso-lateral fold present
or absent.,
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R. hosii, R. chalconota, R. macrops, R. graminea, R. monticola, R.
luzonensis, R. gerbillus, R. mearnsii, R. everetti, R. ishikavae,
R. crassiovis, R. kampeni, R. livida.

K. RANAE FORMOSAE. Discs of fingers larger still, with longer
transverse limb to the T-shaped terminal phalanx; dorso-
lateral fold absent.

R. rickelti, R. latopalmata, R. himalayana, R. formosa, R. hai-
nanensts. ;

v 62. Rana holsti.

Rana holsti, Bouleng., Ann. and Mag. N.H. [6) X, 1892, p. 302; Stej-
neg., Herp. Fap. p. 105, fig. (1907).

Rana subaspera, Barbour, Proc. Biol. Soc. Wash. XXI, 1908, p. 180,
and Proc. N. Engl. Zool. Club, 1V, 1909, p. 58.

Babina holsti, Van Denburgh, Proc. Calif. Ae. (4) 111, 1912, p. 107.

Babina subaspera, Van Denburgh, t.c. p. 199.

Vomerine teeth in oblique groups behind the level of the
choanae, equally distant from each other and from the latter.

Head moderately depressed, broader than long ; snout rounded,
feebly projecting beyond the mouth, as long as the eye; canthus
rostralis obtuse; loreal region nearly vertical, slightly concave;
nostril a little nearer the end of the snout than the eye; distance
between the nostrils equal to the interorbital width, which equals
or slightly exceeds that of the upper eyelid ; tympanum distinct
(sometimes nearly hidden in R. subaspera according to Van Den-
burgh), 3 to  the diameter of the eye, 1} to 3 times its distance
from the latter.

Fingers moderately long, obtuse, first much longer than the
second, third longer than the snout, second and third with a (!ermal
gnargin on the inner side ; subarticular tubercles strong, prominent ;
inner metacarpal forming a very prominent knob. :

Hind limb moderately long, the tibio-tarsal articulation reach-
ing the eye or-between the eye and the nostril, the heels meeting or
not when the limbs are folded at right angles to the body ; tibia 3
times as long as broad, half length of head and body, of less, shorter
than the fore limb, slightly longer than the foot. Toes with th.c tips
dilated into small discs which are longer than broad and with a
groove separating the upper from the lower surface, } or nearly
entirely webbed, one or two phalanges of fourth free (merely mar-
gined) ; web separating the outer metatarsals for abou!: % of their
length ; subarticular tubercles strong ; no tarsal fold ; inner meta-
tarsal tubercle elliptic, not very prominent, § to § the length of the
mner toe; no outer tubercle. :

Back with a few scattered small warts, or (R. subaspera) with
numerous low, prominent warts; body and limbs with whitish,
pearl-like excrescences; glandular dorso-lateral fold present or
absent ; if present, originating above the tympanum and broken up
b.ehind; the distance between the folds, on the scapular region, 4%
times in length from snout to vent; a glandular fold from below
the eye to above the arm.
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Olive above, sides with blackish spots ; a dark streak from the
nostril to the eye and a blackish temporal spot; tympanum red-
dish brown; a light streak from below the eye to the angle of the
mouth ; limbs with dark cross-bars; hinder side of thighs marbled
with black. Lower parts dirty white, with brown dots or marb-
lings, or throat entirely dark brown.

Males without vocal sacs; a large kidney-shaped gland above
the axil ; light-coloured spine-like asperities on the two inner fingers,
on the inner side of the arms, and sprinkled over the entire
chest and throat ; the inner metacarpal bone forms a spine which
may pierce the skin.

Nasal bones moderately large and separated from each other.

M easurements of the type specimen, in millimelres.

¥
From snout to vent 56 o7 .o .& 120
Head os o e oo Sy
Width of head .. v o oo san 0 A4
Snout .e e & o &K
Eye ‘s . o . Lo A E
Interorbital width 25 Sre e ST X
Tympanum oo .o .o < A 8
Fore limb v o v oo Ayge g
First finger o AL e .o S LG
Second finger .. v e o wo PELE
Third finger va oo o 35 REs e 1
Fourth finger .. o s os PR A
Hind limb i o o 34 A0
Tibia e oo . ¥ oo 58
Foot 505 5 A o L B
Third toe o 3 o o S ey
Fourth toe 5 o o oy a3
Fifth toe 30

Habitat. Loo Choo Islands (Okinawa and Onami Oshima).

According to Vjan Denburgh, R. subaspera differs from R.
holsti only in its more warty skin, and this does not seem to me to
justify the specific distinction.

The above description is drawn up from the type specimen, the
only one I have seen, and from the accounts given by Barbour and
Van Denburgh, the latter having had the privilege of examining
an abundant material.

I believe this remarkable form to be directly derived from rela-
tives of R, temporaria. 1 have recently given my reasons for not
accepting Van Denburgh’s genus Babina (cf. C.R. Ac. Sc. Paris,
clxv, 1917, p. 98)).

63. Rana curtipes.

Rana curtives, lerdon, Fourn. As. Soc. Beng. XXII, 1853, p. 532 Bou-
Icng: £1t. f}xxtr. Ecz:d. p. 61 (1882), and Faun. Ind., Rept. p. 458
(18g0) ; Rao, Rec. Ind. Mus. X, 1914, p. 265.

Pachybatrachus robustus, Mivart, Proc. Zool, Soc. 1868, p. 557, fig.

Clinotarsus robustus, Mivart, Proc. Zool. Soc. 1869, p. 227.

Hylorana curtipes, Jerdon, Proc. As. Soc. Beng. 1870, p. 83.

Vomerine teeth in oblique series or feeble groups on a level
with the posterior borders of the choanae, sometimes very indistinct
or absent.
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Head large and strongly depressed, as long as broad or a
little broader than long, broader than the body ; snout rounded or
obtusely pointed, moderately or feebly projecting, as long laS ?&
slightly longer than the eye; canthus rostralis distinct; Oi'le
region oblique, concave ; nostril nearer the tip of the snout t ';111}
the eye; distance between the nostrils equal to or less than thc
interorbital width, which is equal to or greater than that of t (;
upper eyelid ; tympanum very distinct, § to once the dlamct%r. 0
the eye, close to it or separated from it by a space not exceeding
4 its diameter. I

Fingers rather slender, swollen at the end, first longer than
the second, third usually longer than the snout; subarticular tu-
bercles large and very prominent. g ;

Hindglimb ratrlfef short and thin; tibio-tarsal artxculat:on
reaching the tympanum or the eye, heels meeting or feebl).’ (;}fil;
lapping when the limbs are folded at right angl.es to the body ; tib :
4 to 43 times as long as broad, 2} to 2} times in length fTO'I“ Sm'ZIue
to vent, much shorter than the fore limb, a little longer t ﬁml' ;s
foot. Toes rather short, the tips dilated into very 511113 “Sre
which are longer than broad, with or without a feeb'e g;?:;‘l
between the upper and the lower surface, 2 to “eaﬂ}ﬁfa‘ langl
webbed, the web extending to the discs of the third an.d e lr’ticu-
penetrating about £ down between the outer metatarsals ; su ;1 Lo
lar tubercles moderately large, very prominent; no tarsa ttl) of
innes metatarsal tubercle oval, very prominent, # to i thelength
the inner toe; no outer tubercle., 4

Skin smooth ; a narrow but rather prominent glax}dular dolrsq
lateral fold, from above the tympanum to the groin; anot lecle’
oblique, behind the tympanum to above the fore limb; the dlSttm'zhe
between the dorso-lateral folds, or the sacral region, § to }
length of head and body. ; S

Grey, pale brown, or crimson above, with or w1th(3ut Sﬁl:zilf:l(}
small black spots, the sides darker brown to blacl.c; a b ctin{es
oblique spot or band below the eye; the temporal region 5;0‘:;“ PR
lighter than the sides behind it ; upper lip with a bla?klli ]bI'OW;gl t;
limbs dark purplish brown, without cross-bands; ligh
dark brown beneath, black in the young, ; 2

Males with internal vocal sacs; the fore llxt?b more robl;s:i
a small patch of grey velvety rugosities on the inner metacarp
tubercle and on the inner side of the first finger. N i

Nasal bones moderately large, separated from ea_c:lfo e
and from the ethmoid, which is exposed and truncate in r(:) &
frontoparietals broad and flat; zygomatic branch of the squ]aln.l c;-
not longer than the posterior. ‘Z'erminal phalanges feebly e
panded at the end, s distinet

Tadpole remarkable for the presence of a more or less i
oval parotoid gland on each side, which persists 1n ’ghcbz e
and sometimes even in half-grown specimens; the tail o dlwith
pointed and about I} times as long as the body. Beak edge praionm
black ; labial teeth in 8 upper and 8 lower series, the outer upp
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marginal, followed by 2 uninterrupted series and 5 series on each
side, the lower all long and uninterrupted or only the innermost
narrowly interrupted; lower lip and sides of upper bordered by
papillae. Dark brown, with small black spots on the tail. \

Eggs very small, measuring I to 1} millim. in uterus of females
75 to 85 millim. long from snout to vent.

Measurements, tn millimefres. \
1. 2, 3. 4. 3. 6. 7. 8.
& d 2 N - v 2
From snout to vent 33 42 76 75 64 83 73 63
Head < 21 15 27 20 24 27 23 22
Width of head .. 21 135 30 27 24 31 28 25
Snout s 3 3 9 (¥ 3 [} 9 7
Eye ¥'e 7 5 9 9 8 9 9 7
Interorbital width 45 4% 8 8 6 9 9 G
Tympanum 6 5 7 7 6 2 7 6
Fore limb 3 e 33 28 48 47 43 33 47 42
First finger & o 6 5 1 10 8 1t 10 8
Second finger 5 3 45 (s} 8 7 9 8 7
Third finger 8 65 14 11 10 13 13 10
Fourth finger 6 45 9 7 9 8 4
Hind limb 74 55 109 103 & 115 10§ 88
Tibia .. 23 17 34 33 28 37 33 28
Foot .. 21 16 33 30 26 33 30 25
Third toe 9 7 16 14 12 16 13 12
Fourth toe 15 11 2; 22 19 26 23 18
TFiith tee 10 7 i0 15 12 17 15 12

1-5. Malabar. 6. Sircee, S. Canara. 7. Piermerd, Travaucore. 8. ? (type of
Pachybatrachus robustus),

Habitat. Malabar hills, from Canara to Travancore.

Phis Rana is unlike any other in form, suggesting Lepto-
brachium hasseltii. It might as well be placed in the subgenus
Rana, with which some specimens agree entirely in the shape of the
toes, whilst others show a groove on the terminal discs, thus con-
stituting a connecting link between the subgenera Rana and Hylo-
rana. ‘The presence of a parotoid gland in the larva and young is
peculiar to some of the species included in the latter subgenus, e.g.
R. alticola, and this consideration has determined its allocation. The
coloration is also unique in thegenus Rana in the upper parts being
lighter than the lower, and in the temporal region being some-
times lighter than the sides, thus standing in comparison to R.
temporalis like positive and negative in photography.

[The young frog of this species frequently attains a relatively
large size before losing the vestiges of its tail. N. 4.]

64. Rana guentheri.

Hylarana albolabris, part., Ginth. Cat. Bafr. Sal. p. 143 (1858).

? Hylarana malabarica (non D. et B)), Steind. Novara, Anmtphr., p. 48
(1867).

Rana guentheri, Bouleng, Cat. Batr. Ecaud. p. 48, pl. iv, fig. 2 (1882):
Boettg. Ber. Offenb. Ver. Nai. 1888, p. 05; Bouleng. Proc. Zool.
Soc. 1807, p. 481; Wolterst, Abk. Mus. Magdeb. 1, 1900, p. 144.

Rana elegans, lgoulcng. Cat. p. 59, pl- v, Aig. 1.

Rana guentheri, part., Bouleng. Ann. Mus. Genova (2) X111, 18503,

P 331.
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Vomerine teeth in long and strong, more or less oblique series
between the choanz, touching the anterior corners of the latter.

Head much depressed, a little longer than broad; snout
acutely or obtusely pointed, strongly projecting beyond the mouth,
longer than the eye; canthus rostralis distinct; loreal region
moderately oblique, concave ; nostril much nearer the tip of the
snout than the eye; distance between the nostrils equal to or a
little greater than the interorbital width, which equals or a little
exceeds that of the upper eyelid; tympanum very distinct, 3 to ¢
the diameter of the eye, 2 to 3 times its distance from the latter.

Fingers rather long, the tips swollen, first longer than the
second, third longer than the snout; subarticular tubercles rather
large, prominent.

Hind limb long, the tibio-tarsal articulation reaching between
the eye and the tip of the snout. the heels strongly overlapping
when the limbs are folded at right angles to the body ; tibia 4 to
5 times as long as broad, 1% to 2 times in length from snout to
vent, shorter than the fore limb, as long as or a little longer or a
little shorter than the foot. ‘Toes rather long, the tips dilated into
very small discs with a groove separating the upper from the lower
surface, # webbed, 2 phalanges of fourth free, the web reaching the-
discs of the third and fifth and penetrating almost to the base of
the outer metatarsals ; subarticular tubercles rather small, promi-
nent ; no tarsal fold ; inner metatarsal tubercle oval, feebly promi-
nent, I to 3 the length of the inner toe; a very small and some-
times rather indistinct outer tubercle.

Skin smooth ; a narrow or rather broad glandular dorso-lateral
fold from above the tympanum to the groin, the distance between
these folds & tor} the length of head and body ; another fold from
below the eye to the shoulder. ILower parts smooth. 4

Greyish brown or reddish brown above, back uniform or with
dark brown spots; a dark brown or black streak or band on ei}Ch
side of the head and back, passing through the eye and bordering
the dorso-lateral fold ; tympanum dark brown or reddish brown,
edged with white in front and behind; limbs with dark cross-
bands; hinder side of thighs marbled black and yellow. Lower
parts white, throat or breast usually brown or mottled with brown.

Males with an external vocal sac on each side of the throat
and a large flat gland at the base of the arm.

Nasal bones small, oblique, widely separated from each other
and from the ethmoid, which is largely exposed and truncate in
front; zygomatic branch of squamosal rather long. Terminal
phalanges feebly expanded at the end.

Measurements, in millimetres.

I. 2. P 4- 5. () 7 3[‘ 9%

b3 ¥ o d > o d t £
grom smouttovent .. 83 6z 8 60 65 68 75 72 I
wgad .- 27 22 27 22 21 23 20 23 i
S idth of head 26 19 26 ‘20 19. 20 24 e
it . 12 D\ »T¥ 8 8 9 10 gy 22
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1, 2, 3 4+ 3. 6. o 8. 9.

. ¥ 2 d 4 By J & 2 2

LEye s 2 9 7 9 7 7 7 8 8 8
Interorbital width 3 4 5 4 5 5 5 5 4
Tympanum 7 35 5 5 6 5 5 6
Fc_)rc limb .. 51 36 49 36 42 41 48 42 42
First finger 12 9 12 9 10 10 i2 11 1o
Second finger 10 8 107" 757 8 8 10 9 9
Third finger KAy 20 11 14 10 12 12 13 12 12
Fgurth‘ finger o als 7 10 7 9 8 9 9 9
Hind limb .. .. 125 107 126 1or 109 112 124 II5 135
'II:lbla s S 4R 3 SN 3 S 35 37 g 36 H0,
‘oot .- R R R O P T AT i

Third toe .. R VRS 18 39, 207 123 0SS a0RNEE
Fourth toe.. DY) 29 38 29 30 33 35 32 2
Fifth toe .. SO Y 21 27 20 22 23 25 22 22

1-2. Amoy (types). 3-5. Man Son Mts., Tonkin. 6. Chang Nam, Anam. 79.
? (types of R. elegans).

 Habitat. China (Hong Kong, Canton, Amoy, Hainan, Sze
Chuen), Tonkin, and Anam.

65. Rana mortenseni.

Rana guenthert, part., Bouleng. Ann. Mus. Genova (2) X111, 1893,

p. 331 z 8
Rana mortenseni, Bouleng. Ann. and Mag. N.H. (7} XII, 1903, p. 219.
ana nigromitata (non Bouleng.), Malcolm Smith, Fowurn. N. H. Soc.

Siam, 11, 1916, p. 42, pl. — .

Vomerine teeth in small groups between the choana or short
oblique series usually extending beyond the level of their pos-
terior borders, nearer to each other than to the latter.

Head much depressed, ,as long as broad ; snout rounded,
feebly projecting beyond the mouth, as long as the eye; canthus
rostralis distinct ; loreal region moderately oblique, concave ; nostril
a little nearer the tip of the snout than the eve; distance between
the nostrils greater than the interorbital width, which equals that
of the upper eyelid; tympanum Very distinet, ? to § the diameter
of the eye, 4 times its distance from the latter.

Fingers moderately long, the tips swollen, first longer than the
second, third lenger than the snout ; subarticular tubercles rather
large, prominent. ’ :

Hind limb long, the tibio-tarsal articulation reac!nng the
nostril or the tip of the snout, the heels strongly overla.ppmg when
the limbs are folded at right angles to the body; tibia 4 to 4%
times as long as broad, 1§ to 2 times in length from snout to
vent, shorter than the fore limb, as long as or slightly longer than
the foot. Toes rather long, the tips dilated into small discs with
a groove separating the upper from the lower surface, ¥ to nea_rly
entirely webbed, 1 or 2 phalanges of fourth free, the web reaching
the discs of the third and fifth and penetrating almost to the base
of the outer metatarsals; subarticular tubercles rather small, pro-
minent ; no tarsal fold; inner metatarsal tubercle oval, feebly pro-
minent, ? to } the length of the inner toe; a small round outer
tubercle.
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Skin more or less distinctly granulate above, with or without
small flat warts; a rather broad and very prominent glandular
dorso-lateral fold from above the tympanum, sometimes inter-
rupted on the iliac region; the distance between the folds, on the
back, 4 the distance from snout to vent; a second glandular fold
from below the eye to the shoulder. TLower parts smooth.

Brown above, darker on the sides: a dark streak from the
tip of the snout, through the eve, along the outer border of the
dorso-lateral fold ; limbs with dark cross-bands. Throat and breast
brown, belly white.

Males with internal vocal sacs. Fore limbs strong and with
an oval gland at the base of the'arm; a strong pad on the inner
side of the first finger.

Skull as in R. guentheri.

The tadpole has been described by Malcolm Smith as that of
R. nigrovitlata. 'Tail about twice as long as the body, bluntly
pointed. Beak broadly edged with black and finely serrated;
upper lip with a long continuous row of horny teeth, followed by
a second row broadly interrupted by the beak; lower lip with 3
long rows of teeth, the innermost narrowly interrupted in the

middle, and with a double row of papillze.

M easurements, in millimelres.

. a. 354 50 6

TR ) §) ) S
From snout to vent S 61 7% 68 67 50 50
Head A SRR o R T 2 gy T8 . (17
Width of head .. 22 25 23 23 18 17
Snout A 7 *9 8 8 6 6
Eye n 7 9 8 8 6 6
Interorbital width 4 6 4 4 3 3
Tympanum 4 6 5 5 4 4
Fore limb 36 45 42 42 a3 3t
First finger 8 B 5] 10 7 7
Second finger .. 65 o 8 8 6 6
Third finger YO A ra ST T 8 8
Fourth finger o 6 8 6 7 6 5
Hind limb e S 100 Stad s 1160 T14 go 81
Tibia ¢ S SR ey SRy T 2 AR e 2
Foot 2 i R S IR R ST |
Third toe 5 S bl A G T S - S
Fourth toe &, 12 27 32 27 2 21 &1
Fifth toe L oe 18 22 18 21 15 14

I, Koh Chang Id., S.E. Siam (type). 2—4. Koh Chang Id, 5—6. N. Siam.

Habitat. Siam and Karin hills between Siam and Burma.

Distinguished from R. guentheri by the more posterior position
of the vomerine teeth, the shorter snout, the larger discs of the
toes, and the absence of external vocal sacs.

66. Rana latouchii.

Rana latouchis, Bouleng. Proc. Zoo!. Sve. 1869, p. 167, pl. xix, fig. 1, His
Az, and a'l(lg. N.H. (8) '\." 1909, p. 4‘)__,' Werner, Mitth. Nat. Mus.
Hamb. XXX, 1913, Py 47.
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Vomerine teeth in oblique groups or short series between the
choanz, ‘extending more or less beyond the level of their posterior
borders.

Head much depressed, as long as broad or slightly ionger than
broad ; snout rounded or obtusely pointed, projecting more or less
beyond the mouth, as long as or slightly shorter than the eye;
canthus rostralis distinct; loreal region feebly oblique, concave ;
nostril nearer the end of the snout than the eye; distance between
the nostrils greater than the interorbital width, which equals or is
a little less than that of the upper eyelid; tympanum very dis-
tinct, 1 to § the diameter of the eye and 3 to 5 times its distance
from the latter.

Fingers rather slender, with feebly swollen tips, first longer
than the second, third much longer than the snout; subarticular
tubercles large, very prominent.

Hind limb moderately long, the tibio-tarsal articulation reach-
ing the eye or between the eye and the tip of the snout, the heels
overlapping when the limbs are folded at right angles to the body ;
tibia 4 to 4} times as long as broad, about twice in length
from snout to vent, shorter than the fore limb, as long as or
slightly shorter than the foot. Toes rather slender, the tips
dilated into very small discs with a groove between the upper and
the lower surface, % to § webbed, 2 or 3 phalanges of fourth free;
outer metatarsals separated nearly to the base; subarticular
tubercles moderate, very prominent; no tarsal fold; inner meta-
tarsal tubercle oval or elliptic, prominent, 7 to } the length of the
inner toe ; a very prominent, round outer tubercle.

Upper parts smooth or finely granulate, some males rough with
small spinose tubercles; a very prominent and very broad glandu-
lar dorso-lateral fold, from above the tympanum, broken up behind
the sacral region, its greatest width at least equal to that of the
upper eyelid; the distance between the folds, on the back, } to }
the length from snout to vent; two strong glands behind the
angle of the mouth; lower parts smooth.

Grevish olive or pale brown above, uniform or with irregular
darker spots ; sides with black spots ; a dark streak on the canthus
rostralis and, usually, a dark temporal blotch, which may be con-
tinued along the side of the body ; a white streak on the upper lip;
limbs with dark cross-bands ; hinder side of thighs with black spots.
Lower parts white, uniform or with some greyish spots on the
throat and breast.

Males with internal vocal sacs, with very thick fore limbs and
a strong pad on the inner side of the first finger, covered with a
vellowish velvet-like horny layer.

Nasal bones rather small, widely separated from each other
and from the frontoparietals; ethmoid exposed in front. Terminal
phalanges feebly expanded at the end,
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M easurements, in millimetres.

-

I. 2. 3. 4. 5. 6. 7+ 3.

d o 2 o d .d d 2
From snout to vent 5037 37 45 47 43 42 40 55
Head e o &) 13 14 17 5 35 15 19
Width of head 5E e 13 14 17 15 15 14 19
Snout e A 4 5 6 e AL ST 3
Eye i 5 450 S 6 5251 LRES s RS 65
Interorbital width 3 3 350U S 338NN 4'5
Tympanum .. 2%l 2 3 3i51 w3754 i35S 4'5
Fore limb 26 24 30 20 27 27 27 34
First finger .. 5 '3 7 7 5 6 554 18
Second finger 7h ! 55 5 4s 3 45 6
Third finger .. 7 6 8 8 7 7 7 10
Fourth finger 4 3 3 5 4 45 4 5
Hind limb 64 59 75 73 6 70 6 8
Tibia 19 19 23 23 21 22 20 27
Fo9t 21 19 24 24 22 22 21 27
Third toe It 10 13 13 12 12 12 14
Fourth toe I8N Nerya 20 S0l 197 1Q) L7 32
Fifth toe it 10 13 14 13 12 12 15

1-3. Kuatun, Fokien (types). 4-8. Fuhosho, Formosa.

Habitat. China (N.W. Fokien) and Formosa.

67. Rana cubitalis.

Rana cubitalis, Malcolm Smith, Fourn, N.H. Soc, Stam, 11, 1917, p. 277.

Vomerine teeth in two short, slightly oblique series just behind
tl;lc; level of the choanz, equally distant from them and from each
other.
. Head much depressed, as long as broad; snout obtusely
pointed, strongly projecting beyond the mouth, a little longer than
the eye; canthus rostralis strong; loreal region oblique, deeply
concave; nostril equally distant from the eye and from the tip
pf the snout; distance between the nostrils greater than the
interorbital width, which is a little less than that of the upper
eyelid ; tympanum very distinct, nearly as large as the eye and
close to it.

Fingers rather slender, merely swollen at the end, first much
longer than the second, third longer than the snout; subarticular

tubercl_es moderately large, very prominent. ; :
Hind limb long, the tibio-tarsal articulation reaching a little

beyond the tip of the snout, the heels strongly overlapping \\_(hen
the limbs are folded at right angles to the body; tibia 4% times
as long as broad, 1§ times in length from snout to vent, as long
as the fore limb, longer than the foot. Toes moderately long,
the tips dilated into small discs which are a little longer than
broad, with a feeble groove between the upper and lower surfa_ce,
extensively webbed, the membrane reaching the discs of the third
and fifth but reduced to a narrow fringe on the penultimate
phalanx of the fourth and separating the outer metatarsals down
to their basal fourth; subarticular tubercles moderately large,
VEry prominent ; no tarsal fold; inner metatarsal tubercle elliptic,
! the length of the first toe: a prominent outer tubercle.
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Skin of upper parts rough with very small granules intermixed
with small glands irregular in size; some of the glands confluent
into longitudinal folds on the hind limbs ; a moderately broad but
very prominent glandular dorso-lateral fold from above the tym-
panum to the hip, somewhat broken up behind the sacral region ;
these folds, as well as the glands on the upper parts and on the
sides of the belly, closely studded with very minute spinules. Lower
parts smooth, with feebly prominent granules on the posterior part
©of the belly and of the thighs.

Light olive (in life, according to Malcolm Smith) above and
on the sides, with an irregular chain of small black spots along
each flank: a dark streak along the canthus rostralis and dark
spots on the lips ; tympanum dark brown; limbs with dark cross-
bars; back of thighs marbled with dark brown. Lower parts
whitish,

Male with internal vocal sacs and a round flat gland on each
side of the breast, in front of the base of the arm; fore limb very
strong, with a strong pad on the inner side of the first finger ;
this pad covered with fine velvet-like nuptial excrescences which
extend as a broad band on the inner side of the fore-arm, expand-
ing into a large round gland near its articulation with the arm.

M easurements of the type specinen, in millimetres.

From snout to vent i e i < 40
Head .. o5 v L A S e
Width of head .. o o s S8ian
Snout als o .o %

Eye .. ‘e 7
Interorbital width { S 7 N L
Tympanum e 2 e o v Sl
Fore limb % 3e i o ey
First finger o
Second finger e 5 5 T,
Third finger A s & 54 SO
Fourth finger . s ‘s A2 AN
Hind limb & 5 o € .. 12§
Tibia .. er o i o a4t
Foot .. o o' o . b &/
Third toe o % o 2 .. 20
Fourth toe e o oo .o .0 32
Fiith toe . 22

_ Habitat. Doi Nga Chang, N. Siam, at about 1600 ft. eleva-
tion. Described from the type specimen (male) presented by Dr.
Malcolm Smith to the British Museum.

68. Rana adenopleura.

Rana adenopleura, Bouleng, Ann. and Mag. N.H (8) IV, 19009, p. 492.

Vomerine teeth in small oblique groups between the choanz,
nearer to each other than to the latter.

Head as long as broad, moderately depressed ; snout obtusely
pointed, feebly projecting beyond the mouth, as long as the eye;
canthus rostralis obtuse ; loreal region moderately oblique, concave;
nostril equidistant from the eve and from the tip of the snout;
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distance between the nostrils greater than the interorbital width,
which is a little less than that of the upper eyelid; tympanum
very distinct, 3 to : the diameter of the eye and 2 to 4 times its
distance from the latter.

Fingers rather slender, with slightly swollen tips, first a little
longer than the second, third longer than the snout; subarticular
tubercles strong, prominent.

Hind limb long, the tibio-tarsal articulation reaching the tip
of the snout or between the eye and the tip of the snout, the heels
strongly overlapping when the limbs are folded at right angles to
the body ; tibia 3 to 4 times as long as broad, a little less than
twice in length from snout to vent, a little shorter than the fore
limb, as long as the foot. Toes slender, the tips dilated into small
discs with a groove separating the upper from the lower surface,
3 to § webbed, 2 or 3 phalanges of fourth free, the web separating
the outer metatarsals almost to the base; subarticular tubercles
moderate ; no tarsal fold ; inner metatarsal tubercle oval, % or i
the length of the inner toe; a more or less distinct, small, round
outer tubercle,

Skin smooth ; a moderately broad, very prominent glandular
dorso-lateral fold from above the tympanum to the groin; the
distance between the folds, or the back, 43 to 5} times in length
from snout to vent.

Greyish brown above, with or without darker spots or mar-
b}ings, with or without a light vertebral line; a more or less dis-
tinct dark band on each side of the head, passing through the eye;
a whitish streak along the upper lip ; dorso-lateral fold dark edged ;
limbs with dark cross-bars ; hinder side of thighs yellowish, spotted
or marbled with brown or black. Lower parts white, throat some-
times brownish.

Males with internal vocal sacs and a very large flat gland on
each side above and behind the shoulder ; first finger with a feeble
pad on the inner side, covered with a velvet-like greyish layer.

Nasal bones large and in contact with each other, separated
from the frontoparietals, which do not cover the ethmoid in front;
zygomatic branch of squamosal not longer than the posterior.
Terminal phalanges with feeble transverse expansion.

M easurements of type specimens, in millimelres.s

1. 2. 3 4.

T all T TN T
From snout to vent s 5 52 52 32 55
Head .. ot o5 A 18 18 15 18
Width of head .. 5 e 8 18 8 13
Snout . . T § % 6 6 6 6
Eye .. S 5 o 6 O 6 6
Interorbital width & 8 3 3 3 3
Tympanum A i o 5 4 4 4
Fore limb o L ” 33 31 31 32
First finger e 3 o 65 O 6 7
Second finger ., is A 6 prge L S5y 120
Third finger P % S 10 9 9 L35

Fourth finger .. & - 5 3 5 6
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i 2. 3. 4.
- o d o 2
Hind limb 87 87+ o1 89
Tibia .. 28 27 20 28
Foot .. 28 | .27 20 28
Third toe 16 13 17 16
Fourth toe 23 24 235 2
Fifth toe 17 15 18 16

Habitat, TFudacho village, Formosa, altitude about 4,000 feet.
But for the digital dilatations this species resembles very
closely R, pleuraden, from which it is probably derived.

69. Rana gracilis.

Rana gracilis, Gravenh. Delic. Mus. Zool. Vryatisl. p. 45, pl. viii, fig. 3
(1829) ; Bouleng. Faun. Ind., Rept. p. 456 (1890); W. Sclater, Proc.
Zaol. Soc. 1802, p. 345.

Limunodytes macularius, Blyth, Fourn. As. Soc. Beng. XXIII, 1854,

. 200,

Rmul: malabarica, part., Ginth. Cat. Batr, Sal. p. 11 (1858).

Hylorana maculavia, Ginth. Rept. Brit. Ind. p. 425, pl. xxvi, fig. ¢ (1864).

Rana macilaria, Bouleng. Cat. Batr. Ecaud. p. 60 (1882). :

Vomerine teeth in short oblique series between the choan:,
nearer to each other than to the latter.

Head moderately depressed, as long as broad or longer than
broad ; snout obtusely pointed, projecting beyond the mouth, as
long as or a little longer than the eye; canthus rostralis obtuse ;
loreal region feebly oblique or nearly wvertical, concave; nostril a
little nearer the tip of the snout than the eyve; distance between the
nostrils equal to or a little greater than the interorbital width, which
equals or a little exceeds that of the upper eyelid ; tympanum
very distinct, § to } the diameter of the eye, close «to it or sepa-
rated from it by a space not exceeding 1 its diameter.

Fingers long and slender, merely swollen at the end, first longer

than the second, third much longer than the snout; subarticular
tubercles large, very prominent.
. Hind limb long and slender, the tibio-tarsal articulation reach-
ing the nostril, the tip of the snout, or a little beyond, the heels
strongly overlapping when the limbs are folded at right angles to
the body ; tibia 4 to 4} times as long as broad, 13 to_1} times in
length from snout to vent, shorter than the fore limb, as long as
or slightly shorter than the foot. Toes long and slender, the
tips dilated into very small discs, which are a little longer
than broad and with a groove separating the upper from the
lower surface, 3 webbed, 3 phalanges of fourth and z of third and
fifth free ; outer metatarsals separated by web nearly to the base;
subarticular tubercles rather small but very prominent; no tarsal
fold; inner metatarsal tubercle oval, } to } the length of the
inner toe; a round outer metatarsal tubercle.

Skin smooth or feebly granulate above ; a moderate or rather

“broad glandular dorso-lateral fold, from above the tympanum to the

groin ; the distance between the dorso-lateral folds, on the back,
1 to 1 the length of head and body ; another glandular fold from
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below the eye to the groin, sometimes broken up on the body.
Lower parts smooth.

Pale brown above, sides of head and body dark brown ; some
dark brown or black spots on the middle of the back, sometimes
confluent into a vertebral band bifurcating on the sacral region ;
dorso-lateral glandular folds pale brown or whitish, edged with a
black streak which extends to the tip of the snout; tympanum
often reddish brown ; upper lip and lateral glandular fold white ; no
dark cross-bars on the limbs, but sometimes a blackish streak along
the outer side of the tibia ; hinder side of thighs marbled black and
white. Tower parts white, sometimes spotted with brown on the
throat.

Males with not much developed external vocal sacs below
the angles of the mouth.

Nasal bones small and narrow, separated from each other and
from the frontoparietals: ethmoid largely exposed above, pointed
and produced between the nasals; zygomatic branch of squamosal
not longer than the posterior. Termina! phalanges feebly exXpaics
ed at the end. 3

Eggs small, 11 millim. in diameter.

Measurements, in millimetres.

1. Y, 3. 4 3

fr i $ ¥ ¥
From snout to vent .. OEDRT 6 6047 AL
Head Y 5 7 s ¢ 22 19 6 IS
Width of head, i FENSIOLIAIG: IOV LSy 14
Snout i 7 9 7 6 0
Eye o 6 7 6 6 &
Interorbital width & NS 4 3
Tympanum ., 5 5 5 4 s
Fore limb i r R A4 SOt 33 A,
First finger .. it O] 10 10 7 2
Second finger 65 8 8 & 2
Third finger .. (o DR 5 TR ¢ 2 2
Fourth finger L S G 7 8 ° 3
Hind limb .. £ .. 90 10§ 109 91 73
Tibia 5 3 SRVAR L L ALty S
Foot N Shoag. o34 " ‘35 . 39 . 1°4h
Third toe 2 ERR YRR g TR IS T SRS
Fourth toe .. s a4 29 29 24 22
Fifth toe .. i3 TS SRR e

1-4. Ceylon. 5. Diyatalawa, Ceylon.
Habitat. Ceylon,

70. Rana elberti.
Rana elberti, Roux, Zool. Fahrb., Syst. XXX, 1911, p. 504.

Vomerine teeth in oblique groups between the cho?.nze and ex-
tending somewhat beyond the level of their posterior borders,
nearer to each other than to the latter. ’

Head as long as broad, less depressed than in R. varsans ; snout
truncate, feebly projecting beyond the lower jaw, as long as the
eye ; canthus rostralis rounded ; loreal region vertical,.feebly con-

* cave; nostril nearer the tip of the snout than the eye; interorbital
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space as broad as the upper eyelid; tympanum the diameter of , &
the eve, close to it.

Fingers moderately long, the tips feebly dilated, without dis-
tinct discs, first longer than the second.

Hind limb long and slender, tibio-tarsal articulation reaching
beyond the tip of the snout ; tibia % the length of head and body.
Toes nearly entirely webbed, the tips dilated into small but distinct
discs ; subarticular tubercles prominent; no tarsal fold; inner
metatarsal tubercle oval, prominent ; a smaller, oval outer tubercle.

Skin of upper parts smooth or rather rough; a very narrow
dorso-lateral fold. Iower parts smooth.

Uniform olive above; a rather broad brown streak below
the canthus rostralis; a large brown temporal spot; limbs with
brown cross-bands ; hinder side of thighs with large black spots in
a white network. Lower parts uniform yellowish white.

From snout to vent 48 millim.

Habitat. Tliwaki Island, Sunda Islands.

This species has been compared with R. florensis and R. varians
but it appears to me, judging from the description, to be more
nearly allied to R. guentheri and R. gracilis.

71. Rana sauteri.

Rana santeri, Bouleng. Ann. and Mag. N.H. (8) IV, 1900, p. 403.

Vomerine teeth in strong oblique series originating between
the choana and extending considerably beyond the level of their
posterior borders.

Head as longas broad, much depressed ; snout rounded, feebly
projecting bevond the mouth, as long as the eye; canthus rostralis
obtuse; loreal region not very oblique, slightly concave; nostril
a little nearer the tip of the snout than the eye; distance between
the nostrils greater than the interorbital width, which is a little
less than that of the upper eyelid ; tympanum very distinct, § to ;
the diameter of the eye, and 2 to 4 times its distance from the
latter.

Fingers rather slender, with distinctly swollen tips, first as
long as the second, third longer than the snout; subarticular tu-
bercles strong, very prominent.

Hind limb long, the tibio-tarsal articulation reaching the tip of
the snout or a little bevond, the heels strongly overlapping when
the limbs are folded at right angles to the body; tibia 4% to 51
times as long as broad, 11 to 1} times in length from snout to vent,
a little shorter than the fore limb, slightly longer than the foot.
Toes slender, the tips dilated into small discs with a groove
separating the upper from the lower surface, § webbed, the web ex-
tending to the discs of the fourth and fifth, leaving 2 phalanges of
fourth free, and separating the outer metatarsals almost to the
base; subarticular tubercles large and prominent ; no tarsal fold :
inner metatarsal tubercle oval, very prominent, } to 2 the len“th’
of the inner toe; a small round outer tubercle, » 5
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A Skin smooth or finely shagreened above; a very narrow glan-
dular dorso-lateral fold, from above the tympanum to the groin;
the distance between the folds, on the back, | to } the length of
head and body. ILower parts smooth.

Pale grey or greyish brown above, uniform or with small
brown or black spots; a more or less distinct dark bar between the
eyes; sometimes a dark A between the shoulders; a dark brown
or black canthal streak and a large temporal spot of the same
colour involving the tympanum; limbs with dark cross-bars.
Lower parts white, throat and breast closely spotted or marbled
with grey or brown.

Male unknown.

Nasal bones rather small, oblique, separated from each other
?nd from the frontoparietals, which do not cover the ethmoid in
ront.

Measurements of types, in millimelres.

From snout to vent i 50 57 35 s4 40
Head .. 5, -3 9 19 18 18 16
Width of head .. L i 19 18 18 16
Snout RY: 50 33 6 6 6 5
Eye o S o 6 6 6 5
Interorbital width £ 5 S B T B )
Tympanum & G B 4 5 4 4
Fore limb = SEENSE L R heB 35, .33 3
First finger i " 5 6 6 6 5
Second finger .. 5 G 6 6 6 5
Third finger 2 3% i 8 9 8 7
Fourth finger .. 5 5 6 6 6 5
Hind limb 2 i .. 10 98 94 980
Tibia ik % L T TR
Foot e o Py 32 31 29 24
Third toe 5o " ohd 17 17 16 13
Fourth toe 9 % o 25 25 24 20
Fifth toe X 5% ko 19 10 18 16

Habitat. Kanshirei Village, Formosa, about 2,000 feet.
_ But for the less oblique loreal region and the dilated toes,
this species resembles strikingly R. japonica.

72. Rana nigrovittata.

Limnodytes nigvovittatus, Blyth, Fourn. As, Soc. Beng. XXIV, 1855,
Ranrnﬁg;n-itta!a. part., W. Sclater, Proc. Zool. Sec. 1802, p. 345.
Rana nigrovittata, Bouleng. Ann. Mus. Genova (2), Xlll,‘!893, P- 334,
and Ann. and Mag. N.H. (7), XII, 1903, p. 186; S. Flower, Proc.
Zool. Soc. 1899, p. 896; Bouleng. Faun. Mal. Pen., Rept. p. 242
(1913); Annand. Mem. As, Soc. Beng. V1, 1917, pp. 140, 144,
Vomerine teeth in oblique groups or short series on a level
with or just behind the posterior borders of the choane, equally
distant from each other and from the latter, or nearer each other.
Head as long as broad, much depressed ; snout rounded or
obtusely pointed, more or less projecting beyond the qlouth, as
long as the eye ; canthus rostralis distinct ; lor.eal region f'eebly
oblique or nearly vertical, deeply concave ; nostril §tluaUy distant
from the eye and from the end of the snout or a little nearer the
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latter ; distance between the nostrils equal to or a little greater
than the interorbital width, which is equal to or a little less than
that of the upper eyelid ; tympanum very distinct, 3 to 3 the dia-
meter of the eye, 1} to 3 times as long as its distance from the
latter.

Fingers moderately long, with the tips swollen into very small
discs which do not bear a groove ; first finger a little longer than
the second, third longer than the snout: subarticular tubercles
large, very prominent.

Hind limb moderate or rather long, the tibio-tarsal articula-
tion reaching the eye, the nostril, or between these two points,
the heels overlapping when the limbs are folded at right angles
to the body ; tibia 3} to 4 times as long as broad, I: to 2 times
in length from snout to vent, shorter than the fore limb, as
long as or a little longer than the foot. Toes with small discs,
more developed than those of the fingers and bearing a groove
separating the upper from the lower surface, the web reaching the
discs of the third and fifth, two phalanges of fourth free: outer
metatarsals separated nearly to the base; no tarsal fold; sub-
articular tubercles strong ; inner metatarsal tubercle oval, promi-
nent, # to i the length of the inner toe ; a very prominent, round
outer tubercle

Skin smooth or granulate above, often warty on the sides :
a rather broad and prominent glandular dorso-lateral fold from
above the tympanum to the hip, its distance from its fellow, on
the back, 43 to 5} times in length from snout to vent ; a glandular
fold from below the eye to the shoulder, followed by a glandule.
Lower parts smooth.

Brown above, with or without darker spots; a dark brown or
blackish band on each side of the head and body, bordering the
canthus rostralis and the dorso-lateral fold : a whitish streak along
the upper lip and the glands behind it: limbs with dark cross-
bands; hinder side of thighs yellowish, with black spots or marb-
lings. Lower parts white, often with small brown spots; throat
usually brown.

Males with internal vocal sacs and a moderately large gland
on the inner side of the arm.

Nasal bones rather small, separated from each other and from
the frontoparietals ; ethmoid exposed above, pointed in front, ex-
tending to the line of the posterior borders of the nasals.

Eggs measuring 13 millim. in diameter in a female 54 millim,
long from snout to vent.

73. Rana leptoglossa.

Hylovana leptoglossa, Cope, Proc. Ac. Philad. 1868, p- 130.

Hylorana granulosa, Anders. Fourn. As. Soc. Beng. X1, 1871, p. 23.

Rana granulosa, W. Sclater, Proc. Zool. Soe. 1802, p. 346; Bouleng.
Ann, Mus. Genova (2) X111, 1893, p. 333, pl. viii, fig. 27 Annand.
Rec, Ind. Mus. VILI, 1912, p. 9, and Mem. As. Soc. Beng. V1, 1017,
PP. 140, 142,
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Vomerine teeth in short transverse or oblique series between
the choana, sometimes extending a little beyond the level of their
posterior borders, equally distant from each other and from the
choana, or nearer to each other.

Head as long as broad or a little longer than broad, much de-
pressed ; snout a little longer than the eye, rounded or obtusely
pointed and prominent; canthus rostralis obtuse; loreal region
feebly oblique, deeply concave; nostril a little nearer the end of
the snout than the eye; distance between the nostrils equal to the
interorbital width, which nearly equals that of the upper eyelid;
tympanum very distinct, § to nearly once the diameter of the eye,
3 to 8 times as long as its distance from the latter.

Fingers rather long, with very small discs without or with a
very indistinct transverse groove; first finger much longer than
the second, third longer than the snout; subarticular tubercles
large, very prominent.

Hind limb rather long, the tibio-tarsal articulation reaching
the eye or between the eve and the nostril, heels strongly overlap-
ping when the limbs are folded at right angles to the body ; tibia
4 to 4} times as long as broad, 1z to 2 times in length from snout
to vent, shorter than the fore limb, as long as or slightly longer
than the foot. Toes with small discs more developed than those
of the fingers, bearing a groove separating the upper from the lower
surface, 4 to 4 webbed, the web not quite reaching the discs of the
third and fifth, 3 phalanges of fourth free; outer metatarsals
separated nearly to the base; subarticular tubercles strong; no
tarsal fold ; inner metatarsal tubercle oval, about } the length of
the inner toe; a very prominent, round outer tubercle.

Skin strongly granulate on the head and back, often with larger
warts on the sides; a strong and broad glandular dorso-lateral
fold from above the tympanum to the hip, its distance from its
fellow 5 to 6 times in length from snout to vent; a glandular fold
from below the eye to the shoulder, followed by a glandule.
Lower parts smooth.

Brown above, with small or large black spots or marblings ;
sides sometimes black, with white spots or marblings ; loreal and
temporal regions dark brown or black, tympanum reddish brown;
canthus rostralis, dorso-lateral fold, and upper lip white; limbs
with blackish cross-bands; hinder side of thighs marbled black
and white. TLower parts white, spotted or marbled with brown.

Males with a large, greyvish external vocal sac on each side
below the mandible, extending from below the centre of the eye to
the fore limb; a large gland on the inner side of the arm.

Nasal bones small, widely separated from each other and from
the frontoparietals; ethmoid largely exposed above, truncate in
front, not extending to between the nasals.
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Measurements, in millimetres.

1. 2. 3. 4- 5. 6.

¥ d d J 4 2

From snout to vent e 61 60 60 53 51 57
Head % A 22 22 22 19 10 20
Width of head 253 20 21 21 18 18 18
Snont .o oe 8 8 8 7 7 7
Eye . e 7 7 7 OGS R G
Interorbital width G 4 4 4 3 3 4
Tympanum .. o §aN N6 6 5 5 5
Fore limb o O3 TR AT AR 38 s o35y (37
First finger .. % 9 9 10 85 8 9
Second finger .. o 7 7 26 6 6 7
Third finger .. St 10 10 I1 9 9 10
Fourth finger s 7 7 Zin = 6 6 7
Hind limb s o 1030 g3 08 83 85 95
Tibia e i 32 30 30 26 26 31
Foot ot o 32 28 29 26 26 20
Third toe 3% oo 17 16 16 14 15 15
Fourth toe .. ate 28 24 25 23 23 25
Fifth toe e o> 20 17 18 15 15 17

1. Sibsagar, Assam. 2-5. Karenni hills, Burma. 6. Mt. Mooleyit, Tenas-
serim.

Habitat. Assam and Burma.

I have little hesitation in recognizing in Cope’s H . leptoglossa,
from Rangoon, Burma (Theobald collection), Anderson's H. granu-
losa. Cope’s definition, including the ‘ tongue narrow, not filling
rami of jaws” (not a specific character) applies sufficiently well to
some of our specimens, which is not the case if we compare it
with Annandale’s account of his R. leploglossa, which T refer to the
synonymy of R. alticola.

Since writing the above, I have asked Dr. T. Barbour to be
so kind as to examine the types of Hylorana Ieptog_lossa in the
Museum of Comp. Zoology, Cambridge, Mass. He writes (May 1,
1918) that these are badly preserved but agree well \\'ltl‘l‘ my hgurc:
of R. granulosa in the Annals of the Genoa Museum. The back
is slightly granular and there is no sign whatever of a white m’l]l’k
directed upwards between the eye and the tympanum as sho.“ n )_\‘
Annandale.’”’ He adds, ‘I think there is no possible question as
to the fact that leptoglossa will have to replace granulosa as the
specific name.”’

74. Rana humeralis.

Rana humeralis, Bouleng, Aun. Mus. Genova (2) V., 1887, p. 420, pl. iv,
fig. 1, and Faun. Ind,, Rept.p. 460 (1890).

Vomerine teeth in strong oblique series between the choana,
nearly touching the anterior corners of the latter. i
Head as long as broad, much depressed ; snt;lut o’ t-ube ¥
pointed, projecting beyond the mouth, longer than the eye ;can:
thus rostralis obtuse; loreal region moderately oblique, CO'nf,ave ;
nostril much nearer the tip of the snout .than .the eye; dlbtan(‘(i
between the nostrils equal to the interorbital }vu.lth', wl:)lchtequ:;l?
that of the upper eyelid; tympanum very distinct, abou # the

diameter of the eye, twice its distance from the latter.
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Fingers long and rather slender, with a distinct dermal border,
the tips dilated into very small discs, which are longer than broad,
with a horseshoe-shaped groove between the upper and the lower
surface ; first finger longer than the second, third shorter than the
snout; subarticular tubercles strong, prominent.

Hind limb rather long, the tibio-tarsal articulation reaching
the nostril, the heels strongly overlapping when the limbs are folded
at right angles to the body ; tibia 4 times as long as broad, a little
more than half the length of head and body, shorter than the
fore limb or than the foot. Toes long, with the tips dilated
like those of the fingers, nearly entirely webbed ; outer metatar-
sals separated nearly to the base ; subarticular tubercles moderate,
prominent ; no tarsal fold ; inner metatarsal tubercle oval, mode-
rately prominent, 4 the length of the inner toe ; no outer tubercle.

Skin smooth ; a narrow glandular dorso-lateral fold from above
the tympanum to the hip; another from below the eye to the
shoulder, followed by a prominent glandule.

Grey-brown or pale olive above, greenish on the flanks, glan-
dular dorso-lateral folds not lighter; loreal and temporal regions
usually darker; upper lip whitish; no cross-bands on the limbs ;
hinder side of thighs blackish, or marbled with blackish. TLower
parts white.

Male with an external vocal sac on each side of the throat,
and a large oval gland on the arm ; a moderately large pad on the
inner side of the first finger.

Measureménts of types, from Teinzo, in millimelres.

1, 2.

Jd ¥
From snout to vent ] o o 71 73
Head .. i3 R e o 24 24
Width of head e % 49 oo 24 24
Snout .. <% T 53! e 10
Eye e A7 A o N 8 8
Interorbital width .. g7 A 2 5 5
Tympanum 3 §% e % 5550 %55
Fore limb 4 £ o - 45 50
First finger s o5 ol ‘e 10 L
Second finger e e o e 9 P
Third finger o o s . 14 15
Fourth finer 3 % 3 oo 107, 1
Hind limbg 3 i s e, (123 127
Tibia ., 22 i i fa 3k 40
Foot e i N e o 40 43
Third toe 2% % s CEA S SRR )
Fourth toe ) 32 o . 33 30
Fifth toe 4K i oo 3 26 27

Habitat, Bhamo and Teinzo, Upper Burma.

75. Rana miopus.

Rana humeralis (non Bouleng.), Malcolm Smith, Fo
T, 1916, p. 167. ;
Rana miopus, Bouleng. Fourn. N.H. Soc. Siam, 111, 1918, p. 1T+

Vomerine teeth in strong slightly oblique series between the
choane, nearly touching the anterior corners of the latter.

wrn. N.H. Soc. Siam,
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Head as long as broad, much depressed; snout obtusely
pointed, feebly projecting beyond the mouth, slightly longer than
the eye; canthus rostralis obtuse; loreal region oblique, concave ;
nostril a little nearer the tip of the snout than the eye; distance
between the nostrils a hittle greater than the interorbital width,
which is a little less than that of the upper evelid ; tympanum
very distinct, § the diameter of the eye, 3 times its distance from
the latter.

Fingers moderately long, the tips dilated into very small
discs, which are longer than broad, with a horseshoe-shaped
groove between the upper and the lower surface ; first finger much
longer than the second, nearly as long as the third, which is longer
than the snout; subarticular tubercles strong, very prominent.

Hind limb moderately long, the tibio-tarsal articulation reach-
ing the centre of the eye, the heels overlapping when the limbs are
folded at right angles to the body ; tibia 4 times as long as broad,
a little less than half the length of head and body, shorter than
the fore limb, a little longer than the foot. Toes with very small
discs, § webbed ; outer metatarsals separated nearly to the base;
subarticular tubercles large, very prominent ; no tarsal fold ; inner
metatarsal tubercle elliptic, very prominent, slightly compressed,
| to ? the length of the inner toe; no outer tubercle.

Skin smooth; a narrow glandular dorso-lateral fold from
above the tympanum to the hip; another from below the eye to
the shoulder.

Grey above, uniform or blotched with pink and blackish ; loreal
and temporal regions darker ; upper lip white; limbs with rather
indistinct dark cross-bands ; groin and hinder side of thighs black,
speckled or vermiculate with white; lower parts white. Y_O}mg
pinkish grey above, with the canthus rostralis, the superciliary
edge and the dorso-lateral fold bright pink, the side of the head
and body black. s

Secondary sexual characters of male apparently as 1n R.
Inemeralis,

Measurements of type, in millimelres.

9
From snout to vent 73
Head A 23
Width of head 25
Snout o 9
Eye S 8
Interorbital width g
Tympanum At g
Fore limb o < .;‘
First finger IB
Second finger .. 2
Third finger 12 -
Fourth finger .. X 5 . oo =g
Hind limb o5 o - i o o
Tibia $3 % Ve + e 3
Foot o2 & A% A3 o 33
‘Third toe & o Xe 7. 3 16
Fourth toe (L. . o o o ;a

Fifth toe
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Habitat. Peninsular Siam (Khao Bang Lai and Nakon Sita-
marat).

Distinguished from R. huwmeralis by the shorter limbs, the
much shorter and less strongly webbed foot, the proportions of the
fingers, the more oblique loreal region, and the narrower inter-
orbital space. 2

76. Rana oatesii.

Rana oatesii, Bouleng. Amir. and Mag. N.H. (6) 1X, 1892, p. 141, pl.ix.

Vomerine teeth in strong oblique series on a level with the
anterior borders of the choanz, nearly touchinz the latter.

Head longer than broad, much depressed; snout pointed,
strongly projecting beyond the mouth, longer than the eye; canthus
" rostralis obtuse ; loreal region feebly oblique, deeply concave;
nostril much nearer the tip of the snout than the eye; distance
between the nostrils equal to the interorbital width, or the width
of the upper eyelid ; tvmpanum very distinct, § to § the diameter
of the eye, 2} to 4 times its distance from the latter,

Fingers long and slender, the tips dilated into scarcely devel-
oped discs with a groove separating the upper from the lower
surface ; first finger longer than the second, third a little longer
than the snout ; subarticular tubercles moderately developed.

Hind limb rather long, the tibio-tarsal articulation reaching
between the eve and the tip of the snout, the heels strongly over-
lapping when the limbs are folded at right angles to the body;
tibia 4 to 43 times as long as broad, 3 ora little more than } the
length of head and body, shorter than the fore limb, as long as the
foot. Toes with the tips dilated into very small discs, same as the
fingers, nearly entirely webbed ; outer metatarsals separated nearly
to the base; subarticular tubefcles small, feebly prominent; no
tarsal fold ; inner metatarsal tubercle oval, feebly prominent, } to
I} the length of the inner toe; no outer tubercle

Skin finely granulate above; a prominent grandular dorso-
lateral fold from above the tympanum to the hip, about half as
broad as the upper eyelid ; the distance batween these folds, on
the back, 6 times in length of head and body ; another glandular
fold from below the eye to the shoulder, followed by a prominent
glandule. TLower parts smooth.

Black above, uniform or marbled with pale brown, and with
five whitish streaks, the middle extending from between the nos-
trils to above the vent, the upper pair running along the glandu-
lar lateral folds, the lower pair from the =nd of the snout along
the upper lip, which is edged with brown, to the groin ; sides of
upper surface of snout and upper eyelids pale brown; limbs pale
bronzy brown, with small black spots or marblings, which are
confluent into longitudinal streaks on the sides of the tibfa; hinder
side of thighs black, spotted or marbled with white. Lower parts
white, uniform or spotted with brown.

Males with a large, blackish external vocal sac on each side
below the mandible, extending from below the centre of the eyve to
the fore limb ; a large oval gland on the arm.
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Measurements of types, in millimetres.
) ¥ -

From snont to vent o S0 8 63 78 50
Head o s e 26 22 27 18
Width of head .. * s o BBV ST S TS [
Snout ey e oa 11 9 12 7
ye e o o5 8 7 3 6
Interorbital width 4 o 3 4 5 3°5
Tympanum ., e < 6 $75. 26 4
Fore imb i S ¢ 49 40 49 32
First finger .. i1 Ol 12 75
Second finger 0 8§ Io 6
Third finger ) R0 £ b 9
Fourth finger .. o 36 8 7 10 6
Hind limb o A2 e 120 30T . 125 23
Tibia ie e Ao 40 2 39 25
Foot ik b e 40 2 39 25
Third toe Y - ) 22 18 22 s
Fourth toe .., 3 AR G0 2das 35,01 1 32
Fifth toe B 5 s 21 20 26 7

Habitai. 'Toungoo, Burma. . A

Differs from R. humeralis in the much smaller digital discs, in
which respect, as well as in the coloration, it resembles . macro-
dactyla.

77- Rana erythrza,

Hyla eryihraa, Schleg. Abbild. p. 27, pl. ix, fig. 3 (1837 o %

Hylarana erythrea, gl‘schndi. C‘I)ns.z Il;afr. pp. 37, 78 (1838); Gunth. (‘"'_'
Batr, Sal. P-73 (|858]‘ RPP!. Brit. Ind. p- 425 (18()4) 5 S}O]lczk.’l. PI'.ol"

(‘"‘8 S:u- Beng. 1872, p. 104; Anders. Anat. Zool. Res. Yunnai, p. 540

15870

Limu‘m/('les ervthreuns, Dum. et Bibr. Erp. Gén. VIII, p. 511. pl. xxsvii,
fig. 1 (1841); Cantor. Cat. Mal. Rept. p. 141 (1847 ).

Hylorana tytleri, Theob. Cat. Rept#ds. Soc. Mus. p. 84 (1568}

Rana erythrea, Bouleng. Cat. Batr. Ecaud. p. 065 (1852), Anon. and Mag.
N.H. (5; XIV, 1884, p. 287. and Faun. Ind., Rept. p. 460 (1890);
W. Sclater, Proc. Zool. Soc. 1802. p. 345: Werner, Falresh. Nat, Ver,
Magdeb. 1802, p. 253. and Verh. sool.-bot. Ges. Wien, XLII1, 1893,
p. 357; S. Flower, Proc. Zool Soc. 1896, p. 9oz, pl. xlv, fig. 2, and
1899, p. 805 ; Laidlaw, Proc. Zool. Soc. 1900, p. 885 A. 1. Butler,
Fourn. N.H.Soc. Bomb. XV, 1903, p. 108; van Kampen, in M. Y_Vcbcr.
Zool. Ergebn, Nied. O.-Ind. IV, p. 390 1907, and Naf. Tijdschr.
Ned, Ind, I.XIX, 1000, p. 35: noulcng. Faun. Mal. Pen., Rept.
p- 241 (1912); Malcolm Smith, Fowurn. N.H. Soc. Sian, I, 1917,

. 267.
Ram‘: fai[zelaensis, Van Denb. Proe. Cal. Ae. 111, 190G, p. 50.
Rana tytleri, part., Annand. Mem. As. Soc. Beng. V1, 1017, p. 141.

Vomerine teeth in short transverse or oblique series between
the choan, equally distant from each other and from the choanw
or a little nearer the latter.

Head longer than broad, much depressed ; snout more or less
pointed, more or less projecting beyond the mouth, usually longer
than the eye; canthus rostralis strong; loreal region very feebly
oblique, concave ; nostril nearer the tip of the snout than the eye ;
distance between the nostrils equal to the interorbital width, which
equals or a little exceeds that of the upper eyelid ; tympanum very
distinct, 3 to nearly once the diameter of the eye, 2 to 4 times its
distance from the latter.
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Fingers rather slender, the tips dilated into small discs, which
are longer than broad and bear a groove separating the upper
from the lower surface; a more or less distinct lateral dermal
margin ; first finger as long as or a little longer than the second,
third longer than the snout; subarticular tubercles rather large
and prominent.

Hind limb rather long, the tibio-tarsal articulation reaching
the eye or the tip of the snout, or between these two points, the
heels strongly overlapping when the limbs are folded at right angles
to the body ; tibia 4 to 4} times as long as broad, 13 to 2 times in
length from snout to vent, shorter than the fore limb, as long as
or a little shorter than the foot. Toes rather slender, with discs
same as those of the fingers, webbed to the discs of the third
and fifth, two phalanges of fourth free; the web shorter in the
young ; outer metatarsals separated nearly to the base ; subarticu-
lar tubercles rather large and prominent; no tarsal fold; inner
metatarsal tubercle oval or elliptic, } to 4 the length of the inner
toe ; a small outer tubercle very rarely present. ]

Skin smooth; a broad and prominent glandular dorso-lateral
fold from above the tympanum to the hip, its distance from its
fellow, on the back, 5% to 7 times in length from snout to vent;
a glandular fold from below the eye to the shoulder, followed by a
gland -situated a little higher up and sometimes continued as an
interrupted lateral fold.

Bright green, dull green, or vellowish brown above, rarely with
a very narrow light vertebral streak; a dark brown stripe, generally
darker or black at the edges, along each side of the head and body ;
tympanum usually reddish brown; dorso-lateral fold white or
vellowish white, sometimes with a black streak or broad band on
the inner side ; a white or yellowish streak on the upper lip and
another from the shoulder to the groin; limbs reddish-buff or
vellowish brown, without dark cross-bands, often speckled or finely
streaked with dark brown. Lower parts white; often a blackish
line along the lower lip.

Males with internal vocal sacs and stronger fore limbs.

Nasal bones narrow, oblique, widely separated from each other
and from the frontoparietals, which are broad and flat; ethmoid
largely uncovered, truncate in front, not produced between the
nasals; zygomatic process of squamosal short. "Terminal phalanges
feebly expanded at the end.

The tadpole has been described by van Kampen. Tail about
twice as long as body, pointed. Beak narrowly edged with black ;
a single, marginal, series of upper labial horny teeth, and two
series of lower labials, the outer uninterrupted, the inner narrowly
interrupted in the middle. ILarge specimens (body 18 millim. | tail
40) have three white streaks along the body.

Habitat. I.ower Bengal, Assam, Yunnan, Burma, Siam, Cochin-
China, Malay Peninsula and Archipelago as far East as Celebes.

I cannot regard R. taipehensis, Van Denb., from Formosa, as
more than a variety of R. ervthrea. 'The two specimens which the



A

[VorL. X

‘SRR "IBSSEIRY QT ean | fole .muﬁ%—am:—r— bz
spiy Z1-61 cenjewmg bi-€1 celjeumg ‘IR T
Fuvwsg b melg ‘Jereme] 1S uoYeN f

a0y ‘N ‘nosuog ‘ft oo
arodedurg (11-g ropu[ Soqun
‘welg mqey wWeweg v mels ‘yoysueg ‘1

J0g N ‘STPUd 22 CYBAEIRS 1T-0T  ‘BUREN JeAD ‘61-§1
Suodutesy £ Suwyeg ‘sidvp epeny Yo yewg Cf

Records of the Indian Museumn.

154

Tz fz 91 Oz €1 1 bt "1 €z €1 1z fz 9z St of QU T oF mm 203 Wi
6z ¢¢ oz FE g1 g1 gt 61 £€ §1 ovr 6z ¥ €€ 6E St 6z St 5t ' 203 Ineg
01 vz 1 Tz o1 A TR A AR | oz z1 L1 g1 zz Tz ¥Tr Yt 61 Tc T y 0} paL]
£L i vz 6f | £ 1T’ 18 €T £ 1z 1f ¥ 68 gt ¥ of ¥£ 66 6 S joog
1€ 6f ¢ ot oz oz 0¢ OF of oz of ¥t of St oF gt zt L& it X BIqLy,
26 1Z1 0L L1 £9 9 19 =g il £11 79 g6 So1 Si1 b1 EE1 oz1 111 001 g1 S11 6 3 quy putH
8 ol 9 O1 5 82065 B AROTES gt OF 0L 0 SYTNEOL ) T T A *+ 128Uy YIImog
z1 §116° P1 z1 A T AR A 2T T o G LT BN B £P ISt L 11X © xwduy payy,
8 or 9 o1fg R e T B S G L) (LT B 656 6 S. ** 1aiuy puodag
Q ot g o1 6 S TN LGl ¥ R T B Sy By b 08 RO T 30 § ) 6 01 015.8 * 1aduy s8I
4% b gz S¥ gt z Sz LE Lt St yz g9 ob EF gv LE ¥ oF EF 2§ o SF gf o ¥ L . quui] 2104
9 (e T §iceg MG S R CESI IS R0 BNG1.Q: 19tag PN S A + wmuedmdy
t S m s F BT S 0t 17 AL AT et 2 vy o Y g % A T S e FRMSEs Y qIpIM [eiqloajuy
L ARG T - I 4 TG A T T NI S 3 SO S A I e AR o1 AT
8 or.y oI § §5 U6 gl e o gl el NoTIHg RS0 6. o1 ZI O} g 6 o1 6 =2 nous
61 1z Tt 1T 61 61 €1 zr €1 €1 61 zz £1 L1 or 1z oc St Tz 61 i1t o L1 PERT] 10 WIPIM
1z £z St ¥z 1z zz o1 ¥1 S1 $1 1z Sz oor ot fr €z bz Lz 2 1z f¢ tz 61 -G praH
g8 Ly ot 69 £9 1v 28 16 65 oy Lo of SS So 99 69 gL SU g¢ 89 f£L gf JUDA 03 3NOUS WO
5 5 2 3 3 A B S CRRt R JT C-~ EERe b

‘g2 "9z '§e vt otz L1 ‘o1 *S1 b1 €1 'z1 1t o1 6 g L g A T Y

"SOAJIUAYIUE D STUIMIANS VI J\T



1920.] G. A. BOULENGER : Frogs of the Genus Rana. 155

British Museum has received under that name from the California
Academy are young (24 and 28 millim. long from snout to vent)
and are distinguished by a shorter web, not reaching the discs of
the third and fifth toes and leaving three phalanges of the fourth
free ; thev have a small outer metatarsal tubercle and the back of
the thighs streaked with black and white. T find the two last
characters combined in a young from Ok Vam, S.E. Siam, which,
in the extent of the web between the toes, is intermediate between
the typical R. erythr@a and R. taipehensis. Similar young have
been noticed by Annandale under the name of R.{ytleri. I have
also seen young specimens from Siam, typical in coloration, but
with the web not more developed than in R. taipchensis. Werner
(Verh. Zool-bot. Ges. Wien, 1893, p. 357) records an adult speci-
men from Borneo with ¢ Zehen mit Ausnahme der vierten mit §
Schwimmhéduten.’’

[This species, which is particularly common in rice-fields in
the Malay Peninsula, usually sits on floating water-plants or in
bushes at the edge of water, into which it leaps when disturbed.
I have also seen it—if the Indian form is really svnonymous with
the Malay one—on stones forming the inner coating of a well in
Orissa. N. 4.]

78. Rana macrodactyla.

Hylarana macrodactyvla, Giunth, Cat. Batr.Sal. p 72, pl. ii, fig. C. (1858).
and Rept. Brit. [nd. p. 424 (1864); Stoliczka, Proc, As. Soc. Beng. |
1872, p 104 ;

Rana trivittata, Hallow, Proc. Ac. Philad. 1800, p. 504.

? Hvlorana subcwrulea, Cope, Proc. Ac. Philad. 1868, p. 1]0.

Rana macrodactyvla, Bouleng, Cat. Batr. Ecaud. p. 54 (1882); Boetig.

Ber. Offenb. Ver. Nat. 1888, p. 96 ; Bouleng. Faun. Ind., Rept. p. 405
(1800) ; S. Flower, Proc. Zool, Soc. 1890, p. 805 ; Laidlaw, Proc. Zool.
Soc. 1900, p. 885, Bouleng. Faun. Mal. Pen., Rept. p. 238 (1912);
Malcolm Smith, Fourn. N.H. Soc. Siam, 11, 1917, p. 263, pl.—, Ag. 3.

Vomerine teeth in more or less oblique groups or short series
between the choanz, nearer to each other than to the latter or
equally distant.

Head moderately depressed, much longer than broad ; snout
pointed, strongly projecting beyond the mouth, longer than the
eve: canthus rostralis obtuse ; loreal region not very oblique, con-
cave: nostril much nearer the tip of the snout than the eye; dis-
tance between the nostrils equal to the interorbital width, which
equals or exceeds that of the upper eyelid ; tympanum very distinct,
2 to once the diameter of the eve, 2 to 4 times its distance from
the latter.

Fore limb slender; fingers long and slender, the tips dilated
into very small discs with a groove separating the upper from the
lower surface; first and second fingers equal, third as long as or
longer than the snout; subarticular tubercles moderately large,
prominent.

Hind limb very long and slender ;.the tibio-tarsal articula-
tion reaches the tip of the snout or a little beyond, the heels strong-
Iy overlap when the limbs are folded at right angles to the body ;
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tibia 4} to 5} times as long as broad, 1§ to 1% times in length
from snout to vent, as long as or a little shorter than the fore limb,
as long as or shorter than the foot, which is nearly as long as the
distance between tympanum and vent. Toes very long and
slender, the tips dilated into very small discs similar to those of
the fingers, 3 webbed, 3 phalanges of fourth and 2 of third and
fifth free; outer metatarsals cleft almost to the base; subarticular
tubercles moderately large, prominent; no tarsal fold; inner
metatarsal tubercle oval, very small, about } the length of the
inner toe ; a very small, more or less distinct, round outer tubercle.

Skin smooth; a narrow glandular dorso-lateral fold, from
above the tympanum to the groin; the distance between the
dorso-lateral folds + to ! the length of head and body ; Another
glandular fold often extending from behind the tympanum to the
side of the body, continuous or interrupted, and a third from be-
low the eye to a little beyond the angle of the mouth. ILower
parts smooth, thighs granulate near the vent,

Colour, in life, above rich dark brown, spotted with black
and, in some individuals, mottled with dull yellow and vivid green,
with 4 or 5 very distinct longitudinal lines, which are white with
golden shades; the median line (rarely absent) from the tip of
the snout to the vent, the next on the dorso-lateral fold, the outer
from the tympanum to the hind limb ; upper surface of limbs red-
dish yellow with dark brown markings, forming short cross-bars
on the thigh and the sides of the tibia and 2 or 3 longitudinal
lines on the back of the thigh. Head and body white beneath,
limbs yellowish. Iris golden.

Males without secondary sexual characters.

Nasal bones small, obligne, widely separated from each other
and from the ethmoid, which is largely exposed and truncate in
front; zygomatic branch of squamosal rather long. Terminal pha-
langes feebly expanded at the end.

Ova measuring 1 millimetre in diameter. ’ Yy

The tadpole has been described by Malcolm Smith. Tail
pointed, twice as long as the body. Beak narrowly edged with
black; lips with the papilla short at the sides and long below; one
long uninterrupted series of horny teeth above, two below, the
outer short and uninterrupted, the inner long and narrowly inter-
rupted.

Measurements, in millimetres.

1. 2. 3 4 § 6. 7. 8 9. 10. 11 12, 13 14

C ot A 1 - S et - S O T s S a4 R
From snout tovent 26 30 32 37 44 4t 36 28 27 37 41 32 37 35
Head ., 0" 1432 33 15 34 33 1x ik 13 150 VA3 1y
Width of head §1f ‘plfo 1z iz to 8 B 10 Ir. 9.9, B
Snout Zuy e G s B LR o) o
Eye .. e T SR R N s S A B
Interorbital width .. 253 3 3 3 3 3 2 25253 787575
Tympanum i e R R T R S R TP NS S LT %
Fore Hmb R P TR Y A R AR A
First finger 'é o TR SRR S Y B L R i
Second finger e 18 4 8 S .4 '35 35 45 g . S A
Third finger Rgl e IR B 7 (6550 RSN
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To St 30N I s, 7o 8. 9. 10T, 002. T300T4

o A T SRR CAp s A L TR )

Fourth finger SOMIE o B W S P el T SR S e T e
Hind limb .. 50 81 66 74 82 72 62 52 49 63 73 60 72 63
‘Tibia % o IS ‘24 20 23 285 22 19" 17 15 20 23 100 230A0
Foot 3 .o 18 27 22 25 27 25 20 17 16 20 24 20 24 23
Third toe s LOATAT 120 T4 120 11 OIS EET T T  Oay 2SNT
Fourth toe vv 1377235500 120 24 23 B IIAL T4 X8 20 170 NG

Fifth toe oy 107 X0/5013 35 XS NTS T3 ANI0O N0 TS S ETE ST T T

1. Hong Kong. 2-3. Hong Kong (types). 4. China (type). s5-7. Man Son
Mts., Tonkin. 8. Bangkok. g¢-10. Sapatoom, Siam. 11, Pera-kan. Camboja.
12-14. Kedah, Malay Peninsula.

Habitat. Southern China, Tonkin, Burma, Siam, Malay
Peninsula.

. 79. Rana aurantiaca.
Rana aur‘(mtiac‘a. Bouleng. Fourn. Bomb. N.H. Soc. XV, 1904, p. 430,
ple—, fig. 1.

Vomerine teeth in short oblique series between the choanz,
nearer the latter than to each other.

Head much depressed, longer than broad ; snout obtusely
pointed, a little longer than the eye, scarcely projecting beyond the
mouth; canthus rostralis distinct; loreal region nearly vertical,
concave ; nostril much nearer the tip of the snout than the eye;
distance between the nostrils equal to the interorbital width, which
i5 a little greater than that of the upper eyelid; tympanum very
distinct, § the diameter of the eye and 3 times its distance from
the latter.

Fingers long and rather slender, the tips dilated into very
small discs which are longer than broad and have the upper sur-
face separated from the lower by a groove; first finger a little
longer than the second, third a little longer than the snout: sub-
articular tubercles moderate.

Hind limb rather long and slender, the tibio-tarsal articula-
tion reaching between the eye and the tip of the snout, the heels
strongly overlapping when the limbs are folded at right angles to
the body ; tibia 6 times as long as broad, } the length of head and
body, shorter than the fore limb, as long as the foot. Toes with
the tips dilated like the fingers, # webbed; outer metatarsals
separated nearly to the base; subarticular tubercles rather small ;
no tarsal fold; inner metatarsal tubercle oval, feebly prominent,
1 the length of the inner toe; a small, round outer tubercle,

Skin smooth; a narrow glandular dorso-lateral fold, from
above the tympanum to the hip, its distance from its fellow, on
the back, 6 times in the length from snout to vent.

Orange above, without spots on the back or bars on the limbs ;
a black band along each side of the head and body ; upper lip,
canthus rostralis, and dorso-lateral fold white; terminal dises of
toes black ; lower parts white.

Nasal bones small, oblique, widely separated from each other

and from the ethmoid, the upper part of which is uncovered and
very obtusely pointed in front. )
Male unknown.
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M easurements of tvpe.

From snout to vent oy s ot e 38 millim,
Head o = o i e 14 5%
Width of head .. o o i o TORLY
Soout .o b 3e i A 3 5
Eye - oo oo s 5 1
Interorbital width e oS % o 3 5
Tympanum .. 4% 5 ol S 3 <
Fore limb 4 o Fols S e S et
Hind limb i 5 e el L 61 2
Tibia — = o' b o 19 »
Foot s Sc 2 3 A% 19 '

Habitat. ‘Travancore. This species is known from a single
specimen found near Trivandrum by Capt. H. S. Ferguson.
It is now preserved in the British Museum.

80. Rana sanguinea.

~ Rana sanguinea, Boettg. Zool. Ansz. 1893, p. 304.

Vomerine teeth in oblique series between the choane and
extending beyond the level of the posterior borders of the latter.

Head longer than broad; snout 1} times as long as the eve,
rounded and obliquely truncate in front and projecting beyond the
mouth; canthus rostralis strong; loreal region nearly vertical,
concave; nostril much nearer the tip of the snout than the eye;
interorbital space broader than the upper eyelid; tympanum very
distinct, more than § the size of the eye.

Fingers slender, with the tips dilated into very small discs,
first longer than the second.

Hind limb very long, the tibio-tarsal articulation reaching far
beyond the tip of the snout; tibia as long as the distance between
the eye and the vent, longer than the fore limb, shorter than the
foot. Toes with the tips dilated like the fingers, § webbed, 2
phalanges of fourth free; subarticular tubercles very strong, coni-
cal; no tarsal fold; two subequal metatarsal tubercles, inner oval,
outer round.

Skin smooth ; a prominent but narrow glandular dorso-lateral
fold from above the temple to the sacral region; an oval gland
below the tympanum.

Uniform carmine red above, dark reddish grey on the sides ;
a black band on the loreal region and a black tcmpqml spot; upper
lip white ; limbs with rather indistinct, very oblique darlf Cross-
bands : hinder side of thighs yellow, marbled with black. l?llran
whitish, with dark spots near the jaw; a dark spot on e.:xch side of
the breast : belly sulphur yellow ; lower surface of hind limbs fleshy
red. A

From snout to vent 44 millim.; head I5°5; width of he
fore limb 29 ; hind limb 95; tibia 32 'foot 41°5.

Habitat. Calamianes 1ds., Philippines. :

Known from a single female specimen preserved in the Sen-
ckenberg Museum.

ad 13
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81. Rana temporalis.

Hylarana malabarica (non Tschudi), Kelaart, Prodr. Faun. Zeyl. 1, p. 191

? I\’a(nlf‘f;r}--e:cen: Jerdon, Fourn, As. Soc. Beng. XXI1, 1854, p. 531.

Rana malabarica, part., Giinth. Cat. Batr. Sal. p. 11 (1858).

Hylarana malabarica, part., Ginth. op. cif. pp. 131, 142.

Hylorana temporalis, Ganth, Rept. Brit. Ind. p. 427, pl. xavi. fig. G (1864),
and Proc. Znol. Soc. 1875, p. 560.

Hylorana flavescens, Jerdon, Proc. As. Soc. Beng. 1870, p. 83.

Rana temporalis, Bouleng. Cat. Batr. Feaud. p. 63 (xQSn) and Faun.
ind., Rept. p. 459 (1890).

Vomerine teeth in short oblique series originating between the
choanz and extending beyond the level of their posterior borders,
equally distinct from each other and from the latter or a little
closer together.

Head as long as broad or a little longer than broad, much
depressed ; snout rounded or obtusely pointed, more or less pro-
jecting beyond the mouth, as long as the eye or a little longer:
canthus rostralis well marked loreal region feeblv oblique or nearly
vertical, concave ; nostril nearer the tip of the snout than the eye
distance between the nostrils equal to or a little greater than the
interorbital width, which is equal to or a little less than that of the
upper eyelid; tympanum very distiuct, 2 to § the diameter of the
eve, 1} to 3 times as long as its distance from the latter.

Fingers long and slender, terminating in small discs which are
longer than broad and bear a groove separating the upper from
the lower surface; first finger longer than the second, third longer
than the snout; subarticular tubercles large and very promi-
nent.

Hind limb long and rather slender, the tibio-tarsal articulation
reaching the nostril, the tip of the snout, or a little bevond, the
heels strongly overlapping when the limbs are folded at right
angles to the body ; tibia 4 to 43 times as long as broad, 1 to 1
times in length from snout to vent, shorter than the fore limb,
longer than the foot. 'Toes ending in small discs, similar to those
of the fingers; web extending to the dises of the third and fifth,
two phalanges of fourth free; outer metatarsals separated nearly
to the base; sub-articular tubercles rather large and prominent ;
no tarsal fold; inner metatarsal tubercle oval or elliptic, about
1 the length of the inner toe; a small, round outer tubercle.

Skin smooth or finely granulate above; a moderately broad
and very prominent glandular dorso-lateral fold from above the
tympanum to the hip, its distance from its fellow, on the back,
43 to 5 times in length from snout to vent; a glandular fold from
below the eye to the shoulder. Tower parts smooth.

Yellowish brown to dark brown above, usually without, ex-
ceptionally with, small darker spots; dorqo-lateral fold u~u'111\
with a dark outer edge; a dark brown or black streak below the

canthus rostralis, continued on the temporal region, and some-
times on the side ‘of the body ; a more or less distinct light streak
on the upper lip and below the temporal spot; limbs with dark
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brown cross-bands. Lower parts white, uniform or spotted or
mottled with brown on the throat and breast.

Males with internal vocal sacs, with the fore limb strong and a
large flat gland on the inner side of the arm ; a strong pad on the
inner side of the first finger, covered during the breeding season
with a greyish brown velvet-like horny layer.

Nasal bones narrow, widely separated from each other and
from the frontoparietals ; ethmoid largely exposed above, truncate
or rounded in front, not extending to between the nasals. Termi-
nal phalanges with short transverse distal expansion.

Measurements, in millimetres.

LR R TR i S 8, "0 T0.. Xfe 13, 33 14. X850 160 17.

S st B TR R - TNE T SR AR ST L
From snout tovent .. 57 st 77 75 57 55 74 70 36 53 54 77 65 64 57 60 81
Head o <. 121 110 25 2§ 20 20 25 24 20 20 19 26 23 22 20 31 206
Width of head <« 2L 19 25 25 20 20 25 23 20 20 19 26 23 22 18 20 26
Snout . v SHEZEN G T0 S8 (7 X0 Py SR AR AT (] G 8 8 11
By i3 DINONR ORECIE7o 0l 81 SR8y B 7 (g W8 8 7 18 79
Interorbital width SHANNORNG By AN 61 el ase sty 6N s 5 5 4507
Tympanum YIRPSERARNORE G T e lig 6t e L e 454 6 S 5 45 596
Fore limb + 38 34 46 47 36 37 46 43 38 38 36 53 42 42 6 3R 52
First finger 9SO T T2t S0 10! 1T Y 10 8 ~7Z§13 AL iTh 9 8 13
Second finger ZORSIGETON 178 S8 X0 9 7 oy 6512 .9 9 8. 7' 1t
Third finger 1T 12 IS 13 fr 12 14 I4 11 11 10 17 I3 I3 12 11 16
Fourth finger 7RO RN SIS MR oy iy 6 XX LY V8T U TG
Hind limb <+ 95 90 128 122 93 07 126 120 100 05 04 142 118 114 97 10T 136
L S e 31 30 42 40 31 31 42%40 32 31 30 45 39 .38 31 32 45
Foot = <229 27 37 37 28 30 30 3780 29 28 43 35 36 20 31 @
Third toe .. <o 15 X6 21 21 316 17 20 19 15 i 1023~ 19 18 15 16 224,
Fourth toe «» 23 22 31 30 22 25 31 31 24 23¢ MWe37 29 24 26 37
Fiith t9e .. ve 16716 a1 &30 17 17 23 23 17 17 [5'f’" 2T 20 17 19 25,

Anam

alis. 16-17, Malabar,

Habitat. Malabar and Ceylon.

_This frog should perhaps be regarded as a variety of the
African R. albilabris, Hallow.

[This species is found chiefly at the edge of rocky streams at
o great altitude. Tt sits exposed on flat rocks and stones and
leaps, often for a considerable distance, into the water when dis-
turbed. N, 4.]

82. Rana florensis.

Rana flovensis, Bouleng. Aun. and Mag. N.H. (6) XIX, 1897, p. 508.

Vomerine teeth in short oblique groups between the choanz,
nearer to the latter than to each other.

Head as long as broad or a little longer than broad, much
depressed ; snout truncate and projecting beyond the mouth, as
long as the eve or a little longer; canthus rostralis strong; loreal
region nearly vertical, deeply concave; nostril nearer the tip of
the snout than the eye; distance between themostrils equal to the
mterorbital width or the width of the upper eyelid; tympanum

very distinct, § to § the diameter of the eye and 3 to 5 times its
distance from the latter,

I-4. Ceylon (types). 5-7, Punduloya, Ceylon. 8. Piermerd, Travancore: g-15. Bolumputty
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Fingers long and slender, terminating in small discs, which
are a little longer than broad, measuring # to } the diameter of the
tympanum, and bear a horseshoe-shaped groove separating the
upper from the lower surface; first finger longer than the second,
third much longer than the snout; subarticular tubercles large and
very prominent. '

Hind limb long and rather slender ; tibio-tarsal articulation
reaching the tip of the snout, heels strongly overlapping when the
limbs are folded at right angles to the body ; tibia 5 to 5} times as
long as broad, about 13 times in length from snout to vent, shorter
than the’ fore limb, a little longer than the foot. Toes ending in
well-developed discs, similar to those of the fingers; web reaching
the discs of the third and fifth, two phalanges of fourth free ; outer
metatarsals separated nearly to the base; subarticular tubercles
large and prominent; no tarsal fold; inner metatarsal tubercle
oval, about } the length of the inner toe ; a round outer tubercle.

Skin smooth above, or rough with small granular asperities ;
a narrow glandular dorso-lateral fold from ubove the tympanum
to the hip, stronger in front; the diStance between the dorso-
lateral folds, on the back, 5 to 6 times in length of head and body ;
a glandular fold from below the eye to the shoulder, Iower parts
smooth.

Grey or olive above, sides of head darker ; tympanum brown ;
dorso-lateral fold not darker; limbs with dark cross-bands. Lower
parts much “spotted or marbled with dark brown, the throat and
breast neasly éntirely of a dark brown.

Males witl*internal vocal sacs ; fore limb very strong, with a
flat gland on the inner side of the arm.

Nasal bones narrow, oblique, widely separated from each

Second finger

other and from the frontoparietals: ethmoid largely exposed
above, extending to between the nasals.
Eggs 2 millim, in diameter.
Measurements of types, in millimetres.

d d d g
From snout to vent .. 66 64 61 73
Head o 22 23 a1 ‘26
Width of head 19 20 18 26
Snout o 3 3 8 9
Eye A0 8 8 7 9
Interorbital width 5 5 45 7
Tympanum s A 5 6 5 6
Fore limb ., 2 - .. 46 43 44 50
First finger 9 9 1o 12

8 b1 8 10
Third finger v RS v B PR
Fourth finger R b (o
Hind limb. . k% = <« II2 110 110 132
Tibia oo < s SO | (PR < AR Y
Foot o oo 3% A 35 34 34 43
Third toe ., % 2 o 18 18 17 21
FFourth toe. . oS 1 3t 27, 20 28 36
Fifth toe .. i o s

Habitat. Flores, above 3,000 feet.
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Distinguished from R. temporalis by the smaller groups -of
vomerine teeth, which do not extend posteriorly beyond the
choanz, and by the larger discs.

83. Rana nicobariensis.

Hylorana sticobariensis, Stoliczka, Fourn, As, Soc. Beng. XXXIN, 1870,
p- 150, pl. ix, fig. 2

Rana macularia, var. javanica, Horst, Notes Leyd. Mus. V, 1883, p. 213

Rana nicobariensis, Bouleng. Ann. and Mag. N.H. (3} XV, 1885, p. 380,
Faun. Ind., Rept. p. 450 (1890}, Ann. and Mag. N.H. (6) VIII, 1801,
p- 301: Vincig. Ann. Mus. Genova (2) X1I, 1892, p. 525; van Kam-
pen, Zool. Fahrb., Syst. XXII, 1905, p. 704; Bouleng. Faun. Mal.
Pen., Rept. p. 240 (1012); Annand. Wem. As. Soc. Beng. V1, 1917,
pp- 140, 142.

Rana erythraa, var. elongata, Werner, Faliresb. Nat. Ver. Magdeb. 1892,
P 253

Rana lemniscata, Boetlz, Zool, Ans. 1893, p. 337-

Rana tytleri; part., 1senschimid, Mitth, Nat. Ges, Bern, 1903, p. 9.

Rana javanica, van Kampen, in M. Web, Zool, Ergebn Reise Nied. O.-Ind.
1V, p. 302 (1907) and Nat. Tijdsciir. Ned. [nd. LXIX, 1909, p. 306:
Annand. Fourn. Fed. Mal. St. Mus. V11, 1917, p. 108.

Vomerine teeth in oblique groups or short series between the
choanz, or extending a little beyond the level of their posterior
borders, equally distant from each other or a little nearer the
latter,

Head longer than broad, much depressed ; snout more or less
pointed, more or less projecting beyond the mouth, longer than
the eye; canthus rostralis strong; loreal region nearly vertical,
deeply concave; nostril nearer the tip of the snout than the eye;
distance between the nostrils equal to the interorbital width, which
equals or a little exceeds that of the upper eyelid; tympanum
very distinct, 3 to 4 the diameter of the eye, 3 to 5 times its dis-
tance from the latter.

. Fingers long and slender, with a feeble dermal border, termin-
ating in rather small discs which are as long as broad, § to 3 the
diameter of tympanum, with the upper surface separated from the
lower by a horseshoe-shaped groove; first finger longer than the
second, third longer than the snout; subarticular tubercles moder-
ately large, very prominent. 7

Hind limb rather long and slender, the tibio-tarsal articulation
reacl_ung the nostril or the tip of the snout, the heels strongly over-
lz_tppmg when the limbs are folded at right angles to the body;
tibia 5 to 5} times as long as broad, 1§ to 2 times in length from
snout to vent, a little shorter than the fore limb, as long as or a
little longer than the foot. Toes ending in rather small discs,
same as those of the fingers, | to i webbed, 2 or 3 phalanges
of fourth free; the web rarely reaching the discs of the third and
fifth toes; outer metatarsals separated nearly to the base; sub-
articular tubercles rather small, prominent; no tarsal fold : inner
metatarsal tubercle oval, } to } the length of the inner toe; a
round outer tubercle.

Skin smooth or finely granulate above, with or without small
warfs; a strong, narrow or moderately broad glandular dorso-
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lateral fold from above the tympanum to the hip, its distance from
its fellow, on the back, 5 to 6 times in the length of head and body.
Lower parts smooth, posterior part of thighs granulate.

Greyish or reddish brown above, uniform or spotted with
darker!; sides of head dark brown or black, which shade may be
prolonged on the sides of the body below the lateral folds; a white
streak on the upper lip; limbs with dark cross-bands. White
beneath, uniform or spotted with brown, throat and breast brown
in the males.

Males with internal vocal sacs: fore limb strong, with a flat
oval gland on the inner side of the arm and a moderately strong
pad on the inner side of the first finger.

Nasal bones narrow, oblique, widely separated from each
other and from the frontoparietals ; ethmoid largely exposed above,-
extending to between the nasals.

Tadpoles from Tenasserim, received under the name of R. nico-
bariensis from the Indian Museum, have the tail obtusely pointed
and 1} to 1% times as long as the body, and bear black dots and
light-edged black ocellar spots; the beak is narrowly edged with
black and there are 6 or 7 upper and as many lower series of
labial teeth, the 2 or 3 outer upper and all but the inner lower
uninterrupted.

Eggs measure 13 millim. in diameter in a female 42 millim.
long from snout to vent. :

Habitat. Nicobars, Tenasserim, Malay Peninsula, Sumatra
and neighbouring islands, Borneo, Mentavei, and Java.

The web between the toes varies in extent, sometimes reach-
ing the discs of the third and fifth, sometimes not extending be-
yond the basal phalanx; but these two extremes are connected
by every degree.

Rana nicobariensis and R. varians, Blgr., are two closely allied
species, which may be distinguished as follows :—

R. nicobariensis—Nostril considerably nearer the tip of the
snout than the eye; tibio-tarsal articulation reaching the nostril
or the tip of the snout; toss I to § webbed, 2 phalanges of third
and fifth free; male with a flat gland on the inner side of the arm.

R. varians.—Nostril equally distant from the eye and the tip
of the snout, or a little nearer the latter; tibio-tarsal articulation
reaching beyond the tip of the snout; web reaching the discs of
the third and fifth toes; male without humeral gland.

In 18qr (Ann. and Mag. N.H. VI1II, p. 291) I identified R.
macularia, var. javanica, Horst, with R. nicobariensis, but both van
Kampen (in M. Weber, Zool. Ergebn. Reis. Nied. 0.-Ind. IV, p. 392)
and Annandale (Journ. Fed. Mal. St. Mus. VII, 1917, p. 108) have
demurred to this identification and regard the Java frog as a distinct
species, R. javanica, which is stated to differ in the nostril being
only a little nearer the 5 of the snout than the eye, in the
broader interorbital region (r} times the width of the upper

i Annandale mentions a spectmen from Java with a faint light vertebral line.
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eyelid), and in the shorter web between the toes, reaching only the
end of the bazal phalanx of the third and fifth toes.

An examination of 5 specimens from Java proves this dis-
tinction to break down.

[It is curious that all the specimens of this frog found in the
Malay Peninsula have been captured in or close to the large lime-
stone caves characteristic of many districts of that country. In

the Jalor caves I have seen individuals well inside the mouth of
the Goah Glap. N. 4.]

84. Rana varians,

Rana varians, Bouleng. Ann. and Mag. N.H, (6) X1V, 1894, p. 86, and
Proc. Zool. Soc. 1807, p. 231; Boettg. Abh. Senck. Ges. XXV, 1901,

p- 366, pl. xv, fig. 8.
Rana moluccana, Boettg, Zool. Ana. 1805, p. 132; Barbour, Mem. Mus.
Comp. Zool. XLIV, 1012, p. 66, fig., pl. v, fig. 12.

Vomerine teeth in strong oblique series between the choanzme
or extending beyond the level of their posterior borders, equally
distant from each other and from the latter.

Head longer than broad, much depressed; snout rounded or
more or less pointed, projecting beyond the mouth, usually longer
than the eye; canthus rostralis strong ; loreal region nearly verti-
cal, deeply concave ; nostril equidistant from the eye and from the
tip of the snout, or a little nearer the latter ; distance between the
nostrils equal to or greater than the interorbital width, which is
equal to or a little less than that of the upper eyelid ; tympanum
very distinct, § to : the diameter of the eye, 1} to 4 times its
distance from the latter.

Fingers long and slender, terminating in small discs which
are a little longer than broad, with the upper surface separated
from the lower by a horseshoe-shaped groove; first finger longer
than the second, third as long as or longer than the snout: sub-
articular tubercles large and very prominent.

Hind limb very long and slender, the tibio-tarsal articulation
reaching beyond the tip of the snout, the heels strongly overlap-
ping when the limbs are folded at right angles to the body ; tibia
5 to 6 times as long as broad, 1} to 1} times in length from snout
to vent, as long as or a little longer or a little shorter than the
fore limb, longer than the foot. Toes ending in small discs, same
as those of the fingers; web reaching the discs of the third and
fifth, usually 2 phalanges of fourth free; subarticular tubercles large
and prominent; outer metatarsals separated nearly to the base:
no tarsal fold ; inner metatarsal tubercle oval, + to } the length of
the inner toe; a small, round outer tubercle,

Skin smooth or finely granulate above, with or without small
warts; a narrow but very prominent glandular dorso-lateral fold
from above the tympanum to the hip, its distance from its fellow,
on the back, 5 to 6} times in the length of head and body. Lower
parts smooth, posterior part of thighs granulate.




166 Records of the Indian Museun. [Vor. XX,

Brown, pink, or grey above; a dark brown or black streak
below the canthus rostralis and a temporal blotch; a whitish
streak along the upper lip ; some specimens with a pale vertebral line
and another along the upper surface of the tibia; limbs with dark
cross-bands ; hinder side of thighs brown or marbled with brown.
Lower parts white, throat and breast sometimes dark brown ; often
a blackish spot on each side of the breast.

Males with internal vocal sacs; fore limb very strong, with a
moderately strong pad on the inner side of the first finger, coyered,
during the breeding season, with a yellowish horny layer.

Nasal bones narrow, oblique, widely separated from each other
and from the frontoparietals; ethmoid largely exposed above,
extending to between the nasals.

Eggs measuring 14 millim. in female 62 millim. long.

Measurements, in millimelres.

e SN TS AR A U AGT0 T 3L 8.
TE T T RS ST TR TR TR R T
From snouttovent .. 42 42 73 72 68 066 66 46 56 63 64 062
Head L G 3T A SRR TWNIC TR FYREY s | AN 3 G & PR K R
Width of head Sishitd - 13 27 NG A SIS AR A TS T AT 20 20 18
Snout S s L YT O L a0l 1Ok 6) SREEEI0 ¢ A0 Y)
Eye 3 R or Bo B AR B NG N
Interorbital width .. s g DATRR TR 7 (O S SRS S SR
Tympanum S 6 i OENP RS R e - 5 48 207 5. 5
Fore limb .. N 2R AOR SN VAL (43 230, 40 4B 44 42
First finger . S NGRS TTI T T e T T D 8 10 T4 (T2 UED
Second finger s (S L T e TS T RIS e o e B,
Third finger 3y 72 S S A s ol T e Rg stk - Isie 13 12
Fourth finger B ghws g FORSH R s I w8 T S10) 0 8
Hind limb .. ve. 76 8% 137 130 133 124 122 81 115 128 122 119
Tibia 3 oS GBS RN A g AT 432 20UNE: 43" 140, 37
Foot e Su FaT. AR T3zl 36 C26) 36 | 34, 9433 36) 35 33
Third toe .. s 12' 13 20, 19 20 20 19 14 16 20 19 18
Fourth toe.. 2o TR 20 33, 31: 3% ‘30 200 721 36 | 33 30
Fiith toe .. N O TV S S ST T T e SO (S L L) R )

1-7. Palawan (types). 8-9. Masarang, Celebes, 10-13. Batjau.

Habitat. TFirst described from Palawan, this species has since
been found in Luzon, in Celebes, and in Batjan, Halmaheira, and
Ternate. ;

Our material shows the characters on which Barbour l)ps.ed his
distinction of R. moluccana from R. varians to be merely ind.lwdual_,
not geographical. Some specimens from Palawan answer his defini-
tion of R. moluccana (shorter web, smaller tympanum)‘

85. Rana alticola.

Hylorana tytler: (non Theob.), Stoliczka, Fourn. As. Soc. Beng. NXNIX,
1870, p. 148, pl. ix, fig. 1. c i 7

Hyl ‘viens., Jerdon, Proc. As. Svc. Beng. 1870, p. 83.

Rayn?,’:;:‘?cg;g,‘%ﬁul{ng. Cat. Batr. Ecand. f’i,. 52, fig. (1882): .\'nnat!d. Rec.
Ind, Mus. VIII, 1912, p. 22, pl. iv, Ag. 1; Malcolm S‘nuth, Forrn,
N.H: Soc. Stam, 11, 1016, p. 107} Annand. Mem. As. Soc. Beng. VI,

‘1917, pp- 140, 144+
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Rana tytleri, part., Bouleng. Faun. Ind., Rept. p. 458 (1890}: Annand.
Menr. As. Soe. Beng. VI, 1617, p. 141,

Rana nigrovittata, part.,, W. Sclater, Proc. Zool. Svc. 1892, p. 345.

Rana alticola, part., Annand. KRec. Ind. Mus VI, u)xz,g. 8. :

Rana leptoglossa (non Cope), Annand. em. As Soc. Beng. VI, 1017,

p- 140, fig,

Vomerine teeth in short oblique series between the choanze or
extending a little beyond the level of their posterior borders,
equally distant from each other and from the latter.

Head longer than broad, much depressed ; snout a little longer
than the eye, more or less obtusely pointed, moderately or feebly
projecting beyond the mouth; canthus rostralis strong; loreal
region feebly oblique, concave; nostril nearer the end of the snout
than the eye ; distance between the nostrils equal to or a little
less than the interorbital region, which equals or exceeds that of
the upper eyelid ; tympanum very distinct. ; to nearly once the
diameter of the eve, 2 to 5 times as long as its distance from the
latter.

Fore limb slender ; fingers long and slender, with small discs
which are longer than broad and bear a groove separating the
upper from the lower surface; first finger a little longer than the
second, third longer than the snout; subarticular tubercles large,
very prominent.

Hind limb long and slender ; tibio-tarsal articulation reaching
the tip of the snout or beyond ; heels strongly overlapping when
the limbs are folded at right angles to the body ; tibia 5 to 6
times as long as broad, 13 to 1% times in length from snout to vent,
as long as or a little shorter than the fore limb, considerably longer
than the foot. Toes slender, with discs same as those of the
fingers but a little broader, webbed to the discs of the third and
fifth, two phalanges (rarely one only) of fourth free; outer meta-
tarsals separated nearly to the base; subarticular tubercles large
and prominent ; no tarsal fold; inner metatarsal tubercle oval
about } the length of the inner toe; a more or less distinct outer
tubercle.

Skin smooth; a feebly prominent, narrow glandular dorso-
lateral fold from above the tympanum to the hip, its distance
from its fellow, on the back, 6 to 6} times in length from snout
to vent ; another, sometimes indistinct, from behind the tympanum
to the shoulder.

Light brown above, scarcely or not spotted, sides dark brown ' ;
a light vertebral streak may be present above the coccyx ; dorso-
lateral fold whitish, black-edged on the outer side; upper lip
whitish with a dark margin; limbs with or without narrow dark
cross-bands. Lower parts white, the throat brown or with crowded
brown spots, usually with a light median line,

Males with internal vocal®sacs; no other secondary sexual
characters.

! The light bar ascending from the upper lip between the eye and the tympa-
num, regarded by Annandale as a specific character of K. [eptoglossa, is pre-
sent in one of the specimens from Klong Beng Lai.
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Nasal bones narrow, oblique, widely separated from each
other; ethmoid exposed above, obtusely pointed in front, not
extending to the nasals, .

Tadpole remarkable for the presence of a parotoid-like porous
flat oval gland on each side of the hody and sometimes a third
near the bhase of the tail. “Tail pointed, 13 to 2 times as long as
head. Mouth moderately large ; beak broadly edged with black ;
7 or 8 upper and as many lower series of horny labial teeth, the
outer upper marginal and uninterrupted, the second upper also
uninterrupted, the others paired ; the lower series all uninterrup-
ted or the innermost narrowly interrupted. A blackish, light-

edged ocellar spot on each side of the muscular part of the tail,
near its bhase.

M easurements, in millimelres. .

L. 2. 3. 4 5 6 7. 8. 9. 10 1L I2
DTS, RS Y T i S S T SRR

From snout to vent . 30 SO 40 49 48 390 38 37 50 63 53 5
Head. . 15 18 17: 18 17 15 14 14 18 23 719, 120
Width of head 13 13 15 15 14 12 3t 11 15 20 16 19
Snout % 6 7 658 6538355 § 7 9 Z 8
Eye .. . oIl SR Gl eis s s WS e % S8 7
Interorbital width 3 RIS A PR T R T RIS A
Tympanum g 4 45 354 34 A B35 4 5 45 3
Fore limb 26 34 34 34 32 27 25 25 33 39 35 37
Sl SEECMGEy e stesin 8 0880 2
Second finger R PR S N T ol s U A
_ Third finger S 30 T1 Yo 0. o, 7 8710713 9. 10
Y ouediuanpet SPRGLG ST B s Ld Ars L 5S 70 58 7
Hind Hmb 66 0o 89 8 8o 71 63 62 82 115 02 104
Tibia .. et gl e R S i R TR |
Foot .. 19 23 23 24 22 20 17 17 22 35 26 30
Third toe o IT 12 12 1t 10 8 8 11 20 13 710
Fourth toe 15 19 10 20 18 16 14 14 18 20 22 26
Fifth toe 1113 13 4 13 13 B & 11 28 1% 18

I-3. Shillong. Assam (ty es). .z, Checra Punjee, Khasi hills. 6. Khasi hills.
7°9. Klong Beng Lai, Siam, pm.) M;nDSon Mts., Tonkin. 11-12. Pegu (Ind. Mus.).

Habitat. Hills of Assam, Siam and Tonkin (near the Kwangsi
frontier), Pegn. A recently transformed young, labelled as from
Moulmein, is preserved in the British Museum and appears to be
referable to the species described and figured by Stoliczka as
Hylorana tytleri.

I believe the specimens referred by Annandale to R. lcpt?-
glossa, Cope, belong to this species. According to Annandal'e s
short description they differ from Cope's type by the longer hind
limb (tibio-tarsal articulation reaching end of snout or beyond in-
stead of to front of orbit) and the dorso-lateral fold is represented
as narrow (instead of ‘ heavy’). No mention is made hy Cope of
the interruption in the dark band gxtending from the tip of the
snout to behind the tympanum; his description 1s © Above
olivaceus, with a blackish band from end of mpzzl'e' to gromn, mar-
gined with yellow below, from below eye to axilla. .

Dr. Annandale has been so kind as tosend me threg speci-
mens from Pegu, from Stoliczka’s collection, representing his Rana
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leptoglossa. Measurements of two of them are given above,
columns II and 12. The only difference I can detect b_etwee_n
them and the more northern specimens on which R. alficola is
founded is the presence of a light vertical bar between the eye
and the tympanum, to which Dr. Annandale has drawn attentlon_.

[This frog, to judge from the prevalence of the tadpoles in
spring, is common round Shillong, but the adult conceals itself at
this season even in rainy weather and I have never succeeded in
finding a specimen. In March and April the tadpoles, which are
gregarious, are to be seen in every pool with a muddy bottom in
the larger streams in the neighbourhood of the station. They are
diurnal in habits and largely carnivorous. In the evening they
conceal themselves, but as soon as the sun is well up they may be
seen to emerge from under the banks and to feed on insect larvae
in the mud. Though very conspicuous in lateral view, from above
they appear entirely dark, of a deep olivaceous shade, and the large
ocellus on the tail is only visible in lateral view. In life it is deep”
orange vellow and black. The parotoid glands pour out a profuse
milky secretion when the tadpole is irritated.

The tadpole with more than one ocellus on the tail is, T now
believe, distinct. In large numbers examined at Shillong none
were found with more than one ocellus, whereas in larval speci-
mens of this type from Burma at least two such markings are
always present on the tail. Perhaps these Burmese tadpoles are
those of R. nicobariensis. ‘I'here must surely have been some con-
fusion about those specimens in the Indian Museum labelled as
being from the Pamirs, N. A4 .

86. Rana celebensis.
Rana celebensis, Peters, Mon. Berl. Ac. 1872, p- 585 van Kampen, in M.
Weber, Zool. Ergebn. Reis. Nied. O.-Ind. IV, p- 395 (1007).

Vomerine teeth in short series extending a little bevond the
level of the posterior borders of the choanz.

Head longer than broad; snout rounded, projecting beyond
the mouth as long as the orbit; canthus rostralis strong; loreal
region nearly vertical, concave ; nostril nearer the tip of the snout
than the eye; interorbital space as broad as the upper eyelid;
tympanum very distinct, nearly as large as the eye.

Fingers with small but very distinet discs, first longer than
the second ; subarticular tubercles well developed.

The tibio-tarsal articulation reaches the nostril; tibia more
than } length of head and body, shorter than the fore limb.

Toes with discs similar to those of the fingers, webbed to the
discs of the third and fifth, two phalanges of fourth free; no tarsal
fold; inner metatarsal tubercle oval, outer round and not much
smaller,

Skin of upper parts finely granulate, with or without large
warts on the back; a broad glandular dorso-lateral fold, as in
R. erythrea. T,ower parts smooth.
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Brown above; loreal and temporal regions, dorsal warts and
dorso-lateral folds darker; a white streak along the upper lip;
limbs with dark cross-bands.

From snout to vent 46 millim.

Habitat. Celebes.

. According to van Kampen, who has examined the type speci-
men, this species is very near R. varians, and he thinks it possible
that both may have to be united. The shorter hind limb and the
broad dorso-lateral fold are, I think, characters sufficient to maintain
the separation.

Van Kampen also thinks that the specimen, of unknown
origin, which I have deseribed in the Catalogue Batr. Ecaud., p. 70
(1882) and in the Proc. Zool. Soc. 1897, p. 232, must belong to a
different species. Of this I am not convinced, as the specimen
agrees in most particulars with the above description, the differ-
ences not exceeding those distinguishing individuals in_ various
species of this group of Rana. These differences are :—Vomerine
teeth not extending posteriorly beyond the choana (equally dis-
tant from each other and from the latter); first finger not lm}gcr
than the second; several large, prominent oval glands on the sides
below the dorso-lateral fold. The tibia is 3§ times as long as broad.

M easurements.

From snout to vent o i .. 45 millim.
Head ., e B 2 NS
Width of head e L % i 10
Snout .. e 5. 35 ot 0
Teyeln ) N P 1 = 5 50
Interorbital width .. 5 0 o 3
Tympanum Y A e o
Fore limb 27
First finger e 3
Second finger e 5
Third finger 7
Fourth finger 4
Hind limb " 74
Tibia s i iy o 25
Foot 5 i o Dok B
Third toe UAs o) I ve 12
Fourth toe & e
Fifth toe it

Che specimen is a male, with internal vocal sacs, strong fore
limbs, and an oval flat gland on the inner side of the arm.

87. Rana garoensis, sp. 1.

Vomerine teeth in short oblique series between the choanz.

Head longer than broad, much depressed ; snout pointed,
strongly projecting beyond the mouth, as long as the eye; canthus
rostralis strong: loreal region not very oblique, concave ; nostril
equidistant from the eye and from the tip of the snout; distance
between the nostrils a little greater than the interorbital width,
which equals that of the upper eyelid; tympanum very distinct,
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1 the diameter of the eye, 1} to 2 times its distance from the
latter.

Fingers rather slender, the tips dilated into very small discs
with a groove separating the upper from the lower surface; first
and second fingers equal, third a little longer than the snout ; sub-
articular tubercles moderately large, prominent. .

Hind limb long, the tibio-tarsal articulation reaching a little
bevond the tip of the snout, the heels strongly overlapping; tibia
4% to 5 times as long as broad, 1§ times in length from snout to
vent, as long as the fore limb, longer than the foot. Toes with
the tips more strongly dilated than those of the fingers, entirely
webbed ; outer metatarsals separated nearly to the base; sub-.
articular tubercles small but very prominent; no tarsal fold;
inner metatarsal tubercle oval, } the length of the inner foe; a
round outer tubercle.

Skin granulate above; a feebly prominent, narrow, interrupted
glandular dorso-lateral fold, from above the tympanum to the hip :
lower parts smooth.

Grevish brown above, blackish brown on the sides, the latter
shade sharply defined above by the canthus rostralis and the
dorso-lateral fold; a white streak along the upper lip ; limbs with
dark cross bars. Lower parts white.

Male unknown.

Measurements.,

From snout to vent o o .. 38 millim.
Head .. e e N ANV
Width of head o5 TS e oy
Snout .. o% b s A s
Eye ) o5 $ o e e 3
Interorbital width .. A Se ik 3
Tympanum ole oe A PN
Fore limb o o) e A
First finger =% ¥4 5 I
Second finger 43 o o o s
Third finger 5 % o IR
Fourth finger A 4 L st e
Hind limb 1S < s e 07
Tibma': =5 X > 5 AT Y]
Foot 5 o3 e e Jor 420
Third toe 5 i i vey 31
Fourth toe e o ok LA
Fiith toe S5 - 33 .y 12

This species is founded on two specimens which Dr. Annan-
dale had referred to a new species under the above name, and
which he has generously passed on to me for description. They
were obtained by Mr. and Mrs. Kemp in the Garo hills, Assam,
above Tura, at an altitude of 3,500 to 3,900 feet. The specimens
were captured leaping about in long grass.

88. Rana nasica.

Rana nasica, Bouleng. Ann and Mag. N.H. (7) N1, 1903, p. 157.

Vomerine teeth in short or moderately long oblique series
between the choanze.
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Head longer than broad, much depressed ; snout pointed, very
prominent, as long as the eye, which is large; canthus rostralis
sharp; loreal region not very oblique, deeply concave; nostril
equidistant from the eye and from the tip of the snout; distance
between the nostrils a little greater than the interorbital width,
which nearly equals that of the upper eyelid; tympanum very
distinct, $ or slightly more than } the diameter of the eye, 1} to 2
times its distance from the latter.

Fingers rather slender, the tips dilated into well-developed
discs with a groove separating the upper from the lower surface;
first finger longer than the second, third a little longer than the
snout ; subarticular tubercles moderately large, prominent. ’

Hind limb long, the tibio-tarsal articulation reaching the tip
of the snout or a little beyond, the heels strongly overlapping ;
tibia 4 to 4} times as long as broad, 13 to I times in length from
snout to vent, a little shorter than the fore limb, a little longer
than the foot. Toes with the tips dilated like the fingers, entirely
webbed ; outer metatarsals separated nearly to the base; sub-
articular tubercles small but very prominent; no tarsal fold;
inner metatarsal tubercle oval, } to 4 the length of the inner toe;
a small, round outer tubercle. :

Skin smooth, with granular tubercles on the pelvic region;
a feebly prominent, narrow glandular dorso-lateral fold from above
the tympanum to the sacral region.

Greyish olive or brown above, with or without blackish spots ;
canthus rostralis, temple, and outer edge of glandular fold black-
ish ; upper lip, from below the nostril, white; tympanum reddish ;
limbs with numerous regular dark cross-bands. Lower parts white,
uniform or dotted with hrown.

Males with a large external vocal sac on each side of the throat.

Nasal bones small, oblique, separated from each other and
from the frontoparietals; ethmoid largely exposed above, pointed
n front and extending to between the nasals. '

Measurements of types, in millimetres.

o o o o
From snout to vent 1A AT 45 42 41
Head ., 2% e ST ys 16 16 135
Width of head A o AT K 13 13 12
Snout .. )L P seh 1O 6 6 55
Eye A o3 2 oo IO o ] 35
Interorbital width .. 50 5o w175 25 3 3
Tympanum i 3% i g 3 3 3
Fore limb o ve ss 29 27 28 26
First finger 7 oy son 10 5 5519
Second finger e Ar = 5 4 5 43
Third finger e oo b b2 7 7 6
Fourth finger o ¥4 Sl hh 4 5 5
Hind limb » . . 8o 75 80 71
Tibia .. % oz .o 206 25 20 24
Foot y - e .o 24 23 2 21
Third toe a7e i s 13 13 13 B
Fourth toe s o Sl 23 20 21 17
Fiith toe Ry i, o R g 14 14 13
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Habitat. Man-Son Mountains, Tonkin, 3,000-4,000 ft, Closely
allied to R. alticola, which differs in the less prominent snout and
the less deeply concave loreal region.

89. Rana arfaki.

Rana arfaki, A. B. Meyer, Mon. Berl. Ac. 1874, p. 138 ; van Kampen,
Nova Guinea, V, Zool. p. 165 (1906), and IX, Zool. p. 36 (1909);
Bouleng. Ann. and Mag. N.H. (9) I, 1018, p. 230.

Limnodytes arfaki, part., Peters et Doria, Ann. Mus. Genova, XI1I, 1878,

Ram?.n?a'fp:qscelis. Bouleng. Ann. and Mag. N.H. (6) 1, 1888, p. 345 Ann.
Mus. Genowva, (23 XVIII, 1898, p. 706; Roux, Abh. Senck. Ges.
XXXIII, 1910, p. 226 ; Bouleng , 7v. Zool. Soc. XX, 1914, p. 249.

Rana waigeensis, van Kampen, Bijdr Dierk. XIX. 1913, p. 90, and Nova
Guinea, 1X, Zool. p 430, pl. xi, fig. 2 (1013).

Vomerine teeth in straight or feebly curved, more or less
oblique series between the choanw or extending a little beyond
the level of the posterior borders of the latter, usually nearer each
other than the choanz.

Head much depressed, as long as broad or broader than long;
snout rounded or obtusely pointed, feebly projecting beyond the
mouth, as long as or a little longer than the eye; canthus rostralis
distinct ; loreal region oblique, deeply concave; nostril equidistant
from the eye and from the tip of the snout or a little nearer the
latter ; distance between the nostrils equal to or greater than the
interorbital region, which is usually slightly concave and measures
2 to #, or rarely nearly equals, the width of the upper eyelid;
tympanum very distinct, 3 or § the diameter of the eye, onceto
twice its distance from the latter. f

Fingers rather long, the tips dilated into small discs which are
longer than broad and with a groove separating the upper from the
lower surface, first much longer than the second, third longer than
the snout, second and third with more or less distinct dermal mar-
gin; subarticular tubercles large and prominent.

Hind limb long, the tibio-tarsal articulation reaching between
the eye and the tip of the snout, the tip of the snout or slightly
beyond ; the heels feebly overlapping; tibia 3 to 4 times as long as
broad, 13 to a little more than 2 times in length of head and body,
shorter than the fore limb, as long as or longer than the foot.
Toes with the tips dilated into small discs similar to those of the
fingers, webbed to the discs; outer metatarsals separated nearly
to the base; subarticular tubercles rather large, prominent; no
tarsal fold ; inner metatarsal tubercle elliptic, moderately prom-
inent, 1 to 2 the length of the inner toe; outer tubercle absent or
flat and rather indistinct.

Upper parts smooth or shagreened, with or without small flat
warts, or granulate with large elongate warts with small horny
spinules; a glandular fold above the temple. TLower parts smooth,
posterior half of thigh granulate.

Olive or brown above, uniform or with darker and lighter
spots, or reddish brown with scattered small yellow spots; tympa-
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num often reddish; limbs without or with very indistinct dark
cross-bands. Whitish beneath, throat and breast usually spotted
or marbled with dark brown.

Males with an external vocal sac on each side of the throat
and a large oval gland on the inner side of the arm; a moderately
strong pad on the inner side of the first finger, covered, during the
breeding season, with a velvety greyish horny layer.

Nasal bones small, oblique, widely separated from each other
and from the frontoparietals; ethmoid largely exposed above,
extending to the anterior borders of the nasals; zygomatic pro-
cess of squamosal longer than the posterior.

Measurements, in millimetres.

15 3o 93s 4n 8= Gorzs 8. 9 100112, 13,

RGeS T e R ] 2
From snout to vent .. 76 162 142 140 120 148 103 103 147 140 84 123 152
Head 0 o» 28 352 30 47 40 50, 30 36 40 50 30 42 ’:2
Width of head .. . a8 ey =y €5 420 50 ‘30! 361755 55 34 50 5
Snout 3o SN D & T (S o O & AU ¢ AN ¥ AR K 18 IQ 12 16 20
Eye o .« ¥t 20 18 16 15 17 14 13 16 18 r 15 2‘:
Interorbital width B s SR A LB 5 0 G (o o) g 701 ; 1A 'f; :(_‘
T anum .. et L3 T0NT0: L T0A WL G 7 s A0
Foy::%imb % .. 47 05 86 84 72 05 62 64 90 80 54 77 Of
First finger .. S, 12 23 22 22 20 25 15 10 21 37 li i 25
Second finger .. P EY0 a0 (07 10, 18 30 12130 A9 10 & LIb I
Third finger .. 55 13 28 260 a3 237.28; 18 18 ‘37 27 l: 2: >
Fourth finger .. Lo G Rt A ST TR WS R ¢ W L R A 0:-_' i
Hind limb A5 .+ 122 250 233 220 205 250 177 175 248 240 140 e
Tibia <. oo 4T E83 Rt Ine 66783 (kg ~55 81 "0 “4d 7Ly
Foot o TN ag axe 6BUIGH o s 53 78 73 45 T
Third toe - .. iv 22 44 37 35 34 4r 37 28 40 39 35 23-, &
Fourth toe .. .. 35 67 86" 54 53 65 45 43 03 6'; L P
Fifth toe . PHGs sy T 43 4T 40 33033 49 R B A o

-2, Mimika R., Dutch New Guinea. 3-5. Soghere, Brit. New 'G(l}i‘:‘iﬁ‘;j‘ypf:
of R. macroscelis), 6. Soghere District. 7-1o. Haveri, Brit. .\e“\n: B.N.C.
Albert Edward Range, B.N.GG, 12, Madew, B.N.G. 13 Astrolabe Mts,, B-

Habitat. New Guinea, Waigeou and Aru Islands. Zzes B2
In this and the 10 following species, I regard the absenc o
the dorso-lateral glandular fold as secondary, these species b?':g’l o
my opinion, derived from the Ranae typicae group of the SUDBEHEE
Rana. ‘
go. Rana andersonii. '
Palylpa'iu'!_g_v"wmuanemi:, Anders. Anat.*Zool, Res. Yinn. p- 346, pl.
xxvi, hg, 1870). '
Cana mrders:’ni?. (IiuJZﬂ,c)ng. Cat. Batv. Ecaud. p. 35 (133{)'- I’;‘““" Ind.,
Rept. p. 447 (1890), and Proc. Zool, Soc. 1899, pp- 108 e 900
Vomerine teeth in transverse or slightly oblique series be.twe'en
the choanz or extending a little beyond th2 level of the posterior
borders of the latter, 1
Head as long as broad or slightly broader than long, mt\.m:
depressed; shout rounded or obtusely pointed, feebly ‘?m}cc]mf
beyond the mouth, as long as the eye or a little shorter ; L,mt. m‘;
rostralis obtuse; loreal region feebly oblique, concave, “O?trll
equidistant from the eye and from the tip of the snout or a little
nearer the former; the distance between the nostrils equals or a

- ”‘“"""“‘:‘mf‘ — ST
N B a———

%
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little exceeds the interorbital width, or that of the upper eyelid ;
tympanum very distinct, ? to ! the diameter of the eye and 1}
to 2 times its distance from the latter.

Fingers rather long, terminating in small discs, which are
longer than broad and divided by a groove into an upper and a
lower portion ; first finger as long as or a little longer than the
second, third much longer than the snout; subarticular tubercles
moderately large, moderately prominent.

Hind limb long: tibio-tarsal articulation reaching the tip of
the snout or a little beyond; heels overlapping when the limbs are
folded at right angles to the body ; tibia 4 to 5 times as long as
broad, 12 to 1} times in length from snout to vent, as long as or a
little shorter than the fore limb, slightly or a little longer than the
foot. Toes ending in small discs, same as those of the fingers,
webbed to the dises; subarticular tubercles rather small, moder-
ately prominent ; no tarsal fold; inner metatarsal tubercle rather
small, feebly prominent, } to i the length of the inner toe; no
outer tubercle.

Back finely areolate or granulatz, sides often with large flat
warts: males with minute white spinose tubercles on the sides.
Lower parts smooth.

Olive above, with large roundish brown spots, the ground colour
sometimes forming a mere network between them; sides with
black spots; limbs with numerous dark cross-bands ; hinder side of
thighs vellow, spotted or marbled with black. Lower parts white,
throat sometimes marbled with brown,

Males with internal vocal sacs; fore limb much thickened, the
inner finger with a large pad, covered, during the breeding season,
with a velvety grey horny layer.

Nasals small and widely separated from each other and from
the frontoparietals; upper part of ethmoid largely uncovered
anteriorly.

M easurements, in millimetres.

1, 2. 3 4. B

d d 2 - ¥
From snout to vent A 66 82 82 03
Head o . 18 23 29 28 30
Width of head . 18 22 30 20 32
Snout 6 7 10 10 11
Eve v 7 8 10 10 11
Interorbital width %% 58 7 6 7
Tympanum ‘e 3> 4 -+ 5 5
Fore limb .. e +e 35 47 61 51 57
First finger . o8 9 T4 1 2
Second finger v 05D 14 10 s
Third finger v, 19 12 16 13 17
Pourth finger 9 8 12 11 12
Hind limb. . . 100 121 156 155 108
Tibia 32 38 51 51 55
Foot ale .o 31 37 50 43 48
Third toe .. 10~ 2 26 3% 27
Fourth toe 2 30 41 3R 40
Fiith toe I8 23 30 30 30

1. Hotha Valley, Yunnan (type). 2-3. Kakhien hills, Upper Burma. 4.
Kuatun, N.-W, Fokien. 5 Foochow.
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Habitat. Upper Burma, Yunnan, Fokien, Hainan,

This species appears to be related to R. grahami in exactly
the same degree as R. adenopleura to R. pleuraden, thus pointing
to a polyphyletic origin for the subgenus Hylorana.

The fact that a glandular dorso-lateral fold is sometimes pre-
sent in R. grahami justifies my belief that its absence in R. ander-
sonit, aswell as in other species which I group with it, is secondary.

91. Rana schmackeri.

Rana schmackers, Boettg. Katal. Baty. Samml. Senck. Ges. p. 11 (1892).

Vomerine teeth in strong, very oblique series originating be-
tween the anterior corners of the choanz and extending consider-
ably beyond the level of their posterior borders.

Snout hardly longer than the orbit, somewhat pointed ; can-
thus rostralis obtuse; loreal region oblique, somewhat concave;
nostril alittle nearer the end of the snout than the eye; inter
orbital region a little narrower than the upper eyelid ; tympanum
very distinct, # the size of the eve.

First finger a little longer than the second; tips of fingers
dilated into small discs. s

Tibio-tarsal articulation reaching the tip of the snout; tibia
1; times in length of head and body ; toes entirely webbed ; tarsal
fold feebly indicated; a very feeble and indistinct inner metatarsal
tubercle ; no outer tubercle.

Skin smooth or finely corrugated; a feeble glandular fold
above the tympanum; a glandular fold from below the eye to the
shoulder ; posterior part of belly feebly granulate.

Bluish green-grey above, with black marblings and la{ger
rounded dark spots, which may be somewhat light-edged ; sides
with sharply defined round black spots; limbs with numerous dark
cross-bars ; sides of head with black spots, the glandular fold below
the tympanum greenish white. ILower parts dirty white, limbs
orange.

From snout to vent 42 millim.

Habitat. Ichang, C. China. )

This species was described from a single specimen 11 tl.l.e
Senckenberg Museum. It appears to be allied to R. andersonit,
from which it differs in the vomerine dentition and in the larger
tympanum.

92. Rana ijima.
Buergeria ijime, Stejneg. Proc. Biol. Soc. Washingt. X1 V » 1901, p. 190,
Rana ijime, Stejneg. Herp. Fapan, p. 121, fig. (1907); T. V ogt, Sitsb.
Ges. Nat, Ly, Berl. 1913, p- 179.

Vomerine teeth in slightly oblique series on a line with the
posterior borders of the choanz. ) :

Snout rounded, somewhat projecting ; canthus rostralis rather
abruptly bent ; loreal region concave ; nostril much nearer the tip
of the snout than the eye; interorbital space slightly narrower
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than the upper eyelid; tympanum very distinct, } the diameter
of the eve. '

First finger extending slightly beyond the second ; tips of
fingers dilated into small discs, that of the third less than half the
diameter of the tympanum.

The tibio-tarsal articulation reaches considerably beyond the
tip of the 'snout; heels strongly overlapping; tibia 1: times in
length from snout to vent, shorter than the fore limb; toes ahout
§ webbed, 2 phalanges of fourth free; discs slightly smaller than
those of the fingers; subarticular tubercles very prominent; no
tarsal fold ; inner metatarsal tubercle oval, not prominent, about
2 the length of the inner toe; a small outer metatarsal tubercle,

Skin of upper parts obscurely shagreened, with a few scattered
pustules on the back and many on the sides; three large glandular
warts behind the corner of the mouth; from the posterior corner
of the eye a somewhat indistinct dorso-lateral fold, which on the
shoulder seems broken up into a series of shorter longitudinal
glands; sides of head and upper surface of tibia with numerous
small white asperities. Lower parts smooth. .

Dark chocolate brown above, apparently nearly uniform,
dorso-lateral folds and upper surface of, limbs paler; a whitish
line under the eye and on the posterior part of the upper lip,
which is mottled with brown along the edge ; flanks pale brownish,
with irregular blackish spots; limbs with dark brown cross-bars ;
hinder side of thighs mottled with dark brown. Lower parts
whitish, with very faint brown mottlings on the throat, on the
chest, and on the hind limbs.

From snout to vent 68 millim.

Habitat. Okinawa Shima, Loo Choo Islands; Formosa.

The above description is ‘derived from Stejneger’s, based on
a single specimen preserved in the Science Collection at Tokyo.

Formosa has been added to the habitat by T. Vogt.

03. Rana signata.

Polypedates signatus, Gunth, Proc. Zool. Soc. 1872, p. boo, pl. xI, fig, c.
Polypedates similis, Ginth. Proc. Zool. Soc. 1873, p. 171.
Rana signata, Bouleng. Cat. Batr. Fegud, p. 71 (1882), and Ann. and Mag.
N.H. (6) V11, 1891, p. 342 ; Werner, Zool. Fahrb., Syst. X111, 1900,
p- 493: Laidlaw, Proc. Zool. Soc. 1900, p. 886 ; Bouleng, Faun. Mal.
Pen., Rept. p. 237 (1913).
Rana similis, Bouleng. Cuf.lp. 72 3
Rana obsoleta, Mocquard, Le Natur. 18go, p. 155, N. drch. Mus. Paris
(3) 11, 1890, p. 147, and Mém. Soc. Zool. France, V, 1892, p. 108.
Vomerine teeth in small oblique groups close together, on a
level with the posterior borders of the choanz or just behind them.
Head a little longer than broad, much depressed ; snout
rounded or subacuminate, feebly projecting beyond the mouth, a
little shorter than the eye, which is very large and prominent;
canthus rostralis distinct ; loreal region very feebly oblique, deeply
Concave ; nostril nearer the tip of the snout than the eye ; distance
between the nostrils equal to or a little greater than the inter-
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orbital width, which is equal to or a little less than that of the
upper eyelid ; tympanum very distinct, % to | the diameter of the
eye, close to the eye or not less than 3 times as long as its distance
from it.

Fingers slender, the tips dilated into very small discs, which
bear a groove separating the upper from the lower surface ; first
finger a little longer than the second, third longer than the snout;
subarticular tubercles moderately large, very prominent.

Tibio-tarsal articulation reaching the tip of the snout or be-
tween the eye and the tip of the snout ; heels overlapping when the
limbs are folded at right angles to the body; tibia 4 to 5% times as
long as broad, 1} to a little less than 2 times in length from snout
to vent, shorter than the fore limb, a little longer than the foot.
Toes slender, the tips with very small discs similar to those of the
fingers, about # webbed, the web reaching or not quite reaching
the discs of the third and fifth, two phalanges of fourth free ; outer
metatarsals separated nearly to the base; subarticular tubercles
rather small but very prominent, no tarsal fold ; inner metatarsal
tubercle oval or elliptic, } to # the length of the inner toe; 2 round
outer tubercle.

Upper parts smooth or with large flat granules; glandular
dorso-lateral fold absent or flat and very indistinct, or represented
by a chain of large warts ; lower parts smooth. .

Dark olive or blackish above, with yellowish spots, of olive
largely spotted or marbled with black ; a yellow or white streak
from the tip of the snout along the canthus rostralis and the bor-
der of the upper evelid, continued along each side of the back ;
sometimes a white line on the upper lip; hind limbs with black
and light cross-bars, or orange spotted or barred with black.
Brownish white or brown beneath, uniform or spotted with white.

Males with internal vocal sacs, strong fore limbs, with a more
or less distinct oval gland on the inner side of the arm,and a small
pad on the inner side of the first finger, covered, during the breed-
mg season, with a yellowish velvety horny layer.

Eggs 13 millim. in diameter in female 50 millim. from snout
to vent, strongly pigmented in the upper third.

. Nasal bones moderately large, separated from each other and
in contact with the ethmoid, which is largely uncovered above and
truncate in front.

Measurements, in millimelres.

o TR TS G R

S0 T RO N x 2 - & 2
From snout to vent e +v 40 40 40 39 36 8 3o 3 38
Head .. ¥ A A15 1L ee POTL TSI B
Width of head oy iR e R AR
Snout T SR i . (LR, L
Eye .. 5 e et s A e T
Interorbital width .. Tt ST O S B
Tympanum j STy IR SR S - B
Fore limb ! 35 Ve 28 "28 28 26 25 40 35 25 20
First finger b % e 7. GAUBE G106 " 539% 2 15S
Seccond finger o i Lamdenee R B e A6 Y U5
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O PR T ¢ o o e S s S

@ dl e R O TN
Third finger 8. 085 SBUNE R i g s e
Fourth finger SRR T L o S 30
Hind limb 60 65 68 66 61 or 83 62 64
Tibia 22°:21 22 22 20 30 26120521
Foot e 21 20 21 21 19 28 24 19 20
Third toe 12537 212 124 I IS N I3 ETIN LY
Fourth toe 791057 217. 15 23 191608
Fifth toe 12 IT 12 12 11’ 160 130 31 It

1. Matang, Borneo (type). 2-7. Latas, Brunei, Borneo. 8. Akar R.,Sarawak.
9. Laguna del Bay, Luzon (type of R. similis).

Habitat. Malay Peninsula (between Kedah and Perak), Su-
matra, Borneo, I,uzon.

94. Rana picturata, sp. n.

Vomerine teeth in oblique groups or short series between the
choana, close together or equally distant from each other and
from the latter,

Head as long as broad, much depressed ; snout rounded or
obtusely pointed, feebly projecting beyond the mouth, shorter
than the eye; canthus rostralis distinct ; loreal region feebly ob-
lique, concave ; nostril nearer the tip of the snout than the eve ;
distance between the nostrils equal to or a little less than the
interorbital width, which is equal to or a little less than that of
the upper eyelid ; tympanum very distinet, § to | the diameter of
the eye, 3 to 4 times as long as its distance from the latter.

Fingers rather long and slender, the tips dilated into small
dises which are longer than broad and with a groove separating the
upper from the lower surface ; first finger longer than the second,
third longer than the snout ; subarticular tubercles large and very

. Prominent,

Hind limb rather long, the tibio-tarsal articulation reaching
the tip of the snout or between the eve and the tip of the snout,
the heels overlapping when the limbs are folded at right angles to
the body ; tibia 4 to 5} times as long as broad, a little more than
half the length from snout to vent, much shorter than the fore
ll_mb, as long as or slightly longer than the foot. Toes with the
tips dilated into small discs similar to those of the fingers, about
i webbed, the web reaching or nearly reaching the discs of the
third and fifth, two phalanges of fourth free ; outer metatarsals
separated nearly to the base; subarticular tubercles moderately
large, very prominent ; no tarsal fold ; inner metatarsal tubercle
oval or elliptic, moderately prominent, } to ? the length of the
mner toe ; a round outer tubercle.

Upper parts more or less granulate, lower smooth.

Black above with numerous large yellow or pale brown round
or irregular spots or marblings, the round spots sometimes with
black centres; a vellow streak round the upper surface of the
snout and the borders of the upper evelids, sometimes continued
on each side of the back; upper lip with small yellowish spots ;
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limbs with more or less irregular black and yellow or pale brown
cross-bands. Lower parts brown, spotted with white, or brownish
white with or without brown marblings.

Males with internal vocal sacs and an oval gland on the inner
side of the arm.

Eggs 1} millim. in diameter in female 68 millim. long from
snout to vent.

Nasal bones narrow, oblique, separated from each other;
ethmoid exposed above, truncate in front, not extending to be-
tween the nasals.

M casurements, in millimetres.

1. 2. 3oa L 4s S, 160 7 8. 0. 10.

g 2y S Nl EEd il o e R o g d
From snout to vent .. 46 70 68 59 44 43 43 44 40 37
Head oTe O S R by T S 7= s s € 05 1y R LR L SR £
Width of head .. S0y iz 22 .20 185 518 L IS N UISARTACE SI2
Snout 5 . 5 7 7 7 5 5 5 5 4 4
Eye o SORRG 8 8 8346 OGREEG) IR0 554 5
Interorbital width EEL W T diis 5 3 ke ) RISt N3
Tympanum o A 5 6 5 35 35 4 4 S0 i3
Fore limb % A% 4y Y4B 43y At At 20| A3 Ayt L0
First finger S WS a0 K12 R a6 iy 7 7 7 55
Second finger ., AL LA, 9 6 6 6 6 55 §
Third finger .. SEETONNTS I T4/ 1L Ot Oy OO B 8- 54 -7
Fourth finger .. g R T s A - Sl R - T 5 5
Hind limb ok v 77 108 116 o8 73 71 70 (}) 65 63
Tibia ate L) P W T B Y B & 22 24 21 20
Foot e D bad e 34" Sas 3003 22 22 24 20 20
Third toe o RIS G s e AT SRR T € TX% i PRI SO0
TFourth toe o .. 20 20 30 27 19 18 18 -20 17 17
Fifth toe g3 €% Gac 70 @t 189 13 137 Y35 (T4T SRR XL

1-4. Bidi Caves, Sarawak. 3-7. Sarawak. 8. Kina Balu. 9-10. Barabas, S.-E.
Borneo.

Habitat. Borneo.,
Intermediate between R. signata and R. glandulosa.

95. Rana ‘moellendorffi.

Rana moellendorffi, Boettg. Zool. Ans. 1893, p- 363. 2

Vomerine teeth in small round groups on a level with the
posterior borders of the choanse, nearer to each’ other than to the
latter.

Head as.long as broad; snout obtuse, as long as the eye;
canthus rostralis blunt; loreal region nearly vertical, deeply con-
cave ; nostril nearer the tip of the snout than the eye; eye large,
very prominent; interorbital region nearly twice as broad as the
upper eyelid; tympanum very distinct, 3 to i the size of the eye.

Fingers slender, the tips dilated into very small discs, which
are longer than broad and provided with a lateral groove; first
finger longer than the second ; subarticular tubercles strong.

I'ibio-tarsal articulation reaching the tip of the snout; tibia
1] to 1} times in length from snout to vent, shorter than the fore
limb. Toes moderately long, the tips dilated like the fingers,
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3 webbed ; subarticular tubercles strong; a rather strong, elongate
inner and a small round outer metatarsal tubercle.

Upper parts finely corrugated, with small warts on the pos-
terior part of the upper eyelids and on the lumbar region ; belly
smooth.

Light bronzy or greyish green above, with numerous sharply
defined black spots, the black predominating over the ground
colour ; lower parts dark brown or blackish, with numerous whitish
spofts. '

Male unknown. .

From snout to vent 49 millim.; hind limb 8o.

Habitat. Culion Id., Calamianes, Philippines.

Types preserved in the Senckenberg Museum.

Appears to be closely allied to R. signata.

96. Rana glandulosa.

Rana glandulosa, Bouleng. Cat. Balr. Ecaud, c]) 73, pl vii, (1882), Anau.
and Mag. N.H. (6) VITI, 1801, p. 201, and XIV, 1804, p. 87: S.
Flower, Proc. Zool. Soc. 1896, p. go5;: A. L. Butler, Fourn. N.H. Soc.
Bomb. XY, 1903, p. 200; Bouleng, Faun. Mal. Pen,, Rept. p. 230
(1013); Annand. Mem. ds. Soc. Beng. V1, 1917, p. 146.

Vomerine teeth in short oblique series between the choanze
or on a level with their posterior borders, equally distant from
each other or nearer to the latter,

Head as long as broad or a little broader than long, much
depressed ; snout rounded or obtusely pointed, feebly projecting
beyond the mouth, as long as or slightly longer than the eye;
canthus rostralis obtuse; loreal region oblique, deeply concave;
nostril nearer the tip of the snout than the eye; distance between
the nostrils equal to or a little greater than the interorbital width,
which is equal to or a little narrower than that of the upper eyelid ;
tympanum Very distinct, § to # the diameter of the eye, 2 to 3
times as long as its distance from the latter.

Fingers rather long and slender, the tips dilated into small
discs which are longer than broad and with a groove separating
the upper from the lower surface ;“first finger much longer than
the second, third longer than the snout; subarticular tubercles
large and very prominent.

Hind limb moderately long, the tibio-tarsal articulation reach-
ing the eye or between the eye and the nostril, the heels overlapping
when the limbs are folded at right angles to the body ; tibia 4 to 44
times as long as broad, 1} to 2} times in length from snout to
vent, much shorter than the fore limb, as long as or a little longer
or a little shorter than the foot, Toes with the tips dilated into
small discs similar to those of the fingers, } to % webbed; outer
metatarsals separated nearly to the base; subarticular tubercles
moderately large, very prominent ; no tarsal fold ; inner metatarsal
tubercle oval or elliptic, moderately prominent, | to # the length
of the inner toe; a round outer tubercle.
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Skin of upper parts smooth or granulate, with large flat
glauflules, at least on the sides; a chain of glands sometimes repre-
senting the dorso-lateral fold ; lower parts smooth.

Olive-brown or reddish brown above, often spotted and
speckled with blackish; lips dark, with large whitish spots or bars;
lim})s with dark cross-bars more or less distinct. T.ower parfts
whitish or buff, uniform or spotted with brown.

Males with an external vocal sac forming folds on each side of
the throat, and a large oval gland on the inner side of the arm.

Nasal bones narrow, oblique, separated from each other;
ethmoid exposed above, truncate in front, not extending to between
the nasals.

Eggs 2 millim. in diameter in female measuring 66 millim.
from snout to vent, unpigmented.

. Measurements, in millimetres.

T ST S S N S 107518

T e T A T N A R
From suoutto vent .. 02 72 66 60 8 350 8 83 60 48 S0
Head v o 30, 25 ‘24 19° 27 .20 277 28 20 16 17
Width of head ws 36" 2% B4 79 27: 20 39 -28. 20 16 17
Snout o2 e By T T S T L0 - Ty s B (O 20
Eye v R NS AR g 1o 1087 6 76
IR hi iR e g et e g 6 6 5 3 4
Tympanum T o N e S S SR AT S SR, A
Fore limb. . 02 ABiwaRl Waris o 130 300 54, 43 39 3§
First finger GRS TARN T Ty 3 13 13712 09
Second finger L AR R Sy e TR I - 6
Third finger SRS Ta T TS TE A Sy iy ¢ 14 (12 e] g
Fourth finger et R RO T T L A P
Hind limb .. 139 111 103 o7 118 g9 113 127 102 73 79
Tibia & b et N N s R L . (e
Toot i A4 34 33, ‘a8 - 30, 3T, 30 38 31 24 ;5
Third toe .. REgmo g TRt g 187 Vs a8, 197 15 2 o‘:
Fourth toe PG A e iag AT gs 30, 32 35 '2 ia
Fifth toe .. TR P B (g D] A ¢ e (ST R 12 &

. " k (type)-
1. Kuala Lipis, Pahang. 2. Malacca. 3-4. Singapore, 3. Sarawa

6. Sarawak. 7. Mt. Mubu, Sarawak. 8.0, Spitang, Sarawak. 10. Mt Ly

Sarawak. 11. Bongon, N. Borneo.

Habitat. Northern Shan States (Burma), Malay Peninsula,
Sumatra, Borneo, Palawan.

97. Rana baramica.
i b Senchk Ges. XXV, 1901, p. 391 i van Kampen,
R“"(‘i“b‘;;?’,\‘\"ct:{;.laz[:)it; g Ifﬂééjlmse;;fs(l Nied, O.-Ind. 'l\'. 1007, P- 399 '
This species appears, from the description, to be' c-loste]ll_:3
related to R. glandulosa, from which it differs prmmpill_\. };111) 1
head being a little longer than broad and the to.es only 4 webbed.
Axial length 55 millim. ; hind limb go: tibia 28.
The types are from the Baram River, Nor'th Borneo, and the
species has been recorded from Banka by van Kampen.
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98. Rana luctuosa.

Limnodytes luctuosus, Peters, Mon, Berl. Ac. 1871, p.579, and A nn. Mus.
Genova, 111, 1872, p. 43, pl. vi, fig. 1. )

Rana luctuosa, Bouleng. Cat. Batr. Ecaud. p. 68 (1882) and Ann. and
Mag. N.H. (3) 11, 1800, p. 341; S. Flower, Proc. Zool. Soc. 1896, p.
gog, pl. xlvi, and 180y, p. 896 A. 1., Butler, Fourn. N.H. Soc. Bomb.
XV, 1903, p.-199; Bouleng. Faun. Mal. Pen., Rept. p. 238 (1912)

Rana decorata, Mocquard, Le Natuy. 1890, p. 155, and N. drch. Mus. (3)
L1, 1890, p. 145, pl. x, fig. 1,

Vomerine teeth in small oblique groups or short series between
the choang, equally distant from each other and from the latter,
or nearer together, y

Head as long as broad, much depressed ; snout rounded, as
long as or a little shorter than the eye, feebly projecting beyond
the mouth ; canthus rostralis indistinct ; loreal region scarcely
c)blique, feebly concave , nostril equally distant from the eve and
from the tip of the snout; distance between the nostrils equal
to or a little greater than the interorbital region, which is a little
broader than the upper eyelid ; tympanum very distinct, % to § the
diameter of the eve, 2 to 3 times as long as its distance from the
latter,

_ Fingers moderately long, the tips dilated into very small
(}15&‘5 with a groove separating the upper from the lower surface ;
first finger longer than the second, third a little longer than the
snout ; subarticular tubercles moderate, prominent.

. Hind limb rather long, tibio-tarsal articulation reaching the
HUp of the snout or between the eve and the tip of the snout, the
heels overlapping when the limbs are folded at right angles to the
body ; tibia 3 to 4 times as long as broad, twice or a little less
than twice in Jength from snout to vent, shorter than the fore limb,
as long as or slightly longer or shorter than the foot. Toes with
discs similar to but a little larger than those of the fingers, }
webbed ; outer metatarsals bound together in the basal third; sub-
articular tubercles moderate, prominent; no tarsal fold ; inner
metatarsal tubercle elliptic, 2 to 2} times in the length of the inner
toe; a very small outer tubercle.

Skin perfectly smooth,
Top of head and back bright red or rich dark chocolate-brown,

bordered all round by a sharply defined white or yellow line ; sides
of head unq body very dark brown or black; tympanum dark
red_djsh brown ; u]oné the lower part of the side of the body a few
white or yvellow spots in an irregular line from the angle of the
mouth to the thigh; limbs very dark brown or bluish black with
lfluish white or very pale grey or orange marblings or transverse
lines. Throat brown or black, remainder of the lower parts dirty
buff, darker on the limbs, sometimes with small light spots.

Males without secondary sexual characters.
Nasal bones very narrow, widely separated from each other by

the ethmoid, which is broadly truncate in front and nearly reaches
the premaxillaries.
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Tadpole with the tail acutely pointed, nearly twice as long as
the body. Beak broadly edged with black ; upper lip with 5 or 6
series of horny teeth, only the outer uninterrupted ; lower lip with
4 series of horny teeth, the innermost narrowly interrupted, the
remainder uninterrupted. 3

Measurements, in millimetres.

) SIS SO AR TR TN T S A ¢ R (o PR 9 €0 & e R € B Y

SR o e - SR R A R e e

Fromsnout tovent 45 43 41 41 49 48 47 43 42 48 44 53 42 42 o
Head Seanrs e TS Y65 167 136 T5 ¥ 516 g 18 Ay 1502l
Width of head 15 15 14 14 16 16 16 13 15 16 15 18 15 15 21
Snout (0 T T AR < P e S S 3T A R e 4
Bye GG B8 WEi6 6 6 §'5) 5506, SIGE 5 5 57
Interorbital width 4 4 4 4 4 4 4 4 4 4 4 4 354 5
Tympanum 4 735 35354 4 4 5354 4 5 35 353
Fore limb 28 25 24 23 20 28 28 23 25 30 26 33 25 25 38
First finger 6 6 s5ss 7 656568 6.8 658 0 (: 10
Second finger i R PP T SO B L A R
Third finger AL EGRNG s R st B8y SRl RORE O 10
Fourth finger . [0} 464 4 455 5 5 4354506 5 6 4 4 7
Hind limb .. 74 68 66 683 8 78 77 68 7r 80 72 83 7O 7O ?
Tibia L 23, 21 ar 21 258 24 25 21 23 25 23 20 22 22 31
Foot .. si. 23 21 21 21 23 24 25 21 =22 25 24 26 22 22 31
Third toe SRRt T 2h T 130T 12 T 12 14 IAESIRI0
Fourth toe i». 18 16 16 16 10 18 19 17 17 20 18 20 16 17 23
Fifth toe SRTT YT R Ta 2 12 53, 1 12 13 (11 12 I 11 16
1-8. Penang hill. g¢-11. Larut hills, Perak. 12, Akar R., Sarawak. 13-14.

Matang, Sarawak. 15. Saiap, Kina Balu, N. Borneo.

; Habitat. Penang hill, between 2,000 and 2,200 feet; Larut
hills, Perak, 4,000 feet, Borneo.

99. Rana debussyi.
Rana debussyr, van Kampen, Nat, Tijdschyr. Nederl. Ind. [.X1X; 1910,
PP- 23. 40, pl. 1, fig. 3. :

Vomerine teeth in short oblique series between the choanze.

Head considerably longer than broad : snout rounded, pro-
jecting beyond the mouth, I} times as long as the eve; canthus
rostralis rather sharp; loreal region feebly ()blique,; nostril nearly
equally distant from the eye and from the end of the snout; inter-
orbital space broader than the upper eyelid; tympanum very
distinct, § the size of the eve,

Fingers with small but distinct discs, first longer than the
second , subarticular tubercles well developed.

Tibio-tarsal articulation reaching the tip of the snout; tibia
5 times as long as broad, more than § length from snout to vent.
Toes with discs small but a little larger than those of the fingers,
webbed only at the base, the web not reaching the basal subarti-
cular tubercles; no tarsal fold; inner metatarsal tubercle small,
elongate, outer smaller still, round.

Skin very finely gfanulate above.

Brown above, black on the side, the two shades separated by
a white streak as in K. luciuosa ; another white streak along the

——— -
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upper lip and the side of the body to the groin; limbs pale brown
with dark cross-bars. Yellowish white beneath.

From snout to vent 50 millim.

Habitat. Sumatra.

This species is déscribed as allied to R. luctuosa, but having
much in common with R. javanica (nicobariensts).

The single specimen is from Deli.

100. Rana grisea.

Rana gpisea, van Kampen, Nova Guinea, IX, Zool. p. 460, pl. xi, fig. 3
(1013); Bouleng. 7. Zool. Soc. XX, 1914, p. 250. and Ann. and Mag
N.H.(9) L, 1018, p. 239.

? Rana nove-britannie, part., Werner, Verh. Zool.-bot. Ges. Wien, 1.1,
1901, p. Oty

Vomerine teeth in oblique groups or short series between the
choghze or extending a little beyvond the level of their posterior
borders, a little nearer to each other than to the latter.

Head as long as broad or a little longer than broad, much
depressed ; snout rounded, projecting beyond the mouth, as lonq
as the eye or a little longer ; canthus rostralis strong ; loreal regmn
not very oblique, deeply concave ; nostril a little nearer the tip of
the snout than the eye; distance I)et\veen the nostrils greater than
ihe interorbital width, which equals % that of the upper evelid;
tympanum very distinct, 2 to § the diameter of the eve and 1} to
3 times its distance from the latter.

Fingers long and slender, terminating in small but very
distinet discs, which are a little longer than broad and bear a
horseshoe slmped groove separating the upper from the lower sur-
face; first finger longer than the second, third much longer than
the snout ; subarticular tubercles large and very prominent.

Hind limb long, the tibio-tarsal articulation reaching beyvond
the tip of the snout, the heels strongly overlapping when the limbs
are folded at right angles to the body; tibia 4 to 43 times as long as
road, 1} to 1§ times in length from snout to vent, slightly shorter
or slightly longer than the fore limb, longer than the foot., Toes
ending in well-developed discs, similar to but a little larger than
those of the fingers, entirely webbed or two phalanges of fourth
free;; outer metatarsals separated nearly to the base; subarticular
tubercles moderately large, prominent; no tarsal fold; inner meta-
tarsal tubercle elliptic, 2 the length of the inner toe; a round
outer tubercle.

Skin of upper parts smooth or finely granulate, with a few
scattered small warts and white spinulose tubercles, which are very
crowded on the dorso-lateral folds; a rather narrow glandular
dorso-lateral fold from above the tympanum to the hip or not quite
so far; the distance between these folds, on the back, 5 times in the
length of head and body; a glandular fold from below the eye to
the shoulder. I.ower parts smooth.

Brown above, uniform or with small darker spots, loreal and
temporal regions darker; tympanum reddish brown ; limbs with
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oblique or angular dark cross-bands; hinder side of thighs dark
purplish brown. Lower parts brown, more or less spotted or
marbled with brown.

Males with a large external vocal sac on each side of the throat ;
fore limb strong, with a flat glapd on the inner side of the arm; a
large pad on the inner side of the first finger, covered, during the
breeding season, with a greyish, velvety horny layer.

Measurements, in millimetres, of specimens from Utakwa River.

- o o
From snout to vent L. ) v 767 74 68
Head A 7 kS SN2y 26 24
Width of head a7 26 22
Snout Ly % i et L 10 9
Eye G IR 25 ok Sge N AT 8
Interorbital width o b o 4 4
Tympanum ., o e 3520 6 3
Fore limb s 2 voanidBE 49" 40, N
First finger .. £ % T 11 10
Second finger. . 1Y Fer A5 10 9 9
Third finger .. X 2 e b L 14 T4
TFourth finger, , 7% o PESTO G l(:
Hind limb e - B33 135 IRS
Tibia 2 o 3 s 46 36 42
Foot . ” ¥ P T LT
Third toe .. i 2 i) N TS 020
Fourth toe ., L& il S S R
Fifth toe o =3 o e T 24 22

Habitat. Dutch New Guinea. The type is from the Wetnt
Mts. about 4,200 ft.; the specimens in the Brit. Mus. are from the
Utakwa R., 2,500-3,000 ft. - . 1
Distinguished from R. florensis by the more oblique loreal
region, the rather longer hind limbs, and the presence of externa

vocal sacs in the male; from R. krefftii by the longer hind limbs.

101. Rana krefftii.

Hylorana erythraca, part., Ginth. Cat, Batr. Sal. p. 73 (1955«
Rana krefftii, Bouleng. Caf. Batr. Ecaud. p. 04, pl. i1, .“5' -(Q)
Zoaol. Soc, X11, 1886, p. 52,.and dup. and Mag. N.H.

Ramix)- ﬁto(':"(r-briiavn:iw. Werner, Zool. Ans. NVIL, 1804 p- 1535 and
Mitt. Zool., Mus Berl. 1, 1900, p. 111, fig. ] e the
Vomerine teeth in oblique groups or short series betwee!
choanz, equally distant from each other and from the l-atdt?r.qnout
Head a little longer than broad, much d.ql)rcs:_e ,t}{e i
obtusely pointed, projecting beyond the mouth, alb °"‘,5’ & ¢ very
or a little longer ; canthus rostralis strong ; lorea r?”“)flt?o arotit
oblique, deeply concave ; nostril a little nearer el oF 'd::m the
than the eye; distance between the 1195tnls greatertl ot the
interorbital width, which is equal to or a little les: tllla:l l'mneter of
upper eyelid ; tympanum very distinct, gbonk 3 guciEc:
the eye and 2} to 4 times its distance from the latter. S
Fingers long and slender, with narrow.dermal border, i
ating in small but very distinct discs, which are a little Ongl .
than broad and bear a horseshoe-shaped groove separating the




1920.] G. A. BOULENGER : Frogs of the Genus Rana. 187

upper from the lower surface; first finger longer than the second,
third longer than the snout; subarticular tubercles large and very
prominent.

Hind limb moderately long, the tibio-tarsal articulation reach-
ing the eve or between the eye and the nostril, the heels over-
lapping when the limbs are folded at right angles to the body ;
tibia 4 times as long as broad, 2 or a little more than 2 times in
length from snout to vent, much shorter than the fore limb, as
long as or slightly longer than the foot. Toes ending in well-devel-
oped discs, similar to but a little larger than those of the fingers,
the web reaching the discs of the third and fifth. two phalanges of
fourth free; outer metatarsals separated nearly to the base; sub-
articular tubercles moderately large, prominent; no tarsal fold ;
inner metatarsal tubercle oval or elliptic, } to ? the length of the

inner toe; a round outer tubercle,
Skin of upper parts smooth; a moderately broad or rather

broad glandular dorso-lateral fold from above the tympanum to
the hip, the distance between these folds, on the back, 5 to 5%
times in the length of head and body ; a glandular fold from below
the eye to the shoulder, followed by a small glandule. T.ower
parts smooth.

Uniform olive or chestnut-brown on the upper surface of the
head and body, dark brown to blackish on the sides, the latter shade
sharply defined above and below ; a white streak extending along
the upper lip; no spots; limbs with dark cross-bands; hinder
side of thighs yellow, marbled with dark brown or black. White
beneath, uniform or spotted or marbled with blackish brown.

Males with an external vocal sac on each side of the throat;
a large flat gland on the anferior side of the arm; a moderately
strong pad on the inner side of the first finger.

Osteological characters as in K. papua.

Measurements, tn millimetres.

T 2. 3 4. 5. 6. 7s
d - - * ks < 2
¥rom snout to vent senh50 04 73 57 54 30 49
Head AR sav @l 22 27 21 21 18 8
Width of head 20 21 23 19 19 17 17
Snout S 8 9 It 8 8 6 6
Eye v 7's 8 9 7 8 6 6
Interorbital width 35 4 4'5 4 35 3 3
Tympanum S o] s o 5 s 4 4
Fore limb o S JOL 43 45 30 35 31 33
First finger eta 10 10 12 9 7 7 7
Second finger Stiae 7 WS A (] 8 6 6 6
Third finger s AR o i3 13 12 9 10 10
Fourth finger Tl (O 85 11 7 7 6 6
Hind limb 9 .. 94 104 116 92 78 75 74
Tibia .. 3 o 32 37 2 23 23 2;
Foot .. v, ve. 28 2 37 28 2 23 2;
Third toe o vey X5 17 19 5 13 13 13
Tourth toe e AR 28 32 25 20 2 20
Fifth toe " o i L) 18 22 17 i4 14 14

1. Solomon Ids. (type). 2. San Christoval (type). 3. Santa Anna. 4. Isabel

5-7. Guadalcanar,
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Habitat. Solomon Islands.—Werner’s original description of
R. nove-britannie, from New Britain, applies well to this species,
except for the size of the tympanum, stated to be nearly as large
as the eye. My suggestion as to the New Britain frog being refer-
able to R. krefftii has been confirmed by Roux, Rev. Suisse Zool.
XXVI, 1918, p. 4I1. :
102. Rana papua.

Rana papua, Lesson, Voy. Coguille, Zool. 11, i, p. 50, pl. vii, fig. 1 (1830):
Boettg. in Semon, Zool. Forsch. p. 111 (1894): M¢éhely, Zerm. Fiizet.
Budapest, XX, 1807, p. 410: Werner, Mitt, Zool. Mus. Berl. |,
1000, p. 18; van Kampen, Nova Guinea, V. Zool. p. 164 (1906), and
IX, Zool. p. 37 (1909), and p. 450 (1913): Bouleng. 7r. Zool. Soc.
XX, 1914, p. 250, and Ann. and Mag. N.H. (9) 1, 1918, p. 240.

Limnodytes waigiensis, Dum. et Bibr, Erp. Gén. VIII, p. 514 (1841).

Limnodytes papuensis, A. B. Mey. Mon. Berl. Ac. 1874, p. 52 Doria,
Ann. Mus, Genova, V1, 1874, p. 350.

Limnodytes papua, Peters et Doria, Ann. Mus. Genova, NI, 1878,

. 418,
l.im:[:’m;'f)'!es arfaki, part., Peters et Doria, 1. ¢, pl. vi, fig. 1.
Rana papua, part., Bouleng., Cat. Batr. Ecaud. p. 64 (1882); Roux, Abl.
Senck. Ges. XXXI1II, 1910, p. 224.
Rana arfaki, part,, van Kampen, Bijdr, Dierk. XIX, 1913, p. 90.

Rana fallax, van Kampen, Nova Guinea, 1X, Zool. p. 459 (1913).

Vomerine teeth in oblique groups or short series between the
choanm or extending posteriorly beyond them, equally distant
from each other and from the latter or a little nearer each other.

Head as long as broad or longer than broad, much depressed ;
snout obtuse or more or less acutely pointed, projecting more or
less beyond the mouth, as long as the eye or longer; canthus
rostralis strong ; loreal region moderately or feebly oblique, deeply
concave; nostril nearer the tip of the snout than the eye; distance
between the nostrils equal to or greater than the interorbital width,
which is # to once that of the upper eyelid; tympanum very dis-
tinct, } to 3 the diameter of the eye, 1} to 3 times its distance
from the latter.

Fingers long and slender, sometimes with a feeble dermal
border, terminating in small but very distinet discs, which are a little
longer than broad and bear a horseshoe-shaped groove separating
the upper from the lower surface; first finger longer than the
second , third longer than the snout; subarticular tubercles large
and very prominent.

Hind limb long, the tibio-tarsal articulation reaching the
nostril, the tip of the snout, or, usually, bcyoqd the tip of the
snout ; the heels strongly overlapping when the limbs are folded at
right angles to the body ; tibia 4 to 54 times as long as broad,
14 to Iy times in length from snout to vent, as long as or a little
longer or a little shorter than the fore limb, longer than the foot.
Toes ending in well-developed discs, similar to but a little larger
than those of the fingers, the web reaching the disc, or only the
penultimate phalanx of the fourth ; outer metatarsals separated
nearly to the base ; subarticular tubercles moderately large, prom-
inent : no tarsal fold; inner metatarsal tubercle oval or elliptic,
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1 to ¢ the length of the inner toe; a round outer tubercle, excep-
tionally very indistinct.

Skin of upper parts smooth or finely granulate, sometimes
with scattered small warts ; a narrow glandular dorso-lateral fold’
from above the tympanum to the sacrum or to the hip, the dis-
tance between these folds, on the back, 5 to 6 times in the length
of head and body ; a glandular fold from below the eye to the
shoulder, sometimes followed by one or two glandules. Tower
parts smooth.

Olive, brown, or grey above, usually uniform, sometimes with
darker spots on the back and sides; the dorso-lateral fold often
edged with dark brown or black on the outer side ; a dark brown
or black streak below the canthus rostralis and a large temporal
spot; tympanum sometimes reddish brown; the temporal spot
often edged with whitish beneath ; limbs with more or less dis-
tinet dark cross-bands ; hinder side of thighs usually marbled with
dark brown or black, sometimes with a light longitudinal streak.
White or pale yellow beneath, throat and breast often spotted
or marbled with brown.

Males with vocal sacs which are usually internal, but excep-
tionally external, though feebly developed, and forming folds on
each side of the throat; fore limb strong, with a strong pad on the
inner side of the first finger, covered, during the breeding season,
with a velvety, grevish horny layer.

Nasal bones small, oblique, widely separated from each other
and from the frontoparietals, which are grooved along the middle ;
ethmoid largely exposed above, extending to between the nasals;
zygomatic process of squamosal longer than the posterior.

Habitat. New Guinea and neighbouring islands (Waigeou,
Kei, Aru, Timor Laut, Fergusson, Murray, etc.). 3

I am unable to express an opinion on the specimens from
Jobi, referred to R. papua by Barbour, Mem. Mus. Comp. Zool.
XLIV, 1912, p. 65, pl. v, fig. 15, in which the male is provided
with a humeral gland.

103. Rana daemeli.

Hylorana erytlivaca, part., Guanth,  Anw. and Mag. N.H. (3) XX, 1867,
b, 500
I'l_vlolmin daemeli, Steind. Sitsh, Ak, Wien, 1LVIIL, i, 1868, p. 532, pl.—
Hylorana nebubosa, Macleay, Proc. Linn. Soc. N.S.W. L1, 1877, p. 137.
Rana papua, part., Bouleng. Cat. Batr. Ecaud. p. 64 (1832), and An.
and Mag. N.H. (3) XVI, 1885 p. 387; Roux, Abh. Senck. Ges.
XXXILH, 1910 p. 224 “
Hyla nobilis, De Vis, Proc. R. Soc. Queensl, |, 1884, p. 120.
Rana daemeli, Garman, Bull Mus. Comp. Zool. XXXIX, 1901, p- 14
Bouleng. T Zool. Soc. XX, 1914, p. 250, and Aun. and Mag. N.H.
(9) 1, 1018, p. 240. :
Rana nove-guinew, van Kampen, Nova Guinea, 18, Zool. p. 37, pl i,
fig. 5 (190y), and p. 459 (1913).
Vomerine teeth in oblique groups or short series between the
choanz or extending posteriorly a little beyond them, equally dis-
tant from each other and from the latter.
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Head a little longer than broad, much depressed ; snout
obtusely pointed, projecting beyond the mouth, as long as the eye
or longer; canthus rostralis strong; loreal region feebly oblique
or nearly vertical, deeply concave ; nostril a little nearer the tip of
the snout than the eye; distance between the nostrils equal to or
greater than the interorbital width, which is equal to or a litfle
less than that of the upper eyelid; tympanum very distinct, 3§
to i the diameter of the eyve and 3 to 4 times its distance from
the latter.

Fingers long and slender, sometimes with a narrow dermal
border, terminating in small but very distinct discs, which are a
little longer than broad and bear a horseshoe-shaped groove
separating the upper from the lower surface; first finger longer
than the second, third longer than the snout; subarticular tubercles
large and very prominent.

Hind limb moderately long, the tibio-tarsal articulation reach-
ing the eve or between the eve and the nostril; the heels feebly
overlapping when the limbs are folded at right angles to the body ;
tibia 3} to 4 times as long as broad, 2 to 2} times in length from
snout to vent, much shorter than the fore limb, as long as or
slightly longer or shorter than the foot. Toes ending in well-
developed discs, similar to but a little larger than those of the
fingers, the web reaching the discs of the third and fifth, two
phalanges of fourth free: outer metatarsals separated nearly to the
base; subarticular tubercles moderately large, prominent; nc
tarsal fold ; inner metatarsal tubercle oval or elliptic, i the length
of the inner; a round outer tubercle.

Skin of upper parts smooth or with a few scattéred small
warts; a moderately broad glandular dorso-lateral fold, from above
the tympanum to the hip, the distance between these folds, on the
back, 5 to 3} times in length of head and body; a glandular fold
from below the eve to the shoulder, sometimes followed by one or
two glandules. ILower parts smooth.

Greyish or reddish brown above, uniform or with small dark
spots; flanks usually spotted or marbled with dark brown ; loreal
and temporal regions dark brown, tympanum reddish brown; a
more or less distinct light streak along the upper lip, continued on
the glandular fold behind the mouth ; limbs with dark cross-bands:
hinder side of thighs mottled or marbled with dark brown. White
beneath, throat and breast sometimes marbled with brown.

Males with internal vocal sacs.

The eggs measure 1} millim. in a female 76 millim. long.

Measuremenis, tn nillimetres.,

1. 2. 3. 4. £ 6. 7
o' § 2 2 ¥ ¥ B

From snout to vent o7 = 58 80 76 71 42 41 40
Head e Lo Tk Bt 28 27 23 16 15° 14
Width of head .. A s 20 26 23 2 13 13 12
Snout o e e 9 I 1t Q 5 6 3"

Eye . .o s 7 9 0 8 6 6 2z



192 Records of the Indian Museum. [Vor. XX,

1. 2. 3. 4. 3. 6 7

o g ¥ ¥ g $ +
Interorbital width 4 3 5 4 3 3 3
Tympanum s1Gi G 6 6 4 4 35
Fore limb o 33 47 46 44 26 25 24
First Guger .. e 9 12 i1 11 65 6 $°3
Second finger .. e 7 9 10 9 6 SIS
Third finger 11 14 14 12 8 8 7
Fourth finger . 7 9 9 8 35 3 5
Hind limb - J4or 123 11§ 110 63 62 60
Tibia e via oo 29 39 37 35 2 19 19
Foot ae o DR 2 38 13 34 21 19 19
Third toe 14 19 18 18 11 10 10
Fourth toe 24 32 30 30 18 171517

Fifth toe 5 15 22 22 22 12 E 4
1. Port Moresby. 2-4. Cape York. s5-7. Mimika R., Dutch New Guinea.

Habitat. Northern Queensland and New Guinea.

The shorter hind limbs distinguish this species from R. papua ;
in this respect there is complete agreement with R. Arefftii, the
male of which differs in the presence of external vocal sacs and of
a humeral gland.

104. Rana swinhoana.

Rana 5:_1::';1/:0;1{;:4, Bouleng. Awnn. and Mag. N.H. (7) XI1I, 1903, p. 556;
Stejneg. erp. fap. p. 132 (1 .

Ran:k«}sﬂ:pensif, \ 'e}:m?r, A‘}ilt(h??'z’r)tt. Mus. Hamb. XXX, 1913, p. 45.

Vomerine teeth in short oblique series between the choanz or
extending beyond the level of their posterior borders, nearer to
each other than to the latter.'

Head as long as broad or slighly broader than long, much
depressed ; snout rounded, moderately projecting beyond the
mouth, as long as the eye; canthus rostralis obtuse; loreal region
moderately oblique, concave ; nostril equally distant from the eye
and the tip of the snout or a little nearer the latter; distance
between the nostrils greater than the interorbital width, which is
equal to or a little less than that of the upper eyelid; tympanum
very distinct, half the diameter of the eye, 1} to 2 times its dis-
tance from the latter.

Fingers moderately long, the tips dilated into moderately
large dises with a groove separating the upper from the lower sur-
face and measuring half the diameter of the tympanum ; first finger
as long as or slightly longer than the second; subarticular
tubercles rather large and very prominent.

Hind limb long, the tibio-tarsal articulation reaching the tip
of the snout or a little beyond, the heels overlapping; tibia 3} to
5 times as long as broad, 1% to 2 times in length from snout to
vent, shorter than the fore limb, a little longer than the foot.
Toes with discs similar to those of the fingers, entirely webbed or
two phalanges of fourth free; outer metatarsals separated nearly
to the base; subarticular tubercles moderately large and prom-
inent; no tarsal fold; inner metatarsal tubercle oval, feebly

! In the larger female from Kosempo, the vomerine teeth present a curious
anomaly : they form a single V-shaped group just behind the level of the choanze.
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prominent, } to } the length of the inner toe; outer tubercle small
and very indistinct, or absent.

Skin smooth or finely granulate above; dorso-lateral fold
absent or distinct only anteriorly ; a glandular fold from below
the eye to the shoulder, broken up behind; lower parts smooth,
f?e.bily granulate on the posterior part of the belly and of the
thighs.

Brown or dark grey above, with small darker spots, flanks
lighter, usually with black spots ; a dark canthal streak and a dark
temporal blotch ; tympanum reddish brown; awhitish streak along
the upper lip; limbs with rather indistinct dark cross-bands;
hinder side of thighs vellowish, with black spots or marblings.
Lower parts white.

Males witha large external vocal sac on each side of the
throat in front of the arm; fore limb strong; a thick pad on the
inner side of the first finger.

Nasal bones rather small, separated from each other; ethmoid
largely expozed above, pointed in front, extending to bztween the
nasals.

Eggs not pigmented, 3 millim. in diameter.

Measurements, in millimelres.

Ie 2, 3. 4. 5.

$ ? d ¥ 2
From snout to vent .. s as 8o 63 82 64
Head . oo s 20 26 23 2 22
Width of head v S 27 2 23 27 22
Snout e e Sen 10 10 8 10 8
Eye 3%, 5 S5 0 s 10 8 10 8
Interorbital width .. S 6 4 3 5
Tympanum s e SRS T 4 3 4
Fore limb .. Wia .o 49 43 40 48 42
First finger 57 ser. 10 10 7 9'3 9
Second finger ¥ s 10 9 7 9 85
Third finger o e Ly i3 11 14 12
Fourth finger e e e 9 7 9 9
Hind limb 0 B30, #1321 102 245 CII9
Tibia . e oo 42 43 34 40 39
Foot o AP ve. 40 38 30 38 36
Third toe .. e R 823 22 16 20 19
Fourth toe o <o 350 .33 23 30 29
Fifth toe .. < se s 26 25 18 2 23

1-2, Bangkimtsing (types). 3-5. Kosempo.

Habitat. Formosa.

105. Rana cavitympanum.

Runar cavitympanum, Bouleng. Proc. Zool. Soc. 1893, p. 325, pl. xliii,
’lg. 1.

Vomerine teeth in short slightly oblique series between the
choan, nearer to each other than to the latter.

Head as long as broad, much depressed; snout rounded,
scarcely projecting beyond the mouth, a little shorter than the
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eve; canthus rostralis strong ; loreal region feebly oblique, deeply
concave ; ‘nostril slightly nearer the eye than the tip of the snout;
distance between the nostrils greater than the interorbital width,
which is § that of the upper eyelid; tympanum very distinct,
deeply sunk, % the diameter of the eye.

Fingers moderately long, the tips dilated into moderately
large discs with a groove separating the upper from the lower
surface, measuring } the diameter of the tympanum ; first finger
as long as the second, third longer than the snout; subarticular
tubercles rather large and very prominent.

Hind limb extremely long, the tibio-tarsal articulation reach-
ing far beyond the tip of the snout, the heels strongly overlap-
ping when the limbs are folded at right angles to the body ; tibia
6% times as long as broad, 1} times as long as head and body,
longer than the fore limb and than the foot. Toes entirely
webbed, the discs similar to those of the fingers ; outer metatarsals
separated nearly to the base; subarticular tubercles rather small,
moderately prominent ; no tarsal fold ; inner metatarsal tubercle
oval, not quite } the length of the inner toe ; no outer tubercle.

Skin smooth ; no dorso-lateral fold.

Pale grey-brown above ; a broad dorsal area blackish brown,
sharply defined on the sides; a dark bar between the eyes;
a black streak from the lip to the shoulder, passing through the
nostril and eye and above the tympanum ; lips with black spots;
limbs with narrow dark brown cross-bars. ILower parts white.

Male with an external vocal sac on each side of the throat, in
front of the ear; inner finger thickened at the base.

Tadpole with a large ventral sucking disc, free on its bor-
ders, truncate in front. Horny beak black, very finely denticulate
on the edge; lip much developed, not fringed, with 3 uninterrupted
and 8 interrupted rows of horny teeth in front, and 4 uninterrupted
and 1 interrupted rows behind.

Measurements of type specimen (o).

From snout to vent .. e ol oo 44 millim.
e oo o o 5 S ()
Width of head 4 S ve 160w
Snout So ™, +e e e 5
Eye i o oo . e 6w
Interorbital width e o o' S S T
Tympanum . . oo ol o e 3w
Fore limb .. s 53 a2 VR . S
First finger . . oo 59 s ce LON T
Second finger oo R AT Ve O h
Third finger i e L5 P 185 ¥4
Fourth finger oo ol % BT8O g
Hindlimb .o .o . - .+ 90O )
Tibia 1 51 o W P ¢
FOOt .o .o P P . "
Thirdtoe .o .o e . .o fi 0
Fourth toe .. 3% ve e s 23 5
Fifth toe .. .o 5 e SRz

Habitat. Mt. Kina Balu, Borneo.
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106. Rana whiteheadi.

Rana whitelieadi, Bouleng. Ann. and Mag. N.H, (5) XX, 1887, p. 96;
Mocquard, V. drch. Mus. (3) 11, 18g0, p. 146, pl. x, fig. 2; Bouleng.
Ann. and Mag. N.H, (6) VI, 1891, p. 344 ; Mocquard, Mém. Soc.
Zool. France, V, 1802, p. 205 ; Bouleng. Proc. Zool. Soc. 1893, p. 526.

Vomerine teeth in short transverse or oblique series on a line
with the posterior borders of the choanz, or just behind them,
equally distant from each other and from the latter, or closer
together.

Head as long as broad or slightly longer than broad, much
depressed ; snout rounded or obtusely pointed, feebly projecting
beyond the mouth, as long as or a little longer or a little shorter
than the eye, which is very large and prominent ; canthus rostralis
strong ; loreal region feebly oblique, deeply concave ; nostril nearer
the tip of the snout than the eye; distance between the nostrils
equal to or a little greater than the interorbital width, which
equals £ to once that of the upper eyelid ; tympanum very dis-
tinct, 2 to 3 the diameter of the eye, I to 2} times as long as its
distance from the latter. .

Fingers rather long and slender, the tips dilated into moder-
ately large discs with a groove separating the upper from the lower
surface, the discs as long as broad and *measuring } to ¢ the
diameter of the tympanum ; first finger as long as or longer than
the second, third longer than the snout; subarticular tubercles
rather large, very prominent.

Hind limb very long and slender, the tibio-tarsal articulation
reaching far bevond the tip of the snout, the heels strongly over
lapping when the limbs are folded at right angles to the body ;
tibia 6 to 7 times as long as broad, 1} to 1} times in length from
snout to vent, as long as or a little longer or a little shorter than
the fore limb, much longer than the foot. Toes with the tips
dilated into discs similar to those of the fingers, completely webbed,
or two phalanges of fourth free; outer metatarsals separated nearly
to the base; subarticular tubercles moderately large, very prom-
inent; no tarsal fold; inner metatarsal tubercle oval or elliptic,
1 to } the length of the inner toe; outer tubercle very small and
rather indistinct, or absent. ;

_ Skin finely granulate or shagreened above ; a moderately prom-
ment glandular fold above the tympanum, sometimes continued
to about half-way between it and the second or followed by a series
of warts. Lower parts smooth, or posterior part of belly and
posterior half of thighs feebly granulate. :

Dark grey, purplish brown, or reddish brown above, some-
times with darker spots or marblings, or with scattered small light
spots ; a blackish streak below the canthus rostralis and on the
supratemporal fold; temporal region blackish or with blackish
spots, the tympanum yellowish or pale brown with a dark brown
or blackish central spot ; limbs with or without more or less dis-
tinet dark cross-bands: hinder side of thighs purplish brown,
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uniform or speckled with lighter. Lower parts ‘white, uniform or
spotted or marbled with brown.

Males with a small external vocal sac on each side of the
throat, in front of the arm ; fore limb strong ; a large pad on the
inner side of the first finger.

Nasal bones narrow, oblique, widely separated from each
other ; ethmoid largely exposed above, obtusely pointed in front,
extending to between the nasals. Terminal phalanges T-shaped.

Tadpole with a large ventral sucking disc behind the mouth,
free on its borders, truncate in front, tail obtusely pointed, the
upper crest not extending to the base of the muscular part.
Beak black, each mandible formed of two pieces, separated in the
middle line by a considerable interspace ; these pieces ribbed and
strongly toothed ; lips large, lower with a fringe of papillae; 2
uninterrupted and 3 lateral series of horny teeth in front, 4 uninter-
rupted and 1 lateral series behind.

Eggs 2 millim. in diameter.

M easurements, in millimetres.

Yoo s 4l B 6t e 800 YOr IX.t 12
I B I S T T R
From snout to vent .. 64 46 43 93 80 65 63 65 63 62 72 70
Head .. 2 oo 24 17 17 33 27 2% 24 24 23 22 25 24
Width of head . ‘24 16: 16 '33 27 25 24 24 23 22 325 2
Snout. . o SIELIMV s Tal oM 0 19 19, 8 & 10 "9
Eye .. % Se i oteival 1o o' 9, © 8 819 8
Interorbital width ERR Ry G e 16 6 .5 6 5
;{ymg’gngm . S R N 45 45 45 4 ; 43
ore lim ve oe 44 202 O 47 44 4
First finger pi” o (ol o W fg é: ?Z 1? ‘g 11 10 10 9
Second finger .. B 108 Bl 614 1T “Ioldo 10 10 N E819
Third finger 54 SIS €U (VN Co s o s S ¥ s P (i (75008 i & RS2 51
Fourth finger .. L OIS O T ONEGTTO T ST NT OL
Hind limb % .. 131 92 90 180 158 135 136 138 138 131 138 142
Tibia .. 7 .« 44 32 31 60 53 44 45 456 47 44 47 49
Foot ., 73 .« 37 26 25 52 45 38 38 38 39 38 37 37
Third toe 0! .. 200 14 14 30 25 21 21 22 22 20 22 22
anrth toe e <s 32722 2% ‘44 38 32 32 32 34 33 31 3%
Fifth toe = .. 24 16 16 35 30 23 24 24 25 24 25 25

1-10. Kina Balu. 11-12, Pata R.

Habitat, Borneo (Mt. Kina Balu, N. Borneo, and Pata River,
Sarawak).

107. Rana jerboa.

Hylovana jerboa, Ginth. Proc. Zool. Soc., 1872, p. 590, pl. xI. :

Rana jerboa, Bouleng. Cat. Batr. Ecaud. p.67 (1882), Proc. Zool. Soc.
1803, p. 526, and Amn. Mus. Genova (2) XIII, 1893, p.335: M
Weber, Ann. Fard, Bot, Buitens., Suppl. 11, 1808, p. 10, fig.; S
Flower, Proc. Zool. Soc. 1899, p. 916 ; A. L. Butler, Fourn. N.H. Soc.
Bomb. XV, 1003, p. 190: van Kampen, in M. Weber, Zool.
Ergebn. Reise Nied. O.-Ind. 1V, p. 307 (1907), and ZTijdschr. Ned.
Ind. LXIX, 1909, p. 39, pl. i, figs, 3-6; Bouleng., Faun. Mal, Pen.,
Repl. p. 244 Su)lz).

Rana masonii, Bouleng., Ann. and Mag. N.H. (5) X111, 1884, p. 307
Boettg., Ber. Offend, Ver. Nat. 1892, p. 138
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Vomerine teeth in short transverse or oblique series between
the choanae or extending beyond the level of their posterior borders,
equally distant from each other and from the choanae or a little
nearer together,

Head as long as broad or a little longer than broad, much
depressed ; snout rounded or obtusely pointed, scarcely projecting
beyond the mouth, as long as or a little longer than the eye;
canthus rostralis strong ; loreal region feebly oblique and strongly
concave ; nostril equally distant from the eye and from the tip of
the snout, or a little nearer the latter; distance between the nos-
trils equal to or a little greater than the interorbital width, which
is equal to or a little less than that of the upper eyelid; tympa-
num very distinct, § to § the diameter of the eye, 1 to 4 times as
long as its distance from the latter.

Fingers rather long and slender, the tips dilated into moder-
ately large dises with a groove separating the upper from the
lower surface, the discs as long as broad, much smaller than the
tympanum (} to § its diameter) ; first finger as long as or longer
than the second, third longer than the snout ; subarticular tubercles
large, very prominent.

Hind limb extremely long, slender, the tibio-tarsal articulation
reaching far beyond the tip of the snout, the heels strongly over-
lapping when the limbs are folded at right angles to the body ;
tibia 6 to 7} times as long as broad, 1} to 1 times in length from
snout to vent, as long as or a little longer than the fore limb,
much longer than the foot. Toes with discs similar to those of
the fingers or a little larger, entirely webbed, the base of the discs
of the third and fifth involved in the web ; outer metatarsals
separated nearly to the base; subarticular tubercles moderately
large, prominent ; no tarsal fold; inner metatarsal tubercle oval

or elliptic, } to } the length of the inner toe; outer tubercle more
or less distinct, rarely absent.'

Skin of upper parts smooth or finely granulate ; a moderately
broad, moderately prominent glandular dorso-lateral fold from
above the tympanum to the hip, its distance from its fellow, on the

back, 4} to 5} times in length from snout to vent. Lower parts
smooth.

Pale brown, greyish brown, or reddish brown above, uniform
or marbled with darker, dark brown on the sides of the head and
sometimes of the body ; sometimes a black streak on the canthus
rostralis and along the outer side of the dorso-lateral fold, with a
downward process in front of and another behind the tympanum,
which is yellowish or reddish brown with a dark brown central
spot ; limbs with dark cross-bands, which may be very indistinct ;
hinder side of thighs speckled or vermiculate with dark brown, or
marbled with dark brown and yellow. Lower parts white, or belly
yellow, uniform, or throat and breast spotted or speckled with
brown.

Males with a small external vocal sac on each side of the
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throat ; fore limb strong; a moderately thick pad on the inner
side of the first finger.!

Nasal bones small, widely separated from each other; eth-
moid exposed above, truncate or rounded in front, not extending
to the nasals, Terminal phalanges T-shaped.

Tadpole with a large ventral sucking disc behind the mouth,
free on its borders, truncate in front : tail pointed, the upper crest
not extending to the base of the muscular part. Beak black, the
edge feebly denticulate; lip much developed, not fringed, with 4
series of horny teeth in front, the outermost uninterrupted, and 4
behind, only the inner interrupted. This definition is taken from
specimens from Bantam, Java, which I have referred to R. jerboa.

Tadpoles obtained by Max Weber in Java, and referred to the

same species by van Kampen, differ in having small papillae on the
4
=4,

edge of the lip and 8 upf)er and 8 lower series of labial teeth ( e

/
Which of the two tadpoles really belongs to R. jerboa is still
a question, awaiting a solution until we know the larval form of
R. hosii, which also inhabits Java, and the foot of which can hardly
be distinguished from that of R. jerboa.
Eggs 13 millim. in diameter, strongly pigmented.
Habitai. Burma (Kareni hills), Siam, Malay Peninsula, Su-

matra, Borneo, Java.
108. Rana hosii.

Rana hosii, Bouleng. Aun. and Mag. N.HH. (6), VIII, 1891, p. 290, and
Fourn. Fed. Mal. St. Mus. 111, 1908, r 62 ; van Kampen, in M. Weber,
Zool. Evgebn. Reise Nied. O.-Ind. IV, p. 308 (1907), and Bull, Dép.
Agric. Ind. Néerl, XXV, 1909, p. 2 : Bouleng. Faun, Mal. Pen., Rept.
p- 243 (1912); van Kampen, Notes Levd. Mus. XXXV, 1914, p. 260,
Rana durheimi, Baumann, Zool. Fahrb., Syst. XXXI1V, 1013, p. 275, fig.
Vomerine teeth in strong oblique series between the choanae
and extending beyond the level of their posterior borders, equally
distant from each other and from the latter, or nearer together.
Head as long as broad or slightly longer than broad, much
depressed ; snout rounded or obtusely pointed, more or less pro-
jecting beyond the mouth, as long as or a little longer than the
eye; canthus rostralis strong; loreal region slightly oblique or
nearly vertical, deeply concave; nostril nearer the end of the snout
than the eye; distance between the nostrils equal to or greater
than the interorbital width, which is equal to or a little less than
that of the upper eyelid;<tympanum very distinct, i to } the
diameter of the eye, 1} to 3 times as long as its distance from the
latter.
Fingers moderately long, the tips dilated into large discs with
a groove separating the upper from the lower surface, those of the
third and fourth as large as or a little smaller than the tympanum ;

I The statement previously made by me that the vocal sacs are internal and
that the tympanum is larger is due to a confusion with R. /liosiz.
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first finger as long as the second, third longer than the snout; sub-
articular tubercles large, very prominent.

Hind limb long and slender, the tibio-tarsal articulation reach-
ing beyond the tip of the snout, the heels strongly overlapping
when the limbs are folded at right angles to the body ; tibia 44 to
5% times as long as broad, 1} to I times in length from snout to
vent, shorter than the fore limb, longer than the foot. Toes with
discs similar to but smaller than those of the fingers, the web ex-
tending to and involving the base of the discs; outer metatarsals
separated nearly to the base; subarticular tubercles moderately
large, prominent ; no tarsal fold ; inner metatarsal tubercle elliptic,
# to § the length of the inner toe; no outer tubercle. )

Upper parts feebly granulate ; a feebly prominent, sometimes
very indistinet, glandular dorso-lateral fold from above the tympa-
num to the sacrum or to the hip, its distance from its fellow, on
the back, 5 to 6 times in length from snout to vent; a glandular
fold from below the eye to the shoulder, often followed by one or
two glandules. TLower parts smooth.

Uniform purplish brown above, darker on the sides, especially
on the head; a white or whitish streak along the upper lip; limbs
with darker cross-bands, which may be very indistinct. Lower
parts white, uniform or spotted or marbled with brown.

Males with internal vocal sacs; fore limb strong; a moder-
ately strong pad on the inner side of the first finger.

Nasal bones rather small, widely separated from each other
and from the frontoparietals; ethmoid largely exposed above,
truncate in front, not extending to between the nasals. ‘Terminal
phalanges T-shaped.

Eggs not pigmented, 2 to 2} millim. in diameter.

Measurements, in millimetres.
Tin 208,

4. 5 6. ‘7o 8. :9.-1I0. 11. 12 13

§ AR SRR S Bl S G RUT
fomsnont tovent .. 50 48 85 82 37 83 97 490 49 90 97 97 95
Head . vo 18 17 38 27 19 30 30 16 17 28 30 31 30
Width of hea «« 16 15 27 37 19 30 30 16 16 28 30 3r 39
Snout as Vol F AR RTI STE S URISYRLIY . iy 8 1L cL2 13TT¥S
Eye e i 7z 7TRgory. SEN TR Rss oy 7 1o 12 ‘1a. 12
Interorbital space O S S e S T RS S R e SR St
Tympanum .. A R S AT S S D L6 66
Fore limb ., - 33 33 53 55 39 63 63 32 32 38 66 66 63
First finger ., S5 0 0 XY A8 TR ST I (T 13
Second finger 6.6 TE I V8 T4 TRz te ity t1g 13
Third finger .. <« 10 10 I6 17 12 23 20 11 11 |19 20 23 20
Fourth finger P BT o S T TS ¢ O e e g e AT (e 7
Hind limb ., .. o8 87156 155 110 473 167 90 90 158 176 178 167
Tibia .. <+ 33 20 §r 30 36 56 55 3L 31 51 58 Go 56
Foot y2 .. 28 25 a5 46 32 53 49 26 27 49 52 5t 50
Third toe .. 1% 15 25 26 18 3r 30 15 106 30 3T 30 30
Fourth toe ., .. 23 21 37 40 27 45 44 22 23 43 46 45 44
Fifth toe ., 18 16 30 30 21 34 34 17 18 33 36 36 35

1. Bukit Itam, Selangor. 2-4. Kuthla Tehu, Pahang.  5-6. Siolak Daras,
Korinchi, Sumatra. 7. Mt. Dulit, Sarawak (type), 8-10. Mt, Batu Song. Sara-
wak. 12-13. Sarawak.

Habitat. Malay Peninsula, Sumatra, Borneo, Java.
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109. Rana chalconota.

Hyla chalconota, Schleg. Abbild. p. 24, pl. ix, fig. 1 (1837).

Polypedates chalconotus, Tschudi, Class. Batr. p. 34 (1838).

Limnodytes chalconotus, Dum, et Bibr. Er;:. Gén. V111, p. 513 (1841).
Polype gh’s junghulnii, Bleek. Nat. Tijdschr. Ned. Ind. XI, 1850,

p- 460.

Hylarana chalconota, Gunth. Cat. Batr. Sal. p. 73 (1858).

Rana chalconota, Bouleng. Caf. Batr. Ecaud. p. 06, fig. (1882); Boettg.
Ber. Offenb. Ver, Nat. 1892, p. 141 ; Isenschmid, Mitth. Nat. Ges. Bas.
1903, p. 9; van Kampen, Zool. Fahirb., Syst. XXII, 1905, p. 704, in
M. Weber, Zool. Ergebn. Reis. Nied. O.-Ind., 1V, p. 302 (1907), and
Nat. Tijdschr. Ned. Ind, LXIX, 1900, p. 37.

Rana labialis, Bouleng. Ann. and Mag. N.H. (5) XIX, 1887, p. 345, pl.
x, fig. 1, and Ann. Mus. Genova (4) X1V, 1894, p. 617; S. Flower,
Proc. Zool. Soc. 1806, p. 903, pl. xlv, fig. 3; Peracca, Rew, Suisse Zool.
VII, 1890, p. 320; Laidlaw, Proc. Zool. Soc. 1900, p. 886; A. L. Butler,
Forwrn, N.H. Soc. Bomb. XV, 1003, p. 199: Bouleng. Fawun. Mal. Pen.,

Rept. p. 242 (1913).

Rana everetti, part., Bouleng. Proc. Zool. Soc. 1897, p. 232; van Kam-
pen, op. cit. p. 304.

Rana mocquardit, Werner, Zool. Ans. XXI1V, 1901, p. ¢8.

Rana erythraea (non Schleg.), [senschmid, 2. c. p. 7.

Rana tytleri, part,, lsenschmid, ¢, ¢, p. 11.

Vomerine teeth in short oblique series between the choanae or
extending a little beyond the level of their posterior borders,
equally distant from each other and from the choanae.

Head longer than broad, much depiessed ; snout rounded or
more or less pointed, more or less projecting beyond the mouth,
as long as or slightly longer than the eye; canthus rostralis
strong ; loreal region nearly vertical, deeply concave; nostril
nearer the tip of the snout than the eye; distance between the
nostrils equal to or a little greater than the interorbital width,
which is equal to or a little greater or a little less than that of the
upper eyelid ; tympanum very distinct, § to } the diameter of the
eye, close to it or at least 3 times as long as its distance from it.

Fingers rather long and slender, with slight dermal border,
the tips dilated into large discs, those of the third and fourth
measuring 3 to § the diameter of the tympanum, bearing a groove
separating the upper from the lower surface ; first finger as long as
or slightly shorter than the second: subarticular tubercles large,
very prominent.

Hind limb long and slender, the tibio-tarsal articulation reach-
ing between the eye and the tip of the snout, the tip of the snout,
or a little beyond, the heels strongly overlapping when the limbs
are folded at right angles to the body ; tibia 4 to 6 time as long as
broad, 1} to 2 times in length from snout to vent, a little shorter
than the fore limb, longer than the foot. Toes with discs similar
to but smaller than those of the fingers, webbed to the discs of the
third and fifth, two phalanges of fourth usually free; outer meta-
tarsals separated nearly to the base ; subarticular tubercles rather
small, prominent ; inner metatarsal tubercle oval, } to § the length
of the inner toe; a more or less distinct small round outer tubercle.

Skin smooth or granulate above, sometimes with small warts
on the back; a more or less distinet, often rather broad, moder-
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ately or feebly prominent glandular dorso-lateral fold from above
the tympanum to the sacrum, or if to the hip, often broken up
behind, its distance from its fellow, on the back, 5 to 6 times in
length from snout to vent; a glandular fold from below the eye to
the shoulder, followed by one or two glandules. Posterior half
of thighs and usually of belly granulate.

Bright green or bronze-brown above (brown or purple in
spirit), sides dark green or dark brown, with rather indistinct darker
spots; back sometimes with small dark spots; tympanum often
reddish brown; a white or golden streak on the upper lip ; limbs
with more or less distinct dark cross-bands. Whitish beneath,
throat and breast often spotted or marbled with brown.

Males with internal vocal sacs ; fore limb strong.

Nasal bones moderately large, separated from each other and
from the frontoparietals; ethmoid largely exposed above, pointed
in front, extending to between the nasals.

Tadpole with the, tail pointed, about twice as long as the
body. Beak broadly edged with black ; upper lip with 4 series of
horny teeth, the outermost marginal and uninterrupted, the others
interrupted ; lower lip with 3 series of horny teeth, all or only the
two outer uninterrupted.

Eggs measuring 1} millim. in female 58 millim. long from
snout to vent.! _

Habitat. Malay Peninsula, Sumatra, Mantawei Islands, Bor-
neo, Java, Celebes, Philippines.

I now regard R.labialis, from the Malay Peninsula, as a
variety of the typical R. chalconota from Java, from which it differs
in the usually shorter foot as compared with the tibia, the rather
more slender hind limbs, and the smaller size ; but intermediate
specimens completely counect the two extreme forms.

110. Rana macrops.
Rana macrops, Bouleng. Proc. Zool. Soc. 1897, p. 233, pl. xvi, fig. 1.

Vomerine teeth in very small oblique groups between the
choanae, or close together just behind them.

Head as long as broad, much depressed ; snout rounded, pro-
jecting beyond the mouth, shorter than the eye, which is very
large ; canthus rostralis strong ; loreal region nearly vertical, con-
cave ; nostril a little nearer the tip of the snout than the eye;
distance between the nostrils equal to the interorbital space or
the width of the upper eyelid; tympanum very distinct, 3 the
diameter of the eye, 14 to 2 times its distance from the latter.

Fingers long and slender, the tips dilated into rather large
discs, with a groove separating the upper from the lower surface,
and measuring § to § the diameter of the tympanum ; first finger
as long as the second, third much longer than the snout ; subarticu-
lar tubercles moderately large, prominent.

I The Drs. Sarasin have observed this frog in Celebes to lay its eggs in a
frothy mass out of the water, forming a sort of nest as in some Rliacophoruys.
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Hind limb long and rather slender, the tibio-tarsal articula-
tion reaching the nostril or the tip of the snout, the heels overlap-
ping when the limbs are folded at right angles to the body ; tibia
5 times as long as broad, 1§ to 1 times in length of head and
body, shorter than the fore limb, a little longer than the foot.
Toes with discs similar to but a little smaller than those of the
fingers, § webbed; outer metatarsals separated nearly to the
base ; subarticular tubercles moderate, prominent ; no tarsal fold ;
inner metatarsal tubercle elliptic or oval, } to # the length of the
fnner toe ; no outer tubercle.

Skin smooth or finely granulate above, sometimes with a
few small flat warts on the back; glandular dorso-lateral fold
very feebly developed and distinct only anteriorly. Lower parts
smooth.

Olive-green above ; a blackish streak below the canthus ros-
tralis; a blackish band on the temporal region and above the
shoulder, broken up into spots posteriorly ; sides greyish, marbled
with dark brown; a whitish streak from below the eve to above
the arm : limbs with more or less distinct dark cross-bands;
hinder side of thighs marbled with dark brown. Brownish
beneath, throat dark brown, with or without small white spots.

Male with internal vocal sacs and an oval flat gland at the
base of the arm.,

Measurements in millimetres, of types, from Masarang.

q

From snout to vent
Head %

Width of head

Snount %

Eye v

Interorbital width ..

Tympanum

Fore limb

First finger

Second finger .o 5 <
Third finger e o ve
Fourth finger o .
Hind limb

Tibia

Foot

Third toe o Ve e i
Fourth toe G 55 o iat 34
Fiith toe % o IO

ol

o
-
LW w O
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Habitat.—Mountains of Celebes, between 3,000 and 3,300 feet.

111. Rana graminea.

Rana graminea, Bovleng, Prac. Zool. Soc. 1899, p. 958, p: Ixvii, fig. 1.

Vomerine teeth in short oblique series between the choanae,
nearer to each other than to the latter.

Head a little longer than broad, much depressed; snout
rounded, scarcely projecting beyond the mouth, as long as or a
little shorter than the eye; canthus rostralis strong, loreal region
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feebly oblique or nearly vertical, concave ; nostril equally distant
from the eye and from the end of the snout or a little nearer the
latter ; distance between the nostrils greater than the interorbital
width, which measures § to § that of the upper eyelid ; tympanum
very distinct, § to § the diameter of the eye, 5 to 6 times its dis-
tance from the latter. x

Fingers rather slender, with moderately large discs measuring
¥ to } the diameter of the eye, bearing a groove separating the
upper from the lower surface ; first and second fingers equal, third
longer than the snout; subarticular tubercles moderately large,
prominent.

Hind limb long and slender, the tibio-tarsal articulation reach-
ing far beyond the tip of the snout, the tibia reaching the axil,
the heels strongly overlapping when the limbs are folded at right
angles to the body ; tibia 5% to 6 times as long as broad, 1} to 13
times in length from snout to vent, a little shorter than the fore
limb, longer than the foot. Toes with the discs similar to but a
little smaller than those of the fingers, entirely webbed ; outer
metatarsals separated nearly to the base; subarticular tubercles
moderate ; no tarsal fold ; inner metatarsal tubercle elliptic, 1 to
i the length of the inner toe ; no outer tubercle.

Skin smooth ; a moderately broad, feebly prominent glandu-
lar dorso-lateral fold from above the tympanum to the hip, its
distance from its fellow, on the back, 5 times in length from
snout to vent; a glandular fold from below the eye to the should-
er, followed by a strong glandule.

Bright green above, brownish on the sides of the head and
body, below the canthus rostralis and the dorso-lateral fold, and
on the limbs; upper lip white; limbs with regular dark cross-
bands ; hinder side of thighs marbled dark brown and yellow.
Lower parts white.

Males with an external vocal sac in front of the arm; fore
limbs strong.

Measurements, in millimetres.

1. 2, 3.

d d d
From snout to vent 55 e SR 45 50
Head e - 18 18 20
Width of head . 16 16 17
Snout 3 - 6 6 7
Eye .. . 7 7 7
Interorbital width BEH RN AL RN S
Tympanum .. §t5: 1 58 4°5
Fore limb . 32 32 33
First finger .. 6 6 6
Second finger 6 6 6
Third finger .. Q (5} 9
Fourth finger 6 6 6
Hind limb 92 Q0 04
Tibia 30 30 31
Foot 27 26 20
Third toe 135 15 16
Fourth toe 23 22 24
Fifth toe 17 17 19

1-2, Five-finger Mts., Hainan (types). 3. Man Son Mts,, Tonkin,
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Habitat.—Mountains of Hainan and Tonkin near the Kwangsi
frontier.

112. Rana monticola.

Hylorana monticola, Anders. Fourn., As. Soec. Beng. XI1., 1871, p. 25;
Stoliczka, Proc. As. Soc. Beng. 1872, p. 105.

? Hylorana pipiens, Stoliczka, £. ¢. p. 100.

Rana monticola, Bouleng. Faun. Ind., Rept. p. 461 (1890).

Vomerine teeth in oblique groups between the choanae, equally
distant from each other and from the latter, or a little nearer
to each other.

Head as long as broad or a little longer than broad, much
depressed ; snout rounded or obtusely pointed, feebly projecting
beyond the mouth, as long as the eye ; canthus rostralis distinct ;
loreal region feebly oblique, concave ; nostril equally distant from
the eye and from the tip of the snout ; distance between the nostrils
equal to the interorbital width or to that of the upper eyelid ;
tympanum distinct, } to 4 the diameter of the eye, and % to 1}
times its distance from the latter.

Fingers long and slender, terminating in rather large discs,
equal to or a little smaller than the tympanum, as long as broad
and bearing a groove separating the upper from the lower surface ;
first and second fingers equal, third longer than the snout; sub-
articular tubercles moderately large, prominent.

Hind limb long and slender, the tibio-tarsal articulation reach-
ing beyond the tip of the snout, the heels strongly overlapping
when the limbs are folded at right angles to the body ; tibia 5 to
5% times as long as broad, 1} to 1} times in length from snout to
vent, a little shorter than the fore limb, longer than the foot.
Toes ending in rather large discs, but a little smaller than those of
the fingers, nearly entirely webbed ; outer metatarsals separated
nearly to the base; subarticular tubercles rather small, feebly
prominent ; no tarsal fold ; inner metatarsal tubercle oval, } the
length of the inner toe ; no outer tubercle. 1

Skin of upper parts smooth; a narrow, feebly prominent,
glandular dorso-lateral fold from above the tympanum to the hip,
the distance between the two folds, on the back, 5 times-in the
length from snout to vent ; a glandular fold from below the eye
te the shoulder, followed by one or two glandules. ILower parts
smooth.

QYGY or brown above, uniform or with darker spots, sides
sometimes darker; a dark brown canthal streak and a large tem-
poral spot ; a light streak along the upper lip to the shoulder;
limbs with dark cross-bands. Vellowish white beneath.

. Males with an external vocal sac on each side of the throat;
gmbs very strong; a strong pad on the inner side of the first
nger,

Nasal bones small, oblique, widely separated from each other
and from the frontoparietals ; ethmoid exposed but not extending
to between the nasals, Terminal phalanges T-shaped.
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Measurements, in millimetres.

1 2,

d ¥
From snout to vent e K . 41 65
Head .. = A e 16 20
Width of head e Sis - 15 20
Snout S . vt 5 7
Eye s ~ o oo o' 5 7
Interorbital width .. oo 5 e 3 4'5
Tympanum 5e a5 .t 2'5 2:31
Fore limb S X o 32 43
First finger 5 75
Second finger o 5 7°5
Third finger % 53 2 SISO 13
Fourth finger o o oo oYy 8
Hind limb % 25 52 e 81 121
Tibia .. A F e a2t 41 4
Foot .. X 33 2 o 36
Third toe A 56 = AT 21
Fourth toe e =% vie S e Al 30
Fifth toe 53 ol o SR T3 2

1. Darjiling. 2. Darjiling (type).

Habitat. Darjiling. The types are from an altitude of 3,500
feet.

113. Rana gerbillus.
Rana gerbillus, Annand. Rec. Ind. Mu;. VIII, 1912, p. 10, pl. i, fig. 1.

Vomerine teeth in two small roundish groups or oblique series
between the choanae or on a level with their postrior borders.

Head as long as broad; snout rounded, feebly projecting
beyond the mouth, as long as or a little longer than the eye;
canthus rostralis distinct ; loreal region feebly oblique, concave ;
nostril a little nearer the tip of the snout than the eye ; interorbital
space as broad as the upper eyelid; tympanum distinct, } to 2
the diameter of the eye, 1 to 1} times its distance from the latter.

Fingers slender, with large discs, that of the third as large as
or rather larger than the tympanum ; first finger shorter than the
second, third longer than the snout.

Hind limb very long and slender, the tibio-tarsal articulation
reaching far beyond the tip of the snout ; tibia 6 times as long as
broad, 1} to 1} times in length from snout to vent, longer than the
foot. Toes with the discs smaller than those of the fingers,
nearly completely webbed ; subarticular tubercles large but not
prominent, oval ; no tarsal fold; a flat, oval inner metatarsal
tubercle ; no outer tubercle.

Back smooth or obscurely granulate, sometimes with large
compressed longitudinal tubercles scattered more especially on the
sides; a distinct glandular dorso-lateral fold. TLower parts
smooth.

The young type specimen is described as very dark grey above,
obscurely mottled with a paler shade ; lips with pale vertical bars ;
sides pale. spotted with dark grey ; limbs with dark cross-bands.

I The size of the tympanum is very different on the two sides,
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Dull greenish yellow beneath, with large round or oya] 1,y
on the throat and breast.

The adult female which I refer to this species anq of which
measurements are here given, is greyish brown above unspotted
with a blackish streak from the tip of the snout, thr(’)ugh i eyé
and above the tympanum, to the hip, bordering the doreg-jateral
fold; a whitish streak on the upper lip; limbs with dark cross-
bands. Lower parts unspotted.

Male unknown.

own spots

Measurements.
Millim,

From snout to vent s

Head A oo e e A R
Width of head .. C e 56 ot s
Snout o e .. Ve 2 5
‘Eye .. oo .s .- ve i 7
Interorbital width 43
Tympanum : .e e o o 3
Fore limb o oo oo o Zs 2D
First finger g N .. oe s 7
Second finger .. ¥ . ave - 8
Third finger o5 AT I
Fourth finger 8
Hind limb 112
Tibia Sl A
Foot o o ord o e et
Third toe 7% o S5 57 SRS
Fourth toe o' 5O e - Notey . U7
Fiith toe T o oe .o 47 e g

Habitat. The type, a young specimen 33 millim. long from
snout to vent, preserved in the Indian Museum, is from Vembung,
Abor foot-hills (1,100 feet), Assam. I refer to the same species
two specimens from Pashok (3,500 feet), Darjiling district (L. C.
Hartless), also preserved in the Indian Museum.

114. Rana luzonensis,

Rana lusonensis, Bouleng, Ann. and Mag. N.H. (6) XVII, 1806, p. 401.

Vomerine teeth in oblique groups on alevel with the posterior
borders of the choanae and extending beyond them, nearer to
each other than to the choanae.

Head as long as broad or slightly longer than broad, much
depressed ; snout acutely pointed, strongly'projecting beyond the
mouth, longer than the eye ; canthus rostralis strong; loreal region
nearly vertical, concave ; nostril nearer the end of the snout than
the eye: distance hetween the nostrils equal to or a little greater
than the interorbital width, which equals that of the upper eyelid ;
tympanum very distinet, § to § the diameter of the eye, 2 to 4
times as long as its distance from the latter. i

Fingers long and slender, the tips dilated into large round
discs, with a groove separating the upper from the lower surface,
the largest measuring # to § the diameter of the tympanum ; first
finger a little shorter than the second ; subarticular tubercles
rather large, very prominent.
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Hind limb long, the tibio-tarsal articulation reaching far be-
vond the tip of the snout, the heels strongly overlapping when the
limbs are folded at right angles to the body ; tibia 6 to 6} times
as long as broad, I} to I3 times in length from snout to vent, a
little shorter than the fore limb, longer than the foot. Toes with
discs similar to but smaller than those of the fingers, webbed to
the discs of the third and fifth, two phalanges of fourth free;
outer metatarsals separated nearly to the base; subarticular
tubercles moderate; no tarsal fold; inner metatarsal tubercle
oval, feebly prominent, } the length of the inner toe ; outer tubercle
very small or absent,

Skin smooth ; a narrow glandular dorso-lateral fold, from
above the tympanum to the hip, its distance from its fellow, on
the back, 6 to 7 times in length from snout fo vent.

Greyish or olive above, with or without a narrow light verte-
bral streak ; a blackish canthal streak and temporal spot; tym-
panum reddish brown ; upper lip with a light dark-edged streak ;
limbs with dark cross-bands. Whitish beneath, throat and breast
sometimes brown.

Male unknown.

Nasal bones narrow, oblique, widely separated from each
other and from the frontoparietals; ethmoid exposed above,
truncate in front, not extending to the nasals.

Measurements of types, in millimetres.

From snout to vent
% «s 58 43 38 37

Head .. 2 20 15 14 14
Width of head 20 15 14 13
Snout 8 7 6 6
Eye ve oo 6
Interorbital width .. 4 :s;i ; :s;
Tympanum . 4 3 3 3
Fore limb 42 31 28 27
First finger 8 6 5 45
Second finger /R TGS vt i g
Third finger 14 10 9 9
Fourth finger 9 QESE SB=B  IReg
Hind limb TS 86 98 . 73
'11.‘:)1:)1: e % s 37 26 26 28

: .o s ‘e SENSE 26 21 25
Third toe . .o wod X7 12 11 11
Ppurth toe sia s FANE - 21 18 18
Fifth toe 3¢ i ey 15 14 14

Habitat. This species is known from four specimens (female
and half-grown) from the highlands of Lepauto, Luzon, Philippines.

115. Rana mearnsii.
Rana mearnsi, Stejneg. Proc. U. 8. Nat. Mus. XX VI, 1905, p. 343
_ Vomerine tecth in oblique groups commencing on a line
with the hinder edge of the choanae.
Head longer than broad ; snout rather pointed, considerably
longer than the.cye; canthus rostralis well marked ; loreal region
concave ; nostril nearer the tip of the snout than the eye; inter-
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orbital space broader than the upper evelid ; tyvmpanum very
distinct, about | the diameter of the eye.

Fingers very long, the third and fourth with very large discs,
which are pointed anteriorly ; first finger much shorter than the
second. T

Hind limb long, the tibio-tarsal articulation reaching con-
siderably beyond the tip of the snout ; tibia 13 times the length of
head and body. Toes with the tips dilated into small discs about
the size of that of the first finger, nearly entirely webbed; a
feeble inner metatarsal tubercle, about } the length of the inner
toe.

Skin smooth above, with a distinct patch of minute pointed
pustules on the posterior two-thirds of the upper cyelid, and a
similar one, with the pustules somewhat wider apart, above the
tympanum ; a distinct but very narrow glandular dorso-lateral
fold. - Throat and breast smooth, belly and posterior lower sur-
face of thigh coarsely granulate,

Olive-green above, the dorsal side of the head and back
defined by a sharply marked yellow streak ; sides of head purplish
brown ; edge of upper lip yellowish ; indications of obscure dark
cross.-bars on the limbs ; hinder side of thighs dark purplish grey,
sending upwgrd a triangular projection to include the vent; below
the latter, in the dark area, two sharply defined round yellow
spots. Uniform pale yellow beneath.

From snout to vent 62 millim.

_Habitat. Mindanao, Philippine Islands. Type in US.
National Museum.

116, Rana everetti.

Rana ev ; y G v kK 1(1882) ; Qi
e, A, s 3 11, g g, 7 3 Mocaar

Vomerine teeth in short oblique series on a level with and
extending beyond the posterior borders of the choanae, to which
they are nearer than to each other.

Head as long as broad, much depressed ; snout rounded,
scarcely projecting beyond the mouth, a little longer than the eyve;
canthus rostralis strong : loreal region very feebly oblique, con-
cave ; nostril nearer the tip of the snout than the eve; distance
between the nostrils equal to the interorbital width or to that of
the upper eyelid ; tympanum very distinet, § the diameter of the
€ye, 4 times as long as its distance from the latter.

. Fingers long and slender, the tips dilated into large discs
with a groove separating the upper from the lower surface, those
of the third and fourth % the diameter of the tympanum ; first and
second fingers equal, third longer than the snout; subarticular
tubercl.es moderately large, very prominent.

s I‘:;gghl}mb]ratlvlel.' long and slender, the tibio-tarsal articula-
e )inmgi Jetweel{ the eve and the ngstnl, the heels strongly
tits PP g‘\v l‘en the limbs are fnldgd at ‘nght angles to the body ;

4 5 times as long as broad, 1! times in length from snout to
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vent, shorter than the fore limb, a little longer than the foot. ‘T'oes
with discs similar to those of the fingers, but smaller, webbed to
the discs; outer metatarsals separated nearly to the base; sub-
articular tubercles rather small, very prominent; no tarsal fold ;
inner metatarsal tubercle oval, feebly prominent, } the length of
the inner toe ; a very indistinct outer tubercle.

Skin smooth above, with a rather indistinct glandular fold
above the tympanum ; a glandular fold from below the eye to the
shoulder, followed by a glandule. Belly and posterior half of
lower surface of thighs granulate.

Light greyish brown above, with round dark spots ; a darker
band on the side of the head and body ; limbs with indistinct

dark cross-bands. Tower parts white, hind limbs specked with
greyish brown.
Male unknown.

M easurements of type specimens ( 2 ).

From snout to vent o A ++ 87 mllim,
Head . 5 e e e 12%),

Width of head Ve o 320

Snout .. & o s 3 7T

Eye 5% 4 ) (o) .
Interorbital width .. o i )
Tympanum . o o4 oo 8

Fore limb 54

First finger 12

Second finger st 18

Third finger 7 % b 410410

Fourth finger A 3 - set 1%

Hind limb e RR St .. 146

Tibia S5 3 e o vs 48

Foot e ae s ve v A4S

Third toe 2, Ef 3 ol 23

Fourth toe - o 5 Ak 1

Pifth toe A PR ve. 28

Habitat. Tuzon, Philippines. Recorded by Mocquard from
Mt, Kina Baloo, North Borneo.

The type specimen, from Zamboanga, is the only one known to
me, the specimens from Celebes, which T had referred to this
species, being now regarded as inseparable from R. chalconota.

117. Rana ishikawe.

Buergeria ishifawe, Stejneg.. Proe. Biol. Soc. Washingt. X1V, 1901,
P 190,

Rana ishikawa, Stejneg. Hepp. Far. p. 132, fig, (1907).

Vomerine teeth in short series behind the level of the choanae.

Head as long as broad, much depressed ; snout blunt, ver-
tically truncate at the end, as long as the eye; canthus rostralis
well marked ; loreal region feebly oblique, concave ; nostril nearer
the tip of the snout than the eye; interorbital region slightly
broader than the upper eyelid; tympanum very distinet, 3 the

diameter of the eyve and scarcely more than its distance from the
latter.
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Fingers moderately long, with rather large discs about # the
diameter of the eye, first longer than the second.

Tibio-tarsal articulation reaching between eye and tip of
snout ; heels slightly overlapping ; tibia 21 times in length from
snout to vent. Toes about % webbed, the discs a little smaller
than those of the fingers ; subarticular tubercles small, prominent ;
a tarsal fold ; inner metatarsal tubercle flat, less than § the length
of the inner toe; no outer tubercle.

Skin of upper surface exceedingly rough, even on the upper
eyelids and on the sides of the head, the large tubercles wrinkled
radially from a central prominence and surrounded concentrically
by smaller tubercles. Tower surface finely granulate, except the
posterior side of the thigh, which is coarsely so.

Brownish above, with a network of chocolate brown sur-
rounding the large insular tubercles, which are ochraceous-buff,
with the central prominence darker brown ; lips pale, blotched with
dark brown ; limbs cross-barred with dark brown and drab. Pale
russet beneath, with a network of obscure whitish mottlings.

From snout to vent 115 millim.

Habitat. Loo Choo Islands (Okinawa Shima).

« The single specimen is preserved in the Imperial Museum,
Tokyo.
118, Rana crassiovis, sp. n.

Vomerine teeth in short oblique series between the choanae, a
little nearer to each other than to the latter.

Head as long as broad, much depressed ; snout rounded, feebly
projecting beyond the mouth, as long as or slightly longer than
the eye; canthus rostralis distinct; loreal region feebly oblique,
very concave ; nostril a little nearer the tip of the snout than
the eye; distance between the nostrils equal to the interorbital
width or that of the upper eyelid ; tympanum very distinct, about
i the diameter of the eye, 2} times its distance from the latter.

_ Fingers long and slender, with a slight derma! border, the
tips dilated into moderately large discs with a groove separating
the upper from the lower surface, as long as broad and measuring
§ the diameter of the tympanum ; first finger as long as the
second, third much longer than the snout; subarticular tubercles
rather large, very prominent,

Hind limb long and slender, the tibio-tarsal articulation
reacl.nng far beyond the tip of the snout, the heels strongly over-
lapping wl_len the limbs are folded at right angles to the body ; tibia
5% to 6 times as long as broad, 1} to 13 times in length from
snout to vent, a little shorter than the fore limb, longer than the
foot. Toes with discs similar to but smaller than those of the
fingers, webbed to the discs of the third and fifth, two phalanges
of four_th free; outer metatarsals separated nearly to the base;
:_subartxcular tubercles rather small, prominent ; no tarsal fold;
mner metatarsal tubercle oval, feebly prominent, 4 the length of
the inner toe; no outer tubercle,
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Skin smooth or finely granulate above, coarsely granulate on
the sides, smooth beneath ; a short glandular fold above the tym-
panum. '

Dark purplish brown above, with large darker spots or marb-
lings, yellowish on the sides, with round black spots; hind limb
with numerous, very regular dark cross-bands; hinder side of
thighs blackish brown, with white vertical bars, continuation of
the interspaces between the dark cross-bands of the upper surface.
White beneath, throat and breast speckled or spotted with brown.

Male unknown.

Eggs very large and unpigmented, 3 millim. in diameter.

M casurements of the types ( R ), in millsmelres.

From snout to vent .. . .. .. 63 62
Head = oo e o 50 523 21
Width of head Ve s . ve 23 21
Snout 5 . X S e 8
Eye o 8 7
Interorbital width 5 3
Tympanum o 3 A7 oy 4
Fore limb .. o . e oo 44 46
First finger % ols o3 XAS (] 9
Second finger o . o «s 10 0 o
Third finger os oo s 54 14
Fourth finger i vie e R

Hind limb - o oo ve A27. 1234
Tibia s ot e e 5 A2 40
Foot 5 s .o AN .. 37 33
Third toe .. e e e s #3230 19
Fourth toe o o ! ST AERY 28
Fifth toe .. e o e e 21

Habitat. Korinchi, Sumatra, 4,000 feet. The two specimens
were obtained by the Robinson-Kloss Expedition' on the Batra-
chians of which I prepared a report 6 years ago still unpublished.

This species appears to be most nearly related to R. pantherind,
van Kampen, likewise from Sumatra, which differs in having a
larger tympanum, the interorbital space narrower than the upper
eyelid, the first finger shorter than the second, and the belly
granulate.

119. Rana kampeni, n. n.

Rana pantiierina (non Fitz.)), van Kampen, Nat. Tijdschr. Nederl. Ind.
LXIX, 1910, p. 22, pl. i, fig. 2.

Vomerine teeth in short oblique series extending somewhat
beyvond the level of the posterior borders of the choanae.

Head as long as broad; snout rounded, feebly projecting
beyond the mouth, as long as the eye; canthus rostralis strong ;
loreal region feebly oblique, deeply concave; nostril equally dis-
tant from the eye and from the tip of the snout; interorbital

L [Since Dr. Boulenger returned the final proof of this memoir his paper on
the Batrachia and Reptiles of the Robinson-Kloss Expedition has been published,
The reference, which has priority over the description given here, is Fourn. Fed.
Malay States Mus.. V111 (2), 202 (1920). N, 4.],

~
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space narrower than the upper evelid ; tvmpanum very distinct,
about % the size of the eye. [

Fingers moderately long, the tips dilated into large discs,
about as long as broad and % the diameter of the tympanum ;
first finger shorter than the second, third longer than the snout.

Hind limb very long and slender, the tibio-tarsal articulation
reaching far beyond the tip of the snout; tibia 6 times as long as
broad, 14 times in length from snout to vent, much longer than
the foot. Toes with well developed discs smaller than those of
the fingers, nearly entirely webbed ; outer metatarsals separated
nearly to the base; inner metatarsal tubercle small; no outer
tubercle.

Skin smooth, belly granulate.

Bluish grey above, with large bluish black spots with light
centres ; limbs with dark cross-bands: white beneath.

From snout to vent 36 millim.

Habitat. Deli, Sumatra.

120. Rana livida.

¢ Polypedates smaragdinus, Blyth, Fourn. As. Soc. Beng, XX1,1

Polypedates Itvidus, Blyth, Fourn. As. Soc. Beng. XX1V, 1855

Polypedates smaragdinus, Jerd. Proc. As. Soc. Beng. 1870, p. 83.

Polvged«des chiloronotus, Ginth, Proc. Zool, Scc. 1875, p. 500, pl. Ixv,

Rana%h}oramrm. Bouleng. Cat. Buatr. Ecaud. p. 69 (1882).

Rana livida, Bouleng. Ann. Mus. Geneva (2) V, 1887, p- 484, and Fauan.

Brit, Ind., Rept. p. 462 (1890); A. L. Butler, Fourn. N.H. Soc.
Bomb. XV, 1903, p. 201 ; Bouleng. Fawun, Mal. Pen., Rept. p. 245
(1912).

Vomerine teeth in straight or oblique series between or ex-
tending a little beyond the choanae, equally distant from each
other or nearer the latter.

Head as long as broad or slightly broader than long, much
depressed ; snout rounded, feebly projecting beyond the mouth,
as long as or slightly longer or slightly shorter than the eye;
canthus rostralis obtuse: loreal region very feebly obliqqc or
nearly vertical, deeply concave; nostril a little nearer the tip of
the snout than the eye ; distance between the nostrils equal to the
width of the interorbital region or to that of the upper eyelid ;
tympanum very distinct, § to § the diameter of the eye, 1 to 4
times its distance from the latter.

Fingers moderate, depressed, with more or less distinct dermal
horder, the tips dilated into very large discs, as long as broad, as
large as or a little smaller than the tympanum, with a groove
separating the upper from the lower surface : first finger as long
as or a little longer than the second, third longer than the snout ;
subarticular tubercles large, very prominent, ‘

Hind limb long, the tibio-tarsal articulation reaching beyond
t,he tip of the snout, the heels strongly overlapping when the
limbs are folded at right angles to the body ; tibia 4 to 5 times
as long as broad, 1} to 1} times in length of head and body,

852, p. 355.
» Pe 718,
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shorter than the fore limb, longer than the foot. Toes with discs
similar to those of the fingers, but smaller, feebly webbed, the web
feebly notched and involving the base of the discs ; outer metatarsals
separated to the base; subarticular tubercles moderate ; no tarsal
fold ; inner metatarsal tubercle oval, flat, § to 2 the length of the
inner toe ; no outer tubercle.

Skin smooth, flanks and back of thighs granulate ; a glandular
fold from below the eye to the shoulder, followed by a glandule,

Upper surface of head and body green, with or without a few
black spots, sides of head and body dark brown; a white streak
along the upper lip ; limbs with blackish cross-bands; groin and
back of thighs with yellow spots or marblings. Lower parts white
or yellowish, throat and breast usually brown or speckled with
brown.

Males with an external vocal sac on each side of the throat, in
front of the arm ; fore limb strong; a thick pad on the inner side
of the first finger, covered during the breeding season, with a yellow-
ish velvety horny laver.

Nasal bones small, widely separated from each other : eth-
moid exposed above and truncate or rounded in front, Terminal
phalauges T-shaped.

Tadpoles from Tenasserim, referred with doubt to this species,
and badly preserved as regards the labial teeth, are provided with
a ventral sucking-disc, and are peculiar in havmo a round black
spot on each side behind the eye and another on each side of the
belly, near the base of the tail.

}-)ggs 2 millimetres in diameter, not pigmented.

Measurements, in miliimetres.

(N B A 5. O, | (20 R8Iy JOT TS

R I A N Y At 3~ TR 5 N G R S T
From snout to vent 51 51 50 30 49 435 95 93 Q0 84 100 9O
Head .. ¢ 18 18 8 18 17 16 29 28 29 28 32 31
Width of head .. . 18 18 18 18 17 16 20 30 20 29 33 31
Snout e s A7 E G 06 6 6 10 10 10 10 13 It
Eye .. AN o omGE g W 7 6 10 10 10 10 11 10
Interorbital w:dth i e YRR 3 SO 72 A o R e
Tympanum 4 4 4 3 59 SR 58y 1980, B8 CHRL HEE
Fore limb 35 35 35 34 33 32 60 63 38 38 65 6o
First finger 8l g ey 7 6 12 14 12 12 1§ 13
Second finger TR AN IR T TR T £ 6 & 0 ¢ R & O i
Third finger i vo. M1 10 10 10 10 ‘9 187 18 17 17 20 18
Fourth finger R A WO A 7 G, 12 13 11 12 34 12
Hind llmb e .. 95 93 99 90 88 87 170 170 164 160 180 174
Tibia .. ¢ ++ 3% 31 30 30 209 28 57 38 35 ‘52 62 58
Foot .. 20 28 27 2 26, 26 52 32 350 30 53 51
Third toe 15 15 ¥4 Y5 14 14 20 28 28 27 31 30
Fourth toe oo 24 2323 2 22 21 42 44 43 4T 4§ a1
Fifth toe ~ S 207 A% 17 IES AP St sgeag 33 o34 a6 es

1-10. Darjiling (types of P, c¢hloronotus). r11-12. Thagata, Tenasserim,

Habitat. TFastern Himalayas, hills of Assam, Tenasserim, and
Perak.

This handsome frog links the species grouped round R. chal-
conota with R. latopabmnata and its allies, and speaks against Cope’s
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genus Amolops, which one might otherwise feel justified to accept,
at least as a subgenus.

121. Rana ricketti.
Rana ricketti, Bouleng. Proc. Zool. Soc. 1899, p. 168, pl. xix, fig. 2,

Vomerine teeth in small groups close together behind the
level of the choanae.

Head as long as broad or a little broader than long, very
strongly depressed ; snout rounded, projecting beyond the mouth,
shorter than the eye; canthus rostralis distinct; loreal region
nearly vertical, concave; nostril equally distant from the eye
and from the end of the snout; distance between the nostrils
greater than the interorbital width, which is equal to or a little
less than that of the upper eyelid; tympanum more or less dis-
tinct, § to 3 the diameter of the eye, } to once its distance from
the latter.

Fingers rather short, flattened, with distinct dermal border,
ending in large round discs, at least as large as the tympanum, with
a groove separating the upper from the lower surface and another
above corresponding to the long transverse limb of the terminal
phalanx; first finger shorter than the second, third much longer
than the snout ; subarticular tubercles rather small, feebly promin-
ent,

Hind limb long, the tibio-tarsal articulation reaching the tip
of the snout or not quite so far, the heels overlapping when the limbs
are folded at right anglés to the body ; tibia 3} to 4 times as long
as broad, 13 to 2 times in length from snout to vent, a little shorter
than the fore limb, a little longer than the foot. Toes with large
discs similar to those of the fingers but a little smaller, completely
webbed, the web involving the base of the discs; outer meta-
tarsals separated to the base ; subarticular tubercles rather small,
feebly prominent ; no tarsal fold ; inner metatarsal tubercle oval,
flat, 1 the length of the inner toe; no outer tubercle:

Skin smooth above or finely shagreened and with scattered
small flat warts; a glandular fold above the tympanum ; belly
more or less distinctly granulate.

Olive above, with large dark spots or marblings; a dark streak
on each side of the head, passing through the eye; limbs with
regular dark cross-bands. Whitish beneath, throat, or throat and
breast, spotted or marbled with brown.

Males without vocal sacs; a large pad on the inner side of the
first finger, covered with large round yellowish horny granules.

" Nasals very small, widely separated from each other and from
the ethmoid, which is exposed above and rounded in front. Ter-
minal phalanges T-shaped, with very long transverse linb,
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Measurements, in millimetres.

1. 2. 3. 4 3.

2 ¢ d ¥ +
From snout to vent .. veb 5881 B iga A G S s
Head A e S e 12 15 17 17
Width of head v RN BRI TR BT YR R T
Snout A i e 351 =8 SE5 sk oh
Eye P 03 RS CHON 7
Interorbital width .. 25 A 2’5 4 4 3.5
Tympanum = R ) LR IS £ =
Fore limb .. o L 18 28 32 30
First finger A SERNE S R R R e
Second finger 5 AR 4 6 7 65
Third finger e v 0050 SR EESGES BEIO 9
Fourth finger 35 SO AR e i | 6
Hind limb .. o oot O 500 S 70 RIISS SO RSO
Tibia 537 A S ) 16 25 29 28
Foot e oe o X 14 23 26 24
Third toe . K .. 10 8 12 16 15
Fourth toe 2 I V. 12 19 22 20
Fifth toe ., ' Koy iy Q 13 12 16

1-2, Kunatun (types). 3-5. Man Son Mts,

Habitat. Kuatun Mountains in the N.-W. of the Chinese
Province of Fokien (3,000-4,000 feet), and Man Son Mountains,
Tonkin (3,000-4,000 ft.), near the Chinese Province of Kwangsi.

121. Rana latopalmata.

Polypedates ? marmoratus, Blyth, Fourn., As. Soc. Beng. XXIV, 1858,
p. 188 ; Anders. Proc. Zool. Soc. 1871, p. 2¢9; Stoliczka, Proc. As,
*fog. Beng. 1872, p. 108; Anders. Anat. Zool. Res. Yunn. p. 842
1579).
Polypedates afghana, Giinth, Cat. Batr. Sal. p. St {1858), and Rept. Brit,
fnd. p 432 (1864).
Amalops afghanus, Cope, Naf. Hist. Rev. 1805, p. 117.
2 I.u:ilus kakhienensis, Anders. Anat. Zool. Res, Yunn. p. 845, pl. Ixxviii,
. 0,

Rana afghana, Bouleng. Cat. Batr. FEecaud. p. 69 (1882), and Ann. Mus.
Genova, (2) V, 1887, p. 420; Amnand. Rec. Ind. Mus, VIII, 1912,
P- 24, pl. iv, fig. 3. !
Rana latopalmata, Bouleng. Cat. p. 464, Faun. Iud., Rept. p. 462 (1890),
Ann, Mus, Genova (2) X111, 1803, p- 337, and Proc. Zool. Soc. 1893,
P. 526, pl. xliii, fig, 3.
Ixalus argus, Annand. Rec. Ind. Mus. V111, 1012, p. 16, pl. iii, fig. 3.
Vomerine teeth in short transverse or feebly oblique series or
small groups between the choanae or just behind the level of
their posterior borders, nearer to each other than to the latter.
ead as long as broad or a little broader than long, much
depressed ; snout rounded or truncate, feebly projecting beyond the
mouth, as long as the eye; canthus rostralis obtuse; loreal region
feebly oblique, concave; nostril equally distant from the eye and
itom the tip of the snout, or a little nearer the latter; distance
between the nostrils equal to or a little greater than the width
of the interorbital space, which is equal to or a little less than that
of the upper eyelid; tympanum more or less distinct, sometimes
covered with granulations, { to i the diameter of the eye, } to 1}
times its distance from the latter.



10 20 3. 4 57 0060 0 85 B0 106 TS 53 T3 $4e 15

3 & d g .53 8 B R Ry IRUR R

From snout to vent . 90 77 60 46 100 91 90 go 84 83 80 73 82 33 32
Head . 31 27 22 18 32 20 30 30 28 20 27 26 27 18 18
Width of head 33 27 22 18 335 33 32 33 30 32 20 28 30 18 18
'.\.uout v e I0° 0" {87 BEETE AN 10 0100 1o oot 7 7
Eye . o 10 9 B 6 12 10 10 10 10 10 O O Y0 7 7
Interorbital width 5 G SRR N A 6 T A g
SRR e IV O S G R D) W R RO i R I e

L .o O S0 42 33 64 64 50 6O 57 61 54 53 55 35 34
First finger ., g o WSO SRE TG B T R TR S N E T e
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Fingers moderately long depressed, with distinct dermal border,
with very large discs, broader than long and much larger than the
tympanum, bearing a groove separating the upper from the lower
surface and another above, corresponding to thelong transverse limb
of the terminal phalanx; first finger as long as or shorter than
the second, third r} to 1! times as long as the snout : subarticular
tubercles moderately large, moderately prominent.

Hind limb long, the tibio-tarsal articulation reaching beyond
the tip of the snout, the heels strongly overlapping when the limbs
are folded at right angles to the body ; tibia 4 to 51 times as long as
broad, 13 to 1} times in length from snout to vent, shorter than
the fore limb, longer than the foot. Toes with large discs similar
to those of the fingers but considerably smaller, completely wehbed,
the web feebly notched and involving the base of the Miscs:
outer metatarsals separated to the base; subarticular tubercles
moderately large or rather small, moderately prominent ; no tarsal
fold ; inner metatarsal tubercle oval or elliptic, flat, ! to } the length
of the inner toe; no outer tubercle.

Skin smooth or finely granulate above, sides sometimes with
rather large warts ; a glandular fold above the tympanum. Belly
and posterior half of lower surface of thighs more or less granulate.

Brown or dark olive above, spotted or marbled with blackish,
or with greyish variegations ; limbs with dark cross-bands. Vellow-
ish beneath, uniform or marbled with brown.

Males with an external vocal sac on each side of the throat, in
front of the arm; fore limb strong, with a large pad on the inner
side of the first finger, covered during the breeding season with
a velvety greyish horny layer,

Nasal bones small and widely separated from each other
and from the ethmoid, which is truncate or rounded in front.
Terminal phalanges T-shaped, the transverse limb longer than the
longitudinal. i :

Tadpole with a large ventral sucking-dise, truncate in front,
free on the sides and behind. Tail about 1} times the length of
the body, pointed, the dorsal crest commencing at a short distance
from the body. Beak strong, black; lip much developed, not
fringed, with 8 upper (3 uninterfupted) and 3 lower (2 uninterrupt-
ed) series of horny teeth.

Eggs 1} to 2 millim. in diameter, not pigmented.

M easurements, in millimetres.

0.

10

\




Second finger
Third finger ..
Fourth finger
Hind limb

Third toe
Fourth toe
Fiith toe
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1-10. Darjiling. 11-12. Putao plain, N, Burma. 13-14. Thayetmyo. 15, Ten-
asserim (type). 16. ——7 (type of Polypedates afehana).

Habitat. Tastern Himalayas; between 1,000 and 6,000 feet,
Khasi hills, Southern Yunnan and hills of Burma as far south as
Tenasserim.

123. Rana himalayana.
Rana himalayana, Bouleng. Aun. and Map. N.H. (6) 11, 188§, p. 507,
and Faun. Ind,, Rept. p. 463 (1890).

Vomerine teeth in short oblique groups between or just behind
the choanae, which are unusually small, nearer to each other than
to the latter.

Head a little broader than long, much depressed ; snout round-
ed, feebly projecting beyond the mouth, as long as the eye: can-
thus rostralis obtuse; loreal region feebly oblique, concave ;
nostril a little nearer the eve than the end of the snout; distance
between the nostrils a little greater than the width of the inter-
orbital space, which ecquals that of the upper evelid ; tympanum
very indistinct, § to  the diameter of the eve, 3 to once its dis-
tance from the latter.

Fingers very long, with very large discs, broader than long,
bearing a groove separating ths upper from the lower surface and
another above, corresponding to the long transverse limb of the
terminal phalanx; first finger shorter than the second, the tip
merely swollen, third 2} to 2} times as long as the snout; sub-
articular tubercles moderate.

Hind limb long, the tibio-tarsal articulation reaching beyond
the tip of the snout, the heels strongly overlapping when the limbs
are folded at right angles to the body ; tibia 4 to 4} times as long
as broad, 1} to 1% times in length from snout to vent, shorter than
the fore limb, longer than the foot. Toes with large discs similar
to those of the fingers but considerably smaller, completely webbed,
the web feebly notched and involving the base of the discs;
outer metatarsals separated to the base; subarticular tubercles
moderate ; no tarsal fold; inner metatarsal tubercle oval or
elliptic, flat, § to 2 the length of the inner toe; no outer tubercle.

Skin smooth above, with small granules on the sides and
temples ; a more or less distinet glandular fold above the tym-
panum. Belly and posterior half of lower surface of thighs granu-
iate.

Olive or greyish above, with rather indistinct large, round,
darker spots on the body and cross-bands on the limbs ; hinder

W X RN R T B s P (e B el A S S e ) £
& & WP 2% FE ] RS S RO PR
13 10: @ N2aey e W T KRS e v G o B C R R e
16 13 12 10 19 19 8 8 17 18§ 16 17 17 I1 IO
127 9 7 6 13 130 1270012 T30 12T et T T T N O
162 135 108 89 170 168 163 160 154 158 146 145 144 90 04
55 47 36 20 58 57 55 33 SI 53 50 SO 49 30 33
49 30 30 23 32 SO 49 40 43 45 40 40 41 26 27
37 ‘24 16, 14 .28, 20, 26 27-hks 28 2% 23 2416510
47 33 25 22 43 42 41 40 38 40 36 35 35 22 2
33 28 19 17 35 32 33 32 30 32 28 =28 28 18 18
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side of thighs purplish brown. ILower parts brownish or pale
olive.

Males with internal vocal sacs ; fore limb strong ; a thick pad
on the inner side of the first finger.

Nasal bones extremely narrow, oblique, widely separated from
each other and from the ethmoid, which is exposed above,
rounded in front, and produced between them. Terminal phalanges
as in R. latopalmata.

The tadpole from Darjiling described by Annandale (Journ.
As. Soc. Beng. (2) 11, 1906, p. 290) as differing from that of R.

Bl

latopalmata in the fringed lower lip, the dental formula (‘g) and

-~

the uniform coloration, perhaps belongs to this species,

M easurements, in millimetres (types).

d g ? 2
From snout to vent o O 78 74 83 8o
Head .. % X va F24 24 27 27
Width of head .. s e 28 27 28 29
Snout .. e o Yase 8 8 9 9
Eye .. 2 & W 3 9 9
Interorbital width 2 SO 6 7 6
Tympanum e oy o ] 3 3 3
Fore limb s e s 03561 L 67 LGS
First finger o % e 10 10 Ir I
Second finger e & St k2 12 15 15
Third finger . A a2t 21 2 22
Fourth finger 3 ‘o Sl 14 17 17
Hind limb .e s .. 148 143 150 162
Tibia i A v 49 47 50 52
Foot iy Lo w40 45 4 4
Third toe i i o 8 28 25 48
Fourth toe A 7 ov: 37 37 30 2
Fifth toe = e ++ 20 3 30 31

Habitat. Darjiling, Eastern Himalayas.

124. Rana formosa.

Rhacophorus formosus, Ginth, Proc. Zool. Soc. 1875, p. 573. ph Ixv, fig. 1.
Rana formosa, Bouleng. Cat. Batr. Ecand. p. 70 (1882), and Faun. Ind.
Rept. p. 463 (18905;. -

Vomerine teeth in oblique groups just behind the level of the
choanae, nearer to each other than to the latter.

Head as long as broad oy slightly broader than long, much
depressed ; snout rounded, feebly projecting beyond the mouth,
as long as or a little shorter than the eye ; canthus rostralis obtuse ;
loreal region feebly oblique, concave; nostril equally distant from
the eye and from the tip of the spout or a little nearer the former ;
distance between the nostrils a little greater than the width of the
interorbital space, whic}n equals tha.t of the upper eyelid.; tym-
panum more or less ‘distn]ct, or very indistinct, } to 3 the diameter
of the eye, § to 1} times its distance from the latter.

Fingers very long, with very large discs, broader than long,
bearing a groove separating the upper from the lower surface and
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another above, corresponding to the long transverse limb of the
terminal phalanx; first finger shorter than the second, the tip
merely swollen, third 2} to 3 times as long as the snout; sub-
articular tubercles moderate.

Hind limb long, the tibio-tarsal articulation reaching the
nostril or the tip of the snout, the heels strongly overlapping
when the limbs are folded at nght angles to the body ; tibia 4} to
53 times as long as broad, 13 to 13 times in length from snout
to vent, shorter than the fore limb, as long as or slightly longer
than the foot. Toes with large discs ‘similar to those of the fingers
but considerably smaller, completely webbed, the web rather
deeply notched but mvolvmg the base of the dlscs outer meta-
tarsals separated to the base; subarticular tubercles moderate ;
no tarsal fold; inner metatarsal tubercle oval, flat, § to % the
length of the inner toe; no outer tubercle.

Skin smooth above ; a glandular fold above the tympanum.
Belly granulate.

Bright green above, with sharply defined black or blackish spots
on the head and body ; ‘the ground colour may be reduced to a net-
work between the spots; spots on the back and cross-bands on the
limbs ; hinder side of thighs marbled with black. Lower parts and
web betweeu the toes brown or marbled brown and whitish.

Males with internal vocal sacs ; fore limb strong ; a thick pad
on the inner side of the first finger, covered, during the breeding
season, with a velvety yellowish horny layer.

Nasal bones extremely narrow , oblique, widely separated from
each other and from the ethmoid, wh1ch is largely exposed above,
obtusely pointed in front, and produced between them. Terminal
phalanges as in the precedmg

M easurements, in millimetres.

1 2. 3. 4 3. 6, e

g d i ¥ - - 5
From snout tovent.. 064 53 67 67 75 57 53
Head . .. 21 18 22 22 23 19 19
Width of head e 1731 18 23 23 24 20 20
Snont e © 5 .6 6 8 6 6
Eye ‘e viail W 6 7 7 8 6 6
Interorbital width .. 4 4 4 4 6 5 4
Tympanum o4 0.8 2 2 2°5 3 2 2
Fore limb vo 80 39 50 52 56 41 41
Pirst finger . 9 6 -9 (<) 10 7 7
Second finger . N D ) 7 11 i3 12 10 9
Third finger Sl 12 18 17 18 15 15
Fourth finger AR B 7 12 12 12 11 0
Hind limb Fo 6 ¢ 97 1120 120 125 102 o6
Tibia .. s =AY 32 38 38 41 34 32
Foot .. SO A 38 881 Yo't 33 31
Third toe v 20 18 22 22 22 17 17
Fourth toe R 25 32 32 34 25 23
Fifth toe.. < ‘a3 20 24 23 26 19 18

1. Khasi Hills (type). 2. Soondn;al Nepal. 3-4. Darjiling. 5-7. Mussoorie,
Himalayas.

Habitat. XKhasi hills and Himalayas.



222 Records of the Indian Museum. [Vor. XX,

125. Rana hainanensis. ",

Stanrots hainanensis, Bouleng. Proc. Zool. Soe. 1399, p. 938, pl. lxvii,
fig. 2: 'I. Vogt, Sitsh. Ges. Nat, Fr. Berl. 1013, p. 225.

Vomerine teeth absent. A feeble tooth-like bony process in
iront of the lower jaw,

Head a little broader than long, much depressed ; snout round-
ed, scarcely projecting beyond the mouth, shorter than the eye ; can-
thus rostralis distinct ; loreal region feebly oblique, deeply concave ;
nostril equally distant from the eye and from the end of the snout ;
distance between the nostrils greater than the interorbital width,
which equals that of the upper eyelid; tympanum distinct, | to ;
the diameter of the eye, 1 to once its distance from the latter.

Fingers rather slender, with a distinct dermal border, the tips
dilated into very large discs which are a little broader than long,
much larger than the tympanum, with a groove separating the upper
from the lower surface and another above, corresponding to the
long transverse limb of the terminal phalanx; first finger shorter
than the second, third twice as long as the snont : subarticular
tubercles rather small, feebly prominent.

Hind limb long, tibio-tarsal articulation re
the snout or slightly beyond, the heels overlapp
are folded at right angles to the body; tibia 4 times as long as
broad, 1 to 1} times in length from snout to vent, shorter than the
fore limb, longer than the foot. Toes with large discs similar to those
of the fingers but smaller, completely webbed, the web mvolving
the base of the discs; outer metatarsals separated to the base :
subarticular tubercles rather small, feebly prominent: no tarsal
fold; inner metatarsal tubercle flat, scarcely distinet, about 1 the
length of the inner toe: no outer tubercle,

Skin smooth above in the adult, warty in the young ; aglandu-
lar fold above the tympanum ; lower parts smooth.

Olive above, spotted with black, or black w
markings; limbs with dark ¢
a black reticulation,

Male unknown.

Tadpole with alarge ventral adhesive disc, free on the borders,
truncate in front. Tail pointed, twice as long as the body, the
dorsal crest not extending to the base of the muscular part. Beak
black, with feebly denticulate edge; lip large, with 3 uninterrupted
upper and 2 pairs of lower seties of horny teeth in front and 2 un-
interrupted and 1 narrowly interrupted series behind,

aching the tip of
ing when the limbs

ith pale olive
ross-bands; hinder side of thighs with
Lower par ts white,

Measurements, in millimetres.
From stnout to vent

b 2 e oo 58 millim,
Width of head .. 3 4 L

Snout |, < oo 5 6

Eye .. e .4 ‘e oo 7
Interorbital width .. 2 6 47 g%
Tympanum . 3 o a's

Y
! 4
t
:
| ¥
|
|
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Fore limb

3% «+ 37 millim.
First finger ve o 36 s 7
Second finger 5 St e S0
Third finger \IA P P a4 &
Fourth finger 94 SIS
Hind limb e A 58 R Y
Tibia A - e e LS Ty
Foot “. 332 U7 2 oo 27
Third toe. . ' Sh " S A
Fourth toe S 5 i a0 22
Fifth toe .. X 5% e N e

Habitat. Hainan.

Although deprived of vomerine teeth, this frog is too closely
related to R. latopalimata to be generically separated from it, but it

connects Rana with Staurois, to which enus it was originally
referred.
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