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PAPUAN, MELANESIAN AND AUSTRA-

LIAN FROGS OF THE GENUS
RANA.'

By G. A. BouLENGER, LL.D., D.Sc, F.R.S., etc.

(Published by permission of the Trustees of the British Museum).

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

-irea 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.
I 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 the proportions and disposition of

the shields and scales and their numerical characters; measure-
ments of the different parts of the body are of first importance,
and I have therefore prepared tables of very numerous adult 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.

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

* Nearly twice the number given in my Catalogue of 1882, after elimination
of the Madagascar species which are now placed in the genera Mantidactylus, Blgr.
and Aglyptodactylus, Blgr.
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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 ma}' be drawn up. This I have re-

cently attempted to do in a paper ' of which an abstract is here

given.

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 Ranidas 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. flcskei).

The 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 takeir in con-
junction, whether the absence of the fold is primary or secondary.

The skeleton affords important indications for judging of the
ph5dogenetic relationships. I 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, aird the
pectoral arch, which can be exposed by making an incision along
the breast 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
other 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, 1918, p. Ill
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the bones rugose and more or les, 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, j^-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
Hildehrandtia 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

Ptychadena.^

Basing our considerations on these theoretical conceptions, we
find that Rana hexadactyla is, among Asiatic species, the nearest

approach to the ideal prototype : Outer metatarsals separated, fully

webbed toes, pointed fingers and toes, distinct tympanum, absence

of dorsolateral glandular fold, condition of the skull. In 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 bj' R. tigrina and R. grunniens can be directly derived. How
other series, corresponding to the subgenera into which the genus
is divided, maj^ be derived from Rana, sensu stricto, is expressed in

the sj'nopsis 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. Ac. Sci. Paris. CI.XV, 1917, p. 987.
'^ 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, I/.

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 st3de.
No intercalary bone between the penultimate and distal phalanges.

Divided into 9 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
.-Xmerican, 11 African, 45 Indo-Malayan, i Papuan.

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

Tomopterna, D. et B. Type : T. delalandii, D. et B. 4 Indian species, 4
African. Burrowing forms, connected with Rana {R. tigrina-limnocharis groupl
through the Indian R. rufescens, Jerd.

2. Tympanum present : squamosal forming a suture with the maxillary.

a. Outer metatarsals completely united
; omosternuin entire.

Pyxicephalus, Tsch. Monotype : P. adspeysus, Tsch., Africa. Burrowing
form like the preceding, probably derived from another group of Rana.

b. Outer metatarsals separated in the distal third or fourth ; omosternum
forked at the base.

Aubria, Blgr. Monotype : /?. siibsigillata, A. Duni., Africa. Probably
derived from the R. tigrina group, like Tomopterna, but in a different direction.

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 eye 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 ha\e referred to the introduction to my book,
•The Tailless Batrachians of Europe' (Ray Society, 1897), in which f'p. ii),
dealing with the external characters, I have thus described the state of things .—
"The tympanum, or drum of the ear, is absent \r\ Bombiiiatoy and Pelobates.
When 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."

1 As in R. corrugata, kuhlii and spinosa.
2 The character suffers exceptions, as Miss Procter has pointed out to me

tliat the omosternum may be simple in specimens of R.delalandii. Is this to be
regarded as a case of reversion to the original condition ? It shows at any rate
that great systematic importance cannot be attached to the shape of the omo-
sternum.
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the distal third or fourth
;

Con-

3. No tympanum ;
outer metatarsals separated

omosternum entire.

h ,0'! ~ Nanorana. Gthr. Monotype : A', pleskel, Gthr., Kashmir and Thibet.
'

nected with the R. liebigii group through R. blan/oyciu, 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.

(.m- Discodeles, Blgr. Type: R. g'lppyi, Blgr. 6 Indo-Malayan species, 3 Mcla-

nesian. Connected with Rana (/?. gntimiens group) ;
leads to the Indo-Malayan,

Papuan, and Melanesian genera Coi-nufer, Tsch., and Plafymantis, Gthr.

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

;, /2.3 Hylorana, Tsch. Type: R. erytlu-aea, Schleg. 58 South .Asian species, i

''

African, 5 Papuan and Melanesian. Completely connected with Rana {Ranae

typicae) ; leads to the Indo-Malayan genera Sfan rois, Cope, and Simomantis, BIgr.i

II. Clavicles very slender, curved or directed obliquely backwards, widely sepa-

rated on the median line.

A. Outer metatarsals united ; omosternum entire.

Hilciebi-andtia, Nieden. Type; R. ornata, Peters. 7 species from Africa.

Burrowing forms.

B. Outer metatarsals separated ; omosternum forked at the base ;
distal pha-

langes claw-shaped.

Ptychadena, Blgr. Type : R. mascareniensis, D. el B. 16 species from Africa,

These two last subgenera are probably derived, 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.

Hildebrandiia.

Tomoptcrna. -Rana.- -Pyxiccphalus.

Subgenus Rana, s. str.

Synopsis of the Species.

1. Dorso-lateral glandular fold absent or, if present, not connected with the

supratemporal fold ; outer metatarsals separated at least in the distal half.

.\. Tympanum very distinct, smooth ; nasal bones in contact with each other,

with two exceptions '2
; omosternal style forked at the base.

I. Inner metatarsal tubercle small but very prominent, pointed, digitiform
;

fingers pointed ; toes webbed to the tips ; male with external vocal sacs.

Vomerine teetli in strong oblique series in the adult

;

first finger longer than second ; toes pointed
;
tibia

2 to 2| times as long as broad ; throat and belly with

granules and small warts ... ... .. R. hexadactyla, \.&ss.

1 Cf. Boulenger, Ann. and Afag. A'. //. (g) I, 1918, p. 372.
* /?. microdisca and palavanensis.



6 Records of the Indian Museum. [Voi,. XX,

Vomerine teeth in small groups ; first and second

fingers equal, tips of toes swollen or dilated into very

small discs ; tibia 2i to 3^ times as long as broad ;

throat and belly usually smooth ... ... /?. cyanophlycfis, Schn.

2. Inner metatarsal tubercle small or large, blunt or compressed, not digiti- cm-..-

form ; toes \ to entirely webbed. .^r^

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.

o. No outer metatarsal tubercle ; toes f to entirely webbed ; first finger

longer than second ; tibia 2j to 3 times as long as broad ; male with

external vocal sacs.

Toes completely webbed; tibio-tarsal articulation

reaching tip of snout ... ... ... R. veyritciilosa, 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

snout ... ... ... . . R. cancvivora, Gravh. .
,

$. Usually a more or less distinct outer metatarsal tubercle.
k-m^.-^.

* Toes f to J webbed ; tibia 35 to 4 times as

long as broad ; head and back rough with

warts of unequal size ; male with internal

vocal sacs ... ... ... R. verrucosa, Gthr.
** Toes usually not more than | webbed, rarely \ ; male with ex-

ternal vocal sacs.

Toes 5 to f webbed ; tibia 2| to 3I times as long as

broad ; tibio-tarsal articulation not reaching beyond
tip of snout ; first finger longer than second ... R. limiiocharis, W'xegm./'-^'

Toes not quite 3 webbed ; tibia 3 to 4 times as long as
"'""

broad ; tibio-tarsal articulation not reaching tip of

snout ; first finger not or but very slightly longer than

second ... ... ... ... R. greenii, Blgr.

Toes barely 5 webbed ; tibia 4 to 43 times as long as
broad

;
tibio-tarsal articulation reaching tip of snout

or beyond ; first finger longer than second ... R. brevipalmata, Peters./:

b. 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.
a. Vomerine 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,

f Toes J to entirely webbed ; interorbital region flat.

§ First finger much longer than second.

Tympanum 5 to f diameter of eye ; tibia more than
twice in length from snout to vent ; heels not over-

lapping ; male without vocal sacs, without tooth-like

processes in lower jaw ... ... R. griiniiiens, Daud.
Tympanum f to f diameter of eye ; tibia ij to 2\ 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, macrodon, D. et B.
Tjmpanum | to f diameter of eye ; tibia 2 to 2j times

in length from snout to vent ; heels not overlapping
;

-- / ,
- ^

discs of toes rather large ; male with vocal sacs, with
tooth-like processes in lower jaw ... ... R. magna, Stejn.

Tympanum | to ~ diameter of eve ; tibia nearly 2 to 2j
times in length from snout to vent : heels overlapping

;

discs of toes very small ; male with vocal sacs, with

tooth-like processes in lower jaw ... ... R. modesta, Blgr.

§§ First finger not much longer than second.
Tympanum -| size of eye; first finger as long as or a [v. Kamp.

little shorter than second ... ... ... 1 jR. microtympanum,
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Tympanum J to | diameter of eye ; first finger a little

longer than second; tibia if to 2\ times in length

from snout to vent ; heels overlapping
;
male without

vocal sacs, without tooth-like processes in lower jaw /?. doriae, Blgr.

ft Toes I to nearly entirely webbed ; male with the interorbital region

very convex, swollen behind, with tooth-like processes in the lower

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

larger than the eye.

Tibia at least twice in length from snout to vent ;
inner

metatarsal tubercle i to ^ length of inner toe ; inter-

orbital swelling of male rounded behind /?. macrogiiafhus, Blgr.

Tibia at least twice in length from snout to vent ;
inner

metatarsal tubercle \ to 5 length of inner toe ; inter-

orbital swelling of male followed by a dermal flap .. /?. pileata, Blgr.

Tibia li to 2 times in length from snout to vent ; inner

metatarsal tubercle about | length of inner toe ; back
with 8 or lo glandular longitudinal folds ; interorbital

swelling of male followed by a knob-like prominence R. plicatella, Stol.

•j-i-f Toes I to ^ webbed ; tibia i| to 2 times in length from snout to

vent.

Tympanum A to \ diameter of eye ; inner metatarsal
tubercle feebly prominent, f to ^ length of inner toe ;

male without vocal sacs, without toolh-like promi-
nences in lower jaw ... ... ... R. hascheana, S>io\.

Tympanum f to f diameter of eye ; inner metatarsal

tubercle very prominent, | to f length of inner toe;

male with vocal sacs and tooth-like prominences in

lower jaw ... ... ... ... R. limbo i-gii, \^ . Sc\.
•' Tibia 4 to 5 times as long as broad, less than twice in length from

snout to vent ; toes | to f 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 ,. R. microdisca, Boettg.

.A dorso-lateral fold ; male with vocal sacs, without
tooth-like prominences in lower jaw ... ... R. palavanensis, Blgr.

j8. Vomerine teeth in nearly transverse series

on a level with the posterior borders of the

choanae ; nostrils close to the tip of the

snout; tympanum 5 diameter of eye ; first

finger longer than second ; toes nearly

entirely webbed ... ... ... R. iiai'tna, Stejn.

B. Tympanum hidden or but feebly distinct ; tips of toes dilated into more or

less distinct 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 2j times

as long as broad, 23 to 25 times in length from snout
to vent ; toes entirely webbed ; first finger usually a
little shorter than second ... ... ..-' R. corriigata, Pclevs.

Tibio-tarsal articulation reaching temple or eye ; heels

meeting or not ; tibia 2^ to 3 times as long as broad,

2 to 2j times in length from snout to vent ; toes

entirely or nearly entirely webbed ; first finger as

long as or a little longer than second ... ... R. kultlii, D. et B.

Tibio-tarsal articulation reaching beyond eye ; heels
,_^

overlapping ; tibia 25 to 35 times as long as broad,

1 1 to 2 times in length from snout to vent ; toes | to

nearly entirely webbed ; first finger as long as or a
little longer than second ... ... ... R. laticeps, B\gr. =•

C. Tympanum hidden or only moderately distinct ; no tooth-like processes in

front of lower jaw ; omosternal style not forked at the base.

/. 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 2| to 35 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 f length of inner toe ... R.feae, Blgr.

First and second fingers equal ; tips of toes slightly

dilated; inner metatarsal tubercle compressed, sharp-

edged ... ... ... ...-/?. yiinnanensis, Aud. ^ , ,a
/

First finger slighdy longei- than second ; tips of toes

swollen ; inner metatarsal tubercle f length of inner .

toe ... ... ... ...- YR. tibetana, Blgr. "'

'

0. Tibio-tarsal articulation reaching temple or

posterior border of eye ; tibia 3 to 3I times

as long as broad, 2I 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 J to 5 length of inner toe ...:' R. sternosignata, Murr./i. 7/
b. 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, 2i to 25 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 ..- i.R. plirynoiiies, Blgr. ,

Tibio-tarsal articulation reaching eye , tibia 2| to 3^
times as long as broad, about twice in length from
snout to vent ; heels overlapping ; tips of toes swollen

;

inner metatarsal tubercle § length of inner toe ; male
with internal vocal sacs ... ... ..._.: R. spiiiosa, David.

Tibio-tarsal articulation reaching eye ; tibia if to

nearly 2 times in length from snout to \ent ; heels

overlapping
; tips of toes swollen ; inner metatarsal

tubercle \ length of inner toe ; male without vocal

sacs ... ... ... ... ..J:.R. gammiei, .\nd.
II. Tibio-tarsal articulation reaching nostril, tip of snout, or beyond; heels

overlapping; tibia 3 to 4 times as long as broad, if 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 J webbed ; dorso-lateral fold distinct only .,

in front
; male without vocal sacs ... ... R. anna ndalii, Blgr. 7/^

Head much broader than long ; tympanum hidden or
very indistinct ; toes entirely webbed ; a dorso-lateral _^ ,

fold usually distinct ; male with internal vocal sacs .

.-'''^ R. liebigii, Gthr. '''''' l*''*^

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 . ScX. iC '

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

'

... .. 'R. vidua. Stol.

Tympanum verj- indistinct ; toes f to | webbed ; no
dorso-lateral fold .. ...' R. b!an/orc/ii, Blgr./ ' - Mv.

H. A glandular dorso-lateral fold.i connected with the supratemporal 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

1 Absent or indistinct in some specimens of R. gi-ahami and R. malabarica.
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narrower than the upper ejelid ; tihia 3 to ^ tnnes as long 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 ... ... ... ... /?. p/ancy!, Lataste.

Fingers obtuse or obtusely pointed; toes f to entirely ^ .5»te«^w»^j

webbed; male with external vocal sacs ... ...' R. esculenta, i.. a.t . V„.,.:.

Fingers obtusely pointed : toes § webbed ; male with

external vocal sacs and a very large flat gland on the

side of the body ... ... ... ... R. plcurailen, BIgr. . __,

b. Canthus rostralis distinct ; interorbital space at least | the width of the ^h^.,^^.,
~ "

upper eyelid ; nasal bones small and widely separated from each other
; fl^ *~

male with internal vocal sacs.

Head as long as broad or a little broader ; tympanum

J to 4 diameter of eye • tibio- tarsal articulation reach-

ing tip of snout or a little beyond; tibia 3 to 4
times as long as broad ;

toes entirely webbed ... R. graJiami, Blgr. —
Head as long as broad or a little broader ; tympanum

f to Y diameter of eye : tibio-tarsal articulation reach-

ing nostril, tip of snout, or a little bej'ond ; tibia

4 to 5| times as long as broad; toes i to J webbed .. R. japonica, Gthr.

Head longer than broad ; tympanum f to f diameter
of eye ; tibio-tarsal articulation reaching beyond tip

of snout ; tibia 55 to 6 times as long as broad ; toes

5 webbed ... ... ... ...' R. longicrus, Stejn.

n. Outer metatarsals bound together in their basal third or half ; tibia 4 to 4i
"' times as long as broad ; tibio-tarsa! articulation reaching anterior border

of eye or between eye and tip of snout
;
toes i to 4 webbed ; tympanum

f to J diameter of eye.

Heels strongly overlapping; inner metatarsal tubercle

compressed, very prominent, j to f length of inner

toe ... ... ... R. lateralis. Blgr.

Heels not overlapping
; inner metatarsal tubercle less

than 5 length of inner toe .. ... ... R. okinavaiia, Boettg.

B. Omosternal style forked at the base ; outer meta-
tarsals united in their basal half ; tibia 33 to 4
times as long as broad ; Cjbio-tarsal articulation

reaching tympanum or eye ; toes J to i webbed ;

tympanum ^ to once diameter of eye ; male with

external vocal sacs and a humeral gland ...• R. rnalabarica, Tsch.

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. Ran.\e HEX.A.DACTYLAE. The most generalized type, from
which the three following sections, as well as the genus Oxyglossus,

maj' be conceived to have been derived.

R. hexadactyla, R. cyanophlyctis.

B. Ranae TiGRiNAE. Lead to Tomofterna.

R. verruculosa, R. cancrivora, R. tigrina, R. verrucosa, R. lim-

nocharis, R. greenii, R. brevipalmata.

C. Ranae grunnientes. Lead to Discodeles.

R. grnnniens , R. macrodon, R. magna, R. modesia, R. micro-

tympanum, R. doriae, R. macrognathus , R. pileata, R. plicatella, R.

hascheana, R. limborgii, R. microdisca, R. palavanensis, R. narina.
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D. Ranar kuhuanae. Lead to the genus Nyctibatrachus.

R. corrugaia, R. kuhlii, R. laticeps.

E. Ranae liebigianae. Derived from some primitive type,
unknown.' Leads to Nanorana.

R. feae, R. yunnanensi'i , R. tibetana, R. sternosignata, R. spi-

nosa, R. phrynoides , R. gammiei, R. liebigii, R. atmandalii, 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. pleiiraden , R. grahami, R. japonica.

R. longicrus, R. lateralis, R. okinavana.

G. Ranae malabaricae. Probably derived from the preced-
ing; a second species (R. galamefisis) in Africa.

R. malabarica.

I. Rana hexadactyla.

J^ana grnnniens. part., Daud, Hist. Rain. Gren. Crap. p. 65(l8oV), and
Hist. Rept. VI II, p. 127 (1803).

Rana hexadactyla, Lesson, in Belang., I ov. Imi. Or., Rept. p. 331 (1834) ;

Tschudi, Class. Batr. pp. 40, 80 (1838) ; Giinth., Cat. llatr. Sal. p. 11

(1858), and Rept Brit. /nrf. p. 405 (1864); Steind., Nnvara, Amph.
p. 19 {1867); Giinth-, Proc. Zool. Soc. 1875, p. 56S ; Bouleng-., Cat.

Batr. Ecaiid. p. 17 (1882), and Faun, hid., Rept. p. 441 (1890);
Ferguson, Journ. Bomb. N.H. Soc. XV, 1904, p. 50U, pi. .\, fig. 2 ;

Annand. and Rao, Rec. Ind. Mus. XV, 1918, p. 31, pi. ii, fig, 2.

Dactylethra bengalensis, Lesson, /ll. Zool. pi. xlvii (1834).
Rana cut'ipora, Diim. et Bibr., Erp. Gen. VIH, p. 339 (1841).
Rana robusta, Blyth, Journ. As. Soc. Beng. XXIII, 1854, p. 298.

? Rana neiveraellia, Kelaart, Prodr. Faun. Zeyl. \, p. 292 (1852).

Vomerine teeth in strong oblique series from the inner anterior

corners of the choanae to a little be3'ond 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, f to

once the diameter of the eye, i^ to 4 times as long as its distance

from the latter.

' Of which the Erithrean-Abyssinian R. 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 2J 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

ej^es. 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

secondarj- sexual characters.''

Nasal bones large, in contact with each other and with the

frontoparietals, which are narrow and grooved along the sagittal

suture; ethmoid entirely covered over in the adult; zj'gomatic

branch of squamosal very long. Oniosternal 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 2f 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.

1 Containing 3 or 4 ossicles on end.
•2 As observed by Ferguson in /?. cyanophlyctis, the male does not clasp the

female in the manner our European frogs do, but digs the hands into the a.xils.
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Measurements in millimetres.
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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 the mouth, as long as or longer than the eye
;

canthus rostralis indistinct ; loreal region very oblique, feebly con-

cave ; nostril equally 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 s to nearh" once the
diameter of the e3'e, 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 i 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 eye ; 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.



t^cH- OO-^b^ M^MOOooOi^ rxvO O O "^ "

^'

^ CM-



[Vol. XX, I920.] G. A. Boulenger : Frogs of the Genus Rana. 15

Tadpole with the tail 1^ to 2 times as long as the body,
pointed, the dorsal crest extending 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 i^ milim. 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 Cantor) is very doubtful.

There is something wrong in Dumeril and Bibron's description

of R. lescheiiaultii, as the belly is stated to be ' perce de pores dis-

poses 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. cyanophlyclis from R. hexadactyla.

[The tadpoles of this species are plastic and vary considerably

with their environment. Those from tlie 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.

I have recently described the manner in which R. cyanophlyc-

tis skips over the surface of the water (Rec. Ind. Mus. XVI, p. 122)

—

a habit first noticed by the Emperor Babur in the i6th century
and wrongly attributed in recent times to R. limnocharis, 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 Nikolsk}' 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 fairlj^ 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—AT. A.'].

' 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 .ind a short inner row on each side of the lower.
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3. Rana verruculosa.

Rana tigrina var. verruculosa, Roiix, Zool. Jahrb. Svsf. XXX, 191 1,

P- 5'H-

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
verj- 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 ^k 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, moderatel}^ pro-

minent ; a tarsal fold ; inner metatarsal tubercle oval, J 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.

Males with external vocal sacs, forming folds on the sides of the

throat, which are blackish.

Measurements of male type specimen.

From snout to vent

Head
Width of head ...

Snout
Eye
Interorbital width

Tympanum
Fore limb
Hind limb
Tibia
Foot

54milhm.
19
20
8-5

7

3-5

4
30
83
26

29

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.

Raua tigrina. Daud., Hist. Rain. Gren. Crap. p. 64, pl.xx (1S03), and Hist

.

Rept.WUl. p. 125 (iSosl. Kelaart, Prodr. Faun. ZeyL. p 192 (1S52)
;

Giinth., Pi'oc. Zool. Soc. 1875, p. 567; Anders.,'Anat. Zool. Res.
Yunnan, p. 837(1879) ; V>ou\eng., Faun, hid., Rept. p. 449, fig. (1890) ;

S. Flower, Proc. Zool. Soc. 1896. p. 901, and 1899, p. 891, pi. lix, fig. 2 ;

Stejneg., Herp. Japan, p. 139, fig. (1907); Annand., Mem. As. Soc.
Beng. VI, 1917, p. 122, figs., pi. V, figs. 1-2, and pi. \i, fig. i ; Bou-
leng

, Rec. Ind. Mas. XV, igi8, pp. si> 65; Annand., Rec. Iml. Miis.
XV, 1918, p. 60, fig.

1 Rana picta, Gr^venh., Delic. Miis. Zool. Vrafisl. I, p. 39 (1829).
Rana brama. Lesson, in Bc-lang., Voy. Ind. Or., Rept. p. 329, pi. vi (1834).
Rana tigrina, -pdLTl., Dum.et Bibr., Erp. Gen. VIII, p. 375(1841); Giinth.,

Cat. Batr. Sal. p. 9 (1858); Peters, Mon. Berl. Ac. 1863, p. 77;
Giinth., Rept. Brit. Ind., p. 407 (1864); Steind., Novara, Amph. p. 17
(1S67) ; Bouleng., Cat. Batr. Ecaud. p. 26 (18S2), and Faun. Mai.
Pen., Rept. p. 234, fig. (1912).

Rana malabarica inon D. at B.), Kelaart, op. cit., p. igi.

Rana crassa, Jerdon, Journ. As. Soc. Beng. XXII, 1S53, p. 531 ; .'\nders.,

Proc. Zool. Soc. 1871, p. 199; Annand., Rec. hid. Mus. XV, igi8, p.
61, fig.

Ratia occipitalis, Giinth., Cat. Batr. Sal. p. 130, pi. xi (1858) ; Bocage,
Jorn. Sc. Lisb. I, 1866, p. 73 ; Boettg., Abh. Senck. G«. XII, 1881, p.
416; Bouleng., Cat. Batr. Ecaud. p. 27(1882) ; Bocage, Herp. Angola,

P- '55 (1S95): Werner, Sitzb. Ak. Wien, CXVI, i, 1908, p. 1887.
Pyxicephalusfodiens. Peters, Mon. Berl. Ac. i860, p. 186.

Rana hydraletis (Boie), Peters, Mon. Berl. Ac. 1863, p. 78.
Hoplobatrachus ceylanicus, Peters, Mon. Berl. Ac. i86'5, p. 449 ; Giinth.,

Rept. Brit. Iiid. p. 410 (1864).

Ra7ia braganliyia, Bocage, Rev. Mag. Zool. 1864, p. 253.
Rana tigrina, var. pantherina(F\ty..), Sleind., Novara, Amph. pi. i, figs. 14— 17 11867).

Rana [Hoplobatrachus) ceylanica, Giinth., Ann and Mag. N.H. (4) IX,
1872, p. 87.

Rana tigrina, var. ceylanica, Boettg., Ber. Offenb. Ver. Nat. 1892, p. 94.
Rana burkilli, Annand., Rec. Ind. Mus. V', 1910, p. 79.

Rana rugulosa {non Wiegm), .Annand., Mem. As. Soc. Beng. VI, 1917,
p. 126, pi. \-, fitr. 3; Malcolm Smith, Journ. N.H. Soc. Siam, II, 1017,

p. 263, pi.— , fig. 2; Annand., Rec. Ind. Mus XV, 1918, p. 60.

Rana tigrina, vars. crassa, occipitalis, burkilli, Bouleng., Rec. Ind.

Mus. XV, 1918, p. 57.

Forma typica.

\'omerine teeth in strong or very strong, oblique, straight or

slightly curved series narrowly separated from each other, originat-

ing close to the anterior border 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-

mens.
Head as long as broad or broader than long, rather strongl}^

depressed ; snout rounded or pointed, projecting more or less

bej'ond the mouth, longer than the eye; canthus rostralis obtuse;

loreal region ver}' 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, f to once the diameter of the eye, i^ to 2^-

tirnes its distance from the latter.
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Fingers rather short or moderately long, obtusely pointed,

with a more or less distinct 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, ip; 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, if 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. I^ower 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 3'ellowish 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 crojs-bands,

which may be irregular on replaced by large spots ;
hinder side

of thighs marbled black and yellow ; often a fine yellow 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 the

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

papillae ; 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.
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Tibio-tarsal articulation reaching eye or between eye and
nostril ; heels ov'erlapping ; tibia if to 2^ times in length of head
and body ; metatarsal tubercle ^ to f length of inner toe.

Forma typica.

Tibio-tarsal articulation reaching tympanum or eye ; heels not

overlapping ; tibia 2\ to 2 J times in length of head and bodj' ; meta-
tarsal tubercle f to once length of inner toe .. var. crflssa, Jerd.

B. Glandular folds much broken up or absent ; if long, fewer

in irumber ; inner metatarsal tubercle i to | length of

inner toe.

Tibio-tarsal articulation reaching eye or between eye and
nostril .

.

.

.

. . var. occipitalis , Gthr.

Tibio-tarsal articulation reaching shoulder, tympanum, or

posterior border of eye .

.

. . var. pantherina, Fitz.

Var. crassa, Jerd.

[R. fodiens, Veters, ceylanica^ Peters).

A stouter, often more toad-like form, with verj' large, shovel-

shaped inner metatarsal tubercle, the length of which is i to iJ

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 2i 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

5'ellow 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. tigritia, a dull brown
being substituted for the greens and ^^ellows.

The differences which separate R. crassa from A', 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. tigrina could be 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

liviirg specimens sent to me from Madras differed totally from

that of individuals of R. tigrina, 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. tigrina 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.
2 Ann. and Mag. .X.H. (9) II, 1918, p. 255.
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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, Othr.. 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 always 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 assigned to this variety. The
type of R. burkilli, Annand. is from Tavo}-, Tenasserim.

5. Rana cancrivora.

Raiia cancrivora, Gravenh., Delic. Miis. Zool. I'rafisl. I, p, 41 (1829');

Tschiidi, Class. Batr., p. ^^g (1838); .\nnancl., Mem. As. Soc. Beng.,
VI, 1917, p. 12S, pi. V, fig. 4; Malcolm Smith, Jonrn. N.H. Soc.

Siam, II, 1917, p. 264; Boulenij., Rec. InJ. .Mas. XV, 1918, pp. 55,
65 ; Annand., Rec. hid. Mus. XV. 1918, p. 63 fig.

Rana vittigera, Wiegm., A'. Act. Ac. Leap. Cavol. XVII, 1835, p. 255,
pi. xxi, fig. I.

Rana riignlosa, Wiegm., t.c. p, 258, pi. xxi, fig. 2.

Rana tigrina, part., Dum. et Bibr., Erp. Gen. VIII, p. 3751 ("1841);

Gunth., Cat. Baty. Sal. p. 9 (1858); Peters, I\lon. Berl. Ac. 1S63, p.

77; Giinth., Rept. Brit, hid., p 407(1864); Steind., Novara. Amp/i.
p. 17 (1867) ; Bouleng., Cat. Batr. Eca\id. p, 26 (1882) ; van Kainpen,
Nat. Tijdshr. Nederl. Iiid. LXIX, 1909, p. 33 ; Bouleng., Faun. .Mai.

Pen., Rept. p. 234 (1912I.

? Rana gracilis, var. pulla, Stoliczka, Joiirn. As. Soc. Beng. {2) XX.XIX,
l8;o, p 142.

Rana schliiteri, Werner, Zool. Anz. 1S93, p. 84, \'erh. zool-bot. Ges.

Wien, XLIII, 1893. p. 357, and Zool. Anz. 1897, p. 266; Stejneg.,

Herp. Japan, p. 142 (1907).
Ranatigrina,va.r.angiistopalmata, van Kanipen, in M. Web., Zool. Ergebn.

IV, p. 388, pi. xvi, fig. 3 (1907).
Rana tigrina, var. schliieteri, Barbour, Mem. .Uus. Comp. Zool. XI. I\',

191;!, p. 64.

Rana tigrina, var. cancrivora, Bouleng., Rec. hid. Mus. X\', 1918, p. 58.

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

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. tigrina 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 mav touch the inner anterior borders of the choanae.

1 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. tigrina. The diameter of the tympanum is |- to f that

of the eye and i^ to 2 times its distance from the latter.

The tibio-tarsal articulation reaches the eye or between the

eye and the nostril, exceptionally only as far as the tympanum*

;

the heels strongly overlap ; the length of the tibia is 2i to 3 times

its width and is contained if to 2^ 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 f webbed. The inner metatarsal tubercle

is blunt audits 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. pan'herina, but
there may be, rather exceptionally,^ a light streak along the side

of the body, as in the typical R. tigrina ; 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 verj^ different from that of /?. tigrina 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 and uninterrupted ; the margiiral 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 ly millim. in diameter.

Habitat. Malay Peninsula and Archipelago. The types of

R. vittigera and R. rugiilosa are from the Philippines and China
(Macao, Cape S3'ng-more).

[Rana cancrivora is bj' 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. A'. ^.].

Completely linked with R. ligrina through the var. pantherina,

it is highly remarkable for this species to be characterized by so

' 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. iimnocharis, 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 independent!}- 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 various examples grouped by Giard under the
term poecilogony.'

6. Rana verrucosa.

Rana verrucosa. Giinth., Proc. Zool. Soc. 1875, p. 567 ; Bouleng., Cat. Batr.
Ecatid., p. 29, pi. iv, fig. i {iHz), and Faun, hid., Rept,, p. 448 (1890) ;

Boettg., Ber. Offenb. Ver. Nat. 1892, p. 94; Annand., Rec. hid. Mns.
XV', 1918, p. 17, pi. i, fig. I.

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

obtuseh' 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 le^s than that of the upper
eyelid ; tympanum very distinct, | to f the diameter of eye and
about twice its distance from the latter.

Fingers obtuselj^ pointed, firit 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 3J to

4 times as long as broad, if 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, f to f 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 ^ 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

eyes ; a strong, curved glandular fold from the eye to the shoulder.

Ivower parts smooth, granulate under the thighs near the vent.

I Cf. Boulenger, Rec. hid. Mus. XV, 1918, p. 65, and C.R. Ac. Sc. Paris,

CLX\"I1, igiS. p. 60.



1920.] G. A. BouLENGER : Frogs of the Genus Rana. 27

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. liinnochans 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 ^^ellow, 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. limiwcharis.

Tadpole with the tail obtusely pointed, about i^ times as long

as the body. Beak white, broadh' 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.

Measurement in millimetres.
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7. Rana limnocharis.

Rana limnocharis (Boie), Wiegm., A''. Acta Ac. Leap. -Carol. XX'II, i,

1835, p. 255 ; Stoliczka, Proc. As. Soc. Beng. 1872, p. 102, and Joiirn.
As. Soc. Beng. XLII, 1S73, p. n6 ; S. Flower, Proc. Zool. Soc. 1899,
p. 893; Bouleng-., .f/io/. Zeyl. II, 1904, p. 73; Van Kampen, Zool.
Jahrb., Syst. XXII, 1905, p. 703; Stejneg., Herp. Japan, p. 127, figs.

(1907) ;
Van Kampen, Nat. Tijdschr. Ned. Ind. LXIX, 1909, p. 35,

Bouleng., Vert. Faun, Mai. Pen., Rept. Bafr.p. 236 (1912) ; Malcolm
Smith, Journ. N. H. Soc. Siam, II, 1916, p. 165; Annand., Mem. As.
Soc. Beng. VI, 1917, p. 133, figs., pi. v. fig. 6; Annand. and Rao,
Rec. Ind. Mus. XV, 1918, p. 33.

Rana gracilis (non Gravenh.), Wiegm., I.e. ; Peters, Mon. Bert. Ac. 1863,
p. 78; Anders., Proc. Zool. Soc. 187 1, p. 200; Giinth., Proc. Zool. Soc.

1875, p. 567; Anders., Anat. Zool. Res. Yunnan, p. 840(1870).
Rana nilagirica, Jerd., Juurn. As. Soc. Beng. XXI, 1853, p. 531 ; Bouleng.,

Spol. Zeyl. II, 1904, p. 73.
Rana agricola, Jerd., I.e.

Rana vittigera, part., Giinth., Cat. Batr. Sal. p. 9 (1858).
Rana gracilis, part., Giinth., Rept. Brit. Ind. p. 1409 (1864) ; Stoliczka,

Journ. As. Soc. Beng. XXXIX, 1870, p. 142; Bouleng., Cat. 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).
Ratia tigrina {non Daud.), Annand., Rec. Ind. 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, pi. v, fig. 7.
Rana limnocharis, subsp. nilagirica, Annand , t.c. p. 134.
Rana limnocharis, subsp. syhadrensis, Annand., Rec. Ind. Mus. XVI, 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, \ to f the diameter of the eye and
2 to 3 times its distance from the latter.

1 Perak, Malacca, Borneo, the other extreme in a female from Niiigpo, 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. limnocharis 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 borders of the choanae.

* An acutely pointed snout, as figured by Annandale, is exceptional ; the
usual form is as in his figure of R. ivasl.
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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 ver}^ prominent.

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 1 to 3^ times as long as broad, i| to 2i 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 J webbed,
three phalanges of fourth free, rarely f 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, 5 to f 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 ej^es, and a strong, curved, glandular fold from
the eye to above the shoulder. Lower 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 usualh^ proceed from the eye ; limbs with complete or,

more often, incomplete dark cross-bars ; rarely a light line along

the calf: sides of thighs 3'ellow, marbled with black. Lower parts

white, throat rarel}' 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.

' Describing a female specimen from Japan, Stejneger says the heels only

touch, without overlapping. I have never seen such a specimen ; in the one
with the shortest limbs (Shanghai) the heels si ightlj' overlap. Stejneger how-
ever contradicts himself on this point, as in the key to the species of Rana (p. 94)
he assigns to /?. Umnoc/ian's " heels overlapping considerably.''

2 Several specimens from Malabar.
5 A few specimens from Malabar, Sikkim, and Borneo.
* Cf. Boulenger, P.Z.S. 1890, p. 31.
6 This light band is a remnant of that which is often better developed in /?.

tigrina and R. 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 ; zvgomatic 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 Hunalayas [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. Miis. XVI, p. 123; 1919). The Nilgiri race (nila-

girica, Jerdon) is not dwarfed.

Rana limnocharis is, after R. cyanophlyclis, the commonest and
most universally distributed of the Indian frogs. It frequents the

edge of ponds and marshes and leaps into 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 conceals itself.

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. A.'\.

Habitat. Eastern 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 lecently describe:! R. wasl, .\nnand., 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, vSarawak.

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 Malaj' 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.].

Measurenitiits in millimetres.

From snout to vent
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Measnreuioits in millimetres.

From snout to vent
Head .

.

Width of head
Snout
Eye
Interorbital

Tympanum
Fore limb
First finger

Second finger

Hind limb

pidth

^7
II

9-5

4-5

3-4
2-8

17
13-2

4
3-«

427

31-5

6
3-4

3

4-5

45-8

Habitat. Hills and elevated valleys 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 varietj-.

Var. andamanensis, Stoliczka.

Annandale has pointed out that this name is founded on ex-

amples of ti. doriae, Blgr., and of a small form oi 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 Tenasserira.

8. Rana greenii.

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

Rana gracilis, part., Giinth., Rept. Brit. Ind. p. 409 (1864); Bouleng., Cat.

Batr. Ecatid. p. 28 (1882).

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

Rana greenii, Bouleng-, Spot. ZeyL 11, 1904, p. 74.

Rana limnocliaris, suhsp. greenii, .\nnand., .Mem. As. Soc. Beng.W, 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, exceptionallj- sliglitly 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, J to f the diameter of the

e3'e and about twice its distance from the latter.

Fingers obtusely pointed, first and second equal or first ex-

tending very slightl}- bej^ond 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 J
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 ; inner

metatarsal tubercle very small, oval, } to i 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).
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First finger

Second finger

Third finger

Fourth finger

Hind limb
Tibia
Foot
Third toe

Fourth toe
Fifth toe . .

I. 2. 3. 4. 5. 6. 7. 8. 9.

3-5 4 4 4-54 4 5'5 5 4
3'5 4 4 4 4 4 5'5 5 i'.56655577534444 3'5 443

58 72 70 64 60 61 78 77 60
19 23 2i 19 18 18 25 24 17

19 23 23 22 20 20 26 26 19

14

16 19 19 17 17 17 22

10 13 12 II II II 15

1—2. Punduloya. 3—4. C. Ceylon. 5—9. Ceylon.

Habitat. Hills of Central Ceylon.

This frog is closely allied to R. limnocharis, 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, Moii. Berl. Ac. 1871, p. 646 ; Bouleiig., Spol.

Zeyl. 11, 1904 p. 75 ; Annand., Mem. As. Soc. Beng. VI, 1917, p. 134
Rana gracilis, part., Bouleng., Cat. Batr. Ecaitd. p. 28 (1882).

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

Head as long as broad or slightl3- 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 eye

;

the distance between the nostrils greater than the interorbital

\^idth, which is less than that of the upper e3'elid ; tympanum very
distinct, I to 3 the diameter of the eye and \\ to i| 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 40 times as long as broad, if 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-

articular tubercles rather small, moderatelj' prominent ; tarsal

fold absent or reduced to the distal half ; inner metatarsal tu-

bercle strong, elliptic, compressed, \ 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. lyower

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 constanth' present ; often a yellow line along the calf.

I,ower 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, verj- 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.
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10. Rana grunniens.

Ra>ia grunniens, part., Daud., Hist. Rain. Gren. Crap. p. 65, pi. xxi (1803)
and Hist. Rept. VI II, p. 127 (1803).

Raiia siibsaltans, (Iraxenh., Delic. Mus. VratisL, p. 35, pi. vii (1829).
Rana hydromedusa (Kuhl), Tschudi, Class. Batr. pp. 40, 80 (1838).
Rana grunniens, Duni. et Bibr., Erp. Gen. VIII, p, 380(1841); Giinth.,

Cat. Batr. Sal. p, 10 (1858) ; Bouleng-., Cat. Batr. Ecaud. p. 23 (18S2),
Tr. Zool. Soc XX, 1914, p. 239, and Ann. and Mag. N.H. (q) I,

1918, p. 238.

1 Rana macrodon, Van Kampcn, .\'ova Guinea, IX (Zool.), p 458 (U)I3)-

Vomerine teeth in long and strong oblique series behind the
level 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, h to f the diameter of the

eye and f 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 3j times as long as broad, a little over
twice to 2j 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 tarsal fold ; inner metatarsal tubercle narrow, feebly

prominent, f to 2 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 raarblings
; a yellow-

ish cross-bar, edged with dark brown in front and b2huid, 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.

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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extremes being completely connected. The differences in 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 slightlj- 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
wnth two bonj^ prominences in front, feebly developed and barely

indicated in females, large, acutely pointed, directed backwards, and
fitting into deep pits in the upper jaw, in adult males.

Head large, especiallj" in males, much depressed, the sides of

the occiput vevy swollen in males, broader than long ; snout rounded
or obtuseh" pointed, feebly or slightlj- projecting beyond the

mouth, as long as or, usually, longer than the e3'e, which may be
rather small in the adult ; canthus rostralis verj^ 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 i to i^ times that of the

upper eyelid, narrower in the young ; tj^mpanum ver}- distinct,

I to iv the diameter of the e3'^e and 3 to once its distance from the

latter.

Fingers rather short or moderate, obtuse or sUghtly 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 eye and the tip of the snout, the heels

more or less overlapping, sometimes very slightly, when the

limbs are folded at right angles to the bod}' ; tibia 3 to 4 times as

long as broad, li 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, entireh- webbed, the web always reaching the discs but
rather strongh- emarginate and usually forming only a narrow
border to the penultimate phalanx of the fourth ; subarticular

tubercles moderately large, moderatelj- prominent; a short and
feeble tarsal fold, sometimes indistinct ; inner metatarsal tubercle

narrow, feebh^ prominent, I 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

;
young with a

narrow glandular fold on each side of the back, beginning behind
the upper 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 yellow-

ish, dark edged band sometimes present between the eyes, in

3'oung specimens ; temporal fold dark-edged ; a large black tem-

poral spot in some young ; lips usualh' with dark spots or vertical

bars ; two of these bars, from the eye to the mouth, usualh* 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 marbled 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 calf.

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 extremit}'

;

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

body, 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 ej^es,

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.—A'. A.].

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

to vent.

A specimen from Singapore, preserved in the Raffles Museum,
measures 2 50 millim. from snout to vent, according to A. L. Butler,

thus very nearh' of the size of the African R. gohath, Blgr.

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

Var. biythii.

Head narrower than usual in the typical lorm, often as long

as broad or a little broader than long, rarely shghtly longer than
broad ; eye usually larger, canthus rostralis more distinct, and
loreal region less oblique ; tympanum often smaller, | to | the
diameter of the eye, i 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. Balr. Ecaud., p. 24 (1882).

Rana magna, Stejnefj., Smiths. Misc. Coll. 1,11. igog, p. 437.
Rana modesta, part., Rou.K, Rev. Suisse Zool. X.KVI, 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. Lower jaw with two bony prominences in

front, feebh' 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 be^-ond the mouth, as long
as or a little longer than the eye; canthus rostralis more or less

distinct, sometimes rather strong; loreal region moderately oblique,

concave ; nostril much nearer the end of the snout than the eye

;

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 f the diameter of the eye, i 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 promitient.

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 bod}'; tibia 3 to 3! times as long as broad,
nearly 2 to 2i 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

(J to I 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 J 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; j'oung with a narrow glandular

fold on each side of the back, beginning behind the upper eyelid.

Lower parts smooth.
Brown above (in spirit), uniform or with ill-defined darker

spots and a cross-bar between the eyes ; 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 vv^ith

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 e.^tremity of last phalanx
of toes with stronger transverse expansion.

Meastircments in millimetres.
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snout than the ej-e ; 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 f the diameter of the eye, f to ij times its distance from the

latter.

Fingers moderate, the tips swollen or dilated into very small

discs, first longer than the second, third as long as or a little longer

than the snout; subarticular tubercles moderate, moderate^ 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 3I 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

little 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, 1 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 cantlii 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

with 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, 2| 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 microtympanttm, 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, -^ 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 but distinct discs, entirely

webbed ; subarticular tubercles moderate ; a tarsal fold ; inner

metatarsal tubercle narrow, i or rather more than ^ the length

of the inner toe ; no outer tubercle.

Back wart}'; 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 eyes; limbs with dark cross-

bands. Yellowish beneath, with or without brown marljling 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
milhm. from snout to vent. The shorter first finger appears to

distinguish the species from its allies.

Roux {Rev. Suisse Zool. XXVI, 1918, 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., StoliczUa, Jo'im. As. Soc. Beng.
X.XXIX, uS/u, p. 142.

Rana doriae, Bouleng., Ann. Mits. Cenov. (2) V, 1887 p. 482, pi. iii, fig. i

and Faun, hid., Rept., p. 447 (i8go) : Annand., Mem. As. Soc. Beng.
VI, 1917, p. 135.

Rana doriae, part., Bouleng,, Faun. Mai. Pen., Rept. p. 231 (1912).

Vomerine teeth in oblique oval groups behind the level of

the choanae. Lower jaw without bonj- 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 Httle greater than the inter-

orbital width, which is nearly equal to that of the upper eyelid

;

tympanum very distinct, ^ to f the diameter of the eye, 1^ 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, if 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 tijDS dilated into small but very distinct discs, | to

nearly entirely webbed, i or 2 phalanges of fourth free; sub-
articular tubercles moderate ; a feeble tarsal fold ; inner metatarsal
tubercle moderately prominent, J to I 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 yellowish in front ; lips with dark vertical bars

;

limits with rather irregular dark cross-bands. Lower parts white,

uniform or scantih- 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.

Measureuienls in millimetres.
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16. Rana macrognathus.

Raita doriae. part., Bouleiiij., Ann. Mas. Genova. (2) XIII, 189,^. p 32S, pi.

\iii. tig. I, and Faun. Mai. Pen.. Rept. p. 231 (1912).

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

414.

I now regard as deserving specific distinction a frog from
Upper Burma in wliich 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 tlie 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 Pdobates 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 i to f the length of the inner toe. The
warts on the back are often more prominent than in R. doriae.

Measiireinenis in millimetres.
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17. Rana pilcata.

Ratia pileata, Bouleng., yoiirn. N.H. Soc. Sinm, I, 1916, p. 104, pi.—

.

Vomerine teeth in rather short, strong, oblique series just be-

hind the level of the choanae. Lower jaw with two large, fang-like

bon}' prominences in front, in the males.

Head moderate in females, verj' 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. macroanathus and R. plicateUa ; 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 distinct, f or I 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 eye, 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 2i

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, ^ to nearly entirely webbed ; subarticular

tubercles moderate ; a feeble tarsal fold ; inner metatarsal tuber-

cle feebly prominent, i to v 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.

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.
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rather small ; a very slight tarsal fold ; inner metatarsal tubercle

narrow, prominent, about j the length of the inner toe; no outer

tubercle.

Skin of back with 8 or lo glandular longitudinal folds, some-
times with numerous small tubercles between them ; a strong fold

above the tj'mpanum ; upper ej-elids tubercular.

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.

]\Iales without vocal sacs.

Measurements in millimetres.

d-
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Hind limb rather long, the tibio-tarsal articulation reaching

the tip of the snout or between the ej-e and the tip of the snout,

the heels overlapping when the limbs are folded at right angles

to the bod}- ; tibia 3I to 4 times as long as broad, if to 2 times in

length of head ;i nd 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, J to |- webbed,

3 phalanges of fourth free ; subarticular tubercles moderate ; a

feeble tarsal fold ; inner metatarsal tubercle feebly prominent, f

to
I
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 yellow to orange brown abo\-e, 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
golden 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 ; zj-gomatic 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 in millimetres.

From snout to vent
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20. Rana limborgii. i.-^-

Rana limborgii, \\ . Sclater, Proc. ZooL. Soc. 1S92, p. 344, pi. xxiv, fig. 3 ;

Boult-ng., Ann. Miis. Geneva (2) XIII, 1893, p. 329, pi. x! fig. i;
Malcolm Smith, Journ. N.H. Soc. Siam, II, 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 lar2;e 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 the eye

;

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 distinct, f to | the
diameter of the eye and ij 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
shghtly 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 Httle beyond, the heels overlapping when the limbs are folded
at right angles to the body ; tibia 31 to 4 times as long as broad,
If 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, i to | webbed, 3 phalanges of fourth free; sub-
articular tubercles moderate ; a mere trace of a tarsal fold ; inner
metatarsal tubercle large, very piominent, compressed, blunt-edged,

I 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 evelid
;

a strong fold from the eye to the shoulder.
Pale brown above, with small darker spots ; upper surface of

snout sometimes pale greyish or yellowish; a dark cross-bar be-
tween the eyes 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 yellowish vertebral
stripe sometimes present ; limbs with more or less regular dark
cross-bands. Lower parts white, throat somtimes spotted or
speckled with brown.

i\Iales with internal vocal sacs, which mav 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 ; zvgomatic branch of
squamosal long, extending to the eye.

Eggs very large and few, unpigmented, the vitaUine sphere
3 millim. in diameter in a female measuring 32 millim. from snout
to vent.



I.
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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 be3-ond, the

heels strongly overlapping when the limbs are folded at right angles

to the body; tibia 4? to 5 times as long as broad, 1,1, to i^^ 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, | to :] webbed, 2 or 3 phalanges

of fourth free ; subarticular tubercles moderate ; no tarsal fold

;

inner metatarsal tubercle moderately or feebly prominent, ? 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 e^'es, 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-bands. Yellowish white beneath

,

throat and breast often spotted, marbled, or mottled with brown.
Males without vocal sacs.

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 uiillinietres.
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22. Rana palavanensis.

Rana palavanensis, Bouleng., Ann. and Mag. S.ll. (6) .\I\', 181)4, p. 85,
and Proc. Zool. Soc 1897, p. 230.

Vomerine teeth in short oblique series just behind the level

of the choanae. Bony piominences 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, |- to f the diameter of the eye, rJ to ij

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 4J times

as long as broad iS to i\-} times in length from snout to vent,

as long as or slightly longer or slightly shorter than the fore limb,

as long as or longer than the foot. Toes moderate, the tips dilated

into small but verj^ distinct discs, § webbed, 2 or 3 phalanges of

fourth free ; subarticular tubercles moderate ; no tarsal fold

;

inner metatarsal tubercle elliptical, fiat, J to i 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 less 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. I,ower 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.

I. 2. 3. 4. 5. 6. 7. 8. 9. 10.

From snout to vent . . 33 33 31 35 35 36 38 40 42 33
Head .. .. 12 12 11 13 13 13 15 16 15 13
Width o£ head . . .. 12 12 11 14 14 14 15 16 15 13
Snout .. ..4444-5 4-5 4-55 5 5 4-5
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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 kuhlii, part., Giinth., Cat. Batr. Sal. p. 7 (1858), and Rept. Brit.

Ind. p. 404, pi. xxvi, fig. B (1864).

Rana corrugata, Peters, Mon. Berl. Ac, 1863, p. 412; Bouleng , Cat.

Batr. Ecaud. p. IQ (1882I. Ann. and Mag. N.H. (5) XIV, 1884,

p. 587, and Fatin. Ind., Rept. p. 443 (i8go); Annand., Mem. As. Soc.

Beng. VI, 1917, p. 149, 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 ej-e than the end of the snout

;

the distance between the nostrils equals the interorbital width,

which exceeds the verjaiarrow 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 moderateh' 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, fulh^ and broadly webbed , terminating in rather large routid

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 ver\- 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 i^ times as long as head and body. 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.

Measuremenls in millimetres.

I- 2. 3. 4.

From snout to vent fir !^ f *

Head ..
•• 65 40 52 54

Width of head
'.

'.

"
,: '^ 19 19

Suout 16 21 21

Eye .;
:: • •

i
^ 5 5

Interorbital width
'

' 7 5 5 6

Fore limb
' '

'

+ 3 3'5 3

First finger ',[ '] -'^ -'.. 3° "9
_

Second finger
'

_
'^ -

%
5'5

Third finger .'
.'

;;
'

| \^
Fourth finger .. ..

'

f-
^}

456 6
7-5

Hind limb
"

'

'

«,
^'5 ''S 5-5

Tibia .

. •

•

f
2 54 72 74

Foot
26 17

22Third toe " '.
'''

Fourth toe " " " \^ 9 12 14

Fifth toe ' • 2 15 19 jg
15 10 74 14

I. Punduloya, 4ooof. 2. S. Ceylon. 3—4. Ceylon.

Habitat. Ceylon.

25. Rana kuhlii.

? Hotilema obscura, Gray, Zool. Mi^c. p :;S (iSm)
Rana kuhlii Y)um. and Bibr isV^. Q:„. V III', p. 384 (,84,) ; .\nders

,AnaL Zool. Res. Yunn.. p. 838 (1870) ; Bouien,/, i„..\j/„.. G.««.a (2

,a; xrVi' Po"^ '"• ^'"^
'^^Z*''- P- *-'3 f 1890), ^„«. fl„rf Mag. N.H.

P 7' '; ^c
' P'o^-^-^' ''"'^ '°''''^- ^'«'^- ^'«^- 1899. P-I66; S Flow,

Proc. Zool. Soc. 1899. p. 887; Bouleng.. ^«„. a,,rf Mag. N H (8) IV

Mem. As. Soc Beng.W, 1917, p. 147; Malcolm Smith, Journ N H
Soc. Siam, II, 1Q17, p. 262, pi. — fi,^ i

^a«a *»/,///, part., Gunth Cat.Batr. Sal. p. 8 (i8s8). and Rept. Brit.hid. 404 (1864) : Boulengr., Cai. Batr. Ecaud. p. io (iSSV,
Ranaconspuillata. Giinih. Proc. Zool. Soc. 1872, p. 597, pi. xl, fig-. A.Nyctibatrnchus sinensis, Peters, Sitzb. Ges. Naturf. Fr. Berl. if

^a«. ^,.«^o.a («a. I) Mocquard, Le Xatiir. ,89.., p. 155. -V. Arck. Mus
pi 98.

'^ ''' " •''
'"^ '^""- •^'"'- '^'"''- ^''''"'"^' '892,

Rananamiyei, Stejneg., P^oc. S,«/. 5o.. H/«./,/,;^;o„ XIV, ,901. p 190

Tcad rhl"^""'
^'^^' %• ('907); Van'^Denburgh, Prod Cafif.Acad. (4 III, ,909, p. 55 and 1912, p. 194: .\nnand., Mem. As. .%c5sn^. VI, I917, p. I4^.f; .

Vomerine teeth in oblique .series just behind the level of the
choanae Lower jaw with two tooth-like prominences in front
feebly developed ni females, large, obtuse and fitting into deep
pits m 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 bevond the mouth
as long as or sbghtly longer or slightlv shorter than the eve • no
canthus rostraUs; loreal region oblique, slightly concave- eye

1S82
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obliquely directed upwards, the upper eyelid often verj' 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, J to J 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 2j 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 1)ut very distinct discs, iuWy webbed or the web strongh-

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, I to t 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 glandu-

lar fold from the eye to the shoulder ; sometimes a distinct fold

across the head, behind the eyes. Lower parts smooth.

Brown above, uniform or with small darker spots on the back
and more or less irregular cross-bars on the limbs ; usuall}^ a dark
bar, light-edged in front, between the ej-es, and dark vertical bars

on the lips ; a dark canthal and temporal streak often j^resent ; a

yellow vertebral streak rarel}' present (specimens from Matang,
Bongo, Kina Balu, and Kuatun). Lower 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.

The vitellus of eggs ready to be laid measures 2 millim. in dia-

meter, the mother measuring 51 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 rhillim. from snout to vent) from Tenasserim 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 lyoo Choo Islands [R. namiyei,
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 the
specimens 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 strongl}^ 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. kuhhi
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., Journ. As. Soc. Beng. XL, 187 i. p. 2,v
Rana khasiana, Boulenji^., Cat. Batr. Ecand. 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. Ej'es rather large and
prominent. Occiput much swollen. Tympanum invested by the
skin, but faintly visible, small, one half the diameter of the eye.

vSkin 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-lik e
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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

eustachian 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.

Rana laticeps, Bouleng., Cat. Bafr. Ecaud. p. 20, pi. i, Hg. i (1S82), and
Faun. Ind., Rept. p. 444 (1890); S. Flower, Proc. Zool. Soc. 1896,

p. 897; Bouleng., Faun. .Mat. 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, feebh' 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 ej^e ; 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 di.stance between the nostrils not or but little greater than the

interorbital width, which equals or exceeds that of the upper eye-

lid; tympanum feebl}- distinct, J to I the diameter of the eye and
I to I

-J 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 J to

3-| times as long as broad, I^ 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, f
to f 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, f to s 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 ej'es ; 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.

Lower 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. kuhlii.

Measurements in millimetres.
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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.

^lales 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 92 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. liebigii by the distinct tympanum, the

longer irmer finger, the shorter hind limb, the presence of a tarsal

fold, and the absence of dorso-lateral folds.

28. Rana yunnanensis.

Rnna yunnanensis, Anders., Aiiat. Zool. Res. Yunnan, p. 839, pi. 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; t3-mpanum 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 h\ 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 surface densely

covered with round warty tubercles, each surmounted by a small

black horny granule. Smooth beneath. Uniform 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,

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

Rana tibetana. Bouleng., A)in. and Mag. N.H. (8) XX, 1917, 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:

cantluis 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, ?- the
diameter of the &y& 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 moderatelj' large, moderately prominent ; a

very distinct tarsal fold ; inner metatarsal tubercle narrow, feebly

prominent,
f-
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 e3'es ; 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 hght
cross-bar between the eyes ; lips with dark vertical bars. Lower
parts brownish, throat and limbs mottled with brown.

Male with internal vocal sacs; arm.s 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.

From snout to vent
Head
Width of head . .

Snout
Eye
Interorbital width
Tympanum
Fore hmb
First iinger

Second finger . .

Third finger

Fourth finger . .

Hind limb
Tibia
Foot
Third toe
Fourth toe
Fifth toe

61

18

25

5

7
3'5

4
3i
6
5-5

9
6

92
30
2S
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A single specimen from Yin tsin wan, Wassu State, Tibet,

preserved in the British Museum.
Distinguished from R. gammici by the distinct tympanum,

the presence of a tarsal fold, the larger metatarsal tubercle, and the

presence of vocal sacs; from/?, feae^hy the swollen tips of the

toes and the distinct canthus rostralis ; from R. yuunanensis, by the

less ])rominent metatarsal tubercle.

30. Rana sternosignata.

Rana sternosignata, J. A. Murray, Ann. and Mag. N.H. '5) X\'l, 1S85,

p. 120; Bouleng., Faun, hid., Rept. p. 445, (18901; Aiinand., Mem. As
Soc. Beng. VI, 191 7, 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, scarcel}' projecting bej-ond the mouth, a little shorter than the

eye; no canthus rostralis: loreal region very oblique, slightly con-

cave ; nostril a little nearer the eye 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 ; tj'mpanum 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 ej'e, the heels not overlap-

ping when the limbs are folded at right angles to the bod\- ; 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 ])rominent, j, to \ the length of the inner toe ; no outer

tubercle.

Upper parts smooth or with small warts, which may be tipped

with black hornj- 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 90 millim. long), from Quetta, 5700
ft., for which I am indebted to Dr. Annandale, are remarkable for

the very strongh- marked lines of sensory canals, which are black
(preservation in formalin). Tail 2 to 2] times as long as body,

3 to 3| 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, bordered 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.

Measurements in inillimetres.

From snout to vent
Head ..

Width of head .

.

Snout .

.

Eye .

.

Interorbital width
Tympanum
Fore limb
First finger

Second finger

Third finger

Fourth finger
Hind limb
Tibia .

.

Foot .

.

Third toe
Fourth toe
Fifth toe

MuUeer, nr. Karachi, type. 2. Quetta, type

0-
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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. sternosignata\s 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-

go their final metamorphosis. N. A.]

31. Rana phrynoides.

Rana phrynoides, Boiileng.. Ann. and Mug. X.H. (S) XX, lyi/. p. 4l,v

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 indistinct; 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 less than that of the upper eyelid ; tympanum hiddeii or

very^ indistinct, ^ to § the diameter of the eye.

Fingers obtuse, first longer than the second, third longer than
the snout; subarticular tubercles small, moderatelj' 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

;

21 to 2i 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 maj' 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 eye 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 ver}- 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 are 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;
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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 2f 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, entireh-

webbed; subarticular tubercles moderately large, moderately
prominent ; a feeble tarsal fold ; inner metatarsal tubercle narrow,
feebly prominent, f 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.'

i\Iales with internal vocal sacs; during the breeding-season the
arms are remarkabty 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 v^ery similar to that of the preceding species, but
the zygomatic branch of the squamosal is longer. Omosternal style

entire.

Measurements in millimetres.
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Habitat. China, south of the Yangtse Kiang (Mountains of

Kiangsi and between Kiangsi and Fokien ', Ningpo, Pingho) and
Tonkin (Man-Son Mts., 3000-4000 ft.).

Closely allied to the preceding species, but distinguished by
the shorter tibia and the dilated tips of the toes.

33. Rana gammiei.

Rnna gammii, part., Anders., Jo'irn. As. Soc. Beng. .XL, 1871, p, 21.

Rana gannniei, .\nnand., Mem. As. Soc. Beng. VI, 1917, 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 eye 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.

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 if 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

\ 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 t^-mpa-

num.
Male without vocal sacs; arms thick; black horny spinules

on the fore limbs and on the breast, as in R. liebi^ii.

Measurements in
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Habitat. Darjeeling, between 4000 and 6000 feet.

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; snout
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 eye and from the

end of the snout ; the distance between the nostrils greater than the

interorbital width, which is f that of the upper eyelid ; tj'mpanum
feebly distinct or hidden, \ the diametei of the e3'e, f its distance

from the latter.

Fingers obtuse, fiist 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,

It to it 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, f 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 j 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 eye to the

shoulder; glandular dorso-lateral fold distinct only in front, from
behind the ej^e 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 cro.ss-

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 disc j 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, onty
the outer continuous ; 3 series of lower labial teeth, continuous or

innermost narrowly interrupted. Tail with dark brown spots,

some of which are large. Total length up to 45 millimetres.
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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, if 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, J; to J 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 nioderateh' broad
but usually 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 brownisli, or whitish marbled with brown.
Males with internal vocal sacs ; during the breeding season

the arms are remarkabh' 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 fingers. After
the nuptial period, the male has but moderately strong forelimbs,

without spines, but may be distinguished from the female by the
large and ver}' 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 Ion?. 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 as long 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, the
2 outer continuous, the inner narrowly interrupted.
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on the anterior part of the back, where the distance between the
two is ^ to nearly v',, 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 baud, 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.

V.'hitish 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 narrowh' interrupted. Total length up to 58 milli-

metres.

Measurements in mUlunetres.
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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.

Dr. 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. viciiia is the male of R. assamensis , which had already been
alluded to by Anderson in his description of R. ganimiei.

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 ver}' 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 vicina, Stoliczka, Proc. As. Soc. Beiig. 1872. p. 130; W. Sclater,

Proc. Zool. Soc. 1892, p. 342, pi. xxiv, fig. i.

Rana liebigii, part., Annand., Rec. Ind. Mus. Ill, iQoy, p. 282.

Rana vicina. part., Annand., Mem. As. Soc. Beng. VI, 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, scarceh^ projecting beyond the mouth, as long as the

eye ; canthus rostralis obtuse ; loreal region oblique ; nostril a

little nearer the e^^e 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 Uttle longer

than the snout ; subarticular tubercles well developed.

Hind limb long, the tibio-tarsal articulation reaching near!}'

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 1 times in length from snout to vent, a little longer than the foot.

Toes with swollen tips, entirety webbed ; subarticular tubercles

well developed; inner metatarsal tubercle narrow, feebty 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 ej-e to the shoulder.

Male without secondarj' 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 bj'

Stoliczka :

—

Above ashy oUve, with the tubercles on the body whitish ; a

narrow dusky band between the ej'es ; 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 Hmbs, involving
the fingers and toes, very distinct^ variegated with black; lower
lip spotted with black ; chin and breast dusky, rest of lower side

yellowish white.

From snout to vent 57 millim.

The tj'pe specimen was procured b}' Stoliczka at JIurree, Punj-
ab, Western Himalayas, altitude 6000 feet. The second specimen
from near .Simla, mentioned by Sclater, is now in the British ]\Iu-

seum, and has been dealt with under R. liehigii.

38. Rana blanfordii.

Rana blanfordii, Bouleng., Cat. Batr. Ecand. p. 2,^, pi. i, fig. 2 (1882), and
Ann. and Mag. N.H. (/) X\'I, 1905, p. 640; .\nnand., Rec. !nd.
Mus. Ill, igog, p. 283, and Mem. As. Soc. Beng. \'\, igiy, p. 139.

Rana vicina inon Stol.), Bouleng., Rec. hid. Mus. I, 1907, p. 150 ; Annand.,
Rec. hid. .Mus. II, 1908, p. 346.

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 projectnig bej-ond the mouth, as long as

the ej-e ; canthus rostralis obtuse ; loreal region oblique, concave ;

nostril a little nearer the Qy& than the end of the snout ; the dis-

tance between the nostrils greater than €he interorbital width,

which equals or is a little less than that of the upper eyelid ; tym-
panum rather distinct or very indistinct, about \ the diameter of

the e\-e, onlj' 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 3J 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, I to 1 webbed, the web deeph' emarginate and extending onh*

as a fringe to the tip of the fourth ; outer metatarsals separated

nearly to the base ; subarticular tubercles moderateh- large, moder-
ately prominent ; no tarsal fold ; inner metatarsal tubercle narrow,

feebh' 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 ^\q to the shoulder ; lower parts

smooth.
Olive above, with small blackish spots which may have a

hght centre ; a blackish cross-bar between the ej'es 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
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the throat and thighs of the breeding male are suffused with a

bright claret-colour.

Males without secondar}- sexual characters.

Nasal bones small, separated from each other and from the

frontoparietals ; ethmoid largeh' 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 Alytes obstetricans.

Tadpoles from Bim Tal, E. Himalaj'as, 4,450 ft., received

under the name of R. blanfordii from the Indian Museum in 1915,
reach a large size: 60 millim., in which the tail enters for 43.

Tail obtusety pointed. Beak black ; 5 series of upper labial teeth

.

the outermost uninterrupted, the second narrowly interrupted, the

following broadly interrupted and gradually shorter ; 3 series of

lower labial teeth, the innermost narrowlj- interrupted, the two
others uninterrupted. Identical specimens from near Phagu, Simla
district, 7000 ft., were received from the Indian Museum in IQ09
under the name of R. vicina.

Measureinents in viilliinetres.

From snout to vent
Head
Width of head
Snout
Eye
Interorbital width
Tympanum
Fore limb. .

First finger

Second finger

Third finger

Fourth finger

Hind limb .

.

Tibia
Foot
Third toe . .

Fourth toe
Fifth toe .

.

I—2. Darjiling (types),
near Naini Tal, 5000 ft.

rf'
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39. Rana plancyi.

Rami plancyi. I.iitasle, Lc Natural iste, 1880, p. iio, and Bull. Soc. Zool
France, 18S0, p. 64 ; Bouleng-., Cat. Batr. Ecaud. p. 57 ( 1882) ; Stcjneg.

Herp. Jap. p. loi (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 rostral is 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 is much less

than that of the upper eyelid ; tympanum very distinct, f 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 ej^e, the heels meeting or narrowly separated

when the limbs are folded at right angles to the body ; tibia 3 to

3J times as long as broad, 2 to 2:] 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, ? to f 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
;

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. A.'\

This species is very closely allied to R. esculenia, but less

specialized, and constitutes a link with the American frogs allied

to R. catesbiana.
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40. Rana esculenta.

Raiia escttlenfa. I,inn., Sysi. Xat. I. p. 357 1 1766) : Bouleng., Proc. Zool.
Soc. 1S91. p. 604, and Ann. and Mag. X.H. (91 II, 1918. p. 241, figs.

This widely distributed species, of which the typical form is

exclusively European, 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 Euiopean forms are left

out of consideration.

Var. ridibunda.

Ra72a ridibunda, Pallas. Reise. I. p. 45S \ lyyi).

Rana esculenta, Blanf.. Zool. E. Pers. p. 432 (1876).
Rana esculenta, var. ridibujida, Bouleng., Proc. Zool. Soc. 1885, p. 066.

pi xl. and Taill. Batr. Eur. p. 2711, pi. xvi (189S): Nikolsky.
Fetschenko's Reise. Zool. II, vii, p. 71 riS99l.

Rana esculenta, var. susana. Bouleng., Ann. and Mag. X.H. 171 X\ I.

1905. F- 55-'-

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 eacu other than to the
latter, rarely equall}* 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 e^-e, more or less projecting beyond the
mouth ; canthus rostralis obtuse or very indistinct ; loreal region

ven,- 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 5 to f that of

the upper eyelid; tympanum very distinct, f to 2 the diameter
of the eye.

Fingers obtusely pointed, first as long as or a Uttle 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 Umbs are folded 3t
right angles to the bodj- ; tibia 3 to 4 times as long as broad,

li to sUghtly over twice in the length from snout to vent, a little

shorter than the foot. Toes obtuse, usually nearly entireh' webbed,
rarely only f ; outer metatarsals separated nearlj- to the base;

subarticular tubercles small ; iimer metatarsal tubercle moderateh^
prominent, oval or elliptical, ^ to nearly J 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 verj- feebly prominent, its width

I I have examined several specimens, from Wadi-Snkerier, 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, which 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. Lower
parts white, often speckled, spotted or marbled with blackish.

Males with grey or blackish external vocal sacs, retractile into
a slit behind the commissure of the jaws; fore limb strong; 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, i to ih miUim. in diameter.
Tadpole with the tail about twice the length of the body and

acutely pointed. Beak broadly edged with black ; lips bordered
with papillae on the sides and on the lower border ; upper lip with
a long series of horny teeth, followed on each side by a short
series; lower lip with 3 series of teeth, the 2 outer uninterrupted,
the innermost also uninterrupted, or narrowly interrupted.

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

Var. chincnsis.

Rana chinemis, Osheck, Voy. China, 1, p. 2yQ (1771'); Bonnat., Encycl
Meth.. Erp. p. 6 I 1789); Stone, Proc. Ac. Pliilad. 1899, p. 183;
Bolkay. Allaft. Khzl. Budapest, VIII, 1909, p. 53, pi. viii, and Proc.
IVashingt. Ac. XIII, 191 1. p. 67, pi. vi.

Pana esculenta. Schleg., Faun Japan.. Rept. p. 109, pi. iii, fig. i (1S36).
Rana esculenta, var. japonica, Maack, Voy. Amour, p. 153 (1859);

Bouleng., Cat. Batr. Ecaud. p. 40, fig. (1882).
Rana marmorata. Hallow., Pror. Ac. Philad. i860, p. 500 ; Camerano,

Atti Ace. Torin. XIV, 1879, p. 871.
Rana nigromaculata. Hallow., I.e. ; Stejneg., Herp. Jap. p. 94, fig. (1907) ;

Annand.. Mem. As. Soc. Beng.Vl, 1917. p. 140, pi. vi, fig. 4"

Hoplobatraclnis reinharJti. Peters, Mon. Berl. Ac. 1867,- p. 711.
Tomopterna porosa. Cope, Proc. Ac. PliUad. 1868, p. III.
Rana reinliardti, Moellcnd., Journ. N. China Br. As. Soc. 1 2) XI, 1877,

p. 105.

Rana esculenta marmorata, Lataste, Bull. Soc. Zool. France, 1880, p. 61.
Rana porosa, Bouleng., Cat. Batr. Ecaud. p. 40.
Rana esculenta. var. nigromaculata, Bouleng., Proc. Zool. Soc. 1S91,

p. 376; Bedriaga, Wiss. Res. Przewalski Exped., Zool. Ill, i, p. 11

{1899); Werner, Abh. Bayer. Ak. XXII, 1903, p. 358.
Rana esculenta. vnr. chinensis, Bouleng., Taill. Batr. Eur. p. 272 (189S)

;

Mehely. Zool. Ergebn. Zichy Forschungsr. p. 62 (1899): Wolterst.,
.\bh Mils. Magdeb. I, 1906, p. 135.
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Head not or but slightly broader than long ; snout usuall}^

pointed, but sometimes rounded ; interorbital space ? to I the width
of the upper eyelid ; t^'mpanum s to ? the diameter of the eye.

First finger constantly longer than the second.

Tibio-tarsal articulation reaching the tympanum, the eye, or

the nostril; heels meeting, or failing to meet; tibia zi to 3i times

as long as broad, usually much shorter than the foot; toes f to

nearly entireh- webbed, i 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, i to i| 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 to2 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, | to

|- the width of the upper eyelid, extending to the hip, or if broken

up posteriori}- 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-l^ars on the back ; a pale greeii or j-ellow vertebral streak or

band usually present, the dorso-lateral folds also of a pale colour

and standing out \-ery conspicuously ; some specimens black abo\-e,

with three j-ellow 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 yellow, marbled with black. Flower parts white, ah^ays

unspotted. Vocal sacs grey to blackish.

Habitat. Amoor Province of Siberia, Saghahen Island, Japan,

Corea, Mongolia, China.

The locahties Loo Choo Islands and Bangkok, Siam, appended

to specimens presented by Mr. G. B. Mason to the British :\Iuseum,

are probably erroneous.

Measurements in millimetres.

var. ridibunda. var. chinensis.

I. 2. 3. 4. 5.

From snout to

vent .

.

67 86 64 63 58

Head .. 24 28 23 22 21

Width of head . . 24 30 24 23 21 26 25 32 31

Snout .. 9 12 8 9 7

Eye . . . . 7 8 8 7 6

Interorbital width 2 2-5 2-5 2-5 2

Tympanum . . 56554
Fore limb . . 35 47 33 35 35 40 39 5° 45 43 3J
First finger .. 7 1 1 7 8 7-5 7 9 12

Second finger . . 610 7 8 7 7 811
Third finger .. 11 14 9 II II 11 12 14

Fourth finger . . 6966-56789
Hind limb .. 103 128 93 92 90 icx) no 122 125 119

Tibia .. 34 43 29 29 27 34 35 43 4' 37 28

Foot .. 35 44 31 31 31 39 38 4* 45 42 32
Third toe .. 19 24 lO 17 18 21 2! 36 27 23
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Fourth toe
Fifth toe
First toe
Inner metatarsal

tubercle
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var. ridibunda. var. chinensis.

I. .3- lO. II. 13- 14- 15-

30 37 25 25 26 33 33 40 38 36 27 zi 23 33 36
22 27 17 19 20 24 24 30 30 27 20 24 15 23 25

9 12 7 7-58 9 9 II II II 5-5 8 4-55 8

3-5 4 3-5 3-5 4 4-5 5 3-5 5 5

I—2. Kertnanshah, S.W. Persia, 6000 f. 3—4. Susa, S.W. Persia (type
of var. susana). 5. Shiraz, S.W. Persia. 6—7. Kazerun, S.W. Persia. 8. Nr.
Sarawan, Baluchistan. 9. Turbat, Afghanistan. 10. Chinese Turkestan. 11— 12.

Shanghai. 13. Chusan. 14. Ningpo. 15. Mountains N. of Kiukiang.

There has been much discussion as to the ipropriety of assign-

ing specific rank to the two forms here described. I have recently-

(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.

Raita plennideii, Boiileng-., Ann. and Mag. A'.//, (yj Xlll, 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 ej'e

;

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 ej-elid ; tympanum very distinct, f to I 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 reach-

ing 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

3J 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, \ 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, J to 5 the length of the inner toe ;

no outer tubercle.

vSkin smooth or with small warts which may bear small conical

asperities ; a moderately broad, very prominent dorso-lateral glandu-

lar fold, from above the tj-mpanum to the groin ; the distance

between the dorso-lateral folds, on the back, I to t\ 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 eye 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.

]\Iales 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 feebh- thickened,

with a nearly smooth horn}- laj'er.

Eggs very small, i millim. in diameter.

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.

Omosternum entire. Terminal phalanges very feebly expanded at

the end.

Measnreuicnts in millimetres.
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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 sw-ollen, 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, il to is 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, i to s the length of the inner toe ;

no outer tubercle.

vSkin 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 j^ellow 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
yellow, spotted or marbled with black. Lower 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 yellowish or grejash 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. esculenta.

Measurements, in millimetres, of type specimens.

From snout to vent
Head
Width of head
Snout
Eye
Interorbital width
Tympanum
Fore limb
First finger

Second linger .

.

Third finger

Fourth finger .

.

Hind limb
Tibia

0"
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Foot .. .. 43 38 42 39 39 38 56 54 56 55 54 48 4S
Third toe .. .. 24 20 24 21 21 20 29 28 30 30 28 27 26
Fourth toe .

.

..36 32 35 3^ 32 }o 46 45 46 47 43 41 40
Fifth toe .. .. 27 23 27 25 25 21 34 35 34 34 32 31 30

Habitat. Yunnan fii, Yunnan. Tj'pes in the British Museum.
This species is very similar to R. andersonii, Blgr., Ijut readily

distinguished b}' 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. pleii-

raden and R. adeiwpleura. and points to the polyphyletic 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. Japoii., Rept. p. log, nl. ij,

fig. 2 (1S38).

Rana temporaria, part., Middend., Sibir. Reis. II, p. 247, pi. xxvi, figs. 2—

4

(iSs.^i; Dum. et Bibr., Erp. Gen. VIII, p. 358 (1841).
Rana temporaria, \av. japonica, Giimh., Cat. Batr. Sal. p. 17 (1858).
Rana silvafica, part., Hallow., Proc. Ac. Philad. i860, p. 500; GOnth.,

Rept. Brit.Ind. p 409 Ci864)j Camerano, AttiiAcc^ Torin. XI\', 1879,
p. 876. __' '

Rana mtddendorffii, Stecnstr., Vtd. Meddel. 1869, p. 18, fig.

Rana japonica, Bouleng., Bull. Soc. ZooL. France, 1879, p. igo, and Cat.
Batr. Eciiud. p. 47 (1882),- Boettg , Ber. Offenb. Ver. Nat. 1888.

p. 96 ; Bouleng., Proc. Zool. Soc. 1891, p. 610; Boettg. Ber. Offenh.
Ver. Nat. 1895, p. 102; Werner, Abh. Bay. A/c. ,XXII," 1904, p." 3^8;
Stejneg., Herp. "j^ap. p. 107, fig (1907).

Rana japonica. var. ornativentris. Werner, t. c. p. 383.
Rana tsiishimensis, .Stejneg. op. cit. p. [16, 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 beyond the mouth, as long as or little longer

than the eye ; 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 J, rareh- once, that of the upper e3'elid and is

usually less than the diameter of the tympanum; t3'mpanum
very distinct, ? to ;! the diameter of the ej^e 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 artictilation 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 bod}'

;

tibia 4 to 5I times as long as broad, iS to 2h 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, i to J webberl,

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, J to J 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 bj^ a light streak

which does not extend forward to beyond the eye ; limbs with
more or less numerous dark cross-bands, which may be ver>-

narrow, almost linear, or alternately broad and narrow. Lower
parts white, 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

greyish horny layer.

Nasal bones small, obhque, 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 slighth' expanded at the end.

Tadpole with the tail ending in an obtuse point, 2 to 2J 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 miUimetres.

I. 2. 3. 4. 5. 6. 7. 8. 9. 10. II. 12. 13. 14.

From snout to vent.

.

52 48 65 60 43 68 59 48 36 41 50 64 58 40
Head .. .. 17 l6 20 19 15 21 19 16 12 14 16 20 20 14

Width of head .. 15 15 20 18 14 22 19 16 12 13 16 20 20 14

Snout .. .. 6 6 6-5 65 6 7 6 6 4 5-5 5-5 7 7 5

Eye .. .. S 5-5 65 6 5 7 6 6 4 5 S'S 6 6 5

Interorbital width .

.

2-5 2-5 3 252 3 3 2 2 3 2-5 3-5 3 2

Tympanum . . 35 3"S 4 4 3 4 4 3'5 25 3 3-55 4 2-

Pore limb . . 30 31 8 35 27 40 37 29 22 25 29 39 37 26
First finger .. S'S 6 7 6 5 8 7 5-5 4 5 6 7 7 4-3

Second finger .

.

4-5 5- 6 5-5 4-57 6 5 4 4-5 5-56 6 4
Third finger .. S 9 9-58 75 11 10 8 6 7 8-59 9 6
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I. 2. 3. 4. ;. 6. 7. S. 9. 10. ii. 12. 13. 14.

Fourth finger • • 4 5"5 6 5 45 7 6 5 4 4 5 5 5 4
Hind limb .. 92 90 115 107 81 115 104 91 62 77 85 121 115 72
Tibia .

.

.. 30 29 37 34 25 36 33 29 20 25 27 38 36 22

Foot .. .. 30 30 37 34 27 38 35 29 21 25 27 36 36 24
Third toe .. lO 16 19 17 14 18 19 15 11 13 14 19 19 13

Fourth toe . . 24 24 30 28 20 29 27 25 18 20 23 30 29 20
Fifth toe .. 17 17 21 iS 15 20 19 16 12 14 15 20 19 14

I—2. Yokohama. 3—4. Japan (types). 5. Yeso. 6—7. Tsu Shima (if. tsu-

shimensis). S. Ningpo. 9. Da Zu Valley, Chi Kiang. 10. Lushan Mts. , Kiu
Kiang. 11. Sze Chuen. 12— 13. Yunnan fu. 74. 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. tsiishiiiiensis, Stejn.) have a short rounded
snout, but the difference between them and typical specimens is, in

thisrespect,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.R.

Siberia noticed b}' Middendorff and for which the name R.

middendorffi has been proposed by Steenstrup, belong to this

species.

44. Rana longicrus.

Ranalongicrus, Stejneg., Joiirit. Sc. Coll. Tokyo, XII, iSgS, p. 216, and
Herp. Japan, p. 104, fig. (1907I.

Vomerine teeth in oblique groups between and projecting

beyond the choanae, or entirely- behind them.
Head longer than broad ; snout pointed, feebh^ projecting

beyond the mouth, longer than the ey-e ; canthus rostralis distinct

;

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 upjser eyelid

or the diameter of the tympanum ; tympanum very distinct

;

s to 3 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 theloneer, 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 5^ to 6 times as long as broad, \\
to if 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 r\ 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
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oval, very prominent, J 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, 5 1 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 eye and a large dark brown temporal spot with a

light streak below it not extending beyond the ej-e ; limbs with
more or less distinct narrow dark cross-bars. Lower parts white

Male unknown.

Mcasnreiiiciifs in iiiilliiiitires.

From snout to vent
Head
Width of head
Snout
Eye
Interorbital width
Tympanum .

.

Fore limb
First finger .

.

Second finger

Third finger .

.

Fourth finger

Hind hmb
Tibia
Foot
Third toe .

.

Fourth toe . .

Fifth toe .

.

I— 2. Formosa ? 3. Ching Fung Lin, Fokien, 1500 ft.

Habitat. Formosa ' and China (Fokien).

Very closely allied to R. japonica. Distinguished by the

narrower head, the less oblique loreal region and, usually, by the

broader interorbital space and the longer, more slender limbs.

I am not sure that the smaller specimen from Shanghai mentioned
bj- Werner, Abh. Bayer. Ak. xxii. 1903, p. 358, does not belong to

R. longicnis rather than to R. japonica.

45. Rana lateralis.

Rana lateralis, Bouleng., Ann. Miis. Geneva (2) \', 1887, p. 483, pi. viii,

fig. 2, and Faun. Ind., Repi. p. 457 (1890) ; Malcolm Smith, Joiirn.

N.H. Soc. Siam, II, 1917, p. 266, pi.— , fig. i.

1 The type is from Taipa, Formosa. Two specimens, labelled China, Swinhoe,

in the British Museum, are probably from Formosa, where R, Swinhoe made large

collections.

SO



1920.] G. A. Bori.ENGER : Frogs of the Genus Rana. 97

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, slightl}' longer than broad

or slightly broader than long ; snout obtusely pomted, 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,

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, J or f webbed, 3 phalanges of fourth free ; outer

metatarsals separated in their distal |- or f ; subarticular tubercles

rather small, prominent ; no tarsal fold ; inner metatarsal tubercle

strongly compressed and very prominent, f to I 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 grej- or bright crimson ; sides of body sometimes
black, the two colours sharply separated by the dorso-lateral fold;

loreal 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 distinct 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 millimetres.
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oval, prominent, less than i 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, frequentl}- with a line, 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 v&x\ 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. 4(1 and So (1838) ;

Dum. et Bibr., Erp. Gen, VlII, p. 635, pi. Ixxvi. tig. i (1841);
Bouleng-., Cat. Batr. Ecaud. p. 60 (1882), and Faun. Ind., Repf.

p. 456 (1890); Boetlg., Ber. Offenb. Ver. Nat. 1S92, 95.

Hytorana malabarica, Gunth., Rept. Brit. Ind. p. 426(1864); Stoliczka,

Proc. As. Soc. Beng. 1S72, 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, f to once the

diameter of the eye, close to it or separated from it by a space not

exceeding i 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 eye, 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 2J 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, I to ^ webbed, 2 or 3 phalanges of fourth free, the outer

metatarsals separated in their distal half ; subarticular tubercles
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rather large, verj' prominent ; no tarsal fold ; inner metatarsal

tubercle oval, very prominent,
-J-
to ^ the length of the inner toe ;

a rather large, round, vers" 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 tj'mpanum 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 j^ellow lateral streak on the sides, the limit between the

crimson and the black very sharply defined, if not accompanied b}-

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

glandular 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
or spotted or marbled with dark brown, or throat and breast dark
brown.

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

greyish horny layer.

Tadpoles from Talewadi, collected by ]\Ir. Kemp and identi-

fied as of this species bj- Dr. Annandale, are remarkable for their

large size (total length 70 millim.) and black colour above and
beneath. Tail pointed, i^ to if times as long as the body, the crest

not extending on to the back. Buccal disc more than half the

width of the bod}-, 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
from the ethmoid, which is exposed and turncate in front ; fronto-

parietals broad and flat ; z3'gomatic branch of the squamosal not
longer than the posterior. Omosternal style forked at the base.

Terminal phalanges feebly expanded at the end.

Measuretnenfs in millimetres.

I. 2. 3. 4. 5. 6. 7. 8. 9. 10 II 12. 13. 14. 15.

From snout to veut 40 59 61 59 58 55 51 48 46 70 66 70 45 40 65
Head .. 13 19 20 19 19 19 r8 16 16 22 22 22 15 13 21
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tubercle | to J length of inner toe ;
a small outer

metatarsal tubercle ... ... .:-^R.rufescetis,]eTd.
Snout shorter than eye ; first finger much longer than

second, as long as or a little shorter than third
;

tibio-tarsal articulation reaching a.\il or shoulder :

tibia 2 to .^ times as long as broad, 2f to 3 times in

length from snout to vent ; toes J to i webbed :

outer mctatarsal.s united ; itmer metatarsal tubercle 0«X
longer than inner toe ; no outer tubercle ..yiR. breviceps. Schn. J (Ukt

Snout as long as eye : first finger much longer than ii

second, as long as third ; tibio-tarsal articulation

reaching shoulder ; tibia 3 times as long as broad,

2j to 2i times in length from snout to vent ; toes

with a mere rudiment of web
; outer metatarsals

united ; inner metatarsal tubercle longer than inner c\

toe; no outer tubercle . . ... ...5t.R. dobsonii, Blgr. /' ''C^ l'-*

II. First and second fingers equal ; tympanum as large

as eye ; toes i webbed ; an outer metatarsal
tubercle ... ... ... ... -^ R. strachani. Wurr.

A
48. Rana rufescens.

Pyxicephalus rufescens, Jerdon, Journ. As. Soc. Beiig. XXII, 1854,

p. 534; Gunth., Rept. Brit. hid. p. 41 2 (1864).

Rana rufescens, Bouleng., Cat. Batr. Ecaiid., p. 29 (18S2), and Faun. Ind.,

Rept. -p. 451 (1890).

Vomerine teeth in oblique series between and extending pos-

teriorly a little beyond the choanae.

Head a little broader than long, feeblj^ depressed ; snout round-
ed, as long as or a little shorter than the eye, scarcelj' projecting

beyond the mouth : canthus rostralis very obtuse ; loreal region

oblique, feebl}' concave ; nostril equidistant from the e5'e 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
ej'elid ;

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, 2, to 2\ times in length

from snout to vent, a little shorter than the foot, .shorter than
the fore limb. Toes obtusely pointed, J or ^ webbed ; outer

metatarsals narrowly separated in the distal third or fourth only

;

subarticular tubercles rather small, but very prominent ; no tarsal

fold; inner metatarsal tubercle large, very prominent, compressed,

f to I the length of the inner toe; a small outer metatarsal
tubercle.

Upper surface 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 distinct 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.

I^ower 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.

Prom snout to vent
Head .

.

Width of head . .

Snout
Eye .

.

Interorbital width
Tympanum
Fore Umb
First finger .

.

.

.

Second finger

Third finger

Fourth finger

Hind Hmb
Tibia .

.

Foot . .

Third toe
Fourth toe
Fifth toe

Habitat. Malabar.

Connects Raua with Tomopterna.

<f



104 Records of the Indian Museum. [Voi<. XX,

Habit stout, toad-like.

Head convex , broader than long; snout rounded, not pro-

jecting, shorter than the eye; canthus rostralis verj' obtuse;
loreal region oblique, feebly concave; nostril equidistant from the
eye and from the tip of the snout, or nearer the former ; distance

between the nostrils equal to or a little greater than the inter-

orbital width, which is | to f that of the upper eyelid ; tympanum
distinct, ! to i! 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, 2f to 3 times in length from snout to

vent, much shorter than the fore limb, shorter than the foot.

Toes rather short, obtuse, J to ^ webbed ; outer metatarsals

united; subarticular tubercles small, prominent; no tarsal fold;

inner metatarsal tubercle large, strongly compressed, inserted

obliquely at the base of the first toe, which it considerably ex-

ceeds in length ; no outer tubercle.

Skin smooth or granulate above, sometimes 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 usually with

irregular dark cross-bands, groin and hinder side of thighs dark
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 which
I have examined two specimens, is not unlike that of R. liinno-

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 papillae on the sides of the lip.

Eggs I millim. in diameter.
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base of the first toe, wtiich it considerably exceeds in lengtli ; 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

maibled with black ; upper surface of thighs black, spotted or

marbled with white. Lower parts white, throat spotted with brown.

Male unknown.
Nasal bones separated from each other and from the fronto-

parietals.

Measurements in millimetres.
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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 ej-elids, immediate!}' 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.

Giimh., Ann. Mus. Zool. St. Pi-tersb. I, i8y6, p. 207.

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 branch 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. lichigii group, with which it is

connected to a certain extent by R. blanfordii.

52. Rana pleskei.

Xanorana pleskei. Giinth., Ann. Mns. Zool. St. Petersb. I, i8q6, p. 207:
Bedriaga, Wiss. Res. Przeiualski Reis., Zool. Ill, i, p. 32, pi. i, fig. 5.

(1898).

Ranapleskei. Bouleng., Am. and Afag. N.H. {])X\' , 1905, p. 37S; Aniiand..

Rec. Ind. Mus. II, 1908, p. 345, and-XIlI, 1917, p. 4.17, 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 ej'e ; canthus rostralis verj- 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, feeblj'

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, 2I to 2j 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

^ 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 parts smooth.
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.

Measurements in millimetres.

I 23456789 10

From snout to vent .. 34 31 53 40 4i 35 54 47 58 S3
Head .. .. .

.

11 10 15 13 13 :2 16 15 16 15

Width of head .. .. 12 11 18 14 14 13 18 17 19 18

Snout .. .. .. 4 4 5 4.5 4-5 4.5 6 5 5 5-5

Eye .

.

. . .. 4 4 6 4-5 4-5 4 5 6 5 6 5-5

Interorbital width .

.

. . 2 2 2-5 2 2 2 2-5 2 2 2

Fore limb .. .. 17 16 27 21 24 20 29 27 32 30
First finger .. S'S 3 5 S'S 5 S'S 5 4-5 SS 5

Second finger .. •• 4 3'5 5 4 5'5 3'5 5 4-5 5*5 5
Third finger .. ..5465656676
Fourth finger .

.

3'S 3 4 4 3'5 3 4-5 4 5 5

Hind limb .

.

.. 4: 39 68 52 55 48 69 65 80 75
Tibia .. 13 12 19 16 17 13 20 18 22 21

Foot .. .. 15 14 23 18 19 16 24 21 29 27
Third toe .. .. 8 6 11 9 10 8 12 11 14 13

Fourth toe .. .. 10 9 15 11 12 10 16 15 19 18

Fifth toe .. .. 7 7 10 8 8 7 10 10 14 13

I—4. L. Yamdok, 15,000 f. 5—8. Kamba Jong. 9— 10. Gyangtse.

Habitat. Tibet, up to 15,000 feet ; Kashmir between 9000 and
1200 ft.

A very aberrant species.

According to Annandale, the tadpole reaches a large size,—72

millim., in wliich 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



I920.] G. A. Boulenger : Frogs of the Genus Rana. 109

are supported by thick flesh}' ridges. But for the shape of the
beak, the mouth-structure of this tadpole is very suggestive of

that of the European Pclobates.

Since the above was written, Dr. Annandale has submitted to

me two specimens of a toad ' from Srinagar, Kashmir, sent to him
by Jlr. F. J. M. ]\Iitchell as representing the adult of the tadpole
assigned b}- 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 Pelobates is

accounted for.

Subgenus Discodelcs.

Bouleng., Aim. and Mag. X.H. (9) I, 191S, 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 between 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 stjie forked

at the base.

Connected with Rana, s. str., through R. grunniens. The
genera Cornufer and Platymantis are evidently derived from this

group.*

Synopsis of the Species.

I. Discs of toes longer than broad ; first finger at least as long as second ; toes f 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 2^ to 2| times as long
as broad ; upper parts very warty, with an interrupted

glandular dorso-lateral fold ; belly granulate ...'R. bufoniformls, Blgr.yi

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 3J times as long-

as broad ; upper parts smooth or warty ; bell)' feebly

granulate ; male with internal vocal sacs ... 'iR. opisthodon, Blgr. '

Vomerine teeth extending outwards beyond vertical

of inner edges of choanae ; tympanum \ to \ 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 ...• R. gtippyi, Blgry^ //J /

II. Discs of fingers and toes broader than long ; lingual papilla long and pointed ;

male without vocal sacs ; terminal phalanges T-shaped or Y-shaped.

2 Cf.

Boulenger, Rec. Ind. Mus. XVI, p. 470 (1919).

y. Boulenger, Ann. and Mag. N.H. (9) I, 1918, p. 372.
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A. Toes ^ to I webbed, tibia 4 to 4i times as long as broad.

Toes J webbed, the web reaching discs of third and fifth
;

first finger at least as long as second ; tympanum 1

to I diameter of eye ... ... ...'<, R. beddomii. Gthr. ?

Toes I webbed, the web reaching discs of third and fifth
;

first finger shorter than second ; tympanum | dia-

meter of eye ... ... ... ..'iR.leHhii, Blgr.

Toes i webbed, 2 phalanges of third and fifth free ; first

finger longer than second ; tympanum nearly as large .

as eye and close to it ... ... ..JiR.semipalmata, Blgr. / llf^
B. Toes not more than \ webbed, the web not or scarcely penetrating betwef^n

outer metatarsals ; first finger shorter than second ; tympanum j to 4 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 ...- 'R. leptodactvla, Blgr. / l/S^ ^

Tympanum 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. diplosticfa, Gthr. f-
'.^d) ^T^

Tympanum moderately distinct ; tibia 4 times as long
as broad ; head and back with large warts ..(^1 R.phrynoderma, Blgr./i /a/*}"

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. 2111, Tr. Zool.

Soc. XII, 1886, p. -17, pi. viii, and Ann. and Mag: N.H. (y) 1, 191S.

P- 239-

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 3 the diameter of the eye and f 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 thaii the

fore limb, slightly shorter than the foot. Toes short, the tips

dilated into small discs with a groove separating the upper from
the lower surface, f webbed, 2 phalanges of fourth free ; the web
not 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 bod}-, 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 bell}' 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.

From snout to vent
Head
Width of head
Snout
Eye
Interorbital width .

.

Tympanum
Fore limb
First finger

Second finger

Third finger

Fourth finger

Hind limb
Tibia
Foot
Third toe
Fourth toe
Fifth toe

I. 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 aUied R. guppyi ; the differ-

ence is, however, bridged over b}- R. opisthodon.

?
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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, I to I the

diameter of the eye and f 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 3J times as long as broad, 2j to 2j

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, f to f 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, I to

f 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 granulate.

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 in millimetres.

From snout to vent. .

Head
Width of head
Snout
Eye
Interorbital width
Tympanum
Fore limb
First finger

Second finger

Third finger

Fourth finger

Hind limb
Tibia
Foot
Third toe
Fourth toe

Fifth Toe

I. Faro Id. (type). 2—4. Treasury Id. (type

I.
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This species dispenses with the ordinary metamorphoses, the

young 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 10 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 gtippyi, Bouleng., Proc. Zool. Soc. 18S4, p. 211, Tr. Zool. Soc. XII,
1S86, p. 4.8, pi. ix, and Ann. and Mag. X.H. (9) I, 1918, p. 239.

Vomerine teeth in short and strong, transverse or slightlj*

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, g- to J the diameter of the eye,

I to over its distance from the latter.

Fingers moderately long, the tips dilated into small discs,

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 feeblj^ overlap

when the limbs are folded at right angles to the body ;
tibia 3 to

3^ times as long as broad, is 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, flat, i

to s 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
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sometimes present on each side of the anterior part of the back ; a

strong glandular fold above the tympanum. Lower parts smooth.
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 the
frontoparietals ; upper surface of ethmoid covered ; zygomatic
branch of squamosal rather long. Terminal phalanges with feeble

transverse distal expansion.

Measuremerits in millimetres.
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beyond the mouth, as long as or sHghtly 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, ^ to f 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 linger 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 4I times as long as broad, xl 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, f webbed,

3 phalanges of fourth free, the web reaching the discs of the third

and fifth and penetrating J to ^ between the outer metatarsals

;

subarticular tubercles moderate or rather small, prominent ; no
tarsal fold ; inner metatarsal tubercle oval or elliptic, feebly pro-

minent, I to i 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 brow^n 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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front, separating the upper from the lower surface ; first finger

a Uttle 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,

f 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. Lower parts white, throat mottled with brown.

Measurements in millimetres.

From snout to vent
Head
Width of head .

.

Snout
Eye .

.

Interorbital width
Tympanum
Fore limb
First finger

Second finger .

.

Third finger

Fourth finger .

.

Hind limb
Tibia
Foot

2-5

19

3
3-5

5

35
52
16

15

This species is known from a single female specimen, from
Matheran near Bombav.

58. Rana semipalmata.

Rana semipalmata, Bouleni^., Cat. Batr. Ecaud. p. 56, pi. iv, fig. 3 (1882),
and Faun. Ind., Rept. p. 454 (1890); .Annand. Rec. Ind. Mits. XV,
1918, p. 20, pi. 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 papilla in 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 Uttle nearer the end of the snout than the e\'e ; distance
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between the nostrils a little greater than the interorbital width,

which is equal to or a little less than that of the upper eyelid

;

tympanum very distinct, nearly as large as the eye and close to it.

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.

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 length

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, 35 phalanges of fourth and 2 of

third and fifth free, the web penetrating bareh- 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. Lower parts white, throat and breast mottled
with brown.

Males without secondary sexual characters.

The tadpole, described bj- Annandale, is very similar to

that referred by him to R. leptodactvla , 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.

Measurements in millinietres {of types).

From snout to vent
Head .

.

Width of head
Snout
Eye
Interorbital width .

Tympanum
Fore limb
Hind limb
Tibia
Foot

<f



1920.] G. A. BoULENGER : Ffogs 0/ the Genus Rana. 119

Vomerine teeth in short transverse or feebly obhque 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 -S 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 stronglv overlap when the limbs are folded at

right angles to the body ; tibia 4 to 5 times as long as broad, li to

ij 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, ij 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 I

the length of the umer toe ; no outer tubercle.

vSkin 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

feebl}' granulate.

Olive or brownish above, mottled with darker ; a more or

less distinct subtriangular dark spot between the eyes, often 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 if 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, edged with
black. The upper surface and the tail are yellow, with boldly

contrasting black markings.
The ova in the uterus measure ij millim. in a female 30 millim.

long from snout to vent.

Measurements in millimetres.
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at right angles to the body ; tibia 32 to 4 times as long as broad, li

to nearly 2 times in length from snout to vent, as long as or a little

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, J webbed, the web not penetrating

between the outer metatarsals ; subarticular tubercles rather small,

feebly prominent ; no tarsal fold ; inner metatarsal tubercle ellip-

tic, feebly prominent, ^ 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. Lower parts smooth.
Grey or pinkish brown above ; snout lighter, bordered by a dark

cross-bar between the eyes ; 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.

Eggs very large, 2 millim. in diameter in uterus of female

measuring 27 millim. from snout to vent.

Measurements in millimetres.

From snout to vent
Head . .

Width of head .

.

Snout
Eye
Interorbital width
Tympanum
Fore limb
First finger

Second finger

Third finger

Fourth finger

Hind limb
Tibia
Foot
Third toe
Fourth toe

Fifth toe

I— 3. Malabar (types). 4.

Habitat. Malabar.

61. Rana phrynoderma.

Rana phrynoderma, Bouleng., Cut. Batr. Ecaud. p. 462 (18S2). 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 length of one of them.

Tongue with a long pointed papilla in the middle.

I.
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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 I the diameter of the eye and i to ij 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 moderatelj- 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, i:' to if 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, I to s 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. Lower parts brown, dotted with
whitish.

Males without secondary- sexual characters.

Measurements in millimetres.

From snout to vent
Head
Width of head
Snout
Eye
Interorbital width
Tympanum . .

Fore limb
First finger . .

Second finger

Third finger . .

Fourth finger

Hind limb
Tibia
Foot
Third toe

Fourth toe.

.

Fifth toe

1—2. Types.

Habitat. Anamalai hills, Malabar.

35
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Subgenus Hylorana.

Tschudi, Class. Batr. p. 37 (183!^).

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 their

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 ; heels not oserlap-

ping; tibia 3 times as long as broad; head broad-

er than long, loreal region nearly vertical
;

tvnipanum | to J diameter of e)e : toes | or

nearly entirely webbed ; doiso-lateral fold in-

complete or absent : male without \ocal sacs.

with a large gland above axil ... .. R. Iiolsii, Blgr.

B. F'ingers with swollen tips, first longer than

second : tibio-tarsal articulation reaching tym-
panum or eye ; heels not or but feebly overlap-

ping; tibia 4 to 45 times as long as broad ; head
large ; loreal region oblique ; tympanum f to

once diameter of eye ; toes f or nearly entirely

webbed ; dorso-lateral fold narrow ; male with

internal vocal sacs ... ... . R. airtipes, }erd. .

C. Fingers with swollen or dilated tips : heels overlapping ; head moderately

large, not broader than long.

I. Fingers with the tips merely swollen, first longer than second ;
dorso-

lateral fold extending to hip. or broken up behind the sacrum.

a. Toes I to nearly entirely webbed; tibia 4 to 5 times as long as broad,

ij to 2 times in length from snout to vent.

\'omerine 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 ''j 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. BIgr.

N'omerine teeth in oblique groups usually extending
bejond level of posterior borders of choanae ; head as

long as broad: snout not longer than eye ; loreal re-

gion moderately oblique; tympanum J to \ diaiueter

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. mort^nseni. Blgr./ -

N'omerine 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 5 to 5 diameter of eye ; tibio-tarsal articulation

reaching eye or between eye and tip of snout ; dorso-

lateral lold very broad ; male with internal vocal sacs

and no humeral or cubital gland . ... /?. /ai'oMc/ii!, Blgr.

' Absent in some specimens of R. ctirttpes.
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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-larsal articulation reach-

ing beyond tip of snout; male with internal vocal

sacs and a cubital gland ... ... ../.R.cubitalis, M.Smith.
b. Toes 5 to f webbed ;

tibia i| toa little less than 2 times in length from
snout to vent ; tympanum | to f diameter of eye ; vomerine 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 to 4
times as long as broad ; male with internal vocal

sacs and a very large gland on each side above and j ,

behind the shoulder ... ... ... R. adenopleiira, Blgr./\ 1
''3? ~^-*«»'

Loreal region feebly oblique or nearly vertical ; inter-

orbital region as broad as era little broader than the

upper eyelid ; tibia 4 to 45 tim.es as long as broad
;

.

male with external vocal sacs ... ... : R. gracilis, Gr^yh. . -.irt^.

c. Toes nearly entirely webbed ; tibia li times
in length from snout to vent ; loreal region

vertical; tympanum 4 diameter of eye;
vomerine teeth in oblique groups between
and extending ;i little beyond the choa-
nae; dorso-lateral fold narrosv ... R. elbtrli, Roux.

2. Fingers with the tips swollen into small discs ; loreal region feebly oblique
or nearly vertical ; tympanum 'i to nearly once diameter of eye.

Tibio-tarsal articulation reaching tip of snout or a little

beyond ;
tibia 4^ to 55 times as long as broad ; toes f

webbed ; first finger not longer than ,>.econd ; vomerine
teeth extending considerably beyond level of posterior

borders of choanae; dorso-lateral fold very narrow... R. sauteri, Blgr.^ /V-^ A*
Tibio-larsal articulation reaching eye or nostril; tibia

35 to 4 times as long 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
posterior borders of choanae ; dorso-lateral fold rather

broad; male with internal vocal sacs and a humer.il
gland... ... ... ... ...;' R. tiigrovittata, Yi\y\h.

Tibio-tarsal articulation reaching eye or between eye
and nostril ; tibia 4 to 45 times as long as broad ; toes

\ to -5 webbed ; first finger much longer than second
;

vomerine teeth between the choanae, or extending a
little beyond ; dorso-lateral fold broad ; male with ex-

ternal vocal sacs and a humeral gland ... ... _ R. I eptoglossa, Cope. '•:'

IL Discs of fingers bearing a groove separating the upper from the lower surface.

A. Tips of fingers and toes dilated into small discs which are not twice as
broad as the narrowest part of the corresponding penultimate phalanx.

I. .\ glandular dorso-lateral fold.

I! Vomerine teeth in strong oblique series nearly touching anterior cor-

ners of choanae ; first finger longer than second ; tibia 4 to 4j times
as long as broad ; no outer metatarsal tubercle ; tympanum -| to J
diameter of,eye ; male with external vocal sacs and a humeral gland.

Head as long as broad ; loreal region moderately ob-
lique ; interorbital region as broad as upper eyelid

;

tibio-tarsal articulation reaching nostril ; tibia shorter
than foot; toes nearly entirely webbed ... ... • R. liumeralis Blgr.

Head as long as broad
; loreal region more oblique

;

interorbital region narrower than upper eyelid ; tibio-

tarsal articulation reaching eye ; tibia longer than
foot; toes f webbed ... ... ... R. miopiis, Blgr.

Head longer than broad ; loreal region feebly oblique ;

interorbital region as broad as upper eyelid ; tibio-

tarsal articulation reaching between eye and tip of
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snout ; tibia as long as foot ; toes nearl\- entirely

webbed ... ... ... ..Ji R.oatesii, Blgr./ '

b. X'omerine teeth in short groups or series remote from the anterior cor-

ners of the choanae.
o. Tibia as long as or shorter than foot ; first finger as long as or a little

longer than second ; head longer than broad ; tympanum | to once

diameter of eye.

Tibio-tarsal articulation reaching eye or tip of snout ;

tibia 4 to 45 times as long as broad ; toes | to nearly

entirely webbed ; dorso-lateral fold broad ; male with

internal vocal sacs and no humeral gland ...'''R. crythraea, Schleg.

Tibio-tarsal articulation reaching tip of snout or be-

yond ; tibia 4.J to 55 times as long as broad ; toes J
webbed : dorso-lateral fold narrow ; male without

vocal sacs or humeral gland ... ..j:R. macrodnclyla, Gthr.

Tibio-tarsal articulation reaching between eye and tip

of snout ; tibia 6 times as long as broad ; toes \
webbed; dorso-lateral fold narrow ... ...'!' R.aurantiaca, Blgr.

Tibio-tarsal articulation reaching far beyond tip of

.snout; toes f webbed; dorso-lateral fold narrow ... ( R. sanguinea, Boettg.

j8. Tibiausually 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 broad

;

vomerine teeth extending beyond level of posterior

borders of choanae ; tibio-tarsal articulation reaching
nostril, tip of snout, or a little beyond ; tibia 4 to \h
•^Imes as long as broad ; discs of third and fourth

'ers not more than J diameter of tympanum ; toes
' "^ed ... ... ... ...' R. temporalis, Gthr.
"> long as broad or a little longer than broad ;

:2 teeth not extending beyond level of posterior
I ibio-tarsa ^f choanae ; tibio-tarsal articulation reaching

toesentiri,Qy|. . ^\]^\^ j to 5^ times as long as broad ;

ly longer third and fourth fingers 4 to i diameter of
without ,-ium . toes 1 ^^,gbbed ...

'... ../ R. Jlorensis, mgv.
1 ibio-tar.^ng.g^ than broad ; tibio-tarsal articulation reach-
quite ,'ostril or tip of snout ; tibia 5 to 5i times as long
"'scsjroad

; discs of third and fourth fingers ^ to f
fyrTameter of eye ; toes 5 to f webbed ... R. nicobariensis, 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 J webbed ; male with internal vocal sacs

and no humeral gland.
Loreal region nearly vertical, deeply concave; tibia li

to if times in length from snout to vent ... R. varians, B\gr.

Loreal region feebly oblique, moderately concave ; tibia

l| to if times in length from snout to vent ... R. alticola, Blgr.

***Dorso-lateral fold broad ; head longer

than broad ; tibio-tarsal articulation

reaching nostril ... ...'' R. ceUbensis, Peters.

7. Tibia longer than foot, 4 to 5 times as long as broad ; tympanum i
diameter of eye ; dorso-lateral fold narrow.

First finger as long as second ; discs of fingers smaller
than those of the toes ... ... ... R.garoensis, Blgr.

First finger longer than second ; discs of fingers as large

as those of the toes ; male with external vocal sacs
and no humeral gland ... ... ... 'R. iiasica, h\gT. ,

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

;
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tibio-tarsal articulation reaching be-

tween eye and tip of snout, lip of snout,

or slightly beyond ; tibia 3 to 4 times as

long as broad ; tympanum | to \ dia-

meter of eye ; male with external vocal

sacs and a humeral gland ..
..'1 R. arfuki. A. M. Wiey. .

' •

-'

B. First finger as long as or a little longer than second ;
tibio-tarsal arti-

culation reaching tip of snout or a little beyond.

Tympanum ftOg diameter of eye; interorbital region

as broad as or a little broader than upper eyelid
;

tibia4to 5 times as long as broad ;
male with internal

vocal sacs and no humeral gland . . ...? A", niidersonii. Blgr.

Tympanum ^ size of eye ; interorbital space a little
,

narrower than upper eyelid ... ... ...ii R. sclimackeri. Boettg. / 7^j;:>a

b. Toes not more than | webbed ; an outer metatarsal tubercle.

a. Tibio-tarsal articulation reaching consid-

erably beyond tip of snout ; first finger

slightly longer than second ; toes \ web- S?u/.vA.v»'/

bed ; tympanum i diameter of eye . M2 R. ijimce, Stejn./i ./7o d^.-.-.ur-o

$. Tibio-tarsal articulation not reaching beyond tip of snout ; first finger

longer than second ; tympanum f to J diameter of eye.

*'roes f to f webbed ; outer metatarsals separated nearly to the

base ; tibia 4 to 5I times as long as broad ; male with internal

vocal sacs.

Interorbital space a little narrower than the upper eye-

lid ; head a little longer than broad ; male without

humeral gland ... , ... ... f- R. signata, Ciihr. j^ :'''/ t^

-

Interorbital space as broad as or a little narrower than

the upper eyelid; head as long as broad ; male with a

humeral gland ... ... ... .J'r.R- picturatn, Blgr.

Interorbital space nearly twice as broad as the upper
eyelid ... ... ... ...9i.R.moellendorffi'

**Toes not more than | w'ebbed; outer metatarsals separa

to the base ; first finger much longer than second ; hes
as broad ori broader than long ; male with external

and a humeral gland.

Toes 5 to f webbed; an outer metatarsal tubercle;

tibia 4 to 45 times as long as broad ... ...-?: R. glandulosa, V

Toes i webbed ; no outer metatarsal tubercle ...1: R. baramica, Bot^.\\.\\.

***Toes less than \ webbed ; outer metatarsals bound toget.

basal third.

Head as long as broad ;
tibia 3 to 4 limes ;is long as

broad ; toes \ webbed ; male without vocal .sacs,

without humeral gland ... ... ..Rk R. liictitosa, Peters./ ^'•.'

Head longer than broad ; tibia 5 times as long as broad
;

toes :^ webbed ... ... ... ...9?R.debussyi,\.K.am'p.J '!

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.

I. Discs of fingers smaller than those of the toes ; tibia usually more than li

times in length from snout to vent ; a glandular dorso-lateral fold ; head as

long as broad or longer than broad ; tympanum f to once diameter of eye.

a. iVIale with large external vocal sacs and a humeral gland ; tibia 4 to 4!-

times as long as broad.

Tibio-tarsal articulation reaching beyond tip of snout ;

heels strongly overlapping; tibia ij to i* times in

length from snout to vent ... ... ../ c/?. ^^-/iea, v. Kamp. ''''''

Tibio-tarsal articulation reaching eye or between eye
and nostril ; heels more or less overlapping ; tibia 2

to .1 little over 2 times in length from snout to vent../f^ R. krefftii, Blgr./' '"^^ 'J

b. .Male with vocal sacs internal, exceptionally external but feebly developed
;

no humeral gland.

Tibio-tarsal articulation reaching nostril, tip of snout,

or beyond ; heels strongly overlapping ; tibia 4 to 5j
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times as long as broad, I5 to 1^- limes in length from
snout to vent ... ... ,., ...\-R. papiia, I.cssy

Tibio-tarsal articulation reaching eye or between eye
and nostril ; heels feebly overlapping ; tibia 35 to 4
times as long as broad, 2 to 2J tinier in length from
snout to vent ... ... . .. K.daemeli, St\.dr.,

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 .^.V to 5 times as long as broad, 1^
to 2 times in length from snout to vent ;

tympanum 7!, diameter of eye ; male with large ^

external voc.il sacs and a humeral gland / 'Vj?. 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 7I times as
long as broad, 1^ to I5 times in length from snout to vent , tympanum
i to I diameter of eye ; male with external vocal sacs and no humeral
gland.

No dorso-lateral fold ; nostril slightly nearer eye than
tip of snout ; tympanum deeply sunk ... ...i"R. cavifynipuniim, B]gr. J-

Dprso-lateral fold, if present, not extending to sacrum
;

nostril nearer tip of snout than eye , - ... A', w/iiteheaiii. Blgr.

Dorso-lateral fold extending to hip; nostril equally
distant from eye and from tip of snout, or a little near-
er latter ... ... .A',' 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 th.it of the narrowest
part of the penultimate phalanx.

I. Glandular dorso-lateral fold more or less distinct, at least anteriorly.

a. First fin.ger as long as or slightl)' shorter than second ; tibia 4 to 6 times
as long as broad,

o. 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 ; tympanimi | to * diameter ot eye ; male
without humeral gland ... R. Iiosii, H\gr.

y
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 5 to ;'; diameter of eye ; male without
humeral gland ... ... ... ... 'R. chalcoiiota, Schleg.

Tibio-tarsal articulation reaching nostril or tip of snout

;

toes I webbed ; head as long as broad ; snout shorter

than eye ; tympanum 5 diameter of eye ; male with

a humeral gland ... ... ... ..//C>R. macrops, Blgr. - -

fl. Male with external vocal sacs and no humeral gland ; tibio-l.irsal 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

J to J diameter of eye ... ... ...' R.graininea,B\gr.
Dorso-lateral fold narrow, complete ; tympanum | to 5

'

diameter of eye ... .. ... ..r- R- monticola, And./
b. First finger shorter than second : dorso-lateral fold narrow, complete

,

tibio-tarsal articulation reaching beyond tip of snout.

F'irst finger a little shorter than second; tibia 6 times

as long as broad, lA to 1 5 times in length from snout to

vent ; toes nearly entirely webbed ; head as long as

broad; tympanum 1 to f diameter of eye ../..-R. gerbilliis, .Vnnand./
First finger a little shorter than second; tibia 6 to 65

times as long as broad, li to if times in length from
snout to vent ; toes webbed to the discs ol the third

and fifth ; head as long as broad or slightly longer;

tympanum i? to I diameter of eye ... ..."" R. liizonensis, Blgr.,-
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First finger much shorter than second; tibia 14' times

as length from snout to vent ; toes nearly entirely

webbed ; head longer than broad ; tympanum -} dia-

meter of eye . . ... ... ..O :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, it times in length from
snout to vent; first finger as long as second ; tym- ,j >

panum a diameter of eye; back smooth ..//., R. everetti, Blgr. -'/O '-^'^j^ ,^

'

Tibia 2^ times in length from snout to vent ; first finger

longer than second ; tympanum .j diameter of eye

;

head and back very rough with large tubercles ... /?. ishikava, Stejn./' -^ ''

B. Tibio-tarsal articulation reaching beyond tip of snout; tibia li to if
times in length from snout to vent.

First finger as long as second ; tibia 5! to 6 times as

long as broad ; tympanum | diameter of eye; belly

smooth ... ... ... ..IJc R. crassiovis, Blgr. /
First finger shorter than second ; tibia 6 times as long

as broad ; tympanum f diameter of eye ; belly granu-
late ... ... ... ... ..: ^' R. katnpetii,B\gr.

^
^ ,v-v,-/J.

First finger as long as or longer than second . tym-
panum ^ to f diameter of eye ; belly granulate ; male
with external vocal sacs ... ... ..l~CR. livida, ^Xyih.A ^1 '/ :

b. Tjmpanum more or less distinct, or obscured by granules, not J 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 phalan.\ ; first finger as 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 35 to 4 times as

long as broad, ij to 2 times in length from snout to , vVr ?!- .:

vent; male without vocal sacs ... ..-- R.ricketti, Blgr./
Snout as long as eye ; tibio-tarsal articulation reaching

beyond tip of snout ; tibia 4 to 55 times as long as

broad, if to i§ times in length from snout to vent; ^
male with external vocal sacs ... .,.', R. latopalmata, Blgr./. S '7hi/

ft. Third finger more than twice as long as snout. ''

\'omerine teeth present ; first finger with the tip merely
swollen ; tibio-tarsal articulation reaching beyond tip

of snout ; tibia 4 to 4i times as long as broad, I5 to l\

times in length from snout to \ent ; foot shorter than
tibia; male with internal vocal sacs ... /,^~ R. himal^iyana, Blgr./ ~'?S-5'

Vomerine teeth present ; first finger with the tip merely
swollen ;

tibio-tarsal articulation reaching nostril or

tip of snout ; tibia 47, to 55 times as long as broad,

i| to ij times in length from snout to vent; foot as
long as or slightly shorter than tibia ; male with inter-

,
ij

nal vocal sacs ... ... ... ..'.' R./ormosa, Gthv./ -'

\'omerine teeth absent ; first finger with well-developed fiv»vj»'

terminal disc ; tibio-tarsal articulation reaching tip of

snout or slightly beyond ; tibia 4 times as long as
broad, if to if times in length from snout to vent ; .,

foot shorter than tibia ... ... .... R. Iiaiiianensis, Blgr.,-

The classification of the numerous species included in this

subgenus presents great difficulties. A linear arrangement is best

based on the degree of specialization of the fingers and toes, 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 manifesth'

of polyph34etic origin.

The species maj- be grouped under ten sections :

—

A. Ranae holstianae. Fingers simply obtuse, not at all

dilated at the end ; a projecting rudiment of poUex

;

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. curtipcs.

C. Ranae graciles. Fingers with swollen or dilated tips

without the groove which is present on the feebly dilated

tips of the toes.

R. guentheri, R. morfenseni, R. latouchii, R. ctibitalis, R. adeno-

pleiira, R. gracilis, R. elberti, R. sauteri, R. nigroviitata, R.

leptoglossa.

D. Ranae erythrBae. 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. erythraea, R. macrodaclyla,

R. aurantiaca, R. sanguinea, R. temporalis, R. florensis,

R. nicobariensis, R. varians, R. alticola, R. celehensis, R.

garoensis, R. nasica.

E. Ranae i,uctuosaE. As in the preceding, but dorso-lateral

fold absent or reduced to a chain of large warts.

R. arfaki, R. a-iidersonii , R. schmackeri , R. ijimae, R. signata,

R. picturata, R. moellendorffi , R. glandulosa, R. baramica,

R. luduosa, R. debussyi.

F. Ranae papuae. As in D, but discs of toes at least twice

as broad as the penultimate joint.

R. grisea, R. krefftii, R. papua, R. daemeli.

G. Ranae swinhoanae. As in the preceding, but dorso-lateral

fold incomplete.

A', swinhoana.

H. Ranae JERboae. As in F, but hind Umb extremely elon-

gate aird dorso-lateral fold present or absent.

R. cavitytnpanum, 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. graniinea, R. monticola , R-
luzonensis,R. gerbillus, R. mearnsii, R. cveretti, 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. hivialayana, R. formosa, R. hai-

nanensis.

62. Rana holsti.

Ra)Hi lioUti, Bouleng., Ann. and Mag. N.H. '6) X, iy92, p. 302; Stej-
neg., Herp. Jap. p. 105, fig. (1907).

Rana siibaspera, Barbour, Proc. Biol. Soc. Wasli. XXI, igoS, p. 180.
and Proc. N. Engl. Zool. Club, IV, igog, p. 58.

Babina holsti, Van Denbiirgh, Proc. Calif. Ac. (4I III, 1912, p. 197.
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 ej-e ; distance

between the nostrils equal to the interorbital width, which equals

or slightly exceeds that of the upper ej^elid ; tympanum distinct

(sometimes nearly hidden in R. subaspera according to Van Den-
burgh), f to I the diameter of the eye, i| 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 dermal
margin 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 hmbs are folded at right angles to the body ; tibia 3
times as long as broad, half length of head and body, or less, shorter

than the fore limb, slightly longer than the foot. Toes with the tips

dilated into small discs which are longer than broad and with a

groove separating the upper from the lower surface, J or nearly
entirely webbed, one or two phalanges of fourth free (merely mar-
gined) ; web separating the outer metatarsals for about f of their

length ; subarticular tubercles strong ; no tarsal fold ; inner meta-
tarsal tubercle elliptic, not very prominent, f to f the length of the
inner 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 t3-mpanum and broken up
behind ; 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.



I02O.] G. A. BouLE.N'GER : Frogs of the Genus Rana. 131

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 entireh* 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.

Measurements of the type specimen, in millimetres.

From snout to vent .. .. .. .. 120

Head .

.

.

.

.

.

.

.

37
Width of head .

.

.

.

.

.

.

.

. . 44
Snout . . .

.

.

.

.

.

• 1

3

Eye .. .. .. .. •13
Interorbital width . . . . .

.

..11
Tympanum .

.

.

.

.

.

.

.

. . 8

Fore limb .

.

.

.

.

.

. . . . 70
First finger . . .

.

.

.

.

.

. . 16

Second finger .

.

.

.

.

.

.

.

. . 12

Third finger .

.

.

.

.. . . 18

Fourth finger .. .. .. .. ..12
Hind limb .

.

.

.

. . ' .

.

. . 170
Tibia .. .. .. .. ..58
Foot .. .. .. .. •• 55

Third toe .

.

. . .

.

. . • 27
Fourth toe .

.

.

.

.

.

. . . . 42
Fifth toe .

.

.

.

. . .

.

• • 30

Habitat. Loo Choo Islands (Okinawa and Onami Oshima).
According to Van Denburgh, R. subaspcra 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 tj'pe 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. I have recently given my reasons for not

accepting Van Denburgh's genus Babina (cf. C.R. Ac. Sc. Paris,

clxv, 1917, p. 989).

63. Rana curtipes.

fiana curtipes, Jerdon, Jotirn. As. Soc. Beng. XXII, 1853, p. 532; Bou-
leng., Cat. Batr. Ecaud. p. 61 (1S82), and Faun. Ltd., kept. p. 458
(iSgo) ; Rao, Rec. Ind. Mus. X, [914, p. 265.

Pachybatraciius robitstus, Mivart, Pruc. Zool. Soc. 1868, p. 557, fig.

Clinotarstis robtcstus, Mivart, Proc. Zool. Soc. i86g, 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 thechoanae, sometimes very indistinct

or absent.



133 Records of the Indian Museum. [Vol. XX,

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 feebl}- projecting, as long as or

slightly longer than the eye ; canthus rostralis distinct ; loreal

region oblique, concave ; nostril nearer the tip of the snout than
the eye ; distance between the nostrils equal to or less than the

interorbital width, which is equal to or greater 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

^ its diameter.

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.
Hind limb rather short and thin ; tibio tarsal articulation

reaching the tympanum or the ej'e, heels meeting or feebly over-

lapping when the limbs are folded at right angles.to the bod}^ ; tibia

4 to 4I times as long as broad, 2 J to 2j times in length from snout

to vent, much shorter than the fore limb, a little longer than the

foot. Toes rather short, the tips dilated into ver}- small discs

which are longer than broad, with or without a feeble groove
between the upper and the lower surface, f to nearly entirely

webbed, the web extending to the discs of the third and fifth, and
penetrating about f down between the outer metatarsals ; subarticu-

lar tubercles moderately large, ver>^ prominent ; no tarsal fold

;

inner metatarsal tubercle oval, very prominent, * to i the length of

the inner toe; no outer tubercle.

Skin smooth ; a narrow but rather prominent glandular dorso-

lateral fold, from above the tympanum to the groin ; another,

oblique, behind the tj-mpanura to above the fore limb ; the distance

between the dorso-lateral folds, or the sacral region, ^ to i the

length of head and body.
Grey, pale brown, or crimson above, with or without scattered

small black spots, the sides darker brown to black ; a blackish

oblique spot or band below the eye ; the temporal region sometimes
lighter thaii the sides behind it ; upper lip with a blackish margin ;

limbs dark purplish brown, without cross-bands; light brown to

dark brown beneath, black in the young.
Males with internal vocal sacs ; the fore limb more robust

;

a small patch of grey velvet}^ rugosities on the inner metacarpal
tubercle and on the inner side of the first finger.

Nasal bones moderately large, separated from each other

and from the ethmoid, which is exposed and truncate in front

;

frontoparietals broad and flat ; zygomatic branch of the squamosal
not longer than the posterior. Terminal phalanges feebly ex-

panded at the end.

Tadpole remarkable for the presence of a more or less distinct

oval parotoid gland on each side, which persists in the young
and sometimes even in half-grown specimens ; the tail obtusely

pointed and about iS times as long as the body. Beak edged with

black ; labial teeth in 8 upper and 8 lower series, the outer upper
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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; louer lip and sides of upper bordered by
papillae. Dark brown, with small black spots on the tail.

Eggs very small, measuring i to i\ millim. in uterus of females

75 to 85 miUim. long from snout to vent.

Measurements, in millimetres.
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Vomerine teeth in long and strong, more or less oblique series

between the choanse, touching the anterior corners of the latter.

Head much depressed, a little longer than broad ; snout

acutely or obtusely pointed, strongh' 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, | to f

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, i| 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

verj^ small discs with a groove separating the upper from the lower

surface, J 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, ^ to -i- 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 J to \ the length of head and body ; another fold from
below the eye to the shoulder. Lower parts smooth.

Greyish brown or reddish brown above, back uniform or with
dark brown spots ; a dark brown or black streak or band on each
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, widelj- separated from each other

and from the ethmoid, which is largelj- exposed and truncate in

front ;, zj^gomatic branch of squamosal rather long. Terminal
phalanges feebly expanded at the end.

From snout to vent
Head
Width of head
Snout

Measurements,
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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, i the distance from snout to vent ; a second glandular fold

from below the eye to the shoulder. Lower parts smooth.
Brown above, darker on the sides; a dark streak from the

tip of the snout, through the eye, 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. gueniheri.

The tadpole has been described by Malcolm vSmith as that of

R. nigrovittata. 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 bj-

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 papillse.

Measurements, in millimetres.
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Vomerine teeth in oblique groups or short series between the
choanse, extending more or less be3-oncl the level of their posterior

borders.

Head much depressed, as long as broad or slightly longer than
broad ; snout rounded or obtusely pointed, projecting more or less

beyond the mouth, as long as or slightl}' 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, ?r to I 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 moderate!}' 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, f 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, * 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 tj-mpanum, 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 I

the length from snout to vent ; two strong glands behind the

angle of the mouth ; lower parts smooth.

Greyish 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 wath dark cross-bands ; hinder side of thighs with black spots.

Lower parts white, uniform or with some gre5-ish spots on the

throat and breast.

ilales with internal vocal sacs, with very thick fore limbs and
a strong pad on the inner side of the first finger, covered with a

yellowish velvet-like horny layer.

Nasal bones rather small, wadely separated from each other

and from the frontoparietals ; ethmoid exposed in front. Terminal
phalanges feebly expanded at the end.
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Measurements, in millimetres.
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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 moderatel}' 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 bellj^, closel\- studded with very minute spinules. I,ower

parts smooth, with feebly prominent granules on the posterior part

of the belly and of the thighs.

lyight olive (in life, according to ilalcolm »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.

]\Iale 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.

Measurements of the type specimen, in millimetres.

From snout to vent . . . . . . . . 70
Head .

.

.

.

. . .

.

. . . . 22
Width of head .

.

.

.

.

.

. . 22
Snout .

.

.

.

.

.

9
Eye .

.

.

.

.

.

.

.

.

.

.7
Interorbital width .

.

.

.

.

.

. . 4
Tympanum .

.

.

.

.

.

.

.

. . 6
Fore limb .

.

. . .

.

.

.

. 47
First finger .

.

.

.

.

.

.

.

9
Second finger .

.

.

.

.

.

.

.

7

Third finger . . .

.

. . . . . . ' 3
Fourth finger . . .

.

.

.

. . . . 6
Hind limb .

.

.

.

.

.

. . . . 125

Tibia .

.

.

.

.

.

. . .

.

. . 41
Foot .. .. .. .. .. ..37
Third toe .

.

.

.

.

.

.

.

. . 20
Fourth toe .

.

.

.

.

.

.

.

i-
Fifth toe .

.

.

.

.

.

.

.

. . 22

Habitat. Doi Nga Chang, N. Siam, at about 1600 ft. eleva-

tion. Described from the type specimen (male) presented bj- Dr.

Malcolm Smith to the British Museum.

68. Rana adenopleura.

Rana aiienopleiira, Boulcng. Ann. and Mag. N.H (8) I\', 1909, p. 492.

Vomerine teeth in small oblique groups between the choanse,

nearer to each other than to the latter.

Head as long as broad, moderatelj' 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 eye 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, | to f 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,

^ to f 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, i or |

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, 45 to 5 1 times in length
from snout to vent.

Grej-ish brown above, with or without darker spots or mar-
blings, with or without a light vertebral line ; a more or less dis-

tinct dark band on each side of the head, passing through the ej'e
;

a whitish streak along the upper lip ; dorso-lateral fold dark edged
;

limbs with dark cross-bars ; hinder side of thighs j^ellowish, spotted
or marbled with brown or black. L,ower 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.

Measurements of type specimens, in millimetres.

From snout to vent
Head ..

Width of head
Snout .

.

Eye ..

Interorbital width
Tympanum
Fore limb
First finger

Second finger

Third finger

Fourth finger

I.
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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. Lower 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. Terminal phalanges feebly expand-

ed at the end.

Eggs small, i-^ millim. in diameter.

Measurements, in millimetres.

From snout to vent
Head
Width of headj
Snout
Eye
Interorbital width
Tympanum . .

Pore limb
First finger . .

Second finger

Third finger .

.

Fourth finger

Hind limb .

.

Tibia
Foot
Third toe .

.

Fourth toe .

.

Fifth toe .

.

1-4. Ceylon. 5. Diyatalawa, Ceylon.

Habitat. Ceylon. ^

70, Rana clbcrti.

Rana elberti, Roux, Zool. Jalifb., Svst. XXX, lyii, p. 504.

Vomerine teeth in obhque groups between the choanas 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. varians ; 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

d
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space as broad as the upper ej'elid ; t3'mpanum | the diameter of

the eye, 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 nearh- 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 ver}- narrow
dorso-lateral fold. Lower 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. Iliwaki Island, Sunda Islands.

This species has been compared with R. floycnsis and R. varians

but it appears to me, judging from the description, to be more
nearly allied to R. gnenthcri and R. gracilis.

71. Rana sautcri.

Raita saufefi, Bouleng. Ann. atid Mag. N.H. (8) IV, 1909, p. 49,^

Vomerine teeth in strong oblique series originating between
the choanas and extending considerably beyond the level of their

posterior borders.

Head as long as broad, much depressed ; snout rounded, feebly

projecting bej'ond the mouth, as long as the ej^e; 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 eve, and 2 to 4 times its distance from the

latter.

Fingers rather slender, with distinctlj^ 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 beyond, the heels strongly overlapping when
the limbs are folded at right angles to the body ; tibia 4J to 5 J
times as long as broad, 15 to if; times in length from snout to vent,

a little shorter than the fore limb, shghtly longer than the foot.

Toes slender, the tips dilated into small discs with a groove

separating the upper from the lower surface, f 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, k, to f the length

of the inner toe ; a small round outer tubercle.
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Skin smooth or fineh' 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 J the length of

head and body. L,ower 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

and from the frontoparietals, which do not cover the ethmoid in

front.

Measurements of types, in millimetres.

From snout to vent
Head ..

Width of head
Snout
Eye
Interorbital width
Tympanum
Fore limb
First finger

Second finger

Third finger

Fourth finger

Hind limb
Tibia
Foot
Third toe
Fourth toe
Fifth toe

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 nigi'ovittatiis, Blyth, Journ. As. Soc. Beiig. XXIV, 1855,

p. 71S.

Rana nigrnvittata, part., W. Sclater, Proc. Zool. Soc. 1892, p. 345.
Rana nigroviitata, Bouleng-. Ann. Mus. Genova(2), XIII, 1893, p. 334,

and Ann. and Mag. N.H. (7), XII, 1903, p. 186; S. Flower, Pvoc.

Zool. Soc. 1899, p. 896; Bouleng. Faun. Mai. Pen., Rept. p. 242

(1913) ; Annand. Mem. As. Soc. Beng. VI, 1917, pp. 140, 144.

Vomerine teeth in oblique groups or short series on a level

with or just behind the posterior borders of the choanje, 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 mouth, as

long as the eye ; canthus rostralis distinct ; loreal region feebly

oblique or nearly vertical, deeply concave ;
nostril equally distant

from the eye and from the end of the snout or a little nearer the

57
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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, ^ to ;; the dia-

meter of the eye, ij to 3 times as long as its distance from the

latter.

Fingers moderateh' 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, \exy 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 3J 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, f to \ the length of the inner toe ; a ver3^ 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, 4! 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 i|- millim. in diameter in a female 54 millim.

long from snout to vent.

73. Rana leptoglossa.

Hylorana leptoglossa. Cope, Proc. Ac. PJiilad. iSGS, p. 139.

Hylorana granulosa, .Vnders. Journ. As. Soc. Beng. XI, 1871, p. 23.

Rana granulosa, W. Sclater, Proc. Zool. Soc. 1892, p. 346; Bouleng.

Ann. ifus. Genova (2) XIII, 1893, p. 333,^ viii, fig. 2 ;
.\nnand.

Rec. hid. Mns. \'\U. 1912, p. 9, and Mem. As. Soc. Beng. VI, 1917,

pp. 140, 14.'.
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Vomerine teeth in short transverse or oblique series between
the choanffi, 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 ej^e, 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, J 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 eye and the nostril, heels stronglj- overlap-

ping when the limbs are folded at right angles to the body ; tibia

4 to 4^ times as long as broad, r,} 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,^ to f 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

J-
the length of

the inner toe; a very prominent, round outer tubercle.

vSkin 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. I/ower parts white, spotted or marbled with brown.
Males with a large, greyish 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.

From snout to vent
Head
Width of head
Snout
Eye
Interorbital width
Tympanum
Fore limb
First finger

Second finger .

.

Third finger

Fourth finger

Hind hmb
Tibia
Foot
Third toe

Fourth toe
Fifth toe

I. Sibsagar, Assam. 2-5. Kareuui hills, Burma. 6. Mt. Mooleyit, Tenas-

I.
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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 tijis 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, 3- 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. Lower
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.

Measurements uj types, from Teinzo, in niillinictrcs.

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

Interorbital width .

.

Tympanum
Fore limb
First finger

Second finger

Third finger

Fourth finer

Hind hmbg
Tibia
Foot
Third toe
Fourth toe
Fifth toe

Hahitat. Bhamo and Teinzo, Upper Burma.

75. Rana miopus.
Riiiia hnmenilii inun Buulciig.). Malcolm Smith, Jonni. X.M. Soc. Statu,

1 1, iyi6, )i. 167.

Rami mtopiis. Bouleng. Joiirn. N.H. Soc. Siam, 111, iguS, p. n.

Vomerine teeth in strong slightly oblique series between the

choanse, nearly touching the anterior corners of the latter.

<f
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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 little greater than the interorbital width,

which is a little less than that of the upper eyelid ; tympanum
very distinct, J 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, f webbed ; outer metatarsals separated nearly to the base

;

subarticular tubercles large, very prominent ; no tarsal fold ; inner

metatarsal tubercle elliptic , very prominent, slightly compressed

,

I to I 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. Young
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.

Secondary sexual characters of male apparently as in R.

hitmeralis.

Measurevients of type, in millimelres.

From snout to vent
Head
Width of head
Snout
Eye
Interorbital width
Tympanum
Fore limb
First finger

Second finger .

.

Third finger

Fourth finger .

.

Hind limb
Tibia
Foot
Third toe
Fourth toe
Fifth toe

108

35

33
16

27
18
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Habitai. Peninsular Siam (Khao Bang Lai and Nakon Sita-

marat).

Distinguished from R. Imineralis 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.

76 Rana oatcsii.

Riuui otitfiii, Boulcny. Ann. and Mat;. X.H. |(). IX, iScjj, p. 141, pi. ix.

Vomerine teeth in strong oblique series on a level with the

anterior borders of the choanae, nearly touchin.' 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 ; tympanum very distinjt, f to f the diameter
of the eye, 2i 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 eye and the tip of the snout, the heels strongly over-

lapping when the Hmbs are folded at right angles to the bod}'

;

tibia 4 to 4^ times as long as broad, ^ or a 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

fifagers, nearly entirely webbed ; outer metatarsals separated nearly

to the base; subarticular tubercles small, feebly prominent; no
tarsal fold ; inner metatarsal tubercle oval, feebly prominent, ^ to

I the length of the inner toe ; no outer tubercle

vSkiu finely granulate above ; a prominent grandular dorso-

lateral fold from above the tympanum to the hip, about half as

broad as the upper e\'elid ; the distance between these folds, on
the back, 6 times in length of head and body; another glandular

fold from below the e\-e to the shoulder, followed by a prominent
glandule. Lower 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 end of the snout along

the uj)per lip, which is edged with brown, to the groin ; sides of

upper surface of snout and upper eyelids pale brown ; limbs pale

l)ronzy brown, with small black spots or marblings, which are

confluent into longitudinal streaks on the sides of the tibia ; 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 eye to

the fore limb
; a large oval gland on the arm.
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Measurements of types, in iuillimefres.

From snout to vent
Head
Width of head .

.

Snout
Eye
Interorbital width
Tympanvira
Fore limb
J'irst finger

Second finger .

.

Third finger

Fourth finger .

.

Hind limb
Tibia
Foot
Third toe

Fourth toe
Fifth toe ....

Habitat. Toungoo, Burma.
Differs from R. humeralis in the much smaller digital discs, in

which respect, as well as in the coloration, it resembles R.macro-
dactyla.

<}
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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, if 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

joung ; outer metatarsals separated nearly to the base ; subarticu-

lar tubercles rather large and prominent ; no tarsal fold ; inner

metatarsal tubercle oval or elliptic, g- to ^ the length of the inner

toe ; a small outer tubercle verj- 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 J to 7 times in length from snout to vent;

a glandular fold from below the e3'e 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 yellowish brown above, rarely witli

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

3'ellowish 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

yellowish brown, without dark cross-bands, often speckled or finely

streaked with dark brow-n. 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 hornj' teeth, and two
series of lower labials, the outer uninterrupted, the inner narrowly
interrupted in the middle. Large specimens (body 18 millim. , tail

40) have three white streaks along the body.
Habitat. Lower Bengal, Assam, Yunnan, Burma, Siam, Cochin-

China, Malay Peninsula and Archipelago as far East as Celel)es.

I cannot regard R. taipehensis. Van Denb., from Formosa, as

more than a variety of/?, erythrtea. The two specimens which the



^54 Records of the Indian Museum. [Vol. XX,



1920.] G. A. BoutENGER : Frosts of the Genus Kana. 155

British ^luseum 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 wel), not reaching the discs of

the third and fifth toes and leaving three phalanges of the fourth

free ; they have a small outer metatarsal tubercle and the back of

the thighs streaked with black and white. I find the two last

characters combined in a j'oung from Ok Yam, S.E. Siam, which,

in the extent of the web between the toes, is intermediate between
the typical R. erythriva and R. taipehensis. Similar young have
been noticed by Annandale under the name of R. lytleri. I have
also seen young specimens from Siam, typical in coloration, but
with the web not more developed than in R. taipehensis. Werner
(Verh. Zool.-bot. Ges. Wieii, 1893, p. 357) records an adult speci-

men from Borneo with " Zehen mit Ausnahme der vierten mit J
Schwimmhauten. '

'

[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 synonymous with

the Malay one—on stones forming the inner coating of a well in

Orissa. A'. A.]

78. Rana macrodactyla.

Hvltiraiia macrodactvla. Giinth. Cat. Bafr.SnI. p /j, pi. ii, tijj. C. 1 1858).

and Rept. Brit', hui. p. 424 (1864.); Stollczka. Pvvc. As. Soc. Beng.

1872, p 104.

Rana trivittata, Hallow. Proc. Ac. Philad. i860, p. 504.
V Hylorana sitbaerttlea. Cope, Proc. Ac. Philad. 1868. p. i |o.

Rami macrodactvla. Bouleng. Cat. Batr. Ecavd. p. 54 (1882); Boettg.

Ber. Ojfenb. Ver. Nat. 1S88, p. 96 ; Boulcng. Faun. Ind.. Rept. p. 465
^1890) ; S. Flower, Proc. Zool. Soc. 189c), p. 895 ; I.aidlaw, Proc. Zool.

Soc. 1900, p. 88.S , Boulengf. Faitn. Mai. Pen.. Rept. p. 238 (1912');

Malcolm Smith, Joiirn- N.H. Soc. Siam, II, 1917, p. 2(13 , -pLr^r^r^fi^ff^.

Vomerine teeth in more or less oblique groups or short series

between the choantt, nearer to each other than to the latter or

equally distant.

Head moderately depressed, much longer than broad ; snout

pointed, strongh- projecting beyond the mouth, longer than the

eye; canthus rostralis obtuse ; loreal region not very oblique, con-

cave ; nostril much nearer the tip of the snout than the ej'e ; dis-

tance between the nostrils equal to the interorbital width, which

equals or exceeds that of the upper eyelid ; tympanum very distinct,

5 to once the diameter of the eye, 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,

])rominent.

Hind limb very long and slender ; the tibio-tarsal articula-

tion reaches the tip of the snout or a little beyond, the heels strong-

ly overlap when the limbs are folded at right angles to the body
;
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tibia 4I to 5 J times as long as broad, if to It'o 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 nearh- 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, ^ 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. Lower
parts smooth, thighs granulate near the vent.

Colour, in life, above rich dark brown, spotted with black

and, in some individuals, mottled with dull j'ellow 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 t^-nipanum 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, obliqne, 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 i millimetre in diameter.

The tadpole has been described by Malcolm Smith. Tail

pointed, twice as long as the body. Beak narrowh' edged with

black; lips with the papilla short at the sides and long below; one
long uninterrupted series of hornj' teeth above, two below, the

outer short and uninterrupted, the inner long and narrowly inter-

rupted .

Measurements, in millimetres.
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I. 2. 3. 4. 5. 6. 7. 8. 9. 10. II. 12. 13. 14.

Tourth finger ..35445543-5 3-5 4'5 5 4 5 5

Hind limb .. 50 81 66 74 82 72 62 52 49 63 73 60 72 68

Tibia .. .. 15 24 20 23 25 22 19 17 15 20 23 19 22 20

Foot .. .. 18 27 22 25 27 25 20 17 16 20 24 20 24 23

Third toe .. 9 12 11 12 14 12 11 9 8 11 12 10 12 u
Fourth toe .. 15 23 19 21 24 21 18 14 14 18 20 17 20 19

Fifth toe .. TO 16 13 15 18 15 13 10 9 13 14 12 14 13

I. Hong Kong. 2-3. Hong Kong (types). 4. China (type). 5-7. Man Son
Mts., Toukiu. 8. Bangkok. 9-10. Sapatoom, Siam. 11. Pera-kan. Camboja.
i:;-i4. Kedah, Malay Peninsula.

Habitat. vSouthern China, Tonkin, Burma, Siam, Malay
Peninsula.

79. Rana aurantiaca.

Rana aurantiaca, Bouleiig. Jourtt. Bomb. N.H. Soc. XV. 1004, p. 430,
pi.— , fig. J.

Vomerine teeth in short oblique series between the choante,

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
is a little greater than that of the upper eyelid ; tympanum verj'

distinct, J 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, J the length of head and
body, shorter than the fore limb, as long as the foot. Toes with

the tips dilated like the fingers
, f webbed ; outer metatarsals

separated nearly- to the base ;
subarticular tubercles rather small

;

no tarsal fold ; inner metatarsal tubercle oval, feebly prominent,

5- the length of the inner toe ; a small, round outer tubercle.

Skin smooth; a narrow glandular dorsolateral 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 discs 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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Measurements of type.

From snout to vent .

.

.

.

.

.

.

.

38 millim.

Head . .

.

.

.

. .. • .

.

14 ,,

Width of head .

.

.. .. .. .. 10 ,,

Snout .. .. .. .. .. 5 ..

Eye .

.

.

.

.

.

. . .

.

4 ,,

Interorbital width .. .. .. .. 3 1.

Tympanum .. .. .. .. .. 3 ,,

Fore limb .. .. .. .. .. 25 .,

Hind limb . . .

.

.

.

.

.

.

.

61 ,,

Tibia . . . . . . .

.

.

.

ig ,,

Foot . . .

.

.

.

. . . . 19 ,,

Habitat. Travancore. This species is known from a sine;le

specimen found near Trivandrum by Capt. H. S. Ferguson.

It is now ])reserved in the British ]\Itiseum.

80. Rana sanguinea.

/iinm sangiiiin'a. ISixttfj. 2ool. Aii£. iNg.^. p. .504.

Vomerine teeth in obUque series between the choanie and
extending beyond the level of the posterior borders of the latter.

Head longer than broad; snout li times as long as the eye,

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 \-ery

distinct, more than f 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 tihio-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 Hke 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-laterwl

fold from above the temple to the sacral region ; an oval gland

below the tj'mpanum.

Uniform carmine red above, dark reddish grey on the sides

;

a black band on the loreal region and a black temporal spot ; upper

lip white ; limbs with rather indistinct, very oblique dark cross-

bands ; hinder side of thighs yellow, marbled with black. Throat

whitish, with dark spots near the ja\y ; a dark spot on each side of

the breast ; belly sulphur 3'ellow ; lower surface of hind limbs fleshy

red.

From snout to vent 44 millim. ; head I5'5 ; width of head 13 ;

fore limb 29 ; hind limb 95 ; tibia 32 ; foot 4i"5.

Habitat. Calamianes Ids., Philippines.

Known from a single female specimen preserved in the Sen-

ckenberg Museum.
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8i. Rana temporalis.

Hvlarana mnlalxtrira inon Tschiidi), Kelaart. Pvodr. Foiiii. Zevl. I, p. 191

(1852I.
.' Rana fln-.'esren<. ]\:Tdon. 'Joiirii. As. Sac. Beu^. XXII, 18^4. p. 531.

Rana malahnrica, parr.. Giinth. Cat. Baty. Sal. p. 11 (1S58).

Hylarana nialabarica.p<in.. Giinth. op. cit. pp. 131. 142.

Hvloi-ana iemporalis, Giinth. Rept. Brit. Ind. p. 4?/, pi. xwi. tig. G (1864),

and Proc. Znol. Sor. 1875. p- 569.

Hviorann ffavescens, Jerdon, Proc. As. .'toe. Beng. 1870. p. 83.

Rana temporalis. Bouleng. Cat. Batr. Ecaiiii. p. 63 (18S2), and Faaii.

hid.. Rept. p. 459 (l80f>).

Vomerine teeth in short obhque series originating between the

choana? 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 feebly 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 distinct, | to f the diameter of the

eye, ij 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 separatitig 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 lon^ and rather .slender, 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 4^ times as long as broad, if to i;

times in length from snout to vent, shorter than the fore limb,

longer than the foot. Toes ending in small di.scs, similar to those

of the fi.ngers ; web extending to the discs 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

\ 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,

i,\ to 5 times in length from snout to vent ; a glandular fold from

below the eye to the shoulder. Lower parts smooth.
Yellowish brown to dark brown above, usually without, ex-

ceptionally with, small darker .spots ; dorso-lateral fold usually

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 temi^oral 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.

^lales 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 grej-ish 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 miUimetres.

I. 2. 3. 4. 5 6. 7. 8. 9. 10. II. 12. 13. 14. 15. i6. 17.
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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 6nger 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 5I times as

long as broad, about if 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 j 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 above 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. Lower 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 nearly entirely of a dark brown.

Males with internal vocal sacs ; fore limb very strong, with a

flat gland on the iimer side of the arm.
Nasal bones narrow, oblique, widely separated from each

other and from the frontoparietals ; ethmoid largely exposed

above, extending to between the nasals.

Eggs 2 millim. in diameter.

Measurements of types, in millimetres.

From suout to vent
Head
Width of head
Snout
Eye
Interorbital width
Tympanum
Fore limb .

.

First finger

Second finger

Third finger

Fourth finger

Hind limb.

.

Tibia
Foot
Third toe

Fourth toe.

Fifth toe

Habitat. Flores, above 3,000 feet.

</•



l62 Records of the India ti Museum. [Vol. XX,

Distinguished from R. temporalis hy the smaller groups of

vomerine teeth, which do not extend posteriorly beyond the

choanae, and by the larger discs.

83. Rana nicobariensis.

Hyloraiia nicobarieiis's. S{o]')c/.\<a, jfoiirii. As. Soc. Bi'i/t^r. XXXIX, 1S711.

p. X50, pi. ix, fig. 2
'

Rana macularia. var. jnvniiica, Hurst. .Xotei I.cvd. .\/iis. V , 1S83, p. 2|.:;

Rana nicobariensis, Bouleng. Ann. and Mag. X.H. 1 51 X\'l, 1885, p. 381),

Faun. Ind.. Kept. p. 459 (i8qo>. Ann. and Mag. N.H. (6) VIII, 1891.

p. 391: Vincig. Ann. Miis. f^enova (2) XH, 1802, p. 52s ; van Kam-
pen, Zool. Jalirb.. Syst. X.XII. IQ05. p. 7114: Bouleng. Faun. .Mai.

Pen., Fepf. p. 240 {H;)i j) . .'\nnand. Mfiii. As. Sec. Beng. \'I, 1917.

pp. 140, 142.

Rana erythrcea, var. elongata, Wcrnur, '-fuliresb. .Xnf. \'er. .Mn^deb. 1S92,

P 253-.
Rana lemniscata, Boettz. Zool. .l»r. i8()^, |5. 337.
Rana tytleri, part., Isenschmid, .Mitth. Xat. Ges. Bern. nj"3, ]5. <^

Rana javanica, van Kampen, in M. Web. Zool. Ergebn Reisc Xied. O.-Ind.
IV, p. 392 (1907 I and Xat. Tijdschr. Xed. Ind. LXIX, locu), p. 3(1;

Annand. "Journ. Fed. .Mai. St. .Uns. \'1I, 1917. p. I118.

Vomerine teeth in oblique groups or short series between the
choanae, 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,

deepl}' 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, a to i 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, 3 to f 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.

Hind limb rather long and slender, the tibio-tarsal articulation

reaching the nostril or the tip of the snout, the heels strongly over-

lapping when the limbs are folded at right angles to the body

;

tibia 5 to 5^ times as long as broad, if 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, i 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, i to ^ the length of the inner toe ; a

round outer tubercle.

Skin smooth or finely granulate above, with or without small

warts; a strong, narrow or moderately broad glaiidular 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,
lyovver 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 s]3otted with brown, throat and breast brown
in the males.

Males with internal vocal sacs; fore limb strong, with aflat

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 li. nico-

hariensis from the Indian Museum, have the tail obtusely pointed
and i| to if 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 r-j- raillim. 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 nicohariensis and R. varians^ Blgr., are two closelj^ allied

species, which may be distinguished as follows:

—

R. nicobaricnsis.—Nostril considerably nearer the tip of the

snout than the eye ; tibio-tarsal articulation reaching the nostril

or the tip of the snout; toes | to f webbed, 2 phalanges of third

and fifth free ; male with a fiat 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 1891 (Ann. and Mag. N.H. VIII, p 2gi) I identified R.

niaculana,var. javanica, Horst,with R. nicobariensis,h\.\tho\h van
Karapen (in M. Weber, Zool. Ergebn. Reis. Nied. O.-Ind. IV, p. 392)
and Annaudale (Journ. Fed. Mai. Si. Miis. 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 tip of the snout than the eye, in the

broader interorbital region {i^ times the width of the upper

' .Xnnand.ilc inentiniTs a specimen from Java with a faint light vertebral luie.
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eyelid), and in the shorter web between the toes, reaching only the
end of the ba?al 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. A .]

84. Rana varians.

Rdiia varians, Bouleng. Ann. and Mag. N.H. (6) XIV, 1894, p. 86, and
Proc. Zool. Soc. 1897, p. 231; ^o&itg. Abh. S(nck. Ges. XXV, 1901,

p. 366, pi. XV, fig. 8.
^ Rana tnoluccana, Boettg. Zool. Am. 1895, p. 132 ; Barbour, Mem. Mits.

Comp. Zool. XLIV, 1912, p. 66, fig., pi. v, fig. 12.

Vomerine teeth in strong oblique series between the choanse

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, ih 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, t.^ to if 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, 5- to J 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 6J times in the length of head and body. I,ower

parts smooth, posterior part of thighs granulate.



i66 Records ol the Indian Musenm. [Vol. 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, covered,
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 i|- millim. in female 02 millim. long.

Measnrenients. in milliinetres.
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Kiuui tyfleri, pan., Boulcnu;. Funu. Iiui., Kept. p. 45S 11X901; Annanrl.

ilein. Ai. Soc. Botg. VI, 1017, p. 141.

Riuia iiigi-oviffiifa, part., W. Sclater, Pn>c. Zool. Soc. 1892. p. •;45.

Rana alticola, part., .'\nnand. Rec. hid. Miis- \"III, IQ12, p. 8.

Rtnni leptoglossa iii'iii Copei. .\nn;ind. Mem. .^s Soe Beng. \'l, 1917.

p. 140, "Hg.

Vomerine teeth in short obhque series between the choanae or

extending a little beyond the lev^el 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, moderatel}- or feebly

projecting beyond the mouth ; canthus rostralis strong ; loreal

region feel)ly 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 ; tymi)anum very distinct. ; to nearly once the

diameter of the eye, 2 to 5 tunes as long as its distance from the

latter.

Fore limb slender ; fingers long and slender, with siuall 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,

verj- 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, \% to v] 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 t^^mpanum 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.

I/ight 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. L,ower parts white, the throat brown or with crowded
brown spots, usually with a light median line.

Males with internal \-ocal sacs ; no other secondary sexual

characters.

• The light bar ascending from the upper lip between the eye and the tympa-
num, reg.uded by .'Vnnandalc as a specific character of R. leptoglossa, is pre-
sent Ml one of the specimens from Klong Beng Lai.
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Nasal bones narrow, oblique, wideh- 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 body and sometimes a third

near the base of the tail. Tail pointed, if 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 base.

Measurements, in millimetres.
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leptoglossa. Measurements of two of them are given above,

columns 11 and 12. The onl^- difference I can detect between
them and the more northern specimens on which R. alticola is

founded is the presence of a hght vertical bar between the eye

and the tympanum, to which Dr. Annandale has drawn attention.

[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 ]\Iarch 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 onh' visible in lateral view. In life it is deep
orange yellow 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, I 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. There must surely have been some con-

fusion about those specimens in the Indian ;\Iuseum labelled as

being from the Pamirs. N . A .]

86. Rana celebensis.

Rana celebensis, Peters, Mon. Berl. Ac. 1872, p. 5^5; van Kampcn, in .M.

Weber, Zool. Ergehti. Reis. Nied. O.-Iiid. 1\", p. 395 (1907).

Vomerine teeth in short series extending a little bej^ond the

level of the posterior borders of the choanae.

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 distinct 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 wiih 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 n)etatarsal 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. crythrcra. Lower 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 described 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:—\'omerine

teeth not extending posteriorly beyond the choanse (equally dis-

tant from each other and from the latter) ; first finger not longer

than the second; several large, prominent oval glands on the sides

below the dorso-lateral fold. The tibia is 3I times as long as broad.

Measurements.

vidth

From snout to vent
Head
Width of head
Snout
Eye
Interorbital
Tympanum
Fore limb
First finger

Second finger

Third finger

Fourth finger

Hind limb
Tibia
Foot
Third toe
Fourth toe
Fifth toe

45 millira.

4-5

27

The 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. n.

Vomerine teeth in short oblique series between the choante.

Head longer than broad, much depressed ; snout pointed,

strongl}- 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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•J
the diameter of the eye, i| to 2 times its distance from the

latter.

Fingers rather slender, the tips dilated into \-ery 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

be^-ond the tip of the snout, the heels strongly overlapping; tibia

4^ to 5 times as long as broad, i| 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 tul)ercles small but very prominent ; no tarsal fold

;

inner metatarsal tubercle oval, J the length of the inner toe; a

round outer tubercle.

vSkin granulate above ; a feebly prominent, narrow, interrupted

glandular dorso-lateral fold, from above the tympanum to the hip ;

lower parts smooth.
Greyish 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.
Mcasiircineiils.

From snout to vent .

.

.

.

. . 38 millim.

Head .

.

.

.

.

.

.

.

. . 14

Width of head .. .. .. ..12
Snout .

.

. . .

.

. . • • 5

Eye .. .. .. .. ..5
Interorbital width . . . . .

.

-3
Tympanum . . .

.

. . . . 2-5

Fore limb .

.

.

.

. . • • 23
First finger .

.

. . . . - 5

Second finger . . . . .

.

• • 5

Third finger . . .

.

.

.

• • 7

Fourth finger .

.

.

.

. . • • 5

Hind limb . . . . .

.

^7
Tibia . . .

.

.

.

.

.

. . 23
Foot .

.

.

.

. . . . . . 20
Third toe . . .

.

.

.

..11
Fourth toe .

.

.

.

.

.

. . 17

Fifth toe .

.

.

.

. . . . 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, Boulong. Ann and Mag. N.tJ. 17) .\II, 1963, p. 187.

Vomerine teeth in short or moderately long oblique series

between the choanse.
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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 J the diameter of the eye, ij 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 o\'erlapping

;

tibia 4 to 4J times as long as broad, i:; 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 | 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.

Gre3'ish 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 brown.
^lales with a large external vocal sac on each side of the throat.

Nasal bones small, obhque, separated from each other and
from the frontoparietals; ethmoid largel}' exposed above, pointed
in front and extending to between the nasals.

Measiirciiicnts of types, in millimetres.

From snout to vent
Head . .

Width of head
Snout
Eye
Interorbital width . .

Tympanum
Fore limb
First finger

Second finger

Third finger

Fourth finger

Hind hmb
Tibia
Foot
Third toe
Fourth toe
Fifth toe

0"
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Habitat. ^Man-Son Mountains, Tonkin, 3,000-4,000 ft. Closely
allied to R. altieola, 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 Kanipeii,

Nova Guinea, X , Zool. p. 165 (1906), and IX, Zool. p. 36 (1909);
Bouleng. Atin. and Mag. N.H. (9) I, 1918, p. 239.

Limnodytes arfaki, pai-t., Peleis el l)oria, Ann. Miis. Geitova, XIII, 187S,

p. 418.

Rana macroscelis, Bouleng. Ann. and Mag. A'.//. (6) I, 1888, p. 345: Ann.
Mas. Genova, (2) XVIII, 1898, p. 706; Roux, Abh. Senck. Ges.

.\XXIII, igio, p. 226 ; Bouleng- , Tr. Zool. Soc. XX, 1914, p. 249.
Rana waigeensis. van Kampen, Bijdi- Dierk. XIX. 1913, p. 90, and Nova

Guinea, IX, Zool. p 459, pi. xi, fig. 2 (1913).

Vomerine teeth in straight or feebly curved, more or less

oblique series between the choanae or extending a little beyond
the level of the posterior borders of the latter, usually nearer each
other than the choanse.

Head much depressed, as long as broad or broader than long

;

snout rounded or obtusely pointed, feeblj' projecting beyond the

mouth, as long as or a little longer than the eye; canthus rostralis

distinct ; loreal region oblique, deepl}' 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 slighth- concave and measures

f to f , or rarel}- nearly equals, the width of the upper eyelid

;

tympanum very distinct, * or -| the diameter of the eye, once to

twice its distance from the latter.

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, if- 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, moderateh' prom-
inent, I to I the length of the inner toe ; outer tubercle absent or

flat and rather indistinct.

Upper parts smooth or shagreened, with or w-ithout small flat

warts, or granulate with large elongate warts with small horny
spinules; a glandular fold above the temple. lyower 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-



174 Records of Ihe Indian. Museum. [Vol. XX,

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.

1. 2. 1,. 4. 5. 6. 7. 8. q. 10. II. 12. I^.

From snout to vent . . 76 162 142 140 120 148 103 103 147 140 84 123 152
Head . . . . 28 52 49 47 40 50 36 36 40 50 30 42 53
Width of head . .

Snout
Eye
Interorbital width
Tympanum
Fore limb
First finger

Second finger .

.

Third finger

Fourth finger . .

Hind limb
Tibia
Foot
Third toe

Fourth toe . . . . 35 ft- 56 54 53 65 45 43 63 60 37 60 68

Fifth toe .. . . -5 5.^ 42 42 41 49 33 33 49 4*^ ^S 44 ^$

1-2. Mimika R., Dutch New Guinea. 3-5. Soghere, Brit. New Guinea (types

of R. macroscelis). 6. Soghere District. 7-10. Haveri, Brit. New Guinea. 11.

Albert Edward Range, B.N.G. 12. Madew, B.N.G. 13. Astrolabe Mts., B.N.G.

Habitat. New Guinea, Waigeou and Aru Islands.

In this and the 10 following species, I regard the absence of

the dorso-lateral glandular fold as secondary, these species being, in

my opinion, derived from the Ranae typicae group of the subgenus

Rana.

90. Rana andersonii.

Polvpedates yuniianeiisis, .Vnders. .inat. Zoo!. Re:. I'lniii. p. S46. pi.

Ixwiii, fig. 3 (1879).
A'niin andersonii, Bouleng. Cat. Baty. Ecaud. p. 55 (1SS2), Faun. Iiid,.

Rept. p. 447 (1890). and Proc. Zool. Soc. 1899, pp. 16S and 960.

Vomerine teeth in transverse or slightlj- oblique series between

the choanae or extending a little beyond the level of the posterior

borders of the latter.

Head as long as broad or slightly broader than long, much
depressed; snout rounded or obtusely pointed, feebly 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 nostrils equals or a

28
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little exceeds the interorbital width, or that of the upper eyelid
;

tympanum very distinct, ? to V the diameter of the eye and i^

to 2 times its distance from the latter.

Fingers rather long, terminating in small disc?, 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 bod}' ; tibia 4 to 5 times as long as

broad, li to i,' 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 discs; subarticular tubercles rather small, moder-
ately prominent ; no tarsal fold ; inner metatarsal tubercle rather

small, feebly prominent, I to '-. the length of the inner toe; no
outer tubercle.

Back finely areolate or granulat?, sides often with large flat

warts; males with minute white spinose tubercles on the sides.

I.ower 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 yellow, 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 \-elvety grey horny layer.

Nasals small and widely sepaj'ated from each other and from
the frontoparietals ; upper part of ethmoid largely uncovered
anteriorly.

Measurements, in millimetres.

From snout to vent
Head
Width of head
Snout
Eye
Interorbital width
Tympanum
Fore limb .

.

First finger

Second finger

Third finger

Fourth finger

Hind limb . .

Tibia
Foot
Third toe .

.

Fourth toe
Fifth toe . .

I. Hotha Valley, Yunnan (type).

Kuatun, N.-W. Fokien. 5 Foochow.

I.
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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-
sonii, as well as in other species which I group with it, is secondary.

91. Rana schmackeri.

Rana schmackeri. Boettg. Katal. Batr. Samml. Senck. Ges. p. 11 (1892).

Vomerine teeth in strong, very oblique series originating be-

tween the anterior corners of the choanae 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 a little nearer the end of the snout than the eye; inter

orbital region a little narrower than the upper eyelid ; tympanum
very distinct, f the size ol the eye.

First finger a little longer than the second ; tips of fingers

dilated into small discs.

Tibio-tarsal articulation reaching the tip of the snout ; tibia

ij 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 larger

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. Lower parts dirty white, limbs
orange.

From snout to vent 42 millim.

Habitat. Ichang, C. China.

This species was described from a single specimen in the
Senckenberg Museum. It appears to be allied to R. andersonii

,

from which it differs in the vomerine dentition and in the larger

tympanum.

92. Rana ijimas.

Btiergeria ijimce, Stejneg. Proc. Biol. Soc. Wasliiiigt. XI\', 1901, p. 190.
Rana ijimte, Stejneg. Herp. Japan, p. 121, fig. {1907) ;

'^ .\' og\., Sitzh.
Ges. Nat. Fv. Berl. 1913, p. 179.

Vomerine teeth in slightly oblique series on a line with the
posterior borders of the choanje.

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 eycHd ; tympaiuim very distinct, ^ the diameter

of the eye.

First finger extending shghtly 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 ii times in

length from snout to vent, shorter than the fore limb; toes about

|- webbed , 2 phalanges of fourth free ; discs slightly smaller than

those of the fingers ; subarticular tubercles verj- prominent ; no
tarsal fold ; inner metatarsal tubercle oval, not prominent, about

? 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, apparenth^ 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 bj' T. Vogt.

93. Rana signata.

Polypedates signatus. Giinth. Proc. Zool. Soc. 1S72. p. 600, pi. xl, fig. c.

Polypedates similis, Giinth. Proc. Zool. Soc. 1873, p. 171.

Rana signata, Bouleng. Cat. Batr. Ecaiid. p. 71 (iS82),and Ann. and Mag.
N.H. (6) \'II, iSgi.p. 342; Werner, Zool. Jahrb., Syst. XIII, 1900,

p. 493: Laidlaw, Proc. Zool. Soc. 1900, p. 886 ; Bouleng. Faun. Mat.
Pen., Rept. p. 237 (1913).

Rana similis, Bouleng. Cat. p. 72.

Rana cbsoleta, Mocquard, Le Natiir. 1890, p. 155, -V. Arcli. .Uus. Paris
(t,) II, 1890, p. 147, and Mem. Soc. Zool. France, V, 1892, p. 198.

Vomerine teeth in small oblique groups close together, on a

level with the posterior borders of the choanae 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 verj' 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 ej-elid : 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 ver}- 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 ot the snout or be-

tween the eye and the tip of the snout ; heels overlapping when the

limbs are fold(xl at right angles to the body; tibia 4 to si times as

long as broad, if- 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 ver}' prominent, no tarsal fold ; inner metatarsal

tubercle oval or elliptic, J to J the length of the inner toe ; a 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 3rellowish spots, or 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 eyelid, 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-

ing season, with a yellowish velvety horny layer.

Eggs i^ millim. in diameter in female 50 millim. from snout

to vent, strongly pigmented in the upper third.

Nasal bones moderate!}' large, separated from each other and
in contact with the ethmoid, which is largely uncovered above and
truncate in front.

Measurements, in millimetres.
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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 I J 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.

Measurements, in millimetres.

From snout to vent
Head
Width of head .

.

Snout
Eye
Interorbital width
Tympanum
Fore limb
First finger

Second finger .

.

Third linger

Fourth finger

Hind limb
Tibia
Foot
Third toe

Fourth toe
Fifth toe .

.

1-4. Bidi Caves, Sarawak. 5-7. Sarawak. 8. Kiua Balu. 9-T0. Barabas, S.-E.
Borneo.

Habitat. Borneo.
Intermediate between R. sienata and R. dandulosa.

I.
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i 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

spots.

Male unknown.
From snout to vent 49 millim. ; hind limb 80.

Habitat. Culion Id., Calamianes, Philippines.

Types preserved in the Senckenberg Museum.
Appears to be closely allied to R. signata.

96. Rana glandulosa.

Raiici glandulosa, Boulcng. Cat. Batr. Ecaml. p. 73, pi vii, (18^2), Aim.
and Mag. .\\H. {b)\\\\. 1891, p. 291, and XIV, 1S94, p. 87: S.

Flower, Proc. Zool. Soc. 1896, p. 905 ; A. I,. Butler, Journ. N.H. Soc.

Bomb. XV, 1903, p. 200; Bouleng. Faiin. Mai. Pen., Refit, p. 236

(1913) ; Annand. Mem. As. Soc. Beng. \\, 1917, p. 146.

Vomerine teeth in short oblique series between the choanae

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 f 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 4^
times as long as broad, i,l to 2i 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, ^-ery prominent ; no tarsal fold ; inner metatarsal

tubercle oval or elliptic, moderately prominent, i 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

glandules, 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

;

limbs with dark cross-bars more or less distinct. I^ower parts

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 froin 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.
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98. Rana luctuosa.

Umitudytes InctHosiis. Pelers, Moii. Berl. Ac. 1871, p. 579, and Ann. Mns.
Genova, III, 1S72, p. 43, pi. vi, fig. i.

Rana luctuosa, Bouleng. Cat. Batr. Ecaud. p. 68 (1882) and Ann. and
Mag. N.H. 13) 11, 1890, p. 341 ; S. Flower, Proc. Zool. Soc. 1896, p.

904, pi. xlvi, and 1S99, p. 896 ; X. L. Butler, Journ. N.H. Soc. Bomb.
XV, 1903, p. 199; Bouleng. Faun. Mai. Pen., Repf. p. 238 (1912)

Rana decorata. Mocquard, Le Natiir. 1890, p. 155, .-ind N. Arch. Mus.{i,)

II. 1891). p. 145. pl- < tig- >•

Vomerine teeth in small oblique groups or short series between
the choanas, equally distant from each other and from the latter,

or nearer together.

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

oblique, feebly concave , nostril equally distant from the eye 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 e5'elid ; tympanum very distinct, f to f the
diameter of the eye, 2 to 3 times as long as its distance from the

latter.

Fingers moderately long, the tips dilated into very small

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 moderate, prominent.

Hind limb rather long, 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, twice or a little less

than twice in length from snout to vert, 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 tuljercles moderate, prominent; no tarsal fold; inner

metatarsal tubercle elliptic, 2 to 2h 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 and body very dark brown or black ; tympanum daik

reddish brown ; along the lower part of the side of the body a few

white or yellow spots in an irregular line from the angle of the

mouth to the thigh ; limbs very dark brown or bluish black with

bluish 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 Ught spots.

:\Iales 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 bod}'. 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.

Measurements, in millimetres.

I. 2. ;• 4- S- 6. 7. 8. 9. lO IT. 12. 13 14. i:;.

From snout to veut
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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 described as allied to A', litctiiosa, but having

much in common with R. javanica (nicobariensis).

The single specimen is from Deli.

100. Rana grisea.

Rana grisea, van Kampen, Nova Guinea, IX, Zool. p. 4()o, pi. xi, fior. ^

(1913) ; Bouleng. Tr. Zool. Soc. XX, 191-I., p. 250. and Ann. and Mag.
N.N. (9) I, 1918, p. 239.

? Rana novtF-britanniie, part., Werner, Vei-li. Zool.-bot. Ces. Wien, \.\,

igoi, p. 614.

Vomerine teeth in oblique groups or short sei'ies between the

choanae or extending a little beyond 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 bej'ond the mouth, as long

as the ej-e or a little longer ; canthus rostralis strong ; loreal region

not very oblique, deeply concave
; nostril a little nearer the tip of

the snout than the eye ; distance between the nostrils greater than
the interorbital width, which equals f that of the upper eyelid;

tympanum very distinct, | to % the diameter of the ej'e and \\ to

3 times its distance from the latter.

Fingers long and slender, 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 sur-

face; first finger longer than the second, third much longer than
the snout; subarticular tubercles large and verj' 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 4^ times as long as

broad, \'l to It times in length from snout to vent, slighth- 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, -i 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 verj'

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. Lower parts smooth.
Brown above, uniform or with small darker spots, loreal and

temporal regions darker; tj'mpanum 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 gland 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.

Measitvemcnts. in milliiiietrcs, of specimens from Utakwa River.

From suout to vent
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upper from the lower surface; first linger 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 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, i 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 5I
times in the length of head and body ; a glandular fold from below
the eye to the shoulder, followed by a small glandule. Lower
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 cro.ss-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 anterior side of the arm ; a moderately
strong pad on the inner side of the first finger.

Osteological characters as in R. paftia.

Measurejnenls, in niillimelres.

From snout to veut
Head
Width of head . .

Snout
Eye
Interorbital width
Tympanum
Fore limb
First finger

Second finger

Third finger

Fourth finger

Hind limb
Tibia .

.

Foot .

.

Third toe
Fourth toe .

.

. . -4 28 32 25 20 20 20
Fifth toe .. ..16 iS 22 17 14- 14 14

I. Solomon Ids. (type). 2. San Christoval (type). 3. Santa Anna. 4. Isabel.

5-7. Guadalcanar.

I.
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Habitat. Solomon Islands.—Werner's original description of

R. novce-britannics, 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, 19 1 8, p. 411.

102. Rana papua.

Raiia papua. Lesson, Voy. Coguille, Zool, II, i, p. 59, pi. vii, fig. i (1830) ;

Boettg. in Semon, Zool. Forsch. p. in (189.).); Mehely, Term. Fiizet.

Budapest, XX, 1S97, ? 41°' Werner, Mitt. Zool. M71S. Berl. I,

1900, p. 18; v;in Kampen, Nova Guinea, V. Zool. p. 164 (1906), and
IX, Zool. p. ,1/ '1909), and p. 459(1913): Bouleng. Tr. Zool. Soc.

XX, 1914, p. 350, and Aim. and Mag: N.H. (g) I, igi8, p. 240.
Limnodytes ivaigiensis, Dum. et Bibr. Erp. Gc'«. VIII, p. 514 (1841).
Liniiiodytes papueiisis, A. B. i\ley. .Mon. Berl. Ac. 1874, p. 52 ; Doria.

Arm. Mus. Genova, \\, 1874. p. 356.
Limnodytes papua, Peters et t)oria, Ann. Mus. Genova, XIII, 1878,

p. 418.

Limnodytes arfaki, part., Peters et Doria, I. c, pi. vi, fig. i.

Rana papua, part., Bouleng,, Cat. Batr. Ecaud. p. 64 (1882) ; Roux, Abh.
Senck. Ges. XXXIII, 1910, p. 224.

Rana arfaki, part., van Kampen, Bijdr. Dierk. XIX, 1913, p. 90.

Rana fallax, van Kampen, Nova Guinea, IX, Zool. p. 459 (1913).

Vomerine teeth in oblique groups or short series between the

choanfe or extending posteriori}' 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 moderatel}' 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 I to once that of the upper eyelid ; tympanum very dis-

tinct, -g- to f the diameter of the eye, i-| to 3 times its distance

from the latter.

Fingers long and slender, sometimes with a feeble dermal
border, terminating in small but very distinct discs, which are a little

longer than broad and bear a horseshoe-shaped groove separating

the upjier from the lower surface ; first linger longer than the

second , third longer than the snout ; subarticular tubercles large

and \(ixy prominent.

Hind limb long, the tibio-tarsal articulation reaching the

nostril, the tip of the snout, or, usuall}', beyond the tip of the

snout ; the heels strongly overlapping when the limbs are folded at

right angles to the body; tibia 4 to 5J times as long as broad,

I2 to z.<^ 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 onh' 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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ij 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 bodj' ; a glandular fold from below the eye to the

shoulder, sometimes followed by one or two glandules. Lower
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 browri 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-

tinct 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-

tionall}^ 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, grej'ish 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 L,aut, Fergusson, Murray, etc.).

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, pi. V, fig. 15, in which the male is provided

with a humeral gland.

103. Rana daemeli.

Hylorana eryi'iraea, part., Cluntli. Ann. and Mag. IV. H. (,^) \X, 1867,

p. 56.

Hvlorana daemeli, Steind. Sitsb. Ak. IVien, l.VIl, i, 1S6S, p. 532, pi. —

.

Hylorana nebtilosa, Macleay, Proc. Linn. Soc. IV.S.W. 11, 1S77, p. 137.

Rana papua, part., Bouleng. Cat. Batr. Ecaiid. p. 64 (1882), and Ann.
and Mag. N.H. (5) "XVI, 18S5, p. 387; Roux. Abh. Senck. Ges.

XXXIII, 1910. p. 224.

Hyla nobilis, De Vis, Proc.R. Soc. Oueensl. I, 1884, p. i2g.

Rana daemeli, Gaxm^n, Bull Mus. Comp. Zool. XXXIX, 1901, p. 14;

Bouleng. Ti: Zool. Soc. .XX, 1914, p. 250, and Ann. and Mag. N.H.

C9) I, 1918, p. 240.

Rana nova^-gumeie, van Kampen, Nova Guinea. IX, Zoul. p. 37, pl. il.

fig- 5 (1909). '"d P..459 (IQIS").

Vomerine teeth in oblique groups or short series between the

choancC or extending posteriorly a little bej-ond them, equally dis-

tant from each other and from the latter.



igzo.] G. A. BouLENGER : Frogs of the Genus Rana. 19

r

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 little

less than that of the upper eyelid ; tympanum ver\' distinct, I

to i the diameter of the eye 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 eye or between the eye 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; no
tarsal fold ; inner metatarsal tubercle oval or elliptic, the length

of the inner ; a round outer tubercle.

Skin of upper parts smooth or with a few scattered small

warts ; a moderately broad glandular dorsolateral fold, from above

the tympanum to the hip, the distance between these folds, on the

back, 5 to 5^ times in length of head and body ; a glandular fold

from below the eye to the shoulder, sometimes followed by one or

two glandules. Lower 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.

Measurements , in jnilliuictres.

From snout to vent
Head
Width of head .

.

Snout
Eye

2.
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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,
feebly 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 ; a whitish streak along

the upper lip; limbs with rather indistinct dark cross-bands;

hinder side of thighs yellowish, with black spots or marblings.

Lower parts white.

Males with a 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 exposed above, pointed in front, extending to between the

nasals.

Eggs not pigmented, 3 millim. in diameter.

Measurements, in millimetres.



194 Records of the Indian Museum. [Vol. XX,

eye ; canthus rostralis strong ; loreal region feebly olilique, deeply

concave ; nostril slightly nearer the &ye. than the tip of the snout

;

distance between the nostrils greater than the interorbital width,

which is f that of the upper ej'elid ; 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 tj-mpanum ; 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

6J times as long as broad, I3 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. Lower 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. Horn}' 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 I interrupted rows behind.

Mcasureniciits of type specimen ( &]

From snout to vent
Head
Width of head
Snout
Eye
Interorbital width
Tympanum .

.

Fore limb .

.

First finger .

.

Second finger

Third finger

Fourth finger

Hind limb .

.

Tibia
Foot
Third toe .

.

Fourth toe .

.

Fifth toe .

.

44 millim.

16 ,,

16 ,,

6 r.

3 .,

3 ..

28 ,.

Habitat. Mt. Kina Balu, Borneo.
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106. Rana whiteheadi.

/?ana whiteheadi, Bouleng. Ann. and Mag. N.H. (^s) XX, 1887, p. 96;
IMocquard, A^. Arch. Mus. (3I II, 1890, p. 146, pi. x, fig. 2 ; Bouleng.
Ann. and Mag. N.H. (6) VII, 1891, p. 344 ; Mocquard, Mem. Snc.

Zool. France, V, 1892, p. 205 ;
Bouleng. Proc. Zool. Soc. 1893, p. 526.

Vomerine teeth in short transverse or oblique series on a line

with the posterior Ijorders of the choanae, 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 f to once that of the upper eyelid ; tympanum very dis-

tinct,
f
to a the diameter of the eye, i to 2J 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 bej'ond 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, ij to i^ 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, comi^letely webbed,
or two phalanges of fourth free ; outer metatarsals separated nearh'

to the base; subarticular tubercles moderately large, very prom-
inent; no tarsal fold; inner metatarsal tubercle oval or elliptic,

:^ to J the length of the inner toe ; outer tubercle very small and
rather indistinct, or absent.

Skin finely granulate or shagreened above ; a moderately prom-
inent glandular fold above the tympanum, sometimes continued

to about half-way between it and the second or followed by a series

of warts. I^ower parts smooth, or posterior part of belh' and
posterior half of thighs feebly granulate.

Dark grey, purphsh 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-

tinct dark cross-bands; hinder side of thighs purpHsh 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 horn}^ teeth in front, 4 uninter-

rupted and I lateral series behind.

Eggs 2 millim. in diameter.

Measurements, in millimetres.
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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, J to f the diameter of the eye^ i to 4 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, much smaller than the

tympanum {\ to 5 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, ij to i|^ 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, J to J 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 011 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

edge of the lip and 8 upper and 8 lower series of labial teeth (^—^j

'

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. Iiosii, which also inhabits Java, and the foot of which can hardlj^
be distinguished from that of R. jerboa.

Eggs ij millim. in diameter, strongly pigmented.
Habitat. Burma (Kareni hills), Siam, Malay Peninsula, Su-

matra. Borneo, Java.

108. Rana hosji.

Rana hosii, Bouleng. Aim. and Mag. jV.//. (d), X'lII, 1891, p. 290, and
Journ. Fed. Mai. St. Mns. Ill, 1908, p. 62; van Kampen, in M. Weber,
Zool. Ergebn. Reise Nied. O.-Iiid. \\'

. p. 398 ('1907), and Bull. Dep.
Agric. Ind. Neerl. X.XV, 1909, p. 2 : Bouleng. Faun. Mai. Pen., Re.pt.

p. 243 (1912) ; van Kampen, Notes Leyd. Mus. XXXVl, 1914, p. 260,
Rana durlteimi, Baumann, Zool. Jahrb., Syst. XXXIV, 1913, p. 275, fio-.

Vomerine teeth in strong oblique series between the choanae
and extending beyond the level of their posterior borders, equallv
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
ej'e ; canthus rostralis strong ; loreal region slighth' oblique or
nearly vertical, deeply concave ; nostril nearer the end of the snout
than the ej'e ; 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, f to I the
diameter of the eye, i^ 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

;

' The statement pie\ioiisly made by me that the voral sacs are internal and
that the tympanum is larger is due to .i confusion with R. Iiosii.
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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 bodj' ; tibia 4I to

5J times as long as broad, li 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,

f to J the length of the inner toe ; no outer tubercle.

Upper parts feeblj* granulate ; a feebly prominent, sometimes
very indistinct, 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. Lower 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 2h millim. in diameter.

Measurements, in millimetres.

I. 2. 3. 4. 5. 6. 7. 8. 9. 10. II. 12. 13.

From snout to vent .

.

50 48 85 82 57 85 97 49 49 90 97 97 95
Head .. 18 17 28 27 19 30 30 16 17 28 30 31 30
Width of head .. 16 15 27 27 19 30 t,o 16 16 28 30 31 30
Snout .. .. 7 7 II II S 12 13 7 8 12 12 12 12

Eye .. .. 7 7 10 II 8 II 12 7 7 10 12 12 12
Interorbital space ..4466576446777
Tympanum .. .. 445 545 5445666
Fore limb . . • • 33 33 53 55 39 63 63 32 32 58 66 66 63
First finger .. .. 6 6 ii ii 8 14 13 7 7 12 13 14 13
Second finger .. 6 6 11 11 8 14 13 7 7 12 13 14 13
Third finger .

.

.. 10 10 16 17 12 22 20 11 II 19 20 22 20
Fourth finger .. 6 6 11 12 8 15 14 7 8 13 13 16 14
Hind Hmb .. . . 98 87 156 155 no 173 167 90 90 158 176 178 167
Tibia .. .

.

33 29 51 50 36 56 55 31 31 51 58 60 56
Foot .. .. 28 25 45 46 32 53 49 26 27 49 52 51 50
Third toe .. .. 15 15 25 26 18 31 30 15 16 30 31 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

I. Bukit Itam, Selangor. 2-4. Kuthia Tehu, Pahang. 5-6. Siolak Daras,
Korinchi, Sumatra. 7. Mt. Dulit, Sarawak (type). S-io. Mt. Batu Song, Sara-
wak. 12-13. Sarawak.

Habitat. Malaj' Peninsula, Sumatra, Borneo, Java.
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109. Rana chalconota.

Hyla chalconota, Schleo^. Abbild. p. 24, pi. ix, fig. 1 {1837).

Polypedates clialconoius, Tschudi, Class. Bair. p. 34 (1838).

Limnodytes chalconotus, Dum. et Bibr. Erp. Gen. VIII, p. 513 (1841).

Polypedates junghuhuii, Bleek. Nat. Tijdschr. Ned. Ind. XI, 1856,

p. 469.
Hylaraua chalconota, Giinlh. Cat. Bafr. Sal. p. 73 (1858).

Rana chalconota, Bouleng. Cat. Batr. Ecaiid. p. 66, fig. (1882); Boettg.

Ber. Offenb. Ver. Nat. 1892, p. 141 ; Isenschmid, Mitth. Nat. Ges. Bas.

1903, p. 9; van Kampen, Zool. Jalirb., Syst. XXII, 1905, p. 704, in

M. \\'eber, Zool. Ergebii. Reis. Nied. O.-Ind., IV, p. 392 (1907), and
Nat. Tijdschr. Ned. Ind. I.XIX, 1909, p. 37.

Rana Inbialis, Bouleng. Ann. and Mag. N.H.(^) XIX, 1887, p. 345, pi.

X, fig. I, and Ann. Mits. Genova (4) XIV, 1894, p. 617 ; S. Flower,

Proc. Zool. Soc. 1896, p. 903, pi. xlv, fig. 3 ; Peracca, Rev, Suisse Zool.

VII, 1899, p. 329 ;
Laidlaw, Pj-oc. Zoo/. 5oc. 1900, p. 886; A.L.Butler,

Journ. N.H. Soc. Bomb. XV, 1903, p. 199 : Bouleng. Faun. Mai. Pen.,
Rept. p. 242 (191,3)-

Rana everetti, part., Bouleng. Proc. Zool. Soc. 1897, p. 232; van l-Cani-

pen, op. cit. p. 394.
Rana mocquardii, Werner, Zool. Am. XXIV, 1901, p. 98.

Rana erythriea (non Schleg.), Isenschmid, t. c. p. 7.

Rana tytleri, part.. Isenschmid, f. c. p. II.

Vomerine teeth in short oblique series between the choanae or

extending a Httle bej'ond 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 ej'elid ; tympanum very distinct, 5 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 i 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 ej-e 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, i^ 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 usualh- free ; outer meta-
tarsals separated nearh- to the base ; subarticular tubercles rather

small, prominent ; inner metatarsal tubercle oval, \ to J 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 distinct, often rather broad, nioder-
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ately or feebh' 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 I5 millim. in female 58 millim. long from
snout to vent.'

Habitat. Malay Peninsula, Sumatra, ^lantawei Islands, Bor-

neo, Java, Celebes, Philippines.

I now regard R. lahialis, 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 connect the two extreme forms.

no. Rana macrops.

Raita macrops, Bouleng. Proc. Zool. Soc. 1S97, p. 2j;3, pi. xvi, fig. i.

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, ^ the

diameter of the eye, i^ 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.

' 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 Rhacophortis.
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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, if to if 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 httle smaller than those of the
fingers, | webbed ; outer metatarsals separated nearl}- to the
base ; subarticular tubercles moderate, prominent ; no tarsal fold ;

inner metatarsal tubercle elliptic or oval, i to § the length of the
inner 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 posteriori}^ ; sides greyish, marbled
with dark brown ; a whitish streak from below the eye 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.

From snout to vent
Head
Width of head
Snout
Eye
Interorbital width . .

Tympanum
Fore limb
First finger

Second finger

Third finger

Fourth finger

Hind limb
Tibia
Foot
Third toe
Fourth toe

Fifth toe

Habitat.—Mountains of Celebes, between 3,000 and 3,joo feet.

<f
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feebly oblique or nearh^ 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 f to f that of the upper eyelid ; t3'mpanum
very distinct, § to | the diameter of the eye, 5 to 6 times its dis-

tance from the latter.

Fingers rather slender, with moderately large discs measuring

J to i 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 5J to 6 times as long as broad, 1^ to if
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, ^ to

f 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.

Prom snout to vent
Head
Width of head
Snout
Eye
Interorbital width
Tympanum
Fore limb
First finger

Second finger

Third finger

Fourth finger

Hind limb
Tibia
Foot
Third toe
Fourth toe
Fifth toe

1-2. Five-finger Mts., Hainan (types). 3. Man Son Mts., Tonkin.

I.
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Habitat.—Mountains of Hainan and Tonkin near the Kvvangsi

frontier.

112. Rana monticola.

Hylorana monticola, Anders. Joiirn. Ai. Soc. Beug. XL, 1871, p. 25;
Stoliczka, Proc. As. Soc. Beng. 1872, p. 105.

.'' Hylorana pipiens, Stoliczka, t. c. p. lofi.

Rana monticola, Bouleng. Faun. Ind., Repi. 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 ^ the diameter of the eye, and f to i^

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 stronglj^ overlapping

when the limbs are folded at right angles to the body ; tibia 5 to

5J times as long as broad, li to i? 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 entireh' webbed ; outer metatarsals separated

nearly to the base : subarticular tubercles rather small, feeblj^

prominent ; no tarsal fold ; inner metatarsal tubercle oval, j the

length of the inner toe ; no outer tubercle.

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

tc the shoulder, followed by one or two glandules. Lower parts

smooth.
Grey 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. Yellowish white beneath.

Males with an external vocal sac on each side of the throat ;

limbs very strong ; a strong pad on the inner side of the first

finger.

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.

From snout to vent
Head .

.

Width of head
Snout . .

Eye
Interorbital width .

Tympanum
Fore limb
First finger

Second finger

Third finger *
.

Fourth finger

Hind limb
Tibia .

.

Foot
Third toe
Fourth toe
Fifth toe

<f
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Dull greenish yellow beneath, with large round or oval brown spots
on the throat and breast.

The adult female which I refer to this species and of which
measurements are here given, is greyish brown above, unspotted,
with a blackish streak from the tip of the snout, through the eye

and above the tj^mpanum, to the hip, bordering the dorso-lateral

fold; a whitish streak on the upper lip; limbs with dark cross-

bands. Lower parts unspotted.

Male unknown.

Measurements.

Millim.
From snout to vent .

.

.

.

.

.

. . 60
Head
Width of head
Snout
Eye ..

Interorbital width .

.

.

.

. . . 4-5

Tympanum . . .

.

.

.

.

.

.

.

3
Fore limb .

.

.

.

.

.

.

.

• • 39
First finger .

.

.

.

.

.

.

.

. . 7

Second finger

Third finger

Fourth finger

Hind hmb
Tibia
Foot .. .. .. .. ..31
Third toe .

.

.

.

.

.

.

.

. . 19

Fourth toe .

.

.

.

. . . . . . 27
Fifth toe .

.

.

.

.

.

. . . • 19

Habitat. The type, a 3'oung specimen 33 millim. long from
snout to vent, preserved in the Indian Museum, is from Yembung,
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.

1x4. Rana luzonensis.

Raim luzonensis, Bouleng'. Ann. and Mag. N.H. (6) XVII, 1896, p. 401.

Vomerine teeth in oblique groups on a level 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 between the nostrils equal to or a little greater

than the interorbital width, which equals that of the upper eyelid ;

tympanum very distinct, | to f the diameter of the eye, 2 to 4
times as long as its distance from the latter.

Fingers long and slender, the tips dilated into large round
discs, with a groove separating the upper from the lower surface,

the largest measuring f 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-

yond the tip of the snout, the heels strongly overlapping when the

limbs are folded at right angles to the body ; tibia 6 to 6J times

as long as broad, li to i^; 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, feebh' 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 to 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
Head
Width of head
Snout
Eye
Interorbital width .

.

Tympanum
Fore limb
First finger

Second finger

Third finger

Fourth finger

Hind limb
Tibia
Foot .

.

.

.

. .

Third toe
Fourth toe
Fifth toe

Habitat. This species is known from four specimens (female
and half-grown) from the highlands of Ivepauto, Luzon, Philippines.

115. Rana mearnsii.

Rana meanisi, Stejneg. Pi-oc. U. S. Nat. Miis. XXVIll, 1905, p. 343.

Vomerine teeth 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 eye ; canthus rostralis well marked ; loreal region
concave ; nostril nearer the tip of the snout than the eye ; inter-

20
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orbital space broader than the upper eyeHd : tympanum very

distinct, about J the diameter of the e^^e.

Fingers very long, the third and fourth with very large discs,

which are pointed anteriorly : first finger much shorter than the

second.

Hind limb long, the tibio-tarsal articulation reaching con-

siderably beyond the tip of the snout ; tibia i|- 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 eyelid, and a

similar one, with the pustules somewhat wider apart, alcove 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 sharplj- 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 upward 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 U.S.

National Museum.

116. Rana cveretti.

J\!aiiii cveretti, Bouleiifj. Cat. Bafr. Ecaiid. p. yj. p\. \i(,jSSj); .Mi>ci|u.ncl.

JVouTj. Arch. Mus. (3) II, iSgo. p. 14S.

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 ej-e

;

canthus rostralis strong ; loreal region very feebly oblique, con-
cave ; nostril nearer the tip of the snout than the eye ; distance

between the nostrils equal to the interorbital width or to that of

the upper eyelid ; tj-mpanum \er\' distinct, .' the diameter of the
eye, 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 f the diameter of the tympanum ; first and
second fingers equal, third longer than the snout ; subarticular

tubercles moderatelj- large, very prominent.
Hind limb rather long and slender, the tibio-tarsal articula-

tion reaching between the eye and the nostril, the heels strongly

overlapping when the limbs are folded at right angles to the body

;

tibia 5 times as long as broad, 1
' times in length frpm snout to
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vent, shorter than the fore limb, a little longer than the foot. Toes

with discs similar to those of the lingers, but smaller, webbed to

the discs ; outer metatarsals separated nearl.v 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. Lower parts white, hind limbs specked with

greyish brown.

Male unknown.

Measurements of type specimens { 9 ).

From snout to vent . . .

.

. . Sy millim.

Head . .

.

.

.

• • 29
Width of head .

.

.

.

. . 29
Snout .. .. .. ..12
Eye .

.

.

.

.

.

. . 10

Interorbital width .

.

.

.

.

.

• • 7

Tympanum .

.

.

.

.

.

. . 8

Fore limb .

.

.

.

.

.

. . 54
First finger .

.

.

.

.

.

. . I2

Second linger .. .. .. ..12
Third finger .

.

.

.

.

.

• • I9

Fourth finger .

.

.

.

.

.

..11
Hind limb .

.

. . . . . . 146
Tibia .

.

.

.

.

.

48
Foot .

.

.

.

.

.

.

.

. . 4'!

Third toe .

.

. . . . . 23
Fourth toe .

.

.

.

.

.

• .^8

Fifth toe . . . . .

.

. . 28

Habitat. Luzon, 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 CeleVjes, which I had referred to this

sppcies, being now regarded as inseparable from R. chalconota

.

117. Rana ishikawae.

Biiergeyia iskikaivu-, Stejneg. Proc. Biol. Soc. Wushiiigt. XIV, iijm,

p. 190.

Rana ishtkawtr, Stejneg. Her/>. Jap. p. 132, tig. (1907).

Vomerine teeth in short series behind the level of thechoanae.

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 slightlv

broader than the upper eyelid ; tympanum very distinct, ^ the

diameter of the eve and scarcely more than its distance from the

latter.
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Fingers moderately long, with rather large discs about f the

diameter of the e3'e, first longer than the second.

Tibio-tarsal articulation reaching between eye and tip of

snout ; heels slightly overlapping ; tibia 2]. times in length from

snout to vent. Toes about f 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 Lower 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. Ivoo Choo Islands (Okinawa Shima).

The single specimen is preserved in the Imperial Museum,
Tokyo.

1 18. 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 slightlj^ 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
S the diameter of the e5'e, 2j times its distance from the latter.

Fingers long and slender, with a slight dermal border, the

tips dilated into moderately large discs with a groove separating

the upper from the lower surface, as long as broad and measuring

f 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

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

5|- to 6 times as long as broad, i^ to if 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 rather small, prominent ; no tarsal fold ;

inner metatarsal tubercle oval, feebly prominent, ^ 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 un])igtnented, 3 millim. in diameter.

Measurements of the types ( 2 ), in millimetres.

From snout to vent .

.

Head
Width of head
Snout
Eye
Interorbital width
Tympanum
Fore limb .

.

First finger

Second finger

Third finger

Fourth finger

Hind limb
Tibia
Foot
Third toe . .

Fourth toe
Fifth toe .

.

Habitat. Korinchi, Sumatra, 4,000 feet. The two specimens
were obtained by the Robinsou-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. panther ina,
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 lielly

granulate.

119. Rana kampeni, n. n.

J^aiia panfheriiia {noil Fitz.), van Kampen. .Vnt. 7'ijiisr//r. Nederl. Iiui.

I.XIX, lyiu, p. 22, pi. i, fig. 2.

Vomerine teeth in short oblique series extendin.g somewhat
beyond the level of the posterior borders of the choanae.

Head as long as broad ; snout rounded, feeblj' projecting

beyond the mouth, as long as the eye ; canthus rostralis strong ;

loreal region feebly oblique, deeply concave ; nostril equalh' dis-

tant from the eye and from the tip of the snout ; interorbital

' [Since Dr. Boulenger returned the final proof of this memoir his paper on
the Batrachia and Reptiles of the Robinson -Kloss Kxpedition has been published.

The reference, which has priority over the description given here, is Joiirn. Fed.

Malay States Miis.. VIII (2), 292 (1920). .V. A?,.

63
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space narrower than the upjjer eyelid : tympanum very distinct,

about f the size of the eye.

Fingers moderately long, the tips dilated into large discs,

about as long as broad and f 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, I J 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.

vSkin smooth, belly granulate.

Bluish grey above, with large bluish black spots with fight

centres ; limbs with dark cross-bands ; white beneath.

From snout to vent 36 milHm.
Habitat. Deb, Sumatra

120. Rana livida.

' Polypedates smaragdiiius, Blyth, Joiirn. As. Soc. Bciig. XXI, 1852, p. 355.
Polypedates Hindus, Blyth, Joiini. As. Soc. Beng. XXIV; 1855, p. 718.

Polypedates smaragdimis, Jerd. Proc. As. Soc. Beng. 1870, p. S3.,

Polypedates chloroiiotus. Giinlh Proc. Zoo/. Soc. 1S7S. p- 569. pi. Iw,
fig. A.

. - .

Rana cliloroiiata, Bouleng. Cat. Batr. Ecaud. p. 69 (1882).
Raiia livida, Bouleng. Ann. Mtts. Geneva (2) \^ 1887, p. 484. and Faun.

Brit. Ind., Rept. p. 462 (1890); A. I.. Buder, Jourii. N.H. Soc.

Bomb. XV, 190^, p. 201 ; Bouleng. Finn/. Mnl. 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, feeblj- projecting beyond the mouth,
as long as or slightly longer or slightly shorter than the eye ;

canthus rostralis obtuse ; loreal region very feebly oblique or

nearh^ 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, J to f the diameter of the eye, i to 4
times its distance from the latter.

Fingers moderate, depressed , with more or less distinct dermal
border, 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, verj- 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 5 times

as long as broad, i? to i'; times in length of head and body.
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shorter than the fore Hnib, longer than the foot. Toes with discs

similar to those of the lingers, but smaller, feebly webbed, the web
feebly notched and involving the base of the discs ; outer metatarsals

separated to the base ; subarticular tul)ercles moderate ; no tarsal

fold; inner metatarsal tubercle oval, flat, ', to r 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 3'ello\visli, throat and breast usually brown or speckled with
lirown.

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 la3-er.

Nasal bones small, widely separated from each other ; eth-

moid exposed above and truncate or rounded in front. Terminal
phalanges T-shaped.

Tadpoles from Tenasserini, referred v\ith doubt to this species,

and badly preserved as regards the labial teeth, are provided with
a ventral sucking-disc, and are peculiar in having a round black

spot on each side behind the eye and another on each side of the

belly, near the base of the tail.

Rggs 2 millimetres in diameter, not pigmented.

Measufeinents, in niillitnetres.
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genus Amolops, which one might otherwise feel justified to accept,

at least as a subgenus.

121. Rana ricketti.

Rami ricketti, Bouleng. Pyoc. Zoo!. Soc. 1899, p. 168, pi. 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, ver>'

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 ?: the diameter of the eye, h to once its distance from

the latter.

Fingers rather short, flattened, with distinct dermal liorder,

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 tilno-tarsal articulation reaching the tip

of the snout or not quite so far, the heels overlapping when the limbs

are folded at right angles to the body : tibia 3^ to 4 times a? long

as broad, ij 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, f 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 sjjots 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 liinb.
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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 the long transverse limb

of the terminal phalanx ; first finger as long as or shorter than

the second, third lA to il times as long as the snout ; subarticular

tubercles moderately large, moderately prtmiinent.

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 5^ times as long as

broad, i4 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

moderately large or rather small, moderately prominent; no tarsal

fold ; inner metatarsal tubercle oval or elliptic, flat, i to i 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. Yellow-

ish beneath, uniform or marbled with brown.
;\Iales 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 velvetj' 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.

Tadpole with a large ventral sucking-disc, truncate in front,

free on the sides and behind. Tail about ih 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 uninterrupted) and 3 lower (2 uninterrupt-

ed) series of horny teeth.

Eggs li to 2 millim. in diameter, not pigmented.

Mcasui'cincii/s, in millimetres.
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1 J. ^. 4. 5. 6. - .->. 9. 10. II. I.:, iv 14. 15. 16.

vSecoud finger .. 13 10 8 7 14 13 13 13 12 14 12 12 13 8 7 10

Third finger .. .. 16 13 12 10 19 19 iS 18 17 18 16 17 17 11 10 15

Fourth finger .. 12 g 7 6 13 13 12 12 12 12 12 11 n 76 10

Hind limb • ..162 135 108 89 T70 168 163 160 154 158 146 145 144 90 94 143
Tibia .. .. 55 47 3<> ^9 58 57 55 53 5i 53 5° 50 49 30 33 48
Foot .

.

.

.

49 39 30 25 52 50 49 49 43 48 40 4° 4' 26 27 41

Third toe . . . 27 24 16 14 28 29 26 27 25 28 25 23 24 16 16 24
Fourth toe .. .. 41 33 25 -- 43 42 4i 4° 38 40 3<5 35 35 22 23 35

Fifth toe .. .. 33 28 19 17 35 3:; 33 32 30 32 28 28 28' i8 18 29

i-io. Darjiling. ii-i2. Putao plain, N. Burma. 13-T4. Thayetmyo. 15. Ten-
asserira (type). 16. ? (type of Polypcdates afghana).

Habitat. Eastern Himalaya.s, between i ,000 and 6,000 feet,

Khasi hills, Southern Yunnan and hills of Burma as far sovitli as

Tenasseriiu

.

123. Rana himalayana.

I\'iiiut himalayana. Bouleny. Ann. and Mag. A'.//. (6) II. iS.Sl-!. p. 5117,

and Faun, tnd., Rel>t. p. 46,^ (iSgoi.

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 eye than the end of the snout ; distance

between the nostrils a little greater than the width of the inter-

orbital space, which equals that of the upper eyelid ; tympanum
verv' indistinct, 5- to ^ the diameter of the eye, 5 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 transv^erse limb of the

terminal phalanx ; first finger shorter than the second, the tip

merely swollen, third 2-J 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, \\ to if 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, I to f the length of the inner toe ; no outer tubercle.

Skin smooth above, with small granules on the sides and
temj)les ; a more or less distinct glandular fold above the tym-
])anum. Belly and posterior half of lower surface of thighs granu-
late.

Olive or greyish above, with rather indistinct large, round,

darker spots on the bod}' and cross-bands on the limijs ; hinder
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side of thighs purplish brown. Lower 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. Bcng. (2) II, 1906, p. 290) as differing from that of R.

latopalmata in the fringed lower \\\>, the dental formula \^z~^ ^^^d

the uniform coloration, perhaps belongs to this species.

Measurements, in millimetres (types).

From snout to vent
Head . .

Width of head . .

Snout .

.

Eye
Interorbital width
Tympanum
Fore limb
First finger

Second finger

Third finger

Fourth finger

Hind limb
Tibia
Foot
Third toe

Fourth toe

Fifth toe

cT
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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 right angles to the body ; tibia 4J to

5^ times as long as broad, i| to i^ 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, completel3' webbed, the web rather

deeply notched but involving the base of the discs ; outer meta-

tarsals separated to the base ; subarticular tubercles moderate ;

no tarsal fold ; inner metatarsal tubercle oval, flat, 4 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 sharplj- defined black or blackish spots

on the head and body ; the ground colour maybe 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 between 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 velvetj^ 3-ellowish hornj' layer.

Nasal bones extremely narrow, oblique, widely separated from
each other and from the ethmoid, which is largely exposed above,

obtusely pointed in front, and produced between them. Terminal
phalanges as in the preceding.

Measurements, in millimetres.
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125. Rana hainanensis.

Stiiiirais liiiiiuiiieiisis, Boulenj;-. Pioc. Zoo!. Soc. i.S(jy. p. 0S>^' p'- l>^\'i>.

Ms?. J . r. \'o.t;-t, Sifsh- C^es. Nat. Fr. Berl. 101 -„ p. .'25.

'

Vomerine teeth absent, h. feeble tooth-like bony i^rocess in

front of the lower jaw.

Head a little broader than long, much depressed ; snout round-

ed, scarcely projecting l)eyond 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, :-! 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 snout ; suViarticular

tuljercles rather small, feebly prominent.

Hind limb long, tibio-tarsal articulation reaching the tip of

the snout or slightly beyond, the heels overlapping when the limljs

are folded at right angles to the body ; tibia 4 times as long as

broad, ij to i;; 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 involving

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 distinct, about
I the

length of the inner toe ; no outer tubercle.

Skin smooth aboxx- in the adult, warty in the young ; a glandu-

lar fold above the tympanum ; lower parts smooth.

Olive above, spotted with black, or black with pale olive

markings; limbs with dark cross-bands ; hinder side of thighs with

a black reticulation. lyower par ts white.

]Male unknown.
Tadpole with a large 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 series of horny teeth in front and 2 un-

interrupted and I narrowly interrupted series behind.

Measuyements, in )nillimetres.

From suout to vent .

.

.

.

• • 5^ millim.

Head . . .

.

.

.

.

.

-19
Width of head .. .. .. ..21
Snout .

.

. . .

.

.

.

. . 6
Eye .. .. .. .. ..7
Interorbital width .

.

.

.

.

.

. . 5

Tjmipanum .

,

.

.

.

.

. . 2'5
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Fore limb .

.

.

.

.

.

• • 37 millim.

First finger . . .

.

.

.

• • 7

Second finger .

.

.

.
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Habitat. Hainan.
Although deprived of vomerine teeth, this frog is too closely

related to R. latopalmata to be generically separated from it, but it

connects Rana with Staurois, to which genus it was originally

referred.
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