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Abstract: The cascade frogs of the genus Odorrana are adapted to life in torrential streams, and are expected to be widely
available across the mountainous region of India. However, only 4 species out of the 58 globally recognized species of
Odorrana have been reported from the country. Of these 4 species found in the country, only 2 species were originally
described from India. In this paper, we are describing a new species of Odorrana from Talle Valley Wildlife Sanctuary,
Arunachal Pradesh – the north-easternmost State of India. The new species was erected, based on morphological variations
from all known or recognized species of the genus, after comparison with the Indian congeners and, through extensive
literature consultation, with other congeners. This new species is distinguished from its congeners on the basis of the following
morphological features: a medium sized frog; presence of a black inter-orbital band; a pair of discontinuous, black dorso-
lateral bands; head broader than long; supra-tympanic fold present; tympanum small and depressed, 1/3rd of eye; vomerine
teeth present, 45o to choanae; external vocal sac absent; dorsum smooth, with few weak granules on the flanks; no dorso-
lateral fold; dorsal completely green (brown mottling in female); ventrum white, mottled anteriorly and on thighs; relative
finger lengths: I<II<IV<III; toes fully webbed till the discs; eggs creamy in colour, polygonal shaped, smaller eggs are roundish.
This new species inhabits mixed wet tropical forest, beside torrent streams. With this new species, the count of Odorrana
from India is raised to 5 and, globally to 59 species.
Keywords: Biodiversity hotspot, Eastern Himalaya, Green frog, Lower Subansiri district, Northeast India, Protected area.

Introduction
The cascade frog genus Odorrana is widely distributed in
Asia; from Japan, China, Southeast Asia to northeastern India.
It is one of the most diverse groups of frogs with currently 58
recognised species, of which 4 species are found in India (Frost,
2017). In India, all the 4 species of Odorrana - O. andersonii,
O. chloronota, O. livida and O. mawphlangensis are restricted
to the north-eastern part of the country. Of these 4 species, 2
species have their type localities in the country. While O.
chloronota was described from Darjeeling (Günther, 1876),
West Bengal; O. mawphlangensis was described from
Mawphlang, Meghalaya (Pillai & Chanda, 1977).

Sarkar and Ray (2006), when documenting the
amphibian fauna of Arunachal Pradesh, for the first time
reported O. andersonii from India based on specimens
collected from Miao and Nampong in Tirap district of the
state. Based on published literature from Namdapha, Tirap
district, they included O. mawphlangensis in the amphibian
list of this state. Till date, only these 2 species of Odorrana
are known from Arunachal Pradesh.

During faunistic surveys to Talle Valley Wildlife
Sanctuary in Lower Subansiri distict of Arunachal Pradesh
from 2015- 2017, on several occasions, one of the authors

Journal of Bioresources 4(2): 30-41 (2017) ISSN 2394-4315



31

collected a total of 4 specimens of a green cascade frog, from the
fringe areas and from within the protected area. These collected
specimens do not conform to any of the known species of
Odorrana. On further morphological studies, these 4 specimens
turned out to be an un-described species, which we are reporting
here as a new species. With this species, the Odorrana species
count in India goes to 5 species and globally 59 species.

The new species inhabits moist areas in mixed wet
tropical forest. The individuals were spotted on moss and fern
covered rocky forest floor alongside torrential streams. Based
on the collection localities, it may be inferred that the species
occupies a wide altitudinal range of distribution. While the
holotype was collected from the fringe area of Talle Valley WLS
at an altitude of 1677 m asl, one of the paratype localities is at
an altitude of 2390 m asl from within the protected area.

Materials and methods
The specimens were fixed in 5% formalin solution after taking
photographs in live condition. All measurements (in
millimeters) were done with a MitutoyoTM digital caliper,
under a binocular microscope. The measurements used are
SVL (Snout Vent length), HL (Head Length), HW (Head
Width), MN (Mandible Nostril distance), MFE (Distance of
mandible to the front of eye), MBE (Distance of mandible to
the back of eye), IFE (Distance between the front of eyes),
IBE (Distance between the back of eyes), IN (inter-narial
distance), EN (Distance from eye to nostril), SN (Distance
from snout tip to nostril), EL (Eye length), SL (Snout length),
TYD (Greatest Tympanum Diameter), TYE (Distance
between tympanum and back of eye), IUE (Minimum distance
between the upper eyelids), UEW (maximum width of the
upper eyelid), HAL (Hand length), FLL ( Forearm Length),
TFL (Third finger length from the first subarticular tubercle
to tip of the finger), FL (Femur Length), TL (Tibia Length),
TFOL (Length of tarsus & foot), FOL (Foot length, from
inner metatarsal tubercle to the tip of fourth toe), FTL (Fourth
toe length, from first subarticular tubercle to the tip), IMT
(Inner Meta-tarsal tubercle), ITL (inner toe length), MTTF
(Distance from the distal edge of the IMT to the maximum

incurvation of the web between third and fourth toes), TFTF
(Distance between the maximum incurvation of the web
between third and fourth toes to the fourth toe tip), MTFF
(Distance from the distal edge of IMT to the maximum
incurvation of the web between the fourth& fifth toes), FFTF
(Distance between the maximum incurvation of the web
between the fourth & fifth toes to the fourth toe tip), TTA
(Tibio-tarsal articulation). Dissection of the two larger
specimens was carried out to ascertain their sexes. GPS
coordinates were recorded using GARMIN Oregon 550. The
amphibians were collected during 17:00 to 20:00 hours.

The following abbreviations will be used recurrently;
ZSI: Zoological Survey of India; NERC: North Eastern
Regional Centre; APRC: Arunachal Pradesh Regional Centre;
TWS: Talle Valley Wildlife Sanctuary; WLS: Wildlife
Sanctuary; DL: Dorso-Lateral; ASL: Above Sea Level.

For comparative studies, the holotype of Odorrana
mawphlangensis, present in the collection of ZSI, Kolkata,
was studied. Other specimens of O. livida and O. chloronota
available in the collections of NERC/ZSI, Shillong, were also
studied for comparison. Besides, these following literature
were consulted for comparative data of all the known congers
of the genus: Bain et al. (2003, 2009), Orlov et al. (2003),
Stuart et al. (2005, 2006), Stuart and Chan-ard (2005), Stuart
and Bain (2005), Matsui and Ibrahim (2006), Bain and Stuart
(2006), Sarkar and Ray (2006), Mahony (2008), Kuramoto
et al. (2011), Fei et al. (2012), Mo et al. (2015) and Pham et al.
(2016). For practical reasons, before comparing O.
arunachalensis sp. nov. with the rest of the congeners of
Odorrana, we grouped them into three groups, based on
their dorsal colours, which are: non-green dorsum, green-
dorsum with non-green laterals and green dorsum with green
laterals. Among the third group, it was further sub-divided
into two, viz. green dorsum covered mostly in big brown
spots and green dorsum without big brown spots.

Comparative materials examined
Odorrana mawphlangensis (ZSI A 6979), Mawphlang (Alt.
1535 m), Khasi Hills, Meghalaya, India; Odorrana livida (V/
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A/ERS/479), Kawnpui, Kolasib, Mizoram, India; Odorrana
chloronota (V/A/NERC/1268), Botanical Survey of India
campus, Umiam, Ri-Bhoi, Meghalaya, India.

Result
Spec ies Description:  Odorrana arunacha lens is  sp.
nov.
Holotype: V/A/NERC/ZSI/1296 (male; Fig. 1A-B) collected
from outskirts of Ziro, ca 10 km on the way to Tamen in

Fig. 1 (A-B): Holotype (life colour); A-Dorsal side; B-Ventral side.

Fig. 2 (A-B): Holotype (preserved condition); A-Dorsal side; B-Ventral side.

Lower Subansiri district, Arunachal Pradesh, India, on 19 June,
2017 by Bikramjit Sinha, Lat. 27 38.366, Long. 93 52.226, Alt.
1677 m asl and deposited in the National Zoological Collection
of NERC/ZSI, Shillong.
Paratypes : V/A/NERC/ZSI/1297 (female; Fig. 4A-B),
collection locality same as holotype and deposited in the
National Zoological Collection of NERC/ZSI, Shillong; V/
APRC/A/256 (male; Fig. 3A) collected from Pange, Talle Valley
WLS, Lower Subansiri district, Arunachal Pradesh, India on
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Fig. 3 (A-B): Paratypes from Talle Valley WLS; A-Male paratype from Pange; B-Male paratype from Tragopan Point.

Fig. 4 (A-B): Female paratype; A-Dorsal side; B-Ventral side

24 September, 2016 by Dr Bikramjit Sinha, Lat 27 32.862;
Long 93 53.870; Alt. 1798 m ASL and V/APRC/A/257 (male;
Fig. 3B) collected from Tassi Budag, before Tragopan Point,
Talle Valley WLS, Lower Subansiri district, Arunachal Pradesh,
India on 13 April, 2015 by Bikramjit Sinha, Lat. 27 32.455;
Long. 93 55.643; Alt. 2390 m asl and deposited in the National
Zoological Collection of APRC/ZSI, Itanagar.
Diagnosis: Odorrana arunachalensis sp. nov. is placed in
the genus Odorrana based on the following characteristics:

body dorso-ventrally compressed; broader head; distinct
supra-tympanic fold; tympanum round; smooth dorsum, flanks
weakly granular; fingers and toes ending in discs, toe discs
bigger than finger discs, discs with ventral circum-marginal
groove; toes completely webbed.

It can be distinguished from its congeners on the
basis of the following morphological features: (1) A medium
sized frog (SVL: 31.61-56.59 mm, in male; 81.33mm, in female),
(2) Presence of a black inter-orbital band, (3) a pair of
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Fig. 5: Map showing the type localities of Odorana arunachalensis in Arunachal Pradesh.

Fig. 6: Holotype locality; about 10 km from Ziro, towards Tamen, Lower Subansiri
District, Arunachal Pradesh.

Fig.  7  (A-B):  Para type Loca li ti es  in Tal ley Val ley WLS; A- Pange; B-
Tragopan Point.

discontinuous, black dorso-lateral band, (4) head broader than
long, (5) supra-tympanic fold present, (6) tympanum small
and depressed, 1/3rd of eye, (7) vomerine teeth present, 45o

to choanae, (8) external vocal sac absent, (9) dorsum smooth,
with few weak granules on the flanks, (10) no dorso-lateral
fold,  (11) dorsal completely green (posterior dorsum brownish,
in female), (12) ventrum white, mottled anteriorly, (13) relative
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finger lengths: I<II<IV<III. (14) toes fully webbed till the discs,
(15) eggs creamy in colour, polygonal shaped; smaller eggs
are roundish.
Description of the Holotype:  A robust, medium sized
male frog (SVL: 56.59 mm); dorso-laterally compressed. Head
flat, wider than long. Canthus rostralis prominent. Nostril
almost equidistant from snout and eyes, though slightly nearer
to the eyes. Snout slightly pointed, when viewed dorsally;
slightly longer than the eye length. Tongue notched, vomerine
teeth present, placed at an angle of 45o to the choanae. Eyes
rounded; pupil diamond shaped. Tympanum rounded and
depressed, separated from the eye by a distance equal to its
diameter. Supra-tympanic fold prominent. Hand length almost
equal to forearm length. Fingers free, without any trace of
webbing; finger tips with small discs, subarticular tubercles
prominent and rounded; relative finger length: I<II<IV<III.
A pair of axillary gland present. Hind limbs muscular; femur
length almost equal to tibia length, and about 2/3rd of SVL.
TTA reaches nostril when the leg is folded along the body.
Inner metatarsal elongated; outer absent. Subarticular tubercles
in the toes are rounded and prominent. Toes entirely webbed
(Table 1).
Colour in life: Dorsum is green and smooth (Fig. 1A). A
prominent, black inter-orbital band is present. Another black
band runs from the axillary joint to the snout tip. A
discontinuous dorso-lateral dark band on both sides and a
pair of dark bars in the posterior mid-dorsally. A few dark
dots scattered on the dorsum. No dorso-lateral fold. Forelimbs
and hind limbs are dorsally marked with bands/bars with
alternating green and black colour. A pair of prominent femur
glands along with a few more dotted glands surrounding it.
The ventrum is white with the upper part and the forelimbs
mottled (Fig. 1B).
Colour in preservative: The frog loses its entire colour
(Fig. 2A) and appears darker. Ventrum remains immaculate,
except the mottled portions (Fig. 2B).
Variations: The paratypes matches with the holotype except
the axillary glands are not visible in the paratypes. V/APRC/
A/256 (Fig. 3A) and V/APRC/A/257 (Fig.3B), shows variations

Sl .no. Character s Holo type Paratype Paratype Paratype
(M) (F ) (M) (M)

1 SVL 56.59 81.33 33.92 31.61
2 HL 19.87 25.28 11.38 11.18
3 HW 22.18 31.08 12.16 12.09
4 MN 14.63 21.02 9.03 8.39
5 MFE 12.58 16.57 7.09 6.75
6 MBE 7.3 8.81 3.47 3.34
7 IFE 9.67 14.35 6.41 5.6
8 IBE 14.47 21.54 9.74 9.15
9 IN 6.01 6.7 4.27 4.19
10 EN 3.15 4.54 1.94 2.14
11 SN 4.22 5.04 2.75 2.81
12 EL 7.12 10.31 5.29 4.44
13 SL 8.24 11.2 5.28 5.06
14 TYD 2.22 Hidden 1.71 1.57
15 TYE 2.94 - 1.75 1.54
16 IUE 4.07 4.5 2.79 2.53
17 UEW 4.54 6.63 3.06 2.67
18 HAL 13.6 18.85 7.85 7.9
19 FLL 13.98 18.02 7.82 7.1
20 TFL 8.1 10.26 5.39 4.61
21 FL 34.09 46.79 19.14 17.3
22 TL 34.46 46.76 21.19 17.92
23 TFOL 49.12 64.39 27.67 24.24
24 FOL 29.07 37.21 16.92 15.47
25 FTL 18.58 21.49 10.7 8.66
26 IMT 3.36 4.78 1.74 1.7
27 ITL 8.07 9.91 5.14 4.0
28 MTTF 18.43 26.29 11.38 9.95
29 TFTF 11.34 15.05 7.16 4.17
30 MTFF 18.32 24.49 10.21 9.06
31 FFTF 13.67 18.85 9.63 6.92
32 TTA Nostril Nostril Nostril Nostril
33 FINGER 1<2<4<3 1<2<4<3 1<2<4<3 1<2<4<3

LENGTHS

Table 1: Morphometrics of Odorrana arunachalensis sp .nov. types

in having an incomplete dorso-lateral folds (absent in
holotype). Unlike the dorso-lateral dark bars present in others,
they are dotted in V/APRC/A/257. Besides, it also exhibits
the remnant of tadpole tail detachment above the vent.
Sexual dimorphism: Odorrana arunachalensis sp. nov. is
sexually dimorphic, with the female being larger than the males
(Fig. 4A, B). The tympanum is hidden in the female. Males
hand pads more fleshy than that of the female. Moreover, in
the female the anterior dorsum is green but the posterior
dorsum is with large, dark-centred leafy brown spots. Dorso-
laterally, too, it is pale brown in colour. The limbs are dorsally
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marked with similar coloured bands/bars as in the males,
though more brownish than green. Eggs are unicoloured,
creamy; polygonal in shape.

Since only a single female specimen of O. arunachalensis
sp. nov. was collected, the sexual dimorphism is based upon that
female. Further collection and studies on the female of this species
will add to our knowledge on the intra-specific variations of the
females.
Etymology: The species is named in honour of the Indian
state of Arunachal Pradesh from where it was collected, and
where one of the authors (BS) was born. The suggested
common English name for this species is the Arunachal Cascade
Frog.
Distribution: Odorrana arunachalensis sp. nov. is currently
known from the type localities of Lower Subansiri District
(Tamen Road and Talle Valley WLS), in Arunachal Pradesh
(Fig. 5).
Natural history: The holotype and the female paratype of
Odorrana arunachalensis sp. nov. were collected from the
outskirts of Ziro, the district headquarters of Lower Subansiri.
The collection locality was about 10 km from Ziro, towards
Tamen, which is a fringe area of the Talle Valley WLS (Fig. 6).
The other paratypes were collected from within the Talle Valley
WLS (Fig. 7). Spread over 3 years (2015-2017), the type series
was collected between the months of April and September,
while during the dry period there was no sighting of this
species. This might suggest that their activities are more
restricted to the wet season.

Mixed wet evergreen tropical forests are the general
vegetation of all the collection localities. The type locality is
characterised by disturbed mixed forests on rocky bottom
characterised by thick layer of moss and ferns. It was raining
heavily on the day of collection of the holotype while there
were normal rains in the other two localities which is typical
of TWS. All the collection localities were characterised by
having a stream of different orders. Another interesting
observation about this species is their altitudinal distribution.
From 1677 m asl at the outskirts of Ziro to 2390m asl at Tassi
Budag, Talle Valley WLS, this species shows adaptation to a

large altitudinal range, maybe implying its occurrence in tropical
to sub-tropical to temperate climates.

The gut contents of the holotype and the female
paratype were studied that revealed undigested molluscan
operculum and body parts of orthopterans. Detail study of
the adults as well as tadpoles of the species may reveal more
insights into the feeding behaviour of this new Odorrana
species.

Compari sion
Odorrana arunachalensis sp. nov. is compared with all the 58
congeners, morphologically. The most unique morphological
feature that can distinguish it from other congers is the
presence of a black inter-orbital band along with a broken
series of linearly arranged black bar-like elongated markings
on the dorsum, which is not found in any of the known 58
Odorrana species.

Besides these distinctive differences with the rest of
the congers, we have specifically made comparisons with all
the 4 species of Odorrana present in India based on
morphological characters.

Odorrana arunachalensis sp. nov. superficially
resembles Odorrana mawphlangensis in having nostrils
equidistant from snout and eyes, absence of external vocal
sac and similar shape of the eggs, but differs in the following
morphological parameters (Odorrana mawphlangensis, in
parentheses): head broader (vs. as long as broad), black inter-
orbital band present (vs. absent), Tympanum indistinct, 3

1  of

eye diameter (vs. distinct, 2
1  of eye diameter), no prominent

DL fold (vs. incomplete DL fold), relative finger lengths
I<II<IV<III (vs. II<IV<I<III), TTA reaches nostril (vs. snout),
toes fully webbed to the discs (vs. almost fully webbed),
dorsum entirely green (vs. greenish black), dorsum smooth
(granular towards the vent).

Odorrana arunachalensis sp. nov. also bears a
superficial resemblance to O. andersonii but differs in the
following morphological parameters (Odorrana andersonii,
in parentheses): black inter-orbital band present (vs. absent),
dorsum green (vs. brownish towards the vent and DL area),
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dorsum smooth (vs. minute tubercles), tympanum indistinct,

3
1  of eye diameter (vs. distinct, 2

1  of eye diameter), TTA

reaches nostril (vs. beyond the snout).
Odorrana arunachalensis sp. nov. and O. chloronota

both have a smooth green dorsum and broader head, and
lacking DL fold; however, the former differs from the latter
in the following morphological parameters (Odorrana
chloronota, in parentheses): black inter-orbital band present
(vs. absent), dorsum with black bar-like elongated marks (vs.
black spots), laterally green (vs. brown), tympanum indistinct,
small (vs. distinct, big), relative finger length I<II<IV<III (vs.
II<I<IV<III).

Also, Odorrana arunachalensis sp. nov. bears a
superficial resemblance to O. livida in having a broader head,
absent DL fold, toes fully webbed to the discs, however, they
differs in the following morphological parameters (Odorrana
livida, in parentheses): black inter-orbital band present (vs.
absent), dorsum is green (vs. dull olive green), tympanum
indistinct, small (vs. distinct, big), relative finger length
I<II<IV<III (vs. II<I<IV<III).

General comparisons with the rest of the congeners
have also been made: Odorrana arunachalensis sp. nov. has a
distinctive body colouration – dorsum and lateral sides are
almost uniformly green . On this basis it can be distinguished
from other species of the genus like O. ansita, O. amamiensis,
O. bacboensis, O. banaorum, O. bolavensis, O. cangyuanensis,
O. exiliversabilis, O. gigatympana, O. khalam, O. narina, O.
nascia, O. nasuta, O. supranarina, O. tiannanensis, O. tormota,
O. utsunmiyaorum, O. versabilis and O. yentuensis which
have dorsum of other colour than green. Other similar green-
coloured species of the genus like O. aureola, O. graminea,
O. hosii, O. indeprensa, O. leporipes,  O. macrotympana, O.
margaretae, O. monjerai, O. orba, O. rotodora, O. sinica, O.
trankieni and O. zhaoi have green dorsum but with non-
green laterals, distinctively different from Odorrana
arunachalensis sp. nov.

Further, Odorrana arunachalensis sp. nov. is
distinguishable from other closely resembling green-coloured
species like O. chapaensis, O. germinate, O. huanggangensis,

O. ishikawae, O. lungshengensis, O. schmackeri, O. splendid,
O. tianmui and O. yizhangensis which have green dorsum
and laterals almost covered with large dark/brown blotches
or spots, and from O. anlungensis, O. fengkaiensis, O. grahami,
O. hainanensis, O. hejiangensis, O. jingdongensis, O.
junlianensis, O. kuangwuensis, O. lipuensis, O. morafkai, O.
mutschmanni, O. ninjiangensi and O. wuchuanensis which
have a dorsum of varying degrees of green diffused with spots
or blotches of brown over the vent and side,  by the uniformly
green dorsum marked with a broken series of linearly arranged
dark/black bar-like elongated markings on the green dorsum
of the new species.

Discussion
Situated at the confluence of two biodiversity hotspots of the
world - Eastern Himalayas and Indo-Burma - it is not
surprising to find that Northeast India is home to diverse
species of amphibians, with high degree of endemicity. Till
2016, a total of 146 species of amphibians have been reported
from the region out of which 53 species are endemic (Saikia
& Kharkongor, 2017). The most notable works on the
amphibians of northeast India were done by Annandale (1912),
Boulanger (1920), Ahl (1927), Roonwal and Kripalani (1966),
Yazdani and Chanda (1971), Pillai and Chanda (1973, 1977),
Chanda and Ghosh (1989), Chanda (1990, 1991, 1992, 1994,
2002), Bordoloi et al. (2000, 2007), Ao et al. (2003), Sen (2004),
Das et al. (2005, 2009, 2013), Mathew and Sen (2007, 2009,
2010 a&b), Sengupta et al. (2008, 2010),  Ahmed et al. (2009),
Bordoloi and Borah (2009), Das and Chanda (2010), Das
et al. (2010), Purkyastha and Matsui (2012), Borah et al. (2013),
Mahony et al. (2013), Kamei et al. (2009, 2013), Biju et al.
(2010, 2016), Boruah et al. (2017) etc.

Since the year 2000, 29 species of Odorrana, which is
exactly 50% of the global Odorrana species count, have been
described (Frost, 2017). All these Odorrana species have been
discovered and described from different parts of its distribution
range, viz., Japan, China, Vietnam, Laos, Malaysia, etc. but
none so from north-eastern India despite the region
harbouring two of the world’s biodiversity hotspots. Among
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the 4 Odorrana species found in India, O. chloronota was
described from Darjeeling, West Bengal in 1876. Nearly a
century later, O. mawphlangensis was described from
Mawphlang, Meghalaya, in 1977. Since then, there has been
no new species description of Odorrana. Hence, O.
arunachalensis sp. nov. is the first Odorrana species described
from India in this new century.

Most of the Odorrana species are difficult to
differentiate into distinct species in the field due to their
overlapping morphological characteristics. However, Odorrana
arunachalensis sp. nov. is very distinct from all the known
congeners and, therefore, easily identifiable in the field  based
on the presence of a black inter-orbital band and discontinuous
or broken series of black bar-like elongated markings arranged
linearly on a uniformly smooth green dorsum.

In addition to the new species of Odorrana described
here, recent studies by the authors on the anurans from Lower
Subansiri districts of Arunachal Pradesh have yielded a number
of new state records, which has been accepted for publications
(Saikia et al., 2017). While only O. andersoniii and O.
mawphlangensis has been reported from Arunachal Pradesh,
this species represents the third Odorrana species from the
state and fifth from India.
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