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ABSTRACT

A new species of the genus Amolops Cope, 1865 is
described from Nyingchi, southeastern Tibet, China,
based on morphological and molecular data. The new
species, Amolops nyingchiensis sp. nov. is assigned
to the Amolops monticola group based on its skin
smooth, dorsolateral fold distinct, lateral side of head
black, upper lip stripe white extending to the shoulder.
Amolops nyingchiensis sp. nov. is distinguished from
all other species of Amolops by the following
combination of characters: (1) medium body size,
SVL 48.5-58.3 mm in males, and 57.6-70.7 mm in
females; (2) tympanum distinct, slightly larger than one
third of the eye diameter; (3) a small tooth-like
projection on anteromedial edge of mandible; (4) the
absence of white spine on dorsal surface of body; (5)
the presence of circummarginal groove on all fingers;
(6) the presence of vomerine teeth; (7) background
coloration of dorsal surface brown, lateral body gray
with yellow; (8) the presence of transverse bands on the
dorsal limbs; (9) the presence of nuptial pad on the first
finger in males; (10) the absence of vocal sac in males.
Taxonomic status of the populations that were previously
identified to A. monticola from Tibet is also discussed.

Keywords: Amolops monticola group; Amolops
nyingchiensis sp. nov.; DNA barcoding; Tibet

INTRODUCTION

The cascade frogs of the genus Amolops Cope, 1865 inhabits
rocky, fast-running streams and small rivers. Currently, the
genus contains 49 recognized species (Frost, 2015),
distributing from Nepal eastwards to southern China, and
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southeastwards to Malaysia. Previous phylogenetic studies of
the genus Amolops all supported the monophyly of this genus
(Cai et al., 2007; Matsui et al., 2006; Stuart, 2008). Based on
morphological data, both Fei et al. (2005) and Stuart et al.
(2010) recognized the A. monticola group.

Firstly described by Fei et al. (2005) based on
morphological character and later confirmed by phylogenetic
data, the A. monticola group includes species that possess
smooth skin, lateral side of head dark, with a light-colored
upper lip-stripe extending to the shoulder, and distinct
dorsolateral folds (Stuart et al., 2010). Currently, the A.
monticola species group includes 14 species distributed in
southern China, southern and southeastern Asia (Stuart et
al., 2010; Frost, 2015). Six species of the A. monticola group
are known in China, four of which are found in Tibet,
including A. anigiaoensis Dong, Rao and Lu, 2005, A.
chayuensis Sun, Luo, Sun and Zhang, 2013, A. gerbillus
(Annandale, 1912), and A. monticola (Anderson, 1871) (Fei
et al., 2009b; Sun et al., 2013).

During our herpetological surveys in southeastern Tibet in
July 2012, April 2014 and May 2015, a total of 23 specimens of
Amolops were collected from two localities of Nyingchi (=Linzhi)
Prefecture. These specimens are referred to the A. monticola
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group based on morphological and molecular data, and they
cannot be assigned to any known congeners. Therefore, we
describe it as a new species. Taxonomic status of the
populations from Tibet that were previously identified to A.
monticola is also discussed.

MATERIALS AND METHODS

Sampling

A total of 23 individuals of new species were collected from
southeastern Tibet, China, including 13 adults and five
subadults from Medog (=Motuo), and five adults from Mainling
(=Milin). Following euthanasia, all specimens were fixed in 10%
formalin solution after sampling of liver tissues (in 95% ethanol),
and transferred to 75% ethanol after fieldwork. All specimens
were designated as the type series.

Morphological analysis

All the 18 adult specimens of new species were measured,
and five other species were examined (Appendix). All
measurements were carried out with slide calipers to the
nearest 0.1 mm. Morphological characters used and their
measurement methods followed Fei et al. (2009a), webbing
formula followed Savage & Heyer (1997). The morphological
characters and their abbreviations as: SVL, snout-vent
length; HL, head length; HW, head width; SL, snout length;
INS, internarial distance; 10S, interorbital distance; EHD,
eye horizontal diameter; UEW, maximum width of upper
eyelid; TD, tympanum diameter; FAHL, forearm and hand
length; FAW, maximum width of forearm; HAL, hand length;
FML, femur (thigh) length; TBL, tibia (shank) length; TFL,
length of tarsus and foot; FOL, foot length.

Morphological data of congeners were obtained from
vouchered specimens (Appendix) as well as from literatures
(Anderson, 1871; Fei et al.,, 2009b; Liu et al., 2000). The
following museum abbreviations were used: CIB-Chengdu
Institute of Biology, Chinese Academy of Sciences, Chengdu,
China. KlZ-Kunming Institute of Zoology, Chinese Academy of
Sciences, Kunming, China.

Molecular analysis
The genome DNA of four individuals of the new species of
Amolops (KIZ 016415 and 016416 from Medog, 012632 and
012633 from Mainling) and other three known species from
Tibet, China (A. anigiaocensis, A. chayuensis and A.
medogensis, in Table 1) was extracted from liver tissues with a
standard three-step phenol-chloroform extraction method
(Sambrook et al., 1989). A 600 base pair DNA barcoding
sequence of mitochondrial gene cytochrome oxidase subunit |
(COl) was sequenced using primers Chmf4 and Chmr4 (Che et
al., 2012). Protocols for PCR and sequencing followed Che et
al. (2012). All newly generated sequences were deposited in
GenBank (Table 1). The COI sequences of the available 14
species of the genus Amolops and seven outgroup species
were downloaded from GenBank (Table 1).

All dataset were aligned and edited using MEGA 5 (Tamura
et al,, 2011). For each codon position, the best model of
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nucleotide substitution was calculated in Modeltest v1.0.1
(Posada, 1998). Bayesian inference (Bl) was used to generate
a phylogenetic relationship using MrBayes 3.1.2 (Ronquist &
Huelsenbeck, 2003). With different four runs, the Markov chains
were estimated for 10 million generations, and every 100
generations were sampled. The pairwise comparisons for
genetic distance among species was calculated using MEGA 5
with Kimura 2-parameter model (Che et al., 2012).

RESULTS

Genetic analysis

Our results show that all Amolops species used in the
current study form a monophyletic group using Bl analysis.
Given the limited genetic data used, our results did not
provide enough resolution regarding phylogenetic
relationships among different species groups of the genus
Amolops. However, the data does support all four individuals
of the new species as distinct mitochondrial lineage with
high support values. The lineage of new species is clustered
with A. bellulus (Yunnan, China), A. mengyangens (Yunnan,
China) and A. aniqgiaoensis (Tibet, China) (Figure 1). For
Amolops species used in our study, the average genetic
distance between congeners is between 3.7% and 26.3%
(Table 2), while the new species possesses a 5.5% genetic
divergence from its sister species A. bellulus.

Morphological comparison

Our morphological comparisons support that the new
species of Amolops as a member of the A. monticola group,
because the new species possesses diagnostic characters
of the species group, including light lip stripes and distinct
dorsolateral folds. However, the new species differ from all
congeners of the A. monticola species group by distinct
coloration, the presence of circummarginal grooves on all
fingers, presence of vomerine teeth, absence of white
spine on the dorsal surfaces of head and body, and
absence of vocal sacs in males.

Taxonomic conclusion

Because morphological and phylogenetic data support that
the Nyingchi population of Amolops represent a distinct and
independent evolutionary lineage and concordance among
independent evidence confirms species status (Hou et al.,
2014; Wu & Murphy, 2015), we describe it herein as a new
species.

Taxonomic account
Amolops nyingchiensis sp. nov. Jiang, Wang, Xie, Jiang,
and Che (Figure 2-3)

Holotype: KIZ 016432 (Figure 2), an adult male, from Gedang
(N29.43871°, E95.66502°, elevation 1 887 m), Medog, Nyingchi
Prefecture, Tibet, PR China, collected by Ke JIANG on 02 May 2015,
and deposited in KIZ.

Allotype: KIZ 016418, an adult female, specimen shares the
same locality and collection information as the holotype.



Paratypes: two adult males, KIZ 016415 and KIZ 016433, and
nine adult females KIZ 016416-17, KIZ016419-24, KIZ 016435,
all share the same locality and date as the holotype, collected by
Ke JIANG, Fang YAN and Da-Hu ZOU. Three adult males, KIZ
012633-35, and two adult females, KIZ 012632 and KIZ 012646,
from Zhibai (N29.62078°, E94.93358°; elevation 2 941 m),

Table 1 Information of samples used in molecular analysis

Paizhen, Mainling (=Milin), Nyingchi

Prefecture, Tibet, PR

China, collected by Ke JIANG, Kai WANG and Jiang XIE on
05 July 2012. Above specimens are deposited in KIZ. Five
sub-adults, CIB 0140506-10, collected by Jian-Ping JIANG
and Wu-Lin LIU from the same locality as the holotype on 24

April 2014, and deposited in CIB.

Genus Species Locality Specimen voucher No. GenBank No.
Amolops nyingchiensis China: Gedang, Medog, Tibet KIZ016416 KU243068
KIZ016415 KU243069
China: Paizhen, Mainling, Tibet KIZ012633 KU243070
K1Z012632 KU243071
aniqiaoensis China: Medog, Tibet KIZ07364 KU243072
K1Z011138 KU243073
chayuensis China: Baxoi (=Basu), Tibet KIZ014016 KU243074
K1Z014022 KU243075
medogensis China: Medog, Tibet KIZ06635 KU243076
KIZ06638 KU243077
bellulus China: Tengchong, Yunnan KIZYPX9037 KU243078
KIZYPX9038 KU243079
lifanensis JN700797
mantzorum JN700798
JN700799
loloensis JN700801
JN700802
jinjiangensis JN700803
granulosus JN700804
tuberodepressus JN700805
wuyiensis JN700806
JN700807
hainanensis JN700808
JN700809
hongkongensis JN700810
JN700811
daiyunensis JN700812
marmoratus KRO087617
mengyangensis KR087618
KR087619
panhai KR087620
KR087621
ricketti KR087623
KR087622
Odorrana tiannanensis KR087851
livida KR087842
tormotus DQ835616
Rana warszewitschii KR863028
Hylarana taipehensis KR087734
Indosylvirana  milleti KR087729
Sylvirana menglaensis KR087719
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Figure 1 Bayesian inference tree based on barcoding COI data of
the Tibetan congeners of the genus Amolops and selected outgroups
The characters near branches are Bayesian posterior probabilities
(only =90 were showed).

Diagnosis: According to morphological character for the
Amolops monticola group by Stuart et al. (2010), Amolops
nyingchiensis sp. nov. is placed in the Amolops monticola group
by following diagnosis: (1) skin smooth; (2) dorsolateral fold
distinct; (3) lateral side of head black, upper lip stripe white
extending to the shoulder.

Amolops nyingchiensis sp. nov. is further distinguished from
all other congeners in the Amolops monticola group by the
following combination of characters: (1) medium body size,
SVL 48.5-58.3 mm in males, and 57.6-70.7 mm in females;
(2) tympanum distinct, slightly larger than one third of the eye
diameter; (3) a small tooth-like projection on anteromedial edge
of mandible; (4) the absence of white spine on dorsal surface of
body; (5) the presence of circummarginal groove present on all
fingers; (6) the presence of vomerine teeth; (7) background
coloration of dorsal surface brown, lateral body gray with yellow;
(8) the presence of transverse bands on dorsal limbs; (9) the
presence of nuptial pad on the first finger in males; (10) the
absence of vocal sac in males.

Description of the holotype: Body size moderate, SVL 58.3 mm,
slightly compressed vertically. Head slightly longer than wide
(HL/HW=1.05); snout projecting forward and depressed,
somewhat pointed at tip; nostril lateral, closer to eye than tip of
snout; canthus rostralis distinct, slightly constricted behind
nostrils; loreal region concave and oblique; eye relatively large
(EHD/HL=0.40); interorbital distance same as width of upper
eyelid; tympanum distinct, about one third of eye diameter
(THD/EHD=0.34), tympanic rim not elevated; ridge of upper lip
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distinct. Vomerine teeth weakly developed, on two short oblique
between choanae; tongue pyriform, deeply notched posteriorly,
free for approximately two third of its length; a small tooth-like
projection on anteromedial edge of mandible; vocal sac and
vocal sac opening absent.

Fore-limb robust; tips of all four fingers expended into discs,
disc on finger Il approximately equal to diameter of tympanum;
circummarginal grooves present on tips of all fingers, relatively
feeble on first finger; relative finger length: I<II<IV<IIl; single
subarticular tubercle on finger | and Il, two on finger Il and IV;
palmar tubercles absent; fringe absent; nuptial pad well
developed, distinct, feebly granular, relatively smooth.

Hind limb slender, tibiotarsalis beyond the snout when
adpressed, heels overlap when flexed and held perpendicular
to body. Tips of all five toes expanded into discs, width of toe IV
disc less than finger Ill disc; relative toe length: I<II<IlI<V<IV; toe
web developed, webbing formula: | 0-0" Il 0-0" Il 0-1 IV 1-0 V;
elongate, oval inner metatarsal tubercle present; outer
metatarsal tubercle absent.

Dorsal and lateral head and body smooth, except few
indistinct tubercles present on temporal head and above vent;
supratympanic fold indistinct; dorsolateral fold distinct, from rear
of upper eyelid to near vent; ventral surfaces smooth except
lightly flat tubercles on basal ventral surface of thigh; one low
rictal gland, continuous with upper lip.

Coloration of holotype in life: Dorsal surfaces of the head
and body and lateral surfaces of the snout are flesh ocher.
Coloration is much lighter along the upper margins of the
dorsolateral fold. Small black spots are randomly scattered on
the dorsal surfaces of the head and body. A white lip-stripe is
present from the tip of the snout to the anterior joint of the
shoulder on each side. The upper one fourth of the iris is golden
yellow with small brown spots, while the remaining lower part of
the iris is reddish brown. The tympanic region is dusky brown,
with some lime-green mottling patterns of pigmentations
scattered. A black stripe runs from the tip of snout to the
anterior corner of the eye along the lower edge of canthus
rostralis, and the stripe continues from the posterior corner of
the eye along the dorsolateral fold to the pelvis. Lateral surfaces
of the body are gray with olive yellow, scattered with some darker
mottling. Dorsal surfaces of the limbs are rufous, darker on the
hind limbs. Lateral surfaces of the hind limbs are trogon yellow,
and the coloration is more obvious closer to the bases of the
limbs. Irregular black, transverse bands are observed on the
dorsal surfaces of limbs, and the bands are much more distinct
on the hind limbs. Dark marbled patterns of pigmentation are
observed on the dorsal surfaces of the fingers and toes.

The throat and chest are pinkish white, with blackish
vermiculate patterns of pigmentation. Abdominal region is off-
white, and faded dark gray blotches of pigmentation are observed
on the anterior part of the region. The ventral surfaces of the fore-
limbs are light orange yellow. The ventral surfaces of the thigh
and shank are pinkish-yellow and light orange yellow respectively.

Coloration of holotype in preservative: Dorsal surfaces of
the head and body are dark gray, with scattered small, indistinct,
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Figure 2 Different views of the male holotype (KIZ 016432) of
Amolops nyingchiensis sp. nov. in life (Photos by Ke JIANG)

A and B: dorsolateral and ventral view in preservative, respectively; C:
dorsal view; D: ventral view.

black mottling. The upper margins of the dorsolateral fold are
light gray. Lateral surfaces of the body are dusky brown. The
throat, chest, abdominal region, the ventral surfaces of the fore
limbs, and the ventral surfaces of the shank and feet are white,
while the ventral surfaces of the thigh are yellowish. The iris
becomes uniform gray in preservative.

Variation: Measurements of type series are summarized in
Table 3 and Table 4. Sexually dimorphism is observed. Males
have distinct nuptial pads (v.s. absence in females) and have
thick, robust forearms (v.s. thin and slender in females). In
addition to the morphometric variations, differences of
coloration are also observed among the type specimens. In two
adult male specimens (KIZ 012634 and KIZ 016433), both
black and light gray mottling patterns are observed on the
dorsal surfaces of the head and body, while other three adult
males specimens (KIZ 012633, KIZ 012635, and KlzZ
016415) do not possess any mottling pattern on the dorsal

Figure 3 Different views of the female paratopotypes in life, from
Medog (KIZ016434) (Photos by Ke JIANG and Kai WANG)

A: dorsolateral view; B: ventral view; C and D: dorsolateral and ventral view
from Mainling (KIZ012636), respectively.
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surfaces of the head and body. Similar difference of
coloration is also observed among the 12 adult females: KIZ
016435 and 016423 have dark gray spots only, KIZ 016418
and 016421 has light gray spots only, KIZ 016417, 016424,
and 016422 have both light and black mottling patterns, and
KIZ 016419, 016420, 016416, and 016434 have no mottling
pattern at all.

Comparison: In the Amolops monticola group, Amolops
nyingchiensis sp. nov. is most morphological similar to A.
anigiaoensis, A. bellulus, A. chayuensis, A. chunganensis, and
A. monticola. But the new species could be distinguished from
the four species except for A. bellulus by the absence of vocal
sac in male (v.s. presence), and further differs from A.
aniqiaoensis by the absence of white spine on dorsum
(v.s.presence of both sexes) and the distinct transverse bands
on dorsal limbs (v.s.absent or indistinct), differs from A.
chayuensis by coloration of dorsum (light brown or yellowish
brown v.s. green), differs from A. chunganensis by the smooth
nuptial pad (v.s.the presence of tubercles on nuptial pad).
Amolops nyingchiensis sp. nov. differs from A. bellulus by the
presence of circummarginal groove on all fingers (v.s. absence
of first finger) and different color of posterior and lower flank
(gray with yellow v.s. bluish green to olive green) and iris (upper
one fourth golden yellow, lower part red brown v.s.upper half
golden yellow, lower half dark brown) in life; Amolops
nyingchiensis sp. nov. differs from A. gerbillus by the distinct
tympanum (v.s. indistinct), and difference of dorsal coloration
(light brown or yellowish brown v.s. dark gray with light spots).

Etymology: The species name “nyingchiensis” is the Latin form
of name of Nyingchi Prefecture, which includes the two localities
of the new species. According to the Latin name, we suggest the
English common name as “Nyingchi cascade frog”, and the
Chinese common name as “Lin Zhi Tuan Wa” (k2 i l:).

Ecological notes

The new species, A. nyinchiensis is found in the small to
medium sized, fast flowing streams near mixed forest at relative
high elevation (Figure 4). At the type locality (Gedang), the
stream is much faster, and has rocky shores, while at the other
locality (Zhibai) the stream is slower, and the shores are
covered by vegetation and not rocky. Such distinct
microhabitats suggest a wide ecological niche of the new
species. In Gedang, only the new species was observed, and
in Zhibai, one amphibian species, Nanorana parkeri
(Stejneger, 1927) was co-distributed with the new species,
and one reptile species Pseudoxenodon macrops (Blyth, 1854)
was also observed. Reproductive season of the new species
is unknown.

DISCUSSION
The type species of the A. monticola group, A. monticola, was

described based on a single female specimen from Darjeeling,
northeast India (Anderson, 1871). Later, Boulenger (1920)



Table 3 Morphological measurements (mm) of the type series of Amolops nyingchiensis sp. nov. from Gelin, Medog

Number Sex Status SVL HL HW SL INS 10S UEW
KIZ016432  Male Holotype 58.3 19.7 18.8 7.5 7.0 4.9 4.9
KIZ016433  Male Paratype 52.3 18.2 17.3 71 6.0 4.6 4.6
KiZ016415  Male Paratype 56.9 201 19.4 8.2 7.3 4.5 4.9
Range 52.3-58.3  18.2-20.1 17.3-194  7.1-8.2 6.0-7.0 4.5-49 4.6-4.9
Average 55.8 19.3 18.5 7.6 6.8 4.7 4.8
Ratio to SVL (%) 34.6 33.2 13.6 12.2 8.4 8.6
KIZ016418 Female Allotype 70.7 242 243 9.1 8.1 6.2 5.7
KIZ016416  Female Paratype 67.8 239 229 9.0 8.2 6.2 5.3
KIZ016417  Female Paratype 68.4 229 23.0 9.0 7.9 6.0 5.3
KIZ016419  Female Paratype 64.7 22.8 20.9 8.9 7.4 55 5.7
KIZ016420 Female Paratype 57.6 21.2 19.3 8.4 7.0 5.6 4.8
KIZ016421 Female Paratype 59.3 222 215 8.4 7.0 5.3 5.7
KIZ016422 Female Paratype 69.6 23.9 240 9.1 8.2 5.9 6.1
KIZ016423 Female Paratype 69.8 242 234 9.2 7.9 5.9 5.7
KIZ016424 Female Paratype 68.7 249 247 9.5 8.2 5.8 5.7
KIZ016435 Female Paratype 68.2 23.3 22.8 9.6 7.8 6.2 6.0
Range 57.6-70.7 21.2-24.9 19.3-24.7 8.4-9.6 7.0-8.2 5.3-6.2 4.8-6.1
Average 66.1 23.3 226 9.0 7.7 5.8 5.6
Ratio to SVL (%) 352 34.2 13.6 11.6 8.8 8.5
Number EHD TD FAHL FAW HAL FML TBL TFL FOL
Kl1Z016432 7.9 2.7 29.7 7.0 171 33.6 37.8 49.2 324
KlZ016433 7.9 24 26.6 6.9 15.7 30.0 34.6 45.7 30.5
KlZ016415 7.8 24 30.7 7.2 17.6 35.3 40.5 52.2 34.1
Range 7.8-7.9 24-2.7 26.6-30.7 6.9-7.2 15.7-17.6 30.0-35.3 34.6-40.5 45.7-52.2 30.5-34.1
Average 7.9 25 29.0 7.0 16.8 33.0 37.6 49.0 323
Ratio to SVL (%) 14.2 4.5 52.0 12.5 30.1 59.1 67.4 87.8 57.9
KlZ016416 9.0 3.3 33.9 6.3 19.7 40.0 44.8 58.7 39.9
KlZ016417 9.3 3.0 33.7 6.6 21.2 40.4 45.0 57.8 38.2
K1Z016418 10.2 3.2 36.4 7.2 21.3 40.6 448 59.5 37.8
KlZ016419 9.1 25 31.9 6.5 19.9 36.6 43.0 54.7 35.0
KlZ016420 8.3 2.7 304 52 18.1 33.5 40.3 51.1 32.6
KlZ016421 9.7 2.6 32.4 6.4 18.4 34.4 411 53.7 35.3
KlZ016422 10.3 3.0 35.1 6.0 214 36.5 43.6 54.9 36.7
KlZ016423 9.2 3.1 34.8 7.6 211 38.3 43.1 58.2 38.6
K1Z016424 9.7 3.0 34.0 6.9 211 39.1 423 58.2 38.1
KlZ016435 8.5 26 34.8 6.5 20.7 39.1 45.7 58.9 39.1
Range 8.3-10.3 2533 30.4-36.4 5.2-7.6 18.1-21.4 33.5-40.6 40.3-45.7 51.1-59.5 32.6-39.9
Average 9.3 2.9 33.7 6.5 20.2 37.7 433 56.4 37.0
Ratio to SVL (%) 14.1 4.4 51.0 9.8 30.6 57.0 65.5 85.3 56.0

Abbreviations: SVL: snout-vent length; HL: head length; HW: head width; SL: snout length; INS: internarial distance; IOS: interorbital distance; UEW:
width of upper eyelid; EHD: eye horizontal diameter; TD: tympanum diameter; FAHL: forearm and hand length; FAW: width of forearm; HAL: hand
length; FML: femur length; TBL: tibia length; TFL: length of tarsus and foot; FOL: foot length.

Zoological Research 37(1): 31-40, 2016 37



Table 4 Morphological measurements (mm) of the type series of Amolops nyingchiensis sp. nov. from Zhibai, Paizhen, Mainling

Number Sex Status SVL HL HW SL INS 10S UEW
KlZ012634 Male Paratype 50.0 18.6 17.2 8.0 6.0 4.3 4.7
KlZ012633 Male Paratype 48.9 191 17.3 8.1 6.2 4.9 4.6
KIZ012635 Male Paratype 48.5 18.0 16.4 7.5 6.4 4.2 43
Range 48.5-50.0 18.0-19.1 16.4-17.3  7.5-8.1 6.0-6.4 4.2-49 4.3-47
Average 491 18.6 17.0 7.9 6.2 4.5 4.5
Ratio to SVL (%) 37.9 34.6 16.1 12.6 9.2 9.2
KlZ012632 Female Paratype 60.7 21.9 20.3 9.1 7.0 5.0 5.9
KIZ012636 Female  Paratype 59.0 222 20.3 9.0 71 54 5.5
Range 59.0-60.7  21.9-22.2 20.3 9.0-9.1 7.0-71 5.0-5.4 5.5-5.9
Average 59.9 221 20.3 9.1 71 5.2 5.7
Ratio to SVL (%) 36.9 33.9 15.2 11.9 8.7 9.5
Number EHD TD FAHL FAW HAL FML TBL TFL FOL
KIZ012634 6.3 23 27.6 4.7 16.0 28.1 33.2 441 28.9
KIZ012633 6.2 2.6 27.2 5.7 16.4 279 31.5 42.4 291
KlZ012635 6.3 2.8 26.2 4.8 15.2 26.7 30.3 4.7 27.7
Range 6.2-6.3 2.3-2.8 26.2-27.6 4.7-5.7 15.2-16.4 26.7-28.1 30.3-33.2 41.7-44 1 27.7-29.1
Average 6.3 2.6 27.0 5.1 15.9 27.6 31.7 42.7 28.6
Ratio to SVL (%) 12.8 5.3 55.0 10.4 32.4 56.2 64.6 87.0 58.2
KIZ012632 7.4 3.1 30.7 5.3 18.4 31.2 34.9 48.5 34.6
KlZ012636 6.9 3.1 29.9 4.6 18.2 32.7 35.1 47.3 32.0
Range 6.9-7.4 3.1 29.9-30.7 4.6-5.3 18.2-18.4 31.2-32.7 34.9-35.1 47.3-48.5 32.0-34.6
Average 7.2 3.1 30.3 5.0 18.3 32.0 35.0 47.9 33.3
Ratio to SVL (%) 12.0 5.2 50.6 8.3 30.6 53.4 58.4 80.0 55.6

Abbreviations: SVL: snout-vent length; HL: head length; HW: head width; SL: snout length; INS: internarial distance; 10S: interorbital distance; UEW:
width of upper eyelid; EHD: eye horizontal diameter; TD: tympanum diameter; FAHL: forearm and hand length; FAW: width of forearm; HAL: hand
length; FML: femur length; TBL: tibia length; TFL: length of tarsus and foot; FOL: foot length.

redescribed the species and added a single topotypic male
specimen in the description, which possesses a pair of external
vocal sacs. However, since no additional descriptions or
phylogenetic studies of the topotypic A. monticola have been
published ever since, the diagnosis of the species is limited,
and the species boundary of A. monticola remained unclear. Yet
based on available information from the description of
topotypes by Boulenger (1920), our new species can still be
diagnosed from the true A. monticola by the absence of vocal
sacs in males.

Within Tibet, although A. monticola is recorded from several
localities (Bom [=Bomi], Medog, Zayu [=Chayu], and Cona
[=Cuona]) in Nyingchi Prefecture and Shannan Prefecture (Fei
et al., 1977; Hu, 1987; Li et al., 2010), only one study provided
information of vouchered specimens and their descriptions, and
the vouchered specimens did not include any adult male (Hu,
1987). Given the lack of comparable information of the true A.

38 WWw.zoores.ac.cn

monticola and the lack of male specimens of Amolops from
Tibet, Hu (1987) temporarily identified those above specimens
as A. monticola, and clearly stated that further studies are
needed to clarify the taxonomic status of these Tibetan
Amolops. Our examinations of Hu's (1987) specimens of A.
monticola from Medog (one adult female, CIB 35332) shows
that the specimens differ from the original description of A.
monticola by the presence of white spine on dorsum (v.s.
absence) and the absence of distinct transverse bands on
dorsal limbs (v.s. presence), but resemble to A. anigiaoensis by
above two diagnoses. Therefore, the record of A. monticola
from Medog in Hu (1987) is a misidentification of A.
anigiaoensis and should be replaced by the latter. For the
remaining specimens in Hu's (1987) description of A. monticola
from Bom, Zayu, and Cona (tadpole only), we cannot assign
their taxonomic statuses with confidence due to the
conservative morphology of females, the lack of male



Figure 4 Habitat of Amolops nyingchiensis sp. nov. at Gelin,
Medog (A) and Zhibai, Mainling (B), Tibet, China (Photos by Ke
JIANG and Kai WANG)

specimens, and the lack of comparable materials of the true A.
monticola. We recommend that future studies should collect
and compare additional specimens from Bom, Zay(, and Cona
of Tibet and topotypic A. monticola from India to clarify the
taxonomic status of these Tibetan Amolops populations.
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APPENDIX

The following specimens were examined:

Amolops anigiacensis (n=6): KIZ 011138-39 (2343), KIZ 011136-37,

Amolops chayuensis (n=19): KIZ 014016, KIZ 014019-21, KIZ 014028-34

40

KIZ011158 (39%), CIB35332 (17), Medog, Tibet.

(1283), KIZ 014017-18, KIZ 014022-26 (79 %), Baxoi, Tibet.

www.zoores.ac.cn

Amolops chunganensis (n=1): CIB 33536 (1), Chong’an, Fujian.

Amolops medogensis (n=5): KIZ 06634 (13), KIZ 06635-37 (397), KIZ
016438 (12), Medog, Tibet.

Amolops cf. monticola (by Hu, 1987) (n=2): CIB 35331 (12), Zayl, Tibet,
CIB 35333 (19), Bom, Tibet.



