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Abstract. We report the first record of the recently described species Odorrana nagao Pham, Hoang, Nguyen,
Nguyen, Ngo, Le & Ziegler, 2026 from China based on one specimen collected from Malipo County, Wenshan Pre-
fecture, Yunnan Province. The morphological characteristics of specimen from China corresponds to the original
description of the species and the sequence of it has a negligible genetic distance of 0.4% in the 16S rRNA gene with
those of the type specimens of this species. This occurrence record extends the known distribution of this species
by approximately 80 km northward.
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Introduction

Most species of the genus Odorrana Fei, Ye & Huang, 1990 inhabit rivers or streams, with only a few
exceptions living in limestone caves, including Odorrana wuchuanensis (Xu, 1983) and 0. mutschmanni
Pham, Nguyen, Le, Bonkowski & Ziegler, 2016, and all species of the 0. lipuensis group (Frost 2026;
Pham et al. 2026). Odorrana nagao Pham, Hoang, Nguyen, Nguyen, Ngo, Le & Ziegler, 2026 is a recently
described species in the 0. lipuensis group, and it currently is known only from Tuyen Quang Province,
Vietnam.

Wenshan Prefecture is in south-eastern Yunnan Province, China, bordering Vietnam to the south.
It has an intact forest ecosystem and diverse habitats, especially a large number of typical karst land-
forms and limestone caves, resulting in its high species richness (Myers et al. 2000; Mittermeier et al.
2011; Das and van Dijk 2013; Liu et al. 2026).

During our field surveys in southern Yunnan Province in 2021, one specimen of Odorrana was col-
lected from Tianbao Town, Malipo County, Wenshan Prefecture. Detailed morphological comparisons
and molecular analysis indicated this specimen belongs to 0. nagao, which was recently described
from northern Vietnam. Therefore, we record this species in China for the first time and provide a
description of the specimen from China.

Methods

The specimen was collected by hand at night and preserved in approximately 75% ethanol and depos-
ited in Kunming Natural History Museum of Zoology, Kunming Institute of Zoology, Chinese Academy
of Sciences (KIZ).

Genomic DNA was extracted from liver tissue. A fragment of the mitochondrial 165 rRNA gene (16S)
was amplified and sequenced using the primers L2188 (Matsui et al. 2006) and 16H1 (Hedges 1994).
Amplification and sequencing were completed by Sangon Biotech Co., Ltd. (Shanghai, China). Amol-
ops ricketti (Boulenger, 1899) was selected as the outgroup according to Pham et al. (2026). Ingroup
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and outgroup sequences were obtained from GenBank (Table 1) where the new sequence was also
deposited.

Sequences were aligned using MAFFT 7 (Katoh and Standley 2013) with default parameters.
Bayesian inference and maximum-likelihood analyses were used to construct the phylogenetic trees.
The best-fit substitution models used for Bayesian inference and maximum-likelihood analyses are
GTR+F+I+G4 and GTR+F+R4, respectively, which were selected using the Akaike information criterion
in ModelFinder (Kalyaanamoorthy et al. 2017). The Markov chains were run for a million generations

Table 1. Samples and associated GenBank accession numbers used in this study.

Species Voucher Locality Accession
Odorrana andersonii HNNUOO1YN China: Yunnan: Dehong: Longchuan KF185057
Odorrana anlungensis SYS a005974 China: Guangxi: Tianlin PV347064
Odorrana calciphila SYS a008923 China: Guangdong: Yangshan: Loushuiping PV347065
Odorrana calciphila SYS a009287 China: Guangdong: Yangshan: Loushuiping PV347066
Odorrana calciphila SYS a009288 China: Guangdong: Yangshan: Loushuiping PV347067
Odorrana calciphila SYS a009289 China: Guangdong: Yangshan: Loushuiping PV347068
Odorrana calciphila SYS a009290 China: Guangdong: Yangshan: Loushuiping PV347069
Odorrana calciphila SYS a009295 China: Guangdong: Ruyuan PV347070
Odorrana chloronota SYS a008274 China: Xizang: Medog PV347071
Odorrana concelata GEP a050 China: Guangdong: Qingyuan: Longlinchang 0P137167
Odorrana concelata GEP a052 China: Guangdong: Qingyuan: Longlinchang 0P137169
Odorrana concelata GEP a055 China: Guangdong: Qingyuan: Longlinchang 0P137172
Odorrana confusa SYS a008595 China: Guangdong: Shixing OR658982
Odorrana damingshanensis NNU 00690 China: Guangxi: Nanning O0N791420
Odorrana exiliversabilis SYS a005931 China: Fujian: Wuyishan PV347072
Odorrana feii MT XW20250504001 China: Guizhou: Xiuwen PV951782
Odorrana feii MT XW20250504002 China: Guizhou: Xiuwen PV951783
Odorrana feii MT XW20250504003 China: Guizhou: Xiuwen PV951784
Odorrana feii MT JS20250504001 China: Guizhou: Jinsha PV951785
Odorrana feii MT JS20250504002 China: Guizhou: Jinsha PV951786
Odorrana feii MT JS20250504003 China: Guizhou: Jinsha PV951787
Odorrana fengkaiensis SYS a002160 China: Guangdong: Fengkai KT315378
Odorrana grahami HNNU1008-016 China: Yunnan: Kunming KF185051
Odorrana graminea SYS a005271 China: Hainan: Wuzhishan ON391778
Odorrana hainanensis SYS a007666 China: Hainan: Lingshui PV347073
Odorrana hejiangensis SYS a004936 China: Sichuan: Hejiang: Zihuai PV347074
Odorrana hosii TABHU 21004 Malaysia: Kuala Lumpur AB511284
Odorrana huanggangensis SYS a004148 China: Fujian: Wuyishan OR658951
Odorrana ichangensis SYS a005475 China: Hubei: Changyang: Gaojiayan OR879765
Odorrana jingdongensis SYS a003922 China: Yunnan: Jingdong: Xinmin PV347075
Odorrana kuangwuensis SYS a005409 China: Sichuan: Nanjiang PV347076
Odorrana kweichowensis SYS a005210 China: Guangxi: Nanning PV347077
Odorrana leporipes SYS a002769 China: Guangdong: Shaoguan PV347078
Odorrana lipuensis SYS a004566 China: Guangxi: Yangshuo PV347087
Odorrana lipuensis SYS a004898 China: Guangxi: Yangshuo PV347088
Odorrana liboensis SYS a008240 China: Guizhou: Libo PV347080
Odorrana liboensis SYS a003469 China: Guangxi: Daxin: Xialei PV347079
Odorrana liboensis SYS a008946 China: Guangxi: Liuzhou: Liunan PV347084
Odorrana liboensis SYS a009224 China: Guangxi: Xincheng: Masi PV347085
Odorrana lungshengensis SYS a002290 China: Guangxi: Xing'an PV347089
Odorrana margaretae SYS a005303 China: Sichuan: Emeishan ON391779
Odorrana nagao 1B A.4505 Vietnam: Tuyen Quang: Cao Duong PZ332369
Odorrana nagao 1B A.4506 Vietnam: Tuyen Quang: Cao Duong P7332370
Odorrana nagao K1720211202 China: Yunnan: Wenshan: Malipo PZ868666
Odorrana narina / Japan: Okinawa AB511287
Odorrana nasica SYS a008842 China: Yunnan: Xichou: Fadou OR658988
Odorrana nasuta SYS 2005296 China: Hainan: Wuzhishan PV347090
Odorrana schmackeri SYS a005478 China: Hubei: Changyang: Gaojiayan PV347091
Odorrana splendida TABHU 5275 Japan: Kagoshima AB511282
Odorrana sudianensis KIZ 058904 China: Yunnan: Dehong: Yingjiang 1€902022
Odorrana tianmuii SYS a006431 China: Zhejiang: Hangzhou PV347092
Odorrana tormota SYS a002699 China: Anhui: Huangshan PV347093
Odorrana versabilis SYS a005118 China: Guangxi: Longsheng PV347094
Odorrana wuchuanensis SYS a009109 China: Guangdong: Yangshan: Jiangying PP388290
Odorrana yangi KI72025123 China: Yunnan: Wenshan: Funing PX979645
Odorrana yentuensis SYS a003543 China: Guangxi: Shangsi PV347095
Odorrana yizhangensis SYS a004206 China: Jiangxi: Jinggangshan PV347096
Amolops ricketti SYS a004141 China: Fujian: Wuyishan MK263259
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and sampled every 100 generations, with the first 25% of the trees were discarded as burn in. The nod-
al support for the maximum-likelihood analysis was estimated by 1,000 ultrafast bootstrap replicates.
Bayesian posterior probability > 0.95 and ultrafast bootstrap replicate > 95 were considered as strong
support for a clade (Ronquist et al. 2012; Hoang et al. 2018). The uncorrected pairwise distances were
conducted in MEGA 11 (Tamura et al. 2021) with the parameters Transitions + Transversions, Uniform
rates and Pairwise deletion.

Morphological terminology followed Pham et al. (2026): SVL, snout-vent length; HL, head length;
HW, head width; RL, rostral length, from the anterior corner of the orbit to the tip of the snout; ED,
eye diameter, from the anterior corner to the posterior corner of the eye; NS, nostril to snout distance,
from the nostril to the tip of the snout; EN, eye to nostril distance, from the anterior corner of the orbit
to the nostril; IND, internarial distance, between the nostrils; IOD, interorbital distance, the minimum
distance between the upper eyelids; UEW, upper eyelid width, the maximum width of the upper eye-
lid; DAE, distance between the anterior margins of the orbits; DFE, distance between the posterior
margins of the orbits; MN, mandible to nostril distance, from the posterior margin of the mandible
to the nostril; MFE, mandible to front of eye distance, from the posterior margin of the mandible to
the anterior margin of the orbit; MBE, mandible to back of eye distance, from the posterior margin
of the mandible to the posterior margin of the eye; TD, tympanum diameter, from the anterior to the
posterior margins of the tympanum; TYE, tympanum to eye distance, from the anterior margin of the
tympanum to the posterior corner of the orbit; UAL, upper arm length, from the axilla to the elbow;
RAD, radioulnar length, from the flexed elbow to the wrist; HND, hand length, from the wrist to the
tip of third finger; HAL, radioulnar and hand length; fd3, the width of the disc of the third finger; FeL,
femur length, from the vent to the knee; ThL, tibia length, from the knee to the tarsus; FoL, foot length,
from the tarsus to the tip of the fourth toe; and td4, the width of the disc of the fourth toe.

Results

Odorrana nagao Pham, Hoang, Nguyen, Nguyen, Ngo, Le & Ziegler, 2026
Figure 1

New records. CHINA — YunNAN « Wenshan, Malipo, Tianbao; 23°00'33"N, 104°4933”E; 1070 m a.s.l.;
14.V1.2021; Junjun Zhao leg.; 1 2 adult, KIZ20211202.

Identification. The obtained sequence alignment was 1088 bp in length. Bayesian inference and
maximum-likelihood analyses yielded consistent results; the sequence of the specimen from Wenshan
Prefecture, Yunnan Province, China, clustered with the sequences of the type specimens of 0. nagao
with strong support (Figure 2). The genetic distance (uncorrected p-distance) between the specimen
from Wenshan Prefecture and the type specimens of 0. nagao was only 0.4%.

1¢cm

Figure 1. The specimen (KIZ20211202) of Odorrana nagao from China in preservative. A. Dorsal view. B. Ventral view.
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Figure 2. Bayesian phylogenetic tree of the genus Odorrana based on 16S gene sequences. Numbers after and behind the “/” are Bayesian posterior probabilities and maxi-
mum-likelihood ultrafast bootstrap values, respectively. “-" represents values less than 0.9 or 90.
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Morphologically, the specimen from China agrees well with the female paratypes of 0. nagao from
Vietnam except that the specimen from China has a slightly larger body than the female paratypes of
0. nagao from Vietnam (Tables 2, 3).

Combining the results of molecular and morphological analyses, we determine that the specimen
from Wenshan Prefecture, Yunnan Province, China, belongs to 0. nagao. We formally report the distri-
bution of this species in China and describe the specimen from China here.

Description of the specimen from China. Adult female; body medium-sized (SVL 55.8 mm); head
moderate (HL/SVL 0.39), longer than wide (HL/HW 1.15); snout obtusely rounded, projecting beyond
lower jaw; rostral length greater than eye diameter (RL/ED 1.24); nostril lateral, closer to snout tip than
eye (NS/EN 0.80); canthus distinct; loreal region concave and oblique; interorbital distance equal to
internarial distance and greater than width of upper eyelid (I0D/IND 1.00, IOD/UEW 1.29); tympanum
distinct, round, tympanum diameter smaller than eye diameter (TD/ED 0.57); vomerine teeth distinct,
on two oblique ridges; tongue cordiform, deeply notched posteriorly.

Forelimbs moderate, slender; relative finger lengths III > IV > I > II; all finger tips expanded into
discs, tips of fingers II-1V with lateroventral grooves, tip of finger I without lateroventral grooves;
webbing between fingers absent; proximal subarticular tubercles distinct, oval, distal subarticular
tubercles indistinct, round, formula 1, 1, 2, 2; supernumerary tubercles absent; metatarsal tubercles
indistinct.

Hindlimbs long, slender; heels overlap when hindlimbs flexed at right angles to axis of body; rela-
tive toe lengths IV >V > III > IT > [; all toe tips expanded into discs with lateroventral grooves; webbing
between toes well developed; subarticular tubercles distinct, oval, formula 1,1, 2, 3, 2; supernumerary
tubercles absent; inner metatarsal tubercle small, elongate; outer metatarsal tubercle absent.

Table 2. Measurements (in mm) of the specimen of Odorrana nagao from China. For abbreviations, see Methods.

Characteristic K1Z20211202 Characteristic KI1Z20211202
SVL 55.8 10D 5.4
HW 18.9 IND 5.4
HL 21.7 DAE 9.9
MN 17.0 DPE 15.5
MFE 12.7 UAL 11.9
MBE 7.4 RAD 13.4
RL 8.4 HND 17.4
ED 6.8 HAL 30.8
NS 3.6 fd3 2.6
EN 45 Fel 27.8
D 39 ThL 30.9
TYE 1.8 Fol 443
UEW 4.2 td4 1.9

Table 3. Comparison between the specimen of Odorrana nagao from China and the female paratypes of this species from Viet-
nam. For abbreviations, see Methods. Data for the specimens from Vietnam were obtained from Pham et al. (2026).

. Odorrana nagao (Vietnam Odorrana nagao (China
Characteristic Females (N=g4)( ) Female(N=qI) : )
SVL (mm) 47.1-54.7 55.8
HL/SVL 0.38-0.41 0.39
HW/SVL 0.33-0.35 0.34
HL/HW 1.16-1.18 1.15
TD/ED 0.54-0.57 0.57
ED/RL 0.83-0.87 0.81
SL/HL 0.39 0.39
NS/EN 0.80-0.93 0.80
10D/UEW 1.29-1.11 1.29
I0D/IND 1.02-1.13 1.00
UAL/SVL 0.21-0.23 0.21
HAL/SVL 0.54-0.58 0.55
fd3/TD 0.54-0.64 0.67
Fel/SVL 0.46-0.51 0.50
FoL/SVL 0.76-0.87 0.79
ThL/SVL 0.55-0.61 0.55
td4/TD 0.41-0.48 0.49
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Figure 3. Map showing the type locality of

Odorrana nagao in Tuyen Quang Province, Viet-

nam (red star) and the collection site of the
specimen from Tianbao Town, Malipo County,
Wenshan Prefecture, Yunnan Province, China
(red dot).

Dorsal surface smooth; flanks with small tubercles; supratympanic fold distinct; dorsolateral fold
present; ventral surface smooth.

In preservative, dorsal surface of head brownish grey; pineal body yellowish white; dorsal sur-
face of body brown, with light reticulate pattern; dorsal surface of limbs brown, with light transverse
stripes; flanks brown, with irregular light patches; ventral surface of head brown, with many small,
yellowish-white spots; ventral surface of body yellowish white, with many light-brown spots; ventral
surface of limbs light brown.

Ecological notes. The specimen was collected besides a forest path at night. There are limestone
caves and streams nearby. Other amphibian species found at the site were Bufo rubroventromacula-
tus Orlov, Ananjeva, Ermakov, Lukonina, Ninh & Nguyen, 2024, Duttaphrynus melanostictus (Schneider,
1799), Odorrana graminea (Boulenger, 1900), and reptile species were Gekko palmatus Boulenger, 1907,
Hemidactylus bowringii (Gray, 1845), Lycodon chapaensis (Angel & Bourret, 1933), and Ptyas multicincta
(Roux, 1907).

Discussion

Previously, Odorrana nagao was known only from Vietnam. This study is the first record of this species
in China. Therefore, 0. nagao is currently known from Cham Chu Nature Reserve, Tuyen Quang Prov-
ince, Vietnam, and Malipo County, Wenshan Prefecture, Yunnan Province, China (Figure 3). The new
collection site in China extends the distribution of this species by approximately 80 km to the north.
The new record of 0. nagao increases the total number of Odorrana species to 49 in China and 18 in
Yunnan Province.

The species of the 0. lipuensis group usually inhabit limestone caves (Mo et al. 2015; Luo et al.
2021; Lin et al. 2022; Song et al. 2025; Li et al. 2025; Pham et al. 2026). However, the two specimens
of 0. liboensis we previously collected in Guangxi Autonomous Region, China, were found outside a
cave (Mo et al. 2022). Similarly, the specimen of 0. nagao from China was also collected in non-cave
habitats. This indicates that the species the 0. lipuensis group may occasionally occur outside of caves.

China

Vietnam

0 25 50 100 km
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We have only collected one specimen of 0. nagao from China, and we have attempted multiple
times to collect more specimens of this species, but all efforts have failed. Perhaps the behaviour of
this species is quite secretive, or possibly it is very rare in China. Therefore, the exact geographic dis-
tribution and population density of this species in China are still unknown, and more field surveys are
needed to reveal the conservation status of this species.
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