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Abstract: Here we reported a new species, Xenophrys lishuiensis Wang, Liu and Jiang, sp. nov. (Fig. 1 and
2). Holotype: WYF00164, adult male, collected by WANG Yu-Fan on 20 May 2016 from Fengyang Forest
Station and adjacent area in Liandu, Lishui, Zhejiang, China (28°11'51.72"N, 119°49'2.28"E, altitude
1 100 m); allotype: WYF00169, adult female, collected by WANG Yu-Fan from the locality in the same date
as holotype; paratypes: 1283 (WYF00165 - WYF00168, WYF00171 - WYF00178), 2929 (WYF00170 and
WYF11011), collected in the same date and same locality as holotype, by WANG Yu-Fan. The holotype,
allotype and eight of the paratypes (WYF00165 - WYF00168, WYF00171 - WYF00173, WYF11011) were
deposited in Herpetological Museum of Chengdu Institute of Biology, Chinese Academy of Sciences; the
remaining six paratypes (WYF00170, WYF00174 - WYF00178) deposited in Zhejiang Museum of Natural
History. The new species distinguished by a combination of the following characters: 1) small body size,
snout vent length (SVL) 30.7 - 34.7 mm in males, 36.9 - 40.4 mm in females; 2) head length larger than head
width; 3) vomerine ridge and vomerine teeth absent; 4) tongue not notched behind; 5) two metacarpal
tubercles present; 6) tibia length less than half snout-vent length; 7) no web and lateral fringe in toes; 8) a “X”
shaped botch on dorsal body, or divided medially, the botch thick, the margin distinct and edged with light
color; 9) the triangle botch on dorsal head not touched with the botch on dorsal body; 10) males with
indistinct semicircular light-colored botch on shoulder; 11) males with nuptial pad on the first and second
fingers, covered by dense and small nuptial spines, relatively less on the second finger (Table 2 and 3, Fig. 1
and 2). In addition, based on 397 based pairs (bp) of mitochondrial 16S rRNA sequences, we constructed
phylogenetic relationships using Bayesian inference among 14 species of the genus Xenophrys (Table 1 and
Fig. 3). The new species formed a monophyletic group (Clade B) with high support value (Bayesian posterior
probability 98%), three of which formed a distinct lineage with high support value (Bayesian posterior
probability 100%), there possesses a 3.9% genetic distance between X. lishuiensis and its close relative X.
boettgeri, which is greater than the one between some other species in the Genus of Xenophrys (Table 4).
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Table 1 Molecular samples and sequences in this study

W KAEH GenBank [ 415
Taxon Locality GenBank accession number
HIF AU 1 Xenophrys acuta 1 H’—e/?iri?;ﬁ;\iﬁieserve, Guangdong KJ579118
HIFAMEE 2 X acuta2 FFEFWWFE KJ579119
Heishiding Nature Reserve, Guangdong

WA M 1 X boettgeri 1 #E gt F2l Wuyi Shan, Fujian KX811814
WB A 2 X boettgeri 2 YL PG4k 1 Tongba Shan, Jiangxi KJ560380
WA EAMYE 3 X boettgeri 3 YL PG4Ik 1 Tongba Shan, Jiangxi KJ560381
TE A5 1 X brachykolos 1 it Hong Kong KJ560404
fE B Affs 2 X brachykolos 2 it Hong Kong JX867339
MRICSHAMME 1 X cheni 1 YLPEFE X 1l Jinggang Shan, Jiangxi KJ560392
MREC Sl 2 X, cheni 2 V4% 111 Jinggang Shan, Jiangxi KJ560393

S 1 X, huangshanensis 1 2235 1L Huang Shan, Anhui KX811816
il RfM4E 2 X huangshanensis 2 YL PHZEJ5 Wuyuan, Jiangxi KJ560383
il RfM4E 3 X huangshanensis 3 YL PHZEJ5 Wuyuan, Jiangxi KJ560384
FEM LR 1 X jinggangensis 1 YLP43 1l Jinggang Shan, Jiangxi JX867336
FEM LR 2 X jinggangensis 2 YLP43 1l Jinggang Shan, Jiangxi JX867337
HESMIE 1 X kuatunensis 1 #E X  1) Wuyi Shan, Fujian KJ560376
HERMME 2 X kuatunensis 2 FE a1 Wuyi Shan, Fujian KJ560377
MEFMAYE 1 X linil P4 1l Jinggang Shan, Jiangxi KJ560407
MRS 2 X lini 2 P4 1l Jinggang Shan, Jiangxi KJ560408
7K fAMs 1 X lishuiensis sp. nov. 1 (WYF00169)  #i{LNE7K Lishui, Zhejiang KY021418
ME/K s 2 X lishuiensis sp. nov. 2 (WYF00170)  #YL.NN/K Lishui, Zhejiang KY113084
/Kl 3 X, lishuiensis sp. nov. 3 (WYF11011)  #YLEi/K Lishui, Zhejiang KY113085
KAl X major 7K & Vinh Phu, Vietnam DQ283374
ZEILI A% X, mangshanensis YLVG L L Jiulian Shan, Jiangxi KJ560375
/NSRS 1 X minor 1 VY )11k JE 111 Emei Shan, Sichuan AY561308
NSRS 2 X minor 2 PO 11527 111 Laojun Shan, Sichuan KJ560390
NSEFNE 3 X, minor 3 Y 115538111 Qingcheng Shan, Sichuan KX812144
NFEAME 4 X minor 4 PO )1#5 311 Qingcheng Shan, Sichuan KX812145

REATRY X
MATGE/AMR 1 X obesal Ze?:hidﬁ;\iti}:;eserve, Guangdong KI579122
RAEATILRY X

MATGEANE 2 X obesa 2 Zezhidﬁfl\z{ti;eserve, Guangdong Ks7912L
g JE S 1 X, omeimontis 1 PU I 1L Emei Shan, Sichuan AY561307
g JE S A 2 X, omeimontis 2 PU I 1L Emei Shan, Sichuan EF397242
FIYLIGHUE Atympanophrys nankiangensis Y )11 YL Nanjiang, Sichuan EF397243
WS Brachytarsophrys popei 1 FE Bk Taoyuandong, Hunan KM504257
Si2 U EeNs Leptobrachium liui #r L Jiulong Shan, Zhejiang EF544205
7 G SEHE Leptolalax applebyi #E 7K & Kon Tum Province, Vietnam KR018108
/NE S Ophryophryne microstoma HFEITYT Ha Giang, Vietnam DQ283391
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Table 2 Morphological comparsons between Xenophrys lishuiensis sp. nov. and other three similar species

B S A7 ElEsgiiL W JH 5 A Hgom A s
X. lishuiensis X. huangshanensis X. boettgeri X. kuatunensis
AL # Vomerine ridge ¢ Absent ¢ Absent J& Absent £ Present
=Rva Il A ,;:" 5% 3 s M A
et (L pES 4 Present 4 Present JC Absent
Semicircular light-colored botch on shoulder Present in males
MM 25 Lateral frige in toes J¢ Absent J¢ Absent 19 Present 15 Present
2 45151 Nuptial pad on the second finger F Present # Present J& Absent i Present
59 B %) Tongue notched behind & Absent & Absent 15 Present £ Present
AL 7y 4 > - ole
R ARER A Rk o 7 Absent 4 Present 7 Absent 7 Absent
Tubercles formed skin ridges on dorsum
B “X” gL “X” sharped botch on dorsum 15 Present 15 Present JC Absent f Present
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1 WKRAE
Fig. 1 Xenophrys lishuiensis sp. nov.
a. MEVEQWID: b. REVERID: c. MEVEOUID, d MEFEREIN.

a. Lateral view of male; b. Dorsal view of male; c. Lateral view of female; d. Ventral view of female.

B2 WAKRMAE
Fig. 2 Xenophrys lishuiensis sp. nov.
a. MEMER; b, MEMET o MEMEAR; d. HEYPET. a. Foot of female; b. Hand of female; c. Foot of male; d. Hand of male.
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1.00

0.95

1.00

0.96

0.81

0.98]

o

1.00 [ BRI 5 fi4# Xenophrys brachykolos (1) -+
HE S 4 X brachykolos (2)
oo HIFFMEE X acuta (2)
BT M X acuta (1)
FRE RS X 1ini (2)
MRIC A X Tini (1)
0.71/1-00 AT RS X, obesa (1)
i 0 Szﬁfﬁlﬁﬁ‘fﬁ‘ﬂ% X. obesa (2)
PR RMEE X, cheni (1)
L0 B (¢ 51105 X, cheni (2)
log HEH#UFMAYE X kuatunensis (2)
HET A X kuatunensis (1)
WA A X, boettgeri (1)
8 i X boettgeri (3)
R A X boettgeri (2)
L. Bl TS X, huangshanensis (3)
20 WIlR A X, huangshanensis (2)
Wl A4 X huangshanensis (1)

0.52

0.78

100 Wi K54S X, lishuiensis sp. nov. (3)
H7ZK 57 i X, lishuiensis sp. nov. (1)

% FEH 5 fi X jinggangensis (2)
I f i X jinggangensis (1)

N AEE X minor (1)

INFME X minor (2)

NS X minor (4)

NSRS X, minor (3)

WK 5 M45 X, lishuiensis sp. nov. (2)
0

% U 7 8 X, omeimontis (1)
UL 5 /A X omeimontis (2)
R Ophryophryne microstomna
KA X major
FE1 s X, mangshanensis

1.00

L TEH S Atympanophrys nankiangensis «.-.e...e.eeeeees

— Wi EE  Brachytarsophrys popei

LA Leptolalax applebyi

0.1

RS Leptobrachium liui

Kl 3 ZT 16S rRNA 397 bp FE5IHIEL ) Bayesian B

Fig. 3 Bayesian inference tree based on 16S rRNA sequences of 397 bp dataset

3 LT A BRI . SR A RS BIFIE K  ETE A 1 16 MR LR SCRR RIER 100%) JERUER; R B FRLLE

THFE RSN 98%) TR AR 10 MR, 294K/ 50.0 mm /N R

Nodal support values are Bayesian posterior probabilities. Clade A means the 16 species of Xenophrys including X. lishuiensis sp nov. formed a

monophyletic group with high support value (Bayesian posterior probability 100%); Clade B including 10 small-sized species (SVL < 50.0 mm)

formed a monophyletic group with high support value (Bayesian posterior probability 98%).
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(¥ 16 MR LA SRR RGBSR 100%) £
R (LR A, Hh B & 1)/ D48
ifs (Ophryophryne microstoma) #k, #% # AN
J5U“ ff10f5 )8 Megophrys” (37424 2009, 2012),
X Ej Chen 45 (2016) Ml £ b A4 DR R 2 11 2R
G E WL AL (4G R EE, L
SR SRR R R . o, Dl SR
# (JERMEE 98%) TERURRIISCR B, B
BN (/T 50.0 mmD, B K S+
FbE NSRRI SR, HX KK, WHHXARB
UL YIRE ks, (HILRGER T AL E K
AFEIRR LR AT, FAEIE 14 DNY)FhE]
(AL (P-distance) 4 0.7% ~ 15.3%, 7
2 B 1 10 MYIFI AR 25 0.7% ~ 9.0%,
B B 1L e A S R S A7 s T bt A B A/
(0.7%) 4k, JLARFSDIFh ]G AL 2 2.8% ~
9.00%. N 7K 57 1 15 V% J5 S S s [a] PR gt A% g
/N, h 3.9%, iZasE I BT LU S A T O
SRR AR R (R 4).

3 g
WYL A JEAC 3 3 A0 V0 S S A s R 1

1

s (BGEAE 2009, 2012). Hidr, WJH A
WENWI LA T Ak, #2014 4F 5 H & 2016
8 AEWHT AW A, 4k 300 m LA L
TR A K. R A,  §H K T A
2 B I B A R S A A A, (H
O AR AE 700 m LR, 57K A i 4y
filX (HE4% 900 ~1200m) AEE,

WA Ol sk 0 A, WS
Yo B SRR ARG % (2009)
75 (P EZME) S, wmERFl (B
FEHD PR E R A S, B\ /7 g,
MWL ET (FLED . ARG I K T
WAL B IREE, IESZAHWIG, JFH K
AR M BESUEA, S5 R MAE AL
A, HEEEUARMELENT LA IE S Tl . T
iy B/ FE. R GHR% 2009), Hrf,
B E R SR AR EN LK, YRl ANER I K,
LHE NG b kA B, Wi sl
SEIEECR A0S, AT RE S AN K S A AR
SLEAR G AT F o0 AT 18 DA FridE— P
FAEVUAE TV 148 R C SR AT A S 0 A1 1 L DX T F
FERE AT AT TAE, FATAAZ AR A, LU

R4 FETLRARFER 16Sr RNA 397 bp FRFIII R AR 14 ANYIFH[A] P-distance BAEZEER] (%)
Table 4 Uncorrected pairwise distances (P-distance) (in %) with 14 species in Xenophrys based on
mitochondrial 16S rRNA sequences (397 bp)

Y)Fh Taxon 1 2 3 4 5 6 7 8 9 10 11 12 13
1 EATRMEE X obesa
2 PRECSAME X cheni 32
3 HEURMYE X kuatunensis 4.6 2.8
4 RSN X boettgeri 52 34 36
5 IS X huangshanensis 54 35 38 07
6 AKICHAMEE X lini 52 39 42 47 49
7 Il A X jinggangensis 67 36 50 44 46 50
8  WH/KFAAE X. lishuiensis 58 50 47 39 46 63 63
9 JHAESME X brachykolos 81 57 53 67 66 54 68 73
10 HITAMHE X acuta 89 84 87 75 75 75 78 90 85
11 /MflE X, minor 96 74 74 62 68 89 79 78 95 110
12 JE AN X. omeimontis 64 44 50 50 52 55 56 58 73 9.4 74
13 KFrfiils X major 134 132 119 125 132 134 135 113 150 153 146 113
14 ZELSFSAE X, mangshanensis 134 125 113 119 126 128 135 110 144 153 142 118 23
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