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Abstract: The Asian horned toad genus Boulenophrys within the family Megophryidae, is a typical

representative for Oriental fauna, spreading throughout southern China, southern and eastern Himalayas,

HEWE WA ERE ST AW ESBE (No. 20213260, W1 F5 M5 1 15k F 1A 5 B AW 2 Rk SR A H - (No.
2021-326-430529), ¥l < 3 1L [ 5% H AR ORAP X 2022 4E b R BUBE 4RI H - (No. 2022-34);

* JEINFEZ, E-mail: moxiaoyang@hunnu.edu.cn;

BE—EENA kEE, B, P BRI BB SFIF: E-mail: csfuzzq@]126.com.

Wk H I 2023-06-25, f&EIHHI: 2023-11-18  DOI: 10.13859/j.¢jz.202423123



*270 -

B4+ E Chinese Journal of Zoology

59 %

across Indochina to islands of the Sunda Shelf and the Philippines. On June 12, 2022, during the investigation
of amphibian and reptile resources in Nanshan National Park of Chengbu County, Hunan Province, a female
specimen (Voucher No. NS20230612) of the genus Boulenophrys, Megophryidae of Anura was collected
(110°11'42" E, 26°11'53" N) and deposited in the Vertebrate Zoology Laboratory, College of Life Science,
Hunan Normal University. The specimen was identified by morphological measurements and phylogenetic
analysis based on two mitochondrial genes, namely partial 16S ribosomal RNA gene (16S rRNA) and partial
cytochrome ¢ oxidase I gene (COI). The 16S rRNA and COI gene sequences of some Boulenophrys species
were also downloaded from GenBank (Table 1). According to the morphological characteristics, the back of
the specimen was smooth with moles, the skin on both sides was loose, the warts were spiny, the back was
grayish brown, there were dark “X” spots in the center of the back (Fig. 1). It is consistent with the
morphological identification characteristics of B. mirabilis collected from Huaping Nature Reserve in
Guangxi. The results of phylogenetic analysis based on 16s rRNA and COI gene fragments showed that the
collected sample was clustered with B. mirabilis in one branch (Fig. 2). Combined the morphological
characteristics and the reconstruction of phylogenetic relationship, the collected specimen was identified as B.
mirabilis, which is a new record of amphibian in Hunan Province. The discovery of this species not only

increases the species diversity of amphibians in Nanshan National Park, but also provides a reference for the

taxonomy and pedigree geography of this species.
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Bl WERELERAEETARERR (3ERD)
Fig. 1 Livingindividual of Boulenophrys mirabilis from Nanshan National Park, Hunan (photo by L1 Hui)

a. TR b

s e MEIOWL: d. BEFL; e THEIOW; f BOAETH L.

a. Lateral view; b. Dorsal view; c. Ventral view; d. Pupil; e. Ventral view of hand; f. Ventral view of foot.

1.3 REAKRE ST

Ntk — DRAE TR SRR LA R, AR
?‘U@" (TIANamp Genomic DNA Kit) FHUFRA

Lo WL 2R & DNA. 1§ F 514 L3975
(SCGGT CAA CAA ATC ATA AAG AYA
TYG G-3') 1 H4551 (5-TAA ACT TCA GGG
TGA CCA AAR AAY CA-3") (YRFECE T,
R X% A 3 G) (Meyer et al. 2005) . Chmf4
(5-TYT CWA CWA AYC AYA AAG AYA
TCG G-3") A1 Chmr4 (5'-ACY TCR GGR TGR
CCR AAR AAT CA-3") (WARRF AT
(Wang et al. 2019) 7359 14 16S rRNA 5
COI [ Bt. PCR ¥ %54 Lyu %%
(2020) . A Mega 7 f] Clustal W 535X} B
FAERFH) 34T LX) (Kumar et al. 2016)
Pext gt kAT N TR IE. M GenBank | #( il
FAAE 0 AT AT i B P Fl 16S rRNA 1 COI

A (R 1D, FFREEE L AL (Xenophrys
mangshanensis) IR i (X. glandulosa) 1
AN, FIF PhyloSuite 1.2.2 B 24> T 5
GREN, FrikHRRIEHAH GTR +1+G,
it 4 5000 000 X, 4 1000 ALHGE—X,
EFBRAIN 25%.

2 4R

21 AR
REERNN 1 ShRA s, AR, 3k
K 67.51 mm, HAR &AL E T WA 2.
KRS KTk, WETE N ARE, Wik
B, ERAEE/NTARIGIEE, SvEmT, S
IRAELAE N 0.57, &/, EEEIATE, Tk,
TR EBRAEG K FRALEKN 28.38%,
JRK AR K ) 44.41%, $6. BEEBI B L%
B, R RRAE, FREEEKAE, R



* 272

2

222k Chinese Journal of Zoology 59 &

LAt BRF A< < V<, BKIF 22 RERERAGEEER

RNI<I<V<II<V, FEFEK, E4HERTH 4 3R1F 16S rRNA Al COI & K Fr B K &
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Tablel GenBank accession nhumbersfor each speciesfor phylogenetic analysis
I GenBank 3%
W1Fk Species 2% S SFAEHD Locality GenBank accession number
Voucher No. -
16S rRNA COI
AHFFEFEA This study sample NS20230612 v [& #3111 [ 5 28 el OR144350  OR145097
Nanshan National Park, Hunan, China
J i A s SYS 2002258  H1[E 7 Hong Kong, China KJ560403  MH406120
Boulenophrys brachykol os
JRZ i B. caudoprocta SYS a004281  H1[H i 7k K 7t Zhangjiajie, Hunan, China MH406795  MH406257
Wi I #f1 % B. cheni SYS a002142  Hh [E 3 RE Bk 5 5] 52 4% 1 SR 154 X KJ560398  MH406098
Taoyuandong National Nature Reserve, Hunan, China
F 1L f i B. jinggangensis SYS a004028 1 [EVL PGS X Ll Jinggangshan, Jiangxi, China MH406780 ~ MH406239
I AE B. lini SYS 2002381 w1 [ v FE Mk I V] 1] 5% 2 SRR X MF667874 MH406135
Taoyuandong National Nature Reserve, Hunan, China
FEL | AU B. mufumontana SYS a006391 1 [E i+ £ 1L Mufushan, Hunan, China MKS524105  MK524136
R4 fE B. nanlingensis SYS a001959  w[H )™ ZR U [E 5K 4 E SRR 3P X MKS524111  MK524142
Nanling National Nature Reserve, Guangdong, China
Ml B. sangzhiensis SYS 4004306 1 [l 7k K 7t Zhangjiajie, Hunan, China MH406797  MH406259
7 S i B. shunhuangensis HNNUISNSO1 e [ 34 g 1 11 [ 52 4 el MKS836023  MK977594
Nanshan National Park, Hunan, China
HEPE A B. tuberogranulatus SYSa004310 iR\ K24 1L H AR ERE X MH406801  MH406263
Badagongshan Nature Reserve, Hunan, China
W S B. xiangnanensis SYS 4002874  H [E3# g FH B 1l Yangmingshan, Hunan, China MH406713  MH406165
BA B L /4 B. yangmingensis SYS 002877  H [E#Rg FH B 1l Yangmingshan, Hunan, China MH406716 ~ MH406168
F ¥ 1 B. ombrophila SYS a001976  H[E ) %41t L Renhua County, Guangdong, China MH406650  MH406086
JUE L f 45 B. jiulianensis SYS 2002107 P [E " JLi% L Jiulianshan, Gangdong, China MKS524099  MK524130
FiT'1 & filE B. shimentaina SYS a002077 HfH" A A4 HRET X MH406655  MH406092
Shimentai Nature Reserve, Guangdong, China
A fi i B. boettgeri SYS 004149 1 [H#FEE F Ll Wuyishan, Fujian, China MF667878  MH406247
H Al B. kuatunensis SYS a003449  Hp[E 4 4 93111 Wuyishan, Fujian, China MF667881  MH406206
1EYFf i B. mirabilis SYS a002192  wh[EH T PHLEERE H ARLR A X MH406669 MH406109

EIIpEL

Xenophrys mangshanensis
JifA s X. glandulosa

SYS a002193
SYS a002289
SYS a002917
SYS a002177

SYS a003758

Huaping Nature Reserve, Guangxi, China MH406670 MH406110

MH406681 MH406127
MH406724 MH406176
5 2 B = %207 1L Gaoligongshan, Yunnan, China MH406666 ~ MH406106

& B = %257 1L Gaoligongshan, Yunnan, China MH406755  MH406214
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K2 APARENEFABETEALSER (BAL: mm)
Table2 Morphological measurements of Boulenophrys mirabilis specimen collected in this study (Unit: mm)

FH TR A EST fifs B. mirabilis
This study sample NS20230612 @ #Ex0FR A Holotype (Lyu et al. 2020)

Sk Snout-vent length, SVL 67.51 61.4
3k Head length, HDL 21.84 21.4
k% Head width, HDW 23.06 21.8
W Snout length, SNL 7.79 7.8
LA Internasal space, INS 8.08 6.7
AR[A]#F Interorbital space, I0S 6.84 7.2
fiR4% Diameter of eye, ED 7.79 6.7
BiH4% Diameter of tympanum, TD 4.46 3.3
A & FK Length of lower arm and hand, LAHL 33.06 —

FK Hand length, HL 19.16 17.3
J&i i & Hindlimb length or leg length, HLL 97.76 —

&K Tibia length, TBL 29.98 28.9
#t /£ K Length of the foot and tarsus, LFT 43.35 43.7
J£ Foot length, FTL 28.59 28.9

WRJA Y B. boettgeri
FELAYS B. mufumontana
SEIB S B. brachykolos
HIAYE B. kuatunensis
BREC A4S B. cheni
T4 B. ombrophila
MRERAYE B. lini
&Y B. nanlingensis
WRE Y5 B. xiangnanensis
0.65 L FKILfAYE B. jinggangensis
JUIE LAY B. jiulianensis
AHITE MY B. shimentaina
FHEAILIfA 4 B. yangmingensis
BEPEFAYE B. tuberogranulata

SYS a002192
0.72[ SYS 2002289

SYS 2002193 |7 2 CUaneIONg | iy e B mirabitis

00 |'SYS 2002917
NS20230612  i#F§ Hunan

0.9

1.00 100 FEEAYE B. shunhuangensis
RS B. caudoprocta
G B. sangzhiensis
0.04 | ZE LA YE Xenophrys mangshanensis
_— L JRAAYE X glandulosa

B2 #ET 16SrRNA 5 COl ZRBEA 5] (1269 bp) MBI FMERE N RE R E W
Fig.2 Bayesian phylogenetic treefor genus Boulenophrys based on concatenated
dataset of 16SrRNA and COI gene sequences (1 269 bp)

R MR U R SR, ) RS SR BE (g A% B 2SR 0.04.

Numbers above each node indicate the Bayesian posterior probability, the scale bar indicates that the uncorrected P-distance of 0.04 units in length..

AR (uncorrected p-distance) il LA 7% H N AT0% ~ 11.73%, VLN 8.22%.
FIT R FH PO A7 s 8 o o ) (3B A% BE 5 (3R 3) BEIRT 7 L [ 5K 8 el SR A AR B A s 5 81 0
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#£3 ET 16SrRNA 5 COl ZEHBEEFF (1269bp) HEH)

i F W R K e R M R R R LR R IE AL BE S (%)
Table3 Uncorrected p-distance (%) for some Boulenophrys and Xenophtys species based on concatenated data of
16SrRNA and COI gene sequences (1 269 bp)

WiFd Species 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
1 e A
B. mirabilis
2 TR
B. mirabilis
3 {EFE A i
B. mirabilis
4 TEF A i
B. mirabilis
5 ALIP I
B. mirabilis
6 k5 ikl 47
B. shunhuangensis

7 O S i
B. tuberogranulata

8 VR A A
B. boettgeri
9 AIE A
B. shimentaina
10 R A
B. caudoprocta

11 P B L A i

0.26 0.00

0.34 0.09 0.09

0.26 0.00 0.00 0.09

0 479 479 4.88 4.79

5.48 5.57 5.57 5.65 5.57 5.74

6.42 643 6.43 6.51 6.43 6.686.26

6.71 6.62 6.62 6.71 6.62 6.536.197.14

3 6.85 6.85 6.93 6.85 6.516.086.17 8.00

7.11 7.02 7.02 7.11 7.02 6.516.687.20 6.19 7.28

B. yangmingensis
12 %E&ﬁ%% 7.26 7.36 7.36 7.45 7.36 7.446.256.93 791 7.62 8.22
B. cheni
=] 5
13 fR AL i 7.38 7.38 7.38 7.47 7.38 6.867.476.27 8.19 6.78 6.44 7.98
B. mufumontana
14 ju.ll.é\'[.'ﬁﬂ’%. 746 7.47 747 7.55 7.47 6.346.705.83 7.07 7.38 6.61 7.97 7.98
B. jiulianensis
ls#wmﬁﬂ% . 779 771 771 7.79 7.71 6.937.19 7.46 8.08 7.62 7.62 6.34 8.15 8.24
B. jinggangensis
161|;?I<|tiﬁniﬁﬂf§ 7.96 7.97 7.97 7.88 7.97 7.887.207.53 8.26 8.40 8.57 5.65 8.93 9.52 7.54
17 FESUR . 8.39 8.40 8.40 8.48 8.40 7.287.547.53 8.18 8.23 7.80 5.05 8.24 7.63 6.68 5.99
B. kuatunensis
187»1‘[:]?%'6_??@41% . 848 839 8.39 8.48 8.39 8.658.398.74 8.86 9.08 8.90 6.16 8.67 9.36 7.36 6.08 6.86
B. xiangnanensis
A e
19 @miﬁdﬁ . 9 8.50 8.50 8.58 8.50 8.157.737.64 8.62 8.84 8.33 5.49 8.58 9.09 7.21 4.81 6.27 6.35
B. nanlingensis
20 FIF i . 1 8.83 8.83 891 8.83 9.008.489.18 9.55 9.34 9.08 5.83 9.45 9.79 8.31 7.98 7.20 8.40 7.90
B. ombrophila
21 ;}%%ﬁﬁ}i{% . 933 942 942 9.50 9.42 8.738.569.2510.838.9910.109.5910.5610.1310.1910.4510.3710.7010.3911.40
B. sangzhiensis
22 Fa B Fa s

10.1610.2710.2710.1910.278.979.08 9.42 9.89 9.93 9.67 8.38 9.78 10.37 9.50 8.99 8.39 8.82 8.92 10.1111.73
B. brachykolos

b AEEE A AR A [R] 1) - 2386 BH B 0.28%, O Tl b A 5 = b b A (8] 1P 2 AL R 2
Hodr, EF 16S rRNA R AL 5H5 1 e L FE 5 0.19%, COI &K 141845 BE BN 0.40%, it
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