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Abstract: A specimen of genus Hebius was collected from Gaowangjie National Nature Reserve (28°41'36"N,
110°09'30"E; 212 m) in Hunan Province on May 24, 2023. Through comparison of morphological characteris—
tics, it was found that the reptile species was in accord with the morphological description of Hebius maxi—
mus. The Bayesian phylogenetic tree of Hebius based on mitochondrial cyth genes showed that the specimen
was clustered into a branch with H. maximus, with a genetic distance of 1.7%~2.2%. Based on these analy—
ses, the specimen can be identified as H. maximus. At the same time, according to the reported distribution
of H. maximus in China, it proved to be a new record in Hunan. Therefore, up to now there are eight species
of genus Hebius recorded in Hunan Province.
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Fig.1 An ecological photo of H. maximus

PR DT DNA $2H. FHT ey T 5191
B RS 915350 h 114919 (5'-AACCACCG-
TTGTTATTCAACT-3")#1 H16064 (5'-CTTTGGTT-
TACAAGAACAATGCTTTA-3")8,PCR WA ZR N
25 pL, H PCR Master-Mix (At A4 EDY)
BHERAABRA T 125 pL, BV RIS 45 1 ul,
M DNA 1 wL, ddH,0 9.5 wLo AT H: 94 °C
7 min; 94 °C 40 s, 46 °C 30 s, 72 C 1 min, 40
PEFR; 72 °C 10 mine PCR F=¥I4 1% 3 NEAH 5t I
HL VKA BE A5 B B 4500 KNS, 38l Bk
TAEY T AR A B AT 5y 7

M NCBI Zi % () GenBank T 2875 W M5 B g
J& 38 2% cytb HEIER 374 S B NE A5 I (Herpe -
toreas tpser)¥) eyt FERFRITFH (K 2), WH 54
I FTERFFE LT MAFFT ST XA trimAT
g, o TSI EE A 1073 bp.
i/ MEGA 11.0 A AR IEFEE (uncorrected
pairwise distance, p—distance), Pl 8 15 D1 -5 ik
MWERG LB, #1170 TRG T, HiHModel-
Finder® 5T D1 M- {5 2 AR #E(Bayesian information
criterion, BIC)#fi & f A iG B8 HKY+F+G4. 1E
MrBayes 3.2. 100 P A DL RGE K BB, 4T
10 000 000 FE43HT, &5 1 000 FUHBUFE—IR, &5
WM 25%, 9 RUER DU 3T S S0 HE 22 (Bayesian pos—
terior probability).
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Table 1 Abbreviations for snake morphological data

Abbreviation Chinese name English name
TL JSSN3 Total length

SVL AR S HHTH i LA Snout-vent length from tip of snout to anterior margin of the cloaca
Tal. MR AL IS 208 BRI B K Tail length from posterior margin of cloaca to tip of tail
HL BSN Head length

HW k58 Head width

Lel S fie 1 Length of loreal

HiL B v Height of loreal

LSBP AR AR Length of suture between the prefrontals
LSBI B ) ghas K g Length of suture between internasals
PrO HEE iy Preocular

PtO I )75 ik Postocular

SpO HEE_I- i Supraocular

SPL Bl Supralabial

IFL M Infralabial

aTMP T Anterior temporal

Ccp ik Cloacal plate

VS i % Ventral scale

SC T i Subcaudal

DSR HEAT Dorsal scale row

MT A A Maxillary teeth count

W IEAT 0 AR K JE 3R AR P SR Fe i A T AL A BT 3 8 R AR IL ARG B AR S B
Notes: Dorsal scale rows are counted at the posterior part of the head, middle part of the body, and anterior part of the cloaca.

The number of maxillary teeth is determined under a microscope.
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Fig.2 The morphological characteristics of H. maximus

(A) Right side of the head; (B) Left side of the head; (C) Dorsal side of the head; (D) Ventral side of the head; (E) Middle side of
the body.
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Table 2 Summary of cyth sequences used for constructing the phylogenetic tree

No. Species Distribution Voucher number ~ GenBank accession number Reference

1 H. maximus Xiangxi, Hunan, China JSUWTO006 OR334596 This study

2 H. maximus Mianyang, Sichuan, China HS11157 MK201302 Li et al. 2020M

3 H. maximus Sichuan, China GP864 KJ685706 Guo et al. 20144

4 H. maximus Sichuan, China GP2382 KJ685696 Guo et al. 20144

5 H. maximus Dayi, Sichuan, China CIB118518 0P937186 Li et al. 2020M

6  H. maximus Yibin, Guizhou, China CIB118635 0P937185 Li et al. 2020M

7 H. maximus Bijie, Guizhou, China SYSr002041 0P937184 Li et al. 20201

8 H. maximus Bijie, Guizhou, China CIB118072 0P937188 Li et al. 20201

9  H. maximus Bijie, Guizhou, China CIB118074 0P937187 Li et al. 2020M

10  H. andreae Khammouane, Laos VNUFR.2017.25 MK253674 Ziegler et al. 20191
11 H. annamensis Laos FMNH258637 OK315812 Deepak et al. 2021
12 H. atemporalis Vietnam ZMMUNAP-07877 0K315813 Deepak et al. 2021
13 H. bitaeniatus Thailand AUP-00062 0K315816 Deepak et al. 2021
14 H. boulengeri Guangdong, China GP1789 KJ685684 Guo et al. 2014%

15 H. clerki Lushui, Yunnan, China CAS215036 KJ685666 Guo et al. 20144

16  H. concelarus Miyakojimashi, Ryuky, Japan KUZR18555 AB989258 Takuma et al. 2016/
17 H. craspedogaster  Sichuan, China GP139 JQ687429 Guo et al. 2012

18  H. deschauenseeti  Thailand AUP-00182 0K315827 Deepak et al. 2021
19  H. igneus Ha Giang, Vietnam AMNH148575 KJ685665 Guo et al. 2014%

20  H. ishigakiensis Ishigakishi, Ryuky, Japan KUZR19251 AB989282 Takuma et al. 2016/
21 H. jingdongensis Jingdong, Yunnan, China CIB119044 0OR285310 Ma et al. 20231

22 H. johannis Yunnan, China KI7014484 M7570479 Hou et al. 2021

23 H. khasiensis Kachin, Myanmar CAS221525 KJ685669 Guo et al. 20144

24 H. leucomysiax Vietnam ZMMUR-14807 0K315821 Deepak et al. 2021
25  H. metusius Shimian, Sichuan, China KI1Z05178 MZ570480 Hou et al. 2021

26  H. modestus Tengchong, Yunnan, China KIZ037715 M7570481 Hou et al. 2021

27  H. octolineatus Kunming, Yunnan, China K17026445 MZ570484 Hou et al. 20211

28  H. optatus Guizhou, China GP1885 KJ685687 Guo et al. 20144

29  H. popet Guizhou, China GP2386 KJ685697 Guo et al. 2014%

30 H. pryer Tokunoshimacho, Ryuky, Japan ~KUZR34044 AB989124 Takuma et al. 2016
31  H. sangzhiensis Hunan, China SYNU08070350 MK340763 Zhou et al. 2019
32 H. sauteri Taiwan, China GP2549 KJ685701 Guo et al. 20144

33 H. septemlineatus  Tengchong, Yunnan, China KIZ037706 MZ570485 Hou et al. 2021

34 H. taronensis Myanmar CAS224426 0OK315828 Deepak et al. 2021
35  H. venningi Kachin, Myanmar CAS233206 KJ685670 Guo et al. 2014%

36 H. vibakari Heilongjiang, China GP1352 KJ685677 Guo et al. 2014%

37  H. vibakari Japan HT0274 LC325309 Takeuchi et al. 2018
38  H. weixiensis Weixi, Yunnan, China KI1Z035741 MZ570489 Hou et al. 20211

39 H. yanbianensis Yanbian, Sichuan, China GP4006 MH532291 Liu et al. 2018

40  Her. tpser Médog, Xizang, China JK201710 MK201567 Li et al. 2020M
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Table 3 Measurements of external morphology of H. maximus

Morphological characteristics

Sample in this study

H. maximus in Li et al. 20227

Sex Q 3 Q
TL 433 282~370 145~455
SVL 320 — —
Tal. 113 66~141 70~162
Tal/TL 0.26 0.25~0.33 0.25~0.31
HL 16 — —
HW 7 — —
LelL 0.65 — —
HiLL 0.94 — —
LSBP 1.63 — -
LSBI 1.07 - -
PrO 1/1 1~2
PtO 33 2~3
SpO 11 1
SPL 8/8 7~8
IFL 8/7 7~9
aTMP 2/2 1~2
CP Divided Divided Divided
VS 145 132~138 135~143
SC 62 72~92 64~82
DSR 17-17-17 17-17-17 17-17-17
MT 24 24 —
ERIEAE €&/ F b 3. O
Note: “—" represents data cannot be obtained.
. maximus OP937185
— maximus OR33496 @ 4EFIRER MR £ H4L50)
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Fig.3 Phylogenetic tree constructed based on mitochondrial cyth gene sequences
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The species of the Hebius distributed within Hunan Province are marked with dots and their Chinese names.
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