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Lycodon cathaya Found in Rongjiang, Guizhou, China
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Abstract: Lycodon cathaya Wang, Qi, Lyu, Zeng & Wang, 2020 is a wolf snake species originally described
based on specimens from Longsheng County, Guilin City, Guangxi Zhuang Autonomous Region, China. This
species has subsequently been reported in Hunan Province, China. Our study aims to confirm the new
specimen collected in Guizhou Province, China and to revise the diversity and distribution of Lycodon snakes
in Guizhou Province. During our field survey on July 18th, 2023, one male adult specimen (CIB 119811) of
the genus Lycodon was collected in Leli Town, Rongjiang County, Qiandongnan Miao and Dong Autonomous
Prefecture, Guizhou Province, China (108°47" E, 26°31' N, 884 m a.s.l.) (Figs. 1, 2, and 5). The genomic DNA
of the newly collected specimen was extracted and then amplified using primers for mitochondrial cytochrome
b gene (Cyt b). We added sequences from GenBank to infer a Bayesian phylogenetic tree of the genus

Lycodon (Appendix 1). The morphological data was measured using the same method from previous studies.

HETE EXRARBFEESTH (No. 32300370, 32200363), o ERlAE S A7 I EE 1 %I H (No. KFJ-BRP-017-65);

* JHIAME#, E-mail: renjl@cib.ac.cn;
# LR —1eE S, B, WM. BAEIRITEI 4% E-mail: wudh@cib.ac.cn;

KR, B, mgkEsmn:s B FASNRY 5B E-mail: 269394674@qq.com.

ks H A 2024-04-15, f2[EIH#: 2024-10-06 DOI: 10.13859/j.¢jz.202524083 CSTR: 32109.14.¢jz.24083



<94 . 242 & Chinese Journal of Zoology 60 &

We also reviewed literatures on the herpetofauna of Guizhou Province to summarize the diversity and

distribution of Lycodon snakes within the region. The new specimen is nested within the clade of L. cathaya

with strong support (Bayesian posterior probability, BPP 0.99) (Fig. 4). Morphological comparison also

suggests the new specimen to be L. cathaya (Figs. 1 - 3, Appendix 2). Combining both morphological

evidence and molecular phylogenetic tree inferred from mitochondrial Cyt b gene fragments, the new

specimen was identified as L. cathaya, which represents a new snake record in Guizhou Province, China. Six

Lycodon species are currently known from Guizhou Province with one problematic record, L. fasciatus. In

addition, given the existence of the cryptic species formerly classified as L. fasciatus in China, comprehensive

research on the taxonomic status of L. fasciatus from Guizhou Province is needed in future investigation.

Key words: Colubridae; Molecular phylogenetics; Morphology; Lycodon; Hemipenis

¥ i 8 (Lycodon) )& T iF i &l
(Colubridae) , &) V2 73 A T ML AT
— RN RS, H BT CANZE T A
717, BRI 2 R R R R —,
HIE A A 21 B (Janssen et al. 2020,
Wang et al. 2021, Liu et al. 2023, Uetz et al.
2023) . Wang % (2020) fK#EREH L

T A DXEEAR T R BT AR PRI X 1 2 5
FRAT L T AE R 3R M (L. cathaya) , H
R RIEREIA LR, Bk b, G
Nl T A m U ERA R %
2024) . 2023 47 H 18 H, HEHMEB KM
BRI A ST B SR RS 1 5 A3
IR NME (B 1D . BEEEBTES ST

Bl RERMNEBREEHKRMKSEMELIE R BERETFGHIE (CIB 119811, #EMH) A£KR
Fig. 1 Lycodon cathaya (CIB 119811, adult male) in life, from Leli Town, Rongjiang County,

Qiandongnan Miao and Dong Autonomous Prefecture, Guizhou Province
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B2 RARMEBREEEMEBRMNETIESBENEFEAHLE (CIB 119811) #Hraf
Fig. 2 Lycodon cathaya (CIB 119811) in preservation, from Leli Town, Rongjiang County,

Qiandongnan Miao and Dong Autonomous Prefecture, Guizhou Province

a. Wi b, Il ¢ k#H; d kI e SKAMG £ SKAM: g MO b AR

a. Dorsal overview; b. Ventral overview; c. Dorsal head; d. Ventral head; e. Right side head; f. Left side head; g. Lateral close-up; h. Ventral

close-up.
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HISEN YR v/ LI ST W A =R IR ZEE )
ity (Bl 4 5eRRNBEMIERFGKE R
ZILEZER (Wang et al. 20200, KA H 5/
B8 R P e R IR VR MR EL AR FLAE Y B P
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B3 RERMNEBREEHKRMKSEMNELERBERETF G (CIB 119811) FHZEir4R
Fig. 3 Hemipenisof Lycodon cathaya (CIB 119811) from Rongjiang County, Qiandongnan
Miao and Dong Autonomous Prefecture, Guizhou Province

a. AIHMH; b. JCVATH; c. Tilil. a. Sulcate side; b. Asulcate side; c. Apical side.

IREERYE Lycodon rufozonatus SYS 001770
FESEE I Lvcodon cathaya CIB 119811
}WFET&‘!{E L. cathaya SYS 1001542
%%?El%ﬂf&' L. cathaya SYS 1001630
AEFFHIRNE L. cathaya HNNU 230727
IR L. pictus CIB 119815
LAY L. multizonatus CIB 103
BB L. serratus KIZ 038335
X 3R L. liuchengchaoi SYS 1001654
WA R L. fasciatus K1Z 014157
T E PR L. gongshan KIZ 35112
WA IR L. rubstrati CIB 119814
) EFRWE L. synaptor HS 12087
e+ ¥ L. obvelatus KIZ 040146
. 0.78 R H
] E|7_:1_:E%Q’E L. septentrionalis CIB 117521 L. lacensis FMNH 258659
Al

0.95

o

B EIFRE L. futsingensis SYS 1001250
YOI UE L. chapaensis K1Z 35013

006 BSITEEWE L. meridionalis VNUF R.2017.123
M‘ngéﬁ%ﬁz L. meridionalis VNUF R.2012.4
FEAEWE L. flavozonatus SYS 1000640
RIFFRi¥ Boiga cynodon KU 324614

0.04

B 4 FT CytbZEFFIMREK B LR BI W N RGEREN
Fig. 4 Bayesian inferencetree of part Lycodon species based on mitochondrial Cyt b gene sequences
R BB RR R bR IR A AR ORI IAESE R RE A

Numbers beside nodes indicate the posterior probabilities; scale bar under the phylogenetic tree indicates branch length; L. cathaya sampled from

this study is in bold.



14 RS SOMRTLRIAERE A i 99 -

E R H AR X A A ol B LR R A
bl (R AEEE R SR 9 — 32, HAS B3RS Fr (T
-3 5 3G HESE 0.99) (I 4), FET-28ki1k Cytb
B R B S S MASVLR R AR bR AR 7
H PG A SE AN R 800 AL RE R e bR A
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misAl Y, MEFS®E 2 #; (60 HUMUEE 2 M, 5
Wil 3 A (7)) ALATEESERE; (8) R 13~
16 NAGL, RERSURFLN 1 ~ 2 OS5
B, WEUK IR G B AR R EaBEE, Wik
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Bl W ki (Calamaria septentrionalis) . 75
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3 Wi
31 B’ME “WEAHIE” ICREIFEE
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B 5 SMEBKREERALRB B ML R R 535
Fig.5 Habitat of Lycodon cathayain Leli Town, Rongjiang County, Qiandongnan

Miao and Dong Autonomous Prefecture, Guizhou Province

(Mogok, Mandalay, Myanmar) [1JEVE B A4 B
PR A (BMNH 1901.4.26.1, BMNH: The Natural
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SRR . T ARAEAC A ISR A B e
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R 4 504 A TSR, S E S %
SR T RS “ X4 F 3R e ” (ITLEESE 1985)
HrE . g0 re e A g A A 7
JERELL S AR R 2R (1) FE S
BT FRAR T S 7 50 8 M, M SRR TS
10 M, AT B0m T B 2= BA A gl A A fric
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I (%S 1985) , DLRAR I 3le (L. pictus)
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SRR JLT A v N A8 S HLIX, R IR



13 RS SOMRTLRIAERE A i

* 101 -

M (IR T PON B R R L LB R
EDYLANSS )1 (fRA2E 1985) 5 48 M3 ic 5t
FRME T B E XY AR X (R
A 2023); A [ IC KT 24 SUR T (L
B 1985) o ARFFFLAEIT AR RILT S0
WL EL, e EE X R b5 HA = Hh ) 7
TR EAEIE DL K O HAth o0 A1 DX R 28 020 B35
J& T r X 7P 0 1 R L b T X ) e ) o
JE CHRERAL 2011) , FEDZALE A [F) H 2 X %)
P DA AT [ AR DX AU A= 355 rh i) BE A7 FE T AE
IIARIX, TR SR ] P LATE . AR
ALY R T 5 AEEE (R0 2 %0 43 A v A
B, K BTN D TG A IR JE b R &
6 .

BOA B R BB B RS AR T T BT B AT TR
PR T [ i AR P AR AL A5 B

Z2 % X W

Anderson J. 1879. Anatomical and zoological researches: comprising
an account of the zoological results of the two expeditions to
western Yunnan in 1868 and 1875; and a monograph of the two
cetacean genera, Platanista and Orcella. First volume-text.
Second volume-plates. London: Bernard Quaritch.

Burbrink F T, Lawson R, Slowinski J B. 2000. Mitochondrial DNA
phylogeography of the polytypic North American rat snake
(Elaphe obsoleta): A critique of the subspecies concept.
Evolution, 54(6): 2107-2118.

Janssen H Y, Ren J L, Li J T, et al. 2020. Range extension and
extended diagnosis of Lycodon pictus: First country record from
China. Revue suisse de Zoologie, 127(2): 413-422.

Kumar S, Stecher G, Li M, et al. 2018. MEGA X: Molecular
evolutionary genetics analysis across computing platforms.
Molecular Biology and Evolution, 35(6): 1547-1549.

Li M L, Ren J L, Huang J J, et al. 2022. On the validity of Hebius
sauteri maximus (Malnate, 1962) (Squamata, Natricidae), with
the redescription of H. maximus comb. nov. and H. sauteri

(Boulenger, 1909). Herpetozoa, 35(8): 265-282.

Liu S, Hou M, Cai B, et al. 2023. Taxonomic status of Lycodon
subcinctus sensu lato in China (Serpentes, Colubridae).
Herpetozoa, 36: 307-316.

Ronquist F, Huelsenbeck J P. 2003. MrBayes 3: Bayesian
phylogenetic inference under mixed models. Bioinformatics,
19(12): 1572-1574.

Uetz P, Freed P, Hosek J. 2023. The Reptile Database. [DB/OL].
[2024-04-01]. http://www.reptile-database.org/.

Vogel G, David P, Pauwels O S G, et al. 2009. A revision of Lycodon
ruhstrati (Fischer 1886) auctorum (Squamata Colubridae), with the
description of a new species from Thailand and a new subspecies
from the Asian mainland. Tropical Zoology, 22: 131-182.

Vogel G, Luo J. 2011. A new species of the genus Lycodon (Boie,
1826) from the southwestern mountains of China (Squamata:
Colubridae). Zootaxa, 2807(1): 29-40.

Wang J, Qi S, Lyu Z T, et al. 2020. A new species of the genus
Lycodon (Serpentes, Colubridae) from Guangxi, China. ZooKeys,
954: 85-108.

Wang K, Yu Z B, Vogel G, et al. 2021. Contribution to the taxonomy
of the genus Lycodon H. Boie in Fitzinger, 1827 (Reptilia:
Squamata: Colubridae) in China, with description of two new
species and resurrection and elevation of Dinodon septentrionale
chapaense Angel, Bourret, 1933. Zoological Research, 42(1):
62-86.

HEI. 2010, A4 — R [E 2 D bR A S MR B 2RI £ D%, DY )]
¥, 29(1): 122123, 162.

XMERL, 2508, JRARSE, 5. 2024, WA RIS AT —ET
. B4R, 45(2): 434-440.

RAWE, WRA, WE, % 2023 SHAREHHIR——H A
W R B ZE AN TR, DU)1Eh, 42(2): 141-142.

A, AR, RIAER. 1985, SEMICITIE. S1BE: SEMIAIRH
skt

SRARIE, HIEE, BXUREE. 1984, FR[EFME R} Colubrinae (JifdE At
Colubridae) B Z2 LA ELEM 7 5 TS R 8. PR
TEAT SR, 3(3): 23-44.

HRORAH. 2011, R EBIMILEE. JLAT: B R

BRI 2006, HEIESE B A ZHEERABOR TR



+ 102 - B2 & Chinese Journal of Zoology 60 &

Mz 1 BIAASTRLEE
Appendix 1 DNA sequences used in this study

Cyt b £ [X GenBank

kb A i} BRE
Species Voucher number Locality Cyt b gene GenBank
accession number
AHFFE This study CIB 119811 o [5] 55 JH A% YT 5% . Leli, Rongjiang, Guizhou, China PQ351747
ﬁiﬁfﬁhaﬁ SYS 1001542 o A o MT602075
SYS 1001630 Huaping, Longsheng, Guangxi, China MT602076
HNNU 230727 1 [E I #5384 Chengbu, Hunan, China OR736068
Y H R L. ruhgtrat CIB 119814 o [ 5 JH S YT 5K B Leli, Rongjiang, Guizhou, China PQ351749
BELLEHFANE L. multizonatus — CIB 103 H [H PY )11 94 % Luding, Sichuan, China KF732926
B E A L. pictus CIB 119815 r [E % /1 7 7% 2% Maolan, Libo, Guizhou, China PQ351748
FEEIE L. rufozonatus SYS r001770 FE WK £ 11 Tiantaishan, Zhejiang, China MT625858
8% L. septentrionalis CIB 117521 o ] AR 2 88 i Motuo, Linzhi, Xizang, China MW353736
M4 AR L. fasciatus KIZ 014157 o1 [ 75 7 P AU 4N Xishuangbanna, Yunnan, China MK201559
i F Y L. futsingensis SYS r001250 o [E 1~ 75 BN R 2 1L Nankunshan, Huizhou, Guangdong, China MT625847
BTl HFRIE L. gongshan KIZ 035112 i [ 5 B YT Dulongjing, Nujiang, Yunnan, China MW353748
ZR ) A ¥R L. synaptor HS12087 1 [E z B 2 ¥ Kunming, Yunnan, China MK201308
Z 4 AIARE L. lacensis FMNH 258659 Z AP H Saravan, Laos KC010368
M5 HERE L. meridionalis VNUF R.2017.123 #7531t Thanh Hoa, Vietnam MH669270
75N L. meridionalis VNUF R.2012.4 4 F5JbIT. Bac Kan, Vietnam MH669271
HEENY L. flavozonatus SYS r000640 i [EYT. 7 3% i 11l Huanggangshan, Jiangxi, China MK201413
BRI L. serratus KIZ 038335 1 [H Z B 4K Deqin, Yunnan, China MW353746
Fa-E {38 L. obvelatus KIZ 040146 o [E 0 )11 #8547 #¢ Panzhihua, Sichuan, China MW353745
VUL AEE L. chapaensis KIZ 035013 1 [E 2 B YL 957K Lushui, Nujiang, Yunnan, China MW353742
X FAFARE L. liuchengchaoi  SYS 1001654 o EIL AR 42 Shennongjia, Hubei, China MK201580
R ZF Mt Boiga cynodon KU 324614 7 P94 W 55 Negros Island, Philippines KC010340

CIB. v [E R S0 oA AL 70T FMNH. SE/RG8 B 4R Wi 1E . HNNU. BIR e K%, HS. SR EERA AR A g5 KIZ. &
[ Rb 2R ERIAZBE ST KU, HEERIRE: SYS. Filik%:: VNUF. g [E kol oK.

CIB. Chengdu Institute of Biology, Chinese Academy of Sciences; FMNH. Division of Amphibians and Reptiles, Field Museum of Natural
History; HNNU. Hunan Normal University; HS. Personal specimen of Prof. Song Huang; KIZ. Kunming Institute of Zoology, Chinese Academy
of Sciences; KU. Museum of Natural History, University of Kansas; SYS. Sun Yat-Sen University; VNUF. Vietnam National University of
Forestry.
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Appendix 2 Morphological comparison of Lycodon cathaya from different localities

SN R B

Leli, Rongjiang,

TS EAE T

Guizhou Huaping, Longsheng, Guangxi Chengbu, Hunan
A BT Wang et al. 2020 Xk LA 2023
This study
CIB 119811 (J)  SYS1001542 (&) SYSr001630(3) HNNU 230727 (Q)
A% K: Snout-vent length, SVL (mm) 673.3 451.4 730.1 522.9
JK Tail length, TaL (mm) 182.9 111.1 180.5 136.1
4K Total length, ToL (mm) 856.2 562.5 910.6 676.4
/4K Tal/ToL (mm) 0.213 0.198 0.198 0.201
3K Head length, HL (mm) 25.6 17.2 23.3 14.5
398 Head width, HW (mm) 15.0 1.1 14.6 133
K6/ HW/HL 0.585 0.643 0.627 0.917
HR 1% Eye horizontal diameter, ED (mm) 2.6 22 3.0 2.3
47 % Dorsal scale rows, DSR 17-17-15 17-17-15 17-17-15 17-17-15
I JE 1% Supralabial, SPL 8 8 8 8
BeV=d N 3 3 3 3
Numbers of supralabials in contact with the eye, SPL-E
N JE 1% Infralabial, IFL 10 9 9 9
B % 51740 A P12 Numbers of infralabials in contact F1RES BIEE4 B1EE4 BIEE4
with the anterior chin shield, IFL-aCS st - 5th 1st - 4th 1st - 4th 1st - 4th
N JE% 5 J5 8UA M T2 Number of infralabials in contact BESEFG6 BAZES BAZES BAZES
with the posterior chin shield, IFL-pCS 5th - 6th 4th - 5th 4th - 5th 4th - 5th
#i /" Chin-shield, CS 2 2 2 2
HE R &% Preocular, PrO 1 1 1 1
i J5 % Postocular, PtO 2 2 2 2
gk Loreal, LoR 1 1 1 1
ik & 75 \HE Loreal in contact with the eye or not, L-E 75 No 7 No 7 No % No
AIEi% Anterior temporal, aTMP 2 2 2 2
JE 5i% Posterior temporal, pTMP 3 3 3 3
A% Preventral scales, Prv 2 2 2 2
AT#% Precloacal plate, PrC 584 Entire 56 % Entire 56 %% Entire 55 % Entire
fiE % Ventral scales, V 194 199 200 203
J& N % Subcaudals, SC 78 78 78 77
1A 340 Snout-vent bands, S-V bands 39 35 31 36
JE A4L Tail bands, TaL bands 15 16 13 16
44 The number of maxillary teeth, MT 12 10 10 —

“—7 FREAEHR . “— indicates missing data.



60 %

a2 % Chinese Journal of Zoology

<104+

TTO 610 €0 TTO 1T0 610 0TO TTO <TC0 1T0 1T0 €20 610 610 TTO TCO 1T0 0TO 0TO0 0T0 610 Y19¥TE 3] Uopoud> v310g Y&, TT
Y10 €10 900 SI'0 SI'0 S0 610 €10 600 €10 010 ST'0 910 800 900 II'0 ST0 SI'0 SI'0 S0 ¥S9L00L SAS rovyoduayony T Fiye EIM[X 1T
LT0 LT'O LOO 800 800 810 €I'0 910 LOO +10 900 010 SI'0 9I'0 SI'0 800 800 800 800 €10S€ ZIM Stsuavdoyd T Aiye E e 0T
€10 910 LI'0O LIO 1T0 600 ¥I'0 LI'0O SI'0 810 SI'0 €0 €10 II'0 910 LIO LI'O 910 9Y1010 ZI31 smv24q0 T Wiy EI - 61
ST0 910 910 1T0 #I'0 <TI0 90 I10 LIO LI'0O 600 ¥00 110 LI'O LIO LIO LIO SEE8E0 ZI SMv.L40S T Fisyr E1 1G5 81
€00 €00 9I'0 910 €I'0 600 SI0 010 600 ¥I'0 +I'0 €10 600 600 600 600 0¥9000X SAS Smpuozoavyf T FfFH3 L1
100 LI'0 910 LI'0O 010 ¥I'0 600 600 SI'0 SI0 SI'0 600 600 600 600 Y2102 ANNA SHpuoiprow T g L B 91
LTO 910 LI0O 600 €10 600 600 SI'0 910 SIT'0 600 600 600 600 €CI'LIOTYE ANNA SHpuoipLiou T %4 L B G1
610 610 LIO LI'0O LI'0O 810 610 1TO0 8I'0 LIO LI'O LI'O LIO 6598ST ‘HNINA s1su200] T i I FEZ 1
10 ¥I'0 €10 YI'0 €10 <TI0 HI'0 110 SI'0 SI'0 SI0 SI0 L80TT SH 401douds T Wiy 13 €1
910 900 LI0 LI'O <TI0 <TI0 110 LIO LI'O LI'O 910 TLISE ZI3 uvys3uo3 T iy £l ML T1
Y10 L00 010 SIT'0 910 9I0 600 600 600 600 0ST100% SXS stsuaduising T Jisyr 1 Sy 11
910 ¥I'0 TI'0 110 TI'0 €10 €10 €10 €10 LSTH10 ZT31 smv1osnf T e I LXK 01
010 SI'0 LIO SI'0 600 600 600 600 1TSL11 €10 sypuoryuaidas T 25 6
SI0 SI'0 10 010 010 010 010 0LLIOOX SAS smpuozofnt T FHa 8
600 110 SI'0 SI'0 SI'0 SI0 ST86TT €10 sno1d T Ay 1 45 L
110 910 910 910 910 €01 €10 smpuozupnu T Wive 510G 9
ST0 SI'0 SI'0 S0 YI8611 €10 Hvusyns T e El EL3E S
000 000 000 LTLOET NNNH 240y102 T Fiske El 443 ¥
000 000 0£91001 SAS Py T Uisks El g7 €
000 TYS1001 SAS vAvyIvd T Wise El dg T T
(Apws sTqT) 118611 €ID PADYP UOPOIAT
Q) Wde Bl 1
IT oz 61 8 LI 91 ST ¥I € T Il 0l 6 8 L 9 S v € 4 1

$30udnbas dudg g 34D [BLIPUOYIO0)IW UO PIseq APNIS SIY) Ul PALIdJAI dnoi3yno pue sa1dads #oporLT udamyaq ddue)sip-d pajddiodun) ¢ xipuaddy

S BATS N H N H T 95 YT TR 3 [l e EL L R dfoe

€ 3



