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A New Subadult Color Type of
Lycodon gongshan Found in Liupanshui, Guizhou, China

ZHANG Dongru**"*, XIONG Rongchuan'*
LI Youfeng', PAN Xiaoyu',

, XU Shihang'*,
CHEN Hong'"

(1. School of Biological Science and Technology, Liupanshui Normal University, Liupanshui 553004, China;
2. Guizhou Academy of Forestry, Guiyang 550005, China;
3. Kunming Institute of Zoology, Chinese Academy of Sciences, Kunming 650201
4. School of Life Sciences, Anhui University, Hefei 230601, China)

, China;

Abstract: One specimen each of the genus Lycodon was collected in July 2021 and July 2022 respectively, from the cam-
pus of Liupanshui Normal University and Yushe National Forest Park in Liupanshui, Guizhou, both being subadults. The oc-
cipital region of the specimens has a complete white transverse stripe; the dorsal surface is mainly black, with regular nar-
row white transverse stripes spanning one or two dorsal scale rows in width; and the ventral surface is grayish white. Based
on the Cyt b, phylogenetic analysis showed that the Liupanshui samples formed a monophyletic group with the known se-
quences of L. gongshan with high support, with a genetic divergence of 1. 0% to 1. 6%. Combining morphological character-
istics and phylogenetic analysis, the specimens collected in Liupanshui are identified as L. gongshan. The dorsal surface of
the specimens discovered in this study has narrow white transverse stripes and a complete occipital white transverse stripe,
which is significantly different from the known subadults of L. gongshan (whose dorsal surface is orange to orange-red and
occipital region has a pair of orange arc-shaped spots with irregular edges) , representing a new color type of the subadults
of this species. We discussed the morphological differences among different populations of L. gongshan, the morphological
differences from other related species, and its potential distribution areas. Also, a key to the species of Lycodon in China
was revised.
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piRASE Y ACA cathaya Wang, Qi, Lyu, Zeng, Wang,
2020) . ¥ 3 H Pk (L. chapaensis (Angel, Bourret,
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1842) BAE H UK (L. ruhstrati (Fischer, 1886)) . H
BlEWE (L. septentrionalis (Giinther, 1875)) HHEC H g
(L. serratus Wang, Yu, Vogel, Che, 2021) . 41 [ FF g
(L. subcinctus Boie, 1827) . Zx JII [ ¥ it (L. synaptor
Vogel, David, 2010) F1 %2 B 5% ¢ (L. zayuensis Jiang,
Wang, Jin, Che,2020) .
51 L1 P E S Vogel Al Luo T 2011 4FAK ¥ = 7
PoT I BRI S bR AR KR I XY
FITE = A IV T D)1 A B AL T P 5
SRR LI KTz R SR T SR, I T 2025 4F
ﬁﬁ\f&ﬁﬁfﬁm Eﬁﬁuﬁl‘lﬁ’ﬂﬁmﬁﬁ(?ﬂll EE ) 4k
A R R AR A

=R




926 o4 3 B % W

5 46%:

BRI T = SN =B FAL, R IE—1
FE ], KRN ARSI SR IR 2, B T IO E
R ZRETE . A0 B 528 10 220 R O, BN
AT S oI 4= &, e i g RS W b 2 R iR
R A 12 25 BT S IRABRR B FINIX
AT B W) Z P, AT FT L BB M A8 S Sk AR
A A X FERTHIT AR A, TN KT
RAEF 25 R MR AR AS o i A
MELLEA Iy T R G R T 0T, 2 2 S hn A g o1l
FERIE , ELE— AT (R

1 HR5H%

1.1 FEARRBESIEESEE

(F 5t 7S SR b DR Y 25 PR 0 T b A £
FET S ERIMIE A B A= YRl 5 HOR 2= b A TR .
Horp BRZR LPSYS2022070404 T 2022 4E 7 H % A 7S
FKTH B EZE MR (26°27'24” N,104°4842" E;
MK 2 208. 50 m) , A LPSSY20210708 F-20214F7 A
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Table 1 Information of Cyt b gene sequences used for phylogenetic analysis in this study
Py hiAg ReE GenBank %55
Species Voucher No. Locality GenBank accession No.

Rt Boiga cynodon KU 324614 JEH P PR D 1 Negros Occidental , Philippines KC010340
JEIEBIEE Dasypeltis atra CAS 201641 135K [0 3¢ Kabale, Uganda AF471065

VNUF R.2017.23 B i#{k Thanh Hoa, Vietnam MK585007

KIZ 006753 HPE Z L0 N SE [l Mengzi, Honghe, Yunnan , China MW353737

KIZ 049166 1 E 5 R £ KR L Daweishan ,Honghe, Yunnan, China MW353738

KIZ 034331 P 2 B SN P4 Xichou , Wenshan, Yunnan, China MW353739

) KIZ 047084 [z EH 54 Jingdong, Puer, Yunnan, China MW353740

IMINH R Lycodon chapaensis

KIZ 027593 o 2 L Tengchong, Baoshan, Yunnan, China MW353741

KIZ 035013 1 & = B RN Y K Lushui, Nujiang, Yunnan, China MW353742

KIZ 035113 =R RITMAEJET £ Dulongjiang, Nujiang, Yunnan , China MW353743

KIZ 038282 [ 25 g RN A8 7 B Fugong, Nujiang, Yunnan, China MW353744

— FEZ A Yunnan, China MK201305
Bt HIRUE Lycodon obvelatus KIZ 040146 P U1 4K 4E Panzhihua, Sichuan , China MW353745
T PR Lycodon albofuscus USMHC 1457 — KX822584
LIRHIME Lycodon alcalai KU327848 FEHE MU A B0 Municipality of Sabtang, Batanes , Philippines KC010345
BEICHIRE Lycodon banksi VNUFR.2015.20  Z$1 H5¢% Khammouane, Laos MH669272
K H R B Lycodon bibonius KU304589 FEHEERMER Cagayan, Philippines KC010351

LSUHC 9137 R VG % 7% M Perak , Malaysia KJ607891
1] g Lycodon butleri )

LSUHC 8365 DR PG5 M Perak, Malaysia KJ607892

MVZ 291703 — MK844522
FFL IR Lycodon capucinus

MVZ 291704 — MK844523

SYS 001542 ] PN Longsheng, Guangxi, China MT602075
TEFEEAFRIE Lycodon cathaya .

SYS 1001630 P Longsheng, Guangxi, China MT602076

LSUHC 9985 PG HEES T Perlis, Malaysia KJ607889
i I Lycodon cavernicolus

LSUHC 10500 LR PG BEETT Perlis, Malaysia KJ607890
B g Lycodon chrysoprateros KU 307720 FEHERNIER Cagayan, Philippines KC010360

y ysop gay pr

PNM7751 — KC010363
F IR IR Lycodon dumerilii

KU 305168 — KC010362

LSUHC 9670 — KC010376
JAWI I Lycodon effraenis )

KU 328526 7% [ &R % 1} Karome , Nakhon Si Thammarat , Thailand KC010364

CAS 234875 2 f)FX A Mindat, Chin State, Myanmar KC010365

CAS 234957 i fa) S Bk Mindat, Chin State, Myanmar KC010366
W4 FAFRUE Lycodon fasciatus SYS 1001654 T = H4 TOWIGN Xishuangbanna, Yunnan,, China MK201559

KIZ 014125 HIE 7 A P SURYN Xishuangbanna, Yunnan, China MK201557

SYS 1002401 *E Z % Ruili, Yunnan, China MT625862

SYS 1000640 R YT 95 # 54 111 Huanggangshan , Jiangxi , China MK201413
HHERE Lycodon flavozonatus HS15101 HPEZRE 1) Huangshan, Anhui, China MK201312

SYS 1001357 rpE T R R AR /TR LD R A SR A4 IX. Bamianshan National NR , Guidong, Hunan , China MT625850
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Py biAS KA GenBank %35
Species Voucher No. Locality GenBank accession No.
GP2214 4 Guangdong, China K(733205
GP2216 FEHIT Zhejiang, China KC733206
1iE (VU Lycodon futsingensis
SYS 1001250 PE]REME R Mt Nankun, Huizhou,, Guangdong , China MT625847
SYS 1001667 T AR A ERE G AR X. Gaoping Provincial NR,Renhua, Guangdong, China MT625857
— T = KH 8 AR X. Yunlong Nature Reserve, Dali, Yunnan, China MW353747
KIZ 035112 HE = F TN YT Dulongjiang, Nujiang, Yunnan , China MW353748
KIZ 035114 i = B RIT Mk JE T Dulongjiang, Nujiang, Yunnan , China MW353749
GP3516 HE = #IGE Lincang, Yunnan, China KP901022
GP3546 "t =i Lincang, Yunnan, China KP901024
GP3547 =GR Lincang, Yunnan, China KP901025
BT FRE Lycodon gongshan GP3548 E Z#llEi6 Lincang, Yunnan, China KP901026
CIBYN20190286 "' = #¥iK Lushui, Yunnan, China PP249924
CIBYN201909189  H'[E z 317K Lushui, Yunnan, China PP249925
CIB07557 P E PR M Zayu, Xizang, China PP249926
ANU20240001 [ 5 544 Bijie, Guizhou,, China PQ505674
LPSYS2022070404  H7[E 5JH 757K Liupanshui, Guizhou, China PX021794
LPSSY20210708  H'[E 5tJH7S#7K Liupanshui, Guizhou, China PX021795
ASBE BRI Lycodon jara (CAS 235387 Gifa) 74K R4 £ Putao, Kachin, Myanmar KC010367
KU 328529 ZEE ISR 2 1 Karome , Nakhon Si Thammarat, Thailand KC010371
EAE AP Lycodon laoensis FMNH 258659 LRV R Salavan, Laos KC010368
LSUHC 8481 RIHFEETEY Cambodia: Pursat Province , Cambodia KC010370
GP 2094 HPE] AR RIS Nanling, Guangdong, China KC733201
GP 2097 T % % /A& Chebaling, Guangdong, China K(733202
KR A Lycodon liuchengchaoi JK 201704 1 E B PG 7B Ningshan , Shaanxi , China MK201563
DL 14315 — KF732928
SYS 1001655 1AL 452 Shennongjia, Hubei, China MT625856
VNUF R. 2017. 123 i {# L Thanh Hoa, Vietnam MH669270
VNUFR.2012.4 @Rt T Bac Kan, Vietnam MH669271
M T EERE Lycodon meridionalis
VNUF R.2017.54  /#F TF Ninh Binh, Vietnam MH669268
VNUF R. 2017. 88 #TF Ninh Binh, Vietnam MH669269
HS 11252 HH = =% % Sanjiazhai, Yunnan, China MK201303
BEELHIRE Lycodon multizonatus KIZ 01623 [ U193 Luding, Sichuan, China KF732926
SYS 1002411 o F A A UKL % A AM4P1X. Baishuijiang National NR, Longnan, Gansu, China MT625863
ZFMK93746 iR F Cao Bang, Vietnam MN395829
PRI Lycodon pictus
ZFMK93747 iR 5 °F Cao Bang, Vietnam MN395830
LSUMZ 44977 — AF471063
GP133 FEPY 1[I Tongjiang, Sichuan, China KC733194
TREERE Lycodon rufozonatus
SYS 1001770 FRE TR A 111 Mt Tiantai, Zhejiang, China MT625858
SYS 1002061 o TP 52 BB 4 A SRR X Yangjifeng National NR, Guixi, Jiangxi, China MT625860
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Py biAS KA GenBank %35
Species Voucher No. Locality GenBank accession No.
GP2243 ) A FLIEEE Ruyuanyao, Guangdong, China K(733208
GP2049 T % % /A& Chebaling, Guangdong, China K(733200
GP991 PGSR Gongeheng, Guangxi , China KC733197
GP285 o P91 #53% Junlian, Sichuan, China KC733195
SYS 1001631 T [E P #F Huangping, Guangxi, China MK201538
SYS 1001555 T P Yangmeiao, Guangxi, China MK201521
W P15 Lycodon st SYS 1001309 T z{ﬁ JLiE 1 Jiulianshan, Jiangxi , China MK201473
SYS 1001275 T EREHSE 7 Jiangshi, Fujian, China MK201467
HS12069 FE % % /A4 Chebaling, Guangdong, China MK201310
DL12678 — KF732925
SYS 1001275 v R T AR 118 2 E SRR X Shaowu Jiangshi Provincial NR, Nanping, Fujian, China MT625848
SYS 1001309 TG A L L 5% 1 SR 14X Jiulianshan National NR , Longnan, Jiangxi, China MT625849
SYS 1001362 R RRE A T LU 20 AR 4347 X, Bamianshan National NR, Guidong, Hunan, China MT625852
SYS 1001631 HET P I REAESFE R 2 SR G4 X Huaping National NR , Longsheng, Guangxi, China MT625854
P48 1SR Lycodon sale KU327571 FEATEE R Palawan, Philippines KC010384
KU309447 FEA IR Palawan, Philippines KC010385
SEHEWESENY Lycodon semicarinatus — BBREER Ryukyu Archipelago AB008539
CIB 117521 o [ PG AR B A Motuo , Nyingehi, Xizang, China MW353736
FI5ERY Lycodon septentrionalis B
KIZ 039564 = s Mengla, Yunnan, China 00743838
HRS I Lycodon serratus KIZ 038335 T = 4K Deqin, Yunnan, China MW353746
A IREIIME Lycodon sidiki MZB. Ophi. 5980 — KX822583
BT IR Lycodon stormi JAM7487 — KC010380
MBS Lycodon striatus FBRC_DNA205 — MK089444
MVZ7291678 EPEEJE PEE Indonesia MK844529
MVZ291679 ENFE JE VU Indonesia MK844530
MVZ291680 ENEEJEPYE Tndonesia MK844531
MVZ291681 EIEEJEPYE Tndonesia MK844532
MVZ291682 EPEJE P Indonesia MK844533
MVZ291683 EPJEJE VG Indonesia MK844534
J 1 3R Lycodon subeinctus - _
MVZ291684 FIE JE TG Indonesia MK844535
MVZ7291685 EREEJEPE . Indonesia MK844536
LSUHCS5016 LR PIE 5% ¥ Pahang, Malaysia KC010382
KIZ 039729 PEZFEITLE Yingjiang, Yunnan, China 00743837
SYS 1001155 FES AT AT B Neilingding Island , Shenzhen , Guangdong, China MT625846
SYS 1001943 FE A HAE Yingde, Guangdong, China MT625859
GP2188 1 R Yunnan, China K(733204
SYS 1001800 T A K% 4 Dawuling, Guangdong, China MK201581
SYS 1001775 PR 1 Darongshan , Guangxi, China MK201582
HS11006 HE Z 8552 A Mengzi, Yunnan, China MK201304
M EISFEE Lycodon synaptor HS12087 T %ﬁej qu Kunming, Yunnan, China MK201308
HS13002 "1 Z HI £ Honghe , Yunnan, China MK201309
GP3270 [ Al L1 Daweishan, Yunnan, China KP901019
GP3288 T E Z % 5% Maandi, Yunnan, China KP901020
GP3515 P R v Lincang, Yunnan, China KP901021
GP3545 R Yunnan, China KP901023
SLIR ISR Lycodon sani CAS 239944 i) 45 FFHB S Kyaukpyu , Rakhine State, Myanmar KC010386
CAS 210323 2 fe) S B34 DL 50 9% Thabakesay , Saging, Myanmar AF471040
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Table 2 Morphological characters of Lycodon gongshan newly sampled in this study

Morph(ﬁ:ﬁ:ﬁ?g aracter LPSYS2022070404 LPSSY20210708
4> K:/mm Total length 495 556
J2 1 /mm Tail length 105 125
34K /mm Head length 10. 6 10. 8
3k %ié/mm Head width 8.0 7.6
3k 75 /mm Head height 3.54 4.20
EL[H] % Internasal 2 2
&% Prefrontal 2 )
A5 15% Frontal 1 1
TH % Parietal 2 )

ME I % Supraocular

1

1

51 Nasal SRICHTIE PR T I )5 258 H B G VLR SN IR S T BN EE o R
Wi Loreal 1, e K AE , A7) £ ] i 1, K AE AN b7 B ] g
HEFT#E Preocular 0 0

HIE J5 1 Postocular 2 2

i Temporal 2+2 242

Wi Rostral 1 1

L JFE % Supralabial 8(2-3-3) 7(2-2-3)

TS Infralabial 8 8

%1 Mental 1 1

Wi A Chin-shields 2%t 2%

#748% Dorsal 17-17-15 17-17-15

Ji % Ventral 197 204

JIT#% Cloacal plate 1 1

J& 1 Subcaudal 75 83

W) T /mm Snout-vent length 380 431

HIREEL Dorsal bands 28 31

FEFRGUEL Tail bands 9 10

LPSSY20210708 {475 LA (8 &, H 31 kEH 8
G, BB 10 55 5 5 — A BUE T2 9 AU 5% 5 Sk 63y
SR E, R mis . SKIETH H ARSI, FE 2
T 4 RS B, TR RS 2 I R, TR 1 L R By
St H 515 A SOE A6 5 .

2.2 1RYREMHGER BT

FETFLRBIR Cye b 751 (1 050 bp) A HER P 3R
Py DU (1 2) s, SEM 7S B8 X iR AR 1
PRl Jg RE 7R (LPSYS2022070404 5 LPSSY20210708)
5ok [ SN BT REAS (PQ505674) B —37(1/99),

X325 5k B CRUE ORI UK i) Je
P B B B T L B P 47 AR 955 S35 (1/100) 2
N3 A ST BT T A BN BE T REAR Z [ A
w5534k (p-distance = 0) , S5 W7 LU IXFEAS A9 3815 43
AL /IN, p-distance M 1. 0% ~ 1. 6% ; 2E/N T 56 &
A RhE] 35 A B S (5. 2% ~ 20.3%) .

G T RGRE ST R AEEEE FIE S AL
G5 I SRR 52 M S K AL R AR AR S 5T 1L
SEZN
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A. LPSYS2022070404 (¥ 53 5 ) ; B. LPSSY20210708,

A. LPSYS2022070404 (Photoed by HUANG Guigiang) ; B. LPSSY20210708.

&1

ClIR=E7N:

Figure 1 Lycodon gongshan

2.3 REEiE

N LK I 2 e A el bt <08 Y 989 el 5 38 it 2 el
I3 — R AR A AR P B 2 30 ko PAR
PRAS 2 B ) A S R A AL AR T T, MR
e 3R 3y o P N NS RITRTEE ) e e B N B %
Aii 1) WA € 17 28 W) Bl A 5N E R (Tylototriton
kweichowensis) . 7K 3 48 /)N 81 ( Pseudohynobius shu-
ichengensis) | 5 F& B& W ( Hypselotriton cyanurus) . 7K 3%
£ W& (Boulenophrys shuichengensis) . z~ B /N B 1
(Glyphoglossus yunnanensis) . % 3t & W¢ ( Euprepiophis
mandarinus ) F1ZE B WE (Achalinus meiguensis ) 55

3 itig

DT RGBT R, SN N BT )

S E I RA TR R (K2) , PIE A i3t
o b ABEAT SR WIL X AT S — e
JER A . TEIEAS b SRR B A T 1Lk
DXL SR DT L PR AR A AR L (B 5 1), S KR
A5 CAIE IR KA KA 2 (0. 209 ~ 0. 215 vs.
0.212~0.224) ,{HHHE iy @ G 2K, M 25 C A e %
MR A | MCHE R % . FRATH E 3, B ER Y
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