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Lycodon gongshan Found in Tibet, China, with Description of Hemipenes
and a New Color Type
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Abstract: One specimen of Lycodon was collected from Chawalong Town, Zayu County, Tibet Autonomous
Region, China during filed work in August and September 2018. The specimen from Zayu was similar to
holotype for morphological comparison (Table 2). Analysis of mitochondrial DNA Cyt b sequences revealed
that the sample from Zayu cluster with samples from Lushui and Lincang, Yunnan Province. The genetic
distance within this clade was limited in 0.004 - 0.018 (Table 3). The specimen from Zayu was more related
with specimens from Lushui with a minor distance between 0.004 - 0.006. Combined with morphological
comparison, the Zayu specimen was finally identified as L. gongshan. This was the first record for the species
in Tibet Autonomous Region. We also presented description of the hemipenes morphology of L. gongshan for

the first time. Hemipenes of L. gongshan near bulbous, covered with small spine; spine on hemipenis larger
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and keratinized on base; no calyculate zone on top. Hemipenes not bifurcate; sulcus shallow, distinct, without
spines; reaches 5™ subcaudals when everted (Fig. 3). Two known body coloration of the species were recorded:
rufous with black banded from Lushui and the type locality Gongshan County, Yunnan Province; white with
black banded from Panzhihua in Sichuan Province. However, the body of Zayu specimen are olive-brown
with black banded, which is reported for the first time.

Key words: Tibet; New record; Lycodon gongshan; Hemipenes; Coloration
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Fig. 1 Distribution map of Lycodon gongshan

L2, D9)IAREERAET (BRPEFTSE 2018); 3. mFARIIINYOKT & HM CAUIFD; 4. PG X EMBE LIRS CRFIF); 5. 8
AP A E IO EBOEIT S (Vogel etal. 20115 6. =FHE K (Vogeletal. 2011); 7. ZFIEIRIETT (Guo etal. 2015).

1, 2. Panzhihua, Sichuan Province, China (ME7#r% 2018); 3. Lushui, Nujiang, Yunnan Province, China (This study); 4. Zayu, Tibet
Autonomous Region, China (This study); 5. Type locality, Dulongjiang, Gongshan, Yunnan Province, China (Vogel et al. 2011); 6. Longling,
Yunnan Province, China (Vogel et al. 2011); 7. Lincang, Yunnan Province, China (Guo et al. 2015).
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R T A BT, B E (Vogel et al.
2011). & (Guo et al. 2015) PAKVO)I4
BT (FEPEATSE 2018). IHIRTEZERBIT K
LB 1 TT 1L A PR N PG5 E 76 X e 2R A e
K.
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11 HEXEESHELRE
P E R A (A5 CIB07557) A 1

SHEYERUE, VKRR 2 SRV A
(A7 A 5 4r 5l 4 CIBYN201909189 #il
CIBYN201909286) . 5 A4 I B 5 E S T L EE
Z# (HE 100 mgkg) #F)E, UL R
FEART 95%I5HG th IFAE - 20 CoAF T IRAF
SR ARA T 10% A6 /R SRR [ E, 3
IKFTPAARA T 80%IEHS il g, feJe bn A Fo1 O
FAAE 80% P FE s A7 T [E R 7 Bt R A= 4
WEFERT . ARARI & DA K 6% i s <
Edp ) GRS 2006) . bRASTE A & HE 4
£ (total length, TaL). WJL{ (snout-vent
length, SVL). FE (tail length, TL). k&
(head length, HL) 13k %% (head width, HW),
% Bk (supralabial ). N 5% (infralabial ).
RERT®% (reocular). HEJS#% (postocular). HET
i (subocular). Hife§ (loreal). JE% (ventral).
& % (subcaudal). Hi%1T4L (dorsal scale
row, DSR) PLAFH#M %L (body and tail bands).
PRI TTIEZ IR Zaher (2003) DA
R (2010). 73R RGSH (P EPT., €
TR E R %) (CETE5E 20200,
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FrEt. 2% Wang 25 (2020) EHEARIEC
HIPM KRR Cyt b P HHEAT RGR B i (R
Do fEH ClustalX 2.0 FARi8 BR AL B % i
AT Z Ep HI Xt 1#iE MEGA7 (Kumar et al.
2016) BAFFFI AR IEE BB (uncorrected
genetic distance, p-distance) TH&H FMIEEY
Rl AL BE 2 . 383 MrModeltest2.3 5%
A, BT DLt (% S EN (Bayesian information
criterion, BIC) GE#mAMLE R B, if
HARMRMET N GTR + 1T + G. i
Mrbayes B4 DU, 72 DU 2 3 A
IBAT 10748, 4 1000 ARFATHEE, HHIH 25%
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M Tt E— A — 2R, ¥ 0t 5 56 w2

(Bayesian posterior probability, BPP) %55}
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#1 FATABAK CytbFIIfER
Tablel Information for Cyt b gene sequences used in this study
- GenBank 3% 5 -
SEZNCAEE bR s . : . e
Lycodon species Voucher ID At Collection locality GenBank accession References
numbers
FIISEZN GP 3515 o [E z 5 e v KP901021 Guo et al.
A . 2015
L. synaptor GP 3545 China: Lincang City, Yunnan KP901023
PE Bty VNUF R.2015.20 #$tH 5248 Laos: Khammouane Province MH669272 Luu et al.
L. banksi 2018
i3 o LSUHC:8365 LR PG R 25 M KJ607892 Grismer et al.
i ia: i 2014
L. butleri LSUHC:9137 Malaysia: Bukit Larut, Perak KJ607891
SR B LSUHC 9985 ISRV 7 B 5 1T KJ607889 Grismer et al.
i ia: i 2014
L. cavernicolus LSUHC 10500 Malaysia: Perlis KJ607890
PIESEIN CAS 234875 A g IR KC010365  Sileretal.
] - Chi 2013
L. fasciatus CAS 234957 Myanmar: Chin State KC010366
SYS 1002401 o [E = #FiH - China: Ruili City, Yunnan MT625862 ~ Wangetal.
2020
HEEE SYS r001357 o E IR EE AR MT625850  Wang et al.
ina: i i idong 2020
L. flavozonatus SYS 1001358 China: Bamianshan National NR, Guidong County, Hunan MT625851
NI SEAN 0 SYS r001250 HE RN MT625847  Wang et al.
i i ina: i i 2020
L. futsingensis SYS 1001494 China: Mt. Nankun, Huizhou City, Guangdong MT625853
SYS r001667 hE R A MT625857
SYS 1002123 China: Gaoping Provincial NR, Renhua County, MT625861
Guangdong
2 4 B SYS r001155 T RIEYI MT625846 Wang et al.
L. subcinctus China: Neilingding Island, Shenzhen City, Guangdong 2020
SYS 1001943 o AR e MT625859
China: Shimentai National NR, Yingde City, Guangdong
ZHt [ g FMNH 258659 ZHYP TS Laos: Salavan Province KC010368 Siler et al.
L. laoensis OGN . . 2013
LSUHC 8481 I 78 %44 Cambodia: Pursat Province KC010370
i (3R SYS r001654 o [ e 2 MT625855  Wangetal.
: ] . . . . 2020
L. liuchengchaoi SYS 1001655 China: Shennongjia National NR, Hubei MT625856
gl 3 o VNUF R2017.23 gL MK585007  Luuetal.
L. namdongensis Vietnam: Nam Dong Nature Reserve, Thanh Hoa 2019
[Eepagiaid VNUF R.2017.54  ##F5 T Vietnam: Ninh Binh MH669268  Luucetal.
L. meridionalis VNUF R.2017.88 HHi 7 Vietnam: Ninh Binh MH669269 01
g SEAN 0 KIZ01623 FHEPU I E China: Luding County, Sichuan KF732926 Lei et al. 2014
L. multi t 5
mutizonatus SYS r002411 ot [ H #{[zF China: Baishuijiang National NR, MT625863  Wangetal.
Longnan City, Gansu 2020
LTSN ZFMK93746 ke = MN395829 Janssen et al.
i i : istri 2019
L. pictus ZFMK93747 Vietnam: Ha Lang District, Cao Bang MN395830
FREENE SYS 1001770 "R EWIT China: Mt. Tiantai, Zhejiang MT625858 Wang et al.
2020
L. rufozonatus SYST002061 i HT R MT625860
China: Yangjifeng National NR, Guixi City, Jiangxi
S R SYS r001275 hE AR R T MT625848 Wang et al.
L. ruhstrati China: Shaowu Jiangshi Provincial NR, Nanping City, 2020
Fujian
SYS r001309 e PN ) MT625849

China: Jiulianshan National NR, Longnan County, Jiangxi
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g&R1
P =) N
FIERUE R VIR A SKAEHL Collection locality Gii%ii?(kazj:szn RIR
Lycodon species Voucher ID References
numbers
S R SYS r001362 o [ T A AR MT625852 Wang et al.
L. ruhstrati China: Bamianshan National NR, Guidong County, Hunan 2020
SYS 1001631 R E T VE R MT625854
China: Huaping National NR, Longsheng County, Guangxi
bk B R IE N/A LiEk# & Ryukyu Archipelago AB008539  Kumazawa
L. semicarinatus etal. 1996
ISP 3T SYS 1001542 o P R MT602075  Wangetal.
ina: i i i 2020
L. cathaya SYS 1001630 China: Huaping National NR, Longsheng County, Guangxi MT602076
pIIIISEaN o4 GP 3516 [ = #§Ilf China: Lincang City, Yunnan KP901022 Guo et al.
L. gongshan GP 3546 1 [E 2 # I ¥ China: Lincang City, Yunnan KP901024 2015
CIBYN20190286 [ Z R 7K — This study
CIBYN201909189 China: Lushui City, Yunnan o
CIB07557 i E P ZEMS China: Zayu County, Tibet —
S Outgroup
R whibig KU 324614 A TEPE N A% 48 Philippines: Negros Occidental KC010340 Siler et al.
Boiga cynodon 2013
A e g CAS 201641 B F kR EF X Uganda: Kabale district AF471065 Lawson et al.
Dasypeltis atra 2005

B2 FEEBEAE KL AR
Fig.2 Lycodon gongshan from Tibet and Yunnan

a~d. PEREERNTTL APE (CIBO7557): a. #RTTHI; b MM ¢ kMU d. Sk e ~h. ZF¥7KTTL FAPE (CIBYN201909189):
e. R £ KM g SkE: b Sk

a - d. Lycodon gongshan from Zayu, Tibet (CIB07557): a. Dorsal view; b. Ventral view; c. Lateral view of head; d. Ventral view of head; e - h.
Lycodon gongshan from Lushui, Yunnan (CIBYN201909189): e. Dorsal view; f. Ventral view; g. Lateral view of head; h. Ventral view of head.

1+ 2 ¥ G209 #, RR6E 79 %), ALE%5% B 3HEEE, 2N 1HD, TR 67, B
B,OEEEMNEE S TGRS . EERERTY B 28 M. RIE I R AR SUA R R, B AN 4
RO ERE, WECRERE . AT D AR, SATERILRRA, hBREREE
wEoNE, BAMNMBEERY (EHRL 1 ZEHE, BTN,
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POK 2 SHEMERSUR AMER ERERBE AR B RBIEE . 550l AR AR
MEREAFT G 0L MG ERRFAE (R 20 AW ML, PKARABRIR R R RSN, Rt
I, PR &% TS R R TR S (B G 3-7 M), RIESLRRAATL.
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Table2 External measurements of Lycodon gongshan

774 Location

o —

Z?ygiﬁ %iﬁb%;t Gongzglfnj,nYu:nnan Lﬁu i{f ;J((ﬁn%n Pani)lllllﬁzﬁaluan
’ (Vogel et al. 2011) ’ (FRiEATSE 2018)

FRAS Specimen no. CIB07557 KIZ730034* CIBYN20190286 CIBYN201909189  PZH20170901

PETIFERS Sex & age HEVERUAR Adult & BEPERUA Adult & HEPERUAE Adultd EEPERUA Adult & BEVERUE Adult @

4K Total length (mm) 721 963 733 732 826

F Tail length (mm) 164 223 116 153 173

Jet/4= K Tail length/Total length 0.227 0.232 0.158 0.209 0.209

% Dorsal scale row 17-17-15 17-17-15 17-17-15 17-17-15 17-17-15

JI56% Ventral 209 212 207 203 213

&% Subcaudal 79 96 49 82 86

JE##% Supralabial 8 8 8 8 —

FES} Infralabial 9 8 8 8 —

HERT%% Preocular 1 1 1 1 —

fEJ5 %% Postocular 2 2 2 2 —

fE %% Supraocular 1 1 1 1 —

Wik Loreal 1 1 1 1 —

8 350 Ventral bands — 37+15 38+9 46 + 15 36+13

HIRLHL Dorsal bands 67 — 76 92 —

JEMGE Tail bands 28 — 18 29 —

* NIERRRA . “* is holotype.

B3 Tl EFEEREZE
Fig. 3 Hemipenisof Lycodon gongshan

a~c NEMFRA CIB07557, d N¥iKbRA CIBYN201909189; a. fF§iAihi: b. k&AM . Tmm; d. T,
a - ¢. CIB07557 from Zayu, d CIBYN201909189 from Lushui; a. Sulcate view; b. Asulcate view; c. Top view; d. Distal.
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PRS2 FAZRITEIE, Wi/,
SEHRRI A AL, T /N LSRR, TG i TR R
AR X, WEWE, JBZOLHE TR, WIE
iy, RN IR 5 AR T k.
22 HTRBRANBEER
FETLRRLAR Cyt b Fral i Fb g e h
DU (I 40, SRR 9K, it =3kEA
BA—X, IRFEN 1. MEXRNE, K

SRR —3 CGCFFEN 0.87),

HIR BRI T Cyt b 5481, M 595
IKFEAR 22 ]384 R B AN 0.004, 1T 5 IG 1R FF
AR FE RN 0.014 A1 0.017. #Bz/hT 5
Je& PN A A e ] R 8 AR BE S (0.075 ~ 0.201)
(£ 3.

Rk, 4560 TR ARE, JTHE
figh R E AL, B S K B T e 4

HERMMPIFEARLEAN— I CFFEND, 5 oINS N
1— CIBYN20190286.37k
CIBYN201909189.35 7K
............ CIB07557.2%1 ==
............... GP3547. 15 BULEHAE L. gongshan
1] 087 L GP3548.Ii5 %
0.98
415 ............................... WA FH I L. fasciatus
0.50 099] 1[ ............... 1I4EkE L. butleri
_‘—1{ ...................... FUBREENE L. cavernicolus
0.74
0.55 T DA IR L. rubstrati
1 L, X & A ERE L. liuchengchaoi
099 0.99 4|:(E ............................................. BES S ¥R L. multizonatus
HEHINE L. pictus
R A 3R0E L. synaptor
HEEE L. flavozonatus
T M L. meridionalis
1 0.98 YEDCSEI L. banksi
YL EHIRM L. cathaya
0.69 ] 0 TR H Y L. futsingensis
0.99 HASERE L. namdongensis
— FREERE L. rufozonatus
0.83 bR EERY L. semicarinatus

IR L. subcinctus

0.85

IE%EBIEI%!EE L. laoensis

4Nt Outgroup 1 |

AR A YRS Dasypeltis atra
................ RF MM Boiga cynodon

FA%/ 547 Substitution/site

B4 FT Cyt b ZEREFFIHIERN B RYF I H
Fig.4 TheBayesian treefor Lycodon based on Cyt b gene sequences

BN S5 BT IS fE B

The figures besides on each major node were Bayesian posterior probability.
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3 W

DRI SE2N: (=31 vy NLS DY/ € 71 77/ N | 62w 7
R EIE R R: SR AR BN 2
F, BEAMNBAEEL (B Sa), ETLK
g, MAAAINBIS, R GBS H AR
A A, (B 2); 5Tl PR A bR A T A
HAU o3 A (IR AR B S0, W g R
SARRTEBC R Bt (Vogel et al. 2011); Ji/KbrA
MR EAE O (B 5b) M BORELL R AR
AR A K A RS (BRETSE 2018).
PR A S H A= bR AR ) R 22 Rk, B
PERGE DT Ll PRI ol R R Bl 1% (e RE AR
DR, SRR BR A (K R Z R ) — A e

DII=EZN A S W Ly SR TR= i A AR
AT B ol vad . B I A T 1Lt X 2
RN, HOEno Az n. HarsR

BN, Ml ke, HAtER PR
S SRR EL S BL I 2 T U TR X AR
H5amammE. st B A 5L 2 Hh
VUl R 4%, T8 T H A Sy e 2y Hh 3 s
SRR TR, HERE. ERBEERL
T2 FrR AR TT I F R, R RE BT 4]
BEEE L, FTERME LERE N F (F
5¢) . 3 K T & BB BT LU e T8 18] R R
MR R (K 5d), Hrb 1 440 EEER
VAR B VA T Bk ) 2 2 k7 ( Sphenomor phus
indicus), 4 1 24 G- 5LIEAE AT IR TE % |
PRiEATSE (2018) TEERIEREEMTT L F e
AEBE NI R RISk . BTEL, ZEREFE DT
IR BT A A 858 5 0 7K DA S B AR I A B A A
Z5t. Tl AR AR AR 2R, ENLHIR
A, ATREARXT AR R ERIE N, X — R A
JEEEEIRNMEE . A, ARSCHRE TG

K5 BTl RIS
Fig. 5 Habitat of Lycodon gongshan

a. ZRP U0 EIREE: b, POK ST A o BREERN MR A d. PKITIE TR A
a. Lycodon gongshan from Zayu; b. Lycodon gongshan from Lushui; c. Zayu’s habitat; d. Lushui’s habitat.
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