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The Rapid Racerunner Eremias velox velox
Found in Turpan City, Xinjiang, China
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Abstract: The Eremias velox complex, a widespread racerunner in arid Central Asia, exhibits high
morphological and genetic variability among different geographic populations. According to historical records,
there are two subspecies of E. velox distributed in China, including E. v. velox from the Junggar Basin and the
Ily River Valley, and E. v. roborowskii — elevated recently to a separate species E. roborowskii —endemic to

the Turpan Basin. During herpetological surveys in May 2022 and July 2023, we captured three specimens of

HEME F=UOHES AR ELZETIE (No. 2021xjkk0600), [HR HARBEIEETEH (No. 32070433);

* JBINME#, E-mail: guoxg@cib.ac.cn;

# LR —1eE  HAF, &, WL B RS REUKE: E-mail: tianll@cib.ac.cn;
BT, &, WLHRRA: BPAT: TS RSKE: E-mail: caizh@cib.ac.cn.

Wk H I 2023-06-15, 1&[EI HI: 2023-09-18  DOI: 10.13859/.¢jz.202423116



2 34 FHRI A S B aRi 85 38 A IUARD PRI 415 44 A *259 -

Eremias by hand near the Yiwanquan village of Gaochang District in Turpan City. To identify the taxonomic

status of the three specimens, we used several methods as follow. We determined and complied the segments

of the mitochondrial COI gene, and used Bayesian inference (BI) and maximum likelihood (ML) to

reconstruct phylogenetic relationships. We calculated the uncorrected p-distance of different clades/subclades

and compared the morphological characteristics. The morphological characteristics of the three specimens

are consistent with those of E. v. velox (Fig. 2, 3 and Table 2), the results of phylogenetic relationships and

haplotypes network (Fig. 4, 5) and genetic distance also indicated that the identity of the three specimens is

E. v. velox. The occurrence of the nominate subspecies E. V. velox is a new reptile record of the Turpan

Basin, which is also reported for the first time in the south of Tianshan Mountains. Our finding could

provide basic data for further exploring the phylogeographic pattern and evolutionary history of the E.

velox complex.
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Tablel Samplesand GenBank accession numbersfor COIl gene sequences used in this study
e — VN7 E235°4 & - kS ;
*it S*Tﬂ?*? IEZ 9%}% TAEH GenBank &35 Ry
pecimen Longitude Latitude . GenBank
Taxon Localities . Source
number (E) N) accession number
GXG1711 88°51'52" 43°12'59" i E i e R T e A X OR018148
GXG2802 Gaochang District, Turpan City, ORO18146
Xinjiang, China
GXG2803 ORO018147
o] [/ " o r " g FIED =R
GXG2662 87°25'01 47°14'33 ¢|£|%ﬁgg}w¢&g ) ‘ OROIS180
Fuhai County, Xinjiang, China
GXG2663 87°0626" 47°09'47" o [ Er SR 2% T EUA AR S AT ORO018181
Dunchagler Village, Altay City,
Xinjiang, China
GXG2692 87°37'16" 47°04'01"  wp[EHriEAE B OR018182
Fuhai County, Xinjiang, China
GXG2702 87°57'01" 46°36'53"  r [E B R S ZE T ORO018183
Altay City, Xinjiang, China
GXG2716 87°42'47" 47°42'06" v [E] S gE T 2 2k OR018184
Highway from Altay to Kuqa,
Xinjiang, China
GXG2736 87°55'59" 46°31'58" i [E Fr s AR T 1L ORO18185
Fuhai County, Xinjiang, China
GXG2851 86°48'56" 47°40'53" i [E] S gE A AR OR018186
Burjin County, Xinjiang, China
1 Y 47 T 2
mﬁ.ﬁmhgﬂﬁ GXG3090 88°25'45" 47°14'06" o [F Hr EAE AL HIE G216 ORO018192 Nﬁﬂ
Eremias velox velox . This study
Country Road 216, Fuhai County,
GXG3091 Xinjiang, China ORO018193
GXG2874 87°35'09" 47°2526" i EFrE AL ORO18187
Beitun City, Xinjiang, China
GXG2987 85°46'48" 47°14'32" i E B ORO18188
GXG3092 Beitun City, Xinjiang, China OR018194
GXG2999 85°47'07" 46°07'26"  Hp[E 8 e b FD AR T SR X ORO018189
GXG3000 Devil’s City Scenic Area, Karamay OR018190
City, Xinjiang, China
GXG3083 88°16'01" 44°41'09" v [E] 5B B B ORO018191
GXG3118 Fukang County, Xinjiang, China ORO18195
GXG3119 OR018196
Guo523 82°35'10" 44°32'54" o [E 5 gEoRE V] B HQ733915
Jinghe County, Xinjiang, China
JF1293 82°48'32" 46°27'43" v [E RS B T HQ733910
Tacheng City, Xinjiang, China
JF1230 84°00'37" 44°25'14" v [E] S 5B 1 5 T v SR R HQ733911
Gaoquan County, Wsu City, Xinjiang,
China
GXG279%4 89°1628" 42°45'36" i [E B R T T X OR018197 AT
GXG2795 Ayding Lake scenic spot, Turpan City, ORO18198 This study
Xinjiang, China
GXG2800 ORO018199
GXG2804 OR018200
T 4202 R
E. roborowski GXG2811 OR018201
GXG2813 88°54'45" 42°51'56"  d [E HrEEE Teaa H OR018202
GXG2814 Tuokexun County, Xinjiang, China OR018203
GXG2815 OR018204
GXG2816 OR018205
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e — AV % z - iasT ;
*it *TZFF I'fﬁ ZﬁfE FAEH GenBank %5 el
T Specimen Longitude Latitude . GenBank
axon Localities . Source
number (E) N) accession number
TESHHHAREAHM  MvZz233263  62°21°00” 37°18'00" - 2 i dH HQ733913
E. cf. velox Mary Welayaty, Turkmenistan
MVZ233262 HQ733914
BB AR MVZ285535  54°15'00" 37°22'12" R HTE HQ733912
E. cf. velox Golestan Province, Iran
BRI caucasia JWFP  ROM 23498 — — M2 ik 5 e AF206576  Fu 2000
E. velox caucasia Daghestan, Russia
BRI JF1313 47°18'36" 86°46'12"  rh[E M HEA R EL HQ733920 PN
E. arguta Burjin County, Xinjiang, China This study
Wz BT R b MVZ233433  31°27'36" 52°06'36" R4, HHEH HQ733940
E. persica Fars Province, Iran
r4
o
S
wv
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Collection sites of E. velox

70° T
HESIHARER CRIGARFE, Liu et al. 2019)

©® Collection sites of E. velox complex from Turkmenistan, which

90°E

has been recognized as an undescribed species (Liu et al. 2019)
PIREE R (CREERFHF, Liuetal 2019)

® Collection sites of E. velox complex from Iran, which has been
recognized as an undescribed species (Liu et al. 2019)

5 ARG oA T4 T 1 BRAP R HE AP RIE

Collection sites of E. v. velox in Turpan

o HEEFRRITRER

Collection sites of E. roborowskii

B 1 B THT R ARl R & A AR R

Fig. 1 Collection sites of the Eremias velox complex samples used in this study

FHIE, DLASEHTA SR BRiT 52 A 1A R TR A5 A
7 (Szczerbak 1974, Chirikova 2004, JEVZE
2014, Chrikova etal.2019), EHL 19 MRS
FEXT KB 3 5 BRI AR A i3E 47 I 2 A0 -4

ffi % (SATA91512) B BHs R (Ei%
0 ~ 200 mm, AEHEF] 0.01 mm) W& 6 A&
ERNIROR SR N SNERS s SN NI % ISR 95
KGR THE 13 Do, s BIE
R NS WU B MR AL

KRt g I BT 5. I — BB
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F Bt FTHBI¥IA FishFl1 (5-TCA ACC AAC
CAC AAA GAC ATT GGC AC-3") Al FishR1
(5’-TAG ACT TCT GGG TGG CCA AAG AAT
CA-3') (Ward et al. 2005). PCR XMi{k &N
25 ul: 2 x SanTap Master Mix (blue) ( 4T
VA RATD 12.5 ul, ddH0 10 pl, 541%
1 pl (10 pmol/L), DNA #ifR 0.5 pl (20 ~
50 mg/L). PCR JX N2k A: 94 CTRALME 3 min;
94 CAZME 40 s, 50 ‘CiBK 30 s, 72 CIEfH
60 s, 35 NMEM; JEHLEHIG 72 CARGEf
8 min. WA 5 St Bl A TR
A FEILE ABI3730 Wl 7 A BRIy, 35 5140
FEH 38519, 375 FA& 3] GenBank (&%
FHE D,
14 R
W7 B 43 4 kL B R CcOor 7 4 18
SeqManll (Swindell et al. 1997) 2% I B At
ITIERBER T S5, T35 5T 5 W ) 5]
1, 33 COI 2K fr B 666 bp. £ MEGA v7
(Kumar et al. 2016) FEATEEXT, EHEHED)
ML RIARIEAE B DNA J7 51 B0 1F il 2 J
i, VIR AR 2 S BA 6. EF
IR R R AT &R0 1, SR IRAR HIT
AR # DL BC& M\ GenBank 211
JFH (R 1D, et 39 %56, AT RSN
TRGKE 5T
15 REREAITSBER MK BRI
TRAE Guo 5 (2011) X ki Jm R 48K B 1
WrgE, VAR (E. persica) AN, H
R CE. arguta) AR . % H ULt B 4 12
( Bayesian inference , BI) #l fx K Ll 48 %
(maximum likelihood, ML) #J## KRG K H R
%, fE PartitionFinder v2 (Lanfear et al. 2017)
HR T DU {5 S MEN] (Bayesian information
criterion, BIC), {%H& COI FE:[A %6511 =4~
R REAT B A 0 X 7 58 s B AR Y (1)
o BRDF—. = =Arsisr AR GTR. GTR
+ G GTR + G + I #%, £ MrBayes v3.26
(Ronquist et al. 2012) HHJE I RG L EH
B, BFERANLIEE, N EEET 4 %S

YR % 54 /R B} K (Monte Carlo Markov
chains, MCMCs) J5¥3247 2 x 107 4%, % 1 000
RIMEE—IR, BJa &7 25%8E 4 (burn-in)
FEAR G, AR e — ORI A8 55 DL 307 /5 56 1 2
(posterior probability, PP). fx KAASAIEFY

R4 KB WIE IQ-TREE v1.6.7 (Nguyen et al.
2015) #EAT, FT 5000 KEERE R (ultrafast-
bootstrap, UFBoot) PFAl 1 fi S RFF%.

7f DnaSP v5.0 (Librado et al. 2009) &
AR, BT A 542 (median-joining, MJ)
J7¥E7E PopART (Leigh et al. 2015) %4t
B SCH LA B AT 0 24 PR 2
16 BILHEH

i} MEGA v7 (Kumar et al. 2016), X
ABIE p FEE (uncorrected p-distance) 115 %
AR VLS S Z A B3 184 B

2 SR

21 EEEEE#HR
B R 3 S HEVERRTAR A (GXG1711,

GXG2802 1 GXG2803) HITE AL 5 P25 Bk
W4 44 R — B0 GRRRB55F 1999), BRI
kAR, Wk e KT @ . Mk — A8 0k
62/62/66 ti; KM IR NG 16 M METHIME
FIEATH BN 3073129 M BRALE BN
2121718 XF5 e FLIAIESE 5> 5 4/5/4 ML; JFRERER
JURREE S 5009 30/29/28 M; RS- E 4>
931728027 M LIS NS S, 5
W& GRARBEEE 1999) Ff Arfliad () B2 JpR i
e Wi EJEwE 8 ~ 11 ¥, FIEEE 7 ~ o Mk
fE—% A BRI L E kAo 30/31/30
ML 5 UG RRITHE 4 A A A 42 4k 25 401 R —
Pk 28 ~ 33 BUHHFRF; SN 5 X, 53
WG GBRUR S 1999) wF Bk (b pR i 1
ZMET S X, A 6 X —3; NLATEEY
N2 K. B IEBRIRLEE AR A A E R AR
i, JRANKARH, & Cib) KINF 4-3-2-5-1.
BOAL 17 ~ 234y, BefLmElkask/ N, 3 ~6
MU, AB WL 7 K. FRASAR LI 2, ARJE B
B2 2.
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s - 1 10 mm

B2 SRET &K R BRI T8 42 A K k& 2 AR
Fig.2 Eremiasvelox velox and E. roborowskii collected in Turpan City

PUb BRiliTe 4 WAl a. d3A GXG1711 (XIEEHD; b, frAk GXG2802 (FFZEtH); c. biA GXG2803 (f:FiH). d. mh&FRRM (35

TR

Eremias velox velox: a. Specimen GXG1711 (Photo by LIU Jin-Long); b. Specimen GXG2802 (Photo by GUO Xian-Guang); c. Specimen

GXG2803 (Photo by XU Rui). d. E. roborowskii (Photo by GUO Xian-Guang).

*2 m&FEITRIMITEE EHNBESEER

Table2 Measurements of three specimens of Eremias velox velox from Turpan City

FrAS Specimen number

JEASHFAE Morphological character

GXG1711 GXG2802 GXG2803

T Sex it Male i Male i Male
SkiAK: Snout-vent length (mm) 61.22 59.77 63.95
3L Head length (mm) 14.77 16.71 17.92
3k %% Head width (mm) 8.10 9.22 10.53
A Fore leg length (mm) 25.74 26.00 24.20
J& I Hind leg length (mm) 40.08 40.11 42.14
JEK Tail length (mm) [k % Tail autotomy 99.93 100.73
Frphk— JA 8544 Scales around mid-body 62 62 66
e K A8 ) I 85 % Number of ventral scales in the longest line 16 16 16
JIETHI A 51 % 17 % Number of transverse rows of ventral scales 30 31 29
% FLAEL Number of femoral pores EN L‘?ft 2 2 8

il Right 21 22 18
R LI 8% %L Number of interfemorals 4 5 4
JE A JLA B Number of scales of 9™ ring 30 29 28
FEHB A T FR 854 Number of scales of 10™ ring 31 28 27
L JE 547 Number of supralabials 8 8 8
T JE4L Number of infralabials 8 8 8
FUA B4R A 2k 1% A% Number of scales between postmentals and collar 30 31 30
#UA (3F) Number of postmentals 5 5 5

JLHT%% Preanal scales 2 2 2
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22 HAEHR

WA AEHAT TR 1L AR, 6 35 1) o BE
WAL (B 3a ~ ¢)o TEEAMEFEIHE
(Calligonum mongolicunl). ZE#jtd (Lycium

ruthenicum ) . K th ¥ #] 3k ( Echinops

3
|

gl

ol \ s

tjanschanicus) (/& 3d) K 114% (Guel denstaedtia
verna) (& 3e). [FIRG 1) ICAT NI A 4 i
(Phrynocephalus axillaris, & 3f). A4t
J& (Tenuidactylus dadunensis, & 3g) KA{t%%
I (Psammophis lineolatus, K| 3h).

d

B3 HROD AR 4% WA R A SRR AE B K R B IR AT 30 4

Fig. 3 Habitat landscape of Eremias velox velox and the plant aswell asreptile distributed herein

a~c. A d KiiEs sk,

e. KOLE; £ VbW g KHEARBEE; h TE%ME. (a. c~h. FRZEEH: b, RIED

a - c¢. Habitat landscape; d. Echinops tjanschanicus; e. Gueldenstaedtia verna; f. Phrynocephalus axillaris; g. Tenuidactylus dadunensis; h.

Psammophis lineolatus. (a, ¢ - h. Photos by GUO Xian-Guang; b. Photo by XU Rui)
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23 REKREHT

T8 DU A KBRS B RS K
BRI — 2 (- 4), PRB R R AR 1
FERYE N T 4 AN SHUEAH SR X R, HER
HRRIT S &R CRAEPUD BRI 42 AP S 5 P
5 ki caucasia LRI 37 ) 63 R 7 &
FEAMEF R R LRSI R . 24
SRR TR SRR, TR R 45 44

GXG2663
GXG2692
GXG2702
GXG2716
GXG2736
GXG2851
GXG2874
GXG2987
GXG2999
GXG3000
- GXG3083
GXG3090
GXG3091
GXG3092
1/93 —GXG3118
GXG3119
GXG2662
JF1293

- JF1230

— Guo523

1/98 |

_1/99] _[GXG2794
GXG2813

GXG2795
T GXG2800
GXG2816
- GXG2804
GXG2811
GXG2814

L GXG2815

1/99

0.9/77

L
0.02

GXG1711
‘[ GXG2802
GXG2803

AF206576

1/96 MVZ285535
1/100—— MVZ233263

MVZ233262

PV ST SRR A 1.0, HIEZEEN 98%:;
2 WA S R F RN 1.0, HERF
I 100%; &R RGN 1.0,
H ST RN 99%, HiZsw 2Nk Ttk
BF. HEFEBXKEN 3 SR, AT
Xof ARG R 4 R S, 1ZE S 5A 1
MR B R caucasia A TE 32 B8 78—,
JEE RN 1.0, HESCREERN 93%. &K

PRAZIFRUT 15 2 A

Eremias v. velox

I R Bk Wi caucasiall

E. v. caucasia

=g ]

E. roborowskii

I P BFEE Iran population

TSR
Turkmenistan population

B4 ZET COl ERMENPE R & & I H#r 50% £ 5 —8o

Fig.4 50% majority consensustreeresulting from Bayesian inference for the COI dataset of Eremias velox complex

SRR/ B R SRR ARAE R RS e, A R B /A At

Posterior probabilities/UFBoot values are indicated above the relevant branches, scale bar represents substitutions/site.
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WS R PRI S RO B M A R
BN—ARI, ERMEN 0.9, HEZFEEN
77%, A AN PR 2 W H R A R A — i,
KAEHE MR N 1.0, HESZFFR 96).

BB (B 5) SR, AR
FFH5 R 5 AN, 5RGKE T2 4
NS FR T AR IR S F BT AL 1 R S T SO0
N, Fe4 WA 5 caucasia WAV S A5 N
— AN . TR WA A W A A,
HAb RS A, RIS RRIA 4
Fys T HAD S RIYRIE R RGE M . RIS AT

ARSI 2 I BT I 5 AN 2 )2 2L
IR, RALHIIRT 12.
24 BILERE

BT COL BT, PR R & 414 4 A
X R B IS AL B B YE FEA 7.4% (k3% IRk
KRG AR S R AIBEIE R ~ 11.9% (PR
A RS2 2 5 S A S R AR EE B ot
B 7 BTS2 R 5 G B RO SR (R 8 AR R
(7.4%) BN, HABSZ R B AL IR KT 8%
(R 3). YD RIHE 42 0 Rk 52 5 P05 bR i
caucasia V. [l i5 1% BE BN 6.2%.

: : —0
PRAG IR 4 WA I3

Eremias velox velox clade
B R caucasia WP 37
E. v. caucasia clade

B TR S R

E. roborowskii clade

PHRARE R

Iran population clade
TSRS R

Turkmenistan population clade

Bl 5 ZET COl ZER FFIHIR D BRi 52-& Ak 45 2 o) 25 &
Fig.5 Median-joining network based on COI gene sequence haplotypes for Eremias velox complex

(58 P /N 3G AN RE RS T B R AR, JHAR IR AR, /N R PopART FOPHHE T (K A B Y

Circle size corresponds to relative numbers of individuals sharing a particular haplotype, and short bars crossing network branches indicate

mutation steps; small dark circles indicate median vectors inferred by PopART software.

R 3 RPRRME SR E R IE B LB

Table3 Uncorrected p-distance of different clades/subclades for Eremias velox complex

% Clade 1 2 3 4 5
1 B BRI 3 & Eremias velox clade
2 OB RRMTTE % WA SC E. v. velox clade
3 PUB kT caucasia I FHlE 57 E. v. caucasia clade 0.062
4 BRI R E. roborowskii clade 0.089 0.082 0.089
5 PHEAFNEESC R Iran population clade 0.101 0.095 0.114 0.074

6 - JF 2 H A S & Turkmenistan population clade 0.119 0.110 0.109 0.101 0.084
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3 Wik

TSR, RFFFTRKIH & F%—
JIRMER 3 SRR A (GXG2802.
GXG2803 F1 GXG1711) Ff-A LB 236 JpR i
TR MR BT A B AN FI0U) 2 AT 1S B D A
PR A 7 5 T (1) B 25 R FIR 0 R T ASRRAE s AR
HR B B 2 R i B ) S R LA B (1
J FLECRFAE DA A2 22 B0 68 35 RR i MA (72.7%)
H— M58 K AL AT &% 85 i ( Chirikova et al.
2019),

FT COl ZEH 5+ RGK B 73 i,
K E S A — TR T 3 5 BRI bR AR 35 kA
PUD BRI 22 AP S A, B 2 R 245 ] 2 3R
AR 2R, 3SR O PR R 45 4% 0 Ff
JE R IR AN B 2E PP BRI caucasia M7 FIE
Y5 Liu % (2019) Fristalpg) SR ERA Jhk i
caucasia i # (E. v. caucasia sensu lato) —3(.
PRAD BRI i 42 A S5 i 3 BRI S 5 2 (]
(P E 2 I 8.2%, i3k — 2 S FF GXG2802.
GXG2803 5 GXG1711 iX 3 SHRAA R &7
JRIGT o 33X 55 50 T A I ek 5 2 2 b B o A PR PR
BRI G AR I D BRET - roborowskii I Ff
Ot 6 2% BR T AW (Liu et al. 2014,
Chirikova et al. 2019, Liuetal. 2019) AA—%,
R, — 5 R AT R BLRIIX 3 5 R b
BRI HE 4% S0 Foft, A I 65 A 23 M P T 55 4 AT 1
S

BT COI B:H )+ RG K E 4 Ml 5,
& 2 BRI SR N A — SR (JRSRME N 1.0,
HESCFRRN 99%), AT TR J g 2
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Fig. 1 Centropus bengalensis (Photo by WANG Rong-Xing)
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