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Abstract; The steppe racerunner ( Eremias arguta) is one of the most widespread species of the Eurasian racerunners
(genus Eremias) , inhabiting steppes and semi-deserts of eastern Europe and central Asia from Romania to Mongolia and
western China. Historically, 6 subspecies are recognized, and with 2 subspecies occurring in China; however, the taxonom-
ical status of some subspecies is still controversial due in part to their high morphological variability. The present study deals
with the intraspecies systematics of 28 samples representing 4 populations in Bole city and Ili River Valley, Xinjiang Uyghur

Autonomous Region, China, through morphological comparison and phylogenetic analysis based on mitochondrial DNA
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cytochrome b (Cyt b) gene. Cyt b gene sequences of E. arguta available in the GenBank were compiled for comparison with
the obtained haplotypes. Tree-based subspecies delimitation was achieved by using maximum parsimony, maximum likeli-
hood and Bayesian phylogenetic analyses. Bayes factors ( BF) were used to test the competing hypotheses for E. arguta by
comparing the unconstrained Bayesian tree topology to Bayesian trees with ‘hard’ constraints. The morphological features of
steppe racerunner population in Bole city matched the description of those from the Ili River Valley, with specific dorsal pat-
tern characterized by the presence of bright blue or green ocelli in breeding males. Phylogenetic trees congruently indicated
that the haplotypes from Bole city belong to the Ili River Valley clade, which represents a separate lineage with undescribed
subspecies (E. arguta ssp. ). The 3 hypotheses that populations from the Ili River Valley belong to the subspecies E. a.

arguia, or E. a. potanini, or E. a. uzbekistanica were rejected with very strong evidence (2InBF >10) , respectively. The
Ili River Valley clade is most likely the sister taxon to E. a. uzbekistanica and E. a. darevskii; meanwhile, there is no reli-
able evidence to reject the alternative hypothesis that E. arguta ssp. is sister to the remaining lineages of E. a. arguta (2 <

2InBF <6). In addition, the reciprocal monophyly of E. a. potanini and E. a. arguta was recovered albeit with low boot-
strap values and moderate Bayesian posterior probabilities. An alternative topology with samples of E. a. potanini nested
within the E. a. arguta clade was not rejected with very strong evidence (6 <2InBF <10). In conclusion, our results dem-
onstrate that; (i) the steppe racerunner in Bole city is not E. a. potanini, but belongs to the Tli River Valley clade and thus
represents a new record of E. arguta ssp. in Junggar Basin, Xinjiang, China; (ii) the populations from the Ili River Valley
should not be classified as E. a. arguta or E. a. potanini or E. a. uzbekistanica, but belong to a cryptic clade (an unde-
scribed subspecies) ; (iii) the phylogenetic placement of the novel clade ( subspecies) is unclear and needing further clari-
fication with integrative taxonomic approach. Finally, in combination with morphological variability, the validity of the
E. a. potanini subspecies was discussed.

Keywords: Eremias arguta; Ili River Valley; intraspecies systematics; morphology; cytochrome b gene; molecular phylogeny
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2017 4£ 6 H , 7E#i s B S8 2 b TR TIT 1 2R 5
P4 6 B () R B AL 55 (81, 692 29°F 44, 615 63°N,
MR 1 324 m) RAEF) 30 T RRUNTJE Eremias bRAS,
ZRUE 5 S N HURR M Eremias arguta, XTI, HAMERIE
AR5 Y B 1% 4 3.0 5% 23 A %) UK i AR D7 I A
E. a. potaniniZE 53K, T 55 4P BT 45 SRR Wi Fh B
AT 285 e E AR Bl 28 4 156 AH OC SOk (X 7R 95 5%,
1999 ; #7555 ,2006 ) , 1 5k B AT BEORR T 1 10 2k, (H —
BB Z XA o2 A R . KLUk, 24K
FE] P27 2 DA A M B 7% 4 b %) 50K B8 Ay 7R 5 S, A
B AN A WM E. a argua (8K 955,
1999) . IT4ER , Poyarkov 45 (2014 ) B2k 14 41 g
R b(Cyr b) BEPIRAITTE A B, Wi 1 v 307 L A ]
A I BURM A — M Sr AR SR 2 — D R R Y
BV A Eremias arguta ssp. , SR, AT ROAF 28 Ik
TR 58 L A bR A b ] P R A SRR b 1) b T 32
HAATIATERE . L, AW TSI 25 22 o1
FRYEF Y 5% R R P B Y] A )RR i A
TR R A 2SR A LU BT, B AR AR H A3 2
A, A TRABIFFE Y oA i 1 5% DCREORR 7 19 5 2= 3 3
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Sampling localities of Eremias arguta

Fig. 1
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Populations of E. arguta used in this study are shown by the numbers corresponding to those in table 1; icons represent the main lineages of E. arguta in

fig. 4 and fig. 5

X} SRR Eremias vermiculata WTEZSHEIA BT
13 > B R AT 00 1 A28 Sk AR K (snout-vent
length, SVL) | B K (tail length, TL) | 3k | ( head
length, HL.) | 3k %& (head width, HW) | 3k %5 ( head
depth, HD ) | §j i | (foreleg length, FLL) | 5 i K
(hindleg length, HLL) | i &% 17 %% ( number of ventral
scales in a longitudinal row across belly, VS) | & K &
m] i 8555 ( number of ventral scales in the longest line,
NVLL) J%&fL %% ( number of femoral pores, FPRS) | %
fL 8] % %0 ( number of scales between the femoral
pores, VBFP) &5 ( gulars, G) A1 B 854 ( num-
ber of caudal scales, CDA) . %8 WiEhr R R/ 3
0. 1 mm) JU & FRA ] EHIR

1.2.2 E[FZH DNA {2 PCR @R AMEF M2y
20 mg JH A2, R HI A% R 26 Ak 1R 77) & ( EasyPure
Genomic DNA kit EE101-01, db5t & XA Y A AH
PR 4% B d B A3 45 4 20 BR B2 UL R 4 DNA,

FHHE R 246 I/ ( NanoDrop 2000C, Thermo Sci-
entific ) F1 By i W 58 i i DK DU DNA. i 32 Fn 4 B2
BT, BRI S DNA BT - 20 CORFE .

PCR §" 3 %% Burbrink 4% (2000 ) F1 Zhao 45
(2011) ffiFHAY Cyt b 51, 455 2 PR B ROR X 51
YIRS sEE AT T AR AR R IR SR S
KI5 4. Cyt bF .5’ -AACCGCCGTTGTTATTCAAC-3’
F1 Cyt bBR-A:5° -TGGTTTACAAAACCAGGGCTTTAG-
GTT-3" , FrAr 519 1 vh 0 S R Ao B8 AR W e R AT
PRI G L. PCR SN Mix SR H] AR SR BR A )
F ARG BR/A ) TSINGKE Master Mix ( blue) ., PCR %
MK Z K 20 wL:2 x TSINGKE Master Mix ( blue)
10 L, ddH,0 8 uL, 5 440.5 wL,DNA KifR 1 uL.
PCR [ i 251 :94 CHULNE 5 min;94 “CAHE: 30 s,
42 CiBk 30 s,72 °C 2EfH 80 5,35 PMFH ;72 C &
ARIEAH 10 min, B PCR &1 X150 & B M x5 B, LA
B DR S g ik B 32 A0 DNA (5200, B PCR 74
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F1 BRI MRIEEFFT GenBank ERS
Table 1 Samples and sequences information of Eremias arguta

T B2 Rt R S i GenBank S5 g
Subspecies Site 1D Locality n peeimen Haplotype GenBank accession —p po ences
1D type number
1 Bulgan Somon, Mongolia 2 R-12604 Hap20 KM977908 ~ 09 §
2 Dzhungar Gov, Mongolia 1 R-12459 Hap21 KM977910 §
3 Aigyrkum, Kazakhstan 2 R-12417 Hap22 KM977911 ~12 §
4 Oichilik, Kazakhstan 2 R-12420 Hap23 KM977913 ~ 14 §
Ry R
E. a. potanini 5 Zhalanashkol , Kazakhstan 1 R-12415 Hap24 KM977915 §
7 Ainabulak , Kazakhstan 2 R-12489 Hap28 ~29 %(“;?97777991690‘ §
8 Kerbulak , Kazakhstan 1 R-12414 Hap30 KM977920 §
Cl rf DTSR A B R B IR X FEHLE 6 Guo2271 ~76 Hapl ~3 MG745404 ~09 RN
6 W coast of Balkhash, Kazakhstan 3 R-12488 Hap25 ~27 KM977916 ~ 18 §
9 Shingeldy, Kazakhstan 1 R-12419 Hap31 KM977921 §
10 Chernyi Irtysh, Kazakhstan 1 R-12416 Hap32 KM977970 §
158 T 11 Kopa, Kazakhstan 1 R-12412 Hap33 KM977922 §
E. a. arguta 12 Dzhezkazgan, Kazakhstan 2 — Hap34 KM977923 ~24 §
13 Baikodam, Kazakhstan 2 R-12424 Hap35 ~36 KM977925 ~26 §
14 N Ustyurt, Ozektyk, Kazakhstan 2 R-12409 Hap36 KM977927 ~28 §
15 NW Ustyurt, Kazakhstan 1 R-11981 Hap32 KM977969 §
S 2T 16 Noraduz, Sevan Lake, Armenia 1 R-12237 Hap37 KM977929 §
E. a. transcaucasica 17 Azerbaijan 1 R-12473 Hap38 KM977930 §
18 Papas, Russia 1 R-12455 Hap39 KM977931 §
19 Chechen Island, Russia 2 R-12072 Hap40 KM977932 ~33 §
20 Akhtuba River, Russia 2 — Hap41 KM977936 ~ 37 §
21 Bogdo Mt, Russia 2 R-12433 Hap42 KM977940 ~41 §
2 Baskunchak Lake, Russia 2 — Hap43 KM977938 ~ 39 §
TR 23 Manat, Kazakhstan 2 R-12224 Hapdd ~45 KM977942 ~43 §
E. a. deserti ’
24 Dikovka Village, Russia 2 — Hap44 KM977934 ~ 35 §
25 Taman, Russia 3 — Hap46 KM977944 ~ 46 §
26 Kerch, Ukraine 3 — Hap47 KM977947 ~49 §
27 Golaya Pristan, Ukraine 2 R-12256 Hap48 KM977950 ~ 51 §
Ul Ukraine 1 — Hapl9 6142115 #
b 2 AL e 28 Kyzylcha, Uzbekistan 1 R-12249 Hap49 KM977953 §
E. a. ucbekistanica 29 Aidarkul Lake, Uzbekistan 1 R-11698 Hap50 KM977952 §
555 1 30 Turu-Aigyr, Kyrgyzstan 2 R-12490 Haps1 KM977954 ~ 55 §
E. a. darevshii 31 AK-Olen, Kyrgyzstan 4 R-12943 Hap51 KM977956 ~ 59 §
2 Kokpek, Kazakhstan 2 R-12410 Hap52 KM977964 ~ 65 §
33 Kainar, Kazakhstan 1 R-12425 Haps2 KM977963 §
34 Konyrolen, Kazakhstan 1 R-12426 Hap33 KM977961 §
RN A % & 35 Konyrolen environs, Kazakhstan 1 Kn-1 Hap54 KM977962 §
E. arguta ssp. . GCuod731 ~34
c2 T EDHT R B R AR XL B 6 CuodT37 ~ 38‘ Hap4 ~8 MG745410 ~ 15 BN
3 hEFIEA TR BIAKATFRE 6 Guodl58~63  Hap9 ~13 MG745416 ~21 EN O
c4 hEF AT IAKERTT 10 Guo6420 ~29  Hapld ~18 MG745422 ~31 ENCO

71 Notes: # Pavlicev & Mayer, 2009; § Poyarkov et al., 2014
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4 wL T 1% BRNEWEEERE fo Uk A, B PCR P4 1%
BCAR R R AR ) H A BR S W) AT XLy
JF51 % R Cyt bF1-A.5° -GGCTCAAACAACCCAA-
CAGGAC-3’ #1 Cyt bR1-A ;5  -TGCGGGGGTAAAA-
TTTTC-3’

1.2.3 #ESH &5l DNAStar( DNAStar Inc.,
Madison, WI, USA) H [} Seqman Il 5 & A7 | 15 A9
DNA J73 W [ I 347 T S5 R RT F 4, T 1 5B
Feo M5 14, 345 Cyt b BEP 42751 1143 bp,
B RAR 10 # #E NCBI o A BLAST ( Altschul et al.,
1997) #4781 [l 2R, B DR T A5 00 77 81 02 H s
FEH, 7F Seaview 4. 2. 5( Gouy et al.,2010) F#EfTF
S| Z /XTI DA TR I, £ MEGA7 ( Kumar
et al.,2016) AT ¥ 41 4 )8 AVEEAE 4347 , I FH A HE
W LARLAIBL B STK DNA J37 81 B 5L R
DAIAEE g i RLE R HAA ThRE . TEF 8 i
R IRPETTL B RS , $2 055 BT AR AT 09 17 9 AN J2 4
REAL AR L P 75 DL (Song et al., 2008 ), 43 MK
GenBank #4741 , M3t 89 Z5 )74 —ik /3 b, [l
Jf DnaSP 5. 0 ( Librado & Rozas,2009 ) {3 I Bof% A4 |
PTG B B B 7 51 DL K SRR S i R Gk
.

A Poyarkov 45 (2014 ) X HUM M 22 58 % B 1Y
WESE, LA 26 BR W Eremias velox ( GenBank % 5% 5.
KF999319 ) F1 {1 4 K M Eremias intermedia ( GenBank
BFE  MGT45432) S AMEE | I L B 745 Darevskia
praticola( GenBank % 5% 5 : KM977968 ) It AR . & F
K 2915 (maximum parsiomony , MP) e RAUSR %
( maximum likelihood , ML) FI D1 i-H 4 Wi ( Bayesian
inference, BI) #4 @ FL A5 B 1) R 98k & W 78
PAUP 4. 0b10( Swofford ,2003 ) H i 47 #% K fiif 25 43
RV & AR (heuristic search) (10 YK FEHL T
UM A T & B 45 43 P $2 3% T ( tree-bisection
reconnection ) , il Bootstrap J7 54 1 000 (K& NN E
ST 5 SCHRF R (bootstrap support, BP) o il ]
RAXMLHPC 8. 1. 20 ( Stamatakis ,2006 ) 3117 5 o {b15%
O3 R = R T 1P GTR + G
DA R, X >3 DX B R A7 5 A 2
JHEIT, 38T Bootstrap Jr k£ 1 000 Y& i H & Al 1
A X F &R, K H Partitionfinder 2. 1.1 ( Lanfear
et al.,2017) 3T DL -2 {5 B F1 7 ( Bayesian informa-

tion criterion ; Schwarz, 1978 ) % Bt F T BI 43 #7 B B¢
A F TR EACAL AL | 7 MrBayes 3. 2 ( Ronquist et al.,
2012) g BIR, B =5 Bk
K80 + G \HKY +1 GTR + G 58 , &L A R,
A3 ek 1 R M BR AT REES KR Y
( Markov Chain Monte Carlo) J57&:iz47 2 000 J74%, &
1.000 FRHHAE 1 ¥k, J ) 5 000 BRIE Ny 2 A AE A
(burn-in) #5575, 4 T #7 15 001 #44 H] T4k 53 50%
R B, 43 3V s T A B D DL 6
('posterior probability,, PP) 75,

KA 0L H K] 7 ( Bayes factor, BF; Kass &
Raftery , 1995) ¥ 96 AH B.35 G+ i R L & k. 2 4
RRHEE Hy B H, 60 DS F-5F Hy A H, bR
SKAE (marginal likelihood ) B FUfH . HH 321 BRBISR(EL
ARME B B, o] R A1 #7558 ( harmonic-mean ) 3
{8 % (Newton & Raftery, 1994) , K A Suchard %5
(2001) B 3 By J7 5, 7 Tracer 1.5.0 ( Rambaut &
Drummond 2009 ) & 528 F1°F- ¥ %5, A itk , BF 7]
PR 2 PR R GE K B B 18] I AT X 801 L
(o AWFERLS T 5 FhOC T HURR T AL A5 R E Y
Sy AL AR DGk : (1) RELIT A 3L R E. arguia
ssp. r TR SERE A7 & BD 5 AR LR ()
TERURIRRE G 25 (2) AL A R R T 46 44 WA
(BAZRIRAE,1999) 5 (3) PHELIM 48 3 R B T 24- J7 A
(Szczerbak et al.,1993) ; (4) AWM A Y RIE T 224
) TEHr A E. a. uzbekistanica ( Chernov, 1934 ) ;
(5) 484 WA AR 7 WA R W — 32, B4 A ¥IATE
JEAZ (Poyarkov et al.,2014) o K iX SEfR B H) i E
N REPE” 24, 7R MiBayes 3.2 73 il 47 DU it 4
RGRE TR o AT AR LR /Y DL R 45
RER(FERB) #17 . W2R 2BF =10, A
FAA AR SR Y UE AR () 4 48 A PR U (Kass &
Raftery,1995) ,

2 #R

2.1 EEZLR

2.1.1 FEREHE  FRASMILILE 2, M B WL 2,

PRABCHDA MRS F R, R0 R, B R R At Sk kK

B 1.5 i 5 Sk B, J0ER RS I A Wy 80 i, W3 3 vl

A — NI AW i 1] Ji A0E fofr 25 2450 6% b 58 s W A 1 AR

KWk, J5 45 2 MU A b Bty 7045 BhfL 45 BLA 5
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% 3 M A0 B 1M AR 2 A AR K OB
HIE % 2 A %00 T 2 A5 ToUS 2 A% Tofml 1 A,
BN TORE b s BE N B AL A L s % 22 (6] 5 HER 5
3k TEAH A BEAMUTCHI 2% 5 R AR O PR ul 510 PGk
FECR T 18 M BRI, BBk i BBk, i
SR S R, AR R i Al e s T (BE) A 48
() KA 35 ok 4-3-2-5-1, R4, 22 0K 1 {8
TR A g JBEFL A X2 A Bk e G A, Ll i 22 0

A1~ 2 A R s W LB T AT, A A
FLIRIRE 7 ~ 9 A2 8t 5 I 65 45 % 37 ~ 38, R — #
Fi 16 ~ 17 K 1 HRIK @, A 8 ~9 YFHEH Y
TGP, AR S A, BEAE 2 1 MR MR 1
PO AT 2 52 B T 0 i € RR AT b IV S A D) £
TR (0 Qi o €00 1) IR 5 AT 58 2 I g A S
PO A 5 0 HR A ST B S 00 T A P £ B
MR 5o

P2 SR R ORI, EVE (Z2) RV CF, on Al A% (IR 20) (3R ME $0)

Fig. 2 General view of adult Eremias arguta in Bole city, Xinjiang Uyghur Autonomous Region, China,
female (left) and male (right, with bluish-greenish ocelli) ( photo by GONG Xiong)

R2 WEER4AERHNESES

Table 2 Measurements of 4 Eremias arguta samples in Bole city, Xinjiang Uyghur Autonomous Region

51 Sex(Fr4<4i*5 Specimen ID)

Characteristics HEPE Male HEPE Male HEPE Female e Female
(Guob424) (Guob425) (Guob426) (Guob6429)
&K SVL/mm 55.93 54. 08 53.95 49.09
JEK TL/mm 66. 26 55.18 57.44 45.71
LK HL/mm 15.22 13.65 13.16 12.12
3k 98 HW/mm 9.57 9.48 8.41 7.59
37 HD/mm 7.94 6.99 6. 06 5.37
A K FLL/mm 19. 36 19.29 18.13 17. 46
J& K HLL/mm 30. 67 30. 57 27.56 26. 09
JE AT R VS/ 47 37 38 38 38
e R 1) IS 5% NVLL/# 17 16 16 17
7t Left 12 9 12 10
JRALEL FPRS
# Right 12 10 11 11
JBCAL IR B4 VBIP/ 9 8 7 3
I 550 G/ 29 30 31 30
Fe # 4 CDA ’;ﬁ 9 #£ 9th tail. riI~1g 29 27 28 26
%5 10 3£ 10th tail ring 27 28 27 27

392



FRE S5 < 7 1 2 A0 O B A SORR AT 1) B 20 S (S 4R

2.1.2 FEARELER MU > A X AR % 3 A M R

SRR SRR EBIL SR 3 0 R 7 Ml B A 2
DR A A T O, e ER L, T K
@, HiF 6 ~9 TTYNFI AT , O J8 % H B W K
SEHR 45 BT A A 23, L S Sk B O 0% 7 fif 148 1B )
FEAS, R A0 4 BBEFL 8] 24 R Bk R SG AL o ]
A1 ~2 Bl 2 BIRALEZ 0 9 ~ 11 HG AR 4T
Toft 5 B g AN KLU i) R €00 A5 T 114 SR s 4% 2 T

R OV 5 2 3 A 0 95 (156 ( Sacrerbak,
1974 ,2003 ;X /K 25 55,1999 ) o T 1 AR >R 4R 19 L
JER B8, A0 25 A A0 B2 £ BCHE 5 A V) R 4 Ml o)
A B 2R 5 S AR L, 7E 1A B B R B AL B SR
2R K S B WAL, FE R EFRZE R
FLE B30 21 (A0 i B0 7 R R A IR i 5 A
] 4% 43 A 09 BORR B (Y 45 & A3 £F ( Dujsebayeva
et al.,2007) ,

x3 HRWSHXEL I N TSI RN SHELR
Table 3 Comparisons of the morphological characteristics of the 3 subspecies or lineages of
Eremias arguta in the eastern periphery of distribution area

JEAHHAE Morphological characteristics

DIz ES
N . 5] Loy Ho g
Sul)épecles Sex PRINS MEFLER HC fgj?‘ T H ?ET{E PAAHR A5
or lineages SVL/mm FPRS olor o ypes n ¢ corsum Ocelli on lateral body
the back drawing pattern
R 8 62 ~75 9~10 RGBT K IR &5 i
e . WA IR, TP A %
. a. potanini 0 63.5 ~72.0 9-11 T K
R4 R " FRLR RIS TE R R
E. a arguta 4/9 34.15 ~85.10 5~12 DA, 0 BE 5 22 7
T WA T S Y i R
é 50 ~59 9~13 W5 WA Ay R A 4k 6
A% R g SO WIIMBRMAIILE WU
E. arguta ssp. - ANHN 53R N § .
. G oo LT 1 6 5 AR
S E AR A

. Szezerbak 28, 19935 P BXJRBEZE 1999 © Szezerbak , 2003
Note: * Szezerbak et al., 1993 ; ® Zhao et al., 1999 ;  Szczerbak , 2003

2.2 HEERER

i 1 R i I ) SRR A 2 3tb g K 1l AL — R
Tl RE (18] 3) , AR 58 B, 1 3R 4 3 2 SO VD L AR
A1, SIPIFEE D B [R)AG J3 A 68 70 8 R4 UL B K L
5 FR Citellus relictus FNHEIE A3 7CAN, JLF Jo H AR A
HESh ¥y, 3 A 9 28 D RL Carabidae #1481 25 HY L
Tenebrionidae HT Ht | W | 56 05 i 1 — S g 45 1) 40y Hhy
SRR T B ) OR R . 3 AR B A 4 AL R AR XS L
Caragana camilli-schneideri 7% 1 ¥ Achnatherum splen-
dens FI—SCfIIE A REAKE D) . BEURR T 2 AEARKERY
JESEHRNG LA B 3 30, HAR 7l R 2 o3 At
B R AL SRR Y LA — LR A IR
2.3 FIERMAZREXER

PCR " 48 2K 713 5URR M Cye b ¥ 51 (1 143 bp)
28 %, iR 18 B Y A GenBank | 2% Pavlicev
1 Mayer (2009 ) % & 1 [A] 5 )7 51 1 4% (1 143 bp) FI
Poyarkov %5 (2014 ) &£ [A #5751 60 25 (778 bp) .

HRE 3 Z MBI 4 L X AR B %) 5040 B, TR0
57T A~ A5G AL, 1 143 A [a] 547 83 A AR R A AR
446 4>, TR 2915 BALRL 296 4>, B—Z2 38 11 150 4>,
¥ SR 2 LR 3. 15,

KHH 3 BRI B0 R G R B W AR T
FEA—F, R A2 ML B AT BI A B3 Fh 2544 JLF-5¢
E—F(E 4. B 5), 3 FhIri s B R 1 3
FHAHURR B 1 i — > B 2 ( MP/ML/BI; 100% /88% /
1.00) , JFRAHE 7 AR A 53 (Clade T ~ V),
O399 5 BE TR 35 800 o 114 S b A X5 1+ 0K 887 AR 7 I
i Fe WA ANETINRIWFN E. a. transcaucasica | JH
TIEA E. a. deserti % %% 3| v 3 Y A 7 2E 5 1)
WA E. a. darevskii FMPEA SR, H SR A TE
IRIEBURR T E. arguta ssp. -Bole [ B 50 51 14 5
TEAR AL 43 3 2 FFFE() Clade VIL( MP/ML/BI;100% /
100% /1. 00 ) 5 H 5 HEVE IR 2 Hb 5340 09 25 5 AP AT IG:
5% v T 35 S 0 A B4 24 R A M B IR R,
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P 3 s I SR AURR R A A 5 (3R 45k
Fig. 3 Biotope of Eremias arguta in Bole city, Xinjiang Uyghur
Autonomous Region, China (photo by GONG Xiong)

HHRGRABIL

MP 73 Hr#52) 1 1 001 BRI[E) S5 5] 2948, B (tree
length) =922, — 3 14: #5 %X ( consisteney index, CI) =
0. 637, BB 1748 %1 ( retention index, RI) =0. 856, X! J&F
At —F P 45 % (rescaled consistency, RC) = 0. 545,
Horp,Clade I (ARJ7WEAN) 55 Clade I (4544 IE.F)
RN —L(BP =98% ) ,{H 35 %5 HIE IR R Y S
FIMRL (BP <50% ) ;Clade VI (AL X&) 7
TR LRI E , 5 HAR SCRIE MR IR C &R H 3
FEE AR (BP =73% ) . BLA Al ML B 1, Clade 1
5 Clade Il % — 32 (PP/BP =1.00/96% ), - #IE
J3E H B 2 (Clade T; PP/BP =0.98/53% , Clade TI:
PP/BP =0.80/53% ) ;Clade V 5 Clade VI ii—Z
(PP/BP =0.99/76% ) , {5 F11 Clade VIJE B¥4H 4 ¢
2 BT HFHRAE(PP/BP =0. 88/55% )
2.4 DMHTEFRIE

SR HI DT i35 DR 6 U oAH B 5w 4 ) Fa D 25 4
AR IR 4, PR AL RIE T4 WAESAR )T
AP 2% 5] sE AN Y 3 A BRI I A
GO T B R AR 4 T B8 SR ALT &
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58 B AR AL, RIS HAR SR BUH IR A G
FRIVBBO A B R, ARSI MP (18] 4)
5 BUR(# 5) ] #Y 25 7048 1.2 (2InBF =5.94 <10)
645 WP FAR J7 W R AN B 52 B R 1Y X
(Poyarkva et al.,2014) , 55 Bl f 22 72 A i 3
(2InBF =8. 184 <10) , A #AR SR IR HE 2 .

3 atig

HBCPRR T Ay JER b s v A YO B ) B R 22—
HoA3 A1 DR BT RROTE K il , G455 R 6 ¥ b IX 1 2
JEENERE B At &, Sh s g (4 &35 1, 7.
RIE, Bl ZEFEGE) B9 AR A, v T B DL S AR —
30 vl [ R PG b B (DR AL A% MERE R b ) A SR
] Fi8) PG 8 . B b [X 25 ( Szezerbak , 1974 ,2003 ; #X /R 2%
&% ,1999 ; Sindaco et al.,2008 ) , £ JFR I S B 7Y [ it
T RO A )z, AR B S B v, AR R
AR, SR T K %, BG MBS
FHURR T 3 S BEURR M-S 44 S0 A P4 7 A A g
AR 5 2% 550 S ST A P SE o 1S R ARy S
6 4~V Fh ( Szezerbak ,1974 ,2003 ; Sindaco et al.,2008 ;
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Fig. 4 Maximum parsiomony strict consensus tree based on Cyt b gene sequences using PAUP *4. 0b10

A5 AYRUE S 1000 Y & RS HT TS 2100 1 RS2 R (LR >50% ) 5 WK =922, —SirEHE % =0. 637, B0 =0.856, REIL—
FHPEFR %L =0. 545

Numbers above the nodes represent bootstrap support with 1 000 pseudoreplicates (only shown BP >50% ) ; tree length =922, consistercy index =0. 637,

retention index =0. 856, rescaled consistercy =0. 545
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Fig. 5 Cyt b 50% majority-rule consensus tree inferred from partitioned Bayesian inference by using MrBayes 3. 2

T ABEAER DS J5 SRR/ e KSR B R SRR (LR PP >0.50 B BP >50% ), — FoR 19 s A R SCRER/NT 50% B sAFTE
Bayesian posterior probabilities ( >0.50) and maximum likelihood bootstrap values ( >50% ) are shown, respectively; — represents node with bootstrap
value lower than 50% or node not existed
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Table 4 Bayes factors for comparisons of alternative phylogenetic hypotheses

RGRE KA ESPREZT AE U HBRUSRE L3874 5
Alternative phylogenetic hypotheses Description of constraint Marginal likelihood Bayes factor
Hy DUrtSoed (11 5) -5 473.693
H, DHERMAR RS HA SR IE URIRTE (1 4) Clade (1, I, I, IV, V, V) -5 476. 663 5.940
H, RIS S 2R B THE 2 AP (X IR 2% ,1999) Clade (II +VII) -5 513.279 79.172
H, AR 23 % R )@ T 435 Wl ( Szezerbak et al., 1993) Clade ( T +VI) -5 512.500 77.614
Hy  PRGA X RIE T 52505 s 0T AR ( Chernov, 1934) Clade (V + V) -5478.741 10. 096
b, RBEERUR MR, (1 TR Clade (1 + 1) 547 78 o 18

(Poyarkov et al., 2014 )

FIE655,2010)
3.1 1ERFEEN KL

W ESYE RITHN (S =6) ABEH M
W H ) (BRJR 8455, 1999 ) 10 28k, 7 55 1l 2R A SURR M
1A AR B I AR R MR T 23 260 He, AR
Sy AN BB (2006 ) X b E 8 Fif R T
& T 27 I AS A, P R B 4R AR Y 2 5
FRAS, R $ e FCV Ff s AV, AR 5% B BT R A T 31X
2 EARA SR AR 625134 (RS CIB3531) 625135
(TS CIB3532) , bR I id 5% 43 51 T 1958 4 8 H
15 HF129 HR A MIRMABE I, X 2 SHrA 24
IREFRIENE , o TR R AL , — 28 SC SRR A
Sy B X TR B A PR SR (S e AP UK
- HEM S 7R A I, B 2D THE R T 22 i
B FEFTEA IR 4 rb B 0 B5ORR M U3 Sl 4 44 0 A
(3G TR se S O T A5 ) FIAR 7 A (BE k-
RS DX VY 9] 2R BB B 26T ) o

SR, WO TE AR SR A I SRR M b A, OB 2R
UE5 VR MBS IR 2 b 70 14 2R 5 SRR AR L, ZE AR 5 B
FBALECSE Ty T 22 5AR K ; 5484 WA AH LG, E2 N
T B 2 S AR B0 2R L B TR A IR A T S
ZHLI] 23 ML IX (A BE0RK 87 45 34 ( Dujsebayeva et al.,2007)
AAAE o FEAEBE 5 T, I Y1 2 SORR M 1) R B b 2 B8
5HRRIBA A (1999 ) il i 1 FP AL ¥ 25 S0 JRR i £ 455
Dujsebayeva 55 (2007 ) 7£ W 57 52 11 30 7R g &5 A7+ A2 o
A5 b X A R BEORR Mt A BEARRL o T BB M AR 7 S A
ARG 23 = g R T R A R A HE TR GBXUR 286 55
1999) , 55 b YR lE 2 0 JRR 67 1) R B b A= B8 A R IXC
Wo FET Cyr b FEHNPY T RGK T /3 HiRI],MP
ML F1 B 45— S S 47 H 5 A A R AR B —

3o PRI, MU T35 S 1R T B %) R i 17 Rl 53 Sy
RELRA AR SR T BOUR M b AR 09— A8
Fh (Poyarkov et al.,2014) , X — & B 7~ , bf$7 &
L BHR T SR LA B S5 L a] B8 I AR % AL 45
ISR 1) B JRR A A 1740 PRT Y 4 ok Y I8 174 b 352 B
B o X T RERR I B AL T A5 S ZR ARG IR 2 M AT A
PAHT 40 i, 4 I A ES JR 46 b i A S 22 1 0 A o Ut
Hb A BRI , TR A BBORR TR DL T 5 2R O SRl 1Y
I3 AR DCAHIE , BB 48 S 3R 5 2R 5 WA 2 A5 A5 [m) J5
O3 A RN A TR — LB R .
3.2 RENAZENRELAENE

KM LUK, D BT 25 SORR Wl A A 1) 43 288 b 57 32
B 4 RO : Chernov (1934 ) IA N J& T 5 285 ve
I Ff s Yakovleva (1964 ) 1A K &8 T 5 2% 5l v 1 3H F
FPANTE 2 RN [R] 285 5 Sczcerbak &5 (1993 ) ¥4 HiE
VINZAR D7 A s MR 555 (1999 ) ¢ HA o 4 44 F
fifto Dujsebayeva 25 (2007 ) 3L, B AL AT 23 50 JRR h e
P RCAATE B8 2 AT R Y MR A, T RORR
e At 7 o 18] T3 — AR, X W 7 T AL A 1
SR RN AT BEAL T — N IRE I 43 2 ML . Orlova 45
(2012 ) i 3ek 22785 5 40 551l 43 B, ¢ BRAPH B T) 45 18 SRR
TR SR G B 1) — 5, AT 5 H A LA AR 43T
Guo 5 (2011) 2T 16S rRNA R 7 BE AR 1H T R b
JEER VIR o3 1 R GE K E M3 B ] (HIF R
KRR BTN N G ZR PRI . Poyarkov 45 (2014) 2T
Cyt BFE B, IR 3+ b R AR AL A3 FhEAS
SEFR A AP | 5 2% 51 v 3 A 5l AR T A ] A
PR, MRS — S SR S HR L RIE
THIRHE G R, A SRR & (MP/ML/BL: 71% /
65%/0.93) , i REJE — DR IA YT RN 35 &Y
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&, Poyarkov 45 (2014 ) (Y B 5% A 60 % v [543 A1 BURR
WA IRRAEA

AWFFEAE Poyarkov 45 (2014 ) BHERN L, 3 i
FEL s P O 7 N L B ) BORR B b A LA B 3 IR
o (FEHLEL) AR AR AOACRAE S . FEE ) MP )
HH T Poyarkov 4% (2014 ) X TH AU 4 L R 1Y 5
iR B NLE , BT B BERR AL S, 5 HAR X RIE K
IHIRAE G AR (BP =73% ) ;1 ML 1 BI & v, 47 Ay
A 3% F 5 525 ) v W H T AR R AP 2 B i S AR B
73 SR W AH R A5G &R (ML/BI: 0. 88/55% ) . Al L,
RS LRI RGO E MR, N — 220t
GEA WO BTN it RO ] 22 5 PR 5 SR A Bk 2
AHE. 38 4 19 B 1, I 75 8 5 43 28 %% (Padial et al.,
2010) WFFE AN L R X —H7 o R EROT
3.3 RATMBBERE

Orlova 45 (2012 ) % 3 HURR B 5% 4> 73 473 70 il 1Y
HH, 1 TSR A “ arguta” -type B IR B po-
tanini” -type XL H 1 75 £ R AW 25, Poyarkov &
(2014 ) % 30, 50K Wbt i 24 S h A1 AR J7 S b 2Rl —
X EIFARIE A B R 2R D7 WA AT TR 48
LG ) 32 F& . A MP ML Al
BT B34 S 473X 2 M WEAMIE A B R R MP A
A S HF RN T 50% . i@ it BF £ 4% (2InBF =
8.184 <10) , & I Poyarkov Z£ (2014) n R % A fE
POUHTHY Cye b FEIBURAR IR 48, 548, Wk
WCSEARIE R AL 6 <2InBF < 10 S BR A (Kass &
Raferty,1995) , ¥ 244 il A DE U8 $5 468 “ 75 4% . Fh i
KB WAATE AL BB R” R, W2 il , A
WEoE RO WA B A AT B T oA E e AR
JE BB SRR, R, B BB 45 R, R 7 T
T2 25 A R AN T, A 0 G I 22 i U, 5
ANFE A 222 19 77 B (Padial et al.,2010 ; Torstrom
et al.,2014) o MR AP Z A RINIR AR H
(), EESCY TR B UG A, AS BRI R 45 44 W b
HIUCE [R5 44 o

Bt v K m A ME S SRR FRGA WS
DY B AP AT B 0 AR AR SR AT A T e A AT A
EAIRPR|T R, FRERA/ERET
FEN, A — B
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