
1
2
34 5 6 7

8 9

10
11

12

13

14

15 16

17

18

19

21

22
232425

26

27

30

31

32
33
34

35 36

37

38
39

40

41

28
29

45

47

52

4951

54
5355

56
57 58

59
60

61
62

Xinjiang

Qinghai

Gansu
Inner Mongolia

MONGOLIA

RUSSIA

KAZAKHSTAN

Kyrgyzstan

20

424344

E. szczerbaki E. stummeri E. yarkandensis E. cf. buechneri Eremias sp. 1 

Eremias sp. 2 E. cf. multiocellata Eremias sp. 3 E. przewalskii E. cf. przewalskii

E. cf. reticulata E. multiocellata E. dzungarica (E Kazakhstan; W Mongolia; 52-55)

E. dzungarica (China: Altay, Junggar Depression; E Kazakhstan; 56-62)

Key:

4850
46

Hap 13
Hap 14

Hap 8
Hap 11
Hap 5
Hap 9

Hap 2
Hap 1

Hap 6
Hap 7
Hap 10
Hap 15
Hap 4
Hap 12

Hap 3
Hap 29
Hap 30
Hap 33
Hap 31

Hap 32
Hap 28

Hap 48
Hap 16
Hap 17

Hap 20
Hap 18
Hap 19

Hap 24
Hap 25
Hap 26
Hap 27

Hap 23
Hap 21
Hap 22

Hap 51
Hap 52

Hap 53
Hap 49
Hap 50
Hap 54
Hap 55
Hap 56

Hap 46
Hap 47

Hap 34
Hap 35

Hap 39
Hap 43
Hap 40
Hap 42
Hap 45
Hap 36
Hap 41
Hap 44
Hap 37
Hap 38

Hap 57
Hap 59

Hap 60
Hap 62

Hap 61
Hap 63

Hap 64
Hap 58

Hap 65

Hap 70

Hap 74
Hap 75
Hap 77

Hap 66
Hap 69

Hap 71
Hap 73

Hap 67
Hap 68

Hap 72
Hap 76

0.02 substitutions/site

China: Altay, 
Junggar Depression;
E Kazakhstan (56-
62)

E Kazakhstan; W 
Mongolia;
(52-55)

E. cf. buechneri China: Qarqan
E. yarkandensis SE Kyrgyzstan

E. przewalskii
China: Alashan desert; 
C  and N-W Mongolia; 
Russia: Tuva Republic

E. cf. reticulata
SW Mongolia

Eremias sp. 2
China: Qinghai

E. cf. przewalskii
S Mongolia

Eremias sp. 1
China: W Xinjiang, 
Aksu

E. szczerbaki
Central Kyrgyzstan

E. stummeri
E Kyrgyzstan;
SE Kazakhstan

Eremias sp. 3
Eastern Monglia; 
China: Alashan & 
Ordos deserts 

E. cf. multiocellata
China: Gansu

E. multiocellata

S Russia: Tuva Republic; 
Southern, Central and 
Western Mongolia

E. argus
E. brenchleyi

E. nikolskii
E. vermiculata

E. multiocellata-
przewalskii complex

E. dzungarica

98/96/1.0

68/56/0.88

−/−/0.57−

57/−/−

−/−/−

91/78/1.0

90/75/0.98

95/89/1.0

99/92/0.99

99/99/1.0

100/93/1.0

100/100/1.0

100/99/1.0

99/85/0.9

99/94/1.0

95/92/1.0
99/92/1.0

74/59/0.84
99/97/1.0

−/−/−

100/100/1.0

98/71/1.0

98/95/0.88

−/−/0.96

59/95/0.99

Clade A

88/89/0.84

69/−/− 

97/−/0.91

64/−/0.521

2

3

4

5

BIN

GMYC

ABGD

mPTP

BPP

1 2 3 4 5

67/63/0.88

Does the Dzungarian racerunner (Eremias dzungarica Orlova, 
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Terbish, 2017) occur in China? Species delimitation and 
identification with DNA barcoding and morphometric analyses
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Background
• The taxonomy of The Eremias multiocellata-

przewalskii species complex has been 
historically confusing.

• Orlova et al. (2017) for the first time utilized 
the DNA barcoding sequences (COI) to infer 
phylogenetic relationships and propose 
putative species in the E. multiocellata-
przewalskii species.

• Within this complex, a new species – E. 
dzungarica (Orlova et al. 2017) – has been 
recently described from western Mongolia 
and eastern Kazakhstan, but with an apparent 
distribution gap in northwestern China.

Aim
• Utilizing  more rigorous barcoding 

techniques to deeply explore the distribution  
pattern of genetic distance and to test species 
boundaries in this species complex. 

• Employing molecular and morphological 
analyses to determine whether E. dzungarica
occurs in  northwestern China.

Material & Methods
• During 2014 and 2017, we conducted a Sino-

Kazh joint field investigation on 
herpetofauna in eastern Kazakhstan and in 
the adjacent Junggar Depression in China 
(Figure 1). 

• Thirty specimens from seven sites were 
collected from eastern Kazakhstan and 
northwestern Altay region (Figure 2, 3), and 
initially identified as so-called E. 
multiocellata.

• DNA barcoding diversity analysis (Distance 
Summary and Barcoding Gap Analysis)

• Phylogenetic analysis (Neighbor-Joining, 
Maximum Likelihood and Bayesian 
inference)

• Species delimitation (BIN, GMYC, ABGD, 
mPTP and BPP)

• Morphological analyses (ANOVA and two 
independent samples t-test)

Figure 1
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Results and Conclusions
• We detected an absence of a barcoding gap in this 

complex (Figure 4), which may indicate cryptic 
species in Eremias sp. 3 with high intraspecific 
diversity and multiple recently evolved species in 
Clade A (Figure 5).

• Based on evidence from molecular and 
morphological data, all 30 individuals collected in 
this study are reliably identified as E. dzungarica
and confirmed the occurrence of this species in the 
Altay region, Xinjiang, China.

• Morphological examination revealed many 
inconsistencies with the original descriptions of E. 
dzungarica that are mainly associated with sexual 
dimorphism or a broader range of values in various 
traits (Figure 3).

Figure 5
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