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Abstract: The lacertid genus Eremias Fitzinger in Wiegmann 1834 consists of approximately 36 species of racerunners

distributed throughout the desert and semi-desert regions from northern China Mongolia Korea central and southwest Asia

to southeastern Europe. This short review represents the history of taxonomic studies in the genus Eremias

including affir—

mation of the genus and its species distribution characteristics phylogenetic relationships and historical biogeography. Tra—

ditional taxonomic methods as well as new approaches ( mtDNA analysis) are discussed. Future potential research projects

on Eremias are outlined
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1 Boulenger (1921) Eremias
Table 1 Comparison of Eremias classification between Boulenger (1921) and current system

Boulenger (1921) ( Uetz & Hallermann 2008)
Section | Lampreremias Boulenger 1918
1 Eremias nitida Giinther 1872 Heliobolus nitida nitida ( Giinther 1872)
E. nitida var. garambensis Schmidt 1919 Heliobolus nitida garambensis ( Schmidt 1919)
2 E. quadrinasalis Chabanaud 1918 Heliobolus nitida quadrinasalis ( Chabanaud 1918)
3 E. spekii Giinther 1872 Heliobolus spekii spekii( Giinther 1872)
4 E. lugubris ( Smith 1838) Heliobolus lugubris ( Smith 1838)
Section [ Pseuderemias Boettger 1883
5 E. mucronata ( Blanford 1870) Pseuderemias mucronata ( Blanford 1870)
6 E. smithii Boulenger 1895 Pseuderemias smithii ( Boulenger 1895)
7 E. erythrosticta Boulenger 1891 Pseuderemias erythrosticta ( Boulenger 1891)
8 E. striata ( Peters 1874) Pseuderemias striatus ( Peters 1874)
9 E. brenneri Peters 1869 Pseuderemias brenneri ( Peters 1869)
Section [l Taenieremias Boulenger 1918
10 E. guineensis Boulenger 1887 Acanthodactylus guineensis ( Boulenger 1887)
Section [V Mesalina Gray 1838
11 E. guttulata ( Lichtenstein 1823) Mesalina guttulata ( Lichtenstein 1823)
E. guttulata var. Olivieri ( Audouin 1829) Mesalina olivieri oliwieri ( Audouin 1829)
E. guttulata var. Martini Blouenger 1897 Mesalina martini ( Boulenger 1897)
E. guttulata var. Latastii Boulenger 1918 Mesalina oliviert latasti ( Boulenger 1918)
E. guttulata var. Susana Boulenger 1918 Mesalina olivieri susana ( Boulenger 1918)
E. guttulata var. Balfouri Blanford 1881 Mesalina balfouri ( Blanford 1881)
12 E. adramitana Boulenger 1917 Mesalina adramitana ( Boulenger 1917)
13 E. brevirosiris ( Blanford 1874) Mesalina brevirostris brevirostris Blanford 1874
14 E. rubropunctata ( Lichtenstein 1823) Mesalina rubropunctata ( Lichtenstein 1823)
15 E. namagquensis Duméril et Bibron 1839 Pedioplanis namaquensis ( Duméril et Bibron 1839)
16 E. undata ( Smith 1838) Peioplanis undata ( Smith 1838)
17 E. benguelensis Bocage 1867 Pedioplanis benguelensis ( Bocage 1867)
18 E. lineo-ocellata Duméril et Bibron 1839 Pedioplanis lineoocellata( Duméril et Bibron 1839 )
E. lineo-ocellata var. pulchella Gray 1845 Pedioplanis lineoocellata pulchella ( Gray 1845)
* 19 E. aspera Boulenger 1917 Pedioplanis lineoocellata( Duméril et Bibron 1839 )
20 E. burchelli Duméril et Bibron 1839 Pedioplanis burchelli ( Duméril et Bibron 1839 )
21 E. capensis ( Smith 1838) Meroles ctenodactylus ( Smith 1838)
Section V Eremias s. str.

22 . wvelox ( Pallas 1771)

=

. velox ( Pallas 1771)

. persica Blanford 1874

. bedriagai Nikolsky 1911 E. regeli Bedriaga in Nikolsky 1905
. nikolskit Bedriaga 1907 . nikolskit Nikolsky 1905
regeli Bedriaga 1905
Jfasciata Blanford 1874
vermiculata Blanford 1875
quadrifrons ( Strauch 1876)
. przewalskii ( Strauch 1876)
. muldtiocellata Giinther 1872
yarkandensis Blanford 1875

o

. wvelox var. persica Blanford 1874

* 23
24
25
26
27 . vermiculata Blanford 1875
28 . quadrifrons ( Strauch 1876)

E
E
E
E
E. regeli Bedriaga 1905
E
E
E
29 E. przewalskii ( Strauch 1876)
E
E
E
E
E
E
E
E
E

. fasciata Blanford 1874

.Tq

. multiocellata Giinther 1872

. muldtiocellata var. Yarkandensis Blanford 1875
. mudtiocellata var. saturata Blanford 1875 yarkandensis saturata Blanford 1875
m. koslowi Bedriaga 1907

. pleskei Nikolsky 1905

. intermedia ( Strauch 1876)

argus Peters 1869

. brenchleyi Giinther 1872

. arguta ( Palllas 1773)

. muldtiocellata var. koslowi Bedriaga 1907
31
32
33

. pleskei Bedriaga 1907

. intermedia ( Strauch 1876)

. argus Peters 1869

. argus var. brenchleyi Giinther 1872

34 . arguta ( Palllas 1773)
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2 ( Szczerbak 1974 )
Table 2  Classification system of genus Eremias after Szczerbak (1974)
Subgenus Type species Species
Aspidorhinus Eichwald 1841 E. velox ( Pallas 1771) 12
E. afghanistanica Bohme et Szczerbak 1991
E. cholistanica Baig et Masroor 2006
E. lalezharica Moravec 1994

montanus Rastegar-pouyani et Rastegar-pouyani 2001
. nigrolateralis Rastegar-pouyani et Nilson 1997

. nikolskii Bedriaga in Nikolsky 1905

novo Rastegar-pouyani et Rastegar-pouyani 2006

. persica Blanford 1874

regeli Bedriaga in Nikolsky 1905

E. strauchi Kessler 1878
E. suphani Basoglu et Hellmich 1968
O E. velox (Pallas 1771)
Pareremias Szczerbak 1973 E. multiocellata Giinther 1872 10
O E. argus Peters 1869
O E. brencheyi Giinther 1872
O * E. buechneri Bedriaga 1906
O E. kokshaalensis Eremchenko et Panfilov 1999
O E. multiocellata Giinther 1872
O E. przewalskii ( Strauch 1876)
O % E. quadrifrons ( Strauch 1876)
O E. stummeri Wettstein 1940 stat. nov.
E. szczerbaki Eremchenko et Panfilov 1992 stat. nov.
O E. yarkandensis Blanford 1875 nomen revictum
Eremias Fitzinger in Wiegmann 1834  E. arguia ( Pallas 1773) 4
Ommateremias Lantz 1928 O E. arguta (Pallas 1773)
E. aria Anderson et Leviton 1967
E. intermedia ( Strauch 1876)
E. nigrocellata Nikolsky 1896
Scapteira Fitzinger in Wiegmann 1834  E. grammica ( Lichtenstein 1823) 4
E. acutirostris ( Boulenger 1887)
* K. aporosceles ( Alcock et Finn 1896)
O E. grammica ( Lichtenstein 1823)
E. kavirensis Mozaffari et Parham 2007
Rhabderemias Lantz 1928 E. scripta ( Strauch 1867) 6
E. andersoni Darevsky et Szczerbak 1978
E. fasciata Blanford 1874
E. lineolata ( Nikolsky 1876)
E. pleskei Bedriaga 1907
E. scripta ( Strauch 1867)
O E. vermiculata Blanford 1875
* @)
Aspidorhinus mias sensu Szczerbak 1974 5
( RastegarPouyani & RastegarPouyani 2006) ( clavulae)
2 ( armature )
: Ommateremias
2.1 ( armature) ; Rhabderemias
Arnold( 1986) Szczerbak( 1974 1975) ( armature ) . Armold( 1989)
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3 ( Eremias sensu Szczerbak 1974)
Table 3 Subspecies of genus Eremias sensu Szczerbak 1974

Species

Subspecies and Number

E. velox ( Pallas 1771)

E. strauchi Kessler 1878

E. muliiocellata Giinther 1872

E. argus Peters 1869

E. przewalskii ( Strauch 1876)

E. arguta ( Pallas 1773)

E. scripta ( Strauch 1867)

4
E. v. borkini Eremchenko et Panfilov 1999
E. v. caucasia Lantz 1928
O E. v. roborowskii Bedriaga 1912
O E. v velox (Pallas 1771)
2
E. s. strauchi Kessler 1878
E. s. kopetdaghica Szczerbak 1972
3
E. m. bannikowi Szczerbak 1973
O E. m. koslowi Bedriaga 1907
O E. m. multiocellata Giinther 1872
2
O E. a. argus Peters 1869
O E. a. barbouri Schmidt 1925
2
O E. p. przewalskii ( Strauch 1876)
E. p. twvensis Szczerbak 1970
6
O E. a. arguta (Pallas 1773)
E. a. darevskii Tsaruk 1986
E. a. deserti ( Gmelin 1789)
O E. a. potanini Bedriaga 1912
E. a. transcaucasica Darewskij 1953
E. a. uzbekistanica Tschernow 1934
3
E. s. lasdini ( Zarewskij 1918)
E. s. pherganensis Szczerbak et Washet—

ko 1973
E. s. scripta ( Strauch 1867)

@)
erbak 1974 AcanthodactylusMesalina  Ophisops-Cabrita
o Mayer  Benyr( 1994)
Mesalina
Wan  (2007) 16S rRNA 574 bp 8
( 1o 8
( p-distance = 0. 008) mtDNA o

(1) Eremais sensu Szczerbak

DNA

) 16S rRNA
1974

Mesalina Acanthodactylus « Ophisops
Latastia; o (
) - (2) 5
( Aspidorhinus
Pareremias))) ) o (3)

( Rhabderemias ( Ommateremias ( Scapteira

(‘pa-
raphyletic species) ( species complex)
E.prz e Jic i R -,
E.m. qi2
E.m. yc3
E.m. ycd
E.m. del
E.m. sck7 | o 0 TR
E.m. sfks Continental ©
E.m. yj9 climate 0
E.m. mz5 o
E.m. qi6 o €
E.m. btil1l ]
L4
E.m.lz12 ]
E.m.Iz13 w
E.m. bt14
E.m. zyl0D J =
E.bre 1 o LLI i R
E.bre 2 Monsoon
E.bre 3 climate
E.ars » 30 BE kA 4
A E.ver 17 Continental
E.ver 2 ]\ climate ZJ
E.art i ¥ 8 o gt J -
E.v.vel 3
E.v.vel 4 "
23/100 Ev.vel 5 3
99 Ev.vel 6 25 I i -
E.v.rob 1 g
087 n" E.v.rob 2 g
E.vel 7 fs]
100/100 P P
Egra3 W £ R W
190 1 egra2 RS J
L.agi Ta
M Lsen| 2
- ——a |
L.and ‘5
e O.ele (<]
0.1
1 16S rRNA

( Wan et al. 2007)

Fig. 1 Phylogenetic relationships of Chinese racerunner lizards inferred
from mitochondrial 16S rRNA segments ( Cited from Wan et al. 2007)
2.2
RastegarPouyani  Joger( 2003) Eremias lineola—
ta-scripta complex -
N o E.
scripta o
E. scripta
E. scripta  E. lineolata.
E. scripta E. lineo—
lata o ( Aral Sea basin)
E. lineolata .
Dolotoyskaya  (2007) 1800 bp DNA
(eytb COT 16S rRNA) .
o Aspidorhinus
o E. wvelox
( Paratethys) o
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E. v. wvelox
o E. v. caucasia
E. v. velox E. v
roborovskit o
Eremias arguta
( Middle Asia)
o 6
Orlova

(2007) 50 900 bp eyt b

E. a. uzbekistanica

( clade)

E. a. deserii
E. a. arguta o E.
( Middle Asia) o

a. transcaucasica
E. a. arguta
( Ustyurt)

‘E. a. potanini’ E. a. arguta o E. a.

uzbekistanica ( taxa)
( Paratethys) o
( ‘arguta-potanini ) o
RastegarPouyani  ( 2008) cyt b+ 128
rRNA ISSR-PCR
E. wvelox complex 13
o DNA  ISSR-PCR 6
o ( linea—
ges) 11 ~12 Ma ; ( lineages)
6 Ma ( Kopet-Dagh)
: 4 3 o
RastegarPouyani  (2005) eyt b
(1143 bp) 10 152
Eremias persica o
40 o Eremias persica
2.3
o ( 2004) Builstyn
Khudang ( Bshme 2007) ;
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( 3.4 Ma)
(1.9%)
18 ~9.1 Ma;
5.5~3.4 Ma o
( ) 16S rRNA
- ( 10 Ma 95%CI16.5 ~
5.8 Ma)
. Pare—
remias ( 6.3 Ma ) 8 Ma
3

1998; Harris
2004; Kyriazi et al. 2008;

( Harris e al.
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4
. 2001. J.
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42(2): 171 ~176.
. 2006. D .
. 1999. 2
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