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Geographical distribution of the genus Mesobuthus
(Scorpiones: Buthidae) in Mongolia'

M. Heddergott, M. Stubbe, W. Stubbe, P. Steinbach & A. Stubbe

Abstract

In the present study, we surveyed the diversity of scorpions in six provinces of Mongolia (Bayan-
khongor, Khovd, Dundgovi, Dornogovi, Govisiimber and Omnégovi) between 2001 and 2012. A
total of 385 individuals were collected at 17 different sites. In addition to opportunistic sampling,
animals were collected after detection with ultraviolet light. Only species from the genus Mesobu-
thus have been reported from Mongolia thus far. It was possible to confirm the occurrence of the
species Mesobuthus eupeus mongolicus and report the presence of M. martensii martensii for the
first time. We could not confirm the presence of M. caucasicus przewalskii and suggest that it does
not occur in the country, since earlier records originated from present-day China. We provide initial
information on the ecology of the two species we identified. Individuals of M. eupeus mongolicus
from western Mongolia have a darker pigmentation of the metasomal segments I-IV than individu-
als from central or southern Mongolia.

Key words: scorpiones, Buthidae, Mesobuthus eupeus mongolicus, M. martensii martensii,
morphometric, ecology, distribution, Mongolia

Introduction

The genus Mesobuthus Vachon, 1950 is currently believed to contain 13 species of scorpions
(FET & LOWE 2000; LOURENGCO et al. 2009; KOVARIK 2007; SUN & ZHU 2010; SUN et al.
2010; SUN & SUN 2011). It is the geographically most wide-spread genus with the family Buthi-
dae C.L. Koch, 1837, with species occurring from the Balkans in Europe, Anatolia and Iran
throughout most of Asia to Japan. Currently there is no species checklist for the genus, which is
in no small part due to the large number of subspecies that have been described (FET & LOWE
2000). While some more recent keys are in use (TIKADER & BASTAWADA 1983; VACHON
1958; SUN & SUN 2011), species identification is still mostly based on old keys and the type
description of BIRULA (1897, 1900, 1904, 1905, 1911, 1917).

Apart from the reporting of isolated finds, there is very little information on the scorpions of Mon-
golia, with a complete absence of systematic studies. So far, only species from the genus Meso-
buthus have been reported with find locations: Mesobuthus eupeus mongolicus (Birula, 1911), M.
caucasicus przewalskii (Birula, 1897) and M. martensii martensii (Karsch, 1879) (BIRULA 1911,
1927; STAHNKE 1967; KOVARIK, 1997).

Here, we present and discuss the results of a first comprehensive investigation of the scorpion
fauna of Mongolia and perform of review of the existing literature on the subject.

Material and methods

The scorpions were collected during the Mongolian-German Biological Expeditions of the years
2001 to 2012. All animals were collected during daytime under stones, in crevices, and in gaps of
walls as well as at night with the help of black light. All specimens, which were stored in 70 %
alcohol, were deposited in the collection of the department of zoology of the Martin-Luther

' Results of the Mongolian-German Biological Expeditions since 1962, No. 331.
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University Halle-Wittenberg (MLUH) and in the first author's private collection (CMH S.).
Morphological measurements were taken with a Stereomicroscope Stemi 2000C (Carl Zeiss
Microscopy GmbH; Germany) with > 0.001 mm accurate micro-metric ocular. All measurements
are given in mm. Measurement were taken based on the methodology by STAHNKE (1970),
except in the case of the chela, were methods by VACHON (1952) were used. The morphological
terminology follows HJELLE (1990).

List of abbreviations of morphometric rations

Tot_L - total length; Ca_L - carapace length; Ca_AW - carapace anterior width; Ca_PW - cara-
pace posterior width; Fem_L - pedipalp femur length: Fem_W - pedipalp femur width; Pat_L -
pedipalp patella length; Pat_W - pedipalp patella length; Ch_L - pedipalp chela length; Ch_W -
pedipalp chela width; Met-I_L - metasomal segment | length; Met-l_W - metasomal segment |
width; Met-I_H - metosomal segment | height; Met-ll_L - metasomal segment | length; Met-1l_W
- metasomal segment Il width; Met-l1l_H - metosomal segment Il height; Met-lll_L - metasomal
segment Il length; Met-Ill_W - metasomal segment Ill width; Met-1ll_H - metosomal segment Ill
height; Met-IV_L - metasomal segment IV length; Met-IV_W - metasomal segment IV width; Met-
IV_H - metosomal segment IV height; Met-V_L - metasomal segment V length; Met-V_W - meta-
somal segment V width and Met-V_H - metosomal segment V height.

Results

Family Buthidae C.L. Koch, 1839
Genus Mesobuthus Vachon, 1950

Mesobuthus VACHON (1950): 152; VACHON (1952): 324; VACHON (1958): 141; STAHNKE
(1972): 133; TIKADER & BASTAWADE (1983): 186; KOVARIK (1998): 114; FET & BRAUN-
WALDER (2000): 15-16, fig. 1; FET et al. (2000): 287-288; FET & LOWE (2000): 169; KA-
RATAS & KARATAS (2001): 297; TERUEL (2002): 75; GANBENTEIN et al. (2003): 412, 417;
KARATAS & KARATAS (2003): 1; SOLEGLAD & FET (2003a): 9, 12, 20, 26, table 2; SO-
LEGLAD & FET (2003b): 12, 13, 19, 21, 53, 66, 68, 78, 88, 91, figs. 4, 15, 78, tables 3-4, 9; QI
et al. (2004): 137; TERUEL et al. (2004): 2, 5; ZHU et al. (2004): 112; FET et al. (2005): 3, 7,
10, 12-13, 22, 29, table 1, fig. 23; KARATAS (2005): 1; LOURENCO et al. (2005): 2-3; PREN-
DINI & WHEELER (2005): 451, 454, 481, table 3; SHI & ZHANG (2005): 474; DUPRE (2007):
7,13, 17; KARATAS (2007): 1; KOVARIK (2007): 1-3, 8, 94; SHI et al. (2007): 216; KOVARIK
(2009): 24; LOURENCO & DUHEM (2009): 38-39, 44, 48, 50; SUN & ZHU (2010): 1; SUN et
al. (2010): 35.

Olivierus FARZANPAY (1987): 387 [synonym by GANBENTEIN et al. (2003): 417].

Type species: Androctonus eupeus C.L. Koch, 1839
Diagnosis: see VACHON (1950) and SISSOM (1990).
Distribution: Mesobuthus species occur in Asia, the Balkan Peninsula and Caucasia.

Mesobuthus eupeus mongolicus (Birula, 1911)
(figs. 1-4, 7; tables 1-2)

Buthus eupeus mongolicus BIRULA (1911): 195; BIRULA (1917): 42; BIRULA (1925): 96; BIR-
ULA (1927): 202; TAKASHIMA (1945): 77.

Buthus (Buthus) eupeus mongolicus Birula: BIRULA (1917): 239.

Mesobuthus eupeus mongolicus (Birula): VACHON (1958): 155, fig. 37; STAHNKE (1967): 61-
68, figs. 1-5, tables 1-2; PEREZ (1974): 27; FARZANPY (1986): 334; FET (1994): 527; KO-
VARIK (1997): 180; KOVARIK (1998): 114; FET & LOWE (2000): 174; GANTENBEIN et al.
(2003): 413, table 1; Ql et al. (2004): 138, 142; ZHU et al. (2004): 112; SHI & ZHANG (2005):
474; PARMAKELIS et al. (2006): 2886, 28809, fig. 2, table 1; SHI et al. (2007): 216, 218; SUN &
ZHU (2010): 2; SUN & SUN (2011): 67-71, 73, fig. 7-8, table 1.
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Fig. 1: Records of Mesobuthus eupeus mongolicus based on literature review and present findings
in Mongolia; @ - actual findings, O - references; [ - actual finding and references.

Fig. 2: A female Mesobuthus eupeus mongolicus adopting a defensive stance; photo: M.
HEDDERGOTT.
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Literature material: Province Bayankhongor. KOVARIK (1997): Gobi Altaj aimak Mts. Adz
Bogd valley of lh-gol (44°45’N, 95°00’E), 2100 m a.s.l,, 17 May 1990, 19 immature, leg. G.
Fabian, M. Hreblay, L. Peregovits, G. Ronkay. — Province Dornogovi: STAHNKE (1967): 75 km
from Zuum-Bajan [= 44°30’N, 110°05'E], 780 m a.s.|, 24 June 1963, 333 and 329, leg. Z.
Kaszab. — STAHNKE (1967): 19 km south of Sainschanda (Sayn Shanda) [= 44°50'N, 110°08’E],
1000 m a.s.l, 27 June 1963, 533, leg. Z. Kaszab. — Province Omnégovi: BIRULA (1927): east-
ern Gobi-Altai Churchu-mountains locality Chaitschin-chuduk [= 42°25’N, 105°40’E], 3 September
1925,433,4292, 13 juv., 229 juv. and 2 juv., leg. P. Kozlov. — BIRULA (1927): southern Chalcha
South-Chalcha on the middle reaches of the Tuin-gol river [= 45°20’N, 100°45’E], 28 July 1926,
299, 433and 499 juv., leg. A. Kiricenko. — STAHNKE (1967): 5 km east of Ulaan Sea [=
44°30°'N, 103°30’E], 1010 m a.s.l, 18 June 1964, 19, leg. Z. Kaszab. — STAHNKE (1967): 25 km
north of Bulgan [= 44°10'N, 103°30'E], 1030 m a.s.l, 18 June 1964, 433 and 39 9, leg. Z. Kaszab.
— KOVARIK (1997): South Gobi aimak 9 km NW of Dalanzadgad [= 43°40°'N, 104°21’E], 1400 m
a.s.l., 22 July 1986, 292, leg. G. Ronkay. — KOVARIK (1997): Omnogovi aimak 22 km SE of
Gurvantds (43°14’N, 101°47°E), 13 May 1990, 13, 12, leg. G. Fabian, M. Hreblay, L. Peregovits,
G. Ronkay.

New material: Province Bayankhongor. Cagaan Bogd (42°52’49.8”N, 98°51°40.5”E), 1705 m
a.s.l, 29-30 June 2011, 1344, 2099 and 14 juv. (MLUH) (CMH S-20114589-20114618), detec-
tion UV-light, leg. A. Stubbe, M. Stubbe. - Sar-chulst-bulag (43°18'29.0"N, 97°47'08.1"E), 1215
ma.s.l, 1 July 2011, 13 and 4 juv. (MLUH) (CMH S-20114619), detection UV-light, leg. A. Stubbe,
M. Stubbe. - Province Khovd: Bulgan-gol 5 km N Somon Bulgan (46°08'43.9”N, 91°29'54.9"E),
1160 m a.s.l, 7 August 2010, 103, 159 ¢ and 16 juv. (MLUH) (CMH S-201058898-201058921),
detection UV-light, leg. A. Stubbe, M. Stubbe, W. Stubbe. - Uen&-gol 10 km S Somon Uen¢
(45°59'01.3”N, 91°57°'46.4"E), 1300 m a.s.l, 8 August 2010, 13 and 1 juv. (CMH S-201058924-
201058925), detection UV-light, leg. A. Stubbe, M. Stubbe, W. Stubbe. - Province Dundgovi:
river valley 1 km south Mandalgovi (45°34°'47.4”N, 106°16’48.4”’E), 1360 m a.s.l., 8 August 2003,
599 and 7 juv. (MLUH) (CMH S-20033180-2003182), under stones, leg. M. Heddergott, R. Som-
mer. — River valley 1 km south Mandalgovi (45°34’47.4”N, 106°16’48.4”’E), 1360 m a.s.l., 10 Au-
gust 2003, 14, 29 and 2 juv. (CMH S-2003190-2003193), detection UV-light, leg. M. Heddergott,
R. Sommer. - 7 km northeast Bayanjargalan (45°47°15.5”N, 108°02’'38.2"E), 1230 m a.s.l., 9 Au-
gust 2003, 13, 299 (CMH S-2003195-2003197), detection UV-light, leg. M. Heddergott, R. Som-
mer. — 2 km south Bayanjargalan (45°43'51.6”N, 107°59'27.6"E), 1210 m a.s.l., 12 August 2003,
843,699 and 12 juv. (MLUH) (CMH S-2003199-2003214), detection UV-light, leg. M. Hedder-
gott, R. Sommer. - Province Dornogovi: 2 km east of Sainshand (44°54’01.5”N, 110°11'01.5”E),
980 m a.s.l., 13 August 2003, 433, 1129 and 1 juv. (CMH S-200356-200371), detection UV-
light, leg. M. Heddergott, R. Sommer. - Galbyn-gobi (42°38°28.6”N, 108°01°'35.5"E), 925 m a.s.|,
10 July 2010, 783, 599 and 18 juv. (MLUH) (CMH S-20102398-20102410), detection UV-light,
leg. A. Stubbe, M. Stubbe, W. Stubbe. - Undagijn-gol (42°37°23.8”N, 109°48'53.6"E), 955 m a.s.l,
25-26 July 2011, 19 [CMH S-20111331], detection UV-light, leg. A. Stubbe, M. Stubbe. Province
Govisiimber: northeast of Choir (46°22°17.3”N, 108°20°32.7”E), 1260 m a.s.l., 14 August 2003,
3443, 399 and 1 juv. (CMH S-20033145-20033152), detection UV-light, leg. M. Heddergott, R.
Sommer. - 5 km southeast of Choir (46°18’31.9”N, 108°26’30.1”E), 1200 m a.s.l., 14 August
2003, 13,299 and 3 juv. (CMH S-20033159-20033160; CMH S-20033165-20033166), detection
UV-light, leg. M. Heddergott, R. Sommer. - Province Omnégovi: Galbyn-Gobi (42°35'09.4”N,
105°45'44.8"E), 1200 m a.s.l, 1 July 2009, 433, 19 and 21 juv. (MLUH), detection UV-light, leg.
A. Stubbe, M. Stubbe. - Dumdajn-gol (42°36°06.6”N, 105°55’39.7”E), 1000 m a.s.l, 3 July 2009,
33843,299, 11 juv. (MLUH), detection UV-light, leg. A. Stubbe, M. Stubbe. - Somon Manlaj Bajan-
gol (43°3529.5”N, 107°03'40.1”E), 1195 m a.s.l, 1 August 2009, 233 and 11 juv. (CMH S-
2009268-2009270), detection UV-light, leg. A. Stubbe, M.Stubbe. - Somon Manlaj Bajan-gol
(43°35'29.5”N, 107°03'40.1”E), 1195 m a.s.l, 2-4 August 2009, 233, 492 and 26 juv. (MLUH)
(CMH S-20091685-20091691), detection UV-light, leg. A. Stubbe, M. Stubbe. - Sutegijn Bajan-gol
(43°54'19.3"N, 107°43'45.5”E), 1040 m a.s.l, 14 July 2010, 443, 139 and 38 juv. (MLUH) (CMH
$-20104212-20102429), detection UV-light, leg. A. Stubbe, M. Stubbe, W. Stubbe. - Sutegijn Bajan-
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gol (43°54’19.3"N, 107°43'45.5"E), 1040 m a.s.l, 24-28 July 2011, 533, 49 % and 23 juv. (MLUH)
(CMH S-20111321-20111330), detection UV-light, leg. A. Stubbe. — Undagijn-gol (42°37°23.8"N,
109°48'53.6"E), 955 m a.s.l, 25-26 July 2011, 19 and 1 juv. (MLUH), detection UV-light, leg. A.
Stubbe, M. Stubbe.

Diagnosis: The M. e. mongolicus specimens identified by the authors in Mongolia corresponded to
individuals of the same species identified in neighbouring areas in China (see SUN & SUN 2011).

Fig. 3: Mesobuthus eupeus mongolicus in UV-light; photo: F.-U. MICHLER.

Distribution: We obtained occurrence records from the Bayankhongor, Khovd, Dundgovi, Dor-
nogovi, Govisimber and Omndgovi provinces (fig. 1).

Variation: Individuals of the various geographical populations of M. e. mongolicus within Mongolia
differed in terms of their size and pigmentation of the metasoma segments. Individuals from the
Khovd province were characterized by a distinctive dark to light brown pigmentation on the ventral
plates of the metasoma segments I-IV. In contrast, no pigmentation or, more rarely, a light brown
pigmentation of the same plates were observed in the specimens from the Bayankhongor province,
while the dark pigmentation was absent from all individuals sampled in the remaining provinces. In
terms of total length, male and female specimens from the province of Khovd were smaller than
individuals from the other provinces (tab. 1, 2). Further morphological measurements revealed minor
differences between individuals of both sexes from central and western Mongolia (tab. 1, 2).

Ecology: The Mongolian distribution area of M. e. mongolicus includes areas of deserts and
semi-deserts, as well as adjacent transitional steppes. The species’ habitat is characterized by a
dry or semi-arid continental climate. Summer months are generally dry and hot, compared to a
dry and cold climate during winter months. The period from May to October represents the main
activity phase of the scorpions. All individuals were sampled in dry river valleys or flat or hilly
landscapes, dominated by scree and low vegetation. Individuals captured during the day were
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generally hiding in flat crevices close to the ground, in small hollows under rocks, or underground
in ca. 10 cm deep burrows along roots of shrubs. On one occasion, three individuals were dis-
covered under a piece of bark of a rotten tree in a dry riverbed at a height of 1 m.
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Fig. 4: Mesobuthus eupeus mongolicus from Alxa Youqgi (39°12'N, 101°42'E) in China
(amended by SUN & SUN 2011). A — I: female; J: male. A — carapace dorsal; B — seg-
ment Il of tergite dorsal; C — segment VIl of tergite dorsal; D — metasomal segment V
ventral; E — metasomal segment V and telson lateral; F and G — patella external and
dorsal; H — femur dorsal; | and J — genital operculum and pectines ventral.
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Mesobuthus martensii martensii (Karsch, 1879)

(fig. 5-6, 8; table 3)

Buthus martensii KARSCH (1879): 112; KISHIDA (1939): 51-67, plate I-IV.
Buthus confucius SIMON (1880): 124-125 [synonym by KARSCH (1881): 219].

Buthus conficius [sic] Simon: POCOCK (1889a): 336-337, plate V-X, fig. 2a; POCOCK (1889b):
116; BIRULA (1898): 133-134; BIRULA (1927): 205-209; KASTNER (1941): 231.

Buthus martensi Karsch: KRAEPELIN (1899): 25-26; WU (1936): 115-117, fig. 1; TAKASHIMA
(1944): 51-53; TAKASHIMA (1945): 75; VACHON (1948): 61, fig. 4; ISSHIKI & YONEZAWA
(1960): 117-123; SONG et al. (1982): 22-25, fig. 1-7; SONG (1998): 508, fig. 30:1.

Buthus nigrocinctus [(nec Androctonus nigrocintus (Ehrenberg, 1828)]: THORELL (1893): 360-361.
Mesobuthus martensi (Karsch): VACHON (1950): 153; VACHON (1952): 325; PEREZ (1974): 26;
KOVARIK (1992): 183.

Mesobuthus martensii (Karsch): KOVARIK (1998): 115; SHI & ZHANG (2005): 474; SHI et al.
(2007): 216-223, figs. 1-3, table 1; ZHANG & ZHU (2009): 1-17, figs. 1-18, tables 1-8; SUN &
ZHU (2010): 10.

Mesobuthus martensii martensii (Karsch): FET & LOWE (2000): 178; Ql et al. (2004): 137-143,
figs. 1-19, table 1; ZHU et al. (2004): 113; SUN & SUN (2011): 71-73, figs. 9, table 1.
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Fig. 5: Records of Mesobuthus martensii martensii in Mongolia

First record: Province Dornogovi: 1.5 km northwest of Zamyn-Uid (43°43'47.1"N,
111°52'59.1”E), 920 m a.s.l, 23 June 2001, 243 (CMH S-200189), under stone on road, leg. M.
Heddergott, D. Riesenbach. - 2 km east of Sainshand (44°54°01.5”N, 110°11°01.5”E), 980 m
a.s.l., 13 August 2003, 18 (CMH S-200354), under stone block, detection UV-light, leg. M.
Heddergott, R. Sommer. — Province Omnégovi: Sutegigi Bajan-gol (43°54'19.3"N,
107°43'45.5”E), 1040 m a.s.l, 24-28 July 2011, 1 juv. (MLUH), detection UV-light, leg. A. Stubbe.
- Undagijn-gol (42°37'23.8”N, 109°48’53.6"E), 955 m a.s.l, 25-26 July 2011, 13 and 39 Q (MLUH)
(CMH S-2011201), detection UV-light, leg. A. Stubbe, M. Stubbe.
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Table 3: Morphometric measurements of Mesobuthus martensii martensii males and
females from Mongolia

33 L
Parameter | min-max ‘ X ‘ s min-max ‘ X ‘ s
n 4 3
Tot L 51.3-563.7 52.2 0.88 56.2-58.1 57.3 0.79
Ca L 5.42-5.52 5.485 0.039 5.56-5.98 5.773 0.172
Ca_AW 2.81-3.27 3.043 0.176 3.18-3.47 3.353 0.125
Ca_PW 5.89-6.41 6.230 0.202 6.58-7.05 6.847 0.197
Fem_L 5.21-5.59 5.413 0.177 5.02-5.31 5.197 0.127
Fem_W 1.07-1.37 1.248 0.112 1.32-1.49 1.420 0.073
Pat L 5.53-6.11 5.893 0.233 5.68-5.97 5.853 0.125
Pat_ W 2.02-2.13 2.115 0.068 2.43-2.91 2.737 0.219
Ch_L 10.0-10.8 10.5 0.33 10.7-11.6 11.10 0.403
Ch_W 2.59-2.92 2.708 0.126 2.70-2.93 2.847 0.104
Met-l_L 3.85-4.32 | 4.023 0.184 | 4.37-4.52 | 4.450 0.062

Met-I_W 3.51-3.81 3.673 0.107 | 3.72-3.92 | 3.810 0.083
Met-I_H 3.77-4.02 | 3.912 0.103 | 3.61-3.89 | 3.730 0.118
Met-1I_L 4.53-4.82 | 4.630 0.112 | 4.79-4.87 | 4.827 0.033
Met-1I_W 3.57-3.68 | 3.723 0.105 | 3.46-3.68 | 3.583 0.092
Met-1I_H 3.563-3.72 | 3.663 0.078 | 3.52-3.81 3.633 0.127
Met-1Il_L 5.07-5.35 | 5.230 0.101 5.21-5.54 | 5.430 0.157
Met-IlI_W 3.38-3.61 3.530 0.092 | 3.24-3.51 3.417 0.125
Met-1lI_H 3.42-3.74 | 3.638 0.127 | 3.31-3.61 3.503 0.137
Met-IV_L 5.21-5.72 | 5.490 0.194 | 5.71-5.94 | 5.853 0.102
Met-IV_W 3.27-3.52 | 3.403 0.186 | 3.49-3.82 | 3.687 0.142
Met-IV_H 3.19-3.68 | 3.505 0.188 | 3.39-3.88 | 3.687 0.213
Met-V_L 5.83-6.49 | 6.100 0.251 5.72-6.52 | 6.183 0.339
Met-V_W 2.51-3.31 2.912 0.291 3.02-3.27 | 3177 0.112
Met-V_H 2.57-3.17 | 2.893 0.231 2.53-2.72 | 2.620 0.078

X = mean; s = xStandard deviation.

Diagnosis. The individuals that were identified as M. m. martensii corresponded to the type de-
scription by QI et al. (2004).

Distribution: The occurrence of M. m. martensii in Mongolia has so far only been confirmed for
the Dornogovi and Omndgovi provinces (fig. 5).

Ecology: All Mongolian occurrence records of M. m. martensii were limited to desert, semi-desert
and mostly dry riverbed habitats. A few individuals were found in self-dug 20 to 40 cm deep bur-
rows under big stone blocks and once in a crevice of a stone wall.
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Fig. 6: Mesobuthus martensii martensii females from Alxa Zuoqi (38°39'N, 105°48’E) in China
(cf. SUN & SUN 2011). A - carapace dorsal; B - segment Ill of tergite dorsal; C - segment
VIl of tergite dorsal; D - metasomal segment V ventral; E - metasomal segment V and
telson lateral; F - metasomal segment | lateral; G - metasomal segment Il lateral; H -
metasomal segment |ll lateral.

Discussion

Only very few geo-reference scorpion finds from Mongolia can be discovered in the literature
(BIRULA 1911, 1927; STAHNKE 1967, KOVARIK 1997). Thus far, only three species have been
reported to occur in the country, namely Mesobuthus caucasicus przewalskii (Birula, 1897), M.
eupeus mongolicus (Birula, 1911) und M. martensii martensii (Karsch, 1879). However, it proved
difficult to reconstruct the exact locations of the samples reported by BIRULA (1911, 1927), which
were collected in 1907 and 1909 during the Central Asian expedition of Colonel P. K. Kozlov. We
compared the location information detailed in Kozlov’s expedition report with Birula’s description
of sample locations. After thorough examination of location names on old maps, it was concluded
that none of the sampling sites reported by BIRULA (1911) were within the borders of the present
Mongolian territory, but located within the present day Axla Left Banner [= ,Alashan Provinz“ in
BIRULA (1911)], an administrative divison located in the west of Inner Mongolia, an autonomous
region of northern China. In other words, the type locality of M. e. mongolicus was situated in
present-day China (see SUN & SUN 2011), as was the Buthus martensii [= M. m. martensii]
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record by BIRULA (1911). In this context, it is perhaps worth mentioning that HARVEY (2003) al-
ready recognised that the type locality given in BIRULA (1911) for Galeodes caspius kozlovi, a spi-
der from the order Solifugae that is today known as Galeodes kozlovi, was located in China. In
contrast, the M. e. mongolicus localities reported by BIRULA (1927) could be identified precisely
and were situated in the present-day Mongolian province of Omnégovi. Furthermore, M. e. mongol-
icus has been reported from the Bayankhongor, Dornogovi and Omnégovi provinces (STAHNKE
1967; KOVARIK 1997). BIRULA (1927) was the first to report the presence of Buthus caucasicus
przewalskii (Birula, 1897) [= M. c. prezewalskii] from Mongolia. The scorpions analysed in this pub-
lication were collected again by Colonel P. K. Kozlov between 1925 and 1926. When again com-
paring the location information detailed in Kozlov’s expedition report (KOZLOV 1925) with the sam-
ple location of M. c. prezewalskii (‘Ezsin-gol’) provided by BIRULA (1927), it becomes clear that this
scorpion species was also collected in the Inner Mongolian autonomous region of northern China.
In other words, a critical appraisal of the literature leads us to the conclusion that only M. e. mongol-
icus has been recorded to occur on the present-day territory of Mongolia and that the presence of
M. m. martensii in Mongolia is confirmed for the first time in the present study.

The reported occurrence patterns of M. e. mongolicus significantly increase our knowledge on its
distribution, and extend the species’ range further north by 150 km and further west by 500 km
(fig. 1). The global distribution of M. e. mongolicus covers a large area of central Asian China (SHI
et al. 2007; ZHANG & ZHU 2009; SUN & SUN 2011) and of southern Mongolia (fig. 7). With the
confirmation of the presence of M. m. martensii in Mongolia, the range of this species is extended
200 km further north (fig. 8). According to SHI et al (2007), the species appears to be restricted
to latitudes south of 43° N in China. Globally, M. e.martensii ranges from south-eastern Mongolia,
via eastern China to the Korean peninsula (Ql et al. 2007; ZHANG & ZHU 2009; SUN & SUN
2011). The species was introduced to Japan (Ql et al. 2004).
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Fig. 7: Global range map of Mesobuthus eupeus mongolicus.
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Scorpions are characterized by a large phenotypic variability within their geographic distribution
areas (cf. ABDEL-NABI et al. 2004; ZHANG & ZHU 2009; OLIVERO et al. 2012), probably as a
result of differing climate and physiographical factors within their ranges (POLIS & McCORMICK
1986). We only observed phenotypic variability (morphology and pigmentation) between different
sampling locations in the case of M. e. mongolicus. The most pronounced morphometric differ-
ences were observed in the measures of total length (Tot_L). Both males and females from the
province Khovd were generally smaller than scorpions from other areas (table 2, 3). Comparable
morphological studies from China are only available for M. m. martensii. ZHANG & ZHU (2009)
found that the morphological variation of the species in China was not large, but that individuals
from the province of Qinghai were morphologically least similar to animals from other provinces.
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Fig. 8: Global range map of Mesobuthus martensii martensii in Mongolia and China. The pres-
ence on the Korean peninsula and Japan is not considered.

In the case of M. e. mongolicus, we observed differences in the pigmentation on the ventral plates
of the metasoma segments I-IV. While individuals from the eastern Gobi desert (provinces:
Dundgovi, Dornogovi, Govisiimber und Omndgovi) did not have any pigmentation on these ven-
tral plates, some individuals from the Trans-Altai Gobi were characterized by a light-brown pig-
mentation and all individuals from Khovd by a light-brown or dark pigmentation. Similarly, SUN &
SUN (2011) also observed differences in the pigmentation of the ventral plates of the metasoma
segments |-IV depending on the province of origin of their Chinese M. e. mongolicus specimens.
Scorpions living in dry habitats have been shown to be less pigmented than species in wetter
environments (cf. LOURENCO & CLOUDSLEY-THOMPSON 1996; MATTONI 2002; OLIVERO
et al. 2012). Our results do not contradict this find, since the mean annual precipitation in the
eastern Gobi desert (123 mm; Mongolia: Dalanzadgad www.wetterkontor.de) is lower than in
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the Khovd province (236 mm; measurement taken at Uriimqi, approximately 100 km further south
in China, www.wetterkontor.de).

There are to date no published accounts on the ecology of M. e. mongolicus und M. m. martensii
in Mongolia (STAHNKE 1967; KOVARIK 1997). All sampling locations of M. e. mongolicus in
Mongolia were situated in a desert, semi-desert, or habitat adjacent to steppes. In China M. e.
mongolicus is described as desert and semi-desert dwelling species (SUN & SUN 2011). The
description of the ecology, with particular reference to the variety of daytime hideouts, for the
species in China is consistent with our observations (cf. SUN & SUN 2011). However, our findings
from Dundgovi also revealed novel daytime hideouts for M. e. mongolicus; in particular, individu-
als were found hiding in excavated burrows as well as under the bark of trees close to the ground.

Of particular interest is the confirmed occurrence of M. m. martensii in the provinces Dornogovi
and Omnégovi, which are located both in the eastern Gobi desert. All sampling locations for this
species were limited to desert and semi-desert habitats, which were characterized by a dry or
semi-dry continental climate. In contrast, habitats of M. m. martensii in China were characterized
by a temperate and subtropical climate SUN & SUN (2011). According to SONG (1982), exces-
sive humidity exacerbates the species’ susceptibility to diseases and fungal infections. Locations
on sunny hillsides covered in small shrubs and herbs are therefore likely to be more beneficial for
this species. Our observations of daytime hideouts of M. m. martensii in Mongolia are consistent
with findings by SUN & SUN (2011), who reported that the species hides in crevices and 30 to 50
cm deep burrows during daytime and for hibernation.
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