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Abstract

Scorpions are nocturnal predators that primarily feed on invertebrates and other arachnids. To date, 10 species of
scorpions from the family Buthidae have been reported in the Sistan region. Sampling was conducted using UV
ultralight at night and through direct search or digging during the day in various areas of the Sistan region in 2021 and
2022. Examination of 117 collected scorpion specimens led to the identification of seven species from six genera of the
family Buthidae. These include Androctonus cf. crassicauda (Olivier, 1807), A. sistanus (Barahoei & Mirshamsi, 2022),
Kraepelinia palpator (Birula, 1903), Mesobuthus rakhshanii sp. nov., Odontobuthus tirgari (Mirshamsi et al., 2013),
Orthochirus persa (Birula, 1900), and Sassanidothus gracilis (Birula, 1900). Mesobuthus rakhshanii sp. nov. was
described as a new species for the world fauna. This species, having a dominant population, was collected from all
stations in the region. All specimens were preserved in 80% alcohol and stored in the researchers’ personal collection.
Species of the genus Androctonus, which are dangerous scorpions, are found in the Sistan region. The identification of
hazardous species is crucial for effective health management. This can be achieved by identifying the scorpion fauna in
the region and determining the distribution range of each species.
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Introduction

Scorpions are regarded as the most dangerous arthropods to humans due to their venomous stingers
(Sedaghat et al., 2011). In Iran, the annual average of scorpion stings is around 50,000, with approximately
20 deaths per year, predominantly occurring in the southern regions of the country (Dehghani and Fathi,
2012). Scorpions typically seek shelter during the day under stones, in tree trunks, within rock and wall
crevices, and in ground holes. They become active at night, preying on invertebrates, particularly insects and
other arachnids (Pirali-Kheirabadi et al., 2013).

To date, 4 families, 20 genera, and 84 species of scorpions have been reported in Iran. Of these, 10 species
from six genera of the Buthidae family are found in the Sistan region (Navidpour et al., 2019; Kovaiik et al.,
2019, 2020, 2022; Kovaiik & Navidpour, 2020; Barahoei et al., 2020, 2021, 2022; Cain et al., 2021; Yagmur
et al., 2022).). These include two species of the genus Androctonus (Yagmur et al., 2016; Barahoei et al.,
2020), one species of the genus Kraepelinia (Barahoei et al., 2020), three species of the genus Mesobuthus
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(Vachon, 1958; Mir et al., 2014; Barahoei et al., 2020) one species of the genus Odontobuthus (Mir et al.,
2014, Barahoei et al., 2020, 2021), one species of the genus Orthochirus (Habibi, 1971; Kovafik & Fet,
20064a; Barahoei et al., 2020), and two species of the genus Sassanidothus (Farzanpay, 1987; Kovaiik & Fet,
2006b; Barahoei et al., 2020).

In the only study previously conducted in the Sistan region, Mir et al. (2014) reported eight species in their
brief account. Additionally, there have been very few studies in neighboring countries. Consequently,
extensive sampling and detailed examination of samples are essential to accurately identify the species in this
region. Given the Sistan region's proximity to the Oriental region, identifying its fauna is important, useful,
and necessary. The present study represents the first comprehensive survey of scorpion species in the north
of Sistan and Baluchistan province.

Materials and Methods

Sampling was conducted at night using UV light and during the day by moving stones, lumps, and tree
trunks in 2021 and 2022. The specimens were preserved in 80% ethanol. Key morphological traits for
scorpion identification were determined based on available references (Farzanpay, 1987; Polis, 1990). The
morphological identification of species was carried out using valid identification keys (Kovatik et al., 2019,
2020, 2022; Barahoei et al., 2020, 2021). Photography of the samples, including general views and various
body parts, was performed using a Canon® EQOS 800D digital camera (Japan). Images were edited using
Combine Z (Hadley, 2007) and Adobe Photoshop CS5 (Evening, 2013) software. The distribution map was
created using the simplemappr online tool. All specimens have been stored in the author's personal collection
at the Research Institute of Zabol.

Results

The examination of 117 collected scorpion specimens resulted in the identification of seven species from six
genera of the Buthidae family.

1. Androctonus cf. crassicauda (Olivier, 1807)

2. Androctonus sistanus (Barahoei & Mirshamsi, 2022)

3. Kraepelinia palpator (Birula, 1903)

4. Mesobuthus rakhshanii sp. nov.

Holotype

Female specimen, Sistan and Baluchistan province, Hamon city, Lotak district, Rahmatabad village,
30°45'N, 61°21'E, 481 m, 10 May 1400, col.: H. Barahoei.

Affinities

Members of the species Mesobuthus rakhshanii sp. nov. are medium-sized scorpions, with adult body
lengths ranging from 38-52 mm in males and 51-61 mm in females. Males have 25 to 29 pectin teeth, while
females have 18 to 21. The movable pedipalp finger features 11 to 12 rows of oblique teeth and five terminal
teeth. The lateral anal arch in females is divided into three parts, with the first lobe exhibiting a short groove.

This species is distinguished from many species within the genus by having a ratio of the length to the height
of the third metasoma segment between 1.50-1.90. Unlike many other species, the central, lateral, and dorsal
central carinae of the carapace in M. rakhshanii are not connected and do not form a lyre shape. This trait
sets them apart from other species, except for M. macmahoni (Pocock, 1900).

Members of M. macmahoni, ranging in size from 38 mm (male) to 55 mm (female), are found in low-altitude
areas of southern Pakistan. The number of pectin teeth in this species is 23-26 in males and 19-23 in females.
Additionally, the general body color of M. macmahoni is darker compared to M. rakhshanii.
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5. Odontobuthus tirgari (Mirshamsi et al., 2013)
6. Orthochirus persa (Birula, 1900)
7. Sassanidothus gracilis (Birula, 1900)

Conclusion

Before this study, the Sistan fauna was known to comprise 10 species. However, the current research
identified that only seven species are actually distributed in the Sistan region. The earlier reports of some
species were the result of misidentifications, which have been corrected through subsequent research.
Among these, Mesobuthus rakhshanii sp. nov. has been described as a new species for the global fauna.
Androctonus cf. crassicauda (Olivier, 1807)

Androctonus sistanus (Barahoei & Mirshamsi, 2022)

Mesobuthus rakhshanii sp. nov.

Kraepelinia palpator (Birula, 1903)

Odontobuthus tirgari (Mirshamsi et al., 2013)

Orthochirus persa (Birula, 1900)

Sassanidothus gracilis (Birula, 1900)

Considering the geographical proximity of the Sistan region to Afghanistan and Pakistan, it appears essential
to conduct a detailed and comprehensive investigation of the scorpion fauna in the region and compare it
with specimens from the aforementioned countries. Identifying the regional fauna and utilizing species for
various purposes is inevitable. To date, there has been very limited specialized research on scorpions in the
Sistan region. Therefore, the current study serves as a preliminary step, paving the way for continued and
more exhaustive research on the scorpions of this region.
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VP b cpss ol o)led o3l o (Sl s 5 05556

AP 5P ladl (b Ol Ailate Sl okiidos e (Sl gad SlAad 5 g Slatins (65T par sG] ) Jsi

Table 1- Collection stations, geographic coordinates, and number of scorpion samples caught from the Sistan region during
2021 and 2022.

Slows Olaisw SIS pdigad fomo )
| 31°00'N, 61°30'E, Elevation: 478m LT — b5 Y
v 30°59'N, 61°35'E, Elevation: 483m = ¥
W 30°58'N, 60°31'E, Elevation: 856m R
v 31°00'N, 60°38'E, Elevation: 691m S5 ol ™ i o ¥
¥ 30°49'N,60°34'E, Elevation: 1133m oS S —dm D
| 30°54'N, 61°33'E, Elevation: 487m SSL Ko — e 4
Y# 30°45'N, 61°21'E, Elevation: 481m Wcwm,— eSS4 Y
¥ 30°51'N, 61°25'E, Elevation: 475m Ue 43 S glwy,— O ssls A
Y 30°51'N, 61°20'E, Elevation: 477m AL e Sl sy — O 50la 4
)4 30°51'N, 61°16'E, Elevation: 475m Ozl yp—0sele N
v 30°50'N, 61°42'E, Elevation: 500m dag ol — Sa A
Ny

Kovariik et al., 2019, 2020, 2022; Barahoei et )
A el (al., 2020, 2021
(O Calben (gla i 5 IS (lad) Wi gai 31 (g)ls o oS
25Lw) EOS 800D Jus Canon® Jlsw s w93 ¢SS 4
cla,lBle s 5l oaliul L b Ui ol i plail (ol
Adobe Photoshop ,(Hadley, 2007)Combine Z
53 ST s .o 8 o, 0 (Evening, 2013)CS5

Ad simplemappr -, %7 ooleos

oS (sl oty b T s laas o JUaSH 51 ey

Sl s | oy s a8 S L5 s ols S
S0 mlie ol p b jae oluld )3 age (B
51 eslaul L «(Farzanpay, 1987; Polis, 1990)

bl oLl LT )y S Sn 5

e olalis glaulS oSS L s S



™ S e

Ol G5 < s «(Arachnida: Scorpiones) Ol dikie oo e O

Androctonus =z —auiid Sl 5 39
Hemprich et Ehrenberg, 1828

Wl i en 00 51 585 WL O e 851

= DS (2 Gl s 6 e Sle gl
OIS 55 Glyl5 S ol Sl sl 0k Jaame
o 6lols Gy &5 e LSl Ll el Sl
(ails 3 sie oSG 5 Lgslsue Hlgx) oles! Olis
S et il g5, 8D (6 5 e oS 5
03303, 0L g 51 Laly 5 3 6Lyl ol 4,8
Lol Ll i 5 Cdee) Laglie (glady s
3,5 el 5 Al (slaailns clogjlae glay Sl
Stahnke, 1972; Farzanpay, 1987; Barahoei et )

.(al., 2020, 2022

Androctonus cf. crassicauda (Olivier, 4545

1807)
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Androctonus crassicauda (Olivier, 1807):
Barahoei et al., 2020, p. 379, fig. 3.
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Vo wlae 6&“ sl B 5 25 sl (A Androctonus cf. crassicauda (Olivier, 1807) 58 63k & 503 OL S sl J§.~
ek

Figure 2- General view of the body of the female specimen of Androctonus cf. crassicauda (Olivier, 1807): A) dorsal view
and B) ventral view. Scale 10 mm.
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Figure 3- General view of the body of the male specimen of Androctonus cf. crassicauda (Olivier, 1807): A) dorsal view and
B) ventral view. Scale 10 mm.



VP b cpss ol o)led o3l o (Sl s 5 05556

Yf

(F D) (pauli Slo 5329

Od dpb g dn b g s3I0 L plac e
L FAY Sl La 5 6l m e koo #1/0 L 0J/F 0L
Lab 3,5 (S S5 ool Laosle (sl e s 573
oty )5 Loyl paw U Jgl lady e 0555 305
O3 5255 oS tolmr O 5l 5 oy 5 p)lgr
5 Ay (B0 5 e & il (s
sl sl s s Lal Sl Se 5 95,5 Legss e
S G145 wb 1S .l Kol Wil 5 5
S1ols OF g ¢ 2 b 51 s OT Ll 5 o
lanw g JolS 5 sba bl 5 oS slad 51 8
roiien oIS (e Bl ol LS 3
S (S 3,13 Ay Sl 30 66 a5
5 Sl 435 5 Legiap sl SiSu 55 i
(P JSK8) s Sl e iy (sl

gl OT 2o AT YNV Iy e J b
O Lo e Iy YO WL Jsb Ol o) o
Fotis sl Olo b edd o )8 (lo S
(rsle Jsb ol am s gu> CtSl el L
(e SIS Gy, VO B VF (hyls oS e 2K
d}_v\jf == Shls (ol 5 s slaglhs gl yls
Dy Gy 10 LF ghyls ol el ¢ o Lgs!
el s g s claasls lls 5 oy pa
el ol ad 1 S Olislesl 5 Dol oy 55 gl
YN 5 5 e 3 0de YA B YY 5 sladls sl
P 3093 slaas . Cowlosle i o 3ue YV U
Sl sl Ll Loyl Cia gl)ls Lyl
el 55 55 J51,8 Sl B S 6hls ol g
L)l 5 odad 5 8 il WoSs sl

L fan ol Ol slaad glyls Sl oS

Androctonus  sistanus (Barahoei & 45
Mirshamsi, 2022)
&bo 9 byplon

Androctonus amoreuxi baluchicus: Vachon,

1966¢: 209; Habibi, 1971: 42.

Androctonus finitimus: Mir et al., 2014: 19.

Androctonus robustus: Yagmur et al., 2016: 1-

3, figs. 1-2.

Androctonus baluchicus: Barahoei et al., 2020:

378, fig. 2.
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Figure 4- General body view of the male specimen of Androctonus sistanus Barahoei & Mirshamsi, 2022: A) Dorsal view
and B) Ventral view. Scale 10 mm.
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Kraepelinia palpator (Birula, 1903) 45
&Uo 9 bplon
Buthus palpator Birula, 1903: 72.
Buthacus palpator: Vachon, 1966: 210;
Habibi, 1971: 43.
Kraepelinia palpator: Vachon, 1974: 950-951,
figs. 235-239; Fet, 1984: 37-42, fig. 1; Fet,
1989: 82-83; Farzanpay, 1987: 38; Fet, 1994
531; Kovarik, 1997a: 49; Kovarik, 1998: 112;
Fet et al., 2000: 154; Vignoli et al., 2003: 3;
Navidpour et al., 2011: 11; Barahoei et al.,
2020: 392, fig. 13.
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Figure 5- General body view of the female specimen of Kraepelinia palpator (Birula, 1903):
A) Dorsal view and B) Ventral view. Scale 10 mm.
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Figure 6- General body view of the male specimen of Kraepelinia palpator (Birula, 1903): A) Dorsal view and B) Ventral
view. Scale 10 mm.
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Mesobuthus rakhshanii sp. nov. 45
&bo 9 byplon

Buthus (Buthus) macmahoni: Birula, 1917a:
214.
Buthus (Buthus) zarudnyi macmahoni: Birula,
1917a: 240.
Mesobuthus macmahoni: Vachon, 1950: 153;
Vachon, 1952: 325; Vachon, 1958 146-148,
figs. 30-31; Fet et al., 2000: 177 (complete
references list until 1998); Mirshamsi et al.,
2011b: 20 (in part); Navidpour et al., 2011: 13
(in part); Kovarik et al., 2019: 17; Barahoei et
al., 2020: 397 (in part).
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Figure 7- General view of the body of the holotype female of Mesobuthus rakhshanii sp. nov.: A) dorsal view and B) ventral
view. Scale 10 mm.
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Figure 8- Body parts of the female holotype of Mesobuthus rakhshanii sp. nov.: A) Ventral view of pedipalp, B) Dorsal view
of pedipalp and C) Dorsal view of clavicle and carapace. 5 mm scale.
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Figure 9- Body parts of the female holotype of Mesobuthus rakhshanii sp. nov.: A) dorsal view of carapace and mesosoma,
B) ventral view of mesosoma and C) terminal segments of first to fourth legs. Scale 10 mm.
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Figure 10- Metasoma and telson of the holotype female of Mesobuthus rakhshanii sp. nov.: A) dorsal view, B) lateral view,
and C) ventral view. Scale 10 mm.
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Figure 12- General body view of the female specimen of Odontobuthus tirgari Mirshamsi et al., 2011: A) Dorsal view and B)
Ventral view. Scale 10 mm.
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‘région sud 4 95 km au NE de Zaran’;
MNHN). Syn. n.

Afghanorthochirus erardi (in part): Kovaiik,
1998: 102; Fet et al., 2000: 57.

Orthochirus erardi: Kovaiik, 2004: 8.
Orthochirus fuscipes (Pocock, 1900), Barahoei
et al., 2020: 403 (Figures 21-22).

Orthochirus persa (Birula, 1900), Kovaiik et
al., 2020: stat. n. (Figures 236-273, 343, Table
4).
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Orthochirus persa (Birula, 1900) 445
&Uo 9 bplon

Butheolus melanurus persa Birula, 1900b: 374.
= ? Butheolus melanurus dentatus Birula,
1900b: 375 (type locality and type repository:
Iran, Sistan & Baluchestan Province, Zahedan
County, “Hussein-Abad” [an error; should be
Nosratabad, 29.90°N 59.98°E, see below for
clarification]; ZISP No. 653, holotype lost).
Syn. n.
Butheolus melanurus persa: Birula, 1903: 75;
Birula, 1905h: 145.
Butheolus scrobiculosus persa: Birula, 1909:
359.
Orthochirus scrobiculosus persa: Birula, 1917:
241; Fet, 1989: 116; Fet, 1994: 530; Kovarik,
1998: 116; Fet et al., 2000: 199 (complete
reference list until 1998).
Orthochirus persa (in part): Vachon, 1966:
213.
Orthochirus scrobiculosus dentatus: Fet, 1989:
116; Fet, 1994: 530; Kovarik, 1998: 116; Fet et
al., 2000: 198 (complete reference list until
1998).
= Afghanorthochirus erardi Lourenco and
Vachon, 1997: 332, figs. 2c, 3, 4b (type
locality and type repository: Afghanistan,
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Figure 13- General view of the body of the female specimen of Orthochirus persa (Birula, 1900): A) Dorsal view and B)
Ventral view. Scale 10 mm.
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Figure 14- General body view of the male specimen of Orthochirus persa (Birula, 1900): A) Dorsal view and B) Ventral
view. Scale 10 mm.



VP b cpss ol o)led o3l o (Sl s 5 05556

oY

1971 44; Farzanpay, 1987: 39; Kovaiik, 1998:
115.

Sassanidothus zarudnyi sarghadensis: Fet et
al., 2000: 223.

= ? Buthus gabrielis Werner, 1929: 244, syn.n.

.

Mesobuthus grabielis: Vachon, 1950: 153
(1952: 325); Vachon, 1966: 213; Habibi, 1971:
44; Farzanpay, 1987: 39.

Mesobuthus vesiculatus: Fet et al., 2000: 180
(in part).

Sassanidotus  gracilis  (Birula,  1900):
Navidpour et al., 2011:19; Barahoei et al.,
2020: 413, fig.29.
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Sassanidothus gracilis (Birula, 1900) 445
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Buthus zarudnyi gracilis Birula, 1900a: 368.
Buthus (Buthus) zarudnyi gracilis: Birula,
1917: 240
Mesobuthus zarudnyi gracilis: Vachon, 1959:
141-146, figs. 23-26, 28-29, 31, 51; Vachon,
1966: 213; Habibi, 1971: 44; Farzanpay, 1987:
39; Kovarik, 1998: 115.
Sassanidothus zarudnyi gracilis: Fet et al.,
2000: 223.
Sassanidotus gracilis Kovaiik and Fet, 2006b:
4, figs. 2, 6-9.
= Buthus zarudnyi sarghadensis Birula, 1903:
70-71 (syn. by Kovatik and Fet, 2006b: 6)
Buthus  (Buthus) zarudnyi sarghadensis:
Birula, 1917: 240.
Mesobuthus zarudnyi sarghadensis: Vachon,
1959: 141, fig. 31; Vachon, 1966: 213; Habibi,



ov S e

Ol G5 < s «(Arachnida: Scorpiones) Ol dikie oo e O

S S 352 48,5 o) A bl
0% 510

OT 2 e I n YINSYIE iy 5508 b
AT BYARL Jsbobe oLl ol
(Ol Sr (Ol L)l s e OT o
L S S5 50S rsle cOlo b edd o LS
(rglo Jsb il 93 51 Sy &5 e St U b
A ey g 40105 Gy VY (slyls &S e 2SS
Saslis lyls ¢ o H)ls Aluls Ol Jsl Cass
I8 sl hls 5T Qs aw s b oyl
Sl Gy 1Y B sl cot xSl oLl
A (59 L o b ladillis glyls g kb e
Sl 2T s,

Lacyss s gLl ol sd 4l 8 Lacy sy
S5 bl gy 56330 S e D) oty
Ay by b Sl L)l L) ey sl gade
5 L)l O oid LS g S il 3 5 5
B sban L)l sl sl pde S i
Spsdis by U il glu)lS ol ablann s
oo 3348 YY BV S cladills sl syl
ES 55 5 i 33 Sl oale i j3 54 Y GO
sl Jome 51 dms 5 ool ol sl & S
22 sty poler b o LS S g S5
Joe S8 5 poler Sl il 4 el
o el sl 3 LSS 4 5L 5 !
(V8 50 sl JS2)

)l Cin gyl Legilie p s g p 5o sladls
bl =i Gl 5 Sl iy sl
LS glgsl Sidm 530S, 5 il slad 51 8

Shls asalsl 5 5 jesmind s il U Sle Jls

Olw g 2J.>u cosls s e g‘_gi NGRS RER )
30°59'N, el ae Sl (3 45 gl cJ.:lj
GFY sl V8 Z@)U « e FAY IC\_E)‘ 61°35'E

(SR déﬂ a.LSngjTC;-

S b8l i LT Aol

OLS 5o 8 slaOlwl 31015l 53 051G 48 o
«(Navidpour et al., 2013; Barahoei et al., 2020)
3 Ol 5 (Navidpour et al., 2011) ol S
Kovatik and Fet, 2006b; Barahoei et ) ol sb
Fetetal., ) Okl sla ) 428 umen 5 (al., 2020
Fet et al., 2000; Kovaiik & ) oSy (2000
el ok 3,15 (Fet, 2006b

(17510 Bl o) (pausis b 5 329
G ol 0 o hiton oS 5 o e
Laosle (6l e ka0 BFF 5l 5 (6l o e YA
‘;1"\“;““;@;'))(5“5&[?.)3))&&)@‘
el el S ol 8 gl S 5 Logjlie oy
el 0,5 O (Gaalls 5 guuaSis Ok 3,
3 i 0T bl o e JSKiiglai g3 w8
Wl (ST 20 Lad 15 1l OT alaw 5 0T J b
Sl Ll 5 4l an g JulS ) sba Ll )8
‘gujs.cwlouwrﬁg&@p)éff
éu@ﬁ.:)lsoujf)@)hd‘,_sdal_ij
gl 5 1 legisn gskr S s e
}jé.i_?;a-\';.x_c}.w\f;)\;df'&rigcﬁéa



VP b cpss ol o)led o3l o (Sl s 5 05556 of

O3y (oS o cglo i 15 B gk oS, Lagslie sladss dan codSTT, 5 S S slad 5l S
At bl g L)) i (Dol 2y el ¢ ST, ian 530Sl Sy gots g0 oS 3l (51l
Cowicodln i 30 /¥V 5 5 i )3+ /YY aw Glyls it OLaS 5 4o e Sl i Jgb i
3 IYA 5 5 i 03 0 IYF Ll Ol skl o e A sl Sl WSEOIN BNy Sl o

OF 510 Gl JSK8) Sl osle i b (sla e glyls ol i8S o3l 5,5 i g5

ke Vo lie . oS8 ol (B 5 s (sles (A :Sassanidothus gracilis (Birula, 1900) &8 ssle & 55 0 IS sles —V0 S

Figure 15- General view of the body of the female specimen of Sassanidothus gracilis (Birula, 1900): A) Dorsal view and B)
Ventral view. Scale 10 mm.
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Figure 16- General view of the body of the male specimen of Sassanidothus gracilis (Birula, 1900): A) Dorsal view and B)
Ventral view. Scale 10 mm.
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