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ABSTRACT. Litter size is crucial to the survival of
species in their environment and constitutes useful in-
formation for conservation purposes. Information about
litter size for eight scorpion species from Pakistan is
provided. Pregnant females were field collected and
kept in laboratory conditions until juvenile birth. Data
from litter size were provided for the following spe-
cies: Compsobuthus rugosulus, Hottentotta alticola,
H. jalalabadensis, H. tamulus, Isometrus maculatus
(Buthidae), Deccanometrus latimanus (Scorpionidae),
Scorpiops pseudomontanus, and S. petersii (Scorpio-
pidae). In addition, we found that Pakistani scorpions
give birth during the warm months of the year. Our
results provide important insights into the biology and
conservation of Pakistani scorpions.
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PE3IOME. Pa3mep BBITIIIOa IMEET peraroriee 3Ha-
YEeHHUE JIJIs1 BEDKUBAHUS BUJIOB B OKPYIKAOIICH cpejie U
MPEJICTABISIET COOO0M MOIe3HY0 HH(OPMAIIHIO JUTS Tie-
Jel oxpaHbl npupoasl. IpenocraBieHa HHPOpMALUS
0 pa3Mepe BBILIONA BOCBMH BHJOB CKOPIIHOHOB U3
[Nakucrana. BepeMeHHBIX caMOK cOOMPAaU B MOJIEBBIX
YCIIOBUSIX U COJIEPIKaNN B JIADOPATOPHH JIO POXKIICHHUS
MoJionu. JlanHble 0 pa3Mepe BbITLIOA OBLIM MpPEaoc-
taBieHbl st Compsobuthus rugosulus, Hottentotta
alticola, H. jalalabadensis, H. tamulus, Isometrus
maculatus (Buthidae), Deccanometrus latimanus
(Scorpionidae), Scorpiops pseudomontanus u S. petersii
(Scorpiopidae). O6HapykeHO, YTO TAKICTAHCKHE CKOP-
MUOHBI 0T MOTOMCTBO B TEILTbIE Mecsllbl roja. [1o-
JyYEHHbBIC Pe3yJIbTaThl BAXKHBI JIUIs U3yUeHHs OHOIIO-
THH U OXPaHbI MAKHCTAHCKUX CKOPITHUOHOB.

Introduction

Scorpions exhibit many unusual reproductive traits
among the arachnids; for example, they possess a ges-
tation period ranging from a few months to a year (e.g.,
Polis [1990]; Albuquerque, Lira [2016]; Lira et al.
[2021]). These arachnids also possess a highly variable
litter size, ranging from 1 to 105 [Polis, 1990; Lourenco,
2007; Outeda-Jorge et al., 2009]. In addition, some
species, particularly those from the Buthidae family,
are capable of storing sperm after a single insemination
and producing multiple broods (e.g., Outeda-Jorge et
al. [2009]; Albuquerque, Lira [2016]; Lira et al. [2021]).
According to Outeda-Jorge et al. [2009], litter size in
scorpions is known for about 10% of the described
species. This lack of knowledge is particularly surpris-
ing considering that information about litter size may
provide useful insight on species ecological traits im-
portant to conservation. For example, species that pro-
duce few litters are more susceptible to habitat changes
than those with larger litters [Forster, Vincent, 2004].
In addition, environmental conditions play a key role
in scorpion reproduction [Polis, 1990; Outeda-Jorge et
al., 2009]. Females of these arachnids give birth in
protected places under optimal environmental condi-
tions [Polis, 1990]. Thus, aiming to fill this knowledge
gap about scorpions’ biology, here we present data on
litter size and date of birth of eight species from Paki-
stan belonging to three families (Buthidae, Scorpion-
idae, and Scorpiopidae).

Material and methods

Scorpion pregnant females were collected at night (18:00—
03:00 h) using ultraviolet lights in different sites in Pakistan.
After field collection, scorpions were kept individually in
plastic terraria (17 x 13 x 10 cm) with a sand layer (2.5 to 3.5



334 S.M. Jawad et al.
Table 1. Litter size and month of birth in scorpion species from Pakistan.
Tabmuma 1. Pazmep BeIIIOna 1 MeCSIBI OTPOXKICHUS cKOpnHoHOB [lakucraHa.
Species N Litter size Month of birth
Buthidae
Compsobuthus rugosulus (Pocock, 1900)* 4 33-40 June—August
Hottentotta alticola (Pocock, 1895)* 11 33-42 July—September
Hottentotta jalalabadensis Kovaiik, 2007* 9 3740 April-August
Hottentotta tamulus (Fabricius, 1798)* 12 38-45 July—September
Isometrus maculatus (DeGeer, 1778) 3 27-29 August
Scorpionidae
Deccanometrus latimanus (Pocock, 1894)* 13 15-23 July—August
Scorpiopidae
Scorpiops pseudomontanus Kovatik et Ahmed, 2009* 9 20-25 July—August
Scorpiops petersii Pocock, 1893* 5 26-30 July—August

* Indicates new data.

cm) and humid cotton at their bottom as a water source.
Individuals were kept in laboratory conditions at a mean
temperature of 32.5 °C (2540 °C) and air moisture of 55%
(50-60%). Females were fed weekly with mealworm and
superworm and observed weekly until the registration of the
birth of juveniles.

Results and Discussion

Data on litter size and date of birth (month) were
obtained for 66 females belonging to eight species
(Table 1). Overall, buthid scorpions from Hottentotta
Birula, 1908, and Compsobuthus Vachon, 1949 genera
produce broods with higher litter sizes (Table 1). In
contrast, scorpionid Deccanometrus latimanus (Po-
cock, 1894) produced brood with few litters (Table 1).
Pakistani scorpion females give birth between April
and September, with most of them giving birth in July
and August (Table 1).

Our study provides data about litter size from eight
scorpion species found in Pakistan; of these, seven
species are new. Overall, the buthid species analysed
exhibited a larger litter size. Scorpions from this family
are typically classified as r-strategists [Polis, 1990]. R-
strategist species invest in quantity rather than quality
of offspring (i.e., large-sized offspring), explore re-
sources in temporary patches, and have high popula-
tion growth rates [Southwood, 1962; Begon et al.,
2006]. For example, C. rugosulus (Pocock, 1900) has
a litter size three times higher when compared to its
congener C. werneri (Birula, 1908) (5-14 juveniles)
[Lourencgo, 2007]. Similarly, Hottentotta scorpions anal-
ysed in our study also exhibited a higher litter size (33—
45 juveniles) when compared to other Hottentotta spe-
cies: H. hottentotta (Fabricius, 1787) (n = 12-21), H.
Judaicus (Simon, 1872) (n = 15-18), H. trilineatus
(Peters, 1861) (n = 12), and H. pachyurus (Pocock,
1897) (n = 16) [Lourengo, 2007; Mirza et al., 2009].
Finally, we also found a higher number of juveniles
from the Pakistani population of . maculatus (DeGeer,
1778) (n = 27-29) than recorded in the literature for
this species (n = 12-21) [Lourengo, 2007]. According

to Polis [1990], life-history traits of scorpion species
may be influenced by environmental factors such as
temperature, which may directly affect metabolism and
indirectly influence reproduction. Another possible ex-
planation is that the variation is due to the conditions
for raising the animals.

Previous authors have reported that stressed fe-
males in captivity are highly likely to cannibalise their
juveniles [Sarmento ef al., 2008; Warburg, 2011].

For scorpionids from the Heterometrinae Simon,
1879 subfamily, litter size is quite variable: Decca-
nometrus phipsoni (Pocock, 1893) (n = 9), Heter-
ometrus longimanus (Herbst, 1800) (n =34), and Sahy-
adrimetrus scaber (Thorell, 1876) (n = 30-35) [Polis,
1990; Mirza, Sanap, 2009]. In our study, we recorded a
relatively small litter size in the scorpionid D. lati-
manus (n = 15-23). The small litter size exhibited by
Deccanometrus Prendini et Loria, 2020 species may
be making these scorpions vulnerable to extinction, as
these animals are targeted by the illegal pet trade
[Prendini, Loria, 2020]. All of the heterometrinae spe-
cies are fossorial, constructing burrows under stones or
in open ground [Prendini, Loria, 2020]. In this way,
these animals are easily found and collected. In rela-
tion to scorpiopid scorpions, to the best of our knowl-
edge, the reports for S. pseudomontanus Kovarik and
et Ahmed, 2009, and S. petersii Pocock, 1893, are the
first records for litter size in the Scorpiopidae family.
The scorpiopids comprise a large scorpion family, dis-
tributed widely across the Oriental region, that current-
ly encompasses about 80 species from two genera
[Kovatik ef al., 2020].

Our results suggest that Pakistani scorpion species
reproduce during the spring and summer months. In
Pakistan, between May and September, the tempera-
ture increases after recording lower values during the
winter [Salma ef al., 2012]. For homeothermic animals
such as scorpions, the increase in temperature implies
increased activity. Our results are similar to those de-
scribed for South American scorpions, where most of
their species give birth during warm months [Outeda-
Jorge et al., 2009]. Finally, we reported the litter size
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for eight scorpion species from Pakistan; data on seven
of them is new to science. In addition, we found that
scorpion species from Pakistan give birth to their juve-
niles during the warm months of the year.
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