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ABSTRACT

Scorpions had been researched for centuries. However, ecological study on this arthropod was scarce 
in Peninsular Malaysia. The objective of this study was to provide a preliminary species checklist 
of scorpion fauna in Kuala Lompat, Krau Wildlife Reserve, Pahang. Samples were collected with 
the aids of ultra-violet torchlight and trapped with a loop thread at night from main trail at the study 
site in March and May 2013. Three scorpion species were recorded during the study periods. Twenty 
nine individuals from three families (Scorpionidae, Buthidae and Liochelidae) were identified. Asian 
forest scorpion, Heterometrus longimanus (Herbst, 1800) was the largest among the three and the most 
abundant species (23 individuals), followed by Isometrus zideki (Kovarik, 1994) (four individuals) and 
Liocheles australasiae (Fabricius 1775) (two individuals). Heterometrus longimanus is highly tolerant 
species and very adaptable to various habitats. Hence, the presence in large numbers is expected. The 
abundance of Heterometrus longimanus shows that the study area is rich in its resources and lack of 
predator may be the reason for the large population for this species found at Kuala Lompat. In this 
study, Isometrus zideki and Liocheles australasiae were less abundant perhaps their presence in the 
study area is hard to locate. High abundant of Heterometrus longimanus at the study area has to be 
monitored closely since this species is now a popular pet in Malaysia. This study revealed an important 
finding of local scorpion diversity. Proper management of its habitat is crucial and conservation effort 
must be planned to prevent the depletion of scorpion fauna in this area.
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INTRODUCTION

Scorpion (Class Arachnida) is very ancient arthropods. Globally, Order Scorpionida (Scorpiones) has 
almost 1,500 species in 16 families and 155 genera (Abdel-Nabi et al., 2004). Scorpions are widely 
distributed, but absence in Greenland, Antartica, New Zealand and several small oceanic islands 
(Chowell et al., 2005). They live in forest, savannah, and desserts and can be found in mountains 
above 5000m and some species can be found in residential areas (Cala-Riquelme and Colombo, 2010). 
Scorpions are very sensitive to light but need environment or habitat that can keep them humid during 
the day. Because of this, scorpions can be found below ground, live on trees and also prefer to hide in 
the sand and under rock. However, certain species can be found in an extreme temperature, they can be 
found in freezing area and hot area. Generally, scorpions were found more in the arid regions compare 
to any other environments. The highest abundant and diversity of scorpion can be found in tropical 
and subtropical regions. Previous study showed that the desert and semi desert microhabitats show the 
greatest abundance and diversity of scorpion (Jime´nez-Jime´nez and Palacios-Cardiel, 2010). 
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Scorpion active at night, during the day scorpion will find shelter. Many scorpions are terrestrial but 
some species are arboreal. The most suitable microhabitat for scorpion is under stone or log, digging 
into substrate or in crack of outer layer of plant or timber (Cala-Riquelme and Colombo, 2010). 
There are also several species that also can live within the human-related environment. The preferred 
microhabitats for scorpions are those with temperature between 20 to 37oC (Hembree et al., 2012). 
For the extremely cooler microhabitat, scorpion needs to dig in into the soil to find warmth. Usually 
scorpion can be very abundant at the suitable area. 

In Peninsular Malaysia, study on scorpion fauna is limited. Kovarik (1994) described Isometrus zideki 
based on specimens collected from Malaysia and Indonesia marked the “re-birth” of research interest 
on this fauna. Later, several works were published on scorpion in Peninsular Malaysia by the same 
author (see Kovarik, 2003; 2004; 2005a; 2005b). Zhiyong et al. (2011) also contributed to research 
of scorpion fauna in Peninsular Malaysia. In general, studies on scorpions in Peninsular Malaysia are 
still limited. The  presence study is aim to produce a checklist and provide some notes on ecology and 
diversity of scorpion fauna at Kuala Lompat, Krau Wildlife Reserve, Pahang.

METHODOLOGY

Study site

Scorpions were sampled from the forest near the Kuala Lompat field station, Krau Wildlife Reserve, 
Pahang (Figure 1A). The Krau Wildlife Reserve is second most important protected areas in Malaysia 
after the Taman Negara, covering approximately 520 square kilometers. The wildlife reserve consists 
of some highlands to the north that surrounded by low-laying terrains. The reserve is drained by three 
main rivers originated from Gunung Benom, the highest peak located to the northwest of the field 
station. Krau Wildlife Reserve extends down the eastern and southern slopes of the mountain, bordering 
to the left were Sungai Teris and reaching the lowlands along the Sungai Kerau to the right and Sungai 
Lompat. The Kuala Lompat field station was located at the junction of these two rivers and most of the 
works were done here (Figure 1B).

Collecting sample

Scorpion is very sensitive to light and it needs an environment or habitat that can keep them away 
from the bright daylight. Therefore, scorpion usually stays in its hideout during day and came out at 
night. All samplings were done at night. We used a hand-held ultraviolet light to detect the presence 
of scorpion. Scorpions become fluorescent under the UV light. A thread with a loop was used as a trap 
was set-up after the scorpion has been spotted, in front of the mouth of its burrow. Scorpion inside the 
tunnel will come out to investigate any movement near the hole. The thread was quickly but gently 
pulled when the animal crawling past the loop. Scorpion entangled to the thread was removed by 
cutting the string and placed into a plastic case for identification. In case of the animal cannot be pulled 
out of the tunnel, a long forceps were used to pull the scorpion out from its hideout. 
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Figure 1. A. The map showing the location of Kuala Lompat field station (red triangle) and the black 
triangle indicates Gunung Benom. Inset is the map of Peninsular Malaysia. The darker 
shades denote the higher terrain. B. The schematic diagram showing the two main rivers, Sg. 
Lompat and Sg. Krau that flow into Sungai Pahang to the east. The black rectangle showed 
the sampling area.
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Specimen identification

Scorpions were identified to the lowest possible taxon using morphological characters and general 
description of the body, colour, sternum, cheliceral teeth, prosoma, pedipalp, trichobothrial pattern, 
genital shape, shape of spiracle, metasoma, vesicle and acules. These criteria were compared to 
standard the taxonomic key and against the description of previous works (see Kovarik, 2000; 2003; 
2004; Stockmann and Ythier, 2010 and Zhi-Yong et al., 2013).

RESULTS

A total of 29 individuals from three species, and three families namely Scorpionidae, Buthidae and 
Liochelidae were collected in this study (Table 1). Asian forest scorpion, Heterometrus longimanus was 
the largest of the three species and the most abundant collected during the sampling period followed by 
Isometrus zideki (four individuals) and Liocheles australasiae (two individuals). 

Table 1. Checklist of scorpion fauna at Kuala Lompat with their abundance given in parenthesis. 
General characteristics of each species were provided for a quick reference.

Species (No. of individuals 
captured) General characteristic

Heterometrus longimanus (23) Adult size in the range 90-140mm. Body colour uniformly black, 
only telson can be either yellowish or reddish brown. Male 
pedipalp very long and fixed finger longer than or at least same 
as manus.

Isometrus zideki (4) Adult size 26-30 mm. Body colour is yellow with numbers 
of black spot on carapace, leg, femur mesosoma and patella of 
pedipalp. First three of metasomal segments are yellow and last 
two segments are black.

Liocheles australasiae (2) Adult size 25-30 mm. Have elongated and flattened body. The 
flattened body is adapted to live in stone, rotting log and in wood 
sheath. Both male and female metasoma are very thin with yellow 
or orange vesicle. 

Systematic notes.

Heterometrus longimanus (Herbst, 1800)       
Figure 2

Habitat: Burrowing, usually can be found burrowed underground, below trees and in leaf litter.

Morphology examination: Adults 90–140 mm long. Body colour of adults uniformly black, only 
telson may be reddish brown. Have 12–18 pectinal teeth in both sexes. Chela, femur and patella of 
pedipalp in male narrower and longer than in female. Male fingers of pedipalp very long. Fixed fingers 
longer or at least same as manus of pedipalp. Chela not lobiform in male, slightly lobiform in female. 
Manus smooth, sparsely tuberculate. Patella of pedipalp with pronounced internal tubercle. Carapace 
usually with disc smooth and margins granulate, but sometimes entire surface granulate. Telson covered 
with hair and elongate. Vesicle longer or same if compared to aculeus.
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However, this species look extremely similar to the other species that was believed to occur in Penisular 
Malaysia, Heterometrus spinifer but can be differentiated from H. spinifer in presence of granulations 
on the carapace and the length of pedipalps which is longer in male H. longimanus (Couzijn, 1981). 
Unless the species were male, to differentiate between these species can be based on the granulation 
pattern on carapace. Kovaric (2004) stated that both species had smooth disc with margin granulated 
prosoma however, the prosoma of H. longimanus generally more finely granulated and sometime can 
had the entire prosoma granulated if compared to H. spinifer.

Figure 2. Dorsal view of male Heterometrus longimanus.

Isometrus zideki (Kovarik, 1994)        
Figure 3

Habitat: Forest species, usually can be found under tree bark and tree sheath.

Morphology examination: Adult size 26-30 mm. There are 11-12 pectinal teeth in male and 10-
12 pectinal teeth in females. Body colour is yellow with numbers of black spot on carapace, leg, 
femur mesosoma and patella of pedipalp. First three of metasomal segments are yellow and last two 
segment are black. On the carapace, there is black spot form around the median eye and there are three 
longitudinal stripes on the mesosoma.
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Figure 3. Dorsal view of male Isometrus zideki.

Liocheles australasiae (Fabricius 1775)       
Figure 4

Habitat: Found below stone, logs and in any crack of surfaces. Usually it can live under the crack of 
stone and tree sheath.

Morphology examination: Adult size in the range from25-30 mm. The main colour of the body is tan-
brown including the colour of tergite and and prosoma. Pedipalp with reddish-brown and chela finger 
coloured dark red-brown. Pectines are short and in the range from 6-8. Have elongated and flattened 
body. The flattened body is adapted to live under stone, rotting log and in wood sheath. Both male and 
female metasoma are very thin with yellow or orange vesicle. Sternum shaped was sub pentagonal and 
operculum is subtraingular 
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Figure 4. Dorsal view of female Liocheles australasiae. 

DISCUSSION

Scorpions from three families were recorded from two samplings represent the first checklist of scorpion 
fauna for Kuala Lompat area. Heterometus longimanus was the most abundant species recorded at the 
study area, both from human-occupied area near the field station and from the forest surrounding the 
field station. This finding could suggest that this species is highly tolerant species. We also found this 
species elsewhere and we conclude that this species is a common species in Peninsular Malaysia and 
this has been confirmed by Kovarik (2003). 

The Asian forest scorpion, Heterometrus longimanus can be found in many habitats and probably not 
a habitat-specific animal. It can utilise and adaptable to various microhabitats to survive (Polis and 
Farley, 1980). The presence of many individual of the species and mostly adult size indicate that the 
study area has plenty of its need and probably lack of predators (Shehab et al., 2011), thus the species 
can flourish well at Kuala Lompat. However, beside of predators, human activities are still the main 
threat for the population of scorpions (Prendini, 2001).

The other two species were recorded in small number here. Isometrus zideki and Liocheles australasiae 
by far were less abundant compared to Heterometrus longimanus. This species prefer cryptic locations 
and for that it is hard to encounter during the survey. However, this is not indicating the species as rare, 
in the study area. The small body size, their restrict movement and habitat specificity further contribute 
to inability to spot this species in the wild (Pande et al., 2012).

This survey is far from complete. More through and longer survey should be conducted to provide a 
better information about the scorpion fauna at Kuala Lompat filed station. It is worth to mention that 
population of Heterometrus longimanus at the study area has to be monitored closely since this species 
is a popular pet in Malaysia and illegal collection may bring an unwanted impact to the ecosystem in 
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general and specifically its population. Proper management of its habitat is crucial and conservation 
effort must be planned to prevent the depletion of scorpion fauna in this area.
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