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Abstract: It was not the objective of the present study to provide a detailed list of species of wildlife 
occurring in the study area, but only to deal with some of the more conspicuous representatives and record 
chance sightings. In the present study, the behavior of four types of animals: Reptilia (snakes and vipers), 
Arachnida (scorpions), Insectivora (hedgehogs) and Rodentia (jerboa), were studied for a period of six 
months, in the KISR (Kuwait Institute for Scientific Research) protected area in AL-Sulaibiya area, Kuwait. 
The team insures that welfare of all species of animal is considered during the study period. The four 
studied animals are chosen because they can easily be watched-especially at night, crossing through the 
asphalt road. The present study is the first study in the State of Kuwait dealing with animal behavior in a 
protected area.

Key words: Protected area • animal behavior • snakes • scorpions • hedgehogs • jerboa • Kuwait

INTRODUCTION

Survival of desert animals depends on their ability 
to avoid extremely high temperatures. Three basic
faunal groups are common in deserts: small mammals, 
reptiles and arthropods. Individuals in these three
groups frequently survive by burrowing hot times of the 
day and being active during cooler periods [1].

Human activities, in general, have modified natural 
habitats in many ways. The most dramatic changes
involve widespread degradation of entire areas, such as 
shift from forest to agricultural use. However, a more 
pervasive influence is the construction of linear open 
areas-truck, paths and roads-through previously
continuous habitat [2].

These open areas may provide ecological situations 
that differ profoundly from those of the surrounding 
habitat; for example, sun penetration may mo dify floral 
composition, nest-side availability and the like [3-5].
Predictably animals exhibit a wide range of behavioral 
responses to the novel environment provided by roads. 
Some taxa avoid open areas, whereas others use these 
paths as invasion routes [6-8]. Roads that constitute
behavioral barriers to animal movement may effectively 
fragment populations in an otherwise continuous habitat 
[9-11]. All these impacts may influence the continued 
viability of populations and, thus, have attracted more 
studies from conservation biologists [9, 10, 12-14].
However, the proximate mechanisms that cause roads 

to influence reptile populations remain virtually
unstudied [15]. Animal habitat consists of five essential 
elements: food, water, shelter, space and the
arrangement of these elements. Although requirements 
differ in composition and quantity from species to
species, all animals require these elements to survive. 
Limiting or eliminating one or more of these
specifically required elements for a specific species will
limit or eliminate that species [16].

The present study is the first, to deal with animal 
ethology in protected areas in the State of Kuwait 

MATERIALS AND METHODS

Study area: The study was carried out in the KISR 
protected area, Kuwait.

Facilities: The Arid land and Agriculture Department 
(AAGD) facilities include many research areas at
KISR’s main campus as well as other support stations. 
These accommodate various research projects; short-
term projects are conducted mainly within the KISR 
campus, while applied field trials are usually conducted 
at places such as the Sulaibiya Field Station in Kabd 
and the Urban Demonstration Garden in Shaab Al-
Bahri.

Field work: During the period from May to October, 
2005,  the  study  was  conducted  with the assistance of 
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Table 1: Meteorological data of the year 2005
Max. Min. Rainfall Evaporation

Months Temp. Temp. (mm) (mm)

January 18.2 7.6 59.3 6.1
February 19.9 9.6 14.8 7.9
March 26.3 13.6 29.9 13.3
April 45.0 28.2 - 33.5
May 46.8 29.2 - 37.8
June 46.1 28.3 - 24.6
July 46.8 29.2 - 37.8
August 46.1 28.3 - 24.6
September 43.0 24.2 - 17.2
October 38.3 20.8 - 12.3
November 27.3 16.2 1.7 6.0
December 17.5 7.4 69.9 33.5

the team in the Kuwait Scientific Institute for Research 
(KISR) protected area,, which is located in Al-
Sulaibiya, where 35 trips were achieved during the
study period. Fourteen trips were carried out during the 
period of the study from 8-12 AM and 21 trips in the 
afternoon (4-10 pm).

No vehicles are allowed to use the asphalt roads 
day or night, except the car owned by the KISR which 
move around several times in the protected area during 
day and night. We remained in the car (Pajero Jeep) 
with lights off moving around the studied area several 
times from 4-10 PM. 

Two dead scorpions and one dead jerboa were
found and taken to the laboratory and dissected for
studying the dietary items using dissecting microscope. 

An apple is thrown into asphalt road where the
hedgehogs are seen to pass and their behaviors towards 
the apple were noticed.

The source of data concerning weather conditions 
during the present study period is the Directorate
General Civil Aviation Department of Meteorology and 
Climate Division. The weather conditions during the 
time of the study are shown in Table 1.

RESULTS

Studied animals
The snakes and vipers (Fig: 1-4): Snakes and vipers 
(4-6 for each trip) which were found on the sides of the 
asphalt road trying to cross it were reported to stop 
moving and become curled, some move quickly to pass 
the road to sandy areas when the car front light was 
pointed at them. We caught them using the fang and 
kept them in special large plastic containers (20X40 
cm) for later identification and to take some photos 
before freeing them, in the same place. 

One species of snakes and one of vipers were
recorded: the Arabian Rear-fanged snake Malpolon
moilensis and the Arabian sand viper Cerastus
gasperettii.

Snakes were seen crossing the road by the shortest 
route (in a straight line) from side to side. Activity 
patterns of snakes were found best correlated with 
ambient temperature. Snakes were inactive and sought 
shelter at temperature extremes. Nocturnal activity
peaked in July and August, when day temperatures are 
high    with    maximum   46.8°C. Diurnal  activity  was 

Fig. 1 and 2: The Arabian Rear-fanged snake Malpolon moilensis. Notice the large black spots on the body (arrows) 
while raising its bodies and flattened its head like a cobra (H: Head)
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Fig. 3 and 4: The sand viper Cerastus gasperettii.
Notice the triangular head (TH)

Fig. 5: The black scorpion Androcotonus sp. is trying 
to  prey  the  beetle (B) with his Pedipalp's 
claws (PC) when the worker came close to it, 
the scorpion moved away and tried to hide
under a rock

peaked  in  May, when daytime temperature is
favorable with maximum value 39°C. Some snake’s 
sloughing  old  skins  were  found  near  burrows, 
bushes and rocks.

When the front car lights were pointed at the
Arabian rear-fanged snake passing the asphalt road, it 
curled its body and some of them raised their bodies 
and flattened their heads like a cobra. The sand horned 
viper was seen on the sandy roads burying itself in sand 
and waiting for its prey to approach. 

The scorpions (Fig. 5-8): Scorpions are fairly common 
in Kuwait. Scorpions in the present study were found to 
be solitary and nocturnal (13-20 scorpions were
recorded in each trip). As with most arthropods, the
scorpion’s activities are linked to temperature. They 
prefer to hunt at night, while in the daytime they were 
found hiding under rocks or wood pieces, where they 
were abundant and easy to obtain. During wet weather 
in October, they were active during daytime. Most of 
the scorpions were found under stones, bits of
corrugated  iron  or  in  burrows  in  the  side of little 
sand-hillocks.

Scorpions were found to feed mainly on arthropods 
(beetles, spiders, centipedes and millipedes). A dead 
scorpion was dissected in the present study and the gut 
contents were examined under a dissecting microscope. 
Pieces of beetle bodies were detected.

Two species of scorpions were recorded during the 
present study: the common black scorpion
(Androctonus crassicauda) and the yellow scorpion 
(Compsobuthus arabicus).

Scorpions were found to hunt their prey using their 
long stinging tails to kill or immobilize them. Their 
food includes various invertebrates particularly insects. 
A female scorpion was seen-under a piece of wood-
carrying several pale young scorpions on its back. The 
spatial distribution of the studied scorpions was
partially dependent on several abiotic factors including 
temperature, precipitation, soil and substrate
characteristics.

Fig. 6: The black scorpion Androcotonus sp. collected from the studied protected area (found dead under rocks and 
woods)

B
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Fig. 7: The yellow scorpion Compsobuthus sp.

Fig. 8: Another small yellow scorpion found under a 
wood piece in the study area

The hedgehogs (Fig. 9, 10): The long-eared hedgehogs 
(Hemiechinus auritus) are one of most familiar small 
mammals in the studied area. They were distinguished 
by their thick coat of spines. They curl up into balls 
with projecting spines, when threatened. The spines are 
sharp and  flexible,  so  they  act as shock absorbers if 
the hedgehog falls down from a high place. The
hedgehogs were reported, during the present study as 
solitary  animals,  always  moving  lonely in the field 
(10-15 hedgehogs in each trip).

Eyes and ears are well developed. The snout is long 
and pointed and extends long way in front of the mouth. 
The front of the skull is quite blunt, so that the tip of the 
snout is unsupported and capable of great mobility. 
When a piece of apple enclosed in a small open cloth 
bag was placed on the asphalted road with car lights off 
at night, a hedgehog was seen passing through that road 
looking around for about 15 minutes, then it secreted 
saliva and tried to open the bag and get the apple piece, 
till it succeeded. This indicates the dependence of
hedgehogs on their acute sense of smell. 

Hedgehogs have powerful legs and strong claws 
suitable   for   digging.  They   also   have  hairs  on  the 

Fig. 9: A Hedgehog Hemiechinus auritus passing the 
asphalt road. Notice its long snout, long ears

Fig. 10: The hedgehog forming a ball-like structure

undersides of their feet to help them to walk in the sand. 
They eat a wide variety of preys, virtually any available 
invertebrate. They also eat seeds and fruits as a piece of 
apple thrown to it and its behavior were recorded. The 
studied hedgehog started to eat the apple piece after 10 
minutes and then it moved to the nuts.

One hedgehog was found, during October, to spend 
daytime on the surface of the ground under bushes 
without burrowing to any extent. Two hedgehogs were 
found to construct a nest of dried grasses. Most of the 
studied hedgehogs were found coming out from
burrows at night, about one hour after sunset.

Females can be distinguished easily where the
female's genital opening is found immediately next to 
the anus while the male's penis sheath is farther up the 
tummy.

The hedgehogs were most active early in the
morning late evening so they could be described as 
nocturnal   animals   but  some  were  found  wandering
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Fig. 11:Lesser Jerboa Jaculus jaculus. Notice its long 
powerful back leg (L) and the long tail (T) 
ending in a black hair cluster (C)

around, in the sandy areas covered with a lot of bushes, 
during day time.

Also some hedgehogs were often killed by cars 
while crossing roads, others were found to run very fast 
when they were frightened by the car horn or light.

Jerboa (Jaculus jaculus ) (Fig. 11): Fourteen to twenty 
jerboas were recorded in each trip. The head, back and 
sides of the body are orange-brown on the surface, but 
gray when hairs are parted. Eyes are large and all black. 
It has long white whiskers from the snout. Ears are
brown with grey tips.

The overall appearance of the desert jerboa is like 
that of a kangaroo, mainly because of the very long 
hind legs and the feet have three digits, each of which 
has rigid fringe hairs, which represent special
adaptation for running on sand. Its coat is cream or 
beige on the back, white underneath. The tail is long 
and sandy brown on top, white underneath and has a 
tuft of white hairs at the end and it is used like a tiller or 
rudder when it jumps. 

This solitary nocturnal rodent was found, during 
the present study to start moving about to search for 
food after sundown. It spends the daytime in a burrow 
in the desert, as no jerboa was found during daytime. It 
eats seeds, roots and insects, from which it extracts the 
water required for its survival. It is agile and has highly 
developed senses of smell, sight and hearing. 

This jerboa progresses along the ground with leaps 
that may measure several meters in length. While
standing, the long tail is held curved and the tuft
touches the ground, thus providing support. It may 
move over a considerable distance in a single night. 
During the present study the car light was pointed on 
the Jerboa, crossing the asphalt road it runs in a zigzag 
way for a long distance. We followed it by the car and 
it runs for about 10 meters then it entered the sandy 
road and disappeared. Wet weather is thought to cause 
its activity reduction, but there is conflicting
information on winter dormancy. It is also apparent that 
it  retires  to  its  burrow and aestivates during long, hot 

and dry periods. The diet of J. jaculus includes roots, 
seeds, grains and cultivated vegetables, as seen when 
one dead J. jaculus was dissected and its gut contents 
were examined using dissecting microscope.

DISCUSSION

Snakes  and  vipers: The  snakes  noticed in the
present  study  were  found  to pass the asphalt road in 
the conserved  area  mainly  in  hot  nights
(Temperature 25-30) during the months of July and 
August. This result  agrees  with the results of Rosen 
and Lowe [17], Ashley and Robinson [18] and Gokula 
[19], who  stated  that  animals seek out roads for
thermal reasons.

During the hot months (July and August), Some 
snakes were seen coiling up in the shade or under
bushes which agree with that of Saint-Giron [20] who 
stated that during summer months, snakes coil up in the 
shade or under bark, sometimes returning to their
underground shelter. 

Results in the present study agree with the
identified snake species in the Kuwaiti desert by
Clayton and Well  [21].

One species of snakes and one species of vipers 
were identified in the protected area: 
• The Arabian Rear-fanged snake (Malpolon

moilensis) and. 
• The Arabian sand viper Cerastus gasperettii.

As stated by Clayton and Wells [21] snakes and 
vipers are fairly widespread in Kuwait and may be
found almost anywhere in the desert (in burrows, under 
bushes, rocks or burry in sand). 

Both the hissing sand snake (the racer) and the
black desert cobra reported by Clayton and Wells [21] 
were not detected in the present study.

Clayton and Well [21] stated that if the sand viper 
has no time or chance to escape, it is cornered, hiss 
loudly with his coils against each other, making a loud 
rasping noise with his keeled scales. This agrees with 
the observations recorded in the present study, as the 
team tries to catch this viper by long fang, it acted as 
mentioned above.

As we tried to catch the M. miolensis, it raised its 
body and flattened its head rather like a cobra. This 
agrees  with  the  description  given by Clayton and 
Wells [21].

Shine et al. [15] stated that the favourable evening 
temperatures (20.9-29.2°C) may attract snakes and
vipers to asphalt roads, especially in areas with high 
variation in ambient temperatures. This result agrees 
with the present study result.
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The scorpions: Scorpions in the present study were 
found to be active at night, while during daytime they 
seek some forms of covers (bushes, rocks or woods) to 
escape from the high temperature. The present
observations agree with Hadely [22] who reported
similar behavior and concluded that this is the most 
important adaptive mechanism for scorpions inhabiting 
desert areas.

The present study showed that scorpions are fairly 
common in Kuwait which is similar to the results
reported by Clyaton and Wells [21]. Only two genera of 
scorpions were identified in the present study:

• The common black scorpion (Androcotonus sp.).
• The Yellow scorpion (Compsobuthus sp.).

These two genera were also reported by Clayton 
and Wells [21]. On the other hand the other two 
scorpions, Apisbhbuthus sp. and Scorpio sp. reported by 
Clayton and Wells [21] to be present in Kuwaiti area 
were not detected in the present study. In the present 
study, whenever we come near the scorpions they were 
seen to stridulate with the coaxae of the pedipalp and 
the front walking legs. This agrees with the description 
given by Bruis [23].

The hedgehogs: A large number of hedgehogs were 
found during the present study (the mean number 13 for 
each trip). This may be explained by the fact that the 
hedgehogs, as stated by Saint-Giron [24] are resistant to 
snakes venom. MacDonald [24] stated that due to the 
variable resistance to adder venom, hedgehogs can
attack and eat adders.

Marcel et al. [26] stated that hedgehogs are the
most common road victims among mammals and that 
only limited number of studies has focused on
quantifying road mortality with population size and
losses. This agrees with the results of the present study, 
as hedgehogs of different ages and sizes were seen 
crossing the asphalt road from one sandy side to
another.

The distinguished character noticed in the present 
study of the hedgehogs (young and adults) is their coat 
of spines -which can curl into a ball when threatened 
and that all studied individuals behave simila rly when 
crossing the road. 

This disagrees with the results reported by
Johansen [27] who stated that hedgehogs of different 
age and reproductive status might behave differently.

The results of hedgehog behavior when faced with 
a piece of apple as shown in the present study, agree 
with results stated by Riley and Chomel [28] about 
hedgehog behavior when first encountering a piece of 
food  or any object as they mentioned that the hedgehog 

displays an unusual behavior called anointing, the
hedgehog in the field studies was noticed to lick the 
pieces of apple several times and after a while, it 
secreted saliva from its mouth and rubbed the excess 
saliva to its skin and spines.

As stated by Clayton and Wells [21] during their 
studies on wildlife of Kuwait, the hedgehogs have an 
acute sense of smell to detect hidden food. This fact 
was confirmed in the present study.

The response is exhibited by the hedgehog when it 
encounters unfamiliar smell. This self-anointing seems 
to be an effort to blend in with the scent of the
surroundings as stated by Wrobel [29].

The jerboa (Jaculus iaculus): In the present study, this 
species was noticed only at night, so it is considered as 
nocturnal animal. It was recorded in Kuwaiti desert by 
Mohammad and AL-Taqi [30] and AL-Taqi and AL-
Ziady [31]. The behavior of the jerboa (Jaculus jaculus)
in the present study agrees with Mohmmad et al. [32] 
who recorded that bipedal movement of Jaculus jaculus
is considered as an adaptation to the environment and 
was always related to escape readiness of the animal. 
The jerboa in the present study was for a long period at 
night crossing the asphalt road slowly, but when we 
turn on the car's light it ran and jumped in zigzag 
movements for a long distance before it disappeared in 
the sandy areas.

During all the period of study, the jerboa did not 
change its behavior, as it was always found crossing the 
asphalt road from one sandy area to another.

Also, the present study results accommodate with 
Clayton and Wells [21] who stated that jerboa in
Kuwaiti deserts was set to spring away from the camera 
with the aid of its long hind legs. 

As the diet of Jaculus includes roots, seeds, grains 
and vegetables, it derived sufficient metabolic water 
from vegetation, as no water sources are available in the
area except for a small pond filled with plants.
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