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ABSTRACT
Kuwait is an arid small country with a severe climate, but an
interesting and diverse biological heritage. Historically Kuwait was
the home for 28 mammalian, over 300 bird, and 40 reptilian species.
Expanding human population and technol,ogy are increasingly altering
Kuwait's natural habitat. currently, 8 mammalian species are locally
eradicated from Kuwait, but available elsewhere in the Arabian
Peninsula.

On

the endangered list is 4 mammals, 5 birds.

The status

of most reptiles is unknown.
A comprehensive overview of Kuwait's historic and contemporary
wildlife is described. Major wildlife habitat types are identified
and mapped. A conservation strategy addressing the wildlife and their
habitats in Kuwait is suggesterl. The key to a successful strategy is
habitat restoration and protection combined with legal protection of
the wildlife.

In addition, a program for re-introducing locally

eradicated species to their historic range in Kuwait'is suggested.

14

GENERAL INTRODUCTION
The major

a~

of this dissertation was to develop a

conservation strategy for Kuwait's wildlife and habitat.
this strategy it was

~portant

To develop

to collect all the available historic

information and to describe the wildlife and habitat as thoroughly as
possible (Chapter 1).
Given what we know, and what we don't know about the wildlife
of Kuwait the second chapter will focus on what can be done to restore
and conserve these resources •. This chapter also will describe a
conservation strategy for Kuwait's wildlife and habitat.
strategy has two principal elanents:

This

identification, preservation and

restoration of habitat and re-introduction of locally eradicated
species.
This conservation strategy is based on the available
infoDnation about wildlife in Kuwait plus political, social, and
econanical considerations.

As

additional biological information

becanes available, or as political, econanical, and social conditions
change, it will undoubtedly be appropriate to modify this strategy.
My

objective has been to develop a starting point for others to build

on in the future.

15
CHAPl'ER 1

HISTORIC TRENDS OF WILDLIFE IN KUWAIT
KUwait is politically, historically, and geographically part of
Arabia. Authors have considered Kuwait as part of Arabia (Harrison
1964, 1968, 1972), as part of the Arabian Gulf (Bundy and Warr 1980,
Harrison 1981, and Jennings 1981), and as part of the western
Pa1earctic region (Cramp et ale 1977, 1980, 1983, 1985, 1988).
Arabian natural history was not documented scientifically in
the west before Harrison (1964, 1968, 1972) published his work on
Arabian mammals.

European naturalists relied mainly on

~eports

by St.

John Philby and Major Cheesman fran the 1920' s and 1930' s, and Wilfred
Thesiger's travels in the 1950's for same pictures of animal life in
the Arabian interior (Kingdon 1988).
All that is known of the birds present in Arabia during the
19th and early 20th centuries are the remnants of their invaluable
collections spread among the museums of the world, and the few papers
wri tten on these collections (Alsdirawi 1986a).
Surgeon-Colone1 A. S.. G. Jayakar, E. A. Butter and W. D.
Cumming were active in the 1870's and 1880's and typify this
generation of collectors (Jennings 1981). Also in this era the Bombay·
Natural History Society was fonned (1883) and for many years was the
only society specializing in the natural history of the Indian
subcontinent and the Gulf region (Jennings 1981).

16
After the First World War, Europeans took a greater interest in
the Arabian region. Arabia I s location astride coomunications and
trade routes to the east and

t~e

discovery of oil made the area a

center of coomerce in its own right. Colonel R. E. Cheesman, C. B.
Ticehurst, Sir P.

z.

Cox, Colonel R. Meinertzhagen, and K. M.

Gulchanrd are the pioneers in the documentation of the Arabian
orni thology (Jennings 1981). Many of the British Forces stationed in
Arabia in the 1960's took up birdwatching. After the withdrawal of
the British troops from the area around 1971, a series of local
natural history groups started allover the Arabian states (e.g.,
Ahmadi Natural History Group, Bahrain Natural History Society, Qatar
Natural History Society, ani rates Natural History Group, Saudi Arabian
Natural History

~ciety)

•

Kuwait is an arid land with a harsh environment and. a very
interesting and diverse biological heritage of 28 mammalian species,
over 300 birds and 40 reptilian species.
The country is experiencing rapid growth and develoflllent as a
result of the discOvery of oil in the early 1950's. The active
urbanization processes has led to the destruction of much of the
coastal areas. The establishment of a network of highways and the oil
industry fragmented and destroyed large parts of the desert.

There

are no studies that document the impact of such activity on the
fragile desert ecosystan in Kuwait, but the damage is apparent.
Furthennore, the large number of motor vehicles (560,000 vehicles in

------

..........
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1985 census) coupled with the enthusiasm for desert expeditions put a
great deal of pressure on the country's natural resources and
contribute to their degradation.

Human impact during the desert

camping periods lead to the destruction of animal's burrows, the
uprooting of woody plants for fuel, and compaction and erosion of soil
caused by motor vehicle tracks.

The lack of laws to 90ntrol hunting

lead to massive killing of resident and migratory wildlife.

There is

no national conservation strategy to protect the renewable natural
resources and there is no management plan for the fauna and flora of
the country.
Peoples' attitudes compound the lack of conservation strategies
in Kuwait. Many of the Kuwaity people believe that these resources
~re

infinite and will always replenish (Taha and Omar 19B2).

In

addition, there is a lack of basic infonnation and knowledge about the
distribution, ecology, and biology of Kuwait's wildlife.

It is not

surprising that B of its mammalian species are eradicated and that 50
species of birds that once bred on the off-shore islands are now only
visitors. Complete infonnation concerning the status of the reptilian
fauna does not exist. On the endangered list of Kuwait (Alsdirawi
1986a) are:

4 manmals [fennec fox (Fennecus zerda), canmon red fox

(Vulpes wIpes) , honey badger (Mellivora capensis), Indian grey
mongoose (Herpestes edwardsi)], 5 birds [hubara bustard (Chlamydotis
undulata), crab plover (Dranas ardeoIa), cream-coloured· courser
(Cursorius cursor), brown-necked raven (Corvus ruficollis, pin-tailed

18
sandgrouse (pterocles alchata)]; and several reptiles [(e.g., spinytailed lizard Uramastix microlepis)].

c·
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Objectives
The goals of my study are to provide a comprehensive overview
of Kuwait's historic and contemporary wildlife resources and to
develop a conservation strategy for these resources.

This approach

has been adopted due to the lack of efforts to synthesize the
available scattered knowledge about the

wild~ife

resources.

I believe

that this kind of study is the basic building block for future
research and efforts towards the protection of the renewable natural
resources and their habitat.
There are 4 specific objectives of my study:
. (1) Identify and map the major wildlife habitat
in Kuwait.
(2) DeteDnine which vertebrate species or
groups are extinct or threatened in Kuwait.
(3) Identify species or groups of species which
are appropriate targets for conservation or
restoration efforts.
(4) Develop a comprehensive strategy for the
species or groups of species which may be
identified by objective 3.

----

- -----

- - - - - - - - - - ------ -
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General Features of Kuwait
Geographical and Topographical Features
Kuwait is 17,818 km2 of land and 1,000 km2 of off-shore
islands.

It lies in the northwestern corner of the Arabian Gulf

between (460 30' and 48 0 30' E, 28 0 45' and 300 OS' N) (Figure 1).
Borders of 250 km are shared with Saudi Arabia on the south and
southwest and 240 km are shared with Iraq on the north and northwest.
The coastline which comprises the eastern edge of the country is 195
km on the Arabian Gulf.

. Most of the land is desert.

The landscape is relatively flat,

broken only by occasional low sand dunes and shallow depressions.

The

surface elevates gently fram east to west reaching about 300 m above
sea-level at Al-Shigaya and Al-salmi.

The eastern part of the state,

including all of the inhabited area, is <150 m above sea-level.

The

continuity of the flat surface is interrupted by 3 notable relief
features (Figure 2).
The Jal-az-zor escarpment lies along the northern shore of the
Bay of Kuwait. The relief reaches a height of 130 m at Al-mutla.
The Ahmadi-Ridge is situated in the oil town of Ahmadi.

It is

a long plateau rising to 115 m above sea-level, and runs parallel to
the east coast 8 km. The ridge provides for a slight cooling effect
in the summer that distinguishes Ahmadi from the rest of the state.
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Political map of Arabia showing the geographical location of Kuwait.
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The limestone hills at Wara, Madiniyat, Gurian, and Burgan rise
to a height of about 30.m above the surrounding area.

In many areas

they are capped with hard siliceous sandstone and chert, adopting a
dark brown color.
The 195 km coastline can be divided into 2 main parts: the
first extends along the Arabian Gulf and is made up of samy beaches.
The second lies around Kuwait Bay and Khor Al-Subiya, and is made up

of mudflats (Figure 3).
According to KUwait Master Plan (KMP 1983) 11 % of the
beaches are planned for. tourist recreation am entertaimnent and 14%
as seaports and water distillation plants. Forty percent is used by
special establishments

am

private villas and chalets. The only

unexploi ted coastal area is located in the northern part of the
country, Which constitutes 35% of the coastline.
The off-shore islands are Warba, Bubiyan, Miskan, Failaka,
Auha, Kubbar, Qaruh, and Umn Al-Maradium (Figure 3). Bubiyan is the
largest and Qaruh is the smallest of the islands. Failaka is the only
inhabited island, with avery old and interesting historic value
(Ministry of Information 1986). Warba, Bubiyan, Kubbar, Qaruh, and
Umn Al-Maradium are internationally known nesting and breeding sites

for seabirds of the Arabian Gulf and Indian Ocean (Jennings 1981).
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Climate
Kuwait is an "extension of the Arabian desert (Figure 1).

As

such, its climate is characterized by very hot summers and mild to
cool winters. Average daily.temperatures (in °C) hover at the higher
forties in the summer and

star~s

at the lower teens in the winter.

Regardless of the season, daily fluctuation in temperature is in the
range of 20-250 C.

Relative humidity remains at the upper seventies

for the better part of the year (75-80%). The annual rainfall varies
greatly, but has not exceeded 35.0 am for the last 36 years of records
keeping. Rainfall is restricted to the winter and spring.. The rise
and drop of the temperature at the onset of summer and winter,
respectively, are abrupt phenanena. Between these two seasons short
periods of pleasantly warm and sunny weather occur. various
statistics and records of the climate in Kuwait are published annually
(Annual Statistical Abstract, e.g. 1987). The following accounts are
based on these publications.
Winter (December - February). The chill of this season is accentuated
by the advent of dry, cold northwesterly winds.

These cause the

maximum daily temperature to drop from the lower teens to near
freezing.

Occasionally, spells of wannth and increased humidity are

brought about by southeasterly winds. On such occasion, the daily
maximum tanperature may escalate to the lower twenties, and may
occasionally exceed 300 C.

These southeasterlies nonnally push clouds

across the sky, and precipitate rainfall.

The wind may be strong

26

enough to raise dust storms.
temperature may drop below

Following rainfall, the ambient

f~~ezing

and frost may occur.

The all-time

low is -4.90 C recorded at Kuwait International Airport on January 20,
1964.

During the winter, fog may occur r particularly during calm

nights.
§pring (February - May).
February.

Temperatures start rising after mid-

Under the influence of a hot southerly current, which may

last for several days, the maxUnUffi temperature may reach 410 C (130 C
above the mean) •

Imnediately following this kind of weather, a

northwesterly wind may prevail.
temperature.

This will lead to a sudden drop in

Thunderstorms frequently occur, particularly during the

period of the second week of March to the first week of April, and are
sometLffies associated with violent dust storms during which

day-t~e

visibili ty may be reduced. to zero.

The mean speed of the wind driven

by the storm may exceed 60 km/hr.

The air behind the thunderstorm is

often remarkably cold; sometimes 120 C colder than the ambient air
preceding it.

The latter. half of the spring season (April - May) is

characterized by frequent local dust storms.
to as "Sarrayat".

This period is referred

Thunder clouds usually develop in the afternoon or

during the night, and are occasionally accompanied by severe dust
storms during which visibility may be totally impaired.

The rain may

be very heavy and usually occurs during a few minutes (maximum

--_._-

-_

..

intensity of 3.8 am during 20 minutes was recorded in 1976).

The

southeasterly winds during this period become hot and humid.

Air

_-_ .. - - - _ .
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temperature is characterized by sudden changes and may drop to lOoC
within one minute.

Pronounced daily fluctuation in temperature is

cammon during this season. Sea-breezes also have a tremendous effect
during the month of May.
Summer (June - July). A transitional interval prevails during the
period (May - June)

0

Winds during this period are variable am

temperature maxima ranges between 40-440 C. The sky is nearly
cloudless.
After such transitional interval the country experiences two .
kinds of weather: dry summer (June - July), and humid sumner
(July - November). Dry and hot north-westerly winds (locally known as
simoan) prevail during the drY sumner, ranging between strong to
light. Dust stODnS are raised by this strong wind leading to
deterioration in the visibility to a few meters, particularly at noontime. Usually the winds die off during the night but fresh strong
winds come back with the daylight.

The mean maximum temperature

ranges between 420 C and 460 C while the relative humidity reaches 47%.
The highest temperature ever recorded in Kuwait was 560 C at Sula~biya
in July 1978. During hot periods, clouds canp1etely disappear, and
humid south-easterly winds rarely occur.

28
The humid spells begin on 20 July and may continue without
interruption until the end of October. During these intervals light
easterly and south-easterly winds are predominant.

The humid spells

range between 2 days and 20 continuous days, with relative humidity
that is >75%. Clouds may appear during these intervals and the
occurrence of thunder and rain is not unexpected, though it is rare.
The daily mean maximum temperature ranges between 450 C and 460 C.
Autumn (November - December). This period is characterized by warm
days and cold nights and occasional cold north-easterly winds
accompanied by thunderstorms.

The mean maxiInum temperature

r~nges

between 20 and 300 C.
Vegetation

The country is characteristically deprived of trees, a feature
that is cammon throughout most of the Sahara geographic zone
(~~~innies

et ale 1968). The vegetation is a poor open scrub of

undershrubs, perennial herbs and spring ephenerals

(Ha~wagy,

Moustafa

and Kamel. 1982). The vegetation of Kuwait shows great seasonal
variation. GeDnination of seeds is triggered by the onset of the
rainy season during early winter.

By

the end of the winter season i th.e

landscape supports vast green pastures that seem to roll endlessly
into the desert (Halwagy and Halwagy 1974E).

As

the soil dries out

in April and May, this vegetation gradually dries out and becomes
dormant.

The nature of the soil, and the structure of microrelief
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play a major role in detennining the distribution of the vegetation.
Soft soil deposits and sandy basins support a more luxuriant growth of
vegetation.
Halwagy and Halwagy (1974b) identified 5 main plant communities
to occur in Kuwait (Figure 4): Haloxylon salicornicum (Hamnada)
comnuni ty covers the western part of the country.

Bhanterium

epapposum covers most of the eastern and southern areas. Cyperus
conglaneratus is centered and associated wi tb the Reo epapposum
conmuni ty..

Zygophyllum coccineum extends alongtbe coastal line in a

relatively narrow strip. Panicum turgidum rarely foDmS a pure
comnunity over large areas, except perhaps at Al-Atraf, southwest
corner of Kuwait Bay. This ccmnuni ty has retreated considerably and
may soon disappear in Kuwait.
Soil
The soils of Kuwait show weak profile development (Halwagy et
al. 1982).

They have been formed under arid conditions and the parent

material is little altered.

Ergun (1969) carried out a soil survey at

a reconnaissance level for the State of Kuwait and prepared a map
(Figure 5). Halwagyand Halwagy (1974b) suggested minor alterations.
The highest category of soil classification used was the great soil
groups; the lowest units were the soil series.

The soil series were

grouped into soil associations. Ergun also recognized 4 kinds of
great soil groups: desert (78%), desert-regosol integrade (14%),

-------.

------------
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lithosol (1%), and alluvial (7%). A detailed description of each
group was presented by Halwagy et a1. (1982) and is briefly described
below.
Desert soils. These cover most of the country (95%).

They generally

have a sandy to sandy-loam texture, with single grain structure and a
hardpan 0-150 an below the surface.

In general, soils become

shallower towards the north and west where the hardpan frequently
outcrops on the surface. Drainage ranges from good to imperfect.
Desert-regosol intergrade soils. These are found in the south and
southwest of Kuwait City, and in the extreme northeast of the country.
They are sandy or sandy-loams, with single grain structure.

They

contain no hardpan, to a depth of 200 an. Drainage varies from good
to· excessive.
Lithosols. These occur on the escarpment which borders the northern
shores of Kuwait 8ay.

They are shallow (0-50 an), rich in rock

fragments, and lie above sedimentary calcareous and gypseous
sandstone.

In texture, they vary from sand to gravelly loam, and are

characterized by good to excessive drainage and rapid run-off.
Saline aluvial soils. These occur mostly along the coast and consist
of soft deposits which are often calcereous and/or gypseous.

They are

saline, and range in texture from shelly sand and sandy loam to sandy
clay and clay. Drainage is good to imperfect.
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Water Resources
The state of Kuwait lacks rivers and other natural surface
waters.

In the past, the population depended entirely on rain water

and a few scattered ground wells for water. Due to the scarcity of

rain, more water was imported fran Shatt Al-Arab delta (south of .
Iraq).

Specialized boats (Dhow I Boom) were employed for the daily

transport to Kuwait of about 356,487 1itres of potable water.
The abrupt and rapid growth of the population and urbanization
in Kuwait posed a dramatic increase in the danand for water.

To meet

this demand, Kuwait's first desalination plant was commissi?ned in
1953. The plant had a capacity of 4.5 million litres per day.

Today,

the water supply has grown to 5 giant desalination plants, with a
daily total production capacity of 958 million 1itres of water.

In

1985, the daily consumption was recorded as 561,467,340 1itres.

The

annual per capita consumption <?f water has meanwhile grown from 8,021
litres in 1950 to 155,963 1itres in 1985.
Underground mineral water was discovered in northern parts
the country.

o~

In 1962, 2 pumping operations were .started at

Al-Rawdatain and Umn Al-Aish (Figure 6).

The estimated .gross reserve

of underground water at these 2 sites is estimated at around 178,244
million litres.

The potential daily production capacity of the 2

sites is 15.60 million litres.

At the present, however, daily

production is limited to 2,228 million litres.
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A bottling factory was built at Al-Rawdatain. The annual

capacity of the factory stands at 11.5 million litres that represents
50% of the local consumption of mineral water.
Underground brackish water was discovered in large quantities
in Sulaibiya, Al-Shigaya, Abdaliya, Abdaly, Al-Wafra, and Urrm-Qadir
(Figure 6). The use of underground brackish water first started in
1953, as a supplementary source to drinking water produced by
desalination of sea water.

It has been used for irrigation, municipal

usage, and livestock watering.

In 1985, the total production of

brackish water was 80,210 million litres (Ministry of Information
1986)
Population Growth '
The growth of the human population increased suddenly after the

discovery of oil in 1950 (Figure 7).

It will have increased 50 fold

from 1910 to 1990. This abrupt increase is attributed mainly to the
. rapid growth of the econany and a massive influx of manpower.

The

1985 census for the labor force showed that 75% of it is Unmigrant.
The demographic structure of the society shows a clear bias to
non-Kuwaiti population (Figure 7).

In the 1957 census, 55% of the

population was Kuwait citizens. This dropped to 40% in the 1985
census.
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Urban Growth·
Before the discovery of oil, the developed area in Kuwait was
only 7.5 km2• That represented Kuwait capital city surrounded by a
man-made wall. Apart fran Kuwait Town, a few small oases were
scattered along the southern coastline.

The sudden growth of economy

created by the oil boom brought about rapid changes in urban
development (Figure 8).

The first Master Plan was conceived in 1952,

calling for the creation of new residential suburbs beyond the city
wall along the coastline. Other plans followed leading to the
increase of the urbanized area to 300 km2 to accommodate the
increasing population.

The 1977 Master Plan includes the

establishment of new- townships along the coastline starting with AlSubiya in the north, and extending to Al-l<hiran in the south (Figure
3). These new townships will accomodate a population of 500,000.
The development of the road network in RUwait has been designed
to satisfy the danands imposed by economic and social growth.

Major

efforts have been invested in main and subsidiary road networks before
the creation of the new towns of Al-Subiya, Al-Khiran, Al-Wafra, and
Abdaly.

The intensive road construction program, started in 1977, has

resulted in the increase of the length of paved roads to 3,800 km2 of
which 160 km are motorways.. The average width of roads is 10 m. Most
of the planned 310 km of motorway is expected to be completed in 1990.

1938·
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Figure 8.

Urbanization growth map in Kuwait:. past, current, and future.
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The network project includes the construction of 150 bridges, a tunnel
1 km long, and 30 pedestrian cross bridges.
Three dual-carriage international expressways join Kuwait to
Iraq and Saudi Arabia.
border, is 118 kin.

The first, extending north to the Iraqi

The second is 95 km going west, as far as Al-Salmi

on the Saudi border.

The third motorway extends 107 km as far south

as Nuwaiseeb on the Saudi border.
Most of the internal and inter-suburban roads are radial roads
fanning out from the old city. These are intersected by 7 concentric
semi-circular roads with concrete and steel overpasses built at the
major intersections to ease the flow of traffic.
The number of cars in KUwait is growing at the rate of 2,332
cars every month.

In the 1985 census there was 560,000 vehicles

registered with the Traffic Department, of which 406,000 were
privately-owned (Ministry of Information 1986).
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Methods Review of Published Literature
I conducted a computer search for citations about the biology
and natural history of Kuwait and Arabia. _ I collected the relevant
articles and books and reviewed and evaluated them.
Review of Unpublished Literature
I conducted a personal search in the library collections of the
following institutions: private, British and Harrison natural history
museums, Zoological Society of London, University of London, Kuwait
collection at KISR and at Kuwait University (KU). The abn of this
search was to locate and review any unpublished or incomplete
manuscripts prepared by European travelers, biologists, or aDnY
officers who visited the area in the past. Other searches in
governmental agencies have lead to the review of classified documents
prepared by local biologists.

To

review such reports, special

pennission was needed and obtained.
Consultation with Local and International Naturalists
I talked with local, (e.g., the Alnnadi Natural History Group) ,
and international experts (Table 1). Valuable data and photographic
documents were examined during these contacts.

-------_.----_._- -
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Table 1.

List of naturalists and wildlife specialists consulted

during the search for data representing Kuwait's wildlife.

. . *
Instltutlon

Section

Specialist's name

8M (NH)

Reptilian

Dr. E. N. Arnold

EM

(NH)

Avian

Mr. G. Cowles

EM (NH)

Avian

Ms. F. Warr

EM

(NH)

Mammalian

Ms. P. Jenkins

EM

(NH)

Manmalian

Ms. D. Hills

EM

(~)

Manmalian

Ms. J. Ingles

HZM

Marmnalian

Dr. D. Harrison

ZSOL

Director of Zoos

Mr. D. Jones

EM (NH) = sri tish Museum (Natural History),
London SW7 SBD, England.

Cr~'ell

Road,

HZM = Harrison Zoological Museum, Seven Oaks, Kent, England.
ZSOL = The Zoological Society of London, Regent's Park, London
NWl 4RY, England.
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Natural History Museums
Records and specbnen collected from Kuwait or Arabia by
European travelers, biologists, or aDnY officers or oil industry
officers have been deposited in different international museums.
I contacted different museums, that are known to possess
such collections (Table 2), and inquired about the accessibility of
their collections.

I visited the British Museum (Natural History) and

Harrison Zoological Museum, England over a 6 week period.
I reviewed all Kuwaiti records and examined and recorded specUnens
known to be collected from Arabia or Kuwait.
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Table 2.

List of international museums and institutes contacted

during the search for data representing Kuwait's wildlife.

Name

Response/size of collection

American Museum of
Natural History, USA

NR

Biological Research
Center, Iraq

R, huge

Bri tish Museum (Nat~al
History), England

R, huge collection

Cairo Museum, Egypt

NR

Harrison zoologic~l
Museum, England

R, huge collection

Iraq Natural History
Museum, Iraq

R, huge Iraqi collection

Museum of Canparati ve zoology
Harvard University, USA

NR

Zoological Museum of the
Humboldt Uni versi ty, Germany

R, modest collection

Zoological Museum of the
Academy of Science, USSR

NR

Smi thsonian Institute, USA

R, modest collection

~raqi

collection

NR = no reply

= Replied and extended an
* = Museums visited for data
R

invitation
collection.

------_......._.-
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Results and Discussion
The literature on the fauna of Kuwait is scattered, incomplete,

or unpublished.
true

ecolog~cal

~pecies,

Most of the available publications are tangential to
studies, and.deal only with specialized aspects of a

such as hematology or embryology.

The distributional ecology

and other broader aspects of the species biology are largely ignored.
A review of available relevant

info~tion

is presented below and

reports on the status of desert mammals, birds, and reptiles are
provided. The review is divided into two main sections: the first
deals with published and unpublished infonnation and the second
discusses material housed in Museum collections.

The British Museum

systan of nomenclature has been used in the -listing of manmals, birds,
and reptiles of Kuwait cited throughout the text.
Review of Published and Unpublished Literature
A notable contribution to the documentation of mammalian
species in Arabia is that of Harrison (1964, 1968, 1972).

These works

represent a summary of about 500 references to the mammals of Arabia
with his observations as a resident physician in Arabia until the late
1970's.
The zoological scope of-Harrison's work included all living
species of wild land mammals within the geographical limits of the
Arabian Peninsula.

Extinct species, domesticated manmals, and marine

,mammals are excluded, but introduced species that established
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thanse1ves in the wild state are included.

This report on manma1s

treats 140 species in detail.
Material examined by Harrison (1964, 1968, 1972) was from
depositories located in Africa, the Middle East, Europe, and the
United States of America.

The three volumes include tables showing

the external and cranial measurements of each species examined.

The

tables included data on individuals rather than the average
measurements that are usually reported in most references on Arabia
(Cheesman.and Hinton 1924).

Many species are found only in

restricbed, special biotopes. ·Harrison considered this to be of great
importance and also included photographs of the habitats of many
species.

This work lacks information about the habi ts and ecology of

the Arabian mamnals.
Harrison listed 140 mammalian species from Arabia.

Out of the

28 Kuwaity mamnals listed in (Appendix 1), only 18 were listed by
Harrison.

Of these, some are reports of species that have not

recently been documented,

such as the fennec fox which was last

reported from Kuwait in 1925.
Researchers of Kuwait University have conducted a number of
investigations on wildlife of Kuwait.

However, many of these studies

were laboratory-oriented, physiological, morphological, or
parasitological Which have little to say about the ecological or
behavioral aspects of this subject.

Yet these references are
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~portant

because they document the presence of such wildlife (Eissa

et ale 1975, Eissa 1976, Alsdirawi 1977, Hussein 1977, Askar 1978,
Marafy 1978, Behbehani 1979).·
Another work by Harrison (1981) was produced as a field guide
to the mammals of the Arabian Gulf.

This book was designed for the

layman interested in wild mammals and includes 23 mammal species
occurring in Kuwait (Appendix 1).
Clayton et ale (1983) presents a natural history diary gathered
over 60 years or more by members of the Ahmadi Natural History Group.
The members of this group are foreigners working in the oil industry
and in the military. Natural history studies and outings are hobbies
for these members.

Some of the photographs kept by this group are

extremely useful in documenting the tremendous changes accompanying
the fast urbanization of Kuwait. Such valuable data have been
regularly evaluated by specialized national and international
naturalists (ANHG Newsletter 1972).
Clayton and Wells (1987) produced a non-technical book about
the wildlife of Kuwait.
From 1972 to 1986 I kept a record of all the wildlife
encountered during my field trips in Kuwait. Sane of this
infoDnation was used in my Master's thesis (Alsdirawi 1977), while
other data were reported in goverllllental classified documents.
Throughout the text I will refer to such data as Alsdirawi (1986.£>.
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Birds are the most conspicuous of Kuwait's wildlife and have
received greater attention than mammals and reptiles (Appendix 2).
Most significant is the contribution of the Ahmadi Natural History
Group (ANHG). This group has computerized records from 1922, most of
which have been published in newsletters.

Some of these data have

been published in books edited by known ornithologists (Cramp et a1.
1977, 1980, 1983, 1985, 1988; Bundy and Warr 1980; Jennings 1981;
Gallagher et ale 1984).
Cramp et a1. (1977, 1980, 1983, 1985, 1988) produced a series
of handbooks that are considered the definitive reference to the birds
of the Western Pa1earctic region including Kuwait.

Bundy and Warr

(1980) produced a list of the birds that have been recorded in the
Arabian Gulf States. Jennings (1981) published a field guide to the
bird fauna of the Arabian Gulf with special emphasis on breeding
species and the best sites for

b~rd

watching along the Gulf.

Gallagher et ale (1984) presented a technical report to the Seabird
Conservation Symposium held in Cambridge, England (August, 1981).
This S¥mposium was sponsored by the International Council for Bird
Preservation (ICBP). The report presented the distribution, status
and conservation of the breeding seabirds on the coasts and islands of
Iran and Arabia.
Little is known about the reptiles of Kuwait (Appendix 3).
Most of the references lack basic biological or ecological
infonnation. The only

exc~ption

is the work of Eissa and EI-AsSY
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(1975) who presented a detailed record of 24 reptilian species and
notes on habits, habitats, distribution, and occurrence of each
species. As with the manmalian fauna a number of detailed 1aboratoryoriented physiological investigations have been made on reptiles of
Kuwait (Abde1-Fattah et al. 1974, Al-Badry 1975, Al-Badry and AbdelFattah 1975, Al-Badry and Alsdirawi 1976, Al-Balool 1976, Al-Balool
and Abde1-Fattah 1976, Al-Nassar 1976, El-Assy and Al-Nassar 1976,
Penney and Goldspink 1979).
Consultation with Local'and International Naturalists
Personal contacts with naturalists and wildlife specialists
from Britain led to several kinds of infonnation. First, these
experts provided unpublished infonnation that was not available
elsewhere. Secooo, there is unanimous agreement among than that
reference collections representing the wildlife of Kuwait, world-wide,
are very scarce.

In addition, proper documentation of such

collections is lacking, which greatly reduces their scientific value.
There was little the British eKperts could provide in teDnS of the
current situation in the region. Dr. E. N. Arnold, a herpetologist
specializing in Arabian herps, provided a list of additional species
of reptiles that might be encountered in Kuwait (Appendix 4). Mrs. F.
Warr, interested in birds in Arabia, provided a list of specimens
deposi ted at Bombay Natural History Museum (Appendix 5).
I believe that the senior citizens and the nomadic bedouins
inhabitating Kuwait are the best sources for natural history
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infonnation about the area.

Unfortunately, modem Kuwaitis appear to

have lost emotional and cultural attachments to the desert. The older
generation who lived through the harsh tDne of economic restriction
have always loved and cherished the desert and its cultural influence
in their life. Among the nomadic bedouins, though they have
experienced a massive alteration in their nomadism style of life, the
cultural importance of the desert is still appreciated and loved by
the old and the new generation.
Personal interviews with 50 senior citizens and nomadic
bedouins were conducted from 1982 to 1986.

Infonnation gathered from

the interviews helped build a more realistic picture about the
historic changes of the desert and its resources since 1930. Most of
these citizens can recall clearly the days when the wolf (Canis
lupus), oryx (Or¥! leucoryx), gazelles (Gazella dorcas saudiya and Q.
subgutturosa), cape hare (Lepus capensis), the comnon red fox, and the
fennec fox roamed the desert in large numbers. All

r~all

richness of the vegetative cover and the seasonal rains.

clearly the
One of the

senior citizens remembers clearly the last gazelle he hunted in 1948,
near Umn Ar-Rimnam, in northern Kuwait.
All were concerned about the alanning conditions of the fennec
fox and the hubara bustard (ChlamYdotis undulata). They called for
legislative protection and enforcement for all the wildlife resources
in Kuwait and they all asked for the establishment of a series of
nature reserves to protect the desert and its natural resources for
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the caning generations. All of them show their admiration of the
successful restoration efforts of the Arabian wildlife in Oman,
Bahrain and Jordan.
Natural History Museum Collection
Prior to its independence, Kuwait was a protectorate of
Britain. The interest of the British citizens residing in Kuwait has
contributed tremendously to the accumulation of

spec~ens

representing

Kuwait wildlife.
British Museum (Natural History).

I examined all the museum

specimens and records representing the mamnals, birds and reptiles of
Kuwai t and Arabia.

The mamnalian· reference collection from Arabia was

relatively modest and that fran Kuwait was limited (Appendix 6).

In

the extinct and endangered species section I found 14 specimens
representing birds of Kuwait. These species used to breed on the offshore islands (Appendix 7, 8). The reptilian collection from Kuwait
also was very modest (Appendix 9). Marine reptiles recorded fram the
Arabian Gulf (Appendix 10) is included in this study because they might
be overlooked in Kuwait.

Harrison zoological museum, England.
founded by James Maurice Harrison.

It is a private museum

His son, David Harrison,

specializes in the Arabian mamnals and in small mamnals (e.g., bats
and rodents of the world. Currently he is the consultant mamnalogist
to the Oman government. He has an active role in the conservation
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efforts of Quan's. large mamnals, especially the Arabian tahr
(Hemitragus jayakari).
This museum houses at least 90,000 bird specnnens and over
12,000 mamnals fran different parts of the world. The mamnalian
collection fran Arabia are mostly fran Saudi Arabia, United Arab
Elniratus, Qnan, and Iraq. The Kuwait collection is very limited
(Appendix 11).
The bird collection was mainly of British and European
wildfowl and waders. It was not possible to examine all 90,000 bird
specnnens or catalog to find those representing Kuwait or Arabia.
However, according to Dr. Harrison, very few birds in his collection
were obtained fran Kuwait.
The materials used to describe the wildlife resources in KUwait

. have been drawn fran three main sources: published and unpublished
literature, international and local experts, and natural history
reference collections. Comparison of these sources of infor.mation
revealed certain differences (Tables 3,4,5,6). These differences
probably reflect the changes that wildlife in· the country have gone
through during a period of over a century (1878-1986). During this
time, the Arabian oryx and the Arabian ostrich (Struthio camelus)
became extinct. Others, like the fennec fox and the comnon red fox
are endangered.
In the last 40 years, the boom in population and industry has
clanned many square kilometers of pristine desert for factories,
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Table 3. The current status of Kuwait's mamnalian fauna.
Comnon name

Scientific name

Statusa

Long-eared hedgehog

Hemiechinus auritus

UN

Ethopian hedgehog

Paraechinus aethio2icus

UN ...

Naked-bellied tomb bat

T02hozous nudiventris

UN

Trident leaf-nosed bat

Asellia tridens

UN

Kuhl's pipistrelle

pi2istrellus kuhli

UN

Honey badger

Mellivora caE!nsis

E

Wolf

Canis lupus

LE

Ccmnon red fox

Vulpes-vul~s

E

Fennec fox

Fennecus zerda

E

Indian grey mongoose

Herpestes edwardsi

E

Wild cat

Felis silvestris iraki

LE

caracal lynx

Caracal caracal

LE

Cheetah

Acinonyx jubatus

LE

Arabian oryx

O;yx

Saudi gazelle

Gazella dorcas

LE

.

saudi~a

LE

Gazella subgutturosa marica

LE

cape hare

Lepus caE!nsis

LE

Lesser jerboa

Jaculus jaculus

C

Euphrates jerboa

Allactaga euphratica

RF

Brown or NOJ::way rat

Rattus

C

House OJ:: black J::at

Rattus rattus

Sand

gazelle

leucoryx

norv~icus

C

-----------

-----------
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Table 3. Continued
Comnon name

Scientific name

Statusa

House mouse

Mus musculus

C

Indian gerbil

Tatera indica

UN

Sundevall's jird

Meriones crassus

C

Libyan jird

Merione~

Cheesman's gerbil

Gerbillus cheesmani

C

Baluchistan gerbil

Gerbillus nanus

RF

Wagner's gerbil

Gerbillus dasyurus

RF

RE'

libx:cus

a C = comnon, E = endangered, LE = locally-eradicated,
found, UN = unknown.

= rare!y

RF
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Table 4.

The current status of Kuwait's avifauna.
Statusa

Comnon name

Scientific name

Arabian ostrich

Struthio camelus

Little grebe

Tachybaptus ruficollis

WV

Great crested grebe

Podiceps cristatus

WV

Black-necked grebe

Podiceps nigricollis

WV

Cammon connorant

Phalacrocorax carbo

WV

Whi te pelican

Pelecanus onocrotalus

MY

Dalmatian pelican

Pelecanus crispus

PM?

Bittern

Botaurus stellaris

Little bitterp

Ixobrychus minutus

MY/PM

Night heron

NYcticorax nycticorax

PM

Squacco heron

Ardeola ralloides

PM

Indian pond heron

Ardeola grayii

(PM)

s~iacus

EX

WV/PM

<,

cattle egret

Bubulcus ibis

PM

Little egret

Egretta garzetta

PM/WV

Great white egret

S3retta alba

PM

Grey heron

Ardea cinerea

MY/SV

Purple heron

Ardea purpurea

PM

Black stork

ciconia nigra

PM

White stork

Ciconia ciconia

PM

Glossy ibis

Pl~adis

Spoonbill

Platalea leucorodia

falcinellus

PM
PM/WV'
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Table 4.

The current status of Kuwait's avifauna.

Cannon name

Scientific name

Statusa

Greater flamingo

Phoenicopterus ruber

WV/SV

Greylag goose

Anser anser

WV

Ruddy shelduck

Tadorna ferruginea

PM?

Shelduck

Tadorna tadorna

WV

Widgeon

Anas penelope

pM/WV

Gadwall

Anas strepera

WV

Teal

Anas crecca

WV/PM

Mallard

Anas platyrhychos

WV

Pintail

Anas acuta

WV

Garganey -

Anas guerguedula

PM

Shoveller

Anas clypeata

PM

Pochard

Aytha ferina

PM/WV

Tufted duck

Aythya fuligula

WV

Honey buzzard

Pernis apivorus

PM

Black kite

Milvus migrans

PM

Egyptian vulture

Neophronn percnopterus

PM!SV

Griffon vulture

Gypsfulvus

PM

Black vulture

Aegypius monachus

PM

Short-toed eagle

Circaetus gallicus

PM/WV

Marsh harrier

Circus aeruginosus

PM

Hen harrier

Circus cyaneus

PM
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Table 4. The current status of Kuwaitis avifauna.
Coomon name

Scientific name

Status~

Pallid harrier

Circus macrourus

PM

Montaguls harrier

Circus pygargus

PM

Sparrowhawk

Accipiter nisus

PM!WV

Buzzard

Buteo buteo

PM

Long-legged buzzaDd

Buteo rufinus

PM

Spotted eagle

Aguila clanga

PM!WV

Steppe eagle

Aguila rapax

PM

Imperial eagle

Aguila heliaca

PM

Golden eagle

Aguila chrysaetos

V

Booted eagle

Hieraaetus

PM

Bonelli's eagle

Hieraaetus fasciatus

PM

Lesser kestrel

Falco

PM

Merlin

Falco columbarius

PM!WV

Hobby

Falco subbuteo

PM

tanner

Falco biannicus

PM

Saker

Falco cherrug

PM/WV

Peregrine

Falco

PM!WV

canmon quail

COturnbt coturnix

PM

Water rail

Rallus aguaticus

WV

Spotted crake

Porzona porzana

PM

Little crake

Porzona parva

PM

..
---.----~

---

~nnatus

na~nni

~r!Srinus
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Table 4. The current status of Kuwait's avifauna.
Cormnon name

Scientific name

Statusa

Baillon's crake

Porzona pusilla

PM

Corncrake

Crex crex

PM

Purple gallinule

Po~hyrio ~r12h~io

V

Coot

Fulica atra

PM/WV

Desmoiselle crane

AnthroE2ides vir20

PM

Hubara bustard

Chlam~otis

WV

Oystercatcher

Haemato12us

Black-winged stilt

Himanto12us himanto12us

PM

Avocet

Recurvirostra avosetta

PM/WV

Dranas ardeola

WV

Stone curlew

Burhinus oedicnemus

PM

Pratincole

Glareola 2ratincola

PM

. Black-winged
pratincole

Glareola nordmanni

PM

tittle ringed plover

Charadrius dubius

PM

Ringed plover

Charadrius hiaticula

PM/WV

Lesser sand plover

Charadrius mongolus

PM/WV

Greater sand plover

Charadrius leschenaulfii

PM,!WV

caspian plover

Charadrius asiaticus

PM

Dotterel

Charadrius morinellus

PM

Lesser golden plover

Pluvialis daminica

PM

Golden plover

Pluvial is a12ricaria

PM

Crab

plover

undulata

ostral~us

PM/WV
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Table 4. The current status of Kuwait's avifauna.
Conmon name

Scientific name

Statusa

Grey plover

Pluvialis

PM/WV

spur-winged plover

Hoeloeterus seinosus

V

Red-wattled plover

Hoeloeterus indicus

PM/WV

White-tailed plover

Chettusia leucura

PM

Lapwing

Vanellus vanellus

pM/WV

Sanderling

Calidris alba

PM/WV

Little stint

Calidris minuta

PM/WV

Temminck's stint

Calidris temminckii

PM

Curlew sandpiper

Calidris

PM

Dunlin

Calidris aleina

Broad-billed
sandpiper

L~icola

Ruff

Philamachus Eugnax

PM

Jack snipe

Lymnocr~tes min~us

WV

Ccmnon snipe

Gallinago gallinago

PM/WV

Great snipe

Gallinago media

PM

Woodcock

Scolo~x

Black-tailed godwit

L~osa l~osa

WV

Bar-tailed godwit

L~osa lae~nica

PM/WV

Whimbrel

Naneni us phaeoeus

pM/WV

Slender-billed
curlew

Numenius tenuirostris

PM

s~atarola

ferr~inea

falcinellus

rusticola

PM/WV
PM

PM/WV

59

Table 4.

The current status of Kuwait's avifauna.

Common name

Scientific name

Statusa

Curlew

Numenius arguata

PM!W

Spotted redshank

Tringa

Redshank

Tringa totanus

PM!W

Marsh sandpiper

Tri~a

PM

Greenshank

Tri!!la nebularia

PWW

Green sandpiper

Tri~a

PM/WV

Wood sandpiper

Tri!!la glareola

PM

Terek sandpiper

Xenus cinereus

PM/WV

Common sandpiper

Actitis hypoleucos

PM/WV

Turnstone

Arenaria

inte~res

PM/WV

Red-necked phalarope

Phalaropus lobatus

PM

Panarine skua

Stercorarius pomarinus

PM/WV

Arctic skua

Stercorarius

Great black-headed
gull

Larus ichthyaetus

WV

Mediterranean gull

Larus melanoceEhalus

V

Little gull

Larus minutus

PM

Black-headed gull

Larus ridibundus

WV

Ccmnon gull

Larus canus

WV

Lesser black-backed
gull

Larus fuscus

PM/WV

Herring gull

Larus argentatus

- - - - - . _ - - _...-

---_.-

e~thr0Eus

stagnatilis

ochr0Eus

~rasiticus

PM/WV

PM/WV
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Table 4. The current status of Kuwait's avifauna.
Conmon name

Scientific name

Statusa

Sandwich tern·

Sterna sandvicensis

WV!SV

Little tern

Sterna albifrons

PM

Whiskered tern

Chlidonias

PM

White-winged black
tern

Chlidonias leucoEterus

Black-bellied
sandgrouse

pterocles orientalis

Rufous turtle dove

Ste~topelia

Namaqua dove

Oena caE,)ensis

PM?

Great spotted cuckoo

Clamator 2landarius

PM

Cuckoo

Cuculus canorus

PM

COmmon scops owl

Otus scoEs

PM

Short-eared owl

Asio flarmneus

WV

European night jar

caErimulgus euroE2eus

PM

Egyptian nightjar

caErnnul2us

a~2Etius

PM

COmmon swift

AEus apus

PM

Alpine swift

AEus melba

PM

Little swift

AEus affinis

V

White-breasted
kingfisher

Halcyon 9myrnensis

PM/WV

Kingfisher

Aleado atthis

PM/WV

Pied kingfisher

·Ceryle rudis

WV

h~bridus

orientalis

PM

V
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Table 4. The current status of Kuwait's avifauna.
Conmon name

Scientific name

Statusa

Blue-cheeked
bee-eater

Meroes sUE!rciliosus

PM

European bee-eater

Meroes aeiaster

PM

European roller

Ooracias sarrulus

PM

Indian roller

Coracias benshalensis

PM/WV

Hoopoe

Ueupa epeps

PM

wryneck

Jynx torguilla

PM

Short-toed lark

calandrella

Lesser short-toed
lark

calandrella rufescens

WV

Wood lark

Lullula arborea

PM

Skylark

Alauda arvensis

WV

Sand martin

Riparia riparia

PM

Crag martin

Ptyonoer~ne

PM

swallow

Hirumo rustica

PM

Red-rumped swallow

Hirundo daurica

PM

House martin

Delichon urbica

PM

Richard's pipit

Anthus novaeseelandiae

V

Tawny pipit

Anthus campestris

PM/WV

Tree pipit

Anthus trivialis

PM

Meadow pipit

Anthus eratensis

WV

Red-throated pipit

Anthus cervinus

PM

brach~ac~la

rUE!stris

PM!WV
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Table 4.

The current status of Kuwait's avifauna.

COllmon name

Scientific name

Statusa

Water pipit

Anthus spinoletta

WV

Yellow wagtail

Motacilla flava

PM

Ci trine wagtail

MOtacilla citreola

PM

Grey wagtail

Motacilla cinerea

PM

White wagtail

MOtacilla alba

WV

Hypocolius

Hypocolius ampelinus

PM/WV

Rufous bushchat

Cercotrichas galactotes

PM

Robin

Eri thacus rubecula

WV

Thrush nightingale

Luscinia luscinia

PM

Nightingale

Luscinia megarhynchos

PM

Bluethroat

Luscinia svecica

PW'WV

White-throated robin

Irania guttural is

PM

Eversmann's redstart

Phoenicurus erythronetus

WV

Black redstart

Phoenicurus ochruros

PM/WV

Redstart

Phoenicurus Ehoenicurus

PM

Whinchat

Saxicola rubetra

PM

Stonechat

Saxicola torguata

PWWV

lsabelline wheatear

Oenanthe isabellina

PM/WV ...

Wheatear

Oenanthe oenanthe

PM

Pied wheatear

Oenanthe Eleschanka

PM

Black-eared wheatear

Oenanthe hispanica

PM
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Table 4. The current status of Kuwait's avifauna.
Conmon name

Scientific name

Statusa

Desert wheatear

Oenanthe deserti

PM/WV

Finsch's wheatear

Oenanthe finschii

PM/WV

Red-tailed wheatear

Oenanthe xanth02rymna

PM/WV

Mourning wheatear

Oenanthe lugens

WV

Hooded wheatear

Oenanthe monacha

PM

HUII\e's wheatear

Oenanthe alboniger

WV

Whi te-crowned
black wheatear

Oenanthe leucopyga

·PM?

Rockthrush

Monticola saxatilis

PM/WV

Bluerockthrush

MOnticola solitarius

PM

Ring ouzel

Turdus torguatus

WV

Blackbird

Turdus merula

WV

Black-throated thrush

Turdus ruficollis

WV

Fieldfare

Turdus 2ilaris

WV

Song thrush

Turdus 2hilamelos

WV/PM

.Redwing

Turdus iliacus

WV

Mistle thrush

Turdus viscivorus

WV

Cetti •s warbler

Cettia cetti

PM

Fan-tailed warbler

Cisticola juncidis

V

Grasshopper warbler

Locustella naevia

PM

River warbler

Locustella fluviatilis

PM

-

---

-_.-

------------
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Table 4. The current satus of Kuwait's avifauna.
Common name

Scientific name

Statusa

Svai 's warbler

Locustella luscinioides

PM

Moustached warbler

Acrocephalus melanopogon

PM

Sedge warbler

Acroce2halus scboenobaenus

PM

Blyth's reed warbler

Acroce2halus dumetorum

(PM)

Marsh warbler

Acroce2halus

~lustris

PM

AcroceEbalus

scir~ceus

PM

Reed

warbler

Great reed warbler

AcroceEhalus arundinaceus

PM

Olivaceous warbler

HiE~lais ~llida

PM

Booted warbler

HiEE2lais cali2ata

PM

Upcber's warbler

Hippolais

la~uida

PM

Icterine warbler

HiE~lais

icterina

PM

Menetries I warbler

Sylvia mystacea

PM

Desert warbler

Sylvia nana

WV

Qrphean warbler

Sylvia hortensis

PM

Barred warbler

Sylvia nisoria

PM

Lesser whitethroat

Sylvia curruca

PM

Whitethroat

Sylvia ccmnunis

PM

Garden warbler

Sylvia borin

PM

Blackcap

Sylvia atricaEilla

PM

Yellow-browed
warbler

PhylloSCOEus inornatus

WV

65

Table 4. The current status of Kuwait's avifauna.
Coamon name

Scientific name

Statusa

Wood warbler

PhXllosoo~s

PM

Chiffchaff

PhXlloscoeus collXbita

PM!WV

Willow warbler

PhXlloscoeus trochilus

PM

Spotted flycatcher

Muscica~

Red-breasted
flycatcher

Ficedula earya

WV

Sani-collared
flycatcher

Ficedula

PM

Penduline tit

Rerniz

Golden oriole

Oriolus oriolus

PM

lsabelline shrike

Lanius isabellinus

PM/WV

Red-backed shrike

Lanis collurio

PM

Lesser grey shrike

Lanis minor

PM

Great grey shrike

Lanius excubitor

PM

Woodchat shrike

Lanius senator

PM/WV

Masked shrike

Ianius nubicus

PM

Rook

Corvus

Starling

Sturnus

Rose-coloured
starling

Sturnus roseus

PM/WV

Yellow-throated
sparrow

Petronia xanthocollis

PM

Chaffinch

Fri~illa

sibilatrix

striata

sernitor~uata

~ndulinus

fru~il~us
vul~aris

coelebs

PM

WV

V

WV
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Table 4.. The current status of Kuwait's avifauna.
Conmon name

Scientific name

Statusa

Brambling

Fi~illa montifrin~illa

WV

Goldfinch

Carduelis carduelis

WV

Siskin

Carduelis sEinus

WV

Linnet

Carduelis cannabina

WV

Trumpeterfinch

Bacanetes 2itha2ineus

pM/WV

Common rosefinch

Ca:rpodacus a!2thrinus

PM

Rock bunting

Elnberiza cia

V

Cinereous bunting

Emberiza cineracea

PM

Ortolan bunting

Emberiza hortulane

PM

Rustic bunting

Emberiza rustica

V

Black-headed bunting

Emberiza melanoceEhala

PM

Corn bunting

Miliaria calandra

WV

()

a SV = non breeding sumner visitor, WV = winter visitor,
EM = passage migrant, V = vagrant (species which do not normally occur
in Kuwait or Arabian Gulf), symbols in parenthesis denote that these
records need to be confinned, ? = the status is not confirmed or there
are insufficient records to reach a clear conclusion about its status,
EX = extinct.
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Table 5. Assessment of the current status of birds previously
reported to breed in Kuwait.
status*

Common name

Scientific name

Ostrich

Struthio camelus s2!iacus

EX

Red-billed tropic bird

Phaethon aethereus

rb?

Socotra connorant

Phalacrocorax ni2r22ularis

SV/RB?

Whi te pelican

Pelecanus onocrotalus

WV

Dalmatian pelican

Pelecanus crisEus

PM?

Grey heron

Ardea cinerea

WV/SV

Purple heron

Ardea EurEurea

PM

Reef heron

Egretta gularis

RB

Spoonbill

Platalea leucorodia

PM,!WV

Greater flamingo

PhoenicoEterus ruber

W/SV

Osprey

Bandion haliaetus

PM,/rb?

Kestrel

Falco tinnunculus

PM/rb

Moorhen

Gallinula chloroEus

rb

Hubara bustard

Chlam~otis

Crab plover

Dranas ardeola

WV/rb/E

Cream-coloured courser

Cursorius cursor

rb/E

Kentish plover

Charadrius alexandrinus

PM,lRB

Slender-billed gull

Larus genei

WV/SV

Gull-billed tern

Gelochelidon nilotica

PM/WV

Caspian tern

Sterna casEia

rb

undulata

WV/E
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Table 5. Continued

status*

Comnon name

Scientific name

Swift tern

Sterna bergii

B

Lesser crested tern

Sterna

B

Conmon tern

Sterna hirundo

PM/B

White-cheeked tern

Sterna reEressa

B

Bridled tern

Sterna anaethetus

B

Saunders' tern

Sterna saundersi

RB

Pin-tailed sandgrouse

Pterocles alchata

PM/RB/E

Rock pigeon

Columbia livia

RB

Collared dove

Streeto~lia

decaocto

RB/PM

Turtle dove

Strepto~lia

turtur

PM/B

Ring-necked parakeet

Psittacula krameri

RB

Barn owl

Tyto alba

rb

Eagle owl

Bubo bubo

rb

Little owl

Athene noctua

rb

Pallid swift

!pus pallidus

PM/B

Black-crowned
finch lark

Eremopterix nigricees

RB?

Bar-tailed desert lark

Amnananes cineturus

RB

Desert lark

Ammonanes deserti

RB

Bifasciated lark
(Hoopoe lark)

Alaemon alaudipes

RB

ben~alensis
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Table 5. Continued
status*

Comnon name

Scientific name

Thick-billed lark

RamEhocoris

Bnnaculated lark

Melanocorypha bnnaculata

WV/B

Crested lark

Galerida cristata

RB

Temminck's horned lark

Erempohila biloEha

WV/Ra

Whi te-eared bulbul

~cnonetus leuc2.<len~s

RB

Rufous bushchat

cercotrichas salactotes

PM

Indian house crow

Corvus sElendens

rb/PM?

Brown-necked raven

Corvus ruficollis

rb/E

Comnon

Acridotheres tristis

RB

House sparrow

Passer domesticus

RB

Spanish sparrow

Passer hispaniolensis

WV

mynah

clotbe~

WV

* rut = extinct, E = endangered due to habitat destruction or
human impact, Ra = resident and breeding, present all year round, B =
breeding sumner visitor, SV = non-breeding sumner visitor, WV =,winter
visitor, EM = passage migrant, rb = resident breeding in'small numbers
or not every year, ? = the status is not confinned or there are
insufficient records to reach a clear conclusion about its status •• PA
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Table 6. Current status of Kuwait' s herpetofauna.
Status*

Common name

Scientific name

Persian gecko

Hemidactylus persicus

UN

Yellow-bellied house
gecko

Hemidactylus flaviviridis

UN

Keeled rock gecko

Cyrtodactyluc:; scaber

UN

Gecko

Stenodactylus doriae

UN

Sand gecko

Stenodactylus sleveni

UN

Stone gecko

Bunopus tuberculatus

UN

Gecko

Bunopus blanfordi

UN

Blue-throated agamid

Agarna blanfordi fieldi

UN

Persian agamid

Agarna persica

UN

Toad-headed agama

Phrynocephalus maculatus

UN

spiny-tailed lizard

Uromastix aegyptius

RF

Spiny-tailed lizard
(Chub)

Urarnastix microlepis

v

Desert monitor (Warrel)

Varanus griseus

v

Arabian

Ciplometopon zarudnyi

UN

Fringe-toed sand lizard

Acanthodactylus schmidti

UN

Lacertid lizard

Acanthodactylus opheodurus

UN

Bosc's sand lizard

Acanthodactylus boskianus

UN

Acanthodactylus scutellatus
hardyi

UN

Eremias brevirostris

UN

WODD

lizard

Short-nosed desert
lizard
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Table 6. Continued
Comnon name

Scientific name

Status*

Skink

AbleEharus

UN

Skink

Scincus mitranus mitranus

UN

Skink

Scincus scincus conirostri

UN

Flowerpot blind snake

Rh~I~hot22hloEs

~nnonicus

LeEtotyphloEs

braminus

UN

macrorh~chus

UN

Sand boa

Eryx jayakeri

RF

Horned or sand viper

'Cerastes cerastes

UN

Echis colorata

UN

Greyish-green banded
snake

HydroEhis lapemoides

UN

Blue-Panded sea snake

HydroEhis

UN

Yellow-bellied sea
snake

Pelamis Elaturus

UN

Black desert cobra

Walterinnesia

RF

Arabian cobra

Naja haja·arabica

RF

Arabian rear-fanged
snake

Malpolon moilensis

UN

Hissing sand snake

PsammoEhis schokari

UN

Rat snake

Coluber ventranaculatus

UN

L~torh~chus

UN

Leaf-nosed snake

~anocinctus

a~22tia

2addi

LX!:orhX!!chus diadana

UN
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Table 6.

Continued

Common name

Scientific name

Status*

Hawksbill turtle

Eretmochelys Dmbricata

UN

Loggerhead sea turtle

caretta caretta

UN

Chelonia mydas

Green turtle

UN

Eremias = mesal ina

* RE = rarely found; V = vulnerable due to habitat
alteration/destruction; UN = unknown.

- - - - - ---

-----------

---------

-----

----
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houses, and roads but, at the same time, has created many gardens,
rubbish dumps, and effluent lagoons that are especially beneficial to
resident and migrating birds
The pace of life has speeded up considerably for the bedouin
and the natives in recent years. Vehicles have replaced the camel and
the donkey.

Rifles and shotguns have replaced falcons, salukis and

muzzle loaders, but unfortunately most bird and wildlife species are
still fair game.

Hopefully the need for measures to restrict

hunti~g

effectively will be realized before more wildlife, typical desert
fauna, disappear.
In Kuwait, wildlife used to have a great symbolic, spiritual,
and cultural importance, enriching people's lives emotionally and

spiritually.

TOday, 8 of the 28 mammalian species reported from

Kuwai t have become locally eradicated (Table 3). On the endangered
list are 4 species (Table 3). The fennec fox is one of the rarest
mam.nalian speCies worldwide (Harrison 1985, pers. comnun.). This fox
is restricted in its distribution to certain areas of the sahara
desert zone (Meester and Setzer 1971). Kuwai t is the only Arabian
locali~

for the fennec fox (Harrison 1981).

Because of its geographic location at the western head of the
Arabian Gulf, Kuwait exhibits a unique variety of bird fauna with
affinities to each of the radially situated Afrotropical, Palearctic,
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and Oriental zoogeographical zones.
~rtant

Kuwait is on a cross-road of 2

migration routes and these bring large numbers of birds

through the country in spring and autumn.

The preceding cooler, wet

months ensure a good food supply in the spring and the variety and
number of birds passing through the country are greater then than in
autumn. These birds have a 100p-migration, the phenomenon where a
migratory species will fly along one route in spring but return along
a different route in autumn.
In winter, more favorable conditions for birds prevail in
Africa, Pakistan, am India than in Europe and northern Asia (Heinzel,
Fitter and Par:s1ow 1972) and it is not surprising,

therefore~

to find

that the 2 routes through Kuwait are generally in either an eastwest or north-south direction. This does not, of course, explain
entirely why birds choose to fly over Kuwait. Birds use a number of
fairly well defined migration routes and these

rou~es

often avoid high

mountain ranges or large stretches of open water. For example,
thousands of birds of prey fly around the eastern end of the
Mediterranean

Sea

and cross fran Europe to Asia over the Bosphorus.

One of the migration routes passing through Kuwait is from eastern
Europe along the rivers of Turkey, Syria, am Iraq eastwards to
Pakistan and India. The second route is from Central and Southern
Russia down the western side of the Zagros Mountains and on to
southern Arabia or even into eastern, central, and exceptionally
southern Africa (Heinzel et a1. 1972).
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Other factors can have effects on the number and variety of
birds seen in Kuwait. First, cllinatic conditions in this and distant
regions are a significant influence.

Unusually severe winter

conditions in the north will force even hardy species to travel
further south than they otherwise would (Clayton et ale 1983). Also,
a particularly dry winter season in the Arabian peninsula will
increase the likelihood of migrants that have crossed that region
stopping and resting in Kuwait, where fresh water is available all
year around.
Thus, the birds of Kuwait are essentially those of the Western
Palearctic Zone, a zoogeographic region that extends from the midAtlantic Ocean in the west to the caspian Sea in the east and from the
Polar cap in the north to the latitude of the Central Sahara Desert in
the south.

Kuwai t is in the south-east corner on the edge of this

region.
A surprising variety of birds - more than 300

~ies

- have

been recorded in Kuwait as visitors (Table 4). Besides these, there
are 50 species that fonnerly were resident breeders of Kuwait (Table
5). The status of these breeders has changed over the last decade.
The most cammon reptiles seen in Kuwait are lizards, comprising
58% of the total reptiles species of the area.

Lizards can be seen in

most areas, skittering through the vegetation, across dunes and along
house walls. The monitor (Varanus griscus) is the largest in Kuwait.
The distribution pattern of the lizards of Kuwait is uneven.and
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complex.

It can be roughly divided into 2 regions.

Desert-adapted

foDmS usually have close relatives in the Sahara; a few like the toadheaded agamid (Phrynocephalus macultsus) have affinities with Central
Asian desert species.

There are 11 species of land snakes reported

fran Kuwait, comprising 27% of Kuwait's herpetofauna.

Of these, 4 are

venomous species (Cerastes cerastes, Echis colorata, Walterinnesia
aegyptia, and Naja

naj~

arabica).

The distribution of land snakes

follows the same rough pattern as that of the lizard.
The Arabian Gulf is rich with its marine herpetofauna including 15
species of sea snakes (Appendix 10).

Three of these snakes have been

reported fran Kuwait (Appendix 3), but it is very likely that
additional species occur in Kuwait's coastal waters.

Three species of

marine turtles have been reported fran Kuwait (Appendix 3), several
individuals of each species have been reported as breeders on the
beaches of the offshore islands in Kuwait's regional waters.
The current status of 83% of the herpetofauna of Kuwaitis
unknown (Table 6).

The rest are either rarely found or vulnerable,

due to habitat destruction and/or alteration (e.g., spiny-tailed
lizard).
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Sumnary
The wildlife diversity of Kuwait is rich and diverse despite

the aridity of the desert and its harsh climate.

The country is the

home of 28 manmals, over 300 bird, and 40 reptiles.

The status of

these resources has changed significantly over the last 40 years.
Human nnpact over these years has lead locally to the eradication of 8
manmals, an unknown number of reptiles and the extinction of 1 bird
species.

In addition, 4 manmalian, 5. bird, and an unknown number of

reptilian species have recently become endangered.

The major cause of

extinction in most of the cases was habitat destruction and/or
alteration, but other factors, such as overexploitation, competition
with the imported livestock, and diseases may have .been involved.
Organized systematic efforts directed toWards conservation of
Kuwait's desert habitat are needed. The collection of basic data about
the biology, ecology, distribution, habits and habitats of the local
fauna and flora are essential to develop a conservation plan.
Coordination between the different research bodies; e.g., Kuwait

.

University (KU) and Kuwait Institute for Scientific Research (KISR),
and the funding agencies (e.g., Kuwait Foundation for Advancement of
Science) is the key to the success of such efforts.

An

educational

and awareness campaign to arouse interest in wildlife and their
natural habitat should help alleviate the problem.

The conspicuous

absence of legislative measures to control hunting is a case for
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concern.

It is important that a balance between conservation and

manls desire to use resources involving the desert be established.
Various factors are involved in deteDnining the fate of
particular species. Such factors are dynamic in nature and hard to
deteDnine precisely.

Nevertheless, predictions about the future of

animal species are important, especially because it has been man I s
interference with nature that has led to drastic changes in the
composition of the worldls fauna (Wilson 1988).

It becomes logical

then to propose options so that human activities be modified to favor
fauna protection and reduce the abuse of wildlife and their habitats.

79

CHAPTER 2

CONSERVATION STRATEGY FOR WILDLIFE
AND HABITAT IN KUWAIT

There are two related approaches to wildlife
conservation. One is to focus on habitat as the ultimate determinal'lt
of the numbers and diversity of wild animals'supported in an area.
The second is to identify those species that are in jeopardy and focus
conservation efforts on these annnals. Of course the species approach
often involves habitat management but it may also entail activities
such as captive breeding or re-introductions. Both of these
approaches are useful and appropriate in Kuwait.
This chapter begins with an assessment of habitat conditions in
Kuwait and developnent of maps identifying crucial habitat types.
The second section focuses on individual species and provides a
process for assigning priorities for re-introductions and
C>

discussions of

~portant

considerations for re-introduction efforts.

A third section focuses on a specific area that is recamtended
as the focal point for habitat conservation and species reintroduction efforts.
the

~ogical

Kuwait's First National Park/Nature Reserve is

location for these efforts and the resources and

management opportunities for the park are described. A final section
presents general guidelines and management recommendations for
Kuwait'$ wildlife and habitat.
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Wi1dife Habitats in Kuwait
Most

an~l

species have a fairly well-defined geographical

range, and within its range each lives by preference in a certain
habitat (Gallager 1980). Each species is adapted to life within its
habi tat

0

Habitats are dynamic, they change regardless of human

involvement. Any natural alteration, such as those due to wildfire,
drought, or flooding will modify habitats (Peek 1986).

Artificially

induced alterations, those made by humans, may be directly or
indirectly caused.

Direct causes include prescribed fire, bulldozing

for road construction, and herbicides.

Indirect causes include

grazing of domestic stock, lowering or raising of water tables, and
fertilization (Peek 1986).
Methods
I collected available maps and sources of infor.mation
concerning natural resources of Kuwait. A base map (1: 100,000) was
selected am I incorporated various data into this map.

I plotted the

distribution of critical and sensitive habitats after completion of
on-site inventories and evaluation of existing data.

I evaluated the

current status of these habitats in te:r:ms of the total vegetation
cover (%) and the

off~road

vehicle use (%).

The total vegetation cover was dete:r:mined using the quadrate
method (Canfield 1941, Brown 1954). Percent cover was estimated
visually (Pechenes and Pickford 1937). The off-road vehicle use was

---------------
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detennined using the same quadrate method except a larger quadrate
(!Xl m), and 3 quadrates/transect lines were used.
More infonnation and subjective evaluation of Kuwait's desert
condition were collected from local biologists, hunters, senior
citizens, and nomadic bedouins.
Resident and migratory wildlife are dependent upon the
existence of suitable habitat.

Each of the habitats that occur in

Kuwait was evaluated on the basis of several criteria to determine
which are the most valuable from a biological perspective. The
following criteria were used to define critical and sensitive
habitats, and produce a wildlife habitat map:
a.

Areas that support rare or threatened species, or support

large numbers of wildlife.
b.

Areas that are critical for migratory wildlife.

c.

Areas that provide unique opportunities for wildlife

viewing, recreation, environmental education, and research activities.
"Habi tats" in this section identify areas that are important for
the survival of many species of wildlife.

Each area may contain

different types of comnunities and microhabitats that are specifically
~rtant

for each species. This approach is used here because there

is not enough infoxmation about the specific habitat requirements for
each and every species of wildlife that breed or migrate throughout
Kuwait.
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Results and Discussion
General Overview
Various sources of infocnation concerning the natural resources
of Kuwait are available (Alsdirawi 1982, 1983, 1984b, 1985,
1986~,

1986~,

1986c; Halwagy and Halwagy 1974a, 1977; Omar et al. 1980, 1983,

1986, 1988; Halwagy et a1. 1982; Clayton et al. 1983; Taha et a1.
1983,1988; Halwagy.1986; Clayton and Wells 1987).

Inferences and

infoonation from such sources have not previously been analyzed fram a
wildlife habitat perspective.
A list of the collection of maps which I' obtained fram
goverrmenta1 agencies, KO, and KISR during a visit to Kuwait in
March/April

19~9

is shown in Table 7. OVerlays of the topography,

soil, vegetation, and the Physical Master Plan of Kuwait were used to
prOduce a map of the critical and sensitive habitats for the wildlife
of the country (Figure 9).
An

overall assessment of the vegetation cover, density and

frequency of plant species occurrance for selected sites over the
desert of Kuwait was conducted by <:mar et al. (1988) and Taha et al.
(1983,1988). The study evaluated the status of the vegetation cover
inside and outside a series of exclosures (Figure 10) scattered all
over Kuwait's desert.

Tables 8-1lshowthe total vegetation cover

measured in %, and the· total herbage production in kg/km2 during the
yc::ars 1980, 81, 82 and 1986/87. A1 though these tables portray a
decline in herbage, even within the exclosures, these declines are due
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Table 7.

List of maps I collected during a trip to

Kuwait in March/April 1989.

Scale

Publishing agency/year

Topography

1:500,000

Alsdirawi 1977

Geology

1:500,000

KOC 1981

Soil

1:500,000

Ergun 1969

Vegetation

1:100,000

Ha1wagy & Ha1wagy

National physical plan/
Revised 1977

1:200,000

Kuwait Municipality 1977

National physical plan/
Revised 1983

1:200,000

Kuwait Municipality 1983

Base map

1:100,000

Ministry of Defense 1977

Sedimentamorphic map

1:10,000

KISR 1980

1974~
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Total vegetation cover (%) inside exclosures in Kuwait's

Table 8.

desert during 1980, 81, 86/87.

*

Location

1980

1981

AbdaUya

18.28

27.40

1986/87

Ali Salim

53.93

18.46

Ahmed Aljabir

42.80

13.18

17.80

5.00

55.60

10.04

59.53

17.75

9.21

Doha
Hoban
KISR/Sulaibiya

52.35

Maqwa

56.70

Minagish .

26.17

Mutla

20.12

Al-Rawdatain

11.50

*

13 .. 73
31.96

2.53
3.00

36.90

0.00

After Taha et ale (1983, 1988), and Omar et a1. (1988).

----------- ---

----
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Table 9.

Total vegetation cover

(%)

outside exclosures in Kuwait's

desert during 1980, 81, 86/87.*
Location

1980

1981

Abdaliya

14.16

21.73

1986/87

Ali Salim

46.30

2.70

Ahmed Aljabir

21.37

6.47

29.90

0.00

42.53

1.33

1.60

Doha
Hoban
KISR/Sulaibiya

3.03

Maqwa

32.00

Minagish

15.30

Mut1a

31.52

Al-Rawdatain

14.15

4.60
15.55

2.60
0.46

28.36

1.86

* After Taha
. et ale (1983, 1988), and Omar et ale (1988).

-------------
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Table 10. Herbage production (kg/km2) inside exc10sures in Kuwait's
desert during 1980, 81, 82, 86/87.*

Location

1980

1981

1982

1986/87

Abdaliya

112.32

315.73

25.61

00.00

Ali Salim

253.81

221.26

Ahmed Aljabir

305.36

Doha

638.46

45.58

41.37

Hoban

299.51

136.76

90.96

291.58

183.19

168.87

263.39

314.61

48.06

214.55

0.00

14.44

KISR/Su1aibiya

451.41

Maqwa
Minagish

. 105.39

Mut1a

129.27

Al-Rawdatain

247.56

65.52

20.37
·377 .44

3.25

00.00

* After .Taha et al. (1983,1988), and Omar et a1. (1988).
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Table 11.

Herbage production (kg/~2) outside exclosures in Kuwait's

desert during 1980, 81, 82, 86/87.*

Location

1980

1981

1982

1986/87

Abdaliya

61.68

142.01

21.21

00.00

Ali Salim

333.03

18.17

Ahmed Aljabir

115.02

Doha

148.42

2.17

2.63

Hoban

176.55

26.70

6.85

KISR/Su1aibiya

119.87

156.95

44.17

59.48

0.00

63.71

141.90

3.38

24.07

Maqwa
Minagish

178.27

Mut1a

249.56

Al-Rawdatain

153.66

64.89

0.74
446.07

8.08

15.56

* After Taha et a1. (1983, 1988), and Omar et a1. (1988).

___
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to drought and the partial protection of the vegetation offered by
these exclosures has proved to be very effective in tenns of increased
cover and plant vigor (Figure 11).
The country has been suffering from drought throughout the last
5 years (Annual Statistical Abstract 1987). The total annual
precipitation from December 1988 through April 1989 was only 1.4 an.
Such drought might have led to the reduction in the total vegetation
cover during 1986/87 inside and outside the exclosures (Tables 8-11).
It is well known that vegetation changes caused by drought alone may

?e more

drastic than changes attributed to grazing (Taha et ale 1988).

A drought spell of. 3 years in eastern Colorado

~educed

the plant cover

97% (Branson and Miller 1981).
Threats to Wildlife Habitat in Kuwait
Numerous types of human impact are depleting the desert
resources in Kuwait.

Urbanization (Figure 12), overgrazing (Figure

13), off-road vehicle use and camping (Figure 14) all contribute
to uprooting the woody shrubs, soil erosion, and ultimately
maximize aridity (Figure 15).
Urbanization. A major effect of urbanization is fragmentation of
available habitat.

Habitat fragmentation may result in genetic

isolation of sedentary species, like reptiles and amphibians (Schlanch
1975). More importantly, habitat fragmentation reduces the amount of
habitat available through effects of species-area requirements,

- - - - - - - - - - - - -----

Figure 11. Effect of fencing in protection of the vegetation cover.
depleted vegetation outside the fence.

Notice the
~

.....
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Figure 12.

Impact of urbanization growth on Kuwait's desert.

Figure 13.

Impact of overgrazing on Kuwait's rangeland.

----

------------------
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Figure 15. Increased sand mobility of Kuwait desert due to
destruction of vegetative cover.
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isolation, and spatial heterogeneity (Butcher et a1. 1981., Cronon
1983, Vizyova 1986).
Overall, as Urbanization increases, species densities increase
and species diversity declines (Graber and Graber 1965, Speirs et ale
1970, Emlen 1974, Hooper et a1. 1975, Lussenhop 1977, DeGraaf and
Wentworth 1981, Beissinger and Osborne 1982, Luniak 1983, Green 1984,
Mason 1985, Goldstein et ale 1986). This decline in species diversity
has been noticed in reptiles and amphibians (Minton 1969, Orser and
Shure 1972), rodents

(Goszc~ski

1979, G1iwcz 1982), and other

mammalian species (Van Druff and Rowse 1986).
Grazing. . The number of grazing animals on rangeland in Kuwai t (Table
12) has increased 36% for sheep and 100% for camels over 3 years (Omar
et a1. 1980,1983). Only 55% of these
of Kuwait.

an~ls

are owned by residents

The others are intruding from neighboring countries

(T1eimat and Farid 1982). Following good pasture, nomadic herdsmen
are at liberty to move their herds across the borders of Kuwait.

An

overview reveals the most overgrazed areas are those peripheral to
human settlements and those adjacent to natural water holes (Alsdirawi
1986c, T1eimat and Farid 1982).
Pastura1 nomadism in arid and saniarid regions has evolved over
many centuries as a rational response to erratic patterns of rainfall
(Johnson 1969, UNESCO 1977) •. The traditional strategy of human and
animal mobility ensures maximized sustainable use of the grazing
resources.

._--

-.-~-----

The changes in the traditional nomadic patterns of land
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Table 12. Number of grazing
and

Animal

1980

1981

Trend

Sheep

396,870

540,980

+36%

Camels

25,275

94,494

+100%

Goats

25,180

18,881

-25%

Cows

455

104

-77%

Donkeys

420

410

-2%

Horses

90

586

+551%

448,290

655,455

*.

-~.-.-

..

---

on Kuwait's desert during 1980

1981*.

Total

...

an~ls

~~~~

After Omar et ale 1980, 1983 •
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use in Kuwait through settlement acculturation, subsidies,
mechanization and Dnproved veterinary services have encouraged stock
raisers to introduce and concentrate too many anDna1s on the range.
The generalized utilization of trucks to transport animals to pasture,
and water to herds has greatly increased the mobility of pastura1ists
(Alsdirawi 1986.£). Traditionally herds are moved to new pastures
following favorable reports of rain the consequent new vegetation
growth (Dickson 1983). The widely dispersed and localized nature of
rainfall together with the restricted mobility of the herded stock
imposed natural constraints on the utilization of the resources (AlGain 1985).
Range deterioration has other effects on the resources:

Taylor

et al. (1935) recorded a significant increase in insect numbers on
overgrazed rangelands.

Ironically, forage-consuming insects such as

grasshoppers show dramatic increases in numbers on overgrazed ranges
(Nerney 1958). Grazing also may influence the abundance and diversity
of lizard communities (Jones 1981), birds (Wiens 1973), and small
mammals (Grant et a1. 1982). Foraging by livestock on desert
vegetation results in reduced wildlife diversity primarily due to
habitat structural losses (Cooperrider, Boyd, stuart 1986). Excessive
livestock grazing also reduces the food available to herbivorous
wildlife, which attributes to the reduction in wildlife abundance and
diversity.

98
Off-road vehicles. Off-road vehicle use has the most adverse effect
on open desert areas wi thin the metropolitan area.

The damage is so

severe that the top soil around the highway network had to be replaced
and planted.
The second most affected areas are desert camping sites.

These

are chosen by desert campers each spring, regardless of the amount of
rain in the particular year.

In an effort to protect the desert

enviromtent, Enviromtenta1 Protection Council (EPC) and Kuwait
Municipality (MP) have recently named certain areas of the

dese~t

as

pennissib1e spring camps. These sites were provided with some modern
facilities such as municipal services.

The denudation of plant cover

in such areas caused by camping activities is total, such that not
even a trace of woody plants can be seen.

In response, some people

have proposed re-introducing shade trees to these sites, to be
maintained by the authorities.
There are other spots in the desert such as gravel and sand
mining sites that suffer significantly fram off-road vehicle use.
They are located in the northeast, northwest, and southeast Parts of
the country. The impact of the heavy trucks frequenting the area is
believed to be irreversible (Khalaf et ale 1984).
Direct soil damage due to the off-road vehicle use is of
2 kinds: disruption of the surface soil and compaction of the surface
and subsoil (Webb and Wilshire 1983). Arid region soils vary greatly
in their susceptibility to off-road vehicle use damage.
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Susceptibility to permanent damage is greatest on slopes of hyperarid
and arid climatic zones.

It is also high on gravelly and sandy

surfaces of gentle slopes, and on stabilized (vegetated) sand dunes in
dryer climates.

It is low on the barren sand dunes and the clay flats

of playas (Webb and Wilshire 1983).
Soil compaction is known to be a contributing factor to
accelerated soil erosion and a cause of decreased plant growth in
desert environments (Snyder et a1. 1976, Webb and Wilshire 1983),
Numerous investigators have reported increased run-off and severe
erosion problems in soils compacted by vehicles. Although off-road
vehicle use alters the surface conditions in a number of ways
conducive to accelerated water erosion (Iverson 1980, Webb and
Wilshire 1983), the most

~portant

characteristic change leading to

increased erosion is the decreased infiltration rate in vehicle trails
caused by compaction.

Reductions in infiltration rates are commonly

linked to decreases in total soil porosity (Eckert et al. 1979, Hillel
1980), and the magnitude of the decrease has been' shown to depend upon
the soil moisture content, soil texture, and compacting load (Akram
and Kemper 1979). Various workers have reported off-road vehicle use
induced erosion rates 5 and 50 times greater than the natural rates
(Stull et al. 1979, Wilshire 1979, Webb and Wilshire 1983).
Vegetation protects the soil from erosion, and once that
protection has been lost, soil degradation can be very rapid (Webb and'
Wilshire 1983). Plants are being destroyed slowly over much wider
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areas by erosion and sedbnentation caused by vehicular denudation of
the adjacent lands (Wilshire et ale 1978). The destructive effects of
modern recreational off-road vehicle use on the desert macro flora is
well-established (Keefe and Berry 1973, Wilshire et ale 1978). Annual
plants in the process of gennination are so sensitive that a single
vehicle pass can destroy them, and even mature plants are uprooted and
crushed at very low levels of off-road vehicle use (Webb and Wilshire
1983). Another effect is the loss of biological functions associated
with deterioration of organic stabilizers (Dregne 1976, Farnsworth et
ale 1978, Rychert et ale 1978, Sheridan 1981, Skuj"ins 1975,

U.S~

Dept.

of the Interior 1980, Westman 1977).
The impact of off-road vehicle use on wildlife is pervasive and
long lasting. After damage to the soil by compaction, even wildlife
that escapes direct ham is adversely affected.

As

the plants decline

in numbers, so do the animals that depend on them for food and
shelter. The rise of soil temperature caused by decreases in the
plant cover and by purely physical factors, may discourage animals
from living in denuded areas (Kockelman 1983). The ecology of an area
is more than just a food web, it entails a whole series of dynamic
interactions (Figure 16).
The U.S. Bureau of OUtdoor Recreation (1976) reported that offroad vehicle users frequently frighten both wild and domesticated
anUnals. The frightened animals are often driven from shelter and
and thereby exposed to predators,or their feeding, resting,

OR V I MPACT ON THE DESERT BIOTA
DIRECT EFFECTS - - - - - - - _ ,

INDIRECT EFFECTS

Loss

of forage

Shrub-nesting birds
Shrub-associated reptiles

Figure 16.

Inpact of off-road vehicle (ORV) use on desert biota (After Luckenbach 1975).

....~
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reproducing and raising of the young is disrupted. When the
disruption is severe, the wildlife population may be reduced below the
natural carrying capacity of the land.

Bury and Luckenbach (1983)

found that arid areas closed to off-road vehicle use have more species
of animals, more individuals, and more biomass.
Natural recovery of the vegetation fram off-road vehicle use
damage has been

qua1ita~ive1y

monitored at several arid areas

(Rowlands et al. 1980, Lathrop 1983, Dregne 1983, Geological Society
of America 1977, Webb and Wilshire 1983).

It has been shown in such

cases that recovery time is very long, at least decades and probably
centuries, depending on the extent of disturbance.
Critical and Sensitive Habitat Types in KUwait
Using the criteria identified in the beginning of this chapter
(Page 79), four major habitats can be classified as critical and
sensitive for wildlife in Kuwait.

These are:

off-shore islands,

coastal mudflats, sand· dunes, and Wadi Al-Batin (Figure 9). The
following is a detailed description of each habitat.
Off-shore Islands.

These are 7 uninhabited islands - Warba, Bubiyan,

Miskan, Auha, Kubbar, Qaruh, Unm Al-Maradim (Figure 3).

The landscape

of these islands varies··in nature, and may be sandy, rocky,
or a combination.

mudf1at~

UnmAl-Maradim, Kubbar, and Qaruh are surrounded by

coral reefs (Farmer 1983). On the sandy beaches of some of these

..

__ ._ _- - - - - ...
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islands low shrubs are used as nesting sites by 7 species of terns
[Caspian tern (Sterna caspia), swift tern (5. bergii) , lesser crested
tern

(~.

bengalensis), comnon tern (5. hirundo), white-cheeked tern

(5. repressa), bridled tern

(~.

anaethetus), Saunder's tern

(~.

saundersi)] (Dickson 1942, ANHG 1970, Alsdirawi 1986c).
The off-shore islands are especially Unportant as nesting and
breeding habitats (Figure 17) for sea-birds such as terns (Ticehurst
1925, Dickson 1942, Conner 1980, Alsdirawi 1986c). Migratory
birds use these islands as resting and feeding habitats during
their annual trips over Kuwait (Ticehurst 1925, Dickson 1942,
Alsdirawi 1986£, Clayton and Wells 1987). Marine turtles have
been reported as irregular breeders on these islands (Fanner 1983,
Alsdirawi 1986£).
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Figure 17. Terns nesting arrong the low shrubs on Kubbar
Island, one of the off-shore islands of Kuwait.

- ------------------
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Coastal Mudflats. The tidal mudflats of Kuwait are located along
the northern coast of Kuwait Bay. These are fonned from the setting
of fine silt par"ticles coming fran Shatt Al-Arab, S. Iraq. At low tide,
a 4

~

wide tidal zone is exposed (Fanner et ale 1984).
Coastal mudflats were described by Halwagy and Halwagy

(1977) during assessment of the vegetation of the area. The mudflat
is bordered by salt marshes and coastal sand dunes.

The vegetation

communities along this area are organized into zones, or belts, more
or less parallel to the shoreline. The total vegetation cover of
"these marshes is denser than.. those of the neighboring ..desert plains:
.

".'

.

maximum coverage of 65% for Halocnanon spp .. , 90% for Juncus spp., and
85% for Zygophyllum spp., compared to 32% for Haloxylon spp. as
reported for desert vegetation.
Coastal mudflats are home for 3 types of animal groups:
Transitory migrants, which simply come to the area to feed (e.g.,
migratory fishes); breeding species, which may use the area for some
particular stage of their life cycle (e.g., shrimp); indigenous
species which live their entire life in the intertidal zone [e.g., the
3 species of mudskipper (Periophthalnus koelreuteri), (Boleophthalmus
boddarti), (Scartelaos viridis)] (Fanner et ale 1984). The rich,
diverse and specialized fauna of this habitat attracts migratory birds
(Figure 18). The area is a feeding, resting, and molting grounds of
enonnous significance for Arabian wintering birds (Alsdirawi 1985).

Figure 18.

A flock of flamingos wintering on the coastal mudflats of Kuwait.
I-'

o
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Sand Dunes.

Various types of sand dunes in the desert and coastal

plains of Kuwait have been described by Khalaf et ale (1984).

Sand

dunes of the desert plain are present as crescent-shaped dunes
(barchans), comnonly associated with mobile sand sheet.

They occur as

isolated, sporadically distributed dunes or may be clustered in the
form of dune belts.

Barchan dunes (Figure 19) are comnonly associated

wi th the very active sand sheets of Umn Negga and Al-Huwaimliyah.

At

Umn Negga these are represented by 8 scattered relatively large
barchans (Khalaf et alo 1984).
average height is 8 m.

Their average width is 170 m and

Al-Huwaimliyah barchan sand dunes are smaller

than those of Umn Negga.

The former is recognized with 4 successive

belts of 25 m in width and 3 m'in height (Khalaf et ale 1984).
The coastal sand dunes are made of coarse, loose sandy soils
that is occasionally cemented.

The vegetation of these dunes is

relatively denser than the neighboring open deserts.

The vegetation

entraps the mobile sand blowing from the open desert (Ha1wagy 1986)
The sand dunes are

~portant

<,

habitat to numerous species of

lizards, skinks, rodents, and invertebrates, and to a tremendous
assortment of microfauna and plant debris (Alsdiraw.i 1986£, Clayton
and Wells 1987).
Wadi Al-Batin.

This is a dry and shallow valley filled with alluvial

sediments, reworked aeolian sands and mixture of rock fragments
(Khalaf et a1. 1984).
features of Kuwait.

.

-

-~

-

--- - - - - - -

It is one of the most

~portant

topographical

The wadi marks the western boundary of the state •
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Figure 19. Barchan sand dunes which cover Umm Negga
and parts of Wadi Al-Batin.
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Its width varies from 50 to 1,000 m, and its depth ranges from 10 to
15 m (Clayton et ale 1983).
becomes more shallow.

The wadi is a relic of the water-course that

once flowed along its length.
desert sand dunes.

the wadi extends northwestwards, it

As

In parts of the wadi occur the true

The flora of this habitat (Figure 20) is unique,

and same are found only in this site (Clayton et ale 1983).
The wadi is breeding and nesting habitat for the desert lark
Amnananes deserti), crested lark (Galerida cristata), Tanminck' s
horned lark (Eremophila bilopha), and bifasciated lark (Alaenon
alaudipes) (Clayton et ale 1983, Alsdirawi 1986c). ·Historically, the
wadi was home of the gazelle, cape hare, and the hubara.

It is still

endowed with rich and variable biodiversity (Clayton et ale 1983,
Dickson 1983, Alsdirawi 1986c, Clayton and Wells 1987).
Management Recommendations Focusing on
Conservation of the Critical and Sensitive Habitats
1)

habitat restoration including protection and improvement

measures (such as vegetation improvement, water development for
irrigation all year around).
2)

designate areas within the boundaries of the national

development master plan as spring desert camps, and recreational areas
for off-road vehicle use.

It is known that these areas are no longer

capable of recovery due to the severe effects of the off-road vehicle
use and the camping activities.
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Figure 20. Wadi Al-Batin, Kuwait after a good rainy
season. The predominant cover on the sides of the wadi
is Diplotaxis ~.

III

3)

legally restrict use of the desert outside the boundaries

of the national development master plan.
4)

designate one of the off-shore islands as a

recreational center for public use. This island can be sacrificed to
preserve the remaining islands. The criteria which should be used to
choose this island must include irrepairable human impacts.
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COnservation of Endangered and Rare Species
General OVerview
The previous section focused on conservation of wildlife
habitats.

In this section, the managenent and conservation of

specific types of wildlife is addressed.

The first task in

conservation is to identify species which are at risk.
criterion for endangered status is vulnerability.

The principal

A species might be

vulnerable because it is over-specialized, for example, the cheetah
has a very limited hunting and prey-specific technique. Gazelles
account for 93.5% of the cheetah prey (Schaller 1972).
Rarity of a species may be natural or the result of human
intervention. A naturally rare species may be quite numerous overall
but be widely spread out over its range at a low density. The black
rhinoceros (Diceros bicornis) and the cheetah are in this category.
Such species are at risk because they need huge areas to support
viable breeding populations. Other naturally rare species may be
conmon in those regions where they do survive but they have a low
total number.

This is the case of the mountain gorilla (Gorilla

gorilla) and the fell11ec fox.

Such species are particularly vulnerable

to changes in land use or sudden increases in illegal hunting.
The other group of rare species are those which were previously
numerous but whose populations have been reduced artificially by man,
either by direct hunting or through destruction of habitat.
Unfortunately there are many examples from allover the world:

- - - - ---

---------------------

----------------------------
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American"bison (Bison bison), European bison (Bison bonasus), the
Saudi and sand gazelle, the white rhinoceros (Ceratotherimn simmn),
whooping crane (Grus americana) and many more.

Temple (1978)

presented in detail many examples of endangered bird species and the
efforts to save them from extinction.
Wherever there is a viable population of a rare species one
important conservation measure is to give the region in which they
live a national park status. "This has been done in a number of
instances as for example the Arabian oryx in Oman (Dixon and Jones
1988).

In Kuwait a national park is recently under development to

protect, preserve

~nd

educate the Kuwaity people about their natural

heritage.
When it is impossible to grant national park status or similar
protection to a region containing a declining population, two other
possibili ties remain. One is to bring the animal or a viable
population into captivity and attempt to maintain a breeding
population. This should be attempted with a view of returning them
to the wild at some future date.

The other possibility is to

translocate the animals from the region where they are in danger to a
place of safety, where they can be released under complete protection.
The first of these two methods has proven to be successful in
the case of European bison, the

Chine~

Pere David's deer" (Elaphurus

davidianus), the Przeva1ski's horse (Equus przewa1skii) (Eltringham
1979), and the Arabian oryx (Grimwood 1962, Dixon and Jones 1988).
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Translocation works well where there are secure reserves with
ecological conditions that are suitable for the species in question.
King (1969), Hamilton and King (1969), Evans (1970), Gogan et alo
(1988), Goldsmith (1988), and Klein (1988) describe successful
translocations for different species throughout the world
In general, priority in efforts to prevent the extinction
of species should be given to species that are endangered throughout
their range (e.g., cheetah) and to species that are the sole
representatives of their family [{e.g., crab plover (Donmas ardeola)],
or genus (e.g., cheetah). This prioritization should be applied
according to the following guideline:

the greater the potential

genetic loss the less Unninent that loss need be to justify prevention
action.

The size of potential genetic loss is related to the'

taxonomic hierarchy because, ideally at least, different positions in
this hierarchy reflect greater or lesser degrees of genetic
difference, and hence difference in such variables as morphology,
behavior, physiology, chanistry, and ecology (WCS 1980).
An

endangered species should.be given priority over a

vulnerable one, a vulnerable one over a rare one, and a rare species
over one that even if it is declining is considered insufficiently
threatened to qualify for one of the 3 categories (WCS 1980).
"endangered species" is in danger of extinction.

An

Its survival is

unlikely if the casual factors (threats) continue operating. A
"vulnerable species" is one which is not yet endangered, but likely to

115
be if

the threat factors continue operating.

A "rare species" is one

with small populations worldwide, and which is at risk but not yet
endangered or vulnerableo
There are at least two major levels of organization from which
strategies for preservation have been· or can be approached:

(1) the

species level and, (2) the habitat (ecosystem) level (White 1979).
The only clear way to preserve animals is to preserve or maintain
habitat in large enough blocks of land to maintain the species
di versi ty. This leads basically to the concept of "megazoo" as
developed by Sullivan and Schaffer (1975) among others. Diamond
(1975,1976), Terborgh (1974), and Wilson and Willis (1975) also
discuss the habitat approach to species preservation and strategies
achieved by-maintaining significantly large tracts of habitat.
The habitat and species level have rather different
approaches. For example, zoological gardens may be used if simple
preservation of the rare or endangered animal is desired (Conway 1967,
1978). Such preservation, however, can be and most frequently is
independent of any approximation of habitat because the animals are
simply bred and maintained in cages (White 1979). Nonetheless, there
are currently 26 species of rare mammals that have self-sustaining
populations in zoos (Pinder and Barkham 1978).

In some cases, there

may be as many or more individuals in zoos than there are in the wild.
For example, the Pere David's deer is extinct in the wild but there
are about 777 in captivity (Pinder and Barkham 1978).
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Before strategies for preservation can be fODnu1ated, it is
necessary to detennine the reasons for endangennent and to have a
basic knowledge of the biology of the animal.

It is difficult to

understand an animal's rareness when we don't understand its
population dynamics (Drury 1974, Smith 1976, Simon 1969).
The habitat (ecosystan) level is probably ,tl}e level at which
deterioration first starts.

King (1978), for example, shows that

6503% of the cases of the rare or endangered birds is caused by
ecosystem (habitat) destruciton.
It is at the ecosystan level that ecological engineering may be
effective (White 1979, Spe11erberg 1975). Wilson and Willis (1975)
discuss those organisms on the brink of extinction in their native
'range but capable of being fitted, in the ecological sense, into
certain alien communities.
Regardless of the level at which one wishes to approach a given
strategy, mucb of what is done depends on whether the goal is to
preserve or protect the animal or to restore it, or whether treatment
is aimed at the proximal or the ultimate cause of endangennent
(Schreiner and Ruhr 1974, Schreiner and senecal 1978, White 1979).
With the higher vertebrates most of the endangered fODnS have
biological characteristics of a K-se1ected rather than an R-se1ected
species (Pianka 1970) and are either plagued with reduced survivorship
or reduced fecundity.

These parameters were among those considered by

Adamus and Clough. (1978) I Ramsay (1976)

I

and Sparrowe and Wight (1975)
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in evaluating species or setting priorities for the inclusion of
species into reserves or natural areas or for.program management. The
priorities were given to animals based on such species characteristics
and properties as suitability (e.g., mobility, area size needs), or
desirabili~

(e.g., scarcity,

endemici~, vulnerabili~).

Ramsay

(1976) has suggested that, regardless of whether the problan is
approached through environmental preservation or the maintenance of
species diversity, a priority system at the species level, based on
econanic, biological, or cultural and aesthetic values can be
developed.
Endangered and Rare Species of Kuwait
The honey badger, conmon red fox, fennec fox, and Indian grey

mongoose are endangered mamnals of Kuwait.

The badger and the

mongoose are confined to the human settlements and sea ports only.
The fennec fox is one of the rarest foxes in the world, and Kuwait is
its only locality in Arabia (Harrison 1981). The last recorded
sighting of the fennec was in 1925 (Clayton et ale 1983). Talking
with the local bediouns and hunters of Kuwait ascertains that this
species is still surviving in Kuwait, but it is declining in numbers
and distribution (Alsdirawi 1986c).

I personally spotted a pair of

the common red fox within the boundaries of the national park in 1985.
The accidental death of this fox over the expressways of Kuwait is
alanning (Alsdirawi 1986c).
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The hubara bustard, cream-coloured courser, pin-tailed
sandgrouse, brown-necked raven, and crab plover are the endangered
birds of Kuwait. Wadi AI-Bat in is the nesting and breeding ground for
the first 4 species. Bubiyan Island and the

nortern~ost

part of the

mudflats are the breeding sites for crab plover.
The precise causes of endangennent to these species have not
previously been investigated. In general, the endangennent can be
attributed to habitat destruction and/or alteration, overexploitation,
and vandalism of nests and burrows.

An

accurate assessment of the

existant wildlife and its conditions is a prerequisite for a
conservation strategy.
Habitat protection and Dnprovements are the key strategies for
the restoration of the endangered wildlife of Kuwait.

It is also

necessary to instate legislation to stop overexploitation and regulate
and control hunting.

-- -

--------.
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Re-introduction Program for Kuwait's Wildlife
A Priority System for Re-introduction Efforts
Extinction is the rule rather than the exception in nature
(Owen 1985). Perhaps 99% of all the plant and anlinal species that
ever existed are now extinct (IUOl 1975, Lucas and Synge 1978, Myers
1979). Recently 385 species of mammals, 428 of birds, 243 of
reptiles, and 46 of amphibians have been listed as threatened of
extinction worldwide (IUOl 1986). There.are essential significant
differences between the natural extinction of species and the
extinction caused by. man.
are

a~ost

~ies

dying a natural evolutionary death

always replaced by new fonns or entire new groups of fonns,

which in turn bud, flourish, and blossom (Ziswiler 1967). But, when a
species receives its death sentence through other than natural means,
no new form appears in its place. Thus every species that is
extenninated represents an absolute loss (Ziswiler 1967).
In KUwait I listed 8 mammalian species as locally eradicated,
1

bi~

species as extinct, and could not predict any for the reptiles.

I believe that all wildlife of Kuwait are in Unninent danger as long
as the rate at which their habitats are altered, fragmented, and
destroyed is high.
The species approach I am using has been applied worldwide.
This technique focuses on a few species that are of particular
interest to society (Owen 1985). They may be valuable as food (e.g.,
wild rice), as game [white-tail deer (Odocoileus virginianus)], or
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have great aesthetic value [polar bear (Tha1arctos maritnnus)],
California condor (Gymnogyps californianus), Arabian oryx)]. Attempts
at preserving the American bison and sea otter (Enhydra 1utris)
succeeded very well with this approach (Owen 1985).
One major problem with this method is the selection of the
species to be preserved.

It is possible that the species that might

be most valuable to society will be neglected in favor of species that

are of much less importance but happen to be visually appealing (Owen
1985). For example, many people who enthusiastically support efforts
to

p~eserve

the tiger (Panthera tigers) would not necessarily be in

favor of preserving

~

snake.
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Methods
A ranking system (Table 13) was developed to prioritize the
re-introduction efforts of the 8 locally eradicated mammalian species.
This system is a compromise between a ranking system used by Arizona
Game and Fish Department for nongame and endangered wildlife re-

establishment efforts (AGED 1987), and the work of Nielsen and Brown
(1988) on translocation of wild animals. The following criteria are
the most Lnportant consideration for the re-introduction efforts for
the wildlife of Kuwait:
1)

Historic range in Kuwait.

This deals with how well-

documented and common the species was in Kuwait.
2)

Major extinction factors.

These factors, which mayor may

not be known, include events which alone or in concert, were largely
responsible for the extinction of the species. Examples include
extreme conditions of habitat alterations, and uncontrolled habitat
degradation.
3)

Species status. This factor based on the local, regional,

and international classification of tne species as extinct,
endangered, or rare.
4)

AvailabiliEr of restoration stock. This relates mainly to

the availability of stock. The availability of stock also implies the
recognition of pen-reared stock, whether captive or wild, and
,
evaluation of the qualities of the stock (e.g., physical condition

and

genetic variability). It is assumed that all stock is free of disease.
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Table 13. The ranking system used for setting priorities scheme for
the re-introduction efforts of Kuwait's wildlife.
Total
Scoring points X Weighing factor score

Criteria

Historic range in Kuwait
Major extinction factor
Species status
Availability of restoration stock
Available habitat remaining

1
1
1
1
1

4
4
4
4
4

3
3
3
3
3

Competition/interaction
with species
Expansion potential
Land use conflicts

1 2 34

2

1 2 34
1 2 3 4

2
2

1 2 34
123 4
1 2 34

1

123
1 23
1 2 3
1 2 3
123
123

1
1
1
1

Complexity of restoration
logistics:
Coordination scoring
Equipment scoring
Site preparation scoring
Complexity of monitoring
logistics:
Monitoring duration
Monitoring objective
Monitoring method
Species mobility
Species sensitivity
Public acceptance

2
2
2
2
2

3
3
3
3
3

CUMULATIVE SCORE

- - - - - - - ' ' - - . . .-
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4
4
4
4
4
4

1
1

1

1

123

5)

Available habitat renaining.

This includes general

condition and trend of historic or suitable habitat; presence of
critical canponents (e.g., water, foraging habitat, specific
topography), necessary structure, and proper spatial arrangement,
presence of historic habitat or suitable areas where present
management may allow species to exist, and the likelihood that the
renaining habitat is in jeopardy of being eliminated or altered.
6)

Competition interaction with species. Within this criteria

are considered factors such as the Enpact of flora and faunal changes
brought about by the introduction of exotic varieties or the expanding
populations of native flora and fauna.
7)

Expansion potential.

This involves the ability of the

species to inhabit areas around the release sites, and to experience
an increase in population and distribution. Factors include distance
to, and the extent and concli tion of the surrounding habitat that can
likely

sustairr~e

8)

organism.

Land use conflicts. This parameter addresses the present

use conflicts as opposed to potential use conflicts that can arise
from changing ownership of land.
9 Complexity of restoration logistics. A combination of
various factors is considered here,. including the amount of
coordination required for Enplementation, access to the release area
(e.g., military restrictions), special equipnent needs (e.g.,
transport crates), and site preparation needs (e.g., hacking).

- - - - - - - ------

._--
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10)

Canplexity of monitoring logistics. This criterion relates

to the ability to monitor restoration efforts successfully. The main
factors are duration, objective and methods of monitoring, mobility
and sensitivity of the species.

The species sensitivity is a

criterion that deals with the issue of how sensitive the species and
its habitat are to human intrusion and disturbance.
11)

Public acceptance.

This assesses the potential for

positive feed-back fran the public to the restoration project.

It

also indicates how accessible the species is to humans.
Each of the above described criteria was given a score ranging
between 1 to 4.

A weighing factor of 3 was designated for criterion 1

to 5, of 2 for criterion 6 to 8, and of 1 for 9 to 11 (Table 14). The
priority system used here is subjective. Although different
biologists might make slightly different judgments, this is a useful
procedure for assigning priorities and assuring that the important
issues are considered.
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Table 14. Score card interpretation
HISTORIC RNNGE IN KUWAIT

= Species
2 = Species

1

~y

never occurred in Kuwait.
probably existed in Kuwait, but is documented only

inaccurate or questionable reports, range limits is

unknown.
3

= Species presence in Kuwait is well-documented, range

limits somewhat known.
4 = Species presence in Kuwaitis well-documented.

Species

ccmnon in preferred habitat, range well defined.
MAJOR EXTINCTION FACTORS

1

= Major

extinction factors, either unknown, or still

present and uncontrollable •.
2

= Extinction

factors that are somewhat known and

significantly reduced, or are largely controllable.
3

= Extinction

factors are largely known and eliminated or

largely controllable.
4

= Extinction

factors are well known and essentially

eliminated.
SPECIFS STATUS

1

= No

2

= Locally

official classification¢
extinct, endangered, or threatened.
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Table 14. Score card interpretation
3

= Regionally

4

= Internationally extinct,

extinct, emangered, or threatened.
endangered, or threatened.

AVAILABILITY OF RESTORATION STOCK

= Pen-reared, captive or wild stock is seldom available.
2 = Pen-reared or long-tenn captive stock is available.

1

3 = Captive stock is available.
4

=Wild

stock is both readily-available and obtainable.

AVAILABLE HABITAT REMAINING

I

= Historic

or suitable habitat no longer available.

2 = Historic or suitable habitat limited to small isolated
areas, which are in jeopardy.
3

= Historic

areas moderately intact, or restoration possible

near small areas of historic habitats; habitats presently
not in jeopardy.
4

= Historic habitat

is intact, or has been restored to

historic conditions. Area not likely to be in jeopardy in
the foreseeable future.
COMPETITION/INTERACTION WITH· SPECIES

1

= Large,

vigorous populations of several exotic or native

taxa that directly canpete with the restorati"on species.
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Table 14. Score card interpretation
2

= Variable

populations of competing exotic and native taxa

regularly occupy restoration area.
3

= High

potential for the competing exotic and native taxa to

enter the area of restoration periodically.
4

= No

competing exotic or native taxa in the area of proposed

reintroduction.
EXPANSION POTENTIAL

1

= No

2

= L~ited area

suitable habitat nearby.
of lower quality habitat within reasonable

dispersal distance.
3

= L~ited

4

= Large

area of good quality habitat nearby.

area of good quality habitat nearby.

LAND USE CONFLICTS

1

= Present

land use has

el~inated

a significant amount of

habitat, and is.currently not compatible with restoration
efforts.
2 = Present land use has somewhat impacted the habitat and the
species and current use is not likely to be compatible with
restoration efforts.
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Table 14. Score card interpretation
3

= Present

land use has as yet not impacted the habitat, but

there is a high potential risk of
or species are not controlled.

~pact

since the habitat

Present use is somewhat

compatible with restoration efforts.
4

= Present

land use is favorable for the species survival,

land use may be controlled, and the present use is
compatible with restoration efforts.
COMPLEXITY OF RESTORATION LOOISTICS

COORDINATION SCORING:
I

= Extensive coordination with

2

~

other countries is required.

Moderate coordination with several agencies and private
individuals is needed.

3

= Little coordination with a

single agency or a private owner

is necessary.
4

= Little

coordination is needed.

All capture and release

areas owned and managed by Kuwait Goverrment.
mUIPMENT SCORING:
I = Many capture, transport, and release equipment is
needed.

Equipnent expensive and is presently not

available.
2 = Many special equipment is needed; equipment is
presently available.
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Table 14. Score card interpretation
3

= Little

special equipment/supplies are needed; materials

available.
4

= No

special materials are needed; any necessary materials

are readily accessible.
SITE PREPARATION SCORING:
1

= Release

site needs major modification, or construction of

major release-holding facility
2

= Release

(pe~ent

enclosure).

site needs minor modification or construction of

temporary release-holding facility.
3

= Release area

needs no modification and needs only minimum,

temporary release-holding facility.
4

= No

site preparation or construction is needed.

COMPLEXITY OF MONITORING LOGISTICS
MONITORING DURATION:
1

= >5

years.

= 3-5 years
3 = 1-2 years
4 = <1 year.

2

MONITORING OBJEx:TIVE:

= Daily movements, mortality, and habitat selection.
2 = Weekly movements, mortality, and general habitat selection.

1

- - - - - - . . ...----

-._.
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Table 14. Score card interpretation
3 = Bi-weekly or monthly movements, mortality, general habitat
preferences, and home range.
4 = General infonnation on movements, home range, and
longevity.
MONITORING METHOD:
1

= Expensive

telemetry equipment, frequent aerial tracking

flights, and extensive ground tracking.
2

= Expensive

telemetry equipment, some aerial tracking

flights, and frequent groum tracking.
3

= Telemetry equipment or

visual markers, and frequent ground

tracking.
4

= Visual

markers and lUnited ground tracking.

SPECIES MOBILITY:
1

= Extensive daily and

seasonal movements; species migratory.

2

= Extensive daily am

seasonal movements; species resident.

3

= Resident

species with lUnited movements.

4

= Resident

species with very lUnited movements.

SPECIES SENSITIVITY
1.= Species is very sensitive and intolerant of disturbance;

habitat-sensitive to disturbance.
2

= Species

not secretive, but sensitive to human intrusion,

species habitat somewhat fragile.
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Table 14. Score card interpretation

= Species
4 = Species

3

is somewhat sensitive; habitat is not fragile.
and habitat are tolerant of human intrusion.

PUBLIC ACCEPTANCE

1

= The

public is unaware of the species; species secretive and

not accessible to the public.
2

= The

public is slightly aware of the species, but not much.

appeal or
3

= Th~

opportuni~

to experience the species.

public is sanewhat aware of the species, but there is

not much public appeal presently; species is accessible to
the public and can be made more attractive, if the public
is better infonned of the species.
4

= The

public is familiar with the species.

The species has a

lot of public appeal, and the public readily experiences
the species.
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Results and Discussion
A score card was prepared for the 8 locally eradicated
mammalian species (Appendix 12-19). A comparison between the cumulative
score of these species is shown in Table 15. The wildcat scored the
highest (104) while the caraca1 lynx and the cheetah scored the lowest
(50).

In other words, using this prioritizing system, wildlife

re-introduction efforts for Kuwait should start with the wildcat.
The most difficult task in this system was ·finding documented
infoDnation about the historic range and distribution in Kuwait
desert. The second most difficult task·was getting infoDnation about
the real cause of eradication fran Kuwait desert.
An exhaustive review of literature dealing with the wildlife of

the desert areas of the world, including the Arabian and Saharan, has
helped in building up a biological sheet for all of the 8 mammalian
species. Appendix 20 shows the biological sheet for the wildcat, cape
hare,

~udi

gazelle, sand gazelle, Arabian oryx, caracal lynx, wolf,

and the cheetah.

Each of these sheets contains infonnation about

taxonomy, distribution, habitat, food, reproduction, and management
efforts. The aim of these sheets is two fold:

first to show how

little is known about wildlife of Kuwait, and the second is providing
baseline reference infoDnation for future work in Kuwait.
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Table 15. Comparison between cumulative scores for the 8 locally
eradicated mammalian species in Kuwait*, and their status worldwide.
Wildlife

Cumulative score

status worldwidea

Wildcat*

104

Endangered2

cape hare*

96

Endangered 2

Saudi gazelle*

81

Endangered 1, 2

Sand gazelle*

81

Endangered l ,2

Arabian oryx

78

Extinctl ,2

Wolf*

59

Endangeredl ,2

caracal lynx*

50

Endangered l ,2

Cheetah*

50

Endangered l ,2

a Endangered: In linnediate danger of extinction; continued
survival unlikely without the ~plementation of special protective
measures.
Extinct: Not available in the wild state throughout it's
historic range. International cooperation efforts have lead to a
successful re-introduction in it's historic range in Oman, Arabia.
1 IUCN 1966.
2 Alsdirawi 1986a.
* All of the 7 species are eradicated from Kuwait, but still
living in the wild state in Arabia and the Arabian Gulf states.

---------------
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General Plan for Wildlife
Re-introduction Efforts in Kuwait
Wildlife re-introduction is a long-teDn endeavor which involves
transport, release, and post-release survey (Holloway and Jungius
1973, Nielsen 1988). TO have a reasonable chance for success,
professional eKpertise, eKperienced personnel, technology and
appropriate funding are required.
It is well documented that no matter how meticulous the
planning and preparation has been it is impossible to anticipate every
problem which may occur and every mistake which might be made (Nielsen
1988). The planning of a translocation operation is best facilitated
by dividing it into several distinct phases.

Each phase is then

planned for separately, often by individual specialists, and
coordinated by the project leader.
This attempt to re-introduce the locally eradicated mammalian
species will be the first of its kind in the history of the
country.

In Arabia, only Quan has attempted to re-introduce the Arabian

oryx to its historic range in Al-Harasis desert of Oman (Dixon and
Jones 1988). There are very few facts about tne life and habits of
these species in the wild (Alsdirawi 1986a). The country lacks the
highly specialized personnel needed to conduct such crucial tasks.
These personnel are very rare in Arabia as well.
resources I suggest the following:

Because of limited
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A. Feasibility Study. The feasibility study should provide
all the

info~tion

chance of success.

needed to fODnulate a plan that gives the best
In general tenns, this study should answer the

following questions:
1. Is the decision to re-introduce ecologically and
biologically sound'? can it be justified, technically and politically'?
2. What is the status of the wild population to be
re-introduced:
a) ecology I biology, and ethology of the species.
b) current size of population (animals/km).
c) movements and distribution on present range.
d) male:female ratio.
e) annual recruitment (rate of reproduction).
f) mortality rates and causes •.
g) health and condition of population.
h) genetic considerations.
This task should be conducted with the cooperation of tl:)e
interested scientific agencies in the Gulf States, where the wild
stock to be re-introduced currently lives.
3. Status of present range:
a) location and size of general area.
b) current land use.
c) climate, topography, and geology.
d) plant cover.
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e) seasonal and year-round

availabili~

of water.

f) utilization of area by the population.
g) predation in the general area.
4.

Re-introduction strategy:
a) number of animals to be re-introduced.
b) age groups and sex ratio of animals to be re-introduced.
c) number of releases.
d) number of release sites.
e) time of re-introduction.

5.

Capt~re

techniques and technology.

a) animal behavior.
b) personnel requirements.
c) capture method and technology.
6.

Post-captive processing.
a) veterinary supervision.
b)

processing<facili~.

Planning and construction.

c) post-capture handling:
1. veterinary examination, testing and monitoring,

2. necessary medical treatment vaccinations, nutrition,
3. quarantine facility, food, water, and shelter,
4. disposition of injured,

dis~sed,

or dead animals,

5. tagging and attachment of radio tracking/telemetry
equipnent.
d) preparation (conditioning) for transport.

- -------
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7.

Transportation:
a) conveyance.
b) personnel.
c) time and route.

8.

Receiving area:
a) location and size of general area.
b) ownership and current land use.
c) climate, topography, and geology.
·d) plant cover.
e) seasonal and year-round availability of water.
f) short-teDn consequences of re-introduction.
h) long-teDn consequences of re-introduction.

9. Release:
a) number and location of release sites.
b) number of animals to be released at each site.
c) release procedures.
d) post-release support of re-introduced population.
10. Post-release survey:
a) dispersal and movement of re-introduced population,
including habitat utilization.,
b) mortali ties.
c) condition of re-introduced population.
B)

Pilot Project. E'ollowing the canpletion of the feasibility

study, it might be advantageous to conduct a short pilot project
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during which a 1hnited number of representative anhna1s are
re-introduced. This can provide valuable information on the success of
the elected capture technology and procedures, the health and general
condition of the population to be re-introduced, and processing,
transport, and release procedures. The knowledge and experience
gained in a properly conducted pilot project can significantly
contribute to the success of the subsequent re-intXoduction operation.
C)

Training of Local BiOlogist.

It is advisable to involve

young biologists in the re-introduction efforts. One of the goals of this
effort should be the training of a qualified wildlife manager with
field experience in translocation.

I predict that by the end of the

feasibility study and the pilot project a team with good experience in
such disciplinary areas will be ready to supervise the future
re-introduction program in Kuwait. This will help in cutting down on the
expenses of the professional wildlife manager and translocation expert
such programs usually need.
After completion of all of the above mentioned stages, a
comprehensive re-introduction program can be developed and presented
for budget approval of the Kuwaity government.
Guidelines for Small Mammals Re-introduction
Strategic guidelines for the re-introduction efforts of Kuwait's
locally eradicated small mammals (wildcat and cape hare) are included
here to help during the planning and conduct of the suggested
feasibility study and the pilot project.
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Reasons for Re-introduction. Conservation, e:iucation, recreation and
scientific reasons are the most linportant for the re-introduction of
wildcat and cape hare. Both are endangere:i species in Arabia (Table
15), and need special protective measures.
Availability of Stock. Free-living wildcats are available in Saudi
Arabia. Captive breeding stock is available in Doha National Zoo,
Qatar. The captive breeding program of the wildcat and the fennec fox
in this Zoo is a cooperative program between the Qatar government and
the London Zoo. The cape hare is living freely on the off-shore
islands of

U~,

Qatar, Baharain and Saudi Arabia.

Status of the Wild Population. There is no publishe:i work which deals
with the status of the wildcat and the cape hare in these countries.
Status of the Restoration Range. The basic variables characterizing
Kuwait's National Park have been collected (Taha and Ornar 1982,

Orna~

et a1. 1986). Specific surveys are needed to address the biological
and ecological needs in terms of food, cover, water, and competition
wi th the local fauna and impact on the flora.
Anticipated Problems with the Re-introduction'.
1)

Allocation of resources. Any

r~introduction

operation

requires the use of resources and, in ,most cases, large amounts of
money and professional expertise.
the

re~introduction

It is therefore the objective of

plan to demonstrate that the effort is the best
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use of these resources in the pursuit of the overall goal of the
operation (e.g., species conservation, public education).
2)

Local pemission. The pemission of the local authorities

in the countries providing the re-introduction stock will be necessary
before any animal can be ranoved.

The best way to guarantee a smooth

re-introduction is by establishing a network of contacts with the
anticipated countries.
3)

capture.

In case of the re-introduction of a free-ranging

population, the capture operation may be stressful, or even fatal to
same individuals. Only personnel experienced with the mechanical and
chanical capture mechanisms are recarmended.

The whole operation

should be under the supervision of a veterinary surgeon (caldecott and
Kavanagh 1988).
4)

Transport. Transport can be extremely stressful, and all

arrangements should be made and carried out under experienced
veterinary supervision (Nielsen and Brown 1988). The transport
conditions must satisfy any species-specific danands (Graham-Jones
1974, Nolan 1975, ca1decott and Kavanagh 1988), provide optimum in
food, water, fresh air, temperature, protection against escape, visual
inspection by the accompanying veterinary surgeon, protection against
self-injuries, and injuries of 1 animal by another, protection against
cruelty by humans, and maternal care of infants.
5)

Release. The inmediate release of new arrivals at their

destination may result in panic and disorientation with animals
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fleeing into.an unfamiliar surrounding.

This would place additional

stress upon the animals, increase the chance of accidental injury,
increase the likelihood that individuals will became pennanently lost
from their group and infants lost from their mothers, increase
predation (for e.g., by foxes or raptors), and increase the chance
that the animals will flee into inappropriate areas, such as farmland
of Kadrna and Jahra.
The release of re-introduced animals requires facilities (e.g.,
enclosures) where they may be settled down and maintained and
monitored in a healthy state While they became familiar with their new
surroundings (Caldecott and Kavanagh 1988). This procedure also
allows for a quarantine period at the end of Which the holding cages
should be opened qUietly.

This is preferably done when the animals

are least active, so as to encourage them to emerge and explore in a
gradual fashion.
The release site should be carefully chosen and should be away
from human habitation and public roads.

The release site should also

be away from the waterfront, fencing and other man-made or natural

obstacles (Nielsen 1988).
6)

Health. The re-introduced animals should ~ free from

communicable diseases and parasites (e.g., Feline distemper usually
affecting the Felidea family member).

The stress of the operation

will lower their disease resistance and they will be prone to pick-up
diseases from the new range and its animals. A period of quarantine is
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a must where antibiotic and anti-stress medication can be
administered. The animals can be as well monitored and screened for
diseases and parasites during this quarantine.
7)

Environmental carrying capacity.

If the species to be

re-introduced is absent in the receiving area, it may be that the
current habitat cannot support a population of the animals concerned.
This could be the case even if there was a population historically in
the same area (caldecott and Kavanagh 1988).

It is necessary to know

why the species is absent before making the introduction.

Plans for

re-introduction must take into account the availability of various
resources during worst years and seasons. The wildcat in this case is
safe as its main prey, rodents, are available at ail times. This is
not the case for the cape hare which is herbivorous.

The country does

experience long spells of drought and during such periods the plants
will be donmant.
available.

In this case emergency feeding plans should be

It should be emphasized strongly that without adequate

ecological knowledge of donor/recipient communities, translocation is
bound to be a considerable gamble (Jewell et ale 1981, Riney 19.82).
Similarly, resources invested in re-introduction can be wasted if the
real reasons for the decline of a species are not well understood
(Aveling and Mitchell 1982).
8)

Conflicts with humans.

Before animals are re-introduced

into the park, a law should and must be postulated and put into

-------
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action.

This law will control hunting within the boundaries of the

park.
9}

Finance. Re-introduction is a very expensive adventure.

The transfer of 200 Barbart macaques (Macaca sylvanus) from Morocco,
for example, cost about $200/animal (caldecott and Kavanagh 1988).
Cost per translocated anhnal may range fram $25 for collared peccary
(Tayassu tajacu) in Arizona to $4,000 for elk (Cervus elaphus) in
Minnesota (Boyer and Brown 1988).
Guidelines for Ungulates Re-introduction
Reasons for Re-introduction. Conservation, education, recreation,
scientific and nationalistic reasons are the most Unportant for the
re-introduction of Saudi gazelle, sand gazelle, and Arabian oryx. Both
of the gazelles are endangered species (Table 15) regionally and
internationally. The Arabian oryx is extinct throughout its historic
range in the world.

Re-introduction efforts of the Arabian oryx in

Qnan and Jordan \\!ere an international triumph for cooperative
conservation programs. Both herds are breeding in the wild state now.
Availability of Stock. Free-living Saudi and sand gazelles are
available in Saudi Arabia. captive breeding stock is available in
Qatar, UAE, and Bahrain. The Arabian oryx world herd is housed in
Phoenix Zoo, Arizona. This herd originally came from several
locations in Arabia.

This herd was also the origin of the breeding
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stock in different zoos throughout the world, such as San Diego zoo
and London zoo. Qatar government has its own captive breeding stock.
Status of the Wild Population. Very little is known about the wild
population of the two gazelles in Saudi Arabia.

An

intensive research

is needed to address the basic biology and ecology of these gazelles.
Contacts should be made with the manager of private collections to
obtain pennission to examine their biological records.

If such

records are not available, then I suggest that a resident biologist
should be assigned to do this task.
stock should be obtained first.

Pennission from the owner of the

This biologist can collect the needed

infonnation mentioned above. Comprehensive records for the biology,
ecology and behavior of the Arabian oryx are available in the
international zoos where these anUnals survive.

Oman and Jordan have

been monitoring their wild oryx population ever since they were reintroducced in these countries (Dixon and Jones 1988).
Status of the Re-introduction Range. The natural habitat within the
park boundaries is extrane1y deteriorated (Alsdirawi 1986b). It is
expected that the ,closure of the park for the public use might help
the natural recovery of the vegetation (Omar et ale 1986). The
natural recovery of overgrazed areas usually takes a very long tUne
(Va11entine 1980). Because we are dealing with an endangered species,
tUne is crucial.

I believe that the park needs an aggressive habitat

manipulation and improvanents instead of waiting for natural recovery_
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Habitat Unprovements.

In some situations, it is appropriate to

compensate for historic disruption of wildlife habitat by creating
habitat more favorable than what would occur naturally (Qnar et al.
1986). Provision of surface water, feed lots, mineral lick stations,
and planting shade trees or man-made shades are only some of the known
methods to Unprove the local habitat (Yoakum et ale 1980, Cooperrider
et al. 1986).

Provisions of surface water should be used to irrigate

the local vegetation and to assure the availability of vegetation
during the different seasons.
Anticipated Problems with Re-fntroduction
1)

Allocation of resources.

There are no qualified personnel

in the area of wildlife management and translocation techniques in
Kuwait. Allocation of the resources necessary for are-introduction
program may be circumstantial to the state budget priorities, national
incane, and expected returns of the program.

As

the factors

influencing such impacts may vary, continuation of the program may
also be Unpaired.
2)

Local

pe~ission.

The permission of the local authorities

who house the restoration stock is needed. Many factors will be
involved in granting
financial factors.

pe~ission

such as political, social and

It is expected that such processes will be

complicated and lengthy.
3)

Transport. There are 3 major routes by which the transport

can go fran the Gulf States to Kuwait: by land, air or sea. The
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safety of the translocated

an~ls

is the responsibility of the

transport team.
4)

Release and health.

The release site needs special

preparation. For example, an enclosure big enough to accomnodate the
animals during the periods of acclimatization, monitoring, and
quarantine must be constructed.
5)

Conflicts with humans.

'rhe suggested re-introduction

site is adjacent to a well established governat (Jahra), newly
proposed city under construction (Subiya), and military base.

A major

dual carriage road which is connecting the Jahra governat to the newly
proposed city and the Bubiyan Island bridge crosses through the middle
of the park.
6)

Finance.

I believe that the re-introduction of ungulates

will be a very costly program.

I suggest the contribution of the

public should be solicited to finance this program.

I truly believe

that falconer as well as hunters and the bedouins of Kuwait, if
approached correctly, will gladly help and take pride in being part of
this program.
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Kuwait's First National Park
The alln of establishing Kuwait's National Park is the
protection and perpetuation of natural and scenic heritage and
provision of recreation and opportunities for research and

~ublic

education.
There are significant advantages infocusing many wildlife
conservation activities on a single area which can be adequately
managed and protected inspi te of limited funding.
open

~rea

Fortunately, one

in Kuwait includes habitats that could potentially

accamtodate re-introductions of the species previously discussed. The
park has legal protection and is an ideal focal point for habitat
restoration and re-introduction efforts.
The park is located at the northwest corner of Kuwait Bay
(Figure 4). The total area of 250 km2 is currently being fenced.
A 2 m high galvanized fence with 3-4 m posts and 5 gates
surrounding the park boundaries.

i~

already

Local tribesmen working at the 3

police stations situated in and around the park will be responsible
for law enforcement within the park's boundaries.

All the grazing

stock and their owners were moved out of the park in 1985.
The topography, geology, soil, water, and biological resources
of the park have been evaluated and mapped by a team of researchers
fran KISR (Taha am <:mar 1982, Onar et al. 1986).
listed the wildlife of the park.

I studied and

I, also, have identified and mapped

5 major types of habitat which are llnportant for the survival of the

._-

..

_------

-----------

148
park's wildlife (Alsdirawi 1986c). All these reports are lacking
basic infonnation about specific requirements in tenus of food, water,
and cover for the wildlife of the park.

These studies are, also,

lacking infonnation about the capacity of the vegetative cover to
sustain a viable population throughout the year.
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CONCLUSIONS AND MANAGEMENT REX:OMMENDATIONS

Conservation and development are for people. While development
a~s

to satisfy active human goals largely through use of the

biosphere, conservation
. can continue

(wes

a~s

to achieve them by ensuring that such use

1980). Kuwait needs to adopt certain objectives to

help in defining its conservation strategy.

These objectives are: to

preserve genetic diversity, and to ensure that any utilization of
species and ecosystems is sustainable. A conservation strategy must
address the social, econanic and strategic problans of developnent in
the country.

It must be appreciated that the need for the

conservation of wildlife resources is not yet widely understood or
accepted and that funds for conservation efforts may not be readily
available, particularly with the current drop in national income due
to low prices of oil.
To

prepare the political, legislative, and social environment

for the application of the previously suggested conservation strategy,
. the following managment recomnendations must be applied first:
1. The conservation program in Kuwait must be patronized by
the head of the State. Such action has been used regionally and
internationally with many conservation programs (Kingdon 1988).
2. A specialized body or board should be established to
supervise the management and protection of wildlife and habi tat .
similar to the Saudi Arabian Commission for Wildlife Conservation and
Development. This body/board should be supported by the necessary
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legislative and executive power to postulate, and implement laws for
the protection and management of

~ese

resources in Kuwait.

3. This board should have an independent budget and should be
responsible for building and applying a conservation action plan for
the country

0

This board should coordinate its activities with those of the
other Gulf States.

There are very strong geographical, historical,

cultural, social, economical, and political bonds that tie Kuwait to
the other Gulf States (Bahrain, Qatar, UAE, Saudi Arabia, Quan).

A

cooperative program to address the conservation problems of the area
will be more practical and economical than individual programs in each
countryo These cooperative programs should have the participation of
a number of agencies in the area including:

KU, and KISR in Kuwaiti

the Gulf University; Al-Areen Nature Reserve, and Sulman Falcon Center
in Bahrain; Doha National Park of Qatar; the National Commission for
Wildlife Conservation and Development, Meteorology and Environmental
Protection Administration, National Wildlife Research Center, and the
different universities of Saudi Arabia; Al-Ain Zoo, Dubai Wildlife
Research Centre and UAE University in United Arab Emirates; and Sultan
Qabos University and the Ministry of Diwan Affair in Quan.
·I am suggesting that such a cooperative program should deal
with the following:
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1)

Establishment of a research program.

This program should

address the unknown natural history of the fauna and flora of the
area.

A high

priori~

should be to tmprove understanding of the

ecology, biology, distribution and population dynamics and cause of
threats to the endangered species of the area [e.g., Gazella spp.,
Arabian tahr (Hemitragus jayakari), ibex (capra ibex), Arabian oryx,
caracal lynx, cheetah, lion (J?anthera leo), leopards (J?anthera paradus
nimr), Arabian bustard
.
2)

(Ardeolis arabs arabs), hubara bustard] •

Establishment of conservation monitoring center.

~is

center should store, analyze and publish al1 the results of any work
related to conservation in these States.

Conservation organizations,

government officials, scientists, educators, the media in the
different Gulf State must have access to such services.
3)

Establishment of a series of national parks and nature

reserve/sanctuary to protect the habitat and the specialized fauna
and flora of the region.
4)

Establishment of training centers in the area of natural

resources and their protection and management inside these national
park/nature reserves system.
5)

Establishment of a series of breeding programs for the

endangered species of the area starting with those which are known
from Arabia only.

This included the 5 gazelles of the area, the

caracal lynx, falcons, hubara bustard and the Arabina bustard, the
dhub and the warre1 and many more.
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6)

Establishment of educational and conservation awareness

programs addressing the different social strata.

Encourage young

biologists to specialize in disciplinary areas which are related
directly to conservation of nature and natural resources.

Let the

different governments offer financial incentives to encourage
interested biologists. Guarantee well-paid jobs for the graduates.
Develop a university level course to educate the new generation about
the wildlife of Arabia with special emphasis on their management and
conservation.
7)

Establishment of a center where all the restoration and

translocation equipment can be stored safely and maintained in a
workable condition all the time.

In case a translocation program will

take place in one of the participating States the needed equitment can
be safely shipped.

This center should have its own staff specializing

in restoration/translocation techniques ready on call at all the
I believe such a center will help to cut down the cost of such
processes.

t~e.

Appendix 1.

List of mamna1s recorded from Kuwait.

Farnily name

Comnon name

Scientific name

Referencea

Erinaceidae

Long-eared hedgehog

Hemiechinus auritus

1,7,11,12,13,14

Erinaceidae

Ethiopian hedgehog

Paraechinus aethiopicus

7,11,12,13,14

Emballonuridae

Naked-bellied tomb bat

Tophozous nudiventris

11,13,14

Hipposideridae

Trident leaf-nosed bat

Ase1lia tridens

1,11,12,13,14

Vesperti1ionidae

Kuhl's pipistre11e

Pipistre11us kuh1i

1,11,12,13,14

Mus te lidae

Honey badger

Me11ivora capensis

2,11,12,13,14

canidae

Wolf

canis lupus

2,11,12,13,14

canidae

Comnon red fox

Vu1pes vu1pes

2,11,12,13,14

canidae

Fennec fox

Fennecus zerda

2,11,12,13,14

Viverridae

Indian grey mongoose

Herpestes edwardsi

2,11,12,13,14

Felidae

Wild cat

Felis si1vestris iraki

2,11,12,13,14

Felidae

caraca1 lynx

caraca1 caraca1

2,11,12,13,14

Felidae

Cheetah

Acinonyx jubatus

2,11,13,14

Bovidae

Arabian oryx

Oryx leucoryx

11,13
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Appendix 1. Continued
Family name

COIlIllon name

Scientific name

Referencea

Bovidae

Saudi gazelle

Gazella dorcas saudiya

11,12,13,14

BOvidae

Sand gazelle

Gazella subgutturosa

11,13,14

Leporidae

Cape hare

Lepus~a~m~iJ~

3,11,12,13

Dipodidae

Lesser jerboa

Jacu1us jacu1us

3,4.6,7,8,11,
12,13,14

Dipodidae

Euphrates jerboa

Al1actaga euphratica

3,7,11,12,13

Muridae

Brown or Norway rat

Rattus

7,11,12,13

Muridae

House or black rat

Rattus rattus

7,11,12,13

Muridae

House mouse

Mus musculus

7,11,12,13

Cricetidae

Indian gerbil

Tatera indica

3,11,12,13

Cricetidae

Sundeva11's jird

Meriones crassus

3,6,7,8,9,11,
12,13,14

Cricetidae

Libyan jird

Meriones 1ibycus

7,11,12,13,14

Cricetidae

Cheesman's gerbil

Gerbi11us cheesmani

3,5,6,7,8,10,
13,14

norv~icus

~~~!~~
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Appendix 1. 'Continued
Family name

Corcmon name

Scientific name

Referencea

cricetidae

Baluchistan gerbil

Gerbi11us~

3,7,11,12,13

Cricetidae

wagner' s gerbil

Gerbi11us dasyurus

11,12,13

a References: 1 = Harrison (1964), 2 = Harrison (1968), 3 = Harrison (1972), 4 = Eissa et
ale (1975), 5 = Eissa (1976), 6 = Alsdirawi (1977),7 = Hussein (1977), 8 = Askar (1978), 9 =
Marfay (1978)', 10 = Behbahani (1979), 11 = Harrison (1981), 12 = Clayton et al. (1983), 13 =
A1sdirawi (1986£),14 = Clayton and Wells (1987).
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Appendix 2.

List of birds recorded from Kuwait.

Family name

Comnon name

Scientific name

Referencesa

Struthionidae

Ostrich

Struthio came1us syriacus

3,8,9,10

Podicipedidae

Little grebe

Tachybaptus rufico11is

3,4,5,8

Pod icipedidae

Great crested grebe

podiceps cristatus

3,4,5,8

Pod icipedidae

Black-necked grebe

Podiceps nigricol1is

3,4,5,7,8

Phaethontidae

Red~bi11ed

Phaethon aethereus

3,4,7,8

Pha1acrocoracidae

Common connorant

Phalacrocorax carbo

3,4,5,7,8,10

Pha1acrocoracidae

Socotra connorant

Phalacrocorax nigrogu1aris

1,3,4,5,6,7,
8,10

Pe1ecanidae

Whi te pelican

Pe1ecanus onocrota1us

3,4,7,8,10

Pe1ecanidae

Da~tian

Pelecanus crispus

3,4,7,8

Ardeidae

Bittern

Botaurus ste11aris

3,4,5,7,8

Ardeidae

Little bittern

Ixobrychus minutus

3,4,5,8,10

Ardeidae

Night heron

Nycticorax

3,4,7,8,10

Ardeidae

Squacco heron

Ardeola ra110ides

tropicbird

pelican

nyc~icorax

3,4,5,6,8,9,11
I-'
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Appendix 2.

List of birds recorded from Kuwait.
Referencesa

Family name

Coamon name

Scientific name

Ardeidae

Indian pond heron

Ardeola

Ardeidae

Cattle egret

Bubulcus ibis

3,4,8,10

Ardeidae

Reef heron

Elgretta Slularis

3,4,5,7,8,10

Ardeidae

Little egret

Egretta garzetta

3,4,5,9,11

Ardeidae

Great white egret

Egretta alba

3,4,7,8,10

Ardeidae

Grey heron

Ardea cinerea

3,4,5,6,8,9,11

Ardeidae

Purple heron

Ard?a

Ciconiidae

Black stork

Ciconia nigra

3,4,7,8

Ciconiidae

White stork

Ciconia ciconia

3,4,7,8

Threskiornithidae

Glossy ibis

P1egadis falcinellus

3,4,7,8

Threskiornithidae

Spoonbill

Plata lea 1eucorodia

3,4,"5,7,8,10

Phoenicopteridae

Greater flamingo

Phoenicopterus ruber

3,4,5,7,8,10

Anatidae

Greylag goose

Anser anser

3,4,8

Anatidae

Ruddy shelduck

Tadorna ferruginea

3,4,7,8

~ii

~urea

4

3,4,5,8,9,11
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Appendix 2.

List of birds recorded fram Kuwait.

Family name

Coomon name

Scientific name

Referencesa

Anatidae

She1duck

Tadorna tadorna

3,4,5,7,8

Anatidae

Widgeon

~

Anatidae

Gadwall

Anas strepera

3,4,5,7,8,10

Anatidae

Teal

Anas crecca

3,4,5,8,10

Anatidae

Mallard

Anas

Anatidae

Pintail

~acuta

3,4,5,8

Anatidae

Garganey

~ql!erguedu1a

3,4,5,8,10.

Anatidae

Shoveller

~Q~ata

3,4,5,8

Anatidae

Pochard

Aythya fer ina

3,4,5,7,8

Anatidae

Tufted duck

Aythya fuligu1a

3,4,5,7,8

Accipitridae

Honey buzzard

PeI'l'!i~ aJ;>iYQru~

3,4,5,7,8,10

Accipitridae

Black kite

!1ilws

Accipitridae

Egyptian vulture

Neophron percnopterus

Accipitridae

Griffon vulture

~

penelope

r;>la~r]l~ch~E!

I1!!q~~I!~

fu1ws

3,4,8

3,4,5,7,8,10

3,4,5,7,8,10
3,4~5,6,8,9

3,4,5,7,8,10

I-'

U1
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Appendix 2.

List of birds recorded from Kuwait.

Family name

Comnon name

scientific name

Referencesa

Accipitridae

Black vulture

Aegypius monachus

3,4,5,7,8,10

Accipitridae

Short-toed eagle

Circaetus gallicus

3,4,7,8

Accipitridae

Marsh harrier

Circus aeruginosus

3,4,5,6,8,9,11

Accipitridae

Hen harrier

Circus cyaneus

3,4,5,7,8,10

Accipitridae

Pallid harrier

Circus macrourus

3,4,5,7,8,10

Accipitridae

Montagu's harrier

Circus pygargus

3,4,5,7,8

Accipitridae

Sparrowhawk

Accipiter nisus

3,4,5,8,10

Accipitridae

Buzzard

Buteo buteo

3,4,7,8

Accipitridae

Long-legged buzzard

Buteo rufinus

3,4,5,7,8,10

Accipitridae

Spotted eagle

Aguila clanga

3,4,5,7

Accipitridae

Steppe eagle

Aguila rapax

3,4,5,7,8,10

Accipitridae

Imperial eagle

Aguila heliaca

3,4,5,7,8,10

Accipitridae

Golden eagle

Aguila chrysaetos

3,4,7,8

Accipitridae

. Booted eagle

Hieraaetus

~~~tJl~

3,4,5,7,8

~

Ul
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Appendix 2.

List of birds recorded from Kuwait.

Family name

Conmon name

Scientific name

Referencesa

Accipitridae

Bonelli's eagle

Hieraaetus fasciatus

3,4,5,7,8

Pandionidae

Osprey

Pandion haliaetus

3,4,5,7,8

Fa1conidae

Lesser kestrel

Falco naumanni

3,4,5,7,8,10

Fa1conidae

Kestrel

Falco tinnunculus

3,4,5,6,8,9

Fa1conidae

Merlin

Falco columbarius

3,4,7,8

Fa1conidae

Hobby

Falco

3,4,5,7,8

Fa Icon idae

Lanner

Falco biarmicus

3,4,5,8,10

Faiconidae

Saker

Falco cherrug

3,4,5,7,8,10

Falconidae

Peregrine

Falco peregrinus

3,4,5,7,8,10

Phasianidae

Conmon quail

Coturnix coturnix

3,4,7,8

Rallidae

Water rail

Ra1lus aquaticus

3,4,5,8

Rallidae

Spotted crake

Porzona porzana

3,4,5,8

Rallidae

Little crake

Porzona parva

3,4,5,7,8

sub1>u~E!Q

I-'
0'\
0

Appendix 2.

List of birds recorded from Kuwait.

Family name

Conmon name

Scientific name

Referencesa

Rallidae

Baillon's crake

Porzona pusilla

3,4,7,8

Rallidae

Corncrake

Crex~

3,4,7,8,10

Rallidae

Moorhen

Ga1linula chloropus

3,4,5,7,8

Rallidae

Purple gallinule

Porphyrio porphyrio

3,4,7,8

Rallidae

Coot

Fu.lic~

Gruidae

Demoiselle crane

Anthropoides virgo

3,4,7,8

Otididae

H,ubara bustard

Ch1~y@t~J!U1l9~~_t~

3,4,5,7,8,10

Haematopodidae

Oystercatcher

Haematopus ostra1egus

3,4,5,7,8,10

atra

3,4,5,7,8

0

Recurvirostridae

Black-winged stilt

Himantopus himantopus

3,4,5,7,8,1.0

Recurvirostridae

Avocet

Recurvirostra avosetta

3,4,5,7,8,10

Dromadidae

Crab plover

Dramas ardeo1a

2,3,4,5,7,8,10

Burhinidae

Stone curlew

Burhinus oedicnemus

3,4,5,6,8,9

G1areo1idae

Cream-coloured courser

Cursorius cursor

3,4,5,7,8,10
I-'

0'\
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Appendix 2.

List of birds recorded from Kuwait.

Family name

Coomon name

Scientific name

Referencesa

Glareolidae

Pratincole

Glareola pratincola

3,4,7,8

Glareolidae

Black-winged pratinco1e

G1areQ1A

Charadriidae

Little ringed plover

Charadrius dubius

3,4,5,6,8,9

Charadriidae

Ringed plover

Charadrius hiaticu1a

3,4,5,7,8,10

Charadriidae

Kentish plover

Charadrius a1exandrinus

2,3,4,5,6,8,
9,11

Charadriidae

Lesser sand plover

Charadrius mongo1us

3,4,5,7,8,10

Charadriidae

Greater sand

Charadrius leschenau1fii

3,4,5,7,8,10

Charadriidae

Caspian plover

Charadrius asiaticus

3,4,5,7,8,10

Charadriidae

Dottere1

Charadrius morine11us

3,4,5,7,8

Charadri idae

Lesser golden plover

P1uvia1is dominica

3,4,7,8

Charadriidae

Golden plover

P1uvia1is apricaria

3,4,5,7,8

Charadriidae

Grey plover

Pluvia1is

3,4,5,7,8,10

Charadriidae

spur-winged plover

Hop1opterus spinosus

!lOr~ltf!!

----

-------

~taro1a

3,4,7,8

3,4,7,8.
~

en
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Appendix 2.

List of birds recorded from Kuwait.

Family name

Cannon name

Scientific name

Referencesa

Charadriidae

Red-wattled plover

Hoplopterus indicue;

3,4,5,8

Charadriidae

White-tailed plover

Chettusia leucura

3,4,5,7,8,10

Charadriidae

Lapwing

Vanellus

van~~~~e;

3,4,5,7,8,10

Scolopacidae

Sanderling

Calidris alba

3,4,7,8

Scolopacidae

Little stint

Calidris minuta

3,4,5,7,8,10

Scolopacidae

Temminck's stint

Calidris temminckii

3,4,7,8

Scolopacidae

Curlew sandpiper

Calidris

ferr~~n~C1

3,4,7,8

Scolopacidae

Dunlin

Calidris alpinCl

3,4,5,7,8,10

Scolopacidae

Broad-billed sandpiper

Limicola1:C11cj"-n~lJ_u~

3,4,7,8

Scolopacidae

Ruff

PhiJ9!lla9]l~eI PJ!gJLa~

3,4,5,7,8

SColopacidae

Jack snipe

Lymnocryptes minimus

3,4,5,8

Scolopacidae

Cannon snipe

Ga1linago

3,4,5,7,8

Scolopacidae

Great snipe

Gallinago media

ga1linAg~

3,4,7,8
I-'
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Appendix 2.

List of birds recorded from Kuwait.
Referencesa

Family name

Comnon name

Scientific name

Scolopacidae

Woodcock

Scolopax

Scolopacidae

Black-tailed godwit

---------

Limosa I imosa

3,4,5,7,8,10

Scolopacidae

Bar-tailed godwit

_L~i!n~EA ].EP~llj~a

3,4,5,7,8

Scolopacidae

Whimbrel

Numenius phaeopus

3,4,7,8

Sco1opacidae

Slender-billed curlew

Numenius tenuirostris

4,7,8

Scolopacidae

CUrlew

~enius

3,4,5,7,8,10

Scolopacidae

Spotted redshank

Tringa erythropus

3,4,7,8

Scolopacidae

Redshank

Tri[lga~o~a[l~~

3,4,5,7,8,10

Scolopacidae

Marsh sandpiper

Tringa stagnatilis

3,4,5,7,8,10

Sco1opacidae

Greenshank

Trirl9A

Scolopacidae

Green sandpiper

Tri[lga~llr~Q~fj

3,4,7,8

Scolopacidae

WOod sandpiper·

Tr inga 91areQl_E1

3,4,5,7,8

Scolopacidae .

Terek·sandpiper

Xenus cinereus

3,4,7,8

~~~~j_Q91A

~--~~-

arguata

!l~ulari~

3,4,7,8

3,4,7,8

I-'

CJ'\
~

Appendix 2.

List of birds recorded from Kuwait.
Ref~rencesa

Family name

Comnon name

Scientific name

ScolopaCidae

Comnon sandpiper

Actitis

Scolopacidae

Turnstone

Arenaria

jlltel=j)~es

3,4,7,8

Scolopacidae

Red-necked phalarope

Phalaropus lobatus

3,4,7,8

Stercorariidae

Pomarine skua

Stercorarius pomarinus

3,4,7,8

Stercorar i idae

Arctic skua

Stercorarius parasiticus

3,4,7,8,10

Laridae

Great black-headed gull

Larus

j-.9hthy~~t9~

3,4,5,7,8

Laridae

Mediterranean gull

~

melanocephalus

3,4,7,8

Laridae

Little gull

Larus minutus

3,4,7~8

Laridae

Black-headed gull

Larus ri~~b~~9~

3,4,5,7,8,10

Laridae

Slender-billed gull

~genei

3,4,5,7,8,10

Laridae

Comnon gull

Larus canus
------

3,4,7,8

Laridae

Lesser black-headed gull

~~~sc~~

3,4,5,8

Laridae

Herring gull

Larus

3,4,5,8

n~l~~qo~

~~g~llt~tJlS

3,4,7,8

.....
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Appendix 2.

List of birds recorded from Kuwait.

Family name

Coomon name

Scientific name

Referencesa

Sternidae

Gull-billed tern

Gelochelido~

3,4,7,8,10

Sternidae

Caspian tern

Sterna caspia

2,3,4,5,7,8,
9,11

Sternidae

Swift tern'

Sterna bergii

3,4,5,6,7,8

Sternidae

Lesser crested tern

Sterna

Sternidae

Sandwich tern

Sterna sandvicensis

3,4,7,8,10

Sternidae

CORmon tern

Sterna hirundo

3,4,6,7,8

Sternidae

White-cheeked tern

Sterna repressa

1,3,4,5,6,7,
8,10

Stern idae

Bridled tern

Sterna anaethetus

1,3,4,5,6,7,
8,10

Sternidae

Li ttle tern '

Sterna albifrons

3,4,8,10

Sternidae

Baunder' stern

Sterna

3,'4,8,10

Sternidae

Whiskered tern

Chlidonias hybridus

3,4,5,8,9

Sternidae

White-winged black tern

Chlidonias leucopterus

3,4,5,8,9

nilotica

ben9.~~~sis

sau~_~rsi

1,3,4,5,7,8,10

I-'
0'1
0'1

Appendix 20

List of birds recorded from Kuwait.

---Family name

Coomon name

Scientific name

Referencesa

pteroclididae

Black-bellied sandgrouse

~~~r~g!e~

9r i~lttalj_~

3,4,7,8

pteroclididae

Pin-tailed sandgrouse

pteroc1es

a~~hAtA

3,4,5,7,8

cohnnbidae

Rock pigeon

Columbia livia

3,4,8,10

Co1umbidae

Collared dove

Streptope1ia decaocto

3,4,5,7,8,10

Co1umbidae

Turtle dove

Streptope1ia

tu~

3,4,5,7,8

Co1umbidae

Rufous turtle dove

streptope1i~

orientalis

3,4,7,8

Columbidae

Namaqua dove

Oena capensis

3,4,5,7,8,10

Psittacidae

Ring-necked parakeet

Psittacula krameri

3,4,7,8,10

Cuculidae

Great spotted cuckoo

C1amator glandarius

3,4,7,8

Cuculidae

CUckoo

CUculus canorus

3,4,7,8

Tytonidae

Barn owl

~alba

3,4,5,7,8

Strigidae

Coomon scops owl

~SlCORSI

3,4,5,6,9

Strigidae

Eagle owl

Bubo bubo
---

3,4,5,7,8,10

Strigidae

Little owl

Athene -noctua
-----

3,4,5,7,8,10

--------

......

'"
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Appendix 2.

List of birds recorded from Kuwait.

Family name

COI1Illon name

Scientific name

Referencesa

Strigidae

Short-eared owl

Asio flamneus

3,4,5,7,8

Caprimu1gidae

European night jar

CaQrnnulgus europaeus

3,4,7,8,10

Caprimu1gidae

Egyptian night jar

Caprimulgus aegyptius

3,4,7,8

Apodidae

COI1IllOn swift

Apus apus

3,4,5,8

Apodidae

Pall id swift

Apus

3,4,5,6,8,9

Apodidae

Alpine swift

Apus~

3,4,5,7,8

Apodidae

Little swift

Apus

3,4,5,6,8,9

Alcedinidae

White-breasted kingfisher

Ha1cyoq

,A1cedinidae

Kingfisher

Alcedo atthis

3,4,8

Alcedinidae

Pied kingfisher

cery1e rudis

3,4,7,8

Meropidae

Little green bee-eater

Merops orientalis

2,3,4,8

Meropidae

Blue-cheeked bee-eater

Merops superciliosus

3,4,5,7,8,10

Meropidae

European bee-eater

Merops apiaster

3,4,5,6,8,9,11

~allidus

~~finis
smyrne~sis

3,4,5,7,8,10

......

0'\
(Xl

Appendix 2.

List of birds recorded from Kuwait.

Family name

Coomon name

Scientific name

Referencesa

Coraciidae

European roller

Coracias garru1us

3,4,5,6,8,9

Coraciidae

Indian roller

Coracias bengha1ensis

3,4,7,8

Upupidae

Hoopoe

Upupa epops

3,4,5,6,9,11

Picidae

wryneck

~ ~Q~g_~J.l~

3,4,7,8

Alaudidae

Black-crowned finch lark

Eremopterix nigriceps

3,4,5,7,8,10

Alaudidae

Bar-~iled

Ammamanes cincturus

3,4,5,7,8,10

Alaudidae

Desert lark

Ammomanes deserti

3,4,5,8,10

Alaudidae

Bifasciated (HOOpoe) lark

ME~O~ a1~ud~s

3,4,5,8,10

Alaudidae

Thick-billed lark

Ramphocoris clotbey

3,4,5,7,8

Alaudidae

Bimaculated lark

Melanocorypha bimaculata

3,4,5,7,8

Alaudidae

Short-toed lark

Calandrella brachydactyla

3,4,8

Alaudidae

Lesser short-toed lark

Ca1andre1la rufescens

3,4,5,7,8,10

Alaudidae

Crested lark

Ga1erida cristata

3,4,5,8,10

desert lark

I-'

<J'\
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List of birds recorded from Kuwait.
Referencesa

Family name

Comnon name

Scientific name

Alaudidae

WOod lark

Lullu1a

A1audidae

Skylark

Alauqi! arvensis

3,4,8

A1audidae

Temminck's horned lark

Eremophi1a bi10pha

3,4,5,7,8,10

Hirundinidae

Sand martin

Riparia riparia

3,4,5,6,8,9,11

Hirundinidae

Crag martin

~tyonoprogne ~u~~t~js

3,4,5,7,8

Hirundinidae

Swallow·

Hirundo rustica

3,4,5,7,8

Hirundinidae

Red-rumped swallow

Hirundo daurica

3,4,5,7,8

Hi rundinidae

House martin

Delichon urbica

3,4,5,7,8

Motaci11 idae

Richard's pipit

Anthus novaesee1andiae

3,4,8

Motaci11 idae

Tawny pipit

Anthus

Motacillidae

Tree pipit

M~l:luS J:~i-'TiA]Js;

3,4,8

Motaci11 idae

Meadow pipit

Anthus pratellsts;

3,4,8

Motaci11 idae

Red-throated pipit

Anthus cervinus

3,4,5,7,8

arbor~

qam~S~~!~

3,4,7,8

3,4,8,10

~

0

Appendix 2.

List of birds recorded from Kuwait.
Referencesa

Family name·',

Coomon name

Scientific name

Motacillidae

Water pipit

Anthus

Motacillidae

Yellow'wagtail

Motacilla flava

3,4,5,8,10

Motacillidae

Ci trine wagtail

Motacilla citreola

3,4,8

Motacillidae

Grey wagtail

-----------

Motacilla cinerea
----

3,4,5,7,8

Motacillidae

Whi te wagtail

Motacilla alba

3,4,5,7,8

Pycnonotidae

White-eared bulbul

Pycnonotus

leucogen~~

3,4,5,7,8,10

Bornbycillidae

Hypocolius

~ypocolius

ampelinus

3,4,7,8

TUrdidae

Rufous bushchat

Cercotrichas galactotes

3,4,5,6,8,9

TUrdidae

Robin

Erithacus rubecula

3,4,5,7,8

TUrdidae

Thrush nightingale

~uJ!qi_nj_~ lu~gi_nJ~

3,4,7,8

Turdidae

Nightingale

Luscinia

TUrdidae

Blutthroat

.Luscinia svecica

3,4,7,8

TU'rdidae

White-throated robin

Irania gutturalis

3,4,5,7,8

~in9J.~tt~

~~~rp~gh~~

3,4,5,8

3,4,7,8

!::i
....
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List of birds recorded from Kuwait.

Family name

Coomon name

Scientific name

Referencesa

Turdidae

Eversmann's redstart

Phoenicurus erythronotus

3,4,7,8

Turdidae

Black redstart

Phoenicurus ochruros

3,4,7,8

Turdidae

Redstart

Phoenicurus phoenicurus

3,4,5,8

Turdidae

Whinchat

Saxicola rubetra

3,4,5,8

Turdidae

Stonechat

Saxicola torguata

3,4,5,8

Turdidae

Isabelline wheatear

Oenanthe isabellina

3,4,5,6,9

Turdidae

Wheatear

Oenanthe oenanthe

3,4,5,8,10

Turdidae

Pied wheatear

Oenanthe pleschanka

3,4,5,8

Turdidae

Black-eared wheatear

Oenanthe hispanica

3,4,5,8

Turdidae

Desert wheatear

Oenanthe deserti

3,4,5,6,8,9,11

Turdidae

Finsch's wheatear

Oenanthe finschii

3,4,7,8

Turdidae

Red-tailed wheatear

Oenanthe xanthoprymna

3,4,5,8

Turdidae

Mourning wheatear

Oenanthe lugens

3,4,5,7,8
I-'
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List of birds recorded from Kuwait.

Family name

Comnon name

Scientific name

Referencesa

Turdidae

Hooded wheatear

Oenanthe monacha

3,4,8

Turdidae

Hume's wheatear

Oenanthe alboniger

3,4,5,8

Turdidae

Whi te-crowned
blackwheatear

Oenanthe leucopyga

3,4,7,8

Turdidae

Rockthrush

Monticola saxatilis

3,4,7,8,10

Turdidae

Blue rock thrush

Monticola solitarius

3,4,7,8

Turdidae

Ring ouzel

Turdus torguatus

3,4,7,8

Turdidae

Blackbird

Turdus merula

3,4,5,7,8

Turdidae

Black-throated thrush

Turdus ruficollis

3,4,7,8

Turdidae

Fieldfare

Turdus pilaris

3,4,8

Turdidae

Song thrush

Turdus philomelos

3,4,5,7,8

Turdidae

Redwing

Turdus iliacus

3,4,7,8

Turdidae

Mistle thrush

Turdus viscivorus

3,4,8

Sylviidae

Cetti 's warbler

Cettia cetti

3,4,7,8
I-'
-...J
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List of birds recorded from Kuwait.

Family name

Coomon name

Scientific name

Referencesa

Sylviidae

Fan-tailed warbler

Cisticola juncidis

3,4,7,8

Sylviidae

Grasshopper warbler

Locustella naevia

3,4,7,8

Sylviidae

River warbler

Locustella fluviatilis

3,4,7,8

Sylviidae

Savi's warbler

Locustella luscinioides

3,4,8

Sylviidae

Moustached warbler

Acrocephalus melanopogon

3,4,7,8

Sylviidae

Sedge warbler

Acrocephalus schoenobaenus

3,4,7,8

Sylviidae

Blyth's reed warbler

Acrocephalus dumetorum

3,4,7,8

Sylviidae

Marsh warbler

Acrocephalus palustris

3,4,7,8

Sylviidae

Reed warbler

Acrocep~l~s ~~~r~~~~~

3,4,7,8

Sylviidae

Great reed warbler

Acrocephalus arundinaceus

3,4,5,6,8,9,11

Sylviidae

"
OlivaceOus
warbler

Hippolais pallida

3,4,5,8,9

Sylviidae

Booted warbler

Hippolais caligata

3,4,7,8

Sylviidae

Upcher's warbler

Hippolais languida

3,4,5,8,9

t::I
oj:>.
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List of birds recorded fram Kuwait.

Family name

Ccmnon name

Scientific name

Referencesa

Sylviidae

Icterine warbler

Hippolais icterina

3,4,7,8

Sylviidae

Menetries' warbler

Sylvia mystacea

3,4,7,8

Sylviidae

Desert warbler

Sylvia nana

3,4,7,8

Sylviidae

Orphean warbler

Sylvia hortensis

3,4,7,8

Sylviidae

Barred warbler

Sylvia nisoria

3,4,5,7,8

Sylviidae

Lesser white-throat

Sylvia curruca

3,4,7,8,10

Sylviidae

Whitethroat

Sylvia

Sylviidae

Garden warbler

Sylvia borin

3,4,7,8

Sylviidae

Blackcap

Sylvia atricapilla

3,4,5,7,8

Sylviidae

Yellow-browed

Phylloscopus inornatus

3,4,7,8

Sylviidae

Wood warbler

Phylloscopus sibilatrix

3,4,7,8

Sylviidae

Chiffchaff

Phylloscopus collybita

3,4,5,7,8

Sylviidae

Willow warbler

PhylloscoRuS trochilus

3,4,7,8

w~rbler

c~unis

3,4,5,7,8

....

....,J
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AppendiK 2.

List of birds recorded from Kuwait.

Family name

Cannon name

Scientific name

Referencesa

Muscicapidae

Red-breasted flycatcher

Ficedu1a parva

3,4,8

Muscicapidae

Semi-collared flycatcher

Ficedu1a

3,4,8

Remizidae

PemuHne tit

Remiz pendulinus

3,4,5,7,8

Oriolidae

Golden oriole

Orio1us orio1us

3,4,7,8

Laniidae

Red-tailed shrike

Lanius isabe11inus

3,4,7,8,10

Laniidae

Red-backed shrike

Lanis co11urio

3,4,5,8,10

Laniidae

Lesser grey shrike

Lanis minor

3,4,8

Laniidae

Great grey shrike

~anius

Laniidae

Woodchat shrike

Lanius senator

3,4,7,8

Laniidae

Masked shrike

Lanius nubicus

3,4,5,6,8,9,11

Corvidae

Indian house crow

~~~121~IldeIl~

3,4,7,8,10

Corvidae

Rook

Corvus frugi1egus

3,4,7,8

Corvidae

Brown-necked raven

Corvus rufico11is

3,4,5,7,8,10

Sturnidae

Starling

$t~l."n~

3,4,5,8

semitor~~~

excubitor

YJlJgaris

3,4,5,8

I-'
-.J
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Appendix 2.

List of birds recorded from Kuwait.

Family name

Coamon name

Scientific name

Referencesa

Sturnidae

Rose-coloured starling

Sturnus roseus

3,4,7,8

Sturnidae

Coomon mynah

Acridotheres tristis

3,4,7,8,10

Passeridae

House sparrow

Passer domesticus

3,4,5,8,10

Passeridae

Spanish sparrow

Passer hispaniolensis

3,5,7,8,10

Passeridae

Yellow-throated sparrow

Petronia xanthocollis

3,4,7,8

Fr~ngillidae

Chaffinch

f~i~gilla

3,4,7,8

Fringillidae

Brambling

Fringil1a montifringilla

Fringillidae

Goldfinch

carduelis

Fringi11 idae

Siskin

cardue1is spinus

3,4,7,8

Fringillidae

Linnet

carduelis cannabina

3,4,7,8

Fringillidae

Trunpeter finch

Bucanetes

githagineu~

3,4,7,8

Fringillidae

Common rosefinch

Ca~acus ~~thri!l~s

3,4,7,8

Emberizidae

Rock bunting

~rj~a

3,4,7,8

Emberizidae

Cinereous bunting

--~~

--~~

coelebs

~ctl!eli~

cia

Emberiza cineracea

--~-~-

-----

3,4,5,7,8
3,4,7,8

4,7,8

.....

.....,J
.....,J

Appendix 2.

List of birds recorded from Kuwait.

Family name

Coomon name

Scientific name

Referencesa

Emberizidae

Ortolan bunting

Emberiza hortulana

3,4,5,8,10

Emberizidae

Rustic bunting

Emberiza rustica

3,4,'7,8

Emberizidae

Black-headed bunting

Emberiza me1anocepha1a

3,4,8

Emberizidae

Corn bunting

Miliaria

3,4,8

(1925), 2 = Dickson (1942), 3 = Moreau (1972), 4 = Haynes (1979),
= Clayton et al. (1983), 7 = Gallagher et a1. (1984), 8 = Warr (1985),
= Alsdirawi (1986£), 10 = Jennings (1986), 11 = Clayton and wells (1987).
a 1

5
9

9a1a~a

= Ticehurst

= Jennings (1981), 6

~
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Appendix 3.

List of reptiles recorded fram Kuwait.

Family name

Cannon name

Scientific name

Referencea

Gekkonidae

Persian gecko

Hemidactylus persicus

11,12

Hemidactylus flaviviridis

4,11,12,14

Gekkonidae

house
. Yellow-bellied
gecko

Gekkonidae

Keeled rock gecko

CyrtodactYlus

sc~~

4,11,12,14

Gekkonidae

Gecko

Stenodacty1us doriae

4,11,12,14

Gekkonidae

Sand gecko

~t:enQl:la~~J.ll~~l_~V~lli

4,11,12,13,14

Gekkonidae

Stone gecko

Bunopus tuberculatus

4,11,12,14

Gekkonidae

Gecko

Bunopus b1anfordi

11,12

Agama pallida haasi *

11,12

Agamidae
Agamidae

Blue-throated agamid

Agama b1anfordi fieldi*

4,11,12,13,14

Agamidae

Persian agamid

Agarna persica*

1

Agamidae

TOad-headed agama

Phrynocepha1us maculatus

4,11,12,14

Agamidae

Spiny-tailed lizard

Uramastix aegyptius

12

Agamidae

Spiny-tailed lizard
(Dhub)

Uramastix micro1epis

3,4,6,7,10
11,12,14

.....

-....1
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List of reptiles recorded from Kuwait.

Family name

Comnon name

Scientific name

Referencea

Varanidae

Desert monitor (Warrel)

Varanus griseus

4,5,11,12,14

Trogonophidae

Arabian worm lizard

Dip1ometopon zarudnyi

4,5,8,9,11,12,
13,14

Lacer t idae

Fringe-toed sand lizard

Acanthodacty1us schmidti

11,12,14

Lacertidae

Lacertid lizard

Acanthodacty1us opheodurus

11,12

Lacertidae

Bosc's sand lizard

Acanthodacty1us boskianus

4,11,12,14

Acanthodacty1us scute11atus
hardyi

2,4,11,12,13,14

Lacertidae
Lacer t idae

Short-nosed desert
lizard

Eremias** brevirostris

Scincidae

Skink

Ab1epharus pannonicus

11,12,13

Scincidae

Skink

Scincus mitranus mitranus

11,12,13,14

Scincidae

Skink

Scincus scincus conirostri

4,11,12,13,14

Typhlophidae

Flowerpot blind snake

Rhamphotyph1ops braminus

4,11,12,14

Boidae

Sand boa

Eryx j ayakeri

4,11,12,14

2,4,11,12,13,14

Ix;

o

Appendix 3.

List of reptiles recorded from Kuwait.

Family name

Cannon name

Scientific name

Referencea

Viperidae

Horned or sand viper

Cerastes cerastes

4,11,12

Echis

c()l.()~~~

11,12

Viperidae
Hydrophi idae

Greyish-green banded
snake

Hydrophis lapemoides

11,12

Hydrophiidae

Blue-banded sea snake

Hydrophis cyanocinctus

4,11,12

Hydrophi idae

Yellow-bellied snake

Pelamis

Elapidae

Black desert cobra

walterinnesia ~eg~~~~

11,12,14

Elapidae

Arabian cobra

Naja naja

11,12

Colubridae

Arabian rear-fanged snake Malpolon moilensis

4,11,12,14

Co1ubridae

Hissing sand snake

Psammophis schokari

4,11,12,14

Co1ubridae

Rat snake

Co1uber ventromacu1atus

4,11,12,14

Lytorhynchus gaddi

4,11,12

Co1ubridae

platllrll~

ar~ica

4,11,12,14

Colubridae

Leaf-nosed snake

Lytorhynchus diadema

4,11,12,14

Cheloni idae

Loggerhead turtle

Caretta caretta

11,12
I-'
<Xl

......

Appendix 3.

List of reptiles recorded from Kuwait.

Family name

Comnon name

Scientific name

Referencea

Che10niidae

Green turtle

Chelonia mydas

4,11,12,14

Che10niidae

Hawksbi1l turtle

Eretmochelys imbricata

11,12

Bufonidae

Green toad

Bufo viridis

11,12,14

a 1: Abde1-Fattah et a1. (1974), 2: Al-Badry (1975), 3 = Al-Badry and Abdel-Fattah (1975),
4 = Eissa and E1-Assy (1975), 5 = Al-Badry and A1sdirawi (1976),6 = AI-Baloo1 (1976), 7·= Al-Ba1oo1
and Abdel-Fattah (1976); ,8 = Al-Nassar (1976), 9 = El-Assy and AI-Nassar (1976), 10 = Penney and
Go1dspink (1979); 11 = Clayton et ale (1983), 12 = Alsdirawi (1986c), 13 = Arnold (1986), 14 =
Clayton and Wells (1987).
-

*** Agama

=

Eremias

Trape1us (Arnold 1986).
(Arnold 1986).

= Mesa1ina

S
N
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Appendix 4.

List of reptiles which might be encountered in Kuwait, as

suggested by Dr. E. N. Arnold, Head of Reptilian Section/British
Museum (Natural History), Englarrl.
Elapidae-Hydrophinae (Sea snakes)
Astrotia stokesii
Hydrophis cyanoceretus
Hydrophis lapemoides
Hydrophis omatus
Hydrophis schistosa (

= Enhydrina

Hydrophis spiralis
Lapemis curtis
Murocephalophis gracilis
Pelamis platurus
Cheloniidae (Sea turtles)
DeDnochelys corcacca
cartetta caretta
Chelonia mydas
Lepidochelys olivacea
Eretmochelys Uribricata

schistosa)

, 184

Appendix 5.

List of Kuwait's bird collection in the Bombay Natural

History Society Museum, India.

Presented by Mrs. F. Warr, British

Museum (Natural History), England.
Name

Type/locali ty

Ardea cinerea

Specimen

Gelochelidon ni10tica

Specimen from Warba, and
Bubiyan Islands

Sterna

cas~ia

Specimen from Warba, and
Bubiyan Islands

Sterna hirundo

Specimen fran Warba Island

Sterna

Specimen fran Kubar Island

re~ressa
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Appendix 6. Mamnals fran Kuwai t deposited in the British Museum
(Natural History), England.
Name
Code number

Locality

Collected by

Kuhl's pipistre1le (Pipistrellus kuh1i)
EM 47.1529

Kuwait

Mrs. V. Dickson

EM 48.334

Kuwait

Mrs. V. Dickson

EM 51.528

Kuwait

Mrs. V. Dickson

EM 39.895

Kuwait

Major Holmes

EM 39.896

Kuwait

Mrs. V. Dickson

EM 46.890

Kuwait

Major Holmes

129 km SW of Kuwait

Mrs. V. Dickson

Kuwai t' desert

Mrs. V. Dickson

Wolf (canis lupus)

COllmon redfox (Vu1pes vulpes)
EM 47.1520
Femec fox (Femecus zerda)
EM 25.8.4.1

Indian. grey mongoose (Herpestes edwardsi)
EM 47.1526

Kuwait

Mrs.

v. Dickson

Wild cat (Felis si1vestris iraki)
EM 20.1.19.2

Kuwait

Mrs. V. Dickson

caraca1 lynx (caraca1 caraca1) .
EM 47.1549a

Kuwait

Mrs. V. Dickson

EM 35.2.2.1

Kuwait

Mrs. V. Dickson
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Appendix 6. Manma1s fran Kuwait deposited in the British Museum
(Natural History), England.
Name
Code number

Locality

Collected by

Dorcas gaze11a (Gazella dorcas saudiya)
EM 35.2.2.1
Goitred gaze11a (Gazella subgutturosa)
EM 48.339

Mrs. V. Dickson

EM 48.340

Kuwait

Mrs. V. Dickson

EM 48.341

Dibdibbah, 97 kIn
&W Kuwait

Mrs. V. Dickson

EM 47.1533

97 kIn Wof Kuwait

Mrs. V. Dickson

EM 48.335

Dibdibbah

Mrs. V. Dickson

Cape hare (Lepus capansis)

Euphrates jerboa (A11actaga euphratica)
EM 47.1540

Dibdibbah, 129 kIn
&W of Kuwait

Lesser jerboa (Jaculus jacu1us)
EM 7.11.22.27

Kuwait (Type ora1is)

EM 7.11.22.28

Kuwait (Type ora1is)

EM 48.337

Kuwait (Type oralis)

EM 47.1541

w. of Shaibah

EM 48.338

Kuwait

Mrs. V. Dickson
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Appendix 6. Mamnals fran Kuwait deposited in the British Museum
(Natural History), England.

Name

Code number

Collected by

Locality

Baluchistan gerbil (Gerbillus nanus)
EM 47.1549

Abraj al Khalifa

Mrs. V. Dickson

Cheesman's gerbil (Gerbillus cheesmani)
EM 51.626

Adeliyeh

EM 47.542

Kuwait

EM 47.543

Kuwait

EM 47.544

Kuwait

13M 47.1548

Burgan

Indian gerbil (Tatera indica)
13M 47.575

Kuwait

Mrs. V. Dickson

EM 47.576

Kuwait

Mrs. V. Dickson

13M 47.577

Kuwait

Mrs. V. Dickson

13M 47.1544

Kuwait

Mrs. V. Dickson

13M 47.1545

Kuwait

Mrs. V. Dickson

EM 47.1546

Kuwait

Mrs. V. Dickson

13M 47.1547

Kuwait

Mrs. V. Dickson

Sundevall's jird (Meriones crassus)
13M 47.525

Kuwait

8M 47.526

Kuwait

- - - - - - - - - - - - -- - - - - - --

-

---

-------------

---
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Appendix 6. Marm1.als fran Kuwait deposited in the British Museum
(Natural History), England.

Name

Code number

Locality

Collected by

Sundeval1's jird - continued

----~.------

EM 47.1535

Kuwait

.eM 47.1536

Kuwait

.eM 47.1537

ArraqWe11s

.eM 47.1538

Ahmadi

.eM 47._1539

39

8M 47.l539a

Tawil

.eM 68.850

Nigarat As said

.eM 68.944

Adeliyah

.eM 68.945

Nigarat

As

said

.eM 68.946

Nigarat

As

said

.eM 68.947

Nigarat

As

said

13M 68.948

Nigarat

As

said

13M 68.949

Nig~rat

As said

13M 68.952

Nigarat

As

said

13M 68.954

Nigarat

As

said

-

------_._-----

.~.

-----

kin

._._-.

S of Kuwait

----------.-~~

-----
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Appendix 7.

Birds fran Kuwait deposited in the British Museum

(Natural History), England.
Collected/

Name

Code number

Locality

presented by

Whi te pelican (Pelecanus onocrotalus)

EM 1924-3-20-711

Bubiyan Island

V. LaPersonne

EM 1924-3-20-712

Bubiyan Island

V. LaPersonne

Squacco heron (Ardeola ral1oides)

EM 1924-3-20-231 .

Kuwait

COx-cheesman
collection

EM 1924-3-20-226

Bubiyan Island,
Khor- Mila

V. LaPersonne

EM 1924-3-20-227

Bubiyan Island,
Khor Mila

V. LaPersonne

EM 1924-3-20-228

Bubiyan Island,
Khor Mila

V. LaPersonne

Reef heron (!!Iretta gularis)

Greater flamingo (Phoenicoptems ruber)

EM 1924-3-20-240

Bubiyan Island,
Khor Mila

V. LaPersonne

Kuwait

Mrs. V. Dickson

Bubiyan Island,
Khor Mila

Cox-cheesman

Li ttle crake (Porzana parva)

EM 1939-7-4-1
Crab plover (Dranas ardeola)

EM 1923-1-12-2
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Appendix 7. Birds fran Kuwait deposited in the British Museum
(Natural History), England.
Collected/

Name

Code number

Locality

presented by

Crab plover - continued
EM 1923-1-12-3

Bubiyan Island,
Khor Mila·

Cox-cheesman

EM 1924-3-20-725

Auhah Island

V. LaPersonne

EM 1924-3-20-726

Auhah Island .

V. LaPersonne

EM 1924-3-20-727

Auhah Island

V. LaPersonne

EM 1924-3-20-728

Auhah Island

V. LaPersonne

Cream~loured

courser (Cursor ius cursor)

EM 1965-M-3820

Kuwait

R. Meinertzhagen

Kuwait

Mrs. V. Dickson

Woodcock (Sco1opax rustico1a)
EM 1951-37-1

Bar-tailed goodwit (Lnnosa 1apponica)
EM 1924-3-20-191

Bubiyan Island

V. LaPersonne

Terek sandpiper (Xenus cinereus)
EM 1924-3-20-176
Slender-billed gull

- -------

--_ .. _ . _ - -

Bubiyan Island

V. LaPersonne

(tarus genei)

EM 1924-3-20-123

Warba Island

V. LaPersonne

BM 1924-3-20-124

Warba Island

V. LaPersonne

EM 1924-3-20-125

Warba Island

V. LaPersonne

---------

--------

-----------
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Appendix 7. Birds fran Kuwait deposited in the British Museum
(Natural History), England.
Collected/

Name

Code number

Locality

presented by

Slender-billed gull - continued
EM 1924-3-20-696

Bubiyan Island,
I<hor Mila

' V. LaPersonne

EM 1924-3-20-697

Bubiyan Island,
I<hor Mila

V. LaPersonne

EM 1924-3-20-698

Bubiyan Island,
I<hor Mila

V. LaPersonne

EM 1965-M-4058

Bubiyan Island,
I<hor Mila

V. LaPersonne

EM 1965-M-4059

Warba Island

R. Meinertzhagen
collection

EM 1965-M-4060

BubiyanIs1and ,
I<hor Mila

V. LaPersonoe,
Meinertzhagen
collection

Gull-billed tern (Ge1oche1idon ni1otica)
EM 1924-3-20-131

Bubiyan Island,
I<hor Mila

V. LaPersonne,
Cox-cheesrnan
collection

EM 1924-3-20-130

Warba Island

V. LaPersonne,
Cox-cheesrnan
collection

EM 1924-3-20-699

Bubiyan Island,
I<hor Mila

V. LaPersonoe,
COx-cheesman
collection

EM 1924-3-20-742

Warba Island

V. LaPersonne,
Cox-cheesrnan
collection

c',
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Appendix 7. Birds fran Kuwait deposited in the British Museum
(Natural History), England.
Collected/

Name
Code number

Locality

presented by

Gull-billed tern - continued

v LaPersonne I

EM 1924-3-20-743

Warba Island

EM 1924-3-20-700

Bubiyan Island

Cox-cheesman
collection

Auhah Island

v LaPersonne,

0

Cox-cheesman
collection

Swift tern (Sterna bergii)
EM 1924-3-20-718

0

Cox-cheesman
collection

Lesser crested tern (Sterna benga1ensis)
EM 1924-3-20-144

Warba Island

Cox-cheesman
collection

EM 1924-3-20-145

Warba Island

Cox-cheesman
collection

EM 1924-3-20-146

Warba Island

Cox-cheesman
collection

EM 1924-3-20-701

Warba Island

Cox-cheesman
collection

EM 1924-3-20-702

Warba Island

Cox-cheesman
collection

Turtle dove (Streptopelia turtur)

------------------

EM 1947-49-1

Kuwait

Mrs. V. Dickson

EM 1965-M-4972

Kuwait

R. Meinertzhagen
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Appendix 7. Birds fran Kuwait deposited in the British Museum
(Natural History), England.
Collected/

Name

Code number

Locality

presented by

Black-crowned finch lark (Eremopterix nigriceps)
BM 1924-3-20-729

Hawaili Oasis

V. Lal?ersonne,
Cox-cheesman
collection

BM 1924-3-20-730

Hawaili Oasis

V. Lal?ersonne,
Cox-cheesman
collection

BM 1924-3-20-731

Hawaili Oasis

V. Lal?ersonne,
Cox-cheesman
collection

BM 1924-3-20-732

Hawaili Oasis

V. Lal?ersonne,
Cox-cheesman
collection

BM 1924-3-20-733

Hawaili Oasis

V. Lal?ersonne,
Cox-cheesman
collection

Bifasciated lark (Alaenon a1audipes)
8M 1965-M-6962

Kuwait

R. Meinertzhagen

8M 1965-M-6963

Kuwait

R. Meinertzhagen

Lesser short-toed lark (ca1andre11a rufescens)
8M 1965-M-7266

Kuwait

R. Meinertzhagen

8M 1965-M-7267

Kuwait

R. Meinertzhagen

8M 1965-M-7268

Kuwait

R. Meinertzhagen

8M 1965-M-7269

Kuwait

R. Meinertzhagen

---------------

~---------------------------------
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Appendix 7. Birds fran Kuwait deposited in the Bri tish Museum
(Natural History), England.
Name
Code number

Collected/
Locality

presented by

Lesser short-toed lark - continued
BM 1965-M-7270

Kuwait

R. Meinertzhagen

BM 1965-M-7271

Kuwait

R. Meinertzhagen

BM 1965-M-7273

Kuwait

R. Meinertzhagen

Crested lark (Galer ida cristata)
BM 1965-M-7536

Kuwait

Ro

Meinertzhagen

BM 1965-M-7537

Kuwait

R. Meinertzhagen

Tawny pipit (Anthus campestris campestris)
BM 1965-M-9041

Kuwait

R. Meinertzhagen

Kuwait

Mrs. V. Dickson

Kuwait

R. Meinertzhagen

Bluethroat (Luscinia svecica)
BM 1947-49-2

SOng thrush (Turdus philanelos)
BM 1965-M-l2967

Great reed warbler (Acrocephalus arundinaceus)
BM 1924-3-20-424

Off Bubiyan
Island

V. LaPersonne

Spanish sparrow (Passer hispaniolensis)
BM 1965-M-18409

Kuwait

R. Meinertzhagen

EM 1965-M-l8410

Kuwait

R. Meinertzhagen

BM 1965-M-18411

Kuwait

R. Meinertzhagen
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Appendix 7. Birds fram Kuwait deposited in the British Museum
(Natural History), England.
Name

Collected/

Code number

Locality

presented by

Ortolan bunting (Emberiza hortulana)
EM 1924-3-20-633

Bubiyan Island

V. Lal?ersonne

EM 1924-3-20-634

Khor Abdullah

V. LaPersonne

EM

Khor Abdullah

V. LaPersonne

Bubiyan Island

V. LaPersonne

1924-3-20~635

EM 1924-3-20-6613

Appendix 8.

Egg collection for birds from Kuwait deposited at the British Museum (Natural

History), England.
Cornnon name

Reef

heron

Site

Date of

Collection

collection

collection

name

Warba Island

May 1878

Hume

Abdulla bank

April 1884

cumning

Island near Fao

April 1899

Stuart Baker

Warba Island

April 1879

Butler

Bubiyan Island

April 1922

Cox-cheesman

Khor Milah

April 1922

Cox-Cheesman
collection in
Stuart Baker
collection

Kubbar Island

April 1921

Cox-Cheesman
collection in
Stuart Baker
collection

....\0
0'1

Appendix 8.

Egg collection for birds from Kuwait deposited at the British Museum (Natural

History), England.
Comnon name

Spoonbill

Greater flamingo

--

---

Date of

Correction

collection

collection

name

Abdulla bank

April 1884

CUJmIing

Abdulla bank

Undated

Cumning

Bubiyan Island

May 1878

Hume

Bubiyan Island

June 1922

Cox-cheesman
collection in
Stuart Baker
collection

Bubiyan Island

May 1878

Hume

Kuwait

Undated

CUJmIing

Khor Milah,
Bubiyan Island

April 1923

Cox-Cheesman

Bubiyan Island

April 1922

Cox-Cheesman
collection
in Stuart Baker
collection

srte~~--

-~~~-

I-'
\0
-.l

Appendix B.

Egg collection for birds from Kuwait deposited at the British Museum (Natural

History), England.
Site

Date of

Collection

collection

collection

name

Bubiyan Island

May 1B79

Butler collection
in Rothschild
Bequest

Abdual bank

April 1884

Cumning

Crab plover

FAO (some islands
further south)

May 1900

Cumning
collection in
Stuart Baker
collection

Slender-billed gull

Warba Island

May 1921

Stuart Baker

Warba Island

May 1922

Stuart Baker

Abdullah bank

April 1884

Cumning

Abdullah bank

May 1884

Cumning

Bubiyan Island

May 1921

Cox-Cheesman

Coomon name

Greater flamingo'

....
\0

co

Appendix 8.

Egg collection for birds from Kuwait deposited at the British Museum (Natural

History), England.
Conmon name

Site
collection

Date of
collection

Correction
name

Gull-billed tern

Warba Island

April 18'78

Butler collection
in Hume
collection

Warba Island

April 1879

Butler collection
in Rothschild
Bequest

Warba Island

May 1921

Cox-Cheesman
collection

Bubiyan Island

May 1921

Stuart Baker

Warba Island

April 1922

Cox-cheesman
collection

Bubiyan Island

April 1922

Stuart Baker
collection

Warba Island

April 1878

Butler collection
in Rothschild
Bequest

Caspian tern

to

IJ:)

Appendix 8.

Egg collection for birds from Kuwait deposited at the British Museum (Natural

History), England.
Ccmnon name

site

Date of

Collection

collection

collection

name

Lesser crested tern

Warba Island

May 1922

Cox-Cheesman
collection in
Stuart Baker
collection

White-cheeked tern

Khor Abdullah

1879

Butler collection
in Rothschild
Bequest

~
o
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Appendix 9.

Reptiles fran Kuwait deposited the British Museum

(Natural History), England.
Collected/

Name

Code number

Locality

Blue throated agamid (Agama blanfordi)

= (A.

presented by
persica)

BM 1970-1922-1926

Kuwait town

Angus Bellaris

EM 1972-359

Kuwait

K. Blackwell

Spiny-tailed lizard (Dhub) (Uramastix microlepis)
BM 1971

Kuwait

A. Bellaris

EM 1978

Kuwait

s.

Eissa

TOad-headed agama (phrynocephalus maculatus)
13M 1973

Kuwait

K. Blackwell

EM 1978

Kuwait

S. Eissa

EM 1922

Salwa Bay,
Persiari Gulf

Cox-clleesman

EM 1978

Kuwait

A. Bellaris

Kuwait

K. Blackwell

(Phrynocephalus arabicus)

(Bunopus blanfordi)
EM 1972

Stone gecko (Bunopus tuberculatus)
EM 1972

Kuwait

A. Bel1aris

BM 1976

Kuwait

D.

EM 1978

Kuwait

S. Eissa

McIntyre
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Appendix 9.

Reptiles fran Kuwait deposited in the British Museum

(Natural History),England.

Name
Code number

Collected/
presented by

Locality

Keeled rock gecko (Cytrodacty1us scaber)
Kuwait

A. Bellaris

EM 1970

Kuwait town

A. Bellaris

8M 1970

Kuwait

A. Bellaris

- BM 1978

Kuwait

S. Eissa

EM 1970

Kuwait

A. Bellaris

EM 1972

(Stenodactylus doriae)

(Stenodactylus slevini)

Yellow-bellied house gecko
EM 1978

(Hemidacty1us f1aviviridis)
Kuwait

S. Eissa

Persian gecko (Hemidactylus persicus)
EM 1970

Kuwait

A. Bellaris

EM 1970

Kuwait

A. Bellaris

Short-nosed desert lizard (Mesalina brevirostris) = ( Eremias
brevirostris)
EM 1970

Kuwait

A. Bellaris

EM 1972

Kuwait

K. Blackwell

EM 1978

Kuwait

S. Eissa

-_.-

.-.

------ -----------
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Appendix 9.

Reptiles fran Kuwait deposited in the British Museum

(Natural History),Eng1and.
Collected/

Name

Code number

Locality

presented by

Lacertid lizard (Acanthodacty1us opheodurus)
EM 1970

Kuwait

A. Bellaris

EM 1972

Kuwait

K. Blackwell

EM 1978

Kuwait

S. Eissa

(Acanthodacty1us" scute11atus hardyi)
EM 1970

Kuwait

A. Bellaris

EM 1972

Kuwait

K. Blackwell

Skink (Scincus "mi tranus mi tranus)
EM 1976

Kuwiat

I. Said

Skink (Scincus scincus conirostri)
EM 1972

Kuwait

K. Blackwell

Desert moni ter (Varanus griseus)
EM 1947

Kuwait

Mrs. V. Dickson

EM 1972

Kuwait

K. Blackwell

EM 1978

Kuwait

S. Eissa

Sand boa

~

jayakari)

Rat snake (C01uber ventranacu1atus)
EM 1947

Kuwait

Mrs. V. Dickson

--. -_... - - - - - - - - -
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Appendix 9. Reptiles fran Kuwait deposited in the British Musemn
(Natural History),Eng1and.
Collected/

Name

Code number

Locality

presented by

Arabian rear-fanged snake (Ma1po1on moi1ensis)
EM 1972

Kuwait

K. Blackwell

EM 1978

Kuwait

s.

Eissa

Hissing sand snake (Psammophos schokari)
EM 1972

Kuwait

K. Blackwell

Horned or sand viper (Cerastes cerastes)
EM 1947

Araq Wells,
Persian Gulf

Mrs. Vo Dickson

EM 1947

Abrak Khaitan

Mrs. V. Dickson

EM 1967

Kuwait

D. Fiszera1d

EM 1972

Kuwait

K. Blackwell

EM 1978

Kuwait

S. Eissa

205
Appendix 10. Arabian Gulf's marine snake and turtle collections in
British Museum (Natural History), England.

Name

Collected/

Code number

Locality

presented by

Blue-banded sea snake (Hydrophis cyanocinctus)
EM

1910

Persian Gulf

Younsend

EM

1900

Persian Gulf

Cumning

EM

1900

Khor Ab' dullah,
S. Iraq

Younsend

Persian Gulf

Younsend

BM 1900

Greyish-green banded snake (Hydrophis lapenoides)
BM 1969

Persian Gulf, .
Bahrain Harbor

R. Hunt

Persian Gulf

M.

BM 1951

Strait or Honnoz,
Arabian Gulf

R. Stephens

BM 1951

N. of Bahrain,
Arabian Gulf

Lt. A. David

BM 1971

Danmam Channel,

Col. J. Burdnal

EM

1971

Gallagher

(Hydrophis ornatus)

Arabian Gulf
BM 1983

Arabian Gulf

(Hydrophis spira1is)
BM 1901

Persian Gulf

J. Gasperetti
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Appendix 10. Continued
Name
Code number

Collected/
Locality

presented by

(Hydrophis schistosa) = (Enhydrina schistosa)
EM 1900

Persian Gulf

Younsend

Yellow-bellied sea snake (Pelamis platutrus)
EM 1955

Persian Gulf

Zool. Soc.

EM 1961

Persian Gulf

capt. Cross

EM 1965

Persian Gulf

Sir P. Skipwith

EM 1970

Persian Gulf

F. Lipscomt

EM 1970

Persian Gulf

R. Keown and
M. Gallagher

EM 1970

Persian Gulf

Maj. P. P. Chapnan
and M. Gallagher

EM 1972

Persian Gulf

M. Abba and M.
Gallagher

EM 1972

Persian Gulf

Solidi res and M.
Gallagher

EM 1972

Persian Gulf

M•.Gallagher

EM 1974

Persian Gulf

M. Conway

EM 1978

Kuwait

S. Eissa

EM 1972 (1983)

Persian Gulf

Burchard and
Gasperetti

207
Appendix 10.

Continued

Name
Code number

Collected/
Locality

presented by

(Lapemis curtus)
BM 1931

Persian Gulf

EM 1937

Persian Gulf

(Microcepha1ophis gracilis)
EM 1937

Persian Gulf

Loggerhead turtle (caretta. caretta)
BM 1973 (3)

Arabian Gulf

M. Gallagher

Green turtle (Chelonia mydas)
EM 1969

Persian Gulf

Brogersina

EM 1969

Persian Gulf

M. Gallagher

EM 1970

Persian Gulf

M. Gallagher

EM 1970

Persian Gulf

M. Gallagher

EM 1970

Persian Gulf

M. Gallagher
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Appendix 11. Mammals fram Kuwait deposited in Harrison Zoological
Musuem, England.
Collected/

Name

Code number

Locality

presented by

Sundva1l's jird (Meriones crassus)
HZM 23.3738

Ahmadi

M. Shirley

HZM 34.6433

Khor al Mufatta

HZM 35.6434

Khor a1 Mufatta

s.
s.

HZM 36.6435

Khor al Mufatta

S. Howe

HZM 37.6436

Khor al. Mufatta

S. Howe

HZM 38.6437

Khor al Mufatta

So Howe

Howe
Howe

Lesser jerbos (Jaculus jaculus vocator)

-----~

-

---------

HZM 53.6376

Ahmadi

G. Stafford

HZM 54.6377

Ahmadi

G. Stafford

HZM 55.6432

Khor al Mufatta

S. Howe

..
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Appendix 12. Score card for the wildcat.

Criteria

Scoring points X weighing factor

Historic range in Kuwait
Major extinction factor
Species status
Availability of restoration stock
Available habitat remaining

1
1
1
1
1

4
4
4
4
4

3
3
3

9
9
9

3
3

12
12

Competition/interaction
with species
Expansion potential
Land use conflicts

1 2 3 4

2

8

1 2 34
1 2 34

2
2

8
8

1 2 34
1 2 34
1 2 34

1
1
1

3
3
4

1
1
1
1
1
1

1
1
1

3
3
3
3
3

Complexity of restoration
logistics:
Coordination scoring
Equipment scoring
Site preparation scoring
Complexity of monitoring
logistics:
Monitoring dura~ion
Monitoring objective
Morti toring method
species mobility
Species sensitivity
Public acceptance

2
2
2
2
2

2
2
2
2
2
2

3
3
3
3
3

Total score

3
3
3
3
3
3

4
4
4
4
4
4

1
1
1

CUMULATIVE SCORE:

4
104

--------

----

---

-----------
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Appendix 13. Score card for the cape hare.

Criteria

Scoring points X Weighing factor

Total
score

Historic range in Kuwait
Major extinction factor
Species status
Availability of restoration stock
Available habitat ranaining

1
1
1
1
1

2 3 4
234
2 3 4
234
2 3 4

3
3
3
3
3

competition/interaction
with species
Expansion potential
Land use conflicts

1 234

2

8

1 234
1 234

2
2

8
8

1 234
1 234
1 2 34

1
1
1

3
3
4

1
1
1
1
1
1

1
1
1
1
1
1

4
3
3
4
2

Complexity of restoration
logistics:
Coordination scoring
Equipment scoring
Site preparation scoring
Canplexity of monitoring
logistics:
Monitoring duration
Monitoring objective
Monitoring method
Species mobility
Species sensitivity
Public acceptance

234
234
234
234
2 34
2 34

CUMULATIVE SCORE:

9
6
6

12
9

4
96

- - - - " ---

------------
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Appendix 14. Score card for the Saudi gazelle.

Criteria

Scoring points X Weighing factor

Total
score

Historic range in Kuwait
Major extinction factor
Species status
Availability of restoration stock
Available habitat remaining

1 234
1 234
123 4
1 234
1 234

3
3
3
3
3

3
12
12

Competition/interaction
with species
Expansion potential
Land use conflicts

1 234

2

8

1 234
1 234

2
2

6
8

1 234
123 4
1 234

1
1
1

2
1
1

1 234
1 234
123 4
1 234
1 234
1 234

1
1
1
1
1
1

1

of restoration
logistics:
Coordination scoring
Equipment scoring
Site preparation scoring
Canplexi~ of monitoring
logistics:
Monitoring dUration
Monitoring objective
Monitoring method
Species mobility
Species sensitivity
Public acceptance

9

9

Complexi~

CUMULATIVE SCORE:

C>

1

1
1
2
4
81
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Appendix 15. Score card for the sand gazelle.
Total
Criteria

Scoring points X Weighir..:, :actor

score

Historic range in Kuwait
Major extinction factor
Species status
Availability of restoration stock
Available habitat remaining

1
1
1
1
1

4
4
4
4
4

3
3
3
3
3

3
12
12

Competition/interaction
with species
Expansion potential
Land use conflicts

1 2 3 4

2

8

1 2 3 4
1 2 3 4

2
2

6

1 2 3 4
1 2 3 4
1 234

1
1
1

2
1
1

1.234
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
123 4

1
1
1
1
1
1

1
1
1
1
2
4

Complexity of restoration
logistics:
Coordination scoring
Equipment scoring
Site preparation scoring
Complexity of monitoring
logistics:
Monitoring duration
Monitoring objective
Monitoring method
Species mobility
Species sensitivity
Public acceptance
CUMULATIVE SCORE:

2
2
2
2
2

3
3
3
3
3

9

9

8

81
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Appendix 16. Score card for the Arabian oryx.

Criteria

Scoring points X Weighing factor

Historic range in Kuwait
Major extinction factor
Species status
Availability of restoration stock
Available habitat ranaining

1
1
1
1
1

4
4
4
4
4

3
3
3
3
3.

12

Competition/interaction
with species
Expansion potential
Land use conflicts

1 2 3 4

2

8

1 2 3 4
1 2 3 4

2
2

6
8

123 4
1 2 3 4
123 4

1
1

1 2 3
123
123
123
123
1 2 3

1

Complexity of restoration
logistics:
Coordination scoring
Equipment scoring
Site preparation scoring
Complexity of monitoring
logistics:
Monitoring duration
Monitoring objective
Monitoring method
Species mobility
Species sensitivity
Public acceptance
aJMULATIVE SCORE:

2
2
2
2
2

3
3
3
3
3

Total
score

4
4
4
4
4
4

1

1
1

1
1
1

9
3
9
9

2
1
1
1
1
1
1

2
4
78
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Appendix 17. Score card for the wolf.

Criteria

Scoring points X Weighing factor

Total
score

Historic range in KuwaitMajor extinction factor
Species status
Availability of restoration stock
Available habitat remaining

1 2 3
1 2 3
123
123
123

4
4
4
4
4

3
3
3
3
3

Competition/interaction
- with species
Expansion potential
Land use confl icts

1 2 3 4

2

2

1 2 3 4
1 2 3 4

2
2-

2
2

123 4
1 2 3 4
1 2 3 4

1
1
1

2
1
1

123
123
123
1 2 3
1 2 3
123

1
1
1
1
1
1

1
1
1
2
3
3

Complexity of restoration
logistics:
Coordination scoring
Equitment scoring
Site preparation scoring
Complexi~ of monitoring
logistics:
Monitoring duration
Monitoring objective
Monitoring method
Species mobili~
Species sensitivity
Public acceptance

4
4
4
4
4
4

aJMULATIVE SCORE:

9

3
9

12
6

60

-~~--~~-~.------
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Appendix 18. Score card for the caracal lynx.

Criteria

Scoring points X Weighing factor

Total
score

Historic range in Kuwait
Major extinction factor
Species status
Availability of restoration stock
Available habitat remaining

123
123
123
1 2 3
1 2 3

4
4
4
4
4

3
3
3
3
3

3
12
3

Competition/interaction
with species
Expansion potential
Land use conflicts

1 2 3 4

2

2

123 4
1 2 3 4

2
2

2
2

1 2 3 4
1 2 3 4
1 2 3 4

1
1
1

1
1
1

1 2 3
123
1 2 3
1 2 3
1 2 3
1 2 3

1
1
1
1
1
1

1
1
1
2
1
2

COmplexity of restoration
logistics:
Coordination scoring
Equipment scoring
Site preparation scoring
Complexity of monitoring
logistics:
Monitoring duration
Monitoring objective
Monitoring method
Species mobili ty
Species sensitivity
Public acceptance
aJMULATIVE SCORE:

4
4
4
4
4
4

9

6

50
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Appendix 19. Score card for the cheetah.
Total
Criteria

Scoring points X weighing factor

sco~e

Historic range in Kuwait
Major extinction factor
Species status
Availability of restoration stock
Available habitat ranaining

1
1
1
1
1

4
4
4
4
4

3
3
3
3
3

3
12
3

Competition/interaction
with species
Expansion potential
Land use conflicts

1 2 3 4

2

2

1 2 3 4
1 2 3 4

2
2

2
2

1 2 3 4
123 4
1 2 3 4

1
1
1

1
1
1

1 2 3
123
1 2 3
1 2 3
1 2 3
1 2 3

1
1
1
1
1
1

1
1
1
2
1
2

Complexity of restorationlogistics:
Coordination scoring
Equipment scoring
Site preparation scoring
Complexity of monitori~
logistics:
Monitoring duration
Monitoring objective
Monitoring method
Species mobility
Species sensitivity
Public acceptance
CUMULATIVE SCORE:

2
2
2
2
2

3
3
3
3
3

4
4
4
4
4
4

9

6

50
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Appendix 20. Biological Sheets for the 8 locally eradicated mammalian
species in Kuwait.
Wildcat (Felis silvestris)
. Taxonomy. Order carnivora, Family Felidae. The genus Felis
is represented by one species in Kuwait (Harrison 1968, 1981,
Alsdirawi 1986a).
subspecies!.~.

It is believed that the wildcat of Kuwaitis the
iraki (Cheesman 1920, Harrison 1981).

Characteristics. The ancestral cat of most domestic cats.

It looks

like a domestic cat, but it is larger with a shorter black-ringed tail
wi~

a black tip.

55-67 an.

Total length 80-120 an, tail 25-40

CD,

ear

It stands 25-35 an at the front shoulder The male is larger

than the female weighing an average of 5 kg, the female 3 1/2-4 kg.
It is nocturnal with the following distinct remarks: nose-pad pink;
iris greenish yellow; pupils vertical; ears small pointed'with smail
tufts; soles of feet are black (Gasperetti et al. 1985).
Distribution. Their general distribution is wide, including Scotland,
southern Europe, the Balearic Islands, Sardinia and Sicily, north to
Swi tzerland and Germany, eastern Europe, widespread in Arabia, Asia as

far north as southwestern Russia, east to Mongolia and south to
Western India, Africa except extreme desert areas and the rain forests
(Gasperetti et al. 1985)
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Habi tat. ROCky habitats and bushy scrub country (Harrison 1981); Near
water and vegetation or wooded areas (Gasperetti et ale 1985).
Food.

Live prey includes birds, reptiles, small mamnals (Gasperetti

et ale 1985), and insects (Harrison 1981).
Reproduction. Gestation period is 68 days (Hufnagl 1972).
i

Mortality factors.
Managanent.
i~

Habitat destruction by man.

In Kuwait this species is extinct, in the rest of Arabia

is still surviving but immediate measures of protection are needed

(Alsdirawi 1986a).

The external similarity between this species and

the domestic cat might lead to its undeliberate trapping and baiting.
It will lead to its exteDnination in Saudi Arabia if the appropriate
measures are not enforced (Gasperetti et ale 1985).
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cape hare (Lepus capensis)

Taxonany. Order Lagomorpha, Family Leporidae. The genus Lepus is
represented bY,one species in Kuwait (Harrison 1972, 1981, Alsdirawi
1986a).

It is believed that the rather large subspecies ,&. £.

arabicus occurs in Kuwait (Harrison 1981).
Characteristic.

It is a nocturnal species with elongated ears and

hind feet, two pairs of upper incisors and wide diastema like that of
rodents (Harrison 1981).

It is one of the most versatile, mobile and

well adapted animalS for desert life. The total length is 33.3-50.2
ani tail 3-9 ani forearm 11.2-15.4 ani hind foot 7.4-10.1 ani ear 8.3-

13.6 em (Harrison 1972,1981).
Distribution. Widely distributed in Africa, Arabian Peninsula,
Eurasia except Ire1am, Asia minor, Cyprus, east to Afghanistan,
Baluchistan, Kashmir, All Russia, Mongolia, China (Harrison 1972).
Habitat.

The subspecies living in Kuwait inhabits the sandy desert

where it scoops out small cave-like shelters in the sides of sandy
hummocks to provide shade and concealment (Harrison 1981). Whenever
vegetation is available, even if it sparse (Harrison 1981).
Food. Very little information is available (Alsdirawi 1986c),
succulent vegetation is very important for its survival in desert sand
habitat (Harrison 1981).
Reproduction.

Information about its reproduction is very rare from

Arabia (Harrison 1977).

-----.------
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Mortality factors.

Preyed upon by many animals, ranging from man to

snakes.
Managanent.
Arabia.

Locally it is extinct despite its wide distribution in

Little is known about it (Clayton et ale 1983).

--------- - - - - - - - -

------
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Saudi gazelle (Gazella dorcas saudiya)
Taxonomy.. Order Artiodactyla, Family Bovidae.

The genus Gazella is

represented by two species in Kuwait (Harrison 1968,1981).
dorcas saudiya and Gazella subgutturosa.

G.~.

Gazella

saudiya is so

distinctive that it has been named as a new species Gazella saudiya
(Groves 1988) endemic to Arabia only.
Characteristics.

This is the smallest gazelle of Arabia.

It is

sandy-brown, with almost no body markings, short legs, very big ears,
short tail, horns very long, and nearly straight, horns of the female
as long as those of male (Hufnag1 1972).

Total length is 92.8 an;

tail 9.0 an; hind foot 25.5 an; ear 12.3 an; greatest length of skull
16.0-18.0 an (Harrison 1981).

Body weight never exceeds 18 kg, and 12·

kg is more usual in the wild state.

In captivity it weighs up to

25 kg (Hufnagl1972).
Distribution.

Flat desert areas of Saudi Arabia, Kuwait, southern

Iraq (Groves 1988).
Habitat. While preferring wadis with some vegetation, it is found in
all kinds of dry, open country of the arid zone {Hufnagl 1972} •
. Food.

Hay, dried bread and alfalfa make excellent food for

domesticated gazelle in captivity.

In the wild they often do not

drink for months, but in capti vi ty they will drink about a cupful of
water a day and need salt licks to keep healthy (Hufnagl 1972).
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Reproduction.

For most of the year, these gazelle live in small herds

of 2-8 individuals, with one of the males dominant.
gestation is about 164 days (Hufnagl 1972).

The period of

In captivity, the mating

season runs from the end of September to the beginning of December,
but in the wild, the season may vary considerably (Hufnagl 1972).
During the mating season, the dominant male chases away all the other
males from the herd

0

Later, however, the pregnant fanales chase away

the dominant males, so that herds of one sex are frequently
encountered (Hufnagl 1972). Most young are born between March and
May. The newly-born calf is rather helpless at first and is left to
rest where it is born, until it has taken milk twice from its mother.
It is then driven to higher ground and hidden in a shallow pit or
furrow which the mother may dig with her front hooves.

For seven

days, while the fawn grows strong enough to follow the herd, the
mother and the young do not move far from this place and it is at this
ttme that many young gazelles are vulnerable (Hufnagl1972).
Mortality factors.

Apart from man, the principal enanies of the

gazelle are cheetah

~nd

Management.

eagles (Hufnagl1972).

It is locally extinct from Kuwait.

It is believed

that none are left in wild Arabia as well (Groves 1988).

Re-

introduction efforts are recently proposed in Saudi Arabia (Groves
1988). There is a herd of 15 in captivity in Bahrain, and 50++ in AlAin. Zoo, United Arab Emirates (Groves 1988).
under captivity (Hufnagl 1972).

It is easily managed
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Sand gazelle (Gazella subgutturosa)
Taxonomy. This is the second species which represent the genus
Gazella in Kuwait.

This species is actually represented by a

subspecies known as Q.
Characteristics.

~o

marcia (Harrison 1981, Groves

1988)~

Rather heavily built, male with lump in throat,

male's horns long, lyrate, female's may be absent, indistinct flank
and face stripes, nose, and sometimes whole face, largely white
(Groves 1988). TOtal length 94.0-119.4 em; tail 13.1-17.8 em; hind
foot 23.2-29.2 em; ear 11.6-12.7 em; greatest length of skull 16.019.0 em (Harrison 1981). This gazelle ~s the typical sand desert
gazelle of Arabia, sometimes found in large herds.
Distribution.

It ranges from the Arabian peninsula north to south-

east Asia Minor, Transcaucasia, Iran and Russian Turkestan, east of
Afghanistan, and as far east as Mongolia and northern Tibet (Harrison
1981).
Habitat. Sandy desert, the gravel plains, limestone plateaus and
sands of Central Arabia (Harrison 1981).

It inhabits areas where

perennial desert shrubs are supplemented by abundant annual herbage
following winter rains (IUCN 1966).
Food. Desert succulents (Groves 1988).
Reproduction.

The young are dropped during March and April and a high

proportion of twins are born (IUCN 1966).
Mortality factors.

Man and his motorized hunting (IUCN 1966).
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Managenent.

It is still corrmon in Mongolia, USSR, in Arabia it has

survived better than other gazelles, probably because of its
preference for sandy areas, elsewhere its status is uncertain (Groves
1988).

In Kuwaiti t probably became extirpated 40 years ago

(Alsdirawi 1986c).
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Arabian Oryx (Oryx leucoryx)
Taxonomy. Order Artiodactyla, Family Bovidae. The genus
.

~ . is

represented by one species in Kuwait (Harrison 1968), the Arabian oryx
(~

leucoryx) •

Characteristics. The Arabian oryx is a highly social animal, living
in herds of 6 to 100 in ratio of 1:1 male to female, with old females
leading the herd (stewart 1965, Loyd 1965, Homan 1975, Ouplaxis and
Simon 1976, Jungins 1978). The oryx is the smallest member of its
genus (Shepherd 1965, Harrison 1968); it is nevertheless the largest
Arabian antelope, standing about 88.9-101.6 an at the shoulders
(Shepherd 1965, Harrison 1968, Oup1axis and Simon 1976).

Its total

body length measures 137-178 an (Carruthers 1909, Harrison 1981). The
tail measures 19.0-25.4 en, ear 12.2 an (Harrison 1981). There is no
information about the wild oryx body weight but in captivity the adult
body weight ranges between 54.4-71.7 kg (Stewart 1965, Thorp 1964).
The body color of the adult is white, with strongly contrasting dark
chocolate markings on the head, neck, limbs and tail tip (Harrison
1968, 1981, Shepherd 1965, Turkowski and Mohney 1971, Snith 1980).
The external build is moderately heavy, and a distinct hump is evident
over the withers in both sexes and even in very young anDnals
(Harrison 1968). The hooves are greyish black and much broader and
more rounded in outline than those of other

s~ies

of oryx, which

Stewart (1965) suggests may be an adaptation for walking on loose
sand.
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Distribution. The oryx formerly occurred throughout the desert
regions of the Arabian Peninsula, and northward into Sinai, southern
Palestine, Jordan, Syria am Iraq (Thristram 1888, Thanas 1894, 1932,
Lydekker 1907, Cheesman 1926, Philby 1933, Carruthers 1935, Dollman
and

Bur1ace 1935, Raswan 1935, Thesiger 1947, 1948, 1949, 1959, Hatt

1959, Popov 1960, Talbot 1960, Woolley 1962, Stewart 1963, 1965, Loyd
1965, Mountfort 1965, Raven et ale 1965, Shepherd 1965, Harrison 1968,
Meester and Setzer 1971, Turkowski and Mohney 1971, Dolan 1976,
Jungins 1978). This species does not occur outside the Arabian
Peninsula (Harrison 1968). No one has reported seeing the Arabian
oryx in the wild since 1972 (Smith 1980).
Habitat. The Arabian oryx preferred flat and undulating gravel plains
intersected by shallow wadis and depressions and dunes edging the sand
deserts.

It is believed that the oryx retreated to the sands as a

refuge when disturbed or when sporadic rainfalls provide pasture in
this security (Thorp 1964, Shepherd 1965, Harrison 1968, Jungins
1978). Under, drier conditions they are often nanadic, travelling long
distances to find pasturage (Harrison 1968, OUplaxis and Stmon 1976).
~.

The oryx is a grazer but may browse when no grass is available

(Dup1axis and SDnon 1976). Its favorite foods are succulent grasses,
such as Nussi (Aristida sp.) and Sabat (Carruthers 1935, Shepherd
1965) and the young shoots of tamarisk and other shrubs (Harrison
1968) and sedges (Stewart 1963, Loyd 1965). Harrison (1968) noted
that the oryx prefer the peculiar juicy parasitic growths of those
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desert shrubs, the red tarthuth (Cynanonium cocineum) and the yellow
(Phelipea luteal, which throw up long spodices full of liquid, for
which the oryx will dig in the sand.

Jungins (1978) reported the

following herbaceous species as part of the oryx diet as indicated
fran fecal analysis:

(Tephrosia apollinea), (Tribulus pterocarpus),

(T. alatus, cassia senna) and (Monsonia glauca).

The oryx can go for

long periods wi thout water, satisfying their needs fran the succulent
plants, roots and tubers mentioned above, but they will drink water
when available (Duplaxis and Simon 1976).

The oryx will travel up to

107 km in less than 18 hours in his quest for water in 'the desert
(Stewart 1963, Grimwood 1964).

It is believed that the oryx is able

to detect rainfall over great distances, and this

st~ulates

a

spontaneous migration to the areas of fresh plant growth (Jungins
1978).
Reproduction.
c:'

Turkowski and Mohney (1971) during their work with the

captive world herd of the Arabian oryx at Phoenix Zoo, Arizona,
reported the following remarks on the mating reproduction of the oryx
in captivi ty.

Mating behavior of the oryx is

closely related antelope species.

s~ilar

to that of other

Ritualized movements and postures,

include a circle dance and ground pawing between the female's hind
feet and occasional leg contact by the male.' Mating may occur any
time during cool weather but in sunmer it is usually in the morning,
l~te

afternoon and at night.

Up to 7 matings in 1 day were observed.

The male rut period lasted fran 1 to 12 days.

The female estrous

228
cycle is fran 25 to 32 days.
sexes is unknown.

The length of the fertility span of both

The gestation period ranges from 255-300 days

(Thol:p 1964, Turkowski and Mohney 1971, Duplaxis and Simon 1976, Dolan
1973).

Females become pregnant as early as 22 months of age (Dolan

1973). The calves are active shortly after birth, stand up am try to
follow their mother.

They seem to be weaned gradually from 3 weeks of

age, and first feeding attempts have been observed at 23-25 days
(Turkowski and Mohney 1971).
in the wild (Jungins 1978).

Little is known about the oryx breeding
The calving season of wild oryx appears

to vary greatly (Stewart 1963, Thorp 1964).

The ·fema1es stay with the

herd or family group to calve (Stewart 1963, Loyd 1965).
Mortality factors.

In the wild the oryx has almost no enemies apart

fran man (Harrison 1968, Jungins 1978).

It has even been reported

that an oryx can kill a Caraca1 lynx (Crouch, in Stewart 1963).

The

most significant natural factor in controlling numbers may have been
severe drought leading to food shortages and severe losses, especially
among imnature, old and sick manbers of the herd (Jungins 1978).

In

captivi ty, death occurred due to the following diseases: endocardi ti ve
lesions, co1ifoDn infection, pneumonia, navel illness, internal
hemorrhage, premature birth (Turkowski and Mohney 1971).
Management. The Arabian oryx is not available in its wild state
anywhere in Arabia now. . The whole species was brought to extinction
around 1962, due to overhunting.

International cooperation between

conservationists from different countries has led to the capture of 2

--------------

229
males and 1 fanale fran the desert of Oman and transferred than to the
Phoenix Zoo, Arizona. According to a wellplan.."lal program known as
"The Fauna and Flora Expedition" (Talbot 1960; Grimwood 1963, 1967;
Machris 1965; Shepherd 1967; Gale 1968; Turkowski and Mohoney 1971;
Fitter 1982, 1983), these animals were transferred to Kenya,

~en

to

Europe as part of a quarantine plan to guarantee the safety in transit
of the last survivals 0"£ the oryx.

These three fonned the basic

nucleus for what is known as "The World Herd". More oryxes arrived at
this zoo fran Saudi Arabia, Kuwait, and the London Zoo.

The World

Herd was reproducing with such success that other organi?ations, such
as the Sa., Diego Wild Animal Zoo, were ioouced to make similar
attempts.

The same success is repeated in all the zoos adopting the

Arabian oryx.
goal.

Recently, the expajition achieved a most important

In 1978, groups of the WOrld Herd were shipped back to Arabia

as a step towards re-establishing the oryx in its wild haneland.

One

location was Shaumari Wildlife Reserve in Jordan and another was
Jiddat-al-Harasis Wildlife Reserve in Oman.

Both groups are

reproducing now in the wild state very successfully.

Throughout the

years when none could be seen in the wild, Arabian oryx have been
locally available as private collections reared in captivity.
According to Machado et ale (1983) there are >200 private collections
of the Arabian oryxes in the Arabian Gulf region, with herds occurring
mainly in Qatar, UeA. E., Saudi Arabia, and Bahrain.

It is still to be

known whether such private herds will be employed in reintroduction
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programs. The conspicuous absence of legislative and executive
measures concerning wildlife of the region will be a major obstacle to
be overcome as a matter of priority.

The managanent plans of the

Jordanian and Omani administration of the Arabian oryx reintroduction
program are in both cases patronized by the heads of the state. This
arranganent of favoring the program with the necessary legislation,
total protection and conservation approaches, and is inducing
educational and awareness trends.

Patronage by the head of state also

seems to create the inertia for participation in regional and
international activity of research and maintenance of these herds
(Alsdirawi, Personal Cannunication 1984a) •
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Wolf (canis lupus)
Taxonomy. Order carnivora, Family Canidae. The genus Canis is
represented by one species in Kuwait (Harrison 1981, Alsdirawi 1986a).
In Arabia b"1ere are two distinct subspecies: C.
and Co

!..

!..

arabs (Arabian wolf)

pa1lipes, the former is widely distributed in the southern

part of Arabia. More study is required to define the characteristics
of the two subspecies and clarify their distribution (Harrison 1981).
Characteristics. The wolf usually hunts singly or in pairs, and many
tales are told by the Bedouin of their curJling in snatching sheep from
the flocks (Dickson 1983). The species seems to be dependent on
water. AI though the Arabian wolf is considerably smaller than its
northern Eurasian relatives, it is nevertheless strikingly larger than
the Jackal with a total length of about 114 an.. The general build is

like an Alsatian dog, with rather long legs, a short, bushy tail, and
large ears (Harrison 1981). The tail measures 32.0 an; hind foot
13.4-19.7 emi ear 8.0-9.2 em; greatest length of skull 18.5-22.0 em
(Harrison 1981). There is much individual variation in color. The
wolf is a natural and ancient enemy of man in Arabia, preying upon his
flocks of sheep and goats and not infrequently upon man himself.

The

wolf, during winter months, will run in packs of a dozen or less and
become a danger to man (Harrison 1968).
Distribution. The wolf formerly ranged the entire Palaearctic Region
except for N. Africa, the more extreme areas of desert and areas of
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unbroken dense taiga and extending south throughout China and to
Dharwar in India (Corbet 1978). Now it is extinct in Europe west of
Russia except in Iberia, Italy, some parts of Scandinavia, ancLthe
Balkans.

Extinct in Japan. Present in N. America including most of

the Arctic Islands and Greenland, south to 200 N in the Mexican
highlands, but absent from the south-eastern United States (Corbet
1978). Harrison (1968) reported it fran the Arabian Peninsula, and
Pocock (1935) fran Kuwait. It occurs in Iraq (Layard 1859, Cheesman
1920, Sanborn 1940, Field 1954, Lawrence 1956, Harrison 1972, Hatt
1959, and Thesiger 1964). Jordan (Anon. 1946, Branage 1954),
Palestine (Tristram 1866, Field 1954, Harrison 1972), Syria (MacGregor
1869, Anon. 1930, Maydon 1930, Raswan 1935, Harrison 1972, Lewis,
Lewis and Ata1lah 1968) and Lebanon (Hart 1891).
Habitat. The wolf frequents different types of habitats ranging from
the mountain areas to the desert plain (Harrison 1968).

Its

dependence on water prevents its occurrence in the heart of the
Arabian deserts. Cheesman (1926) believes that the wolf of the
Arabian desert have the ability to detect water using its smell.
~.

It varies according to the season and the availability of any

prey, from

an~ls

as large as sheep and goats to small mammals, like

rodents or hares. Wolves also scavenge the garbage dumped near man
populated areas (Klinghammer 1979).
Reproduction. A captive wolf showed signs of heat for three weeks but
did not accept a male dog until the third week, when she mated every

233
day (Mech 1970). The breeding season of the wolf occurs from late
January through April, depending on the latitude, with animals in the
highest latitudes generally having the latest season (Mech 1970).
Females coming into heat for the first time (22 months of age) may
breed a week or two later than fully adult females (Rausch 1967).
The average litter size of the wolf is 4-7, but odds like 3-11 have
been reported before (Mech 1970).

In Eurasia, the average litter size

is 5-6 (Pulliainen 1967). The gestation period is reported as 62-63
days, with a 3 or 4 day variation (Brown 1936, Woo1py 1968). Pregnant
wolves complete the digging of dens as early as three weeks before the
birth of the pups (Young 1944, Jordan et al. 1967). Several dens may
be dug by the pregnant' female and other pack menbers, and such dens
may be close together or as far apart

as

10 miles (Young 1944). Most

wolf dens have been described as burrows in the ground, usually in
sandy soil (Mech 1970). Wolves prefer elevated areas near water •
. Generally, if undisturbed, wolf pack will continue using the'same den
year after year

(Mech

1970).

Mortali ty factors. Baiting, trapping, habitat destruction (Mech
1970).
Managanent.

The wolf is extinct from most of its known range and

endangered in the rest of its range.

It is considered to be a

competitor with man and his civilization. COnservation of wolves is
difficult because many people look on than as threats (Mech 1970).
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In Kuwait it is totallyextremented (Alsdirawi

1986~),

although some

references still believe that it is surviving in Kuwait (Clayton et
al. 1983, Clayton and Wells 1987).
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Caraca1 lynx (Caraca1 caraca1)
Taxonomy.

Order Carnivora, Family Felidae.

The genus Caraca1 is

represented by one species in Kuwait (Harrison 1968, Alsdirawi 1986a).
Characteristics.

This is a medium-sized cat that can be distinguished

from other Arabian cats by its uniform reddish/sandy color without any
pattern on the body (Harrison 1981).

Long black and white ear tufts

(on some) are present in the adults and a prominent black spot can
usually be seen above the eye (Harrison 1981, Gasperetti et a1. 1985).
Total length 85-114 an; tail 23-32 an, height at shoulders 45 an;
weight 8-14 kg (Gasperetti et a1. 1985).

It is a powerful and agile

hunter with great jumping power and it has been credited with the
abili ty to catch flying birds in its paw (Harrison 1981).
Distribution.

It ranges widely fran South Africa to India and in

Arabia (Harrison 1981).

Fran near east to Russian Turkestan, north to

the Ara1 Sea (Gasperetti et a1. 1985).
Habitat.

It inhabits arid steppe and mountain terrain, where its

sandy coat blends admirably with the rocky background.

It lives in

rock crevices and caverns and" is very secretive (Harrison 1981).
According to Gasperetti et ale (1985) the caraca1 inhabits heavily
vegetated areas, generally associated with water.
Food.

Snall birds, manma1s, reptiles and amphibians (Gasperetti et

a1.1985).

------.-- - - -
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Reproduction.

Gestation period is 78 days.

Kittens develop rapidly

in two days, crawling at three days and having their eyes fully open
at six days (Hufnag1 1972).
two years (cade 1968).

caraca1 become sexually mature wi thin

Two or three (rarely 5) kittens in a litter

are reared in the burrows of other animals cervices, hollow tree or
caves (Gasperetti et a1. 1985).
Mortality factors.

Easily baited and trapped, their continued

existence is precarious at best (Gasperetti et al. 1985).
Managanent.

Large and well managed protected areas are needed

to assure the survival of this rare animal in
a1.1985).

Ar~ia

(Gasperetti et

In KUwait it is eradicated, in Arabia it is endangered

(Alsdirawi 1986a).
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Cheetah (Acinonyx jubatus)
Taxonany. order carnivora, Family Felidae. The genus Acinonyx is
represented by one species in Kuwait (Harrison 1968,1981).

It is a

monospecific genus worldwide (Corbet 1978).
Characteristics.

The cheetah is distinguished by the pattern of solid

spots on the body and by the presence of a prominent black stripe from
each eye to the mouth..

In addition, the claws lack complete sheaths.

The long, slemer limbs are well sui ted to the swift pursuit of prey,
Which is the cheetah's special skill (Harrison 1981, Eaton 1982). The
body weight ranges between 3-65 kg (Meinertzhagen 1938, Shortridge
1939, Roberts 1951, Bourliere 1963, Hufnagl 1972, Eaton 1982),45-60
kg (Eltringham 1979). Total body length 201 an; tail length 76 an;
height at shoulder 76 an (Hufnagl 1972, Eaton 1982). The cheetah
generally hunts during the day, except in its desert arid zones where
it hunts at night (Hufnagl 1972, Eaton 1982). Cheetah usually hunt in
pairs or threes, following their prey by sight and overtaking it by
bringi.ng it to the grouOO by attacking its hind legs (Eaton 1982).
Distribution. Until quite recently cheetah was found in all Savannah
country in Africa but today it is rare except possibly in some pc.rts
of East Africa and Russian Turkestan (Hufnagl 1972).

It formerly

ranged most dry areas of Imia, Egypt and Morocco where it may
survive, widespread south of the Sahara. Steppe and Savanna zones
from Baluchistan through Iran am Turkestan to NE Arabia (Corbet 1978).
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Habitat.

The natural habitat of the cheetah is open savannah where it

can find gazelle and hares (Hufnag1 1972).
Food.

Mamna1s - from hare to gazelle (Hufnag1 1972, Alsdirawi 1986.£>.

The gazelles accounted for 93.5% of the Cheetah's food (Schaller
1972).
Reproduction.

Gestation period 90-95 days, birth-birth periods in

months is 11-19; birth to estrus periods in months 3.5-18, the average
number of litter is at least 4 cubs, birth appears to occur seasonally
and at different times of the year (Eaton 1982).
Mortality factors.

In Kuwait the over exploitation of its prey

(gazelle and hare) are the main factor, and motorized hunting by man
on his four-wheel drive jeep (Alsdirawi 1986.£>. On other parts
of its range hunting and econanic exploi.tation overweigh any other
natural factors like diseases (Eaton 1982). Among captive cheetah,
diseases are common in young (Crandall 1964).

Feline distempter and

rickets are the most common diseases among cheetah in captivity (Eaton
1982).
Management.

It is classified as extremely endangered throughout its

range by the IUCN (1966).

In Kuwait it is extinct locally for more

than thirty years (Alsdirawi 1982c).

Imnediate measures to stop

the over-exp10itation and protection of its natural habitat are the
most practical approach to stop the decline in the number roaming the

--------
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wild (IUON 1966, Alsdirawi

~986£).

International efforts and

cooperation are needed in the area of captive breeding as a last
resort to keep this species fram extinction (IUON 1966).
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