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Foreword

Obviously, no species can survive outside captivity if its
habitat is significantly altered or destroyed. Likewise,
mismanagement or lack of management can greatly affect
its survival. Most Caprinae suffer from these problems.
Caprinae (goat-antelopes, wild goats and sheep, muskox
and takin) are not only an important component of
mountain environments, but are also traditional game
species much sought after by hunters. As such, Caprinae
have enormous ecological, conservation and economic
value that should stimulate efforts to preserve and
sustainably manage them. Sound, appropriate, long-term
management can only follow the collection of taxon-
specific, basic ecological and biological data. Such
information should not be anecdotal, but be the result of
asound and documented investigation employing standard
methodologies. In some cases, this approach may be
difficult, but an effort must always be made to move in this
direction, while consciously conserving substantial genetic
diversity within viable populations of a taxon in the wild.
All other approaches are likely to yield at best, only
temporary success.

This Action Plan summarises the present knowledge
on the conservation status of wild Caprinae in each
country throughout their world-wide distribution.
Thus, it should prove an invaluable tool for any
government wishing to enact responsible management
measures for wild goats, sheep and goat-antelopes.
The compilation of this Action Plan has entailed a
significant effort to stimulate, to co-ordinate, and to

make comparable, status reports for 70 countries written
by 111 authors.

David Shackleton has spent some six years in this
time (and often nerve) consuming task, for which all
conservationists — in a broad sense — should be grateful.
His (and my own, as Chairman) goal has been to pull
together all available and reliable information related to
the conservation of Caprinae, and to present it as clearly
and as efficiently as possible. An effort has been made to
avoid emotional bias, be it “pro-hunting” or “extreme”
protectionism. This should make the Action Plan a unique
reference for anyone, government or private, wishing to
planand pursue the management of natural, wild Caprinae
populations.

This Caprinae Action Planis nota final report as might
be believed. Quite the contrary, it must be viewed only as
the initial step towards implementing conservation
measures, Or in many cases, the collection of relevant data
where information is currently inadequate or non-existent.
This will be the duty of national and international political
authorities, who are then called on to invest in wildlife
management. Later, they are the ones who will be held
responsible for the extinction of a population or taxon, or
be praised for its survival. Is it such a difficult dilemma?

Kathmandu (Nepal)

Prof. Dr. Sandro Lovari
Chairman, IUCN/SSC Caprinae Specialist Group
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Executive Summary

D.M. Shackleton

Wild Caprinae are an extremely valuable group of
mammals. Most live in mountains but some inhabit desert
grasslands, tropical forests or Arctic tundra. They range
in size from the 30kg goral to the 350kg muskox, and
show a tremendous range of horn shapes and sizes as well
aselaborate coat and body coloration. Several species are
highly prized by hunters because of their magnificent
horns. Domestic sheep and goats, two of the world’s most
important and numerous species of livestock, also belong
to this subfamily. However, despite the importance of
their domestic relations, most wild Caprinae are poorly
understood and in danger of being lost forever. Over 70%
of Caprinae taxa are threatened, with more than 30%
endangered or critical. Many live in environments of
relatively low productivity and therefore are naturally not
very numerous. But today, with increasing human
pressure on these areas, wild caprins face three major
threats: overharvesting, habitat loss, and resource
competition from livestock. Together, these result in
reduced Caprinae numbers and increased population
fragmentation, raising significantly the risks of extinction.
Necessary conservation legislation is either absent, or
more often, ineffectively enforced, while protected areas
are generallyinadequate in number, size, or both. Many of
the most threatened Caprinae face an additional threat
because trophy hunters are willing to pay large sums to
shoot them. The result is that some governments are
tempted to exploit them without adequate biological
information or trained personnel to do so sustainably.
Caprinaecan be conserved and provide a wide range of
sustainable substantial benefits to humans if reliable and
accurate data on their demographics and distributions are
gathered immediately. Also, adequately trained field and
management personnel will be required to oversee their
conservation and management. A key factor in the success
ofany conservation effort, and especially in any sustainable
use program, is involvement of local people; both in the
decision-making process and in reaping benefits. Besides
the caprins, local people are the ones who stand to lose
most, becauseitis their livestock, their energy requirements,
and their other resource needs that will be lost if restrictive

vii

measures are required to conserve wild Caprinae and their
habitat.

While specific conservation actions are contained in
each of the Country Reports (Chapters 4 to 10) and general
actions and their implementations in Chapter 12, it is clear
that:

1) The overall goal of Caprinae conservation must be
maintenance of maximum genetic diversity, not simply
preservation of a few populations.

Many countries with wild Caprinae will require financial
and technical support from international conservation
agencies to train staff, carry out population censuses,
and develop and implement conservation management
plans. The limited use of sustainable hunting programs
may be considered where population data indicate it is
appropriate and if they will create conservation actions
that benefit the caprin and its natural habitat.

For many Caprinae the number and size of protected
areas should be increased, together with significant
strengthening of conservation legislation and its
enforcement.

Effective legislation tocontrol national and international
trade in Caprinae requires a workable taxonomy. The
taxonomy of Caprinae is in need of revision. It should
be the task of the IUCN/SSC Caprinae Specialist Group
to establish and co-ordinate a Taxonomy Group
comprised of scientists and lay specialists in various
disciplines to revise the subfamily’s taxonomy.

2)

J)

9

Success of this Action Plan’s conservation recommendations
will be significantly higher if closer working relationships
aredeveloped among users (locals, hunting organisations),
regulators (governments) and professional biologists
(government, universities, NGO’s). Such co-operation,
which will benefit each of these groups, will require
networking at an international level to increase the flow of
information, and the efficiency of transmission of new
ideas and techniques, and to maintain professional
standards of wildlife management and conservation. The
role of the [TUCN/SSC’s Caprinae Specialist Group will be
central to developing this relationship.
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1.1 Objectives

Although, several Caprinae were known to be threatened
to some degree (e.g. 1990 ITUCN Red List; WCMC 1990),
information on the status and distribution of most taxa
prior to this survey was imprecise and mostly out of date.
Consequently, the Caprinae Specialist Group had two
objectives:

1) Undertake a global survey to assess the conservation
status of the wild Caprinae throughout the world; and

2) Propose solutions to conservation problems identified
by the survey.

We wanted not only to identify conservation requirements
for Caprinae, but also to encourage relevant parties to
work together, to focus implementation and support of
Caprinae conservation, and to help elicit aid from
governments and non-government organisations (NGO’s)
to carry out the proposed conservation actions. Finally,
the Caprinae Specialist Group’s overall goal in producing
an Action Plan was not simply to maintain or increase
numbers of Caprinae throughout their natural habitats,

but also to maintain
and within taxa.

1.2 Format of

The
Caprinae are presented
to the taxa and the
survey is given in
of Caprinae in each of
41010. Conservation
in Chapter 11 together
status of each taxon.
for broad conservation
in Chapter 12.
biologically sustainable
Specialist Group’s
Caprinae (see also
of authorsof thisaction
Categories.

The survey
organised at two levels.

Caprinae like this 10 year-old male Rocky Mountain bighorn sheep (Ovis canadensis canadensis),

Banff National Park, Alberta, Canada.

genetic diversity among

Caprinae Survey

vulnerability and value of wild
2, and an introduction

of Caprinae used in this

3. Survey reports on the status
countries comprise Chapters
arediscussed and developed

an assessment of the global
followed by recommendations
and their implementation
include a guide to developing
programs, the Caprinae
statements on wild and feral
984), the names and addresses
and the IUCN 1994 Red List

(Chapters 4 to 10) is
firstisa broad biogeographic

inhabit mountain regions.

D. Shackleton




division which attempts to group nations into seven
regions(Table 1.1) with similar environments and species
of Caprinae. Within each of these regions, separate
Country Reports are provided. However, it should be
recognised that a conservation issue is frequently shared
by more than one country, so we have attempted to
address shared problems in the Regional summaries and
in Chapter 12.

Individual Country Reports follow a standard
format: a brief introduction to the biogeography of the
country; an overview of the Caprinae in the country and
their conservation status; a summary of general
conservation and management measures which have
been taken which affect Caprinae; general proposed
conservation measures; and finally, individual species
accounts thatinclude references to information on basic
ecology and behaviour, distributions, population
estimates, major threats, the status within each country
(see below), and specific conservation measures taken
and proposed for each taxon.

Although beyond the scope of this volume, we wish to
emphasise that the conservation actions for Caprinae
cannot be treated in isolation but must be integrated with
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1.3 Distribution maps

Caprinae for the most part are distributed in scattered
fragmented populations, often so isolated from each other
that interchange may not occur (see Chapter 2). Such a
distribution pattern is important to recognise for effective
conservation to be applied, so we tried to provide the most
accurate distribution maps that the current data allowed
(Figure 1.3.1). Three levels of confidence are indicated in
the distribution maps that follow. For distributions that
the authors feel represent the true disposition of a taxon
(solid black). For those where separate populations are
uncertain, the general distributions of larger units are
indicated by hatching. Areas where a taxon is only
suspected to occur are suggested by question marks, and
suspected distribution borders are indicated by broken
lines (Figure 1.3.1).

Figure 1.3.1. Example distribution map illustrating the
three levels of confidence used in the Country Reports
of Chapters 4 to 10 to show a taxon’s range.

1.4 Limitations of the
Caprinae Survey

This survey is limited to wild Caprinae; wild taxa
introduced in historic times to areas outside their native

range are excluded. Concerns about feral Caprinae
have been covered elsewhere (IUCN 1984), and the
Caprinae Specialist Group’s Position Statement on Feral
Caprinae is given in Appendix 2.

By including 70 countries, this survey cannot hope to
present a uniform accuracy of information. Although our
goal was to obtain the most recent, reliable information
available, sometimes this was not possible due to political
and often armed conflicts which occur with unfortunate
frequency in countries included in the Caprinae range.
From the time the Action Plan first began in 1989, several
major international events occurred which hampered data
collection (e.g. Gulf War; dissolution of the former Soviet
Union, Czechoslovakia and Yugoslavia, etc.). At the time
of the Plan’s completion, almost 50% of the countries
covered in the plan were involved in armed conflicts within
their own borders and/or with their neighbours. Asaresult,
information for such countries must be viewed with caution,
in fact where conflicts continue, most data are probably
optimistic. We were unable to obtain recent information
from Iraq, Mynamar, North Korea, Syria, or Yemen.

Particular cautionis required with population estimates
based on relatively few density estimates extrapolated to
larger, often vast, areas. Such estimates are usually the
result of severe logistic constraints, and the value of such
data are usually severely limited and may overestimate
actual numbers. This is especially true where sample
estimatesaremadeonlyinareasknown tocontain Caprinae,
and/or where estimated densities are extremely low (e.g.
<<] animal/km?); both have very high probabilities of
severely over-estimating total numbers. Despite limitations,
the data in this survey are sufficient in all cases to provide
both a broad overview and a practical starting point for
future conservation and management of Caprinae. At the
same time, they can be used to identify the most pressing
conservation problems facing these animals.

Although this action plan has taken longer to prepare
than initially expected, the information has already been
used for several conservation actions including the Captive
Breeding Specialist Group’s Caprinae Conservation
Assessment and Management Plan (Killmar et al. 1993),
CITES decisions on markhor and urial, US Fish and
Wildlife Endangered Species Act argali revisions, the 1994
IUCN Red List of Threatened Animals (Groombridge
1993), the 1996 IUCN Red List of Threatened Animals
(IUCN 1996), and to evaluate revisions to the IUCN Red
List Categories (IUCN 1994).



Chapter 2

Why Caprinae?

D.M. Shackleton

In the following section, the question of why we should be
concerned specifically with conservation of wild Caprinae
is addressed by considering some of the unique
characteristics and values of this ungulate group, and why
most are so vulnerable today.

2.1 Uniqueness

The title “Mountain Monarchs” that George Schaller
(1977) chose for his book on the wild sheep and goats of
the Himalaya, is absolutely appropriate. Even to those
who do not study them, most Caprinae are truly majestic
creatures. They range from the relatively primitive and
little known, forest dwelling goral (Naemorhedus spp.)
weighing around 30kg, to the muskoxen (Ovibos
moschatus) of the Arctic tundra which reaches over
350kg.

Characteristic of other bovids, all Caprinae carry
horns, although there is strong interspecific and
intersexual variation in the size and shape of these
weapons. All but the relatively primitive forms
(Naemorhedus, Capricornis, Oreamnos) are generally
highly social ungulates, with a marked degree of external
sexual dimorphism (i.e. the sexes look different from
each other). Qutside the mating period, most species
live in separate male and maternal (females with young
and juveniles) groups, and usually exhibit a relatively
complex repertoire of social behaviour patterns (Geist
1971; Lovari 1985; Schaller 1977).

All Caprinae are herbivorous ruminants (cud-
chewers) that can be grouped roughly into either grazers
(feeding primarily on grasses and forbs) or browsers
(eating mainly leaves and twigs of shrubs and low
growing trees). Grazers are typical of open habitats
such as grasslands and alpine regions, while browsers
are found in forested habitats. Habitat is also generally
correlated with grouping behaviour, so that taxa living
in open areas tend to form larger groups than do forest
dwelling species. Differences in group behaviour are
most likely the result of differences in antipredator
behaviour, food distribution and habitat structure.
Predators range from large birds of prey that may
occasionally take newborn animals, to large cats and

even sometimes bears. However, mid to large sized
canids and felids, such as coyotes, wolves, and snow

leopards, are their most common natural predators,

Breeding occurs only once a year and though in
some species twins are common, most Caprinae bear
only one young per year. Females usually begin to
reproduce in their second or third year and then
reproduce each year until death. Males on the other
hand may notactively participate in mating until several
years later than females, and their reproductive lifespan
is shorter. However, the mating system is typically
polygynous, so most mature males mate with several
females each year. Courtship by male Caprinae is some

D. Shackleton
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of the most elaborate amongst ungulates, and though
most males attempt to guard only one female at a time,
some attempt to guard groups of females. Competition
for females amongst mature males is intense and together
with their need to court females, haslead to the evolution
of highly developed weapon and display systems such as
the large horns, neck manes and body coloration seen in
many taxa. Young are born at the time of year when
feeding conditions are beginning to improve. This
provides abundant and nutritious forage for lactation
and for rapid growth of the young. At this time newborn
youngare especially vulnerable so they and their mothers
stay close to an escape cover (such as steep cliffs) to
minimise predation, even if this means avoiding the best
grazing conditions.

Subspecies are particularly common within the
Caprinae (see also Chapter 3), and can be important
indicators of the evolutionary history of the Caprinae
and should be conserved. More importantly, the range
of subspecies represent distinct or unique gene pools
which if preserved, serve as a significant and diverse
genetic resource adapted to an extremely wide range of
ecosystems and often harsh environmental conditions.
In keeping with one of the three major objectives of
the World Conservation Strategy (IUCN 1980),
maintenance of such genetic diversity must be a major
overall goal of Caprinae conservation.

2.2 Value of
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2.3 Vulnerability

Most Caprinae populations are particularly vulnerable
to extinction because of three main factors; genetic
isolation, specialised habitat requirements, and a low
reproductive rate. However, there are additional factors
which interact with these to further complicate
conservation aims.

The diversity within the Caprinae represented by
many isolated populations may be regarded as positive
because it represents potential adaptations to a range of
environments (Arctic to tropical). However, for
individual populations, this is not necessarily true.
When a genetically isolated population falls below a
critical size, a loss of genetic diversity within the
population can occur, endangering its continued
existence due to environmental change (Frankel and
Soulé 1981), negative stochastic events, or to inbreeding
depression (see also: Berger 1990; FitzZSimmons and
Buskirk; Nunney and Elam 1994; Schwartz et al. 1986)

A major cause of the Caprinae’s general vulnerability
today is that most species inhabit ecosystems that are
classified under the broad heading of “rangelands”.
Rangelands cover approximately 40% of. the world’s
terrestrial surface. Such areas have limited, often very
low, primary production, and are generally unsuitable
for growing crops for human consumption; these
limitations are especially true in mountains (Poore
1992). To be used for human food production, primary
production on rangelands first must be converted by
large herbivores, usually domestic livestock, into
secondary products such as meat or milk. Non-food
products, such as wool or hair, also can be converted
through trade or currency into food, or other goods.

Withincreasing human populations, areas previously
considered of little or no agricultural value are now
being converted to food production, while grazing
pressure from domestic livestock is also increasing
significantly. Because of their generally low productivity
and the need to involve an intermediate consumer to
convert primary production for human use, relatively
extensive areas of rangeland are necessary to support
evenasingle human. In addition, the mountain habitats
to which Caprinae are so well adapted, are shrinking
due to other forms of habitat destruction. Again the
major cause is directly related to increasing human
numbers, in this case their rising energy demands for
fossil fuels, hydroelectric power, and fuelwood.

The consequences of human encroachment into
Caprinae habitats are obvious. The wild animals face
ever increasing numbers of domestic competitors for
the limited, low productive plant resources available.
At the same time, their habitat is degraded or lost as
forage, or fuelwood is gathered by cutting trees and
shrubs which helped stabilise soils and even affect

climate. An almost identical problem of similar
magnitude faces the forest dwelling Caprinae, except
here forests are not only cleared for cultivation but also
for their timber resources.

Most Caprinae live in relatively unique ecosystems
which may be best exploited through annual altitudinal
migrations (Schroder 1985; Shackleton and Bunnell
1987). They are particularly vulnerable to over-
harvesting and poaching, especially when access (roads)
is developed into their habitats. The problem of
increasing access is occurring throughout the world for
many reasons, including agriculture, exploration and
development of energy resources (Denniston 1995;
Foster and Rahs 1983, 1985; Frid 1995; Klein 1984),
and recreation (e.g. Cederna and Lovari 1985; Hamr
1988). The detrimental consequences to Caprinae of
increased access have beendocumented evenin otherwise
well managed regions (e.g. Foster 1977).

Caprinae are particularly susceptible to over-
harvesting for several reasons: 1) low reproductive rate
compared to many similar ungulates (Shackleton and
Bunnell 1987); 2) high fidelity to specific home fanges
(Geist 1971; Schaller 1977); 3) frequent use of open
habitats (e.g. steppe, alpine for at least part of the year);
4) most species inhabiting open areas have a conspicuous
white rump patch; and they exhibit 5) a flight response
in which they flee to cliffs where they may be safe from
most natural predators, but not out of range of modern
firearms. Together, these factors make them highly
predictable in location from year to year, readily visible,
and very vulnerable to hunters and poachers with high-
powered rifles.

Conservation problems also arise because many male
Caprinae have large, impressive horns that make them
highly prized as trophy animals by big game hunters.
Many trophy hunters are willing to pay large sums for
licences and guide-outfitters’ fees, and competition for
record heads can beintense. Pressures can be brought to
bear on governments and officials to open hunting on
threatened taxa without adequate biological data or
management plans. It has also led to caprins being
introduced into many areas outside their normal ranges.
Two problems can result when a species is introduced
into, or adjacent to, small populations of indigenous
caprins. First, the introduced taxon may interbreed
with the autochthones (i.e. native or indigenous taxa),
so the native caprin no longer exists. Second, the
introduced species (this can be a non-Caprin game
species such as deer) competes for scarce resources,
often resulting in native caprins suffering. The
introduction of Alpine chamois (Rupicapra rupicapra
rupicapra) to ranges of other subspecies of chamois is
well known (Lovari 1984; see also Chapter 6) and there
are many examples of introductions of other species
(Schroder 1985).



A last problem for Caprinae conservation is that
mountain ranges frequently serve as international
boundaries, so the ranges of many Caprinae populations
extend over more than one country. This creates obvious
conservation problems because many borders have been,
orstillare, sites of armed dispute or are otherwise politically
sensitive areas. One tragic result of the armed conflicts
described earlier, is that in some countries (e.g. Afghanistan,
Cambodia) so much unexploded ordnance (e.g. anti-
personnel mines, etc.) remains, thatit is extremely dangerous
for peopletotravelincertain areas. Inthe case of Cambodia,
it even poses threats to the Caprinae themselves. Under
these circumstances, we are faced with at least three

conservation problems. The first is that of obtaining
biological data in the face of severe access restriction and
even danger. Second, caprins often become targets for
bored army personnel stationed along the borders. Last,
but perhaps most important, conservation efforts are
hampered because international agreements essential for
their effectiveness are almost impossible to arrange.

These are the general problems facing Caprinae
throughout their distribution. Though their relatively
inaccessible habitat has provided some measure of
protection in the past, as the data in this Survey will
show, their continued existence is assured over only a
small fraction of their total range.



Chapter 3

Classification Adopted for the Caprinae Survey
D.M. Shackleton and S. Lovari

The Caprinae are a subfamily of the Bovidae, the horned
ungulates, that include three tribes, the Rupicaprini or
goat-antelopes, the Caprini containing sheep and goats,
and the Ovibovini with muskoxen and takin. Caprinae
taxonomy developed over a long period with contributions
by many authors using different techniques and criteria,
and often with extremely few specimens. The result is that
today there is a degree of confusion and apparent
disagreement amongst scientists.

Also contributing to problems of classifying Caprinae
is the Subfamily’s recent evolutionary history, its present
day distribution, and the generally distinctive qualities of
their environment. Being primarily adapted to mountain
regions, Caprinae populations tend to be distributed in
scattered clumps or “islands” surrounded by habitats
that hamper immigration and emigration. Consequently,
many populations have been isolated for much of their
history, and today many more are becoming fragmented
due to the actions of humans.

Isolation played a significant, formative role in the
evolution of Caprinae. Most modern caprins evolved
during the Pleistocene which in the northern hemisphere
was a turbulent 1.6 to 2.0 million years. There were at least
18 major glacial intervals alternating with warm
interglacials, and many more intervening glacial stadia
and interstadials. This fluctuating climate, with large land
areas at times covered in glacial ice, resulted in significant
and relatively rapid changes in selection pressure (Geist
1971,1983, 1985, 1987). Such changes would be particularly
felt in the mountain regions inhabited by most Caprinae
because they were usually the first and sometimes only
areas to be glaciated. Caprin evolution during the
Pleistocene was a series of pulses of rapid speciation
followed by longer periods of gradual change and
adaptation, sometimes accompanied by extinctions (Geist
1971, 1983, 1985, 1987). Today, many subspecies of
Caprinae could probably be viewed as incipient species,
and for this Subfamily at least, subspecies should be
retained as the basic and most useful taxonomic unit.
Besides representing potential species, and perhaps more
importantly, subspecies can and must be recognised as
distinctand valuable gene pools, essential for conservation
management.

It is not within the scope of this survey to attempt a
taxonomic revision of the Caprinae, so we have done our
besttotakea conservative path. We have followed generally
accepted taxa (e.g. Cowan 1940; Cowan and McCrory

1970) and recent revisions which have presented data
(Geist 1992; Lovari and Scala 1980, 1984; Masini and
Lovari 1988; Nadler et al. 1973a, 1973b; Nascetti et al.
1985; Pemberton et al. 1989; Valdez et al. 1978), as well as
Schaller’s (1977) treatment of Himalayan Caprinae which
isalmost unique because itis based on living animals in the
field. Some recent taxonomic suggestions (e.g. Grovesand
Grubb 1985) have not been followed because they provide
limited justification or no data. Recent studies employing
DNA analyses (e.g. Hammer et al., 1995; Hartl, in press;
Hartl and Markowski (eds.). 1993; Hartl et al. 1990; Hartl
et al., in press; Ramey 1995; Randi er al. 1990, 1991;
Wehausen and Ramey 1993) are beginning to provide new
insights. However, results are still somewhat preliminary
and hint at future revisions, and such evidence must be
combined with other biological criteria (see Avise 1989;
Cronin 1993; Lovari 1987; O’Brien and Mayr 1991; Ryder
1986) before taxonomic decisions are made (see also
“Taxonomic uncertainties” in 6.17 Regional summary for
Europe).

Mouflon and urial sheep require special mention. They
are either classified as a single species (Ovis orientalis),
or as separate species (mouflon (O. gmelinii) and urial
(O. vignei)). Part of the problem revolves around the
significance of diploid (2n) chromosome number (i.e. total
number of chromosomes) for speciation. In Ovis, the
number of diploid chromosomes varies from 2n = 54 in
mouflon, to 2n = 58 in urial. However, populations with
individuals carrying 2n = 55 and 2n = 56 chromosomes are
known, and have been considered to be hybrid populations
(Valdez et al. 1978). An additional factor is the presence
(in urials) or absence (in mouflons) of throat bibs, which
also vary in these “hybrid populations”. Based on these
two criteria, Valdez and Nadler (in prep.) suggest that the
name Ovis orientalis (Blyth 1841) be rejected because the
description was based on a specimen from a hybrid
population in the Alborz mountains of northern Iran.
They also argue that specific epithet musimon (Pallas
1817), based on a specimen from Sardinia, should also be
rejected because Mediterranean island populations were
probably introduced by humans from a wild or early
domestic form of unknown origin. Hence they suggest
that the oldest name, gmelinii (Blyth 1841), should be
applied to mouflons (Valdez and Nadler, in prep.).
However, although the lack of fossil records supports
the view that populations of Ovis (and Capra) on
Mediterranean islands were probably introduced by



humans (Corbet 1984), there is little evidence they were
early domesticates. Other large mammal species are
also believed to be introduced to these islands (e.g.
Cervus elaphus corsicanus, Dama dama, Sus scrofa,
Vulpes vulpes) (Masseti 1993) but none are considered
feral. Until these matters are satisfactorily resolved, for
the purposes of the Caprinae Action Plan, we retain the
single species for both urial and mouflon. It should be

noted, however, that the number of trinomials (i.e.
subspecies) has not been reduced.

Our approach has been guided primarily by utility,
and where possible, the subspecies is used as the basic
taxonomic unit of the Survey. The list of subspecies below
may differ sometimes from that used in the Caprinae Atlas
(CIC, in press) or by others, but this does not reflect
disagreement so much as the conservative approach taken

Classification of the Subfamily Caprinae

Family: Bovidae .
Subfamily: Caprinae N
Tribe: | Species: 1 Subspecies: Common name: ] Ca‘ihs within range.
Rupicaprini T
Capricomis sumatraensis .
{Bechstein, 1799) Serow N
C. s. maritimus Heude, 1888 N
. rors) Indochinese serow Cuu!:aummwmu,wm.wm
C. s. miineedwardsii 3
David 1869 Soutt t Chi $h (?m,euizhou,smamd,stehuan,
(= argyrochastes, montinus) H .
C. s. rubidus y India (Assam, Meﬂ"‘a'm.
David, 1869 Red serow Tn:*. Myanmar
C. s. sumatraensis
(Bechstein, 1799) Sumatran serow Indofjesia (Sumatra), Malaysia
(= swettenhami) 2
tgh, China (Tibet), India (Arunachal
g'f""", odgeon 189 1'1 Himalayan serow , Himachal Pradesh, Jammu and
- ' ' ir, Sikkim, Uttar Pradesh), Nepal
Capricornis crispus ’
(Temminck, 1845) Japaneee serow Japq {Honehu, Shikoku, Kyushu)
Capricomis [crispus] 3
swinhoel Gray, 1862 Formosan serow T""“__.
Naemorhedus baileyi
Pocock, 1914 Red goral .
N. b. balleyi Pocock, 1914 | Tibetan red goral Chine(Tibet)
N. b. cranbrooki H
Hayman, 1961 Burmese red goral lndh!«saun), Myanmar
Naemorhedus caudatus o
Milne-Edwards, 1867 Long-talled goral .
N. c. caudatus
Mo Edwards, 1867 Chiness long-talled goral | Chindy(Hebei, inner Mongolia, Shanxi)
N. c. evansi Lydeicker, 1905 | Evans’ long-tailed goral | Lacs§ Myanmar, Thailand
N. c. griseus Chi , Fujian, Gansu, Guangdon,
Milne-Edwards, 1871 Grey long-talled goral , Guizhou, Hubel, Hunan, Jiangxi,
(= amouxianus) , Shaanxi, Sichuan, Yunnan, Zhejiang)
N. c. raddeanus Korean or Amur Chii , Jilin), North Korea, South
Heude, 1894 long-talled goral Russia (Primorsky, Khabarovsk)
Naemorhedus goral -
Hardwicke, 1825 Himalayan goral
india fammu and Kashmir, Himachal
N. g. bedfordi Western Himalayan Pradesh and Uttar Pradesh), Pakistan (Azad
Lydekker, 1905 (= “goral™) goral Jamnis and Kashmir, Federal Capital
Territéry, NWFP)
N. g. goral Hardwicke, 1825 | Eastern Himalayan Bhutsp, China (Tibet), India (Arunachal
(= hodgsoni) goral Pradeph, Sikkim), Nepal
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Chapter 4

Africa

4.1 Algeria
K. de Smet

Introduction

The Democratic and Popular Republic of Algeria is the
second largest (2,332,164km?) country in Africa. It is
formed by a relatively narrow strip of fertile and
habitable land, the Tell, along the northern seacoast,
and by its Saharan region which covers approximately
85% of its surface. The Tell has a relatively complex
physiography formed by a series of east-west running
mountain and valley systems. These include two
mountain ranges, the Tell Atlas (Atlas Tellien; 1,600-
2,300m asl.) and the Saharan Atlas (Atlas Saharien;
1,400-2,300m asl.), between which is the High Plateau
(Haut Plateaux) with an overall altitude of more than
1,000m asl. The Saharan region consists of two great
depressions, the Great Eastern and the Great Western
Ergs, each covered by vast areas of sand dunes. Thrust
between them are some major stone plateaux (“regs”),
with many canyons around the central M’Zab region.
In the desert regions there are also some areas with steep
cliffs up to several hundred kilometres long, which form
good wildlife habitat. The southern part of the desert is
higher and contains three mountain areas. In the
southwest, lie the Adrar des Iforas, with most of their
mass falling in neighbouring Mali. In the southeast are
the Ahaggar and Tassili mountains, whose highest peak,
Djebel Tahat, reaches 3,003m asl.

Winter (November to April) is the rainy season with
near drought conditions dominating the remainder of
the year. The greatest rainfall occurs in the mountains
in the extreme northeast near the coast (>1,500mm),
and diminishes from this region westward and especially
southward. In the northeast and in parts of the Tell
Atlas, oak, cedar and pine forests occur, while the drier
Haut Plateau is covered only by Stipa grasses and
herbs, with some shrubs in the hill regions. Some areas
at the highest elevations of the Sahara Atlas support
pine forests. On the border between the Saharan Atlas
and the Great Ergs, rainfall is around 100mm per year
and vegetation is becoming extremely sparse and
scattered. Further south, rainfall is not only extremely
low, but often highly irregular, with some years receiving
no rain at all. Under these conditions the available
vegetation is not merely scattered but also ephemeral,
being totally dependent on a brief, preceding rainfall.
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Only a few hardy shrubs such as acacias, ethels, and
jujube trees may survive in the mountainous regions or
along the beds of water courses (“oueds”) which have
underground water supplies.

Current status of Caprinae

The Atlas Barbary sheep oraoudad (Ammotragus lervia)
is the only wild caprin present in Algeria, and it is
restricted to some of the semi-arid mountain regions of
the north and to almost every mountain in the southern
partof the Sahara. The species is threatened (vulnerable)
especially in the northern mountains due to habitat
destruction and poaching. General biological details of
the species are reviewed by Gray and Simpson (1980)
and by Gray (1985).

Adult male (left) and female (right lying) Barbary sheep
(Ammotragus lervia) with young of year in background. Hellabrunn

F. Volimar (WWF)



General conservation measures taken

Following the first conservation legislation in 1921, 14
national parks were established under the French
authorities between 1923 and 1947. After a period of
lapsed wildlife and forest conservation, a study was
initiated in 1979 to develop a legal framework to cover
all conservation aspects of natural resources including
the creation of protected areas. By 1983, a national
faunal conservation strategy was sanctioned (Law No.
83-03) based on a hunting decree passed in 1982. This
was followed in 1984 by another decree on the general
management of forests. New statutes for the creation
and management of protected areas were included in
the new decree, together with pollution control and
protection of non-domestic species. At the same time,
directives were issued to a new hunting council to create
hunting reserves and to develop a list of suitable wild
species (IUCN 1992a).

The Ministéredel’Agriculture has overall responsibility
for conservation and has several divisions including the
Direction des Foréts et des regions naturelles which is
concerned with protected areas and the natural
environment. Barbary sheep are fully protected by law,
and even the possession of a stuffed specimen or its
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Threats: They are vulnerable in the northern part of
Algeria where acombination of habitat destruction and
poaching are the major threats. Populations in the
south are more numerous and less threatened.

Conservation measures taken: Listed as Vulnerable
(A2cd) in thel996 IUCN Red List of Threatened
Animals (IUCN 1996), and in Appendix II of CITES.
Fully protected by law, but enforcement is a serious
problem. Barbary sheep occur in four protected areas:
in Belezma, Tassili n’Ajjer, and Ahaggar National Parks;
and in Djebel Aissa State Forest. They also occur about
30km from Mergueb Nature Reserve located in the
central Algerian Haut Plateau, 80km south of Sour el
Ghozlane. A re-introduction is underway for the Moutas
Hunting Reserve in the western Tell Atlas Mountains
(de Smet 1989).

Status within country: Indeterminate.

Conservation measures proposed: 1) Improve enforcement
of existing laws. These are still inadequate because
poachingis a serious problem in the northern mountains.
2) Establish more reserves in the north if the species is
tosurvivein the Saharan Atlas range. It may be possible
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to include such reserves within the framework of the
new national park proposed by the Ministry of Culture
to protect rock engravings in this area. The two southern
national parks should be adequate for their protection
inthatregion. 3) Reintroduce Barbary sheep into Djelfa
Hunting Reserve (20,000ha; est. 1974) located in the
Haut Plateau (34°40'N, 3°15'E), and into Tlemcen
Hunting Reserve (400ha) in northwest Algeria between
Oran and Oujda (34°52'N, 1°15'E).

4.2. Chad
M. Mekonlaou and B-Y. Daboulaye

Introduction

The Republic of Chad covers an area of 1,270,994km?
along the south-central border of the Sahelo-Sahara
region. The lowest area is on its west central border
about 228m asl around Lake Chad and is rimmed all
around by higher land. To the northwest, lies the volcanic
Tibesti massif which reaches its high point of 3,415m asl
on Emi Koussi. The Ennedi plateau, comprised of a

Map 4.1.2. General
distribution of Atlas
Barbary sheep
(Ammotragus lervia) in
Algeria.



series of often heavily eroded sandstone peaks and
plateaux, is to the northeast, while in eastern Chad lie
the crystalline rock mountains of Ouaddai (Wadai). To
the south is the Oubangai plateau and to the southwest,
the Adamawa and Mandara mountains straddling the
borders of Cameroon and Nigeria.

Climatic conditions vary widely throughout the
country, ranging from wet and dry tropical regions
with 800 to 1200mm rainfall per year in the south, through
the semi-arid Sahel zone with 300 to 800mm, to the
northern hot arid regions where rainfall is irregular and
usually less than 25mm annually. Vegetation corresponding
to these climatic regions varies from scattered broadleaf
forests and tall grasslands, to a parkland savannah in the
Sahel zone, and finally a system of bare desert dunes.
Permanent vegetation does grow in the Tibesti mountains
in the north, and there is a relatively rich Saharo-montane
vegetated region with wood and shrub lands, grasslands,
and giant heath communities.

Current status of Caprinae

Saharan Barbary sheep (dmmotragus lervia sahariensis),
known locally as “mouflon & manchettes”, is Chad’s only
wild caprin. It lives in the central and northern regions
along the mountains of the south Sahelo-Saharan region.
Over the last 10 years, political unrest and the war with
Libya have taken their toll on wildlife. No recent censuses
have been made, but the Barbary sheep is believed to have
declined from several thousand in the late 1960s, to only
low numbers today (Newby 1981). The Ennedi mountains
are probably the most likely place where it still occurs in
any numbers. In part, thisis due to the rugged nature of the
terrain which is difficult to penetrate, thus providing
natural protection for the wildlife. See Gray and Simpson
(1980) and Gray (1985) for general information on biology
of Barbary sheep.

General conservation measures taken

Natural resource conservation in the Republic has
been hampered for more than a decade by political
instability. The Department of Environment is beginning
to restore certain habitats (e.g. Zakouma National Park)
and to adopt a suitable wildlife protection policy. A new
Forestry Code was adopted by the government on the 4
February 1989, to regulate the protection and use of
wild animals. This replaced Ordinance 14/63 (28 March
1963) which concerned hunting and protection of
wildlife. Under ordinances in the new forestry code
adopted in 1988, Chad became a signatory to
international conventions including CITES (Ordinance
No. 021/PR/88), RAMSAR (Ordinance No. 020/PR/
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Map 4.2.2. General and suspected distribution of
Saharan Barbary sheep (Ammotragus lervia
sahariensis) in Chad.

Species account

Saharan Barbary sheep
(Ammotragus lervia sahariensis)

Distribution: This species originally occurred widely
throughout Chad from the Tibestsi mountainsin theextreme
northwest, on the Jef-Jef Plateau, in the Ennedi mountains
towards the northeastern border, and as far as Kapka and
Maroone (Map 4.2.2). The northern limit coincides with
the Tropic of Cancer, and the southern extent falls between
latitudes 140°N and 150°N. Today, most animals are
probably restricted to the sandstone massifs in Ennedi.

Population: Animals are difficult to find and there are no
estimates of numbers.

Threats: Poaching for meat and for its cape (hide).

Conservation measures taken: Listed as Vulnerable (A2cd)
inthe 1996 IUCN Red List of Threatened Animals (IUCN

21

1996), and in Appendix II of CITES. Barbary sheep is
totally protected in Chad. It occurs in one protected area,
Fada-Archei Faunal Reserve (La réserve de Faune de
Fada Archei) in northeastern Chad (Map 4.2.1).

Status within country: Indeterminate.

Conservation measures proposed: 1) Carry out surveys in
the Tibesti and Ennedi mountains, and elsewhere to
determine current numbers and actual distributions of
Barbary sheep. 2) Consider establishing a protected area,
preferably a national park or at least a faunal reserve, in
the Tibesti mountains. 3)Improve the levels of protection,
especially anti-poaching efforts, staffing and support for
Fada-Archei Faunal Reserve, as with other protected
areasinthecountry (TUCN 1989a). However, it is necessary
to recognise the very limited resources of the Directorate
of National Parks and Wildlife Reserves. There is also a
need for materials/supplies and available operating
resources to support these developments. The lack of
appropriate surveillance is a handicap for survival of the
species in this region. First of all, a suitable conservation
management system should be developed together with a
practical implementation scheme. Probably three teams,
of four wardens each, will be required for adequate
surveillance. 4) Establish a research centre in Fada.

Acknowledgements: J.P. Thomassey and G. Sournia.

4.3 Egypt
M. Amer

Introduction

The Arab Republic of Egypt occupies the northeastern
corner of Africa extending over 1,002,270km?. Asitdoesin
Sudan to the south, the River Nile dissects Egypt into two
unequal parts. The relatively narrow, fertile strip of the
Nile valley stands in marked contrast to the arid land on
eitherside of it. The Western desert (El Sahra Al Gharbiyah),
the larger of the two areas flanking the Nile, is extremely
arid and without wadis (water-courses). The Al Gelf Al
Kabier Plateau rises in the southwest, ending in the El
Uwaynat mountains just over the border into Sudan,
where peaks reach almost 2,000m asl. The Eastern desert
(ElSahra Al Sharquiyah)is broken extensively by numerous
wadis, and is bordered by the rugged Red Sea hills to the
east. This range rises to more than 1,800m asl, culminating
at 2,187m on Mount Al Shaiyb. In the Sinai peninsula,
three physiographic regions can be recognised. Northern
Sinai consists of areas of mobile sand dunes, interspersed
with mountain ridges including Gabal El Maghara, Gabal



Yelleg and Gabel Halal. Central Sinai extends between
Wadi Sudar in the north, south to the Tih ridge, and a
limestone area dissected by dry canyons that drain into
either the Mediterranean through the Wadi El Arish, or the
Gulf of Suez. The Southern region is mountainous with
peaks in the Al Ajmah range reaching more than 2,500m
asl, including Egypt’s highest, Jabal Katrina (2,642 m).

The climate consists of four seasons, winter (November
to March), spring (March to May), summer (May to
September) and autumn (September to November).
Rainfall varies from 175mm on the Mediterranean coast
to between 2and Smminsouthern Egypt, with the Red Sea
coastal plain receiving almost none. The Western desert
supports almost no vegetation except where some water
occurs. The less arid Eastern desert contains some
vegetation such as acacia, tamarisk, markh and various
species of thorny shrubs, succulents and woody forbs.
This vegetation is particularly developed in wadis in the
Red Sea hills and in Sinai.

Current status of Caprinae

Two species of Caprinae are presentin Egypt, the Egyptian
Barbary sheep or aoudad (Ammotragus lervia ornatus),
and the Nubian ibex (Capra [ibex] nubiana) (Dorst and
Dandelot. 1970; Faragand Abou-Terra. 1900; Haltenorth
and Diller 1977; Osborn and Helmy 1980). Both species
are threatened in Egypt, especially the Barbary sheep
which, if it still exists, is probably on the verge of extinction
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from the U.S. Fish and Wildlife Service, has been
significantly reduced. The Egyptian Environmental Affairs
Agency (EEA) is another governmental agency sharing
responsibility for wildlife conservation in Egypt, and also
for solving environmental problems.

One area, Gebel Elba Conservation Area (Map 4.3.1),
is regarded as a major site for the preservation of North
African fauna (Goodman 1985) including Caprinae.
However, it falls into the disputed Sudan Government
Area in the extreme southeast corner of Egypt, along the
border with Sudan. With both Egypt and Sudan claiming
the area, any legislation requires the agreement of both
parties for it to be realised. Hunting, although banned in
the protected area, does take place in at least one part of it
because neither government claims authority over this
section. Barbary sheep may be extinct in this region, but
Nubian ibex are believed to still inhabit it (Goodman
1985).

General conservation measures proposed

The success of the specific proposals below requires a
serious commitment on the part of Egypt to deal with its
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Map 4.3.1. Locations of
protected areas with
Caprinae in Egypt.

1) Gebel Musa (Mt. Sinai) and
Jabal Katrina Wildlife Reserve
(45,000ha; est. 1977); 2) Assiut
University Protected Area
(27°11°N); 3) Gebel Elba
Conservation Area (480,000ha;
est. 1986).

wildlife. The Egyptian Wildlife staff have proposed such
conservation measures, together with vitally needed public
education programs about conservation.

Species accounts
Egyptian Barbary sheep (Ammotragus lervia omatus)

Distribution: Its former distribution was probably most of
the hills in the Eastern desert and in some rugged areas in
the Western desert, in the hills east of Cairo, and in rugged
terrain bordering both sides of the Nile in Upper Egypt
(Gray 1985). Its more recent distribution included Wadi
El Assiuti and Wadi Mellaha in the Eastern desert, Ain
Dalla and Gebel Uweinatin the Western desert, and in the
Qattatra depression near Minqar Abu Deweiss (Osborn
and Helmy 1980). The most recent (1972) published record
of Barbary sheep in Egypt was from near Bir El Obeiyid,
northwest of Farafra Oasis (Osborn and Helmy 1980). In
the Sudan Government Administration Area in the south,
they are apparently extinct in the Gebel Elba Conservation
Area, but are reported from the nearby Gebel Garf
(Goodman 1985).



Population: No recent systematic surveys; most
information comes from casual observations and second-
hand reports by guides. It is quite possible that the
species is extinct in Egypt (Map 4.3.2).

Threats: Besides hunting and poaching, competition
with livestock and feral camels has probably been one
of the most significant factors in the Barbary sheep’s
decline. The availability and distribution of waterholes
would likely be a major factor in the condition of
populations, and both may fluctuate from year to year.

Conservation measures taken: Vulnerable (A2cd) in the
1996 IUCN Red List of Threatened Animals, and in
Appendix II of CITES. It may still occur in Gebel Elba
Conservation Area (48,000ha; est. 1986), but Goodman
(1985) believed it was extinct there. Assiut University
Protected Area was originally set aside in the 1930s to
protect Barbary sheep, but there are no recent reports
of its presence (Drucker et al. 1993). Two groups of
animals (total 60 animals) are being reared at Giza Zoo
for future re-introductions. To this end, the Egyptian
Wildlife Service, in co-operation with the Zoo’s
directorate, has identified some areas for possible re-
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and Red Sea hills south of Marsa Alam. They may also
occur in the Red Sea hills south of Cairo as far as the Sudan
border. They do not occur west of the Nile. Ibex are very
limited in their distribution in Sinai, being restricted to the
mountainous area of the Gulf of Agaba, from Dahab to
Sharm El Sheikh, and have been observed on Mount Saint
Catherine (EWS, unpubl. data, 1982-85). They probably
also occur on Gabal Maghara, Gabal Yelleg and Gabal
Halal (Map 4.3.3).

Population: On the Sinai Peninsula, between 1977 and
1979, the population in the north has been estimated at
around 50 animals, in the central region around 200, and
in the south 155 (Baharav and Meiboom 1981). There are
no reliable estimates of overall population size in Egypt,
but they are thought to be decreasing except in Sinai where
numbers possibly may be stable.

Threats: Competition with livestock and feral camels
is probably significant. The availability and distribution
of waterholes is likely to be a major factor in the
condition of populations, and both may fluctuate from
year to year. Poaching definitely occurs, but the extent is
unknown.
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Map 4.3.3. Distribution of
Nubian ibex (Capra [ibex]
nubiana) in Egypt.

Conservation measures taken: Listed as Endangered (C2a)
in the 1996 IUCN Red List of Threatened Animals IUCN
1996), and in Appendix II of CITES. The Nubian ibex is
protected by Agricultural Law No. 53/1966 and amendment
1012 July 1992. Hunting of this species is totally forbidden
as mentioned in article 117 of the Agricultural Law.
Unfortunately, enforcement of protective measures is
inadequate due to staffing shortages, lack of funds and the
widely scattered distribution and remoteness of the ibex
populations.

Ibex occur in several protected areas: Gebel Elba
Conservation Area, where hunting is allowed with little
control; in Assiut University Protected Area, where it
was rediscovered in 1984 (Krausman and Shaw 1986);
and in Jabal (Gebel) Musa and Jabal Katrina Wildlife
Reserve in southern Central Sinai. A captive breeding
program exists at Giza Zoo with the main objective of
eliminating the collection of specimens from the wild. There
arenoimmediate plans to reintroduce animalsinto the wild.

Status within country: Indeterminate.

Conservation measures proposed: 1) Survey populations
and their habitat immediately to determine its status in



Egypt. 2) Develop a conservation plan. 3) Consider
government control for Assiut University Protected Area
to ensure full protection because it is one of the few
remaining areas where Nubian ibex definitely still
survive outside the Sinai and Egypt has full control. The
site is in the Eastern desert and includes the Wadi El
Assiuti and its junction with the Wadi Habib (27°10' to
27°11'N, 31°16' to 31°46'E), 20km east of the Upper Nile
Valley and 45km east of the town of Assiut (Asyit). 4) Re-
activate the proposal to make Gebel Elba a National Park
in co-operation with the Egyptian and Sudanese
governments.

Acknowledgements: A.A. Fouda, M.M. Gayyed, P.R.
Krausman, and L.J. Wurfbain.

4.4 Eritrea

J.C. Hillman and H. Yohannes

Introduction

Eritrea is Africa’s newest country and covers 124,000km?,
bordering the Red Sea to the east and Sudan, Ethiopia and
Djibouti on its other boundaries. The country comprises
three main physical areas. The western lowlands lying
around 500m asl along the Sudan border, which are low-
lying and well-watered in the wet season, form the main
agricultural support area along with the central highlands.
The highlands, at around 2,400m asl, are the northern-
most extension of the Ethiopian highlands; rugged, rocky,
and providing some reasonable agricultural areas to the
south, but in the north becoming very arid and
unproductive. The eastern lowlands lie at the foot of the
escarpment, and border the coast. This region is very arid
and desolate, and has very low, unreliable average annual
rainfall (<150mm), with salt-laden soils and areas liemore
than 130m below sea level in the Dallol depression.

Current status of caprinae

The Nubian ibex (Capra [ibex] nubiana) was believed to be
found in scattered, isolated populations in northern
Eritrea (Yalden et al. 1984). The most likely area being
the arid, northern section of the central highlands along
the border with Sudan. Little is known of the current
status of this species or its status for the last 25 years.
However, moredetailed, but uncorroborated information
suggests that there were two separate Nubian ibex areas
in northern Eritrea (J. Bromley, Game Warden, in litt.
1968). There are no published studies of Nubian ibex in
Eritrea.
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General conservation measures taken

Prior to independence, wildlife legislation covering
Eritrea came under the Ethiopian Wildlife Conservation
Organization of the Ministry of Natural Resources
Development and Environmental Protection. People
were allowed to live, cultivate crops and graze livestock
in Ethiopian protected areas. Hunting was strictly
controlled and could take place only under special
permit in Controlled Hunting Areas by non-residents;
elsewhere outside protected areas residents could also
hunt with general hunting permits (IUCN 1987a).
Currently, no hunting of wildlife is permitted in Eritrea
until the wildlife situation can be accurately assessed.

The Yob Reserve was legally established under the
British post-World War II administration in 1959
(Gazetta Eritrea No. 4, p. 31, 16 March 1959), primarily
for the conservation of Nubian ibex and other desert
wildlife species. No formal development occurred
however, and little is known of this area since that time.
Old maps indicate an ibex hunting camp was set up in
the hills nearby the Reserve, suggesting that there were
once sufficient ibex to make hunting them worthwhile.
Since then, there have been 30 years of war of liberation
which has affected almost the entire country, culminating
in the creation of the independent State of Eritrea in
May 1993.

The Wildlife Conservation Department, in the
Eritrean Ministry of Agriculture, has begun detailed
ground surveys of the situation, and has so far covered
the Gash-Setit areas (elephant) and the Danakil area
(wild ass). The Nubian ibex area is a high priority for
the Department for the near future, butitis very isolated
with no road or track developments. Nubian ibex were
never recorded in either of the other two protected areas
established in Eritrea in 1959 — the Nakfa and Gash-
Setit Wildlife Reserves.

Species account
Nubian ibex (Capra [ibex] nubiana)

Distribution: No surveys have been made and its presence
in northern Eritrea (Yalden er al. 1984) near the Sudan
border (Map 4.4.1) is not confirmed.

Population: No estimate.

Conservation measures taken: Listed as Endangered (C2a)
inthe 1996 IUCN Red List of Threatened Animals IUCN
1996). None of the past “Protected Areas” are considered
to have any relevance to the present context, although
Yob Wildlife Reserve was believed to contain the species.
The Nakfa area in particular was the scene of fierce



fighting and destruction. Thesituation is being reviewed in
detail and proposals for the conservation of wildlife in the
future will be made once the current situation has been
assessed.

Status within country: Indeterminate.

Conservation measures proposed: Now that the northern
region is safe, 1) carry out detailed surveys for Nubian
ibex in northern Eritrea from the ground and from the
air as soon as resources are available. These censuses
are needed to estimate numbers and distribution of any
populations which are found. 2) Based on these data,
develop a conservation strategy for the species.

4.5 Ethiopia
J.C. Hillman, H. Hurni and B. Nievergelt

Introduction

Ethiopia covers 1,099,600km?, and can be divided into
three main physiographic regions. The Rift valley runs
north-south through the centre of the country at an
elevation of around 1,500m asl dissecting the Ethiopian
plateau into eastern and western sections. The 40 to 65km
wide Valley contains numerous lakes, and in the Danakil
plainto thenorthare several active volcanoes. The Western
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Map 4.4.1. Suspected
distribution of Nubian
ibex (Capra [ibex]
nubiana) in Eritrea. This
area is the same as the
location of the previous
Yob Wildlife Reserve
(2,658km2; est. 1959)
which was the area
Nubian ibex may have
been restricted to in
Eritrea.

highlandslie between 2,400 and 3,600m asl. Their northern
part is formed by the Tigrean highlands, while in the
central region are flat-topped, basaltic tablelands with
large extinct volcano systems on top. One of them is the
Simen mountains, which includes Ethiopia’s highest peak,
Ras Dejen at 4,543m asl. The Blue Nile cuts a deep gorge
through the Western highlands south of the Simen
mountains and on its southern side is the Shewan plateau.
This is the largest area of the Western highlands, with an
average elevation of more than 2,140m but dropping off to
the south. As in the north, this region is cut by numerous
deep gorges. The Eastern highlands, like the Western
region are mainly basaltic at higher elevations. The highest
region forms the steep eastern flanks of the Rift valley, with
Mount Tullu Deemtu in the Bale mountains reaching
4,377m asl. In the central region, between the Genale and
Wabe Shebele rivers, is the 4,000m plateau of the Bale
massif. To the northeast lies the Harerghe plain at about
1,000m asl, which continues southeast into the Ogaden
region. To the south of the Eastern highlandsis the Borena-
Sidamo plain which is at around 1,000m asl.

Ethiopia’s climate is influenced by the southwest-
northeast Indian Ocean monsoon system, the Atlantic
windstreams from the west, and the sheer mass of the
Ethiopian highland blocks. Asa result of these, the majority
of the highlands receive an 8-month long rainy season,
from March through October, with a slight decrease in
May and June. The surrounding lowlands on the other
hand, receive rain in one or two wet seasons, in April-May
and October-November. Frosts are a frequent occurrence



at higher altitudes in the dryer periods, with extremes of
daily temperature fluctuation at the same time in the
highest mountains. A range of minus 25°C to +26°C has
been recorded in January in the Bale mountains within 24
hours. Snow commonly falls at the highest altitudes, but
rarely remains for more than 24 hours.

Current status of Caprinae

Ethiopia is home to the world’s only population of Walya
or Walia ibex (Capra [ibex] walie), which is one of the
members of the unique Simen mountains’ fauna (Yalden
et al. 1984). Although there are small populations outside,
most remaining Walia ibex are found within the Simen
Mountains National Park (Map 4.5.1). Here they may be
receiving adequate but limited protection, and the
subspecies is still considered to be endangered due to low
numbers and the very restricted area of remaining habitat.
Walia ibex is used by the Ethiopian Wildlife Conservation
Organization and the Ethiopian Wildlife and Natural
History Society as their emblem, and frequently features
in other Ethiopian symbolism.

There is an unsubstantiated report of Nubian ibex
(Capralibex] nubiana) in the Tendaho Estates area, where
the Awash river reaches its northernmost point before
turning south to Lake Abbé on the Djibouti border.

General conservation measures taken

Wildlife conservation in Ethiopia comes under the
Ethiopian Wildlife Conservation Organization (EWCO),
currently in the Ministry of Natural Resources
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Park and surrounding areas of the Simen mountains. A
detailed management plan for the Park and surrounding
areas was developed after a 20-year inter-disciplinary
research program (Hurni 1986). It deals not only with the
Walia ibex but all the area’s unique wildlife, as well as the
needs of the rural human population. Although some
funds do exist for the plan’s implementation, progress has
been halted by the recently concluded civil war in the
country. Implementation can take place when conditions
have improved (EWCO 1991).

Species account

Studies of the ecology and behaviour of Walia ibex have
been published (Dunbar 1978; Dunbar and Dunbar 1981;
Nievergelt 1974, 1981).

Walya or Walia ibex (Capra [ibex] walie)

Distribution: Currently found only in the Lemalimo to
Walia Kend-Silki sectors of the Simen mountains, in
the Gonder Administrative District of north-central
Ethiopia (Map 4.5.2). Formerly more widespread in the
Simen Mountains, the greatest concentration now
occurs within Simen Mountains National Park, mainly
along 25km of the northern escarpment between Adarmaz
Camp and Chennek Camp. There are also four small
populations outside the protected area: north of Werk
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Map 4.5.1. Location of
Simen Mountains
National Park (19,000ha,
est. 1969; World Heritage
Site 1978) which contains
Walia ibex (Capra [ibex]
walie) in Ethiopia.

Amba west of the park; between Silki and Walka northeast
of the park; between Bwahit and Mesarerya; and just
north of Weynobar along the Ras Dejen escarpment to the
north.

Population:The total population appearsto haveincreased
slightly since the park was created, and at the time of the
most recent survey (1989) was estimated to be <400
animals (Nievergelt, unpubl. data).

Map 4.5.2. Known and suspected distribution of
Walia ibex (Capra [ibex] walie) in Ethiopia. Note
that Walia ibex are restricted to Simen Mountains
National Park and its immediate environs.




Threats: The population appears to have survived the civil
war relatively unscathed. Until 1989, numbers were believed
to have remained stable (Hurni, pers. obs.). The most
recent reports (EWCO 1991; Hillman 1991) indicate that
ibex are still present in the park, but a current estimate of
numbers is not available. The main conservation problem
isthat the remaining natural habitat is extremely limited. In
addition, threatscome from huntingand habitat destruction
caused by human encroachment, even though most of the
villagers who lived in the Park have been re-settled outside.

Conservation measures taken: Listed as Critical (C2b) in the
1996 IUCN Red List of Threatened Animals (IUCN 1996),
and listed in Class A of the 1969 African Convention. The
Walia ibex is protected by Ethiopian law and cannot be
hunted except under a Special Permit for Hunting Game
Animals for Scientific Purposes. The majority of Walia
ibex live in the Simen Mountains National Park. Although
villagers from the lowland areas of the Park were removed
from the Park in 1978, the human population growth rate
is such that there will be further pressure on the Park. Some
people still live in the Park, and it is suspected that all those
resettled outside have returned to the Park over the past
decade. The remoteness of the area makes legislation
difficult toenforce. Since 1985, the Park has been inaccessible
due to the civil war, but the most recent information
indicates thatalthough the Park’s buildingsand equipment
have been destroyed, the wildlife and environment may still
be in good condition.

Status within country: Endangered.

Conservation measures proposed: 1) Establish the 400km?
buffer zone proposed in the 1986 Management Plan (Hurni
1986) for Simen Mountains National Park. This would
increase the effective area of Simen Mountains National
Park to 590km? and serve two main functions. a) It will
provide an ecologically stable and socially secure
region for rural inhabitants so that they are no longer
dependent on the Park’s natural resources. In conjunction
with this, and in accord with the Government’s national
parks policy, every effort should be made to relocate the
Park’s remaining local human population, followed by
reclamation of areas they and previous farmers occupied.
All hunting within the Park must cease and regulations
effectively enforced. b) Development of buffer zones must
include provision for natural movement corridors
along the escarpment ranges that are vital for allowing
the ibex and other wildlife to disperse in and out of the park.
2) Although no hybrids of domestic goats with Walia ibex
have been reported, they are not inconceivable. Free-
ranging domestic goats must be eliminated from the Park
and around other ibex populations to exclude the possibility
of hybridization occurring at some future date. 3) With no
Walia ibex in captivity anywhere in the world, a captive
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breeding program should be developed, a small number
should be captured to form the nucleus of a captive breeding
group in a closely managed and protected location in
Ethiopia, and for a captive breeding population outside the
country. Such a program would provide insurance against
natural disasters and furnish animals for re-introductions
into other parts of the Simen Mountains, as well as for
other suitable areas such as the Wofwasha-Ankober area,
northeast of Addis Ababa.

4.6 Libya
D.M. Shackleton and K. de Smet

Introduction

The People’s Socialist Libyan ArabJamahiriya borders the
Mediterranean and covers ca. 1,748,700km?. The Jabal
Nafusah range and the associated Gefara plains lie in the
northwest. The plains rise from sea level to about 300m at
the foot of the Jabal Nafusah. This latter is a limestone
range reaching 610 to 915m asl and stretching for
approximately 350km. Another limestone mountainrange,
the al-Jabal al-Akhdar, runs for about 160km along the
coast in the northeast, between 600 and 915m asl. Between
these and to the south lies the vast Saharan plateau,
covering almost 99% of the country. This includes two high
plateaux, the al-Hammadah al-Hamra in the northwest,
and the al-Haruj al-Haswad in the centre, and the Tibesti
mountainsrising to almost 2,300 m, along southern Libyan-
Chad border.

Rainfallis highest along the coast (average between 254
to 380mm) not only decreasing inland but also becoming
highly irregular. The world’s highest degree of aridity was
recorded at Sabhah in the east-central region. Areas with
less than 150mm annual precipitation are semi-desert with
sparse vegetation. Annual grasses grow only for a short
period after rains. Rainfallis sufficient for forests of juniper
and lentisk to grow on the slopes of the al-Jabal al-Akhdar,
but grasslands predominate in the drier Jabul Nafusah.

Current status of Caprinae

The only species of Caprinae in Libya, the Barbary sheep
or aoudad (Ammotragus lervia) is represented by two
subspecies (fassini and sahariensis), although A. I. blainei
wasreported by Shaw (1933, citedin WCMC 1986). Barbary
sheep appear to always have been rare in Libya, but heavy
hunting pressure appears to have reduced it to dangerously
low numbers in recent years (Essghaier 1980). Only general
biological information is available on the species (Gray
and Simpson 1980; Gray 1985).



General conservation measures taken

Legislation affecting Barbary sheepisknown only regarding
protected areas. Forest reserves and national parks are two
forms of protected areas in Libya. Some forest reserves
meet UN criteria for managed nature reserves. The first
national park was established in 1978, and three types were
originally considered (wildlife park, natural sanctuary,
multipurpose reserve). National parks fall under the
Secretariat of Agriculture, and are administered by the
Forests and Range Management and National Resources
Department. The Arab Centre for the studies of Arid
Zones and Drylands, also is involved in national parks.
One of the goals of the national parks’ system is restoring
native wild animals in protected areas (IUCN 1992a).

Species account

Barbary sheep (Ammotragus lervia)

Distribution: The species was reported to occur between
Murzuq and Socna in the west-central region of the country

(Harper 1945, cited in Munton 1987). Libyan Barbary
sheep (4. I. fassini) inhabited the Hamada el Homra, the
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regionsouth of Gatroun in the Fezzan, near Socna, Uaddan
and Murzuq, and some around Ghadames and Kufra
(Hufnagel 1972). Kordofan Barbary sheep A. I. sahariensis
was reported in Arkenu, Gebel Uwainat, and Dalloni at
Tierko and Tousside in the Tibesti (Hufnagl 1972). No
recent information on distributions is available (Map
4.6.1).

Population: No estimates.

Threats: Reported as rare in 1945 (Harper 1945, cited by
Munton 1987), Hufnagl (1972) suggested that 20 years ago
they were not intensively hunted and were not threatened.
However, more recently, Essghaier (1980) suggested that
the species was probably highly endangered due to
overhunting. Livestock over-grazing is a threat to other
wildlife, but whether this affects Barbary sheep is not
known, though probable.

Conservation measures taken: Listed as Vulnerable (A2cd)
in the 1996 IUCN Red List of Threatened Animals (IUCN
1996), and in Appendix II of CITES. It is not known
whether Barbary sheep are protected by law. The species
was introduced into Tripoli Nature Reserve (870ha; est.
1978), located between Tripoli and the Tripoli International

Map 4.6.1. Suspected
distribution of Barbary
sheep (Ammotragus
lervia) in Libya.



Airport (32°49'N, 13°12'E). It may also occur in Jabel
Nefhusa Nature Reserve (20,000ha; est. 1978) in northern
Libya in the Jebel Tarabulus range of the Jebel Nefhusa
mountains (Tripolitania Region 32°N, 12°50'E). A
recommendation was made to fence the entire area, and
then release Barbary sheep and Gazella dorcas (Drucker
et al. 1993). However, this reserve does not appear to fall
within the suspected distribution of the species shown in
Map 4.6.1.

Status within country: Indeterminate.

Conservation measures proposed: Conduct population
surveys to determine current distributions and status in
Libya.

4.7 Mali

B. Lamarche

Introduction

The Republique du Mali is one of the largest countries in
Africa covering 1,240,192km?. The country is generally
flat with only localised highland regions. In the south and
southwest are sandstone plateaus lying between 300 and
600m asl, and cut by the Senegal and Niger river systems.
The southeastern and eastern plateaus consist of broken
hills ranging around 300m high. All these plateaus are
extensions of the Guinea highlands and form part of the
Sahel. Central Mali is formed by the alluvial plains of
Mrréyé and Azzawad, of the Niger river basin. The
Tanezrouft and Taoudenni plains, in the northern part of
the country, are covered by vast areas of sand dunes or
ergs, southern extensions of the Sahara. The main highland
region, the Adrar des Iforas, is found in the northwest
corner along the border with Algeria. This eroded
sandstone plateau is the southwestern extension of Hoggar
mountain region of the Sahara. Here, elevations run
between 400 and 500m asl.

Mali, in the inter-tropical zone, has a hot, dry climate,
with two main seasons and three climatic zones. The rainy
season runs between June and October, with the rest of the
year beinga dry season. The Sudanicclimate zone, covering
about 33% of the country from the southern border north
to 15°N, has an annual rainfall of 500 to 1300mm and
average temperatures of 24° to 30°C. In this zone, forests
occur along rivers and the border with Guinea, while
elsewhere the area is predominantly savannah. The Sahel
climaticzone borders the Sahara and receives between 200
to S00mm rain per year and temperatures between 23° and
36°C. A steppe vegetation characterises the Sahel region,
with drought resistant trees such as baobab, doum palms,
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and palmyra in the south and even more arid adapted
species such as acacia, mimosa and cramcram nearer the
Sahara. In the third climatic zone, the Sahara in the north,
rainfall is irregular and usually less than 180mm per year.
Here perennial vegetation is rare, and the area is generally
desert to semi-desert.

Current status of Caprinae

Barbary sheep (Admmotragus lervia) is the single wild
caprin occurring in Mali. The subspecies is probably
A. I sahariensis. 1t is believed to be limited in numbers and
restricted to the mountains of the Adrar des Iforas which
are located in the northeastern part of the country.

General conservation measures taken

Following independence, Law No. 68-8/AN-RN (1968)
setting out the Forestry Code and Ordinance No. 68-8/
CMLN (1969) which covers the Hunting Code, superseded
their equivalent decrees of the previous French colonial
administration. The Hunting code has since been replaced
by the Wildlife Management Code (Law No. 86-43/AN-
RM) in 1986 (IUCN 1992a). The National Parks
Department (Direction des parcs nationaux) is supervised
by the Department of Water and Forests (Direction generale
des eaux et foréts) of the Ministry of Natural Resources
and Animal Husbandry (Ministére des resources naturelles
del’elevage) (IUCN 1987a). Definitions of protected areas
are generally based on the 1968 African Convention (IUCN
1989a). The Service des Eaux et Foréts is responsible for
wildlife management in Mali. The Barbary sheep receives
no protection nor occurs in any protected areas in Mali.
Mali is party to the African Convention on the
Conservation of Nature and Natural Resources (1968)
and the World Heritage Convention. Itisalso a participant
in the UNESCO MAB Programme, and acceded to the
Convention on Wetlands of International Importance
(RAMSAR Convention) in 1987 (IUCN 1989a).

Species account

Barbary sheep (Ammotragus lervia)

-Distribution: Believed to occur only in the Adrar des Iforas

(Map4.7.1) of northeastern Mali, where it was considered
rare (Newby 1981).

Population: No population data available.

Threats: Poaching, and food and habitat loss due to
fuelwood gathering.



Conservation measures taken: Listed as Vulnerable (A2cd)
in the 1996 IUCN Red List of Threatened Animals IUCN
1996), and in Appendix II of CITES. Barbary sheep occurs
in no protected areas in Mali.

Status within country: Indeterminate.

Conservation measures proposed: 1) Conduct censuses and
surveys to determine population composition, numbers,
and distribution of Barbary sheep within the Adrar des
Iforas. From these data, 2)develop conservation strategies
and 3) consider the feasibility of establishing a protected
area for Barbary sheep in this region.

4.8 Mauritania
B. Lamarche

Introduction

The Islamic Republic of Mauritania begins at the Atlantic
coast and covers 1,030,700km? forming part of the western
Sahara. Physiographically the country is characteristically

Map 4.7.1. Suspected
distribution of Barbary
sheep (Ammotragus
lervia) in Mali.

a flat region, beginning with the low coastal plain and the
lower Senegal River valley which runs along the border
with Senegal, where the elevation is less than 45m asl.
Continuing inland to the interior plains, the land rises to
180 to 230m asl in the form of numerous tablelands joined
by long gentle slopes. The gently sloping topography is
broken by cliffs and faulted scarps, some of which may be
270m high, and by inselbergs, the highest of which, Kediet
Ijill, reaches 916m asl. Dunes cover almost 50% of the
country.

Mauritania’s arid climate is due to the drying effect of
the northeast trade winds. Aridity increases from south to
north, ranging from around 640mm to 25mm rainfall per
year. In the south, the Sudanicsavannah, a grassy parkland,
with baobab and palmyra palm trees is replaced by Sahel
vegetation dominated by acacias. With further decreases
in precipitation towards the interior, desert conditions
increasingly prevail. :

Current status of Caprinae

The Barbary sheep (Ammotragus lervia) is the only wild
caprin found in Mauritania; the subspecies is probably the
Saharan Barbary sheep (A. L sahariensis). Though no



estimate of its numbers is available, the species is believed
to be decreasing due primarily to hunting.

General conservation measures taken

The Hunting and Wildlife Protection Act (1975) deals with
thecreation of national parks and faunal reserves. Protected
areas are the responsibility of the Department of
Conservation of Nature, Ministry of Rural Development
(IUCN 1989a). Mauritania ratified the Convention for
World Heritage Sites in 1981, and its only national park,
Banc d’Arguin, was inscribed as a World Heritage site in
1989 (IUCN 1987a). Barbary sheep occur in one protected
area (Map 4.8.1).

Species account

Saharan Barbary sheep
(Ammotragus lervia sahariensis)

Distribution: Barbary sheep were recorded in ’Adrar de
Mauritanie (Dhar Adrar) as recently as 1986 (Alados and
Vericad 1993).

Map 4.8.1. General distribution of Saharan Barbary
sheep (Ammotragus lervia sahariensis) in Mauritania.
This area also includes the Adrar Mouflon Partial
Faunal Reserve, the only protected area in Mauritania
with Barbary sheep.
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Population: There are no population estimates available
but Newby (1981) stated that it was very rare, while
Verschuren (1985) reported it to “live in fairly large
numbers” in the Adrar mountains (Map 4.8.1). At this
time numbers appear to be very low and decreasing.
Barbary sheepis probably endangered in Mauritania.

Threats: The main threat to the species is hunting,
although livestock grazing, fuelwood gathering and
desertification have negative additive effects by causing
loss of habitat and food.

Status within country: Indeterminate.

Conservation measures taken: Listed as Vulnerable (A2cd)
inthe 1996 IUCN Red List of Threatened Animals (IUCN
1996), and in Appendix II of CITES. Barbary sheep
receives partial protection only in Adrar Mouflon Partial
Faunal Reserve (Map 4.8.1).

Conservation measures proposed: 1) Carry out censuses to
determine numbers and distributions. 2) Develop
protection measures based on these data. 3) Conservation
actions must involve the co-operation of local people
whose help will be essential in censusing Barbary sheep.
Involving local people directly in any protection measures
and employing them as game wardens will help ensure the
success of any program.

4.9 Morocco
(including Western Sahara)

S. Aulagnier and M. Thévenot

Introduction

Located in the northwestern corner of Africa, Morocco
(including Western Sahara) extends over an area of
720,850km? from latitude 21° to 36°N. It is the most
mountainous country of North Africa. The limestone
Rif mountains run along the north coast rising
abruptly from the Mediterranean to 2,456m asl (Jbel
Tidighine). The Atlas mountains divide the Eastern
plateaus, pre-deserticand Saharan Hamadas from Atlantic
Morocco. The northern chain, extending southwest-
northeast, is the Middle Atlas rising to 3,340m (Jbel Bou
Nasser). The largest mountains are the High Atlas,
which extend east from the Atlantic coast for more than
650km to reach more than 3,500m asl, including Jbel
Toubkal (4,167m asl), North Africa’s highest peak. The
Anti-Atlas run south-westward from the High Atlas
towards the Atlantic Ocean. The pre-desertic Eastern
plateaus and Hamadas lie to the east and south of the



Atlasmountains, more than 1,000m asl. Atlantic Morocco
consists of the coastal plains (Rharb, Chaouia, Doukkala,
Souss), the Central plateau, and the arid central plains
(Tadla, Haouz).

The Moroccan climate is hot-temperate with two main
seasons; a dry, hot summer, and a mild winter with heavy
precipitation. Rainfall is most abundant in the northern
regions, where it exceeds 1,000mm per year in the Rif and
some parts of the middle Atlas. East and south of the Atlas
mountains and in the central plains, the average is between
200 and 400mm, decreasing below 200mm in western
Sahara. Innorthern Morocco, vegetation tends to be typical
western Mediterranean with evergreen oak, (Quercus ilex),
predominating. Forests of cedar (Cedrus libani), juniper
(Juniperus thurifera), and fir (Abies pinsapo), occur in the
mountains, while cork oak (Q. suber), juniper (J. phoenica),
thuya (Tetraclinis articulata), pines (Pinus halepensis,
P. pinaster) and oleaster (Olea europea), growin the Atlantic
plains and plateaus. Here, agriculture and pastoralism
allow the persistence of woods and at least matorral
vegetation types typical of the Mediterranean. The eastern
plateaus are covered by the alpha (Stipa tenacissima)
grasslands, and in southern Morocco, after some sparse
forests of argan (Argania spinosa), pre-Saharan and Saharan
regions are covered with sagebrush (Artemesia herba-alba)
and jujube (Ziziphus) steppe, with acacias (4cacia gumifera,
A. raddiana).

Current status of Caprinae

Caprinae arerepresented in Morocco by a single species the
Barbary sheep (Ammotragus lervia), known variously as
“aoudad” (Berber), “arrui” (Arabic) or “mouflon a
manchettes” (French). The subspecies occupying Morocco
is the Atlas Barbary sheep A. . lervia according to Ansell
(1971); however, the southern limit of this taxon is unknown.
The subspecific identification of animals from Western
Sahara remains in doubt, although Harper (1945)
provisionally referred to them as Saharan Barbary sheep
(A. l. sahariensis). Some specimens from Rio de Oro were
brought to Estacion Experimental de Zonas Aridas
(Almeria, Spain) and bred in captivity, and by 1986 they
numbered 40 individuals (14 males, 26 females) (Alados et
al. 1988). Barbary sheep occur in small, widely scattered
populations throughout the main mountain regions of the
country (except the Rif Mountains), but occasionally in
flat areas where human activity is low. They are usually
observed in small groups, although formerly larger herds
were relatively common. General details of the biology of
Barbary sheep in Africa are given by Gray and Simpson
(1980) and Simpson (1980). Major problemsstill threatening
the survival of most populations are similar for all large
mammals, and include overgrazing by domestic livestock
(evenin protected areas), deforestation, humandisturbance
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and poaching (Aulagnier and Thévenot 1986a; Loggers
et al. 1992).

General conservation measures taken

The legal basis for wildlife conservation in Morocco
includes texts related to the status of protected areas and
habitat management, and texts on hunting rules (Moroccan
legislation refers also to Western Sahara). The Ministry of
Agriculture hasadministrative responsibility for protected
areas, while the Direction des Eaux et Foréts is responsible
for general management and activity co-ordination. And
atalower level, the Division de la Péche, de la Chasse et de
la Protection de la Nature, deals with the day to day
activities in protected areas and game preserves. Also in
the Ministry of Agriculture, the Direction de I’Elevage,
deals with pastoralism and the Direction de Recherche et
d’Exploitation Forestiére with preservation of forests and
reforestation.

The Ministerial Order of 21 May 1921, regulates the
use and rights to common pasture in state forests. The
Royal Decree or Dahir of 11 September 1934, established
national parks as protected areas while maintaining the
use-rights established earlier. This Dahir requires
ministerial decrees for the establishment of parks. For
example, Toubkal National Park (50km south of
Marrakech), the first of the two national parks, was
established on 19 January 1942. Ministerial decrees in
1962 and 1978, authorised the establishment of reserve
areas that are to receive complete protection from
commercial exploitation, grazing, building and hunting.
Currently there are 13 nature and wildlife reserves (mainly
wetlands), but unfortunately none meet international
standards.

Utilization of wildlife is scheduled by the Dahir of 21
July 1923, which specifies which species can be hunted and
during which period of the year. A ministerial order of
3 November 1962, gives rules for the preservation of
endangered species, restricting the destruction of prejudicial
species (Chapuis 1973). Huntingis prohibited permanently
in the 80 permanent preserves (grazing and cultivating are
allowed), while the ban is temporary in the biennial reserves.
Biennial reserves are areas of the public domain which are
closed for hunting on a 2-year rotational basis. Every two
years, approximately one third of the public domain is
classed as biennial reserve and closed to hunting. The goal
of this management system is to maintain numerous game
populations. In addition to the biennial reserves, there are
10 hunting reserves managed by private hunting societies
(e.g. Sochatour), Royal Reserves (four of which are hunted
each year), and reserved areas for dune repair, reforestation,
control of soil erosion and protection forestry posts. The
areas surrounding marabouts and other religious areas
are also protected de facto.



Each year, 1,600,000ha of reserved areas, 600,000ha of
permanent hunting preserves, and 10,000,000ha of biennial
reservesare protected in Morocco. Despite this, thecurrent
system of reserve and park management has only limited
success in protecting large mammals from overgrazing by
domesticsheepand goats whichcanquickly destroynatural
habitats.

Economic constraints are so important that only
supported programs with obvious and quick benefits are
considered. In this way, the Ministry of Tourism became
interested in national parks, and together with the Ministry
of Agriculture, is studying ways to develop a tourist
industry based on nature and wildlife. Barbary sheep
occursin four protected areas, allin Morocco (Map4.9.1).
While awareness is slowly growing in urban centres, an
education program to explain the need to conserve the
environment is urgently required for the rural population.
The Société Marocaine du Droit de ’Environment
(SOMADE)and the Association Marocaine de Protection
de ’Environment (ASMAPE) are two non-government
associations established to further conservation of
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et Vétérinaire Hassan II, I.LN.R.A, etc.). Locally, a single
managing organization, collaborating with local and
regional representative leaders and the main authorities in
rural communes, should be mandated to manage and
enforce rules and regulations. They should also be able to
advise all activities inside and around each protected area.

Lastly, there is a clear need for a long-term education
program to develop in the public an understanding of the
need for wildlife conservation. Environmental education
is essentially non-existent at the moment and it is vital that
people come to realise that natural resources are not
endless. This program should be addressed both to the
urban and rural populations.

Species account

Barbary sheep (Ammotragus lervia)

Distribution: Found scattered throughout most main
mountain regions except the Rif (Map 4.9.2). Barbary
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Map 4.9.2. Distribution of
Barbary sheep
(Ammotragus lervia) in
Morocco, including
Westemn Sahara.

sheep occurs in small dispersed populations in the
ranges of the Middle Atlas (Jbel Bou Nasser, Jbel
Taghioult and Jbel Bou Iblane) and in the Figuig region
(Jbel Grouz and Jbel Maiz). The highest densities occur
in the eastern High Atlas around Jbel Ayachi south to
Todgha gorges, and in the western High Atlas at
Takherkhort near Jbel Toubkal. Small populations still
survive in the central High Atlas and in the Haha region at
the extreme west of this range (Aulagnier and Thévenot
1986b). In the Anti Atlas, some animals are reported from
Jbel Siroua and small herds have been observed quite
frequently near Igherm and Anezi (Lamsalli, in /it. 1988;
Mellado 1989). There have been no reliable reports from
Western Sahara since the surveys of Morales Agacino
(1949) and Valverde (1957), but the species is probably
still extant in the Oued El Dahab according to soldiers
stationed there.

Population: The total population in Morocco is estimated
to be between 800 and 1,000 animals. No estimates are
available for Western Sahara.



Threats:Barbary sheep was quiteabundant and widespread
at the beginning of this century (Panouse, 1957), but has
since declined due to overhunting with modern firearms,
poaching, feral dog predation in the recent past, and
especially today, to habitat destruction. The expanding
human population’s needs for more timber and food
reduce available habitat, as logging, crops and grazing
ascend into mountainous areas. In the Western Sahara,
hunting by soldiers is a serious threat, and here the species
may already be extinct (Valverde 1968).

Conservation measures taken: Listed as Vulnerable (A2cd)
inthe 1996 IUCN Red List of Threatened Animals (IUCN
1996), and in Appendix II of CITES. Since 1958, the
annual ministerial order regulating hunting has severely
restricted taking Barbary sheep. For example, in 1961 the
species could be hunted for only three days, and only one
dayin 1966. Since 1966, the species is fully and permanently
protected.

Barbary sheep occurin four protected areasin Morocco
(Map4.9.1). Takherkhort Hunting Reserve was established
in 1967 to preserve the species. This reserve of 1,230ha is
situated in the western High Atlas mountainsandisadjacent
to Toubkal National Park. Although around 350 to 400
animals occupy the hunting reserve, grazing by livestock is
a serious threat. Animals from the reserve have been used
for re-introductions to other areas. One of these areas was
Sochatour’s Tiradine Hunting Reserve in the western High
Atlas near Amizmiz. The native vegetation is evergreen
oak forest, and the Barbary sheep is reported to be
reproducing and numbered around 70 animals in 1990.
Barbary sheep also inhabit a number of other hunting
reserves, most of which are so small that they are occupied
only seasonally and have little significance for conservation
of the species. It also occurs in Toubkal National Park but
atlow density. In 1986, the Moroccan Ministry of Tourism
and the U.S. National Parks Service Joint Evaluation
Teamreported that the park was of international importance
for the protection of Barbary sheep habitat along with
other flora and fauna. Environmental education programs
are planned within the park, but more staff are required to
control livestock grazing within its boundaries. Before
creation of the proposed Eastern High Atlas National
Park, the provincial authority of Er Rachidia supported
the protection of Barbary sheep within its jurisdiction, by
establishing a network of guards in 1987. Recent reports
indicate the population of just less than 100 individuals is
reproducing and increasing in numbers.

Status within country: Vulnerable in Morocco;
Indeterminate in Western Sahara.

Conservation measures proposed: 1) Survey to determine
status and distributions in Western Sahara. 2) Increase the
number of protected areas. The project of an Ida-ou-
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Tanane National Park (Guillaume and Bons 1975)
unfortunately failed, but it is to be hoped that the more
recent project of the Eastern High Atlas National Park
(created for the conservation of Barbary sheep) will succeed.
Among the most valuable and interesting natural places
where Barbary sheep need protection, three or four national
parks or permanent reserves can be proposed: Jbel Grouz
and Jbel Maiz (arid hills near Figuig), Jbel Bou Iblane or
Jbel Bou Nasser (eastern Middle Atlas), and some area of
rocky argan bush in the Anti-Atlas (between Igherm and
Tata). One national park could be also of great value in the
central part of Western Sahara (Oued Ed Dahab Province).
3) Hunting and grazing should be strictly forbidden in
protected areas. 4) Employ a sufficient number of wildlife
guards to enforce regulations effectively.

4.10 Niger
C.D. Magin and J. Newby

introduction

The Republic of Niger is one of the largest countries in
western Africa encompassing approximately 1,200,000km?.
Its topography is dominated by arid highlands, and by
desert which covers approximately 60% of the country. In
the northeast are a series of high plateaus, the Plateaux du
Djado, de Magueni and du Tchigai, which link the Ahaggart
mountains of Algeria with the Tibesti mountains of Chad.
In the north central part of the country, the Massif de I’Air
rises to around 1,800m asl with its highest point Mount
Greboun at 2000m. To either side of the Massif is the
Nigerian Sahara, and to the south extending along the Niger
river and the border with Nigeria are lower plateaus, ending
at the Lake Chad basin in the extreme southeast corner of
the country. The rainy season in the south occurs between
June and October and an average of 560mm falls each year.
Only about 30% of Niger is savannah, and in the rest of the
country desert conditions prevail. The Niger river basin in
the southwest corner of Niger is the only really fertile region.

Current status of Caprinae

The single species of Caprinae in Niger is the Air Barbary
sheep (Ammotragus lervia angusi). The speciesis confined to
the desert mountains and hills north of the 100mm isohyet
in the region defined geographically as the climatic Sahara.
In the Air mountains, the Barbary sheep occupies two
habitat types: the rocky foothills between 600 and 800m asl,
and the rugged mountain massifs 600 and 2,100m asl. The
Barbary sheep is well adapted to the inhospitable
environment it occupies, but because of human activities it



is now considered Vulnerable, particularly outside the one
protected area it inhabits.

General conservation measures taken

Allhunting in Niger has been banned since 1964, although
it has not been widely enforced. The agency responsible for
wildlife conservation and management of protected areas
is the Direction Faune, Péche et Pisciculture of the Ministére
de I’Hydraulique et de 'Environnement.

The Barbary sheep only occurs in one protected area in
Niger, in the vast Réserve Naturelle Nationale de L’Air et
du Ténéré, in north-central Niger (Map 4.10.1). Created in
January 1988, the reserve covers 7,737,000ha of Saharan
desert and Sahara-montane habitat. The reserve may
harbour as much as 70% of the total population of Barbary
sheep in Niger and theoretically should be adequate to
ensure conservation of this species in Air. The management
of the reserve was supported by a joint WWF/IUCN
conservation and development project until 1992, when
guerrilla action by Tuareg rebels forced its suspension.
Since government personnel withdrew, local people under
tribal leaders formed a Provisional Committee to assume
responsibility foritsmanagement (Hislaire 1994). Populations
of Barbary sheep elsewhere in Niger are not adequately
protected however, and further measures are required.

Two recently formed Nigerien non-government
organizations, the Organisation Nigerienne des Voluntaires
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pour la Protection de ’Environnement (ONVPE) and the
Alliance Niger Vert (ANYV), are concerned with all aspects
of environmental protection including wildlife. In the
future, these NGO’s could support Caprinae conservation
by raising public awareness.

Species account

There are two reports on the ecology of Barbary sheep in
Niger (Magin 1990b; Watkins and Watkins 1986), while
general information is summarised by Gray and Simpson
(1980) and Gray (1985).

Air Barbary sheep (Ammotragus lervia angusi)

Distribution: Occupies all the massifs of the Air mountains
between approximately 8° and 10°30'E, and 17° and 20°30'N,
except for Adrar Madet (10°30'E, 18°40'N). Also found on
the isolated Massif of Termit (11°20'E, 16°N), and though
not confirmed, it probably occurs on the Djado plateau in
the northeast of the country (Map 4.10.2).

Population: No censuses have been made and only
approximate estimates (Magin 1990a) are available for the
Air and Ténéré National Nature Reserve (3,500 animals)
and outside the reserve (700). Populations in protected areas
in the Air mountains appear to be increasing, but for the
countryasawholethe populationtrendisoveralldownward.

Map 4.10.1. Location of
the Air and Ténéré
National Nature Reserve
(7,737,000ha; est. 1988),
the only protected area in
Niger with Air Barbary
sheep (Ammotragus
lervia angusi).



Threats: Drought poses the major threat to the species in
Niger, but there are also problems posed by low-level
subsistence hunting by local Tuareg, poaching by military
personnel, and disturbance caused by tourists.

Conservation measures taken: Listed as Vulnerable (A2cd)
inthe 1996 IUCN Red List of Threatened Animals (IUCN
1996), and in Appendix II of CITES. All hunting has been
banned since 1964 and though this law is enforced by the
Nigerien Forest Service, the vast range occupied by the
Barbary sheep, together with manpower limitations and
political unrest, limit the effectiveness of anti-poaching
efforts. Approximately 70% of the total population in
Niger inhabits the Air and Ténéré National Nature
Reserve.

Status within country: Vulnerable.

Conservation measures proposed: Once hostilities have
ceased in the area, the first need will be 1) to reassess the
status of Barbary sheepin the Réserve Naturelle Nationale
de L’Airetdu Ténéré. After this has been determined, four
areas will require developingif Barbary sheep conservation
is to be improved. 2) Provide additional support to the
Forest Service in terms of manpower and equipment so
that it can fulfil its role of enforcing anti-poaching laws.
3) Provide support for the conservation education
program aimed at the pastoral Tuareg populations in the
Air region, that is carried out by extension workers and

Lake Chad
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4.11 Sudan
M.B. Nimir
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rise abruptly from the plain, the largest group of which
form the Nuba mountains (Jibal an-Nubah). Along the
southern border with Uganda, the Imatong mountainsrise
more than 3,000m asl. The Dafur highlands in the centre of
Sudan form the western border of the plain, from which rise
the volcanic Jabal Marrah, reaching altitudes of between
900 and 3,000m asl. The northern and western extensions
of the plain are covered by vast areas of sand dunes and
broken, flat-topped, sandstone plateaus ranging around
1,400m asl. They include the Erdi plateau in the northwest
and the Jabal Abyad plateau in the north. The Nubian
desert lies to the east of the River Nile in northeastern
Sudan. It is separated from the narrow coastal plain by the
rugged Red Sea hills, an uplifted escarpment with an
average elevation of around 2,000m.

The climate ranges from a tropical continental type in
the northern desert region to an equatorial one in the
south. Rainfall varies from less than 25mm in the desert to
more than 1,500mm per year in the extreme south, and
falls primarily between April and November. There are
five main vegetation zones which correspond to the
distribution of rainfall. The northern desert regions form
about 25% of Sudan, followed by semi-desert, low and
high rainfall savannah grasslands with inland floodplains,
and finally mountain vegetation.

Current status of Caprinae

Both indigenous species of Caprinae are threatened in the
Sudan. The Kordofan Barbary sheep (Ammotragus lervia
blainei) is also known in the country by the Arabic names
“El Kabsh El Wahshi” and “Kabsh Mai”, and as “Al
Nakar” in the Heidandwa language of eastern Sudan.
This species used to be relatively widespread from
western Sudan to the Red Sea coast. They existed in
considerable number in the Sabaluka hills which lie about
100km north of Khartoum on the western bank of the
Nile. However, this population was completely annihilated
by Mahmoud Wad Ahmed’s troops during the Mahdist
Revolution in 1898. Forbes (1949) reported that seven
Barbary sheep were reintroduced into the Sabaluka hills
around 1920, and estimated their numbers to have
reached 100 by 1949. Recent surveys in the area could find
no evidence of their presence. Today, it is endangered,
and may still exist within the Red Sea hills of eastern
Sudan. Even as recently as the 1970s, the species was more
widely distributed, occurring in the Meidob hills of
Northern Dafur, in the hill region west of Dongola in the
Northern Province, and in the Sablouka area in the Nile
Province.

The Nubian ibex (Capra [ibex] nubiana), called “Al
Aio” in Heidandwa, still occurs in several locations within
the Red Sea hills, from the Sudanese-Eritrean border in
the south, to the Sudanese-Egyptian border in the north.
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Some of these areas may still contain viable populations,
but overall the species’ status is Indeterminate.

General conservation measures taken

The Wildlife Conservation Act of 1939, asamended in 1985,
includes articles for the protection of animals, hunting laws,
trade in wild animals and their parts, and protected areas.
Animalslisted in Schedule I of this Act are strictly protected
(no hunting or captureallowed except for scientific purposes),
while species included in Schedule II (which includes both
species of Caprinae) could be hunted under special licence.
Species in Schedule III can be hunted with an ordinary
hunting licence. A hunting ban imposed in the Sudan in
1989 and extended until December 1991, was lifted in
January 1992. The exact number of animals killed since the
ban was lifted is not known, but believed to be low.

The Wildlife Administration (WA), previously known
as the Wildlife Conservation Forces (WCF) of the Ministry
of Interior, is the governmental agency entrusted with
wildlife conservationin the Sudan. It was originally conceived
as a licensing and policing body and had been staffed as
such. The amended Ordinance for the Protection of Wild
Animals enables the WA to establish national parks, game
sanctuaries and game reserves. Access to protected areas is
restricted to holders of entry permits issued by the Minister
of Interior or the Director of the Wildlife Administration.
Hunting is prohibited in national parks and in game
sanctuaries, but may be permitted in game reserves only
under the authority of a special permit issued by the Director
of the WA. Residence, cultivation of crops, and pasturing
domestic animals is only allowed in game reserves with
permission of the Director. However, enforcement of laws
governing protected areas is a serious problem.

Protected areas cover approximately 3.7% of the Sudan,
but unfortunately most of them are in the southern part of
the country where Caprinae do not occur. The Sabaluka
Game Reserve (29,000ha) was established in 1923 in the
Nile Province primarily for the protection of Barbary sheep,
and although the reserve still exists, the species no longer
occurs in it. Nubian ibex does still occur in at least three
protected areas(Map4.11.1). The Wildlife Research Centre
(WRC) of the Ministry of Agriculture, had been involved in
surveys and in suggesting conservation measures to the
WA. Reports by the Centre form the basis of this report
(WRC 1989, 1990).

Between 1980 to 1985, from 10 to 44 hunting licences
were issued annually for hunters to kill Nubian ibex in the
Red Sea region. Licences continued to be issued until 1989,
despite a 3-year hunting ban introduced in 1988. Due to
prior commitments with foreign hunters, hunting Nubian
ibex was excepted from the ban in 1989. Neither the number
of licences issued, nor the areas open for hunting, were
based on any scientific surveys to determine if hunting could
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be sustained by the populations. Poaching is also
by nomads who hunt with dogs and traditional weapons.
According to the Wildlife Laws, both sheep and ibex can be
hunted with an ordinary hunting licence. Since January
1992, both ibex and Barbary sheep can be legally hunted
again with a special hunting permit.

Onearea, Gebel Elba Conservation Area, isregarded as
a major site for the preservation of North African fauna
(Goodman 1985). However, it fallsinto the disputed Sudan
Government Administration Area along the border between
the extreme southeast corner of Egypt and the northeast
part of the Sudan. The Sudan and Egypt are currently
negotiating the future of this area, and settlement of this
dispute will be required before any form of legislation is
realised. Hunting, although banned in the protected area,
does take place in at least one section of this region because
neither government claims authority overit. Barbary sheep
may be extinct in this region but Nubian ibex are believed
to still inhabit it (Goodman 1985).
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limitations of game reserves in the Sudan were that they
were open to human settlement, cultivation and heavy use
by livestock. Like Tokar Game Reserve, the Erkawit and
Sinkat-Erkawit Game Sanctuaries were seldom patrolled
and were subjected to overgrazing and destruction of
shrubs. A new leadership of WA was appointed in 1991,
and a new policy was declared which could improve the
status of conservation management in the country.
However, current internal conflicts offer little hope that
this will occur soon.

Species account
Kordofan Barbary sheep (Ammotragus lervia blainei)
Distribution: Goodman (1985) reported the presence of

Barbary sheepin the hills around Beja north of Atbare, the
hills west of the Musmar station, the hills of North
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Map 4.11.2. Distribution of
Kordofan Barbary sheep
(Ammotragus lervia
blainei) in the Sudan.

Kordofan and North Dafur, near Jebel Meidob and
Sabaluka. Although all areas reported by Goodman (1985)
used to be inhabited by sheep, there have been no recent
sightings. Today, the species is probably restricted to the
Red Sea hills of eastern Sudan. The only recent, reliable
sightings have been made in the scrub area near Jebel
Egrim, at about 19°N and 35°E. Surveys made in 1990 in
Sablouka, found no sheep left even in the game reserve.
No other recent surveys have been made in other areas
that until the 1970s still contained some of the animals
(Map 4.11.2).

Population: There are no population estimates available,
but the species is generally regarded as very rare (Newby
1981) and almost certainly declining.

Threats: Major threats include poaching, and destruction
orloss of habitat from livestock grazing and from drought
and desertification.



Conservation measures taken: Listed as Vulnerable
(A2cd)in the 1996 IUCN Red List of Threatened Animals
(IUCN 1996), and in Appendix II of CITES. Barbary
sheep fall under Schedule II as a protected species, though
up to two can be shot by anyone with a class A or D licence
(Gray 1985). None occur in any protected area in the
Sudan, but until 1992, two adult females and one adult
male were keptin Khartoum Zoological Gardens. In 1992,
the male and one female died of contagious pleuro-
pneumonia, and the remaining female together with her
twins were transferred to San Diego Zoological Park
(U.S.A)). It is not known whether any Barbary sheep are
kept in Medani Zoo Park.

Status within country: Endangered.
Conservation measures proposed: 1) Move Barbary sheep

to Schedule I so that it is completely protected; this is
urgent. 2) Make surveys to determine current distribution
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Threats: Threats include poaching and to a lesser extent
habitat loss.

Conservation measures taken: Nubian ibex is listed as
Endangered (C2a)inthe 1996 IUCN Red List of Threatened
Animals (IUCN 1996), and is included as a Schedule 1I
species under the Wildlife Conservation Act; however,
enforcementisnot very effective. It occursin three protected
areas along the Red Sea coast: in the Erkawit and Sinkat
Sanctuaries, and in the Tokar Game Reserve (Map4.11.1).
Ibex hunting was permitted prior to 1989, before being
banned. In January 1992, the ban was lifted and they can
now be hunted under special licence.

A total of six Nubian ibex used to be kept in Khartoum
Zoological Gardens, together with a Walie ibex (Capra
[ibex] walie). The Walie ibex together with two male and
two female Nubian ibex were recently shipped to San
Diego Zoo. The remaining two adult males and one adult
femaleall died, but two sibling offspring have survived, one
male and one female who is now pregnant. Medani Zoo
Park holds six Nubian ibex in captivity.

Status within country: Indeterminate.
Probably Vulnerable.

Conservation measures proposed: 1) Increase protection to
effective levels, especially in the protected areas. 2) Place
the species in Schedule I to ensure its full legal protection.
3)Carry out the Sudan Government’s proposed population
estimate and ecological studies, so that a comprehensive
conservation management plan for Nubian ibex can be
developed.

4.12 Tunisia
K. de Smet

Introduction

The Republic of Tunisia occupies 154,530km? on the
Mediterranean coast between Algeria and Libya. In the
extreme northwest, lie the sandstone Kroumirie mountains,
with the Mogods along the north coastline. Below these
and separated by the fertile Majardah (Medjerdja) valley,
run the Dorsale, the northeast extensions of both the Atlas
Saharien (Tell Atlas) and Haut Atlas mountain ranges
from Algeria. Here, peaks range up to a maximum of
1,544m on Jabal as-Shanabi (Djebel Chambi) on the border
with Algeria. South of the Dorsale is a high steppe between
180 to 458m asl, traversed north-south by lower mountain
ranges. The steppe extends further south atlowerelevations,
followed by a region of salty lakes or “shatt”, and finally
the southern part, which is desert.
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Annual rainfall varies considerably from 1,000mm in
the northwest to less than 50mm in the extreme south. On
average, northern Tunisia receives about 400mm of rain,
while the steppe region gets between 150 and 406mm; most
of the rain falls between mid-autumn to mid-spring. Cork
oak forests grow on the slopes of the Kroumirie mountains,
and grasslands with typical grasses (Lygeum, Aristida and
Stipa) grow on the steppes.

Current status of Caprinae

The Barbary sheep or aoudad (Ammotragus lervia) is the
sole representative of the Caprinae in Tunisia. It used to
occur throughout the Atlas mountains (Gouttenoire 1954);
there the Barbary sheepin Tunisiais classed as Endangered,
although the speciesiis fully protected and is found in three
protected areas (Map 4.12.1).

Map 4.12.1. Protected areas with Barbary sheep
(Ammotragus lervia) in Tunisia.



General conservation measures taken

Conservation legislation in Tunisia began in 1884 in order
to regulate hunting. Current legislation is based on the
forestry code (code forestiér) Law No. 66-60. Protected
areas are the technical and administrative responsibility of
the National Parks Service and the Direction de
I’Environment, both in the Ministére de I’ Agriculture, and
include national parks and permanent reserves. National
parks are based on internationally recognised criteria.
They are established by Presidential decree, following
recommendations by the Ministry of Agriculture.
Legislation regarding permanent reserves is covered under
Law No. 66-60, and the purpose of this type of protected
areas is to provide strict protection for game species in
natural habitats. There are at least five different types of
permanent reserves: Réserve Naturelle Intégrale,
Réserve de Chasse Permanence, Réserve a Gazelle, Enclos
a Cerf, and Enclos a Reproduction. Species can be
released to stock reserves, some of which are fenced.
Hunting can take place in Réserves de Chasse with written
permission. Legislation for reserves is in need of revision,
but their management is effective and well controlled. By
contrast, the effectiveness of national parks is sometimes
hampered by intensive settlement, by heavy grazing pressure
and by fuelwood gathering, despite being illegal. The
Forestry Department is fencing some of the national parks
in an attempt to deal with these problems (IUCN 1992a).

There are several Tunisian non-government
organizations actively involved in wildlife research and
conservation. These include the Association Tunisienne
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Species account
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Map 4.12.2. General distribution of Barbary sheep
(Ammotragus lervia) in Tunisia.

off in this southern region because they were hunted less
frequently there (Gray 1985).

Population: There are no recent, reliable estimates
available for population numbers or trends.

Threats:Poaching, and loss of forage and habitat due to
domestic animal grazing.

Conservation measures taken: Barbary sheep has been
protected by law since 1966. It is listed as Vulnerable
(A2cd) in the 1996 IUCN Red List of Threatened Animals
(IUCN 1996), and in Appendix II of CITES. The
Direction des Foréts is involved in a re-introduction
program for the larger species of endangered animals,
including Barbary sheep. This program has the technical
assistance of the WWF and various European zoological
organizations (IUCN 1992a). A re-introduction of
Barbary sheep into the Djebel Chambi National Park
(Map 4.12.1) began in 1987, when 10 animals, originally
from Kasserine, were released into a 1ha enclosure for
later release into the rest of the park. Some of these
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animals escaped in 1988. Three males, five females, and
juveniles belonging to A. I lervia from Foum Tatahouine
are held in captivity in the Djebel Bou Hedma National
Park (Map 4.12.1), in the Bou Hedma ranges of the Atlas
Saharien. In 1994, three animals (one male, one female
and one young), originally from the Tunis Zoo, escaped
from their pen into the surrounding area of Bou Hedma
National Park. Animals are also believed to occur in the
proposed Dghoumes National Park (Map 4.12.1).

Status within country: Endangered.

Conservation measures proposed: 1) Prohibit all hunting of
Barbary sheep, and 2) control overgrazing by livestock in
mountain regions. 3) Conduct systematic population
surveys throughout the Barbary sheep’s range in Tunisia,
with perhaps the status of the population south of Foum
Tatahouine a first priority. 4) Ensure establishment of the
new desert national park 50km east of Tozeurat Dghoumes
(Map4.12.1). Thisarea and the rest of the mountain chain
north of the Chott El Fedjadj and Chott El Djerid, are
considered good Barbary sheep habitat. §)Reconsider the
suggestion to release Barbary sheep into Sidi Toui National
Park because the topography is probably too flat to be
suitable for them.

4.13 Regional summary
C. Alados and D.M. Shackleton

Caprinae distribution and abundance

Of the three Caprinae found in Africa, the Barbary sheep
(Ammotragus lervia) is the most widespread, being scattered
throughout the various mountain ranges north of 15°
latitude. Of the other two, Nubian ibex (Capra [ibex]
nubiana) is found only in a few scattered populations,
primarily in the southern Sinai peninsula but also along the
hills of the Red Sea coast at the edge of the Eastern desert
of Egypt and along the northwestern coastal mountains of
Egypt and Sudan. It may also occur in Eritrea but its status
thereisuncertain. Walia ibex (Capral[ibex] walie) is restricted
to the Simen mountains of Ethiopia. All three taxa are
threatened to somedegree, but there are no recent estimates
of numbers for any country (Table 4.13.1).

Conservation problems

Allthree species of Caprinaeare threatened by the need for
land and natural resources by the continent’s own growing
human population, and from the world-wide demand for
resources. Overall, the two major threats are habitat



destruction and poaching. Habitat destruction is primarily
the direct outcome of overgrazing by domestic sheep and
goats, that increases desertification by reducing vegetation
cover, increasing soil erosion, and hence resulting in the
loss of the natural habitat. Fuel-wood gathering, which
removes shrubs and trees, is also another important cause
of habitat and forage destruction.

Although hunting is supposedly regulated in many
areas, it is often difficult to enforce either because of
logistical problems associated with travel in the usually
arid regions occupied by African Caprinae, by lack of
funds, or by both. The same problems beset poaching
controls which form an additional and significant
threat to Caprinae throughout much of the continent, as
well as maintenance of protected areas. Added to these
problems are armed conflicts between some neighbouring
countries, and political instability and guerrilla action
within the countries, all of which make many protection
actions in western and central Sahara difficult if not
impossible.

Conservation solutions

There is a basic problem of an almost complete lack of
information on population numbers or demographics
and in some cases, inadequate data on distributions.
Obtaining better basic distribution data and population
estimates of each of the three species of Caprinae in Africa
is a first essential step.

Recommended action:

1) Census for numbers and at least current distributions
of Barbary sheep throughout their range.

3) Censusfornumbersand distribution of Nubian ibex in
Africa.

2) Census for numbers and distribution of Walie ibex in
Ethiopia.
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Chapter 5

Middle East

5.1 Iran
H. Ziaie

Introduction

The Islamic Republic of Iran covers about 1,648,500km?
between the Caspian Sea in the north and the Persian
Gulf in the south. Iran’s topography is dominated by a
large central plateau characterised by vast salt deserts
lying over 460m asl. This interior plateau is surrounded
on almost all sides by mountains that account for more
than 16% of the country and reach heights of over
2,000m asl. Along the northern edge of the plateau are
the volcanic peaks of the Elburz mountains (Reshteh-ye
Kuhha-ye Alborz), including Iran’s highest, Mount
Demavend (Qolleh-ye Damavand) at 5,604m. The
Khorsasan border ranges in the east, together with the
southern Baluchistan ranges, form the eastern edge of
theinterior plateau. The plateau’s western edge is defined
by the Zagros mountains running from the Turkish
borderin the north, southwest to the Makran mountains
and the Persian Gulf in the south, before turning east
into Baluchistan. Along the south coast, the land drops
from the plateau at 600m, backed by an 1,800m
escarpment, to meet the Persian Gulf and the Gulf of
Oman.

Only the narrow, northern coastal strip along the
Caspian Sea receives >1,000mm of rainfall per year,
while the interior salt deserts receive <100mm annual
precipitation. About 10% of the country is forested with
most occurring in the Caspian region where rainfall is
sufficiently high. Here, besides some evergreen forests,
are deciduous forests composed of oaks (Quercus), beech
(Fagus), elm (Ulmus), ash (Fraxinus) and hornbeam
(Parottia). The Zagros mountains are also forested by a
semi-humid oak forest, along with elm, maple (Acer),
hackberry (Celtis), walnut (Juglans), pear (Malus) and
pistachio (Pistachia) trees, and with willows (Salix spp.),
poplars (Populus), and plane (Platanus) in riparian areas.
To date, ca. 152 species of mammals and 495 species of
birds have been recorded in Iran.

Current status of Caprinae

Caprinae are widely distributed in Iran from the cold
heights of the Alborz and Zagros mountains, with
elevations up to ca. 4000m asl and temperatures <20°C
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in winter, through the low mountain ranges of the
central deserts with their arid, hot climate, to the rocky
seashore of the Persian Gulf as low as 3m asl and with
summer temperatures up to 45°C. These areas are home
to at least two species of wild Caprinae; Persian wild
goat (Capra aegagrus aegagrus), widespread throughout
most of the country, and wild sheep (Ovis orientalis).
Populations of wild goat in southeastern Iran may
belong to C. a. blythi.

Wildsheepin Iran are particularly interesting because
their taxonomy is complex and controversial (Corbet
and Hill 1980; Valdez 1982; Valdez and Nadler, in
prep.). In this report four subspecies are recognised.
The Laristan (O. o. laristanica) and the Esfahan (0. o.
isphahanica) sheep are found only in Iran, and though
the Armenian mouflon (0. o. gmelinii) is also found in
Turkey, Iran probably harbours the majority of the

Aduit male Armenian mouflon (Ovis orientalis gmelinii) in captivity.

E. Firouz (WWF)



world’s population. Similarly, most of the world’s
Transcaspian mouflon (O. o. arkal) are found in Iran, with
only remnant populations in neighbouring Afghanistan
and Turkmenistan. Some authors (Valdez and Nadler, in
press) consider urial and mouflon as separate species and
recognise two hybrid populationsin Iran: Alborz red sheep
(O. gmelinii gmelinii X O. vignei arkal),and Kerman mouflon
(O. g. laristanica x O. v. blanfordi) (see Chapter 3).

Immediately following the 1978 Islamic Revolution,
most protected areas, including those with Caprinae, were
heavily utilised by domestic livestock and poaching was
considerable. In Golestan in 1979, drought decreased water
resources and disease led to further declines in Caprinae.
For example, in the summer of 1980 in Golestan, the
author saw only 17 wild sheep and five wild goats during
three days, compared to over 15,000 Caprinae (including
up to 11,000 wild sheep and 4,000 wild goats) observed in
this park in 1977 (Kiabi 1978). Most protected areas
suffered the same problems. Overall, Caprinae numbers
have declined drastically throughout the country, both in
and outside protected areas. Unfortunately it is not possible
to give an accurate estimate of wild sheep numbers at the
present time.

[Editor's note - Recent informal reports suggest that Caprinae numbers
in Iran have not recovered and are greatly reduced. Thisisdueto alack
of conservation controls that have resulted in increased hunting (legal
and illegal) and competition from domestic livestock. There is also
interest in developing cash-producing, foreign trophy hunting programs,
and these have already started. There is a large-scale national hunting
lobby and the number of hunting clubs is increasing (J. Howes, pers.
comm. 1994).]

General conservation measures taken

The first wildlife protected areas were established in 1890
as Royal Game Reserves. The first conservation law was
passed in 1956, including the creation of the Game Council
of Iran. The Council’s policy was to control hunting and
to establish protected regions within which grazing,
woodcutting, hunting and other forms of exploitation
were restricted. The Game and Fish Department was
created in 1967, along with two important laws, the Game
and Fish Law (Khordad 1346/1967; amended in 1975)
and the Law of Protection and Exploitation of Forest
and Range (Khordad 1346/1967). Until 1971, the Game
and Fish Department was the main management and
administrative body responsible for hunting, freshwater
fisheries, and the protection of wildlife and the natural
environment. This department was incorporated into the
Department of Environment, created in 1972, and was
responsible for the conservation of all wildlife in Iran.
The Environmental Protection and Enhancement Act of
1974, the main conservation law, superseded all previous
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enabling legislation (IUCN 1992a). Following the Islamic
Revolution in 1979, the Department continued to hold
the same responsibilities with the same laws for
environmental preservation, and with a long-term
program for the conservation of wildlife and natural
areas. After the country was proclaimed the Islamic
Republic, Constitution Act No. 50 was legislated under
which all citizens were obligated to respect the
conservation of nature and natural resources.

There are four categories of protected areas in Iran;
national parks, wildlife refuges, protected areas and
national nature monuments. There are also other kinds of
wildlife protected areas called Hunting Prohibited Areas.
Altogether there are 77 protected areas in Iran, including
seven National Parks, four National Nature Monuments,
22 Wildlife Refuges, and 44 Protected Areas. A total of 52
of them contain wild Caprinae (Table 5.1.1, Map 5.1.1).

Caprinae are the only game mammals that can be
hunted under licences issued by the Department of the
Environment. Other large mammals such as cheetah
(Acinonyx jubatus), Persian fallow deer (Dama dama
mesopotamicus), roe deer (Capreolus capreolus), red deer
(Cervus elaphus), gazelles (Gazella bennertti) and wild ass
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Map 5.1.1. Locations of
protected areas with wild
Caprinae in Iran (see also
Table 5.1.1).

1) Marakan PA; 2) Kiamaky WR;
3) Arasbaran PA; 4) Uromiyeh
Lake NP; 5) Lisar PA; 8) Angoran
WR and Angoran PA; 7) Bijar PA;
8) Alborz-e-Markazy PA, Lar River
PA and Varjim PA; 9) Khogir NP
and Sorkheh Hesar NP; 10) Kavir
NP and Kavir PA; 11) Jahannama
PA; 12) Dodangeh WR and Parvar
PA; 13) Koshyeylag WR;

14) Golestan NP and Gorkhod PA;
15) Touran WR and Touran PA;
16) Miandasht WR; 17) Salok PA;
18) Serany PA; 19) Tandoreh NP
and Tondoreh PA; 20) Sarigol PA;
21) Bisoton WR and Bisoton PA;
22) Lashgardar PA; 23) Sefidkoh
PA; 24) Oshtrankoh PA;

25) Haftadgoleh PA; 26) Mooteh
PA; 27) Gamishio WR;

28) Kolahgazy WR; 29) Tangsayad
PA; 30) Sabzkook PA; 31) Dena
PA and Jajrud PA; 32) Kalmand
PA,; 33) Arjan PA; 34) Bamou NP;
35) Bakhtagan WR;

36) Bahramgoor PA; 37) Khabr-
va-Rochon WR; 38) Nayband PA;
39) Hormod PA; 40) Geno PA;

41) Gando PA.

NP = National Park;

WR = Wildlife Refuge;

PA = Protected Area.

(Equus hemionus), are protected species and hunting them
is prohibited except under special licence. The hunting
season for Caprinae lasts four months beginning each year
in September, but each licence is valid only for five days
from its date of issue. Hunters with non-automatic and
semi-automatic weapons (all weapons with a calibre of
<6émm and all shot guns are prohibited) can obtain a
licence and are permitted to shoot a wild sheep or a wild
goat. Each hunter can obtain up to four licences per
hunting season, and may shoot three males and one
female. Unfortunately the exact numbers of Caprinae
shot each year by hunters are not available. According to
recent data, between 2,200 and 3,200 licences were issued
each hunting season, and a rough estimate of the number
Caprinae legally shot each year would be between 2,000 to
3,000 animals. However, more than twice this number are
estimated to be killed by poachers annually. Hunting is
permitted in protected areas but requires a special licence.
Because Caprinae populations are not harvestable in most
areas, licences are almost never issued for protected areas
except for Kabudanisland, located within LakeUromiyeh.
Here, the Department of the Environment staff harvest
between 200 and 500 Armenian mouflon annually.



General conservation measures proposed

During recent years, conservation management has
begun to be practised again. Many protected areas are
once more under control and most hunters are licensed,
but though the illegal kill has consequently been reduced,
poaching is still common. In some protected areas,
numbers are responding, for example in Golestan
National Park where recent estimates are 3,500 urial
and 2,500 wild goat. Despite this, more management
and law enforcement is required to return populations
to viable levels, particularly mouflon. Continued efforts
should be made to control poaching, bothin and outside
protected areas.

One of the first actions which must be taken is to
make surveys to determine the present distribution and
numbers of all wild Caprinae. The censuses should be
made in conjunction with surveys for other wildlife
species. There are also major taxonomic questions about
wild sheep in Iran which need settling. Both these
actions are necessary before constructive conservation
programs can be developed for the country.
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1996). Wild goat occurs in several protected areas where
hunting is prohibited and livestock grazing is strictly
controlled. Wild goat was found in seven National Parks,
11 Wildlife Refuges, and 34 Protected Areas throughout
the country (Table 5.1.1, Map 5.1.1). They can be hunted
under licence outside protected areas between September
and February each year.

Status within country: Insufficiently Known.

Armenian mouflon (Ovis orientalis gmelinii)

Distribution: This sheep, with a small black neck ruffis a
resident of the mountain foothills and rolling steppe of
northwest and southwest of Iran (Map 5.1.3). In the recent
past, its range extended eastward from northwestern Iran
to central Alborz and Zagros. The purest Armenian sheep
are found in Marakan, Kiamaky, Arasbaran, Uromiyeh
lake (Kabodan Island), Angoran and Bijar. Armenian
sheep also occur in Oshtorankoh and Haftad Goleh. The
purported hybrid population, Alborz red sheep (Ovis
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gmelinii gmelinii X Ovis vignei arkal) (Valdez and Nadler,
in prep.), occurs in north-central Iran in the Alborz
mountains near Tehran, east to the Parvar Wildlife Reserve
and south into the Kavir Desert (Siah Kuh range) (Map
5.1.3). Theexact western, eastern and southern limits of its
distribution are undetermined.

Population: No current total population estimate is
available for O. o. gmelinii. The population on Kabodan
Island, on Uromiyeh Lake, is probably the largest and the
currentestimate for thisisaround 2,250 sheep. An estimate
of numbers for the hybrid is not available.

Threats: Habitat loss and competition from domestic
livestock, together with poaching.

Conservation measures taken: Armenian mouflon is
listed as Vulnerable (A2cde) in the 1996 IUCN Red List
of Threatened Animals (IUCN 1996). In Iran, it is
found in Uromiyeh Lake National Park, three Wildlife
Reserves,and 10 Protected Areas(Table5.1.1, Map5.1.1).
The contentious hybrid populations occur in Kavir,

Map 5.1.3. General and
suspected distribution of
wild sheep (Ovis orientalis)
in iran.

1) Armenian mouflon (Ovis
orientalis gmelinii); 2) Esfahan
sheep (Ovis orientalis
isphahanica); 3) Laristan sheep
(Ovis orientalis laristanica);

4) Transcaspian urial (Ovis
orientalis arkal). Zones of
purported hybrid populations of
5) Alborz red sheep (Ovis
gmelinii gmelinii x Ovis vignei
arkali), and 6) Kerman sheep
(Ovis gmelinii laristanica x Ovis
vignei blanfordi).



Khogir and Sorkheh Hesar National Parks; in Dodangeh
Wildlife Reserve; and in Alborz-e-Markazy, Lar River,
Varjim and Jajrud Protected Areas (Table 5.1.1, Map
5.1.1). Hunting is allowed under permit outside the
protected areas between September and February each
year, while within them, domestic livestock grazing is
strictly controlled.

The population on Kabudan Island, which lies within
Uromiyeh Lake National Park, was introduced 90 years
ago. In recent years the Kabudan Island population built
up to over 3,000 sheep and vegetation was badly damaged.
Two leopards (Pantherapardus) were released inanattempt
to control the sheep population, and after a few years
numbers decreased and stabilised at around 1,000 sheep.
The leopards reportedly produced at least one young, but
no more sightings or signs were recorded after 1984.
The population of wild sheep has since increased and
control of the sheep population has been initiated, with
Department of Environment staff removing 200 to 500
animals per year.

Status within country: Indeterminate.

Esfahan sheep (Ovis orientalis isphahanica)

Distribution: Restricted to a very small area directly
southwest of Esfahan in east-central Iran (Map 5.1.3).

Population: No recent population estimates.

Threats: Poaching and competition with livestock.
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Transcaspian urial (Ovis orientalis [vignei] arkal)

Distribution: This urial occurs on rolling hills and on
gentle mountain slopes in northeast Iran (Map 5.1.3). The
purest form of this urial is found in Golestan, Gorkhod,
Serany and Tandoreh Protected Areas (see also Armenian
mouflon Ovis orientalis gmelinii above). The population
was estimated to be at least 20,000 animals in the mid-
1970s (Valdezand DeForge 1985), of which around 15,000
were estimated to inhabit Golestan National Park alone
(Kiabi 1978).

Population: No recent estimates.

Threats: Habitat destruction, poaching and competition
from livestock.

Conservation measures taken: This subspecies of urial is
listed as Vulnerable (A2cde) in the 1996 IUCN Red List of
Threatened Animals (IUCN 1996) and in Appendix I of
CITES. It occurs in two National Parks, three Wildlife
Refuges, and three Protected Areas (Table 5.1.1, Map
5.1.1). Huntingin all these areas is prohibited and domestic
animalsare under control. Hunting under licenceis allowed
from September to February outside these areas.

Status within country: Insufficiently Known.

Acknowledgements: R. Valdez

5.2 Iraq
D.M. Shackleton

Introduction

Located at the northwest end of the Persian gulf, Iraq
covers approximately 437,393km?. There are four main
physiographic divisions with the most dominant feature
being the twin river valleys of the Tigris and Euphrates.
Between the Persian gulfand Baghdad, arelowland regions
where the rivers meander and large marshlands have
formed, starting in the Hawr as-Suwayqiyah depression
and becoming most extensive in the vast reed swamp,
Hawr al-Hammar. Further upstream the two river valleys
are separated in the north by undulating steppe and low
ranges of al-Jazirah, and while the Euphrates generally
runs through a wide, flat and terraced valley, the Tigris
river has cut an irregular winding path through ridges and
low foothills. The northeastern part of the country, rising
in steps eastward from the Tigris, is an upland region. The
first step is the Jabal Hamrin and behind this is an
undulating area of river basins, rolling plateaux and
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irregular hills which further east merge with the Zagros
range in Iran. North and west of this region is the area
sometimes referred to as Iraqi Kurdistan, a mountainous
region of high, northwest-southeast running ridges and
river basins. The mountains average around 2,440m asl
with peaks over 3,000m, including Iraq’s highest mountain,
Rawanduz (3,658m asl). Finally, lying to the west of the
Euphrates river valley and covering most of western and
southwestern Iraq is a vast desert area, Badiyat ash-Sham
(the Syrian desert) in the west, and Sahra al-Hijarah in the
southwest.

There are two climatic regions, the hot arid lowland
and the moister northeast. In the mountain regions, winters
can be quite severe, and frost can occur throughout most
of the country. The persistent, dry north-westerly wind
(“shamal”) is a major climatic feature over most of the
country from the beginning of May onwards, and average
temperatures are around 33°C in July and August around
Baghdad. As much as 760 to 1,000mm of rain can fall each
year on the high mountains in the northeast, and between
380 and 640mm on their foothills. A steppe vegetation
predominates in the north and east regions including
perennial bushes and low shrubs such as Artemesia and
Chenopodiaceae, and various grass species. To the south
and west, the dry conditions result in thorn scrub primarily
of tamarisk with Haloxylon, and salt resistant forbs and
shrubs. Open oak forests used to grow between 600 and
1830m asl on the Zagros Mountains, but these have been
greatly reduced due to grazing and cutting for forage and
fuel. At higher elevations, alpine communities similar to
European conditions prevail.

Current status of Caprinae

Two species of Caprinae may still inhabit Iraq, the wild
goat (Capra aegagrus) and the Armenian mouflon (Ovis
orientalis gmelinii) (Mahdi and Georg 1969). Nothing is
known of either their current distributions or their status.
The possible effects of the Iran-Iraq and the Persian Gulf
Wars on these Caprinae are also unknown.

General conservation measures taken

Caprinaeare affected by Law No.40(1958) which concerns
the protection and hunting of terrestrial animals. The
Fauna Section of the Department of Agricultural Research
Projects is concerned with wildlife in the country. There
are no national parksin Iraq; however, there are a number
of Wildlife Breeding Stations (WBS) operated by the
Forest Department of the Ministry of Agriculture and
Agricultural Reform. These Stations are often fenced and
are divided into two types: those with native flora used for
breeding native wildlife, and those with planted habitats



and used to breed imported wild animals. Both types are
primarily concerned with breeding ungulates (Mahir abu
Ja’fer 1984). Stations concerned with breeding native
species include: Saba al-Nisan WBS (21.3ha; est. 1978);
Rawdat al-Maha WBS (50ha); Zawayta/Dahuk WBS
(110ha; est. 1980); and Sanjar/Ninwa WBS (90ha; est.
1981). Stations concerned with imported species include:
Kusaybah WBS (25ha); Hajran/Arbili WBS (90ha; est.
1980); Days/al-Ta’mim (Karkuk) WBS (80ha; est. 1980);
and Darr Bander Bazyan/al-Sulaymaniyah WBS (75ha;
est. 1980). Itisnot known whether there any other protected
areas with wild goats or sheep in Iraq.

General conservation measures proposed

There were planstoexpand Saba al-Nisan Wildlife Breeding
Stationto 170ha, and to establish 12 more breeding stations
or reserves to include all the provinces by 1982. It is not
known whether any of these plans were executed.

Species accounts
Wild goat (Capra aegagrus)

Distribution: If it still occurs in Iraq, it would most likely
be found in the Zagros mountains in the extreme north
and along the northeastern border with Iran. Nothing is
known of current distributions.

Population: No estimate.

Conservation measures taken: If the subspecies is blythi
then it is listed as Vulnerable (A2cde) in the 1996 IUCN
Red List of Threatened Animals (IUCN 1996). It is not
known whether this species was in any Wildlife Breeding
Station; however, it is possible that the Zawayta/Dahuk
Wildlife Breeding Station has either wild goats or Nubian
ibex (Capra [ibex] nubiana).

Status within country: Insufficiently Known.
Conservation measures proposed: Surveys to determine
status and distribution.

Armenian mouflon

Ovis orientalis gmelinii

Distribution:Populations occurred in the extreme northern
region in the Zagros mountains and along the northeastern

border with Iran. Nothing known of current distributions

Population: No estimate.
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Conservation measures taken: This mouflon is listed as
Vulnerable (A2cde) in the 1996 IUCN Red List of
Threatened Animals (IUCN 1996). It is not known if the
species was held in any Wildlife Breeding Station.

Status within country: Insufficiently Known.

Conservation neasures proposed: Surveys to determine
status and distribution.

5.3 Israel
P.U. Alkon

Introduction

The State of Israel, located on the eastern rim of the
Mediterranean sea, was founded as a parliamentary
democracy in 1948. The total area within the pre-1967
boundaries is approximately 20,800km? and is 28,000km?
including the territories (Judea, Samaria, Gaza and Golan)
administered since the June 1967 war. Israel is 420km long
and upto 115km wide, witha varied topography comprising
three major physiographic divisions. The Mediterranean
coastal plain is a 115km long strip, up to 32km wide,
runningalong the country’s western margin. Furtherinland
is a hill region that extends from Galilee in the north,
through Judea and Samaria in the central region (and
including the Jordean desert), and south to the Negev desert
highlandsand the Elat mountains. Finally, extending along
the eastern margin, is the Great Rift depression thatincludes
the Jordan Valley, the Dead sea (401m below sea level), and
the Arava valley to the Gulf of Elat (Gulf of Agaba). The
Negev is Israel’s largest political region, and comprises
most of the southern half of the country.

Israel has a Mediterranean climate regime (cool, wet
winters and hot, dry summers), and steep north-to-south
and west-to-east gradients in rainfall, temperature and
other meteorological variables. The southern and eastern
half of the country (including the Negevand Judean deserts)
is arid to extremely arid and receives on average <200mm
rainfall annually, but with as little as 30mm average rainfall
in the Elat region. In the northern and western parts,
climatesrange from semi-arid tomesic Mediterranean, with
an average of <1,000mm annual rainfall in the Upper
Galilee (Central Bureau of Statistics 1989). Despite its small
size, Israel is characterised by substantial ecological and
species diversity. It owes this diversity to steep north-south
and east-west climatic gradients, varied topography and
land use, and its location near the confluence of three
continents (Europe, Asia and Africa) and four plant
geographic territories (Mediterranean, Iran-Turanian
steppe, Saharo-Sindian desert, and Sudao-Deccanian



intrusions from sub-tropical Africa) (Danin 1983; Yom-tov
and Tchernov 1988). The country also is situated along a
major bird migration flyway connecting Eurasiaand Africa.

Current status of Caprinae

Nubian ibex (Capra [ibex] nubiana) are the only free-
ranging wild caprin present in Israel, and are designated by
the Nature Reserve Authority of Israel as “vulnerable”
within their principal arid-zone range, and as “rare” in
Mediterranean zones, including the Golan Heights. They
occur naturally in steep, rugged terrain between 400m
below to 1,500m above sea level, in the eastern and southern
parts of the country. Their principal ranges are the Judean
desert, the Negev desert and the Elat mountains, and
these fall within the 50-100mm annual isohyet belt.
Reproduction is strongly seasonal with mating peaking in
October—November, and subsequent births in April-May;
though variations may occur between and within
populations. Nubian ibex were introduced into the Golan
Heights in 1970 (6 animals from the Judean desert), and
have established a sparse but viable population there. The
available palaeozoological evidence indicates that ibex have
occupied their present range in Israel (and Sinai) for at least
200,000 years (Prof. E. Tchernov, Hebrew University, pers.
comm. 1989, 1992; Tchernov and Bar-Yosef 1982).

ThePersianwild goat(Capraaegagrus aegagrus) formerly
occurredinIsraelinthe Mediterraneanzone, butdisappeared
during the Neolithic about 10,000 years ago, coincident
with Pleistoceneclimaticchangesand theadvent of domestic
grazing(Dayanetal. 1986). Except forarecentlyintroduced
herd of Asiatic wild ass (Equus hemionus onager) in the
Ramon Makhtesh (crater) of the central Negev highlands,
Nubian ibex are the largest wild ungulate in Israel. Ibex are
held at zoos throughout the country, and a population of
domestic goat (Capra hircus) X ibex hybrids (“yaez”) has
been developed by the Institute for Animal Research at
Lahav in the northern Negev (Rattner et al. 1985).

General conservation measures taken

Comprehensive legal protection of wild birdsand mammals
in Israel was initiated in 1955 with enactment of the Wild
Animal Protection Law, subsequently amended to
encompassall wild, terrestrial vertebrates. That law afforded
complete protection from hunting and other disturbances,
to all species except those specifically designated as game or
pest organisms. The National Parks and Nature Reserves
Law of 1963 mandated complete protection to all bioticand
non-bioticresources and protected areas. Italso established
the Nature Reserves Authority as the sole government
agency responsible for protection and management of
wildlife resourcesand Nature Reserves. Thislaw was recently
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Map 5.3.1. Locations of designated or established
Nature Reserves known or likely to be used by
Nubian ibex Capra [ibex] nubiana in Israel.

1) Ya'ad Yehudia (6,200ha; est. 1984; 2) Mezukai Herev (2,290ha);
3) Nahal Makhokh, Mazok Haheatikim, Enot Zukim and Enot Kana
Hamar (combined area 11,060ha; designated); 4) En Gedi
(1,435ha; est. 1971); 5§) Midbar Yehuda (33,600ha; designated);

6) Mahktashim and En Yahav (combined area 58,000ha;
designated); 7) Mezukai Hazinim (55,600ha; est. 1989);

8) Ashossh (34,500ha; designated); 9) Har Hanegev (104,900ha;
est. 1989); 10) Hanahalim Hagdolim (24,800ha; est. 1986);

11) Masiv Elat (39,900ha; est. 1986).



amended in order to designate certain animals and plants
as significant “natural assets” that are granted complete
protection anywhere they occur in Israel.

Within thiscomprehensive legislative and administrative
fabric, Nubian ibex are afforded complete protection under
the Wild Animal Protection Law and are a designated
“natural asset” species. Moreover, most ibex populations
are associated with Nature Reserves. Effective protection
of wild ibex has been rigorously enforced by the Nature
Reserves Authority since its inception in 1963. The
Authority employs rangers and biologists in regional offices
throughout the country, and also maintains permanent
staffat some Nature Reserves. No hunting permits or other
exceptions to complete protection have ever been allowed
for Nubian ibex in Israel. About 80% of important ibex
range falls within Nature Reserves and other protected
areas (Map 5.3.1), in which livestock grazing has been
eliminated or significantly reduced.

Species account

Several accounts of the biology of Nubian ibex in Israel
and environs are available (Alkon 1988; Alkon and
Kohlmann 1990; Aronson 1982; Baharav and Meiboom
1981, 1982; Chosniak et al. 1984; Finch et al. 1980;
Greenberg-Cohen 1990; Gross 1990; Hakham 1981, 1985;
Harrison and Bates 1991; Levy and Bernadsky 1991;
Maltz and Shkolnik 1984; Mendelssohn and Yom-tov
1987; Shkolnik et al. 1980; Stiiwe et al. 1992; Yom-tovand
Tchernov 1988).

Nubian ibex (Capra [ibex] nubiana)

Distribution: Its former range is believed to approximate
the present natural distribution of ibex, although
populations were probably smaller prior to the 1960s.
Today, ibex naturally occur in three major centres
comprising mountainous and steep terrain in eastern and
southern Israel: Judean desert, Negev, and Elat mountains
(Map 5.3.2). The small, introduced population of the
Golan represents anartificial range expansion. Substantial
interchange of animals is likely within each of the major
ranges, and is also likely between portions of the Judean
desert and Negev populations. Ibex inhabiting the Elat
mountains may be separated from other ibex in Israel, but
more research is required to define connections among
ibex populations in the country.

Population: Comprehensive, autumn 1-day ground surveys
(supplemented by sporadic aerial counts) have been
conducted annually within all major ibex ranges since
1981 by the Nature Reserves Authority. Total counts were
relatively stable during 1982 to 1987, with a mean total
count of 1,064 £147 during this period, and a mean adult
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Threats:Major potential threats include conflicts for scarce
water resources and habitatdegradation by contamination
of water sources, and by high levels of tourists at watering,
feeding and birthing sites. Ibex are effectively protected
from hunting, but there is some predation by leopards
Panthera pardus, and reproductive success and juvenile
survival vary from year to year, probably depending
largely on the nutritional status of adult females (Kohlmann
and Alkon, unpubl.). No significant effects of parasites or
diseases have been detected among wild populations.
Foraging ibex have caused some damage to orchard trees
and horticultural plantings, and ibex are in close proximity
to domestic livestock in some parts of their range.

Conservation measures taken: Nubian ibex is listed as
Endangered (C2a)in the 1996 IUCN Red List of Threatened
Animals (IUCN 1996). The Israel Nature Reserve Authority
designates the species as “vulnerable” within their principal
arid-zone range, and as “rare” in Mediterranean parts of
thecountry (i.e. Golan Heights). InIsrael, itis fully protected
and the law is effectively enforced. At least 80% of ibex
range is within 15 officially or designated protected areas,
most of which are administered by the Nature Reserves
Authority (Map 5.3.1). Designated Nature Reserves await
formal establishment, but are effectively managed as Nature
Reserves. Most established Nature Reserves had tenures of
various durations as “designated” reserves prior to their
final establishment.

Recent and current management involves annual,
autumn 1-day ground surveys of ibex in all major ranges
(except Golan), protection of populations and habitats,
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and encouraging research. A management plan has been
developed for Avdat Canyon National Park which
supports a large population of ibex in the northern Negev
highlands (Ayal 1992). Artificial food patches have been
maintained at the En Gedi Nature Reserve in the Judean
desert, butare subject to increasing conflicts with agriculture
for irrigation water. In 1970, six ibex from the Judean
desert area were translocated to the Nahal Yehudia region
ofthe southern Golan Heights (Map 5.3.1). The population
has increased in size and range, and appears to be self-
sustaining.

Status within country: Vulnerable.

Conservation measures proposed: 1) Develop formal
management programs or conservation biology plans for
ibex. Up to the present, conservation measures have
emphasised the protection of ibex populations and their
habitats, and monitoring the species’ status. It is
recommended that these include considerations of
population dynamics, population genetics, habitat
requirements and human disturbance. This would involve
development and implementation of a more active
management/conservation program that would include
specific goals and objectives, accurate monitoring of the
numerical and genetic statuses and dynamics of ibex
populations, management of water resources and other
key habitat components (e.g. nutritional ecology and habitat
requirements; population dynamics and genetics; effects of
human disturbances on ibex behaviourand habitat quality).
2) Consider augmenting natural water sources for ibex

An adult male Nubian ibex
(Capra [ibex] nubiana)
performing a low stretch and
tongue-flicker display while
courting an adult female
(out of photo).

P. Alkon



habitat improvement. Nubian ibex are highly dependent
on water, and the lush vegetation around desert springs
and other water sources may be important food sources.
Present ibex ranges are centred around permanent water
sources, and their protection and quality should be a
paramount management objective. Conflicts of water
allocation between wildlife needs and agricultural uses
have arisen in the En Gedi Nature Reserve in the Judean
desert. 3) Initiate a study of the dynamics of the large
populations in the Judean desert (=800 animals) and the
Negev highlands (=400 animals) that presently appear
secure but which are poorly understood. Preliminary
analysesindicate that recent annual fluctuations arearound
30% density dependent and 70% related to stochastic
environmental variation. Due to the small size of the
populations, the Eilat mountains and Golan populations
may be especially vulnerable to extirpation, but nothing is
known of their demography. A recent study (Alkon and
Kohlmann 1990) commissioned by the Nature Reserves
Authority indicates that the current annual ibex surveys
may be deficient in accurately estimating densities and
structure of ibex populations, and recommends that
alternative monitoring methods be considered. 4) Launch
a research program on the genetic diversity among
populations. This will be essential for planning appropriate
population management programs. The Sede Boger
segment of the Negev highlands population contains
substantial genetic diversity (Stiiwe et al. 1992), but nothing
is known of the genetics of other populations, or the extent
of gene transfer among populations. Present data indicate
some movement and possible interchange among elements
of the Judean desert and Negev highlands populations, but
the Golan and Elat mountains populations are probably
genetically isolated. 5) Evaluate the effects of visitors on
ibex ecology. Tourism and nature study are intense at
several nature reserves and parks in the Judean desert and
Negev highlands which are important for ibex. Studies of
other wild animals and of Nubian ibex in the Negev
highlands (Hakham 1985; Stone 1989) suggest that park
visitors may disrupt ibex behaviour and movement
patterns, and exclude ibex from desired sites. The biological
and management consequences of human-ibex interactions
are complex. On one hand, Nubian ibex appear to have
adapted well to some human activities, and their presence
has enhanced the value of the parks and reserves for
human visitors, thus promoting public awareness and
support of natural values. Conversely, the threshold levels
at which human disturbance may adversely impact habitat
carrying capacity are unknown, and are likely to vary
seasonally, temporally, by location, and with the type of
human activity.

Acknowledgements: S. Man and A. Shai of the Nature
Reserves Authority, and E. Tchernov of Hebrew
University, for useful unpublished information.
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5.4 Jordan
C. Hays and N. Bandak

introduction

The Hashemite Kingdom of Jordan is a constitutional
monarchy which covers 89,41 1km?of undisputed territory.
Since the Arab-Israeli War of 1967, Israel has occupied
approximately 13,989km? of disputed territory, the West
Bank, alongthe Jordanriver. The three major physiographic
regions are the Jordan desert, the East Bank uplands, and
the Rift valley. The Jordan desert falls in the eastern part
accounting for approximately 80% of the country. In the
north, the desert is composed of volcanic lava and basalt,
while in the south, sandstone and granite outcrops
predominate. The East Bank uplands overlook the Rift
valley and are comprised of an escarpment ranging in
elevation from 600 to 900m asl, and rising to 1,750m in the
south. Outcrops of sandstone, flint, limestone and chalk
occur in all but the extreme south where igneous rocks are
more common. A number of valleys and perennial streams
occur in the north and central uplands, while those in the
south running east into the al-Jafr depression are non-
perennial streams. The Jordan valley is part of the Rift
valley, and includes the western part of the Dead sea,
which at 400m below sea level makes it the lowest point on
the earth’s surface. The disputed West Bank uplands
have an average height of 915m asl. The area is dissected
by a number of large valleys draining west into the
Mediterranean, and by smaller ones running east.

The climate is classed as Mediterranean with rainfall
decreasing along a north-south gradient from 400mm to
100mm per year, with the mean in the east and west uplands
ca. 400mm. Jordan includes both the Irano-Turanian and
Saharo-Sindian vegetation zones, both characterised by
dwarf shrubs and either grasses or forbs.

Frescoes and mosaics from the 8th Century depict
Jordan as historically having many species of wildlife.
These included the Syrian brown bear (Ursus arctos),
Arabian oryx (Oryx leucoryx), fallow deer and Syrian wild
ass (Equus hemionus hemippus). However, many of these
have since become locally extinct due to excessive hunting
pressure and habitat destruction. In recent times, the advent
of automatic weapons and desert vehicles has hastened the
decline of remaining populations of large mammals,
especially the ungulates. Furthermore, the increasing human
population has exacerbated these declines by expanding
agricultural, industrial and urban developments.

Current status of Caprinae

Bedan or Nubian ibex (Capral[ibex] nubiana) hasinhabited
the steep mountains of the Rift valley since Biblical times.



That they were well known to the ancient inhabitants of
the Wadi Rum area is attested to by the numerous ibex
depicted in prehistoric rock carvings. Apparently, they
were far more numerous at that time than in recent times.
Today, the species remains in the Rift valley mountains
and the Rum mountains in the south. The ibex, however,
is restricted to the most remote and rugged areas, occurring
in relatively isolated and scattered pockets. Habitat
destruction caused by overgrazing by domestic goats and
sheep, together with poaching, continue to threaten Nubian
ibex outside protected areas in Jordan and limit efforts to
increase their numbers.

General conservation measures taken

Inthe 1960s, Jordan initiated a comprehensive conservation
program, with the Royal Society for the Conservation of
Nature (RSCN) created in 1966. This body is responsible
for the establishment and management of nature reserves
representative of the country’s diverse ecosystems and
indigenous biotic communities. The Society operatesin co-
operation with other local, regional and international
conservation organizations. In addition, RSCN supervises
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and enforces hunting regulations throughout the country
(Clarke 1979). Article 144-155 of Act No. 20, prohibits
the hunting of wildlife without authorisation from the
Ministry of Agriculture. Until 1978, ibex was legally
hunted in Jordan, but since then it has received full
protection and a total ban on hunting this species was put
into effectindefinitely. The Protection and Hunting Control
Division inspectors, for the Royal Society for the
Conservation of Nature, patrol areas with remaining
populations to prevent poaching of ibex and other species.
In addition, a Hunter’s Guide has been published which
includes a full description of the ibex and the reasons why
it has become endangered. The guide emphasises that the
species is protected and should not be hunted under any
circumstances.

Protected areas legislation is covered by a number of
laws including the Woods and Forests law of 1927
(amended 1951), Law No. 18 (1952), Law No. 20 of the
Code of Agriculture, and Natural Resources Authority
Law No. 12. Responsibility for the establishment and
management of protected areas has been delegated by the
Ministry of Agriculture to the RSCN (IUCN 1992a).
Jordan has a proposed system of wildlife reserves that will
ultimately cover 4.8% of the country’s total area. The

Map 5.4.1. Locations of
protected areas with
Nubian ibex (Capra [ibex]
nubiana) in Jordan.

1) Wadi Mujib Wildlife Reserve
(212,000ha; est. 1985);

2) Dana Wildlife Reserve
(150,000ha; est. 1989);

3) Jebel Masadi Wildlife
Reserve (460,000ha; proposed);
4) Wadi Rum Nature Reserve
(570,000ha).



RSCN is currently in the process of implementing this
strategy, and to date, six of the 12 proposed reserves have
been established. Three of the established reserves contain
remnant populations of Nubian ibex (Map 5.4.1). They
include the Wadi Mujib Wildlife Reserve, an area of
212km? which includes the escarpment area of the Rift
valley desert and extends as far as the Dead sea to 400m
below sea level; Dana Wildlife Reserve protecting 150km?
in the Rift valley mountains; and Wadi Rum Reserve
extending over 570km? of the precipitous rocky
outcrops of the Rum mountains in southern Jordan. The
proposed Masadi Wildlife Reserve will cover 460km?
and run from the mountainous plateau and escarpment,
down to the Rift valley desert. Total protection of the
remaining ibex populations in these four areas will
allow numbers to increase, but the RSCN also plans to
increase numbers with a captive breeding program. The
San Diego Wild Animal Park sent 20 youngibex to Jordan
in July 1989, and these animals are currently housed in a
0.25-0.4km?enclosure on the slopes of Wadi Mujib. They
have reproduced and by 1992, there were 34 individuals.
Plans are to release them into the protected reserve area.
This project will supplement the critically low, native
population of the Wadi Mujib area and help reduce any
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Map 5.4.2. Distribution of
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nubiana) in Jordan.



Population: Although there are no estimates of numbers, it
is obvious that they have greatly decreased since former
times, primarily due to hunting. They are now believed to
be stable in numbers (Maher Abu Jafar, pers. comm.).

Threats: Habitat degradation and poaching, even though
this latter threat has decreased recently. The small size of
remaining ibex populations and their isolation from each
other is also cause for concern.

Conservation measures taken: Nubian ibex is listed as
Endangered (C2a)in the 1996 IUCN Red List of Threatened
Animals (IUCN 1996). In Jordan, it has been fully protected
since 1978, and the laws are enforced in conjunction with a
conservation education program. Ibex occurs in three
protected areas (Map 5.4.1); Wadi Mujiband Dana Wildlife
Reserves, and in Wadi Rum Nature Reserve. It is also
present in the proposed Jebel Masadi Wildlife Reserve
(Clark 1979). The network of reserves that have and are
being created should help ensure the future survival of the
species in Jordan. As of 1992, a total of 34 ibex are housed
in a 0.25-0.4km? enclosure on the slopes of Wadi Mujib.
They originated from 20 animals transferred from San
Diego Wild Animal Park in July 1989.

Status within country: Endangered.

Conservation measures proposed: 1) Maintain the current
strict measures of hunting control to ensure the survival of
the species in Jordan. 2) Conduct field studies to assess the
status of existing populations and to determine factors
controlling their demography. 3) Census the population in
Wadi Mujib Wildlife Reserve, annually, or preferably
seasonally, to evaluate the results of the supplemental
release into the Reserve.

If Jordan’s wildlife reserves are to effectively protect the

remaining ibex populations, the support of local people is -

essential and their community grazing rights must be
adequately addressed. To these ends, it would be desirable
toinitiatea study to determine sustainablelevels of domestic
livestock grazing within potential ibex habitat. Furthermore,
there is an urgent need for trained personnel, together with
continued support from international conservation
organizations and donor agencies.

5.5 Lebanon
A. Serhal

Introduction

The Republic of Lebanon runs for 21 5km along the eastern
edge of the Mediterranean sea, bounded to the north and

east by Syria and by Israel to the south. It is a narrow
country, no more than 89km wide and covering
approximately 10,230km? The topography of Lebanon is
predominantly mountainous, and undergoes significant
changes within relatively short distances. Four dominant
physiographic regions are recognised. The narrow,
discontinuous, but fertile coastal plain runs along the
Mediterranean, formed by riverine alluvium and marine
sediments. The Lebanon mountains (Jabal Lubnén), rising
steeply from the eastern edge of the plain and running
north-south, constitute the country’s major topographic
feature. These consist of limestone and sandstone mountains
which run for approximately 160km, between 10 and 56km
wide, intersected by deep, narrow gorges. The highest peaks
are found in the northern part of the range and reach
3,090m on Qurnat Sawda. The middle and lower slopes of
these mountainsare under intensive cultivation. On theeast
side of the Lebanon mountains lies the al-Bigd (Beqaa)
valley with its fertile alluvial soils. Running for about
175km, up to 26km at its widest, the al-Biqa valley is part of
the East African Rift System. The final major topographic
feature, the Anti-Lebanon range (al-Jabal ash-Sharqi) forms
part of the country’s eastern border with Syria. The highest
peak in this range is Mount Harmon at 2,816m asl.
Climatic conditions can vary, although Lebanon falls
within the Mediterranean climatic regionand sois generally
sub-tropical. Precipitation ranges from 750 to 1,000mm on
the coast to >1,270mm at higher altitudes. The driest area
istheal-Biqa valley whichreceives on average 380to 640mm
precipitation annually. Although heavily forested in the
past, most timber resourceshave beenlostand the remaining
native vegetation has been heavily impacted by domestic
livestock grazing and agriculture. Remaining forest cover
totalsca. 76,950ha, but consistsmainly of scruband degraded
woodland. The largest remaining areas of forest are in the
al-Biqa valley northeast of Bsharri, around Mount Qurnat
as-Sawda to Hirmal, and in the hills near Byblos and east of
Beirut. Only 300ha of closed cedar forest is estimated to
remain. Many attemptsat reforestation have been thwarted
by domestic goat (Capra hircus) over-browsing and by
illegal fuelwood gathering (IUCN 1992a; WCMC 1988a).

Current status of Caprinae

Both Persian wild goat (Capra aegagrus aegagrus) and
Nubian ibex (Capra [ibex] nubiana) have recently become
extinctin thecountry. Thelast reports were in the beginning
of the 20th century (Kumerloeve 1975).

General conservation measures taken

Conservation of cedar forests has been practised by Druze
and Maronite religious communities for centuries. In the



past, establishment of protected areas fell under Articles
17 and 19 of Decree No. 8371 (30 December 1961), and
was the responsibility of the Ministry of Agriculture.
At present, protected areas are ruled by the Ministry of
State for the Environment, which was established in
1991, when a “Commission on Natural Reserves and
Protected Areas” was created under Decree No. 3/B.
Protected areas also fall under the Ministry of
Agriculture, “Commission on Natural Reserves, Decree
No. 1/141 and 1/125”. Both commissions share the
responsibility of establishing national parks and other
protected areas, whereby the Ministry of Agriculture
manages Forest Reserves, and the Ministry of State for
the Environment established and manages National
Parks, Wildlife and Marine Reserves, as well as other
protected areas.

The Society for the Protection of Nature and Natural
Resources in Lebanon (SPNL)is a non-government, non-
profit organization, founded in 1985 in accordance with
acknowledgement No. 6/A (Ministry of Agriculture Decree
No. 1/60, 8 January 1986), to develop and supervise
national parks in co-operation with the Ministry of
Agriculture. The goals of SPNL include setting up a
system of national parks and protected areas throughout
the country; protecting wildlife — especially mammals and
birds, the re-introduction of extinct species to their native
habitats; and environmental education, through lectures,
seminars, workshops, television documentaries, etc. SPNL
isrepresented in both Commissions on Natural Reserves
described above. Most recently, SPNL has helped
establish the legal framework necessary for creating
four public protected areas in Lebanon (Rabbit Island
marine reserve; Ehden Reserve; Mashgara Wildlife
Reserve and Barouk multiple use area), and the only
privately owned reserve in the country — Khalet Khazen
reserve. It has also proposed a series of new natural,
scientific and wildlife reserves to both the ministries
concerned, in accordance with the new categories of the
UN list of National Parks and Protected Areas (IUCN
1990). Recently, SPNL initiated a conservation
education program in the major schools of Lebanon.
The program includes the creation of a set of teachers’
guides to native wild mammals and common birds.

Hunting, game management and law enforcement is
the concern of the National Hunting Council which was
established in 1974. Research on fauna, flora and
atmospheric pollution is the responsibility of the
National Council for Scientific Research of Lebanon
(CNRS). The council reports directly to the Prime
Minister, and its work also involves research for
protecting wildlife and habitats and for establishing
protected areas. However, much of the scientific
conservation-related research is undertaken by the
universities or by international organizations (IUCN
1992a; WCMC 1988a).
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Currently there are only two national parks in
Lebanon, but there are also several privately owned
nature reserves, and a series of new national parks and
nature reserves has been proposed. The armed conflict
in Lebanon obviously hampered most conservation
attemptsamongstits otherimpacts (IUCN 1992a; WCMC
1988a).

General conservation measures proposed

Although the SPNL conservation education program has
been initiated, posters, films, slides and brochures are still
urgently needed to helpchildren understand and appreciate
the value of wildlife. Such a program is a priority if the
following proposals are to be successful. A plan to re-
introduce extinct species into the country is being
developed. The first stage proposed by the plan is the
development by the National Hunting Counciland SPNL,
of a captive breeding centre for wild goat and Nubian ibex.
At the same time, the Ministry of State for the Environment
isestablishinga system of protected areasin which to place
the offspring of these captive breeding units. These areas
include Mashgara National Park (3,500ha) to be in the
western Beqaa Valley, and the Barouk multiple use area in
central Lebanon. Both these areas are very suitable for
Caprinae re-introductions, but both species should not be
released into the same reserve to avoid possible
interbreeding. However, none of these proposals will be
feasible until the armed political unrest ceases or declines
significantly.

Species accounts

Published information on Caprinae previously found in
Lebanon can be found in Kumerloeve (1975) and Serhal
(1985).

Persian wild goat (Capra aegagrus aegagrus)

Distribution: Wild goat used to be relatively common in
Barouk, the Ammiq mountains and on Mount Harmon,
northern Lebanon. However, by the early 1900s, wild goat
was extinct in Lebanon (Kumerloeve 1975; Harrison
1968a).

Status within country: Extinct.

Extinction of wild goatin Lebanon was caused by large
scale habitat destruction and the disregard of hunting
regulations.

Conservation measures proposed: A captive breeding plan
and subsequent re-introduction program has been
proposed (see above).



Nubian ibex (Capra [ibex] nubiana)

Distribution: Ibex was previously found in Barouk, the
Ammiq mountains and on Mount Harmon, northern
Lebanon until the early 1900s.

Status within country: Extinct.

Extinction of Nubian ibex in the Lebanon was caused
by large scale habitat destruction and abuse of hunting
regulations.

Conservation measures proposed: A captive breeding plan
and subsequent re-introduction program has been
proposed (see above).

5.6 Oman
R.H. Daly, M.D. Gallagher, P.N. Munton and T.H. Tear

Introduction

Occupying the southeast corner of the Arabian Peninsula,
the Sultanate of Oman covers approximately 314,000km?
with a coastline of about 1,800km. The country can be
separated into several physiographic regions including
the mountainous Musandam region which is separated by
a narrow band of the United Arab Emirates. Running
along Oman’s northern coast with the Gulf of Oman, is
the Batinah alluvial plain which is about 270km long
and 30km at its widest. Separating this region from the
rest of the country is the western Hajr mountain range,
rising to 3,000m asl in the Jabal Akhdar. The southern
face of the Hajr range drains into moderately sloping
alluvial interior gravel plains, bounded on the southeast
by the Wahiba Sands, and on the southwest by the Rub’ al-
Khali (Empty Quarter). This latter region extends
600km southwest along Oman’s border with Saudi
Arabia as far as the border with Yemen. The central desert
plains consist generally of a flat, stony limestone plateau
stretching southwards from the Rub’ al-Khali to the
coast of the Arabian Sea. The Huquf escarpment runs
north-south along the eastern edge of the Jiddat al-
Harasis reaching almost to the coast south of the Janabah
hills which form the eastern side of the Huquf saline
depression. In the south of the country are the Dhofar
mountains, a range mainly of limestone about 300km in
length and rising 2,100m asl, including Jabal al-Qamr,
Jabal al-Qara and Jabal Samhan. Part of these
mountains and their coastal plain differ from those in
the north in that for about four months (June to
September) they receive the effects of the southwest
monsoon. These winds bring rain and fog moisture
which supports extensive grass and woodlands on the
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mountains, their southern escarpments and the coastal
plain.

The climate varies from region to region. In summer in
the coastal areas, it is hot (40°C in the shade) and humid,
while in the interior, it is hotter (up to 50°C in the shade)
and dry. At higher altitudes in the Hajr and Musandam
mountain ranges, theclimate is temperate year round. The
country’s rainfall is generally low and irregular, with an
average of around 100mm per year. However, in the
mountains of the north and Dhofar, annual averages can
range between 150 and 450mm, and in the spring of 1977,
500mm was recorded in 24 hours in the Dhofar mountains.
There are no large, permanent bodies of water and the
natural vegetation is generally sparse, although it does
vary from region to region with the rainfall. The
predominant trees are Acacia spp., Prosopis cineraria and
Ziziphus spina-christi in the northern areas and central
desert, and Anogeissus dhofarica on the Dhofar mountain
escarpments.

Current status of Caprinae

Two species are known to inhabit parts of Oman: the
Arabian tahr (Hemitragus jayakari) and the Nubian ibex
(Capralibex] nubiana). Evidence for the possible existence
of a species of a mouflon (Ovis orientalis) and for wild goat
(Capra aegagrus) is given later. Probably the entire world
population of Arabian tahr is today restricted to northern
Oman, where it occupies north facing slopes between
1,000 and 1,800m, that are characterised by relatively high
rainfall, cool temperatures and diverse vegetation. Nubian
ibex is currently scattered through the coastal mountains
south from 21°N. It may have occurred in the Hajr
mountainsin northern Oman as recently as 1967 (Harrison
1968a). Ibex populations are greatly affected by the rainfall
pattern and those living on the Huquf escarpment, east of
Yalooni, inhabit cliffs and hilly habitats, concentrating
near large wadis or drainages which provide good shelter,
forage and some permanent water.

The sole evidence for Asiatic mouflon (Ovis ammon)
[sic] in the wild is given by Harrison (1968b:317-318): “It
is an old adult male, shot November 15th, 1967 in the
Wadi Khabora (Al Khabourah). The animal, killed by
Hawasinah Bedu, was one of five seen. The species is well
known to the local tribesmen, who apply to it the apt
names “Kharoof al Jebel” (Mountain Ram) or “Abu
Kharoof” (Father of the Ram). It is said to be common in
this part of the Jebel Akhdar range, with a fair number
being killed each month. When received from the Bedu by
Major C. Seton-Browne, the head of the animal, with skin
and horns intact, was malodorous and threatening
putrefaction, but after treatment with alum the entire head
was saved and dispatched to the author for study.” The
statement by the Omanis who presented the head is the



only available evidence that the species lived in Al Hajar al
Gharbi (the western Hajar mountains of Oman). It hasnot
been reported since. Furthermore, numerous sources state
that individual wild sheep are often imported from Iran
into the United Arab Emirates(UAE)and also into Oman,
and that examples are to be found in private collections.
This suggests that the Omani specimen may have been an
escaped exotic, or that a previously unreported and
unsuspected indigenous population has ceased to exist.
Nevertheless, further field research is justified in case a
population still exists, for it would certainly deserve
Government protection.

A male wild goat was obtained by Captain J.P. Gouriet
froma Bedouin who stated hehad obtained itasa kid in the
foothills near Masafi (25°19'N, 56°10'E; 32km from
Manama both in the United Arab Emirates). Although
unconfirmed, this specimen was suggested (Harrison 1967,
1968a; Harrison and Bates 1991) to be the possible
occurrence of a previously unsuspected population of wild
goat in the western Hajar of UAE and Oman. However,
there has been no further evidence or suggestions that this
species occursin the wild inOman. In 1995, C. Stuart (pers.
comm. to S. Lovari) reported feral goats were commonly
sighted during a survey of the Hajar mountains.

General conservation measures taken

The Ministry of Environment was set up by Royal Decree
in May 1984, and since then has undergone several changes.
The most recent occurred in December 1991, when under
a Royal Decree its powers were merged with those of a
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used to prevent developments which damage nature
conservation areas identified by previous studies such as
the Proposals for a System of Nature Conservation Areas
(IUCN 1986). Currently there are only guarded areas
(Map5.6.1) for tahr (see below). The Ministry of Regional
Municipalities and the Environment is preparinga national
conservation strategy or plan, that will contain proposals
for Nature Conservation Areas, ecosystem conservation,
and measures to conserve individual species.

General conservation measures proposed

Areas in northern Oman, nominated in the Proposals for a
System of Nature Conservation Reserves (IUCN 1986)
remain to be approved and funded. Those in the
Governorate of Dhofar have been approved but remain to
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be funded and implemented, although all areas enjoy some
degree of administrative protection. Munton (1985)
recommended that conservation of Arabian tahr would be
bestachieved by maintenance of the traditional conservation
areasknownas “Hamas” or “Hamyas”. Theseareascontain
the besttahr habitatin the country and were free of domestic
livestock. It was also recognised that traditional Omani
laws prohibiting felling of live trees should be enforced in
these areas. Because the tahr and the unique northern flora
are complementary, vegetation in these reserves could be
used to provide a source of indigenous plants for re-
vegetating other areasin northern Oman. Some species also
had the potential for agricultural forage crops (Munton
1985), and others for forests (Lawton 1980).

Efforts should be made to determine whether a species
of mouflondoes occurin Oman and if so what its taxonomic
and demographic statuses are.

Map 5.6.1. Locations
of guarded areas
with Arabian tahr
(Hemitragus jayakari)
in Oman.

1) Al Hamya, Jabal Nakhl
(1,600ha; est. 1976); 2) Wadi
‘Asya (2,800ha; est. 1976);

3) Wadi Sarin, Jabal Aswad,
Jabal Abyad, Jabal Abu Daud
and Jabal Bani Jabr (20,000ha:
est. 1976, with Jabal Bani Jabr
added in 1991).



Species accounts

Limited published material on the biology of Caprinae in
Oman is available for Arabian tahr (Munton 1979, 1985),
and Nubian ibex (Sale 1980; Tear 1987).

Arabian tahr (Hemitragus jayakari)

Distribution: Tahr has been found in small, scattered
populations throughout a 600km crescent of northern
Oman, from the limestone massifs of the Musandam,
through the arid Hajr mountains, south to the mountains
northwest of Sur (Map 5.6.2).

Population: The total wild population was estimated to be
about 2,000 animals (Munton 1985), although the
extremely rugged terrain, low densities and small group
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including donkeys and feral goats (C. Stuart, 1995, pers.
comm. to S. Lovari), and poaching at the limited
waterholes. Diseases introduced by livestock may be a
major threat to the small scattered populations of tahr.

Conservation measures taken: Listed as Endangered (C2a)
inthe 1996 IUCN Red List of Threatened Animals (IUCN
1996). It has been illegal to kill or capture tahr in Oman
since the Royal Decree issued in 1976 (Ministry of Diwan
Affairs, Ministerial Decision No. 4), but the terrain and
distribution make this difficult to enforce. In 1975, a
special wildlife guard force, administered by the Diwan of
the Royal Court, was established to protect Arabian tahr
ina 200km?area in the mountainous region 45km south of
Muscat in the Wadi Sarin and Jabal Aswad areas. A
number of tahr guards (“mushrafin”) were appointed
from local tribes originally to patrol just the Wadi Sarin-
Jabal Aswad, but subsequently their jurisdiction has been
extended to include Jabal Abyad and Jabal Abu Daud.
The area patrolled by the guards has gradually been
extended, and by 1992 they now protect tahr and mountain
gazelle in an area of about 2,350km?, including the Jabal
Nakhl 70km southwest of Muscat and the Jabal Bani Jabr
about 120km southeast of Muscat (Map 5.6.1). In addition,
a number of villagers are retained to report any poaching
attempts. All the patrolled areas contain good quality
habitat, but tahr populations are small and isolated, and
thus vulnerable to diseases introduced by domestic stock,
and other stochastic events. In some areas, arrangements
have been made with local tribes to keep their domestic
livestock out of areas of particular importance for tahr.
Tahr occurs in three guarded areas: in the Wadi Sarin-
Jabal Aswad region, and in Wadi ‘Asya (Jabal Nakhl) and
AlHamya. Populations of tahr which may be in the rest of
the Hajr range and in Musandam are not guarded.

Tahr is one of the species kept in H.M. The Sultan’s
Captive Breeding Centre at Bait al Barakah in northern
Oman, where it reproduces and grows well in captivity.
As of October 1992, there were 23 animals held at this
facility (13 males and 10 females). Surplus animals will be
used for re-introductions and for supplementing existing
populations.

Status within country: Vulnerable.

Conservation measures proposed: 1) Establish the series of
five reserves that have been proposed to be maintained
free of domestic livestock and patrolled against poaching.
Thereserves are designed to protectaround 1,750 animals,
and would include the majority of the known populations.
2)Thecaptive breeding program should continue to gather
more information on the species and its genetics, and
provide a source for re-introductions which could be
especially important if disease struck wild populations.
3) Consider establishing a second captive breeding group
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outside the region. 4) Maintain and extend the present
enforcement of conservation measures. Along with
censusesand gathering further data ondistributions, more
ecological research on the species is required, including
studies on competition with livestock. Active habitat
management will be required to ensure the continued
survival and conservation of Arabian tahr (Munton 1985).
5) It is vitally important to develop a seed bank of the
tahr’s major forage species so that overgrazed areas can be
re-vegetated. Such a bank would also be valuable for re-
establishment of forages for domestic livestock, and help
reduce competition for tahr. 6) Re-enforce the traditional
laws which restrict tree cutting in the Sultanate as another
important component of habitat management (Munton
1985). 7) Implement the new draft legislation prepared by
the Ministry of Agriculture and Fishery Wealth to provide
for better protection and management of rangelands and
forests throughout Oman.

Nubian ibex (Capra [ibex] nubiana)

Distribution: Formerly, Nubian ibex may have occurred
in the western Hajr mountains in northern Oman
(Harrison 1967, 1968a; Harrison and Bates 1991), but as
this was a single observation and there have been none
since, it is possible that they are now absent or never
existed as a viable population in this region. Currently, its
known distribution is patchy and extends along the
coastline in rugged terrain, south from the Huquf
escarpment (approximately 21°N) to the border with
Yemen. Five populations are known within this region,
based on isolated sightings: Huquf Janaba Hills, Ra’s
Madrakah, Jabal Samhan, and Jabal al Qamr (Map 5.6.2).
Recent evidence from radio-tracked individuals caught
and released on the Huquf escarpment, indicates that
there is some movement of animals between the Huquf
and Janaba Hills populations.

Population: No data are available on the size, demographic
status or trends of the total Nubian ibex population. Ibex
distributions and numbers are most likely determined to a
large extent by the temporal and spatial rainfall pattern,
particularly in the most arid areas. However, surveys have
been completed only in the Huquf escarpment area, where
numbers appear to have been stable over the last five
years. In the coastal hills to the south of this population,
the status of ibex is unknown (but see Sale 1980). Generally,
densities are likely to be similar to the Huquf escarpment
where there are estimated to be one ibex/km?.

Threats: One of the main populations (Huquf escarpment)
is relatively safe at present because it is located in a
remote and harsh environment, and it receives some
protection from the Arabian Oryx Re-Introduction Project.



However, there is competition from expanding feral
donkey (Equus asinus) populations in all areas, which
requires study. In southern Oman, conditions in the
Dhofar mountains are different (Sale 1980). Here,
although hunting pressure is greater and there is less
protection of wildlife, the population may be larger than
further north.

Conservation measures taken: Nubian ibex is listed as
Endangered (C2a) in the 1996 IUCN Red List of
Threatened Animals (IUCN 1996). It is fully protected by
law (Ministry of Diwan Affairs, Ministerial Decision No.
41976) throughout Oman, but the actual level of protection
varies somewhat, in part due to the rugged and isolated
terrain, and also to local conditions. Nubian ibex occur in
no guarded areas, but in central Oman, notably on the
Huqufescarpment, ibex are protected by the guards of the
Arabian Oryx Re-introduction Project based at Yalooni
in the Governorate of the Central Region. Around the
Hugqfescarpment, thelocal Harasis tribe aremore amenable
to conservation and poaching is minimal. In the
Governorate of Dhofar, there is no active enforcement
system of the law protecting the ibex, although local
individuals make voluntary reports of poaching activities
from time to time, some of which are followed up by the
local authorities.

Both the Huquf escarpment and the main portions of
the Jabal Samhan (Dhofar mountains) were included in a
1987 proposal for a national system of Nature Conservation
Areas (IUCN 1986). The plan is still under consideration.
Researchis currently being conducted in the central region
on the Huquf escarpment and is planned to continue for
several years.

Status within country: Indeterminate.

Conservation measures proposed: 1) Determine numbers
and distributions throughout the taxon’s range. The first
priority area is the eastern range of the Dhofar mountains,
the Jabal Samhan, where large concentrations of ibex, as
well as conservation problems, have been reported
(e.g. Sale 1980). A survey of this area should also
include identification of conservation and research
needs. Second, the Huquf escarpment study should
be continued, focusing particularly on population
dynamics, because this population is probably the
easiest to study due to its proximity to the oryx project.
2) Surveys for ibex should also be conducted in the Hajr
mountains in conjunction with work on Arabian tahr, to
determine if it occurs in these northern ranges. 3) Initiate
ecological studies throughout the ibex’s range to enable
appropriate conservation plans to be developed for this
species. These should also include a study of the level of
competition between ibex and feral donkeys. 4 Give
priority to the establishment of the six protected areas
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recommended in the 1986 IUCN proposal which would
provide protection for ibex populations and their habitat.
The proposed protected areas with ibex are: Central Region
— Janabah Hills National Nature Reserve (290,000ha),
Janabah Coast National Scenic Reserve (69,000ha), Az
Zahr National Scenic Reserve (225,000ha); Southern
Region — Arkad National Resource Reserve (264,000ha),
Jabal Samhan National Nature Reserve (346,000ha), and
Shuwaymiyah National Resource Reserve (60,000ha).

5.7 Saudi Arabia
K. Habibi and H. Tatwany

Introduction

The Kingdom of Saudi Arabia is estimated to cover
2,240,000km?, and occupies approximately 80% of the
Arabian peninsula. Its physiography is dominated by a
central plateau rising abruptly from the Red Sea. Along its
western edge, elevations of the escarpment range from
1,500m aslin the north to over 3,000m asl in the south. This
escarpment is broken by numerous steep, short wadis, by
the Wadi al-Hamd near Medina which runs inland for
about 160km, and by a gap northwest of Mecca. The
Tihama coastal plain lies mainly south of Medina. From
this western escarpment, the central plateau dips gently
eastward towards the Persian Gulf at around 760m asl. In
the interior, the broad plateau of the Najd is covered by
volcanic debris, lava flows and sand, and bordered on the
east by a series of deep canyons. The most prominent of
these is the Tuwayq escarpment (Jabal Tuwayq) which
extends nearly 1,000km up to Najran. The southern part of
the country forms part of the vast Rub al-Khali (the Empty
Quarter) covering more 647,500km?.

Winter falls between December and February, when
temperatures are relatively cool (14° to 23°C), and frosts
and snow may occur in the southern highlands.
Temperatures reach their hottest in summer (June to
August), exceeding 38°C in the shade throughout the
country. Annual precipitation is generally low and varies
greatly between years, ranging ca. 65mm along the Red
Sea coast, but with as much as 480mm falling in the
highlands of Asir in the southwest, and none falling for up
to 10 year stretches in the Rub al-Khali. Much of the
vegetation is typical of the North African-Indian desert
region. Plants are generally small xerophytic shrubs and
forbs adapted to extreme aridity, intense isolation and
high soil salinity. Some small areas with grass and trees
occur in southwestern Asir, and though widespread, the
date palm (Phoenix dactylifera) grows mainly in ash-
Shargiyah province. Annual plants predominate with
large numbers of ephemerals appearing after sporadic



rainfall. In wadis where the water table may be high,
woody perennials such as Acacia spp. are common.
While endemic species are poorly represented in the large
desert stretches, they do grow at higher elevations, though
these patches are isolated by lowlands with their
contrasting ecology. The isolated hills and mountains
have a greater potential for harbouring unique varieties
of plants. Despite its large size, only 64 species of mammals
are found in Saudi Arabia; the majority are rodents and
bats. Over 300 species of birds are known in the Kingdom,
of which the majority are winter visitors or passage
migrants. Among the ungulates, the legendary Arabian
oryx (Oryx leucoryx) is extinct in the wild, and three
species of gazelles are endangered. Several species of
felids, including leopard (Felis pardus), caracal (F. caracal)
and sand cat (F. margarita) are found in small numbers.
The cheetah (Acinonyx jubatus), however, is extinct in the
Kingdom. Only the red fox (Vulpes vulpes) is common and
is widespread throughout the Peninsula, while Hamadryas
baboons (Papio hamadryas), able to adapt to human
activities, are increasing in the Sarawat mountains of the
southwest.

Current status of Caprinae

Saudi Arabia has a single caprin the Nubian ibex (Capra
[ibex) nubiana), known as the “Waal” or “Badan” in
Arabic. This species is found mainly in the western
highlands and the Tuwayq escarpment of central Saudi
Arabia. It is a mixed grazer-browser living on perennial
grasses, dwarfshrubs and acacia leaves. Itsdependency on
water limits its movements to higher elevation wadi beds
where seepages and rock pools are available. During the
hot season, the animals seek well concealed shady areas
amongrock crevices and ledges from which they emerge to
feed in the wadi beds at sunset. The rugged mountainous
terrain, in the range of Nubian ibex, is not frequently used
by other wild ungulates. In some areas, however, relict
populations of mountain gazelle (Gazella gazella) live
sympatrically with ibex. This may be the result of human
pressure which has forced the gazelles to move to higher,
more isolated habitat.

In general, habitat conditions for ibex are less degraded
than those of other wild ungulates in Saudi Arabia. The
vegetation, in terms of structure and species diversity, has
remained relatively stable. The main reason for this being
that ibex habitats are characterised by difficult terrain,
which tends to limit access for livestock. As a result, ibex
are found in a wide diversity of habitat types, ranging
from low altitude, dissected escarpments (500m asl) in the
central Tuwaygq, to the juniper (Juniperus spp.) dominated
mountain summits of over 2,000m asl.

The recent accelerations of habitat destruction (mainly
through overgrazing by livestock), and of hunting, have
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been major causes for the decline of ibex in the country.
Increased road access and other development projects in
some areas of core ibex habitat, have also contributed to
the decline in ibex numbers. Despite such pressure, the
species has survived in much of its former range, albeit in
small enclaves which are isolated from each other by
human development and other unsuitable habitats. The
future of Nubian ibex in Saudi Arabia depends on a
conservation program that takes into account both the
historical and cultural factors which have caused the
decline of wildlife in the country, and that seeks out
solutions which counteract the threats posed by the rapid
changes which have taken place in Saudi Arabian society
in recent decades.

General conservation measures taken

Setting aside protected areas in Arabic society is a pre-
Islamic practice dating back hundreds of years. To deal
with frequent drought and arid weather conditions,
protected areas or “hemas” were established by a tribe
for grazing, bee-keeping or tree production purposes.
Hemas were especially popular in the western mountain
chain where, prior to the development of new roads
and townsites, the majority of the population was
concentrated. Among the hemas where ibex have been
historically protected by the local inhabitants, Hawtat
bani Tamim in central Tuwayq, and Hemah Figrah
(southwest Hejaz), are especially important. Grazing is
not allowed and as a result the ibex continue to survive in
both these areas.

In 1979, the government passed a hunting by-law
through which a hunting season was established, and
the hunting of gazelles and ibex was banned. The Ministry
of Agriculture and Water (MAW) set up the first
national park in the country in the Asir mountains in
1984. MAW is also responsible for the management and
conservation of forests and other parks in the Kingdom.
Species conservation has not been given a priority in the
Asir National Park, which is used mainly as a tourist
attraction.

Institutionalised conservation started with the
establishment of the National Commission for Wildlife
Conservation and Development (NCWCD) in 1986. The
Commission functions as an independent government
agency, and is responsible for the protection and
development of the country’s natural resources. Since its
inception, NCWCD has declared seven nature reserves.
The ibex reserve at Hawtat bani Tamim and the At
Tubayq Reserve were created in 1988 specifically to protect
Nubian ibex (Map 5.7.1). Hunting is prohibited in these
reserves and management plans, which include controls
on access and livestock grazing, are being implemented.
The two areas, however, represent only a small portion of



the total ibex range in the country. To ensure adequate
numbers of this species, additional areas have been
surveyed and proposals presented to the Commission’s
board of governors to declare additional reserves to
protect ibex in the Kingdom.

Species account

Several reports and publications deal with the biology and
conservation of Nubian ibex in Saudi Arabia (e.g.
Gasperetti 1978; Habibi 1986, 1990, 1991, 1992, 1994;
Habibi and Grainger 1990; Harrison 1968).

Nubian ibex (Capra [ibex] nubiana)

Distribution: Few systematic censuses have been
made. Most data come from brief aerial and ground
reconnaissance surveys made to locate populations.
Among the 15 sites where ibex have been found, major
concentrations occur in the western mountains of the
Arabian shield, with isolated populations located in the
north, north-central and central regions (Map 5.7.2).
Only scattered observations have been made in the south
(Map 5.7.2). The highest densities appear to be in Jabal
Qaraqar, Hemah Figrah and Hawtat bani Tamim.
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Map 5.7.1. Locations of
protected areas with
Nubian ibex (Capra [ibex]
nubiana) in Saudi Arabia.
1) At Tubayq Reserve
(12,000,000ha; est. 1988);

2) Ibex Reserve (2,369,000ha;
est. 1988); 3) Hemah Figrah
Tribal Area (not an official
protected area).
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Threatened Animals (IUCN 1996). Ibex is legally
protected by a hunting by-law passed in 1979, which
along with gazelles, gives the species total protection.
This law, however, can be difficult to enforce in some
remote areas. In Saudi Arabia, it occurs in two official
reserves; At Tubayq Reserve in the north, and the Ibex
Reserve in Hawtat bani Tamim in the east-central region
(Map 5.7.1). Ibex also inhabit the Ahmadi tribal hema
(Hemah Figrah) in the Western Mountain chain which
may become an officially delineated reserve in the
future.

Status within country: Vulnerable.

Conservation measures proposed: 1) Vigorously enforce
the hunting ban and create legislation banning the
movement of Bedouins and hunters into protected
areas, to halt the indiscriminate poaching of ibex.
2) Launch an education program in the school system
in an effort to inform the public about the merits of
conservation, and of the role which wildlife plays in
the stability of fragile ecosystems. 3) The current
priority of NCWCD must be to establish contiguous
protected areas in the mountain chain of western
Saudi Arabia, which constitute the major habitats of
Nubian ibex.
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Map 5.7.2. Distribution of
Nubian ibex (Capra [ibex]
nubiana) in Saudi Arabia.

5.8 Syria
A. Serhal

Introduction

The Syrian Arabic Republicis situated on the east coast of
the Mediterranean Sea and covers around 185,180km?.
There are three major physiographic regions. A coastal
strip, which runs for about 180km along the Mediterranean,
isnarrow and interrupted by spurs of the Jabal Nusayriyah
north of Tartus. To the south, it widens into the Sahl
‘Akkar (Plain of ‘Akkar) which continues south into
Lebanon. Along the eastern border of the coastal plain
running southwest-northeast are the Jabal an-Nusayriyah
(Jabal Alawite) mountains, ranging from 900m asl in the
north to 600m asl at their southern end. Directly east of
this range lies the Ghab depression with the Orontes river
valley running through it. Further south, are the Jabal
ash-Sharqi (Anti-Lebanon mountains) running along
Syria’s border with Lebanon, averaging between 1800 and
2100m asl, and including Syria’s highest mountain, Jabal
ash-Shaykh (2,814m). Other, smaller mountain rangesare
scattered throughout the country, including Jabal ad-
Duruz in the extreme south, and Jabal Abu Rujmayn
stretching north-eastward across central Syria. The



remainder of the country is covered by the undulating,
rock-gravel plains of the Syrian Desert which lies mostly
at elevations between 300m and 500m asl, except in the
more mountainous south central region of al-Hamad.

A Mediterranean climate prevails in the coastal region
and in the mountain ranges alongits western border, where
below 1,500m asl, summers are hot and winters mild. The
climate becomes more arid inland with hotter summers but
colder winters. The coast and western border mountains
receive on average 760 to 1,016mm rainfall each year, but
precipitation decreases rapidly inland. The mountainregion
of Jabal ad-Duruz gets >20mm, but the southern desert
around al-Hamad receives <15mm. Forests grow in many
mountain areas, especially in the Jabal an-Nusayriyah in
the northwest, with drought resistant shrubssuch asarbutus,
boxwood, broom, myrtle, wild olive and turpentine in the
south. The steppe desert regions are vegetated mainly for a
brief period in May in response to seasonal rains.

Current status of Caprinae

The nubian ibex (Capra [ibex] nubiana) was found in Syria
as recently as 1930 (Harrison 1968), but is now believed to
be extinct. The species was originally found in the mountain
ranges north of Dimasq (Damascus). It became extinct
primarily as the result of overhunting, although competition
from livestock degraded their habitat. Persian wild goat
(Capra aegagrus aegagrus) may also have occurred in Syria
(Harrison 1968), but it too is believed to be extinct. The
general distribution areas of these two species overlapped
as they occupied some of the same mountain ranges, but
whether there was any ecological or geographic separation
between them is unknown.

General conservation measures taken

Legislative Decree No. 152 (1970) covers hunting
regulations and the provision of hunting councils. In 1979,
Legislative Decree No. 50 banned all hunting for a 5-year
period (Anon 1981). Whether this is still in effect is
unknown. Syria has no protected areas and hunting
regulations are not enforced. It was believed that two
areas, each about 20,000ha, had been set aside one in 1968
the other in 1983, as areas for “le patrimoine animal”.

Species account
Persian wild goat (Capra aegagrus aegagrus)
Distribution: Wild goat was reported in northern Syria, in

the mountains north of Dimasq. However, it is now
believed to be extinct (Harrison 1968).
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Status within country: Extinct.
Extinction was probably caused by habitat destruction
and hunting.

Conservation measures proposed: Implement the proposed
joint re-introduction with Lebanon.

Nubian ibex (Capra [ibex] nubiana)

Distribution:Based on records provided in Harrison (1968),
Nubian ibex was found in the Jabal ash-Sharqgi mountain
ranges north of Dimasq which run southwest-northeast,
as far as Halab (Aleppo) and to just south of Tadmur
(Palmyra), presumably in the Jabal al Khunayzir. The
species is now believed to be extinct in Syria.

Status within country: Extinct.

Conservation measures proposed: Implement the proposed
joint re-introduction with Lebanon.

5.9 United Arab Emirates
M.A. Reza Khan and D.M. Shackleton

Introduction

The United Arab Emirates is a union of seven emirates,
together occupying 77,000km?along the southwestern edge
of the Persian Gulf. Almost the entire union is a desert of
sand and salt flats. Only in the extreme northeast is there
obvious relief where the northern extension of the al-Hajr
(Hajar) mountains out of Oman, extend along the eastern
part of the Musandam peninsula. Here, steep mountains
rise over 1,500m asl. Along the coast, the climate is hot and
humid, while inland temperatures are even higher but
conditions are arid. Dust-bearing northerly and north-
easterly winds, called “shamal”, blow during mid-winter
and early summer. Annual rainfall averages 75 to 100mm,
and the mean temperature is 18°C in January and 33°C in
July. Such climatic conditions result in limited vegetation,
which primarily consists of low-growing shrubs.

Current status of Caprinae

A small number of Arabian tahr (Hemitragus jayakari)
were previously reported in the Jabal Hafit, Abu Dhabi,
near Burai, on the border with Oman. In 1991, a horn
believed to belong to be from an Arabian tahr was
discovered at the foot of Jebel Hafit, an extension of the
Hajrrange whereitrunsinto the Al Ainarea of Abu Dhabi



Emirate. However, no living specimens have been reported
for many years in this region of the United Arab Emirates
(R.H. Daly, in litt. 1992). It is believed to be extinct in the
Emirates but whether due to overhunting, lack of habitat,
or for both reasons, is uncertain. It is possible however,
that a few individuals may occasionally stray into the
Emirates from Oman, but as such areas are extremely
remote and inaccessible, reports are essentially non-
existent.

5.10 Yemen
D.M. Shackleton

Introduction

Estimates of the size of the recently reunited Yemen range
from 343,750 to 537,950km?. The uncertainty is due mainly
to the difficulty of defining its border through the Rub al-
Khali (the Empty Quarter) desert. In the northern part of
the country, four main physiographic regions can be
recognised. The first is the narrow strip of arid coastal
plain, the Tihamah, extending eastward from the Red sea
to an elevation of 200m asl. From this point the plain
changes into jagged canyon-like valleys and low plateaux
of the Upper or Tihamah mountain, which also runs
parallel to the coast. Its eastern edge lies at 460 to 1,400m
asl. Running through the centre of the country are the high
rugged mountains of the Yemen highlands. Generally,
they reach between 1,500 and 3,355m asl, but some peaks
are even higher. In the eastern part of the country, the land
gradually slopes down from the Yemen highlands towards
the edge of the Rub al-Khali and its ill-defined border.
Much of this eastern region consists of extensive plateaux
915 to 1,830m asl, and separated by well defined valleys.
The southern part can be divided into two physiographic
zones, the coastal plain and the inland mountains. The
coastal plains run approximately 1,130km along its Gulf
of Aden coastline, ranging between 8 and 65km wide. It is
interrupted irregularly by wadis which originate at the
foot of the first low (300 to 600m asl) ranges of the
inland mountains. Further inland is a plateau averaging
990m asl, followed by the remaining inland mountains
which average more than 2000m asl with many peaks 2,440
to 2,750m high. Beyond these ranges lies the southern
extension of the Rub al-Khali desert.

The climate is controlled by two major air masses, the
regular northerly winds and the southwest monsoons,
which provide northern Yemen with fairly defined and
regular seasons. Annual rainfall is ca. 300mm, while
some coastal regions may receive none some years.
As many as seven climatic regions are recognised, and the
relatively high rainfall throughout much of the country
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results in it being one of the most fertile regions of
the Arabian Peninsula. The damp coastal steppe covered
by dense salsola scrub and low prickly grass (Panicum
turgidum), merges into the more arid Bokar zone. Acacias
are the dominant trees in the wadis, while thorn trees form
a continuous belt near the foothills of the western slopes.
Mountain vegetation between 180 and 1,222m includes a
mixture of native and cultivated species (e.g. myrrh, carob,
fig, date palms, mango), and higher up, an evergreen zone
is found between 1,222 and 2,044m asl, dominated by
euphorbia, together with eucalyptus, acacia and budelia.
Land above 2,044m is treeless and vegetation is equivalent
to an Alpine steppe-thorn shrubland.

Current status of Caprinae

Only Nubian ibex (Capra [ibex] nubiana) was reported in
Yemen where it was considered to berareeven by 1915and
absent from some parts of its former range (Bury 1915,
cited in Harrison 1968). Nothing is known of the ibex’s
current distribution or population status.

General conservation measures taken

Responsibility for conservation of nature, wildlife and
genetic resources lies with the Ministry of Culture and
Tourism.

Species account
Nubian ibex (Capra [ibex] nubiana)

Distribution: Previously reported from the mountains in
south-east Yemen which join with the Dhofar mountains
of Oman (Harrison 1968). No recent surveys of current
distributions have been made, however, it appears to still
exist in greatly reduced numbers in the remotest regions
of the dry mountains of the Hadramawt in the east
(C. Stuart, in litt. 1996).

Population: No estimate.

Threats: Automatic weapons are owned by many people
throughout the country and huntingis probably the greatest
threat to this ibex.

Conservation measures taken: Listed as Endangered (C2a)
inthe 1996 IUCN Red List of Threatened Animals (IUCN
1996). Nubian ibex reportedly occur in proposed Jabal al-
Ara’is Reserve, in Abin Province (Mahir Abu Ja’far 1984)

Status within country: Indeterminate.



Conservation measures proposed: Field surveys to
determine the status of Nubian ibex and potential for re-
introductions. If re-introductions are recommend there
are probably several sources where animals could be
obtained from both wild and captive populations.

5.11 Regional summary
P.A. Alkon

Caprinae distribution and abundance

The Mid-East Region comprises much of western-most
Asia. It extends eastward from the eastern Mediterranean
littoral, encompasses the entire Arabian Peninsula, and
includes Iran and Iraq in Asia Minor. The total area is
more than 5.5 million km? Thirteen nations occur within
these bounds, including 10 for which at least some
information was obtained for the Caprinae Action Plan.
No information was obtained from Iraq or Yemen. Wild
Caprinae have occurred in all 10 countries in recent times,
but are now reported extinct in three (Lebanon, Syria, and
United Arab Emirates), and are very possibly extinctin a
fourth (Iraq) (Table 5.11.1).
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Estimates of total regional numbers of Caprinae are
available for only the Arabian tahr (about 2,000 estimated
in Oman). Country-wide totals are available only for
Nubian ibex in Israel. Nearly all extant caprins are classed
as “Indeterminate” or “Insufficiently Known” by country,
the only exceptions are Nubian ibex in Israel and Jordan,
and Arabian tahr in Oman, both of which are classed as
“Vulnerable”.

Realities and issues

Few regions of the world have been so continuously
and profoundly influenced by human activity as have
portions of Mid-East. Social, political, and environmental
change and disruption, including armed warfare, have
marked the region’s history to the present day. Within this
ancient, politically turbulent context, wildlife has played
important cultural and subsistence roles in the lives of
Mid-East peoples. Here, caprins have had a significant
association with humans since the Neolithic and before.
The domestic goat and sheep, two of the most important
livestock animals, were first developed from wild Caprinae
precursors in the region about 10,000 years ago.

The current precarious status of Caprinae and other
wildlife in much of the region may largely be attributed
to at least four main causes:

1) theadventof firearms and motorised vehicles, leading
to more efficient hunting of wildlife;

2) destruction or degradation of habitat resources
owing to human and livestock population pressures;

3) the absence of effective conservation and wildlife
management programs; and

4) the political uncertainties which hamper long-term
policy and planning.

Major, specific impediments to Caprinae conservation
include: a) lack of adequate population inventories, b)
lack of effective legal protection, c) absence of sufficient
protected areas, d) absence of wildlife conservation
priorities and mechanisms, and e) uncertainties regarding
the taxonomic status of some caprins.

Exceptions to this generally bleak picture should be
noted. Effective wildlife conservation and research
programs exist in Israel, and steps towards improved
inventory and/or protection of wildlife resources are being
undertaken in Jordan, Oman, and Saudi Arabia.
Conversely, a formerly vigorous Caprinae conservation
program in Iran has declined significantly over the past
two decades. Latest reports suggest that numbers of most
caprins have declined dramatically since the 1970s due to
hunting pressures and poaching, much of which is taking
place in protected areas.

Regional co-operation for wildlife conservation in
the Mid-East may seem premature given a) the political
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enmity and instability in relations among nations of
the region (e.g. formal states of war still exist among
some Mid-East countries); b) the obvious and urgent
need for even rudimentary wildlife conservation
practices at the national level; and c) differences among
nations in wildlife taxa and habitats, and in conservation
goals.

Nonetheless, some significant steps towards
normalisation of relations among nations and peoples
of the Near East have been taken within the past two
decades. These include the Egypt-Israel peace treaty,
the start of multilateral and unilateral negotiations
between Israel and neighbouring Arab states, and the
Israel-Palestinian autonomy process. On one hand,
regional co-operation in wildlife conservation could
benefit from these political processes, while they might
also contribute to normalisation of political relations
between neighbouring states. Wildlife conservation
seems an especially appropriate vehicle for such progress
because:

1) the principles governing the status and management
of biological resources are widely accepted and
are independent of political and socio-economic
divisions;

2) wildlife resources are not a contentious issue among
most Mid-East countries; and

3) managers, conservationists and biologists are
especially likely to forget political and ethnic
differences in the interest of the region’s biological
resources.

The increased world-wide recognition of the importance
of biodiversity conservation at the highest national and
international political levels, may also justify some
optimism with regard to future regional co-operation in
the enlightened protection and management of Mid-
East wildlife resources.

In considering shared Caprinae resources within the
Region, the Nubian ibex occurs or has recently occurred
in at least seven countries: Israel, Jordan, Lebanon,
Oman, Saudi Arabia, Syria and Yemen. Five of these
nations have been involved to at least some extent in
recent peace negotiations, and some have even
established a discourse with respect to environmental
and resource management issues. Moreover, Egypt, an
important nation outside of the Mid-East region, also
supports Nubian ibex populations, and also has played
asignificant role in promoting political dialogue among
regionalstates and entities. The Nubian ibex may thereby
serve as a useful focus for engendering regional co-
operation in the conservation of Caprinae. Within this
context, international organisations and politically
disinterested third parties may play effective roles in
promoting contacts and co-operation at various
scientific, management, and political levels.



Recommendations

The Mid-East region requires substantial improvements
in political relationships among the various countries
before major, open regional conservation programs can
be undertaken. However, several levels of co-operation
and interchange appear feasible, especially given the greatly
increased scope of discourse and negotiation that has
taken place in the recent years. Accordingly, the IUCN
SSC Caprinae Specialist Group may act to facilitate
Caprinae conservation in the Mid-East by undertaking
the following:

1) Facilitate informal meetings of biologists and officials
from various countries within the Region at
international meetings and other venues.

2) Promote sponsorship of support for bilateral and
multilateral Caprinae conservation projects within the
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3)

4)

5)

Region by international organisations, interested
outside countries, and non-governmental parties.
Promote support for wildlife conservation education
programs within the Region by appropriate
international organisations.

Promote the inclusion of wildlife conservation issues
within the framework of ongoing bilateral and
multilateral Mid-East peace negotiations.

Organise an international Nubian Ibex Workshop.
Invited participants would include experts and
authorities from all countries in which Nubian ibex
presently occur or have occurred in the Region
within recent decades. The workshop should be held at
a site open to all potential Regional participants.
The IUCN and other international organisations should
also promote the inclusion of wildlife conservation as a
topic in ongoing bilateral and multilateral discussions
and negotiations among Regional nations and entities.



Chapter 6

Europe

6.1 Albania
L. Gjiknuri

Introduction

The Republic of Albania lies along the eastern edge of
the Adriatic Sea, bounded to the north and east by
Yugoslavia and to the south by Greece. Almost 70% of
its 28,748km? is mountainous, mainly comprised of the
Dinaric mountain system stretching from Yugoslavia
to Greece. The predominantly limestone mountains,
with their frequent karst formations, are separable into
three main regions. The Albanian alps span the northern
part of the country in a northeast-southwest direction,
their limestone peaks reaching 2,693m asl on Mount
Jezerce (Jersece). Within these alps is a subregion, the
dome-like plateau of the Krasté-Cukalit. To the south,
are the central uplands, with the Mali i Shebenikut
ranges extending up to around 2,260m along the eastern
side, and other massifs broken by river systems. These
uplands include both rounded volcanic and limestone
mountains, whose maximum elevations include
Albania’s highest mountain, Mount Korab (2,751m),
on the eastern border with Yugoslavia. The southern
highlands include three subsidiary ranges, whose peaks
range between 2,100 and 2,400m asl. The main lowland
region is in western Albania, mainly along its coastline,
but also running inland in finger-like extensions
especially from the central coastline.

The climate, while greatly influenced by the
Mediterranean, is also affected by its rugged topography,
and so is marked by a wide climatic range. Rainfall is
highest along the coast (around 1,400mm) but is almost
twice this in the north and less in the central lowlands.
In the north, the climate tends to resemble that of
central Europe with harsh winters, while central Albania
has a typical continental climate with a wide range of
temperatures. Albania experiences three different
winds; the unique, strong coastal-slope wind called the
“bora”, the hot “sirocco” blowing in winter from the
North African interior, and the cooler “mistral” of
summer. Maquis vegetation is typical of the lowland
Mediterranean regions up to ca. 400m. Forested areas
were previously widespread throughout much of the
country, although many have been logged with some
replanting. Below 1,000m, oaks (Quercus spp.)
dominate, with beech (Fagus spp.) and conifers at higher
elevations.
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Current status of Caprinae

The only autochthonous caprin in Albania is the Balkan
chamois (Rupicapra rupicapra balcanica), known in
Albanian as “dhia e egér”. It occurs scattered through
most of the mountain regions of the country, especially in
the east, south-east and northeast regions. While found in
39 hunting zones, it can be hunted only under special
permit. Its status is classed as Vulnerable.

General conservation measures taken

All land is publicly owned in Albania and all protected
areas are state property, while nature conservation is
primarily concerned with rare species. The major laws
relating to conservation are the Law on Forest Protection
(No. 3349, 3 October 1963) and the Law on Hunting (No.
1351, 1 November 1951), both of which form the basis for
the creation of national parks. There are three types of
protected areas that vary in their level of conservation
management; national parks, integral reserves and
orientated reserves. Of these, integral reserves are the most
strictly controlled, providing total protection and
permitting no human activities, including no public entry
(IUCN 1989b, 1992a). Balkan Chamois receives protection
inthree areas (Map 6.1.1). Decree No. 3150 (18 July 1961)
deals with hunting and fishing, although a new hunting
lawis currently being prepared. Regulations of the Ministry
of Agriculture are issued under Decrees No. 3150, 4411
(16 July 1968) and 5607 (30 June 1977).

Chamois gained protection in Albania under Law No.
3150 (1961), although no clauses refer specifically to this
species. Hunting and capture of chamois are permitted
only for scientific purposes such as research, museums and
zoos, and forre-introductions to other areas. Such activities
require special authorisation from the General Directorate
of Forest Economy.

Species account
Balkan chamois (Rupicapra rupicapra balcanica)

Distribution: Chamois inhabits most of the mountain
regions of Albania. In the north it occurs in the Alps of
Albania (Shkodré, Tropojé, and Kukés); in the eastern
regions, in the Dibra highlands, the Librazhd region,
Puké, Mirdité and Mat; in the central region, in Barat



Map 6.1.1. Locations of protected areas with Balkan
chamois (Rupicapra rupicapra balcanica) in Albania.
1) Thethi National Park (4,500ha; est. 1966); 2) Lura National Park

(4,000ha; est. 1966); 3) Kuturman (Senisht Qerret Mirake) Nature
Reserve (4,000ha; est. 1966).

Map 6.1.2. Distribution of Balkan chamois (Rupicapra
rupicapra balcanica) in Albania.
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and Skrapar; and in the south and southeast, Kolonjé
and Pérmett (Map 6.1.2).

Population: Population densities vary from 0.03 animals/
km? in Tomorr, to 1.6/km? in Kastriot Sllové of Dibra.
Numbers were believed to total around 1,050 individuals
in 1990.

Threats: Habitat loss is a major threat in some regions due
to land demands from expanding human populations.
There appears to be no competition from domestic
livestock. Poaching does occur but the extent is not known.

Conservation measures taken: Listed as Lower Risk (Ic) in
the 1996 IUCN Red List of Threatened Animals (IUCN
1996), Balkan chamois is protected under Law No. 3150
and can be hunted or captured only with special permission
from the General Directorate of Forest Economy. It
occurs in three protected areas in Albania: Thethi and
Lura National Parks, and in Kuterman Nature Reserve
(Map 6.1.1).

Status within country: Vulnerable.

Conservation measures proposed: Increase the number of
protected areas for chamois, beginning with establishment
of those proposed in Dragobi, Vermosh and Tomor.

6.2 Austria

H. Gossow and H. Zeiler

Iintroduction

Austria is located in the centre of Europe, with 52,600km?
(= 63%) of its total area of 83,600km? belonging to the
alpinezone along the main alpine divide and atits southeast
border (Karawank Alps). The Austrian Alps run the
length of the country and can be divided into rugged
northern and southern limestone ranges separated by a
less rugged and geological different central mountain
range. The highest peak is the Grossglockner (3,797m asl)
in the western section. To the north of the Alps is a hilly,
subalpineregionextending to the Danube that runs through
the northeastern section of the country.

Thewestern regions have an Atlantic climate and annual
rainfall of ca. 1,000mm, while the drier eastern sections
come under more continental influences. Originally, at
least 80% of the country was forested, but agriculture,
human settlements, industrialisation, and traffic demands,
have reduced this by nearly half, so that today it varies from
25%and 50% depending on local topography. In the alpine
ranges, especially in the remaining high altitude areas,



pastoralism hascleared many forests and lowered timberline
sometimes by several hundred meters (Kral 1971). About
25% of Austria is under alpine pastures and agriculturally
“unproductive” ranges (rock, scree and glaciated areas), or
vegetated only with brushy alder (4/nus spp.) and creeping
pine (Pinus mugo var. pumilio). However, with theincreasing
importance and number of hydro-electric powerplants,
tourist developments, ski-lifts and hiking trails located
within the glacier and rock region, the qualification of
“unproductive” appears inappropriate (Beckel 1989).
Similarly, interpretations such as “remote”, “undisturbed”,
and “pristine” are also becoming questionable for most of
these high mountains.

Current status of Caprinae

Two species of Caprinae are native to Austria. Alpine
chamois (Rupicapra rupicapra rupicapra) is an
autochthonous species that has experienced a recent and
significant habitat extensioninto forested areas (see below).
Alpine ibex (Capra ibex) was previously exterminated but
now occursin several colonies within and outside its historic
range. Re-introductions and transplants of ibex were not
always made in the most suitable habitats (Elsner-Schack
1982; Schroder 1985), and sometimes led to emigration of
the founder animals to more suitable areas, or to their
completedisappearance. Theibex’s preferred winter habitat
is steep and south-exposed slopes with grassy vegetation
and rugged, rock-interspersed meso-relief above 2,000m
asl, with annual precipitation <1,300mm (Elsner-Schack
1982; Gossow and Dieberger 1989; Kofler 1982; Wiersma
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and Schroder 1985); conditions that occur mainly in the
inner, dry alpine valleys. Introduced European mouflon
(Ovis orientalis musimon) also exists in many insular
populations. In 1988-89, a total of ca. 7,500 were estimated
(Tomiczek 1989). Mouflon must be considered a
problematic game species not only because it is introduced
(Tiircke 1989) but because of the forest damage it causes.

In its central ranges, chamois population densities
appear to have been much higher in the early 1900s than
today. Secondary chamois habitats have been created in
what were previously forested areas by huntingand tourism
impacts on the alpine meadow zone, and by clear-cutting
and road-building for forestry. The absence of large
predators such as wolf (Canis lupus) and lynx (Lynx lynx)
minimises the effectiveness of forests as migration barriers.
As a result, chamois have extended beyond their former
ranges into lower altitudes, or have concentrated in less
disturbed areas (e.g. steep forested slopes) that they may
occupy year-round (“forest chamois” ecotype). They are
increasingly a problem for forestry (browsing impacts) and
for their own welfare (e.g. infections of sarcoptic mange,
kerato-conjunctivitis); (Boch and Schneidawind 1988;
Gossow and Dieberger 1989; Onderscheka et al. 1988).
Theselatter factors significantly impact chamois population
demography (Onderscheka er al. 1988) and also affect
some ibex colonies. Expansion of chamois ranges (see
Smidt 1977) could indicate avoidance reactions to human
activitiesand/oranincreasein chamois population numbers
with dispersal into adjacent forested areas.

While potential habitats have been increasing, more
recently their year-round availability is being restricted by
expansion and intensification of recreation activities

The speed and agility typical of
many Caprinae, are
demonstrated by this Alpine
chamois (Rupicapra rupicapra
rupicapra).

P. Didier (WWF)



(e.g. skiing, climbing, mountain-biking, hang-gliding,
mushroom and berry collecting, etc.). Reduced habitat
accessibility caused by these activities affects both ibex
and chamois; in particular, their natural grouping
behaviour is negatively affected. Grazing capacities also
may be reduced, or new game-damage problems created.
For example, timberline may be advanced upwards
eliminating pastures, because local grazing rights are
relinquished or because intensive high altitude reforestation
and forest protection stabilisation projects occur. In other
areas, intensified cattle grazing reduces forage biomass
available to wild ruminants.

General conservation measures taken

Federal legislation on nature conservation does not
exist but is the individual responsibility of the nine
Federal Provinces. The basic legal principles for
conservation are laid down in the Provincial Laws
(Landesgesetze) with wildlife covered by ordinances
(Verordnungen, Anordnugen), and their administration
specified in separate regulations (Verwaltungsvorschriften).
Provincial Laws also cover hunting regulations, while
forestry, fisheries, physical planning and water laws also
include conservation aspects (IUCN 1987b).
Free-ranging Caprinae are game species and their
conservation is mainly the direct result of the hunters’
interests in trophies, with selective killing for a desired
population structure being an important aspect (Hege mit
der Biichse). Supplemental feeding is practised only in
some poor quality ibex winter habitats, and is less frequent
for chamois. Although Austria has no federal, legal
framework for hunting, all Caprinae are covered by hunting
legislation except populations held in enclosures for
shooting, breeding or wildlife watching. In several federal
provinces, ibex either are not yet legally hunted, or hunting
is practised only locally where herds are thriving or
overpopulated. Hunting legislation attempts to regulate
harvests, and prescribed harvest structures strive to mimic
natural mortality patterns. However, legislative differences
between the provinces reflect the latest hunting law
amendments more than local ecological conditions.
Hunting systems are commonly based on private estates
or hunting areasleased from private or federal land owners
or communes known as “Reviere”. These are exclusive
hunting territories ranging in size from 115ha to some of
several thousand hectares. The larger territories are usually
supervised by professional hunters, however, division of
larger, leasable hunting grounds results in fewer
professionals. All hunters must pass an examination
requiring substantial theoretical and practical knowledge
of game, ecology, land-use, weapons, conservation
techniques, legislation, etc. Austrian hunters are effectively
involved in overall game management as far as
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conservation, pest control, and damage or epizootic
prevention are concerned.

Unlike ibex, chamois were never over-hunted in Austria
in historical times. Winter severity was probably the main
regulatory factor for most populations (and also for ibex),
at least periodically (Schroder 1971, 1985). Harvesting
chamois intensified in the 1970s, but since 1977 annual
harvest has been relatively constant at between 24,000 and
26,000 animals. How this harvest relates to the species’
population dynamics is unknown. Lynx, reintroduced
into eastern Austria in the 1970s, are now expanding
naturally and have become a serious problem particularly
for mouflon and roe deer (Capreolus capreolus) in
enclosures (cf. Gossow 1987a, b; Haller 1990), and may
eventually impact chamois.

No federal administrative body oversees protected areas
which are the responsibility of individual provinces. There
are six main categories of protected areas: Nature
Reserves (Naturschutzgebiet), Protected Landscapes
(Lanschaftsschutzgebiet), Natural Monuments or Sites
(Naturdenkmal), Nature Parks (Naturpark), National
Parks (Nationalpark),and Biosphere Reserves (Biosphiren-
Reservat). There are also others and conditions varies
among provinces. A number of privately owned protected
areas exist such as those operated by the Austrian
Association for Nature Conservation, by Oesterreichischer
Naturschutzbund (OeNB), and by WWF-Austria (IUCN
1987b). Hunting is permitted in all protected areas. Only in
the recently established Special (or Strong) Conservation
Areas within the High Tauern National Park is hunting
prohibited along with other land use practices (e.g.
pasturing, timber use, hydro-electric developments).
However, game culling may be practised if needed. Gossow
and Dieberger (1989; c.f. also Schroder 1971, 1985; Zeiler
et al. 1990, 1992) have provided recommendations for the
management of such totally protected areas. WWF-Austria
hastakena 10-yearlease on alarge hunting area in the High
Tauern Alps that it operates in co-operation with the
Wildlife Biological Society of Munich, as a model for
alternative hunting and wildlife management practices.
Another, older wildlife management research area is
operated by Fonds fuer Umweltstudien (FUST;c.f. Bubenik
and Schwab 1974; Hamr 1985, 1988; Stringham and
Bubenik 1974) in Achenkirch (Tyrol). Disturbance-free
areas exist, but have little importance for Caprinae. It
would be valuable for chamois or ibex to have such
sanctuaries above timber-line in their main winter ranges
(without skiing activities) and in birthing grounds (without
livestock grazing and mountain climbing).

General conservation measures proposed

Specific recommendations are difficult to make because
attitudes towards nature conservation along with hunting



or even forestry (e.g. forest die-back problems, timber
market changes, etc.) are changing rapidly. Land-use
patterns over the last few decades have led to multiple,
over-use of habitats, so any proposed conservation
measures must be integrated within wildlife and land use
management planning. Currently, this is only beginning
to be practised. For the long-term, the current hunting
situation, with its wildlife-use policy and regional
regulations, appears more effective for Caprinae
conservation than would a total hunting ban or
establishment of local game sanctuaries. Present efforts
are aimed at solving short-term problems, particularly
population declines caused by epizootics. However, long-
term plans are becoming increasingly important in the
rapidly changingenvironment of the Alps. Difficult aspects
to assess at present are the integration of Austria into the
European Community, and the effects of potential global
climate change on mountain ecosystems (c.f. Nilsson and
Pitt 1991).

National parks in mountainous regions are presently
in the planning phase (Map 6.2.1). Those already
established do not qualify as IUCN Category II national
parks due to the unresolved sport-hunting question. Also,
the minimum requirement of 1,000ha for core areas may
be impractical in central Europe with its high human
density and hunting systems. Recreation demands,
extensive pasturing and other agricultural practices,
together with forestry in surrounding areas, all affect
populations in protected areas, especially their self-
regulatory capacities. Consequently, though culling or
alternative active regulatory methods may be acceptable
to IUCN, they do not suit local hunting traditions and
attitudes (Gossow and Dieberger 1989, 1990; Schréder
1985; Zeiler er al. 1990, 1992). The guidelines in the
World Conservation Strategy (IUCN 1980) may offer
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compromises. On the other hand, national parks or nature
conservation areas are usually established in Austria to
protect mainly vegetation units, but often are also areas
of high hunting value or, until recently, exploited for
other natural resources. With contrasting land use
practices around protected areas, conflicts from
increasing ungulate populations are almost inevitable.
Adequate conservation and control measures, and
adaptive management strategies need to be developed
(Gossow 1987b, 1992).

Other issues in Caprinae conservation in need of
immediate attention include basic and applied research,
and procedures to address forest, tourist and epizootic
issues. Habitat evaluation techniques should be used
before re-introductions and transplants (of ibex
or mouflon), for determining carrying capacities (of
chamois and tourists), and for developing protected
forest rehabilitation and sustainability (ruminant
ungulates) programs. Problem-oriented research is
required on population genetic problems of Caprinae (e.g.
susceptibility to sarcoptic mange vs. pure geographic
barriers; founder effects and low genetic diversity, Stiiwe
and Scribner 1989; minimum viable population sizes and
founder stocks particularly for ibex colonies), because
current conservation research in Austria is focused
primarily on threatened species such as game birds, brown
bear (Ursus arctos) and river otter (Lutra lutra). Hunting
of Caprinae appears to be no real threat, with the regional
kill rates ranging from <10% to ca. 25%. However, with
the spread of sarcoptic mange (locally also kerato-
conjunctivitis), a more thorough population control
program for chamois, and perhaps also for some ibex
colonies, may become necessary. Though neither disease
could totally eradicate caprins, Austrian hunting rights
depend on land ownership, and game use as a legal land

Map 6.2.1. Locations of
proposed National Parks
with Caprinae in Austria.

1) Kalkochalpen, 2) Kalalpen,
3) Hohe Tauren, 4) Nockberge.



use practise includes legal obligations to improve game
productivity (e.g. supplemental feeding, medication
programs).

Species account

Considerable published information is available on
Caprinae in Austria (e.g. Bauer 1991, 1992; Bubenik and
Schwab 1974; Elsner-Schack 1982; Hamr 1985, 1988;
Hartl and Willing 1987; Knaus and Schréder 1983; Kofler
1982; Kofler and Schréder 1985; Meile and Bubenik 1976;
Miller and Hartl 1988; Onderscheka and Jordan 1974,
Perle and Hamr 1985; Rauer-Gross 1992; Rauer-Gross
et al. 1988; Schroder 1971; Stringham and Bubenik 1974;
Zeiler et al. 1990, 1992).

Alpine chamois (Rupicapra rupicapra rupicapra)

Distribution: Occurs in high to moderate numbers in
suitable habitats throughout the Austrian Alps, and also
increasingly in less suitable, forest-dominated habitats
(forest chamois ecotype) (Map 6.2.2).

Population: The last estimate for total chamois numbers
was 157,000 animals, and this was made in 1976. Data
suggest that numbers and total range occupied increased
inthe 1970s. The total range occupied by chamoiscontinued
to increase at least until 1983 when it was estimated to
inhabit 2,908,00ha (after Smidt 1977 and Gruber 1985).
More recent data on chamois in Austria are not available
although they are in preparation (Gruber, pers. comm.
1993).

Threats:Sarcoptic mangeis a problem and will continue to
be so unless measures are taken to prevent its spread.
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Alpine ibex (Capra ibex ibex)

Distribution: All current populations originate from re-
introductions, although not always into former or even
suitable habitat. The first colony was re-established in
1924 in the Bluhnbach valley (Hagen mountains), and the
second in 1936, farther east in Wildalpen, so that by 1988,
ca. 740 ibex had been realised (Bauer 1991). The species is
now found in the Blithnbach valley (Hagen mountains), in
the Northern Limestone alps in Wildalpen, and in the Pitz
and Kaunervalleys of Tyrol, and in the Styria (Hochlantsch
massif) (Map 6.2.3).

Population: The most recent estimates of the total
population are just over 3,000 ibex in 1988/89 (Bauer
1991), and 3,300 in 1990/91 (Bauer 1992).

Threats: Although not threatened, there is concern
regarding genetic diversity, the founder effect and
minimum viable populations (see Bauer 1992; Stiiwe
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and Scribner 1989). Ibex colonies with >60 individuals
are believed to be viable as long as diseases do not
impact them.

Listed as Lower Risk (Ic)
Red List of Threatened Animals
Ibex is found in two protected areas in
Tauern and Kalkhochalpen National
It also occurs in areas proposed for
Carynthia, Salzburg). All current
former
into areas where they were
occur historically. Small numbers of ibex
hunted each year, but only from a small
of Styria
1988, the legal harvest was 70
However, an additional 56 ibex

that year from mange.

Status within country: Not threatened.

Conservation measures proposed: 1) Any future re-
introductions should be made only after a thorough
evaluation of the potential release site and its surroundings
has been made and shown to be suitable. The total estimated
carryingcapacity of rangesin Austria is between 4,000 and
4,500 ibex (Bauer 1992). 2) Give serious consideration to
controlling free-pasturing of domestic sheep and goats in
alpine ranges used by ibex because of potential grazing
competition (Onderscheka er al. 1988), disturbance
(Nievergelt 1966), hybridisation (see Randi et al. 1990)
and disease transmission. Usually, livestock grazing is
practised by individuals without pasturing rights, or
involves overuse and increased numbers of livestock.
Regulative efforts appear necessary despite the difficulty
of realising and controlling them.

\nown

of Alpine ibex
colonies in
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6.3 Bulgaria

J. Spiridinov and P. Genov

Introduction

Bulgaria occupies over 111,000km? of the eastern section
of the Balkan peninsula with its western border formed by
the Black sea. Topographically it can be divided basically
into three parts: the Danubian plain, the Balkans and the
Rila-Rhodopian massif. The Danube river forms the
northern border with Romania and the Danubian plain
runs along the entire northern part of the country. These
fertile plains, with an average elevation of 178m asl,
extend southward to the foothills of the Balkan mountains.
With an overall average altitude of 720m, these steep
sloping, calcareous mountains reach up to 2,376m on
Mount Botev. Several ranges comprise the Balkan
mountains including the Strara Planina in the north, the
Sredna Gora in the south-centre, the Vitosha in the west,
and the Lisa range in the east. The Rhodope (Rodopi)
mountains are separated from the Sredna mountains in
the southern Balkans by the Thracian plain. The Rhodope
mountains run along Bulgaria’s southern border with
Greece, and at their western end lie the rugged Rila and
Pirin mountain massifs rising to almost 3,000m asl.
Most of Bulgaria experiences a moderate continental
climate affected by the Mediterranean. Four principal
biomes meet in Bulgaria: temperate steppe (forest-steppe),
temperate deciduous forests, scattered evergreen forests,
and a mixed system of mountains and plateaux. The
forest-steppe no longer exists in the Danube plain nor
south Dobroudja, but was converted several thousand
years ago into agricultural lands. The deciduous forests
vary with geography and relief. In the Danube plain and
the lower Prébalkans, the remaining forests are comprised
principally of oaks (Quercus spp.). Forests of oak and
beech (Fagus orientalis), typical of southern elements, are
found in the east Balkan mountains up to 600m asl.
In Stranja, the vegetation is a relic of the Tertiary epoch,
with beech and oak forests and an understorey of
southern evergreen shrubs (e.g. Rhododenron spp.) or
Mediterranean species such as Erica arborea. The
vegetation in east Rhodope is similar to that in Thrace,
where in some areas there are mixed evergreen shrubs, but
the fauna is more representative of Mediterranean species.
Overall, the vegetation of this region is dominated by
Q. pubescens. In the western mountains forests are primarily
deciduous, with oaks, Carpinus betula, and F. moesiaca in
the foothills and lower mountain ranges, and F. sylvatica
in mountain regions between 1,600 and 1,700m asl. At
higher elevations, small patches of coniferous forest have
survived. The sub-alpine is covered with secondary
grasslands and Juniperus sibirica shrubs, above which are
alpine meadows. In the Rilo-Rhodopian massif above
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1,400 to 1,500m, forests are generally comprised of conifers
(Pinus, Picea, and Abies). Forests in Perin and Slavianka
arecharacteristic of the sub-Mediterranean mountains. In
the Rhodopes, Pinus nigra forests occur in the same zones
asin Perinand Slavianka, and the sub-alpine zone contains
mostly aborescent Pinus mugo along with meadows and
secondary junipers (e.g. J. sibirica). The alpine zone exists
only in the Rila and Pirin mountains above 2,500m asl
(e.g. on Mussala peak, 2,925m, and Vihren peak, 2,915m).

Current status of Caprinae

The Balkan chamois (Rupicapra rupicapra balcanica) is
the sole autochthonous representative of the Caprinae in
Bulgaria. Itis found generally above 1,000m asl throughout
the northern Rila and Pirin mountains, in the central
Balkan mountains, and in some areas of the western
Rhodopes. In the Rila and Pirin ranges, its principal
habitats are the sub-alpine and alpine zones with man-
made grasslands, rocky areas, shrublands of P. mugo and
J. sibirica, as well as the coniferousand F. sylvaticaforests.
In the Balkan mountains, it occurs in the subalpine zone,
again comprised of natural and man-made grasslands,
rocky areas, J. sibirica shrublands, and beech and
coniferous (Picea abies, A. alba) forests. By contrast, the
chamois in Rhodope is entirely a forest dweller. Alpine
chamois (R. r. rupicapra) have been introduced in some
areas.

Protection measures were first taken for native chamois
after therestoration of the Bulgarian State in 1878. Thanks
to the actions of the Forestry Administration and
sportsmen, Balkan chamois still survives today. The
Bulgarian Academy of Sciences has also played a major
role in the conservation and increase of the subspecies
since 1978. It is the least threatened species listed in the
Bulgarian Red Book (1985), and it receives almost full
protection. It has been gradually increasing in numbers
since at least 1955 (Genov and Massei 1989). A total of
seven populations are well distributed throughout the
country helping ensure its survival. Despite protection, a
small number of foreign hunters are allowed to shoot some
animalseach year. If current trends continue, it is projected
that by the end of this century, numbers may increase to
>2,500 in protected areas.

The first European mouflon (Ovis orientalis musimon)
were introduced to Bulgaria in 1967, but numbers are still
low and it is restricted to lower elevation areas than
chamois. Currently, it does not pose a threat to chamois.
In the mid 1980s, alpine ibex (Capra ibex ibex) were
introduced into the Rila mountains. Remains of this
speciesin Bulgaria have been found dating from the Upper
Pleistocene (N. Spassov, pers. comm.), and it probably
survived until the great forest expansion during the Atlantic
period 6,000 to 7,000 years BP.



General conservation measures taken

Asoutlined in the first Conservation of Nature Act of 1936
and in the Nature Protection Decree of 1961, nature
conservation is every citizens’ constitutional duty. Various
other acts define the duties of organisations and agencies
responsible for flora, fauna and habitat protection. Nature
conservation legislation stems from the Constitution, Article
No. 31, and the Law on Nature Protection 0of 1967. In 1977,
guidelines for the protection of the environment were
approved by the State Council and have a major role in the
formulation of environmental policy. Protected areas are
declared by the Committee for Environmental Protection
of the Council of Ministers, following consultation with the
Bulgarian Academy of Sciences. There are five types of
protected areas; nature reserves, national parks, nature
sanctuaries, protected sites and historical sites. Nature
reserves offer strict protection but can be used for scientific
research, while the other types of protected areas allow for
varying degrees of recreation and development. Several
bodies havedirect responsibility for administering protected
areas, and they include the Ministry of Forests and Forest
Industry, the Ministry of Architecture and Works, the
Balkan Tourist Agency, the Bulgarian Academy of Sciences,
the Nature Protection Commission, the Ministry of
Education, the Committee of Arts and Culture, the
Academy of Agricultural Sciences, and the Bulgarian Union
of Hunters and Fishermen. However, direct supervision of
protected areas is by forest administrators and rangers. In
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1986, the government committed itself to a long-term
conservation program and recommended that the
Committee for the Protection of the Environment be merged
with the Ministry of Agriculture and Forests to form a new
Ministry of the Land, Forests and Environmental Protection
(IUCN 1989b, 1992a).

The Nature Protection Act (Decree No. 18833, 1962)
protects 43 species of mammals including the Balkan
chamois. Game management is the legal responsibility of
the Forestry Committee, and under the Protection of
Nature Act, management of protected species also belongs
to this Committee. Ultimate control of the management,
operation and protection of nature and natural resources,
including protected areas, belongs to the Ministry of
Environment. The Bulgarian Academy of Sciences advises
the Ministry and the Committee on issues regarding
protected species and their habitats.

Hunting female chamois was prohibited by the Hunting
Law of 1897. Under this law, hunting males was also closed
for “certain periods”. Despite these legislative measures
and the efforts of the Forestry Administration, poaching
after W.W.I almost exterminated this chamois throughout
all mountain ranges. Hunting chamois was then prohibited
by the 4th Hunting Law of 1926, until the Hunting Law of
1948, when the hunting season for chamois was opened,
but only during October. With the new Hunting Law of
1983, the annual hunting season for male chamois was
extended from 1 October until 30 April, and females could
be hunted from the 31 October to 31 January. Until now,

Map 6.3.1. Locations of
protected areas with
Balkan chamois
(Rupicapra rupicapra
balcanica) in Bulgaria.

1) Pirin National Park (40,000ha;
est. 1952; World Heritage Site
1983). Reserves: 2) Rila
Monastery Forest (3,446ha; est.
1986; buffer zone of 2,402ha);

3) Urdini ézéra (1,150ha; est.
1985); 4) Goliam Skakavets
(4,180ha; est. 1985);

5) Marinchini ézéra (1,509ha; est.
1951; Biosphere Reserve 1977);
6) Ibar (1,701ha; est. 1985; buffer
zone of 700ha); 7) Dupkata
(1,211ha; est. 1956; buffer zone
656ha; Biosphere Reserve 1977);
8) Kupéna (1,084ha; buffer zone
of 1,359ha; Biosphere Reserve
1977); 9) Sténéto (3,579ha; est.
1963; buffer zone of 2,522ha;
Biosphere Reserve 1977);

10) Stara réka (1,975ha; est.
1981); 11) Sévérén Djéndem
(1,610ha; est. 1983); 12) Péeshti
skali (1,465ha; est. 1979);

13) Sokolna (1,250ha; est. 1979);
14) Djéndema (4,220ha; est.
1953; Biosphere Reserve 1977).



the Forestry Committee has controlled the number of
permits and on average seven to eight chamois have been
allowed to be killed each year. However, the chamois has
never been a protected species in the strict meaning of the
Nature Protection Laws (1936, 1960, 1967).

The first protected area for the Balkan chamois, the
Marichini ézéra Strict Reserve in Rila, was established in
1951 (Stoilov et al. 1981). Following studies by Prof. V.
Martino, a second protected area, the Djendema Reserve
in the Balkans, was created in 1953. Between 1978 and
1991, many other reserves were also created or enlarged
primarily for chamois protection, principally as a result of
the efforts of the senior author (G. Spiridinov, Institute of
Ecology). Today, Balkan chamois occur in 14 protected
areas in Bulgaria (Map 6.3.1) some of which are Biosphere
Reserves and World Heritage Sites (Spiridinov, in press).
These 14 protected areas represent the principal habitat of
Bulgarian chamois in the country. For example, Pirin
National Park shelters most of the regional population
and assures the preservation of the subspecies in Bulgaria.
The Balkan reserves contain about 60% of the regional
population, while the Rila Reserve contains 300 to 320
chamois, or >50% of the regional population. There are
only 10 to 15 chamois in the Rhodope Reserve.

Untilnow, the only non-government organisation that
has contributed to the preservation of chamois is the
Union of Bulgarian Hunters and Fishermen. Other
conservation organisations are in their infancy, and only
the future will show their orientation. Educational
programs pertaining to the conservation of chamois do
not currently exist in Bulgaria.

Species account
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by hybridisation. Outside the protected areas, poaching
remains a problem.

Conservation measures taken: Protected by law
throughout the country, although a small number is
legally shot by foreign hunters each year. Balkan chamois
is fully protected in 14 protected areas (Map 6.3.1).
Measures which have played a significant role in the
conservation of this chamois include the hunting
restrictions of 1926 and also after 1990, and
establishment of protected areas after 1974. This was
when the Pirin National Park was enlarged and a good
network of strict reserves created in the Balkans and
Rila.

Status within country: Rare.

In 1980, the chamois was classed as “vulnerable”,
but since this time its status has improved. In only 10
years, the number of chamois increased by 200 to 450
animals, whereas in the previous 45 years (between
1935 to 1980) the population increased only by 250 to
350 animals.

Conservation measures proposed: Conservation measures
arerequired to counter the following actual and potential
threats to the subspecies: a) Potential hybridisation of
Bulgarian and alpine chamois in the mountains of
Préspa (Rhodopes). b) Insufficient numbers to assure
the long term viability of the regional population and
poaching pressure in the Balkans. ¢) Insufficient
protected areas in the Rhodopes. Measures which can
or have been proposed to address these issues are:
1) Eliminate the small population of Alpine chamois
at Préspa (Genov et al. 1990). 2) Implement the
proposal to create the Central Balkan National Park
(ca. 18,000ha) which will encompass nine strict reserves
along with their buffer zones (Map 6.3.1, reserves 9 to
14, the Tsarichina Biosphere Reserve of 3,274ha, the
Boatin Biosphere Reserve of 1,597ha, and the Kozia
stena Reserve of 904ha). This is the official proposition
of the Institute of Ecology in 1981 (No. 355 of 13 May),
and now actualised (No. 220 of 15 May 1990) (Spiridinov
1982, 1983). 3) Create Rila National Park, an area of
about 95,000ha which will encompass six mountain
reserves. This is the official proposition of the Institute
of Ecology (No. 460 of 16 July 1982, and No. 188 of 24
February 1987; Spiridinov 1982). 4) Create a strict
reserve and enlarge the current Baévi dupki-Djindjiritsa
Biosphere Reserve. The Biosphere Reserve would be
increased to 6,100ha, the new reserve would be 3,400ha,
and the strict protected reserve in Pirin National Park,
which is currently is 2,873ha, would be increased to
9,500ha. 5) Consider re-introductions of Balkan chamois
in some areas because present human activities are
probably limiting natural re-colonisation of suitable
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habitat (Genov and Massei 1989). 6) Implement the
proposals made for the Ministry of the Environment by
G. Spriridinov. This will help guarantee the future
viability and also contacts between the two regional
sub-populations of most of this subspecies in Bulgaria
(at Rila at least 1,000 animals, at Pirin about 600, and
in the Balkans at least 500). The three regions are
inhabited by predators such as wolves (Canis lupus),
brown bear (Ursus arctos), and golden eagle (Aquila
chrysaétos). T)Consider regulating numbers in the event
of an overpopulation of ungulates, first in areas
surrounding the parks, and if this does not work, then
in the national parks themselves (but excluding the
strict reserves). In Rhodope, three to four natural parks
would be able to accommodate up to 500 chamois, but
outside them chamois numbers will be low. Where
sympatric, competition between Balkan chamois and
introduced ibex should be carefully monitored in case
problems are created for the chamois. If necessary,
elimination of ibex may be warranted.

6.4 Cyprus
E. Hadjisterkotis and J.R. Bider

introduction

Covering 9,251km?, Cyprus is the third largest island in
the Mediterranean sea. It is about 224km in length, and
from north to south is 96km at its widest. Two ranges,
almost parallel and slight curved, determine the shape
of the Island. The Kerynia mountains, reaching a
maximum height of 900m, run just inland for 160km
parallel to the northern coast and form the southern
extension of the great Alpine-Himalayan chain in the
eastern Mediterranean. In the south and southwest, the
Troodos mountains cover a roughly oval area of some
2,300km?, and are surrounded by undeformed, largely
calcareous sediments of Upper Cretaceous to recent age
(Gass 1968). They extend inland about 80km from the
coast to Stavrovouni peak (689m asl) located 19km
from the southeast cast. Its highest peak, Mount
Olympus, reaches 1,951m asl. The flat, low-lying
Mesaoria plain lies between these two mountain ranges,
from Morphou bay in the west to Famagusta bay in the
east.

The Mediterranean climate is strongly seasonal,
with hot dry summers (June to September), wet winters
(November to March), and short, changeable spring
and autumn seasons. Annual rainfall is variable but
averages around 500mm, with the lowest average of
356mm falling around Nicosia in the north-central area
and the highest of 1,04lmm recorded on Mount



Olympus. At Stavros tis Psokas Forest Station, located
near the centre of the Paphos Forest, normal annual
precipitation averages 844mm. Along the northern coast
is a narrow fertile plain with evergreen trees. The
Troodos range is covered by Pinus brutia, dwarf golden
oak (Quercus alnifolia), plane (Planatus orientalis), and
cedar (Cedrus brevifolia) forests. Forests are very limited
and found only in the mountainous areas. The flora and
mammalian fauna are predominantly comprised of
Mediterrano-Turkestanian and Irano-Turanian
elements (Spitzenberger 1978). Relationships for many
species can be traced to the mainland, especially to
southern Anatolia. However, Cyprus has been anisland
for at least 15 million years and was never connected to
the mainland (Robertson 1987).

Current status of Caprinae

The only wild caprin on the island is the Cyprus mouflon
(Ovis orientalis ophion). It was once more widespread
throughout the island, but is now restricted to the
Paphos Forest. Its unique status means that the Cyprus
mouflon has economic, cultural and recreational
significance for the Republic of Cyprus, not the least
because it is the island’s national emblem. Tourism
makes a major economic contribution to the Island,
and mouflon are one of its main attractions. The species
is culturally important because a local belief holds that
the animals originated either from the flock of St.
Mamas, that they were brought to Cyprus by the Jesuits
during the crusader occupation, or that they were
animals belonging to a Cypriot who left his flock in
1821 to travel to Greece and join the Greek revolution
for independence. Mouflon are the only big game
mammal on the island, and because hunting is popular,
it has significant recreational potential (Hadjisterkotis
1987).

Eight out of 11 mouflon necropsied had moderate
to severe parasitic pneumonia (Mullerius spp. or
Protostrongylus spp.) (Hadjisterkotis and Bider, unpubl.).
These disease organisms are common in domestic sheep
(Ovisaries) living on Cyprus, and wild sheep are extremely
susceptible to livestock-born diseases (Jessup 1985). The
mouflon’s range at the periphery of the Paphos Forest
overlaps the area grazed by domestic sheep and goats
(Capra hircus), so it is possible that livestock diseases will
continue to affect wild sheep. Towards the end of summer
and early autumn, mouflon may suffer from deficiencies
in digestible protein and phosphorous. Mouflon are in
poor physiological condition at this time and the highest
mortality levels coincide with the first seasonal drops in
ambient temperature between October to December,
due to a combination of starvation, parasites and cold
stress.
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General conservation measures taken

The Forest Law of 1879 was the first legislation dealing
with the Island’s environment. It was enacted during the
British occupation which had begun in 1878. This was
followed in 1913 by the Goat Exclusion Laws and the
Forest Law which limited the number of goats that could
be owned by the public and regulated grazing in the forest.
Theselaws were in effect until Cyprus became independent
in 1960. In spite of the forceful division of the Island in
1974 following the Turkish invasion, only the Government
ofthe Republic of Cyprusis recognised by the international
community. Although there is no central conservation
legislation covering wildlife, several laws exist. Of these,
three are most pertinent to Caprinae: the Forest Law 14/
1967 dealing with the sustained management and protection
of forests, the protection of important ecological features
and the creation of State Forest protected areas; the Town
and Country Planning Law (90/1972) which gives the
minister the power to order the establishment of protected
areas for natural sites with “special natural character”;
and the Game and Wild Birds Protection and Development
Law (39/1974 to 1991) that covers the establishment of
game preserves.

Three types of protected areas are important for the
mouflon. Hunting Reserves fall under the Game and
Wild Birds Protection and Development Law which
allows the creation of temporary game reserves for
game and wild birds. Within State Forests, three classes
of protected areas can be created: 1) Permanent Forest
or Game Reserves, which also come under the 1974
Game and Wild Birds Protection Development Law
and that are used primarily for their natural resources
useful to industry, 2) National Forest Parks used for
recreation purposes and 3) Nature Reserves whose
purpose is flora and fauna protection (IUCN 1992a).

In 1938, the Cyprus game laws were improved to
provide greater protection for mouflon, and in 1939,
the Paphos Forest (620km?) was declared a Game
Reserve (Map 6.4.1). In 1985, 823ha of this Forest
around Mount Tripilos, the highest point of the Forest,
and an area which included all the indigenous Cyprus
cedar, were made a Nature Reserve. Before 1973, the
Department of Forestry was responsible for wildlife
management in Cyprus, after which it was transferred
to the newly created Game and Fauna Service of the
Ministry of the Interior. The Service is gradually
expanding and passing new laws making its operations
more efficient. The most recent law governing wildlife
management including mouflon, is the Game and Wild
Birds Protection and Development Law No. 39/1974 to
1991. According to paragraph 9, no one is allowed to
shoot, kill, capture or chase mouflon without a special
permit from the Minister of the Interior. The penalty
for infringement is up to three years in jail and/or a fine



Map 6.4.1. The location of the Paphos State Forest
(620,000ha; est. 1939); this area also represents the
general distribution of Cyprus mouflon (Ovis orientalis
ophion) on Cyprus.

of (Cyprus) £500 (US $1,000). Anyone found in possession
of the meat or parts of mouflon faces up to two years jail
and/or a fine of (Cyprus) £300. The law seems to be well
enforced. Law No. 158/90 was created in 1990, to give
more powers to game wardens. In addition to the work of
game wardens of the Game and Fauna Service, the Hunting
Federation of Cyprus has a number of volunteer wardens,
who have similar duties and powers to government
wardens, under the 1974 to 1990 law.

The Cyprus mouflon lives primarily within the Paphos
Forest Reserve, although it hasexpanded its range in some
areas from 1 to 3km outside the Reserve’s boundaries.
There, mouflon enter both forested and agricultural lands,
particularly near the villages of Anadiou, Gerakies, Kritou
Marotou, Sarama and Vretsia. A small captive group
comprised of one male and two females was established in
1950 at Stavros tis Psokas Forest Station. By 1988, a total
of 64 animals had been reintroduced from this group to the
wild. In 1987, the captive group numbered 30 animals, but
by April 1992 only eight remained, mainly because several
had escaped during the previous two years. Two mouflon
were transferred in 1955 from the group to the Limassol
Zoological Garden for public viewing and for another
captive breeding program from which 16 animals have
been reintroduced into the wild. At present, only one pair
remains in the zoo, and apparently due to intensive
inbreeding which took place over 37 years, this has led
to high lamb mortality and low fecundity during the last
12 years.

As Cyprus accepted Ultimate Responsibility for
Endangered Species (IUCN) for the Cyprus mouflon in
1967, and it is a national symbol, such combined status
appears to help reduce poaching. Mouflon sometimes are
attracted to agricultural crops growing just outside the
Paphos Forest. Wheat and barley have been planted at
certain areas along the boundary to try and discourage
such movements, but these efforts have not been totally
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successful in eliminating the mouflon’s use of agricultural
areas.

Species account

Information on the ecology and behaviour of the Cyprus
mouflon has been published by Hadjisterkotis (1987),
Maisels (1988) and Van Haaten (1970).

Cyprus mouflon (Ovis orientalis ophion)

Distribution:In the Middle Ages, this mouflon was plentiful
throughout most of Cyprus. Just prior to the British
occupation in 1878, mouflon were still believed to be
numerous and herds of 20 or more were common (Dept.
Forestry, unpubl. rept.). Shortly after this, all but a single
herd of 25 mouflon were believed exterminated and a ban
on hunting wasimposed (Biddulph 1884). By 1884, numbers
were thought to be increasing. A herd of at least 20 were
known toinhabit the Troodos Forest, and a similar number
was in the Paphos State Forest, around 1930. However, by
1937 the Troodos population had been reduced by persistent
poaching to 15 animals, and by 1945 it no longer existed.
Mouflon are now restricted to the Paphos State Forest and
itsimmediateenvirons(Map 6.4.1). However, in November
1991, a female mouflon was shot by a poacher on top of
Troodos Mountain, indicating that the species may have
re-entered the Troodos Forest.

Population: The population gradually increased from 1970
when the population was estimated at 200 animals, so that
by 1983, the Forestry Department estimated there were 500
to 600 animals (Hadjisterkotis 1987), and by 1988, the total
estimate was approximately 2,000 mouflon. However,
helicopter censuses flown in February 1992, suggest that
numbersin the forest have declined over the last four years,
perhaps by as much as 50%, while those at the forest edge
may have remained stable. The total estimate of numbers
is now around 1,200 animals (Hadjisterkotis and Bider
1992).

Threats: That there is only one population of this sub-
species, is the main threat to its continued survival. This
condition predisposes the Cyprus mouflon to epizootics or
other stochastic catastrophes. The present management
system, particularly the protection measures, appears to be
working. Poaching, which is the limiting factor, is reduced
considerably, although not completely eliminated. A
number of animals are found shot dead, particularly at the
edge of the forest near areas that overlap with summer dove
hunting.

Conservation measures taken: Cyprus mouflon is listed as
Endangered (A la)inthe 1996 IUCN Red List of Threatened



Animals (IUCN 1996), and legally protected by Cyprus
game laws such that killing and possession of fresh parts
(hide, meat, etc.) is forbidden. Enforcement is satisfactory.
The total free-ranging population occurs only within Paphos
Forest Game Reserve (596,000ha) which includes the Paphos
Nature Reserve (892ha). Two small captive groups, one at
Stavros tis Psokas Forest Station and the second at Limassol
Zoological Park, are both used to provide animals for
release into the wild.

Status within country: Vulnerable.

Conservation measures proposed: 1) Make the solution of
agricultural damage caused by mouflon a government
priority. Either farmers must be compensated for damage
caused by mouflon, or the population near the forest
edge must be reduced through selective culling or
harvesting. The second alternative appears more
probable, because even farmers without crop losses are
beginning to complain in anticipation of some kind of
compensation. 2) Establish additional, spatially separate
and free-ranging populations of the taxon. This is necessary
because Paphos Forest has been used frequently in past
political upheavals asa refuge for the resistance movements,
with the result that it has been deliberately set fire to.
Although these are now historical facts, in 1974 during the
Turkish invasion, one third of the Island’s forest was
burned. The Turkish occupation of part of the Island
continues, so new hostilities might lead to the loss of the
Forest and its species. Therefore, additional populations
are required before Cyprus mouflon can be considered out
of danger. 3) Before translocation to new localities, animals
should be examined for parasites and diseases, and if
necessary, kept in quarantine for a short period. 4)Reduce
inbreeding in captive populations by a) keeping
genealogical records for animals bred in captivity, and
b)taking all necessary measures to minimise inbreeding by
exchanging animals between breeding units, or by
periodically introducing individuals from the wild. 5) Ban
tree felling by the Department of Forestry in Paphos State
Forest near cliffs used as lambing grounds. This is especially
important to avoid when the mouflon areinlate pregnancy
and during the two month period following lambing to
avoid disturbing females, or driving them into areas where
the young are more vulnerable to predators. Similarly,
important lambing areas such as the Pakhnioutis CIiff,
should not be developed as a quarry as has been done in
some other areas. 6) Consider developing a management
plan to provide controlled opportunities for tourists to
observe mouflon in the wild. Besides the enclosure at the
Stavros tis Psokas Forest Station, reconstructed in 1989
for public viewing, certain lambing grounds can be viewed
without disturbance. Stations equipped with telescopes
could be established on mountain tops on opposite sides of
the valley from these cliffs.
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6.5 France
F. Roucher

Introduction

The largest country in Western Europe, France covers an
area of approximately 543,965km?. Three main geological
regions can be recognised; the plains, the ancient
mountains, and the more rugged younger mountains of
the south and southeast. The plains are composed of four
different regions. The northern plains extend north from
the Ardennes to the North Sea and Belgium. The Paris
basin is the largest region consisting of numerous plateaux,
and is surrounded by the Ardennes and the Vosges to the
north and northeast, and the Massif Amoricain in the
west. The third section, is the Loire plains in southwestern
France which follow the Loire valley, and joins the fourth
area, the Aquitaine basin bounded to the south by the
Pyrenees. The ancient mountains, none of which rise
above 1,900m asl, consist of the Ardennes in the north and
the Vosges mountainsin the northeast. The Massif Central
complex covers almost 15% of the country and is an
asymmetrical area usually divided into four sections. It
stretches northwards, from the south-central part of the
country, to merge with the plain of the Paris Basin and
Loire lowlands. The third part of the ancient mountains is
formed by the Massif Amoricain running from northwest
Bretagne (Brittany) north-eastward into Normandie. The
younger mountains are comprised of the Pyrenees, the
Jura, and the Alps. The Pyrenees run for 450km along
France’s border with Spain, and reach peaks of >3,000m
asl. The Jura, a chain of limestone mountain ridges, lie
near France’s border with Switzerland, with the highest
mountain, Créte-de-la-Neige, reaching 1,723m asl. The
Alpsin France represent the western limit of this European
mountain chain and include its highest peak, Mont Blanc
(4,808m). These mountains run along Frances eastern
border with Switzerland from Lake Geneva south along
the Franco-Italian border to the Mediterranean. About
31% of its mountain areas are covered with forests.

France’s climate comes under oceanic, continental
and Mediterranean influences. The Atlantic Ocean
predominates affecting the country’s climate as far as the
Alps. The sheltered plains of the northeast fall under
continental influences, while a Mediterranean climate
extends from the southeast coast as far as the Lower
Rhéne Valley and also affects the southern Alps and
southeastern slopes of the Massif Central.

Current status of Caprinae

France contains four species of wild Caprinae consisting
of five subspecies. As itsname implies, the Alpine chamois



(Rupicapra rupicapra rupicapra) inhabits these eastern
mountain regions and survive in relatively large numbers.
It has occupied the Alps since the end of the last glacial
period, but colonised the Jura mountains only in the 1950s
and 1960s, expanding across the border from Switzerland.
The species has also been successfully introduced into the
Vosges in 1956 and into the Massif Central in 1978. There
have been no scabies epizootics in chamois in France unlike
in other parts of Europe, but kerato-conjunctivitis did
occur in the 1970s in some national parks and reserves, and
in some hunting areas in the Alps and Pyrenees. This
disease caused population crashes, but died out
spontaneously. Today, numbersare high and the subspecies
is in no danger. However, a second subspecies, Chartreuse
chamois (R. r. cartusiana), is endangered. Restricted to a
small, limestone mountain region of the Pre-Alps around
Grenoble, it appears to be genetically distinct (Pemberton
et al. 1989), and not only are numbers extremely low, but
itsincreaseis limited by the presence of introduced ungulates.
These include Alpine chamois, mouflon, red deer (Cervus
elaphus) and domesticlivestock, which threaten theendemic
chamois either by creating direct ecological competition
for resources, or in the case of the Alpine chamois, by
potential hybridisation and geneticswamping. Theisard or
Pyrenean chamois (Rupicaprapyrenaicapyrenaica)isfound
in southwest France where it inhabits the north slopes of
the Pyrenees along France’s border with Spain. While not
threatened, Pyrenean chamois is far less numerous than the
Alpine chamois.

As in most western European countries, Alpine ibex
(Capra ibex ibex) or Bouquetin was exterminated by
hunting in France by the beginning of the 19th Century.
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Current populationsare the result either of translocations,
or of natural colonisation from Italy (to Vanoise and
Mercantour National Parks)and France (from Vanoise to
Encombres), and arerestricted toareasabove the timberline
in the mountains along France’s eastern borders with
Switzerland and Italy.

The two autochthonous populations of European or
Sardo-Corsican mouflon (Ovis orientalis musimon) in
France are both located on the island of Corsica. Although
they have been protected from hunting for the last 30
years, numbers are still very low. In continental France,
introduced populations of mouflon occur in 23 of the 93
French Departments. However, most originate from
Central European stocks where it is suspected that they
may have been crossed with domestic sheep at some time
in their history.

General conservation measures taken

Current conservation legislation relating to protected areas
originates with Act No 60.708 of 22 July 1960. This Act,
together with its enforcement order (No. 61.1195 of 31
October 1961), covers the general procedures for
establishing National Parks (Parcs Nationaux). However,
it is open to interpretation and has led to variation in
protective measures among parks. The first state reserves
were created out of hunting reserves in 1961, followed by
the first national park (Vanoise) in 1963. There are other
types of protected areas in France. Nature Reserves
(Reserves Naturelles) were first created in the 1920s, but
the range of permissible categories of reserves was broadened

. male Alpine ibex (Capra ibex
yex) lying ruminating on a
ubalpine slope in Stelvio
lational Park, italy.



under the Nature Conservation Act of 10 July 1976 (Act
No0.76.629). Like Nature Reserves, Regional Natural Parks
(Parcs Naturel Regionaux) can also be initiated by local
authorities, but are primarily designed for tourism and
promoting regional development. Of importance for
Caprinae are Hunting Reserves where hunting is not
permitted, Game Reserves with limited hunting, Biogenetic
Reserves, and Buffer Zones around national parks (IUCN
1987b).

Currently, mountain regions are heavily represented in
France’s protected areas. Of France’s six national parks,
five are in the mountains and contain Caprinae, and there
are an additional nine National Mountain Reserves
(Reserves Nationales de Montagne) with Caprinae (Map
6.5.1). Protection for threatened plants and animals is
provided for by the 1976 Nature Conservation Act, with
big game animals receiving protection in national hunting
reserves. The Ministry of the Environment and the Quality
of Life is responsible for the administration of nature
conservation, and within this ministry as of 12 May 1992,
there are five directorates under the Department of State of
the Environment. Of these, the Directorate of Nature and
Landscape contains the Department of Hunting, and the
Department of Parks and Reserves. Hunting is banned in
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Map 6.5.1. Major
protected areas with
Caprinae in France.

National Parks: 1) Vanoise
(52,839ha; est. 1963); 2) Ecrins
(91,800ha; est. 1973);

3) Mercantour (68,500ha; est.
1979); 4) Cevennes Park
(84,410ha; est. 1970);

5) Pyrénées-Occidentales
(45,707ha; est. 1967).

National Mountain Reserves:
6) Bauges (5,171ha; est. 1974);
7) Belledonne (2,380ha; est.
1984); 8) Pierlas (1,100ha; est.
1982); 9) Quatre Cantons
(1,418ha; est. 1982); 10) Caroux
(1,830ha; est. 1973); 11) Roc-
Blanc (12,950ha; est. 1975);
12) Orlu Nature Reserve
(4,151ha; est. 1975); 13) Mont-
Vallier (8,815ha; est. 1975);

14) Moudang (2,433ha; est.
1966); 15) Asco (3,510ha; est.
1979); 16) Bavella (3,900ha; est.
1950). Natural Reserves are not
shown.



conservation using scientific and technical research paid
for by revenue from hunting licences (Office National de la
Chasse), and in co-operation with university and agronomic
institutes. Three recent laws also promote conservation. A
national deer harvest plan and crop d