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The Arabian leopard (Panthera pardus nimr) is highly endangered and captive breeding has therefore be-
come an essential component of conservation for this species. The Captive Breeding Program has been 
operating in its present form since 1999 although the first Arabian leopards registered in the studbook were 
caught in 1985. During the 1990’s additional institutions within the range states began to acquire leopards 
and the need for a coordinated breeding program became a priority. The Regional Studbook was first pub-
lished in its present form in 1999 and has been followed by several Conservation Assessment and Manage-
ment workshops through which improved regional cooperation has been initiated. A large proportion of 
the captive population is wild caught, however, only half of these have produced offspring in captivity. To 
maximise genetic diversity in the captive population, it is essential that the unrepresented founder animals 
contribute to the breeding program.

ن م ر األس ي ف دة المتواج ات المجموع ر وتعتب ر كبی شكل ب راض االنق ر لخط رض مع ي العرب ر النم
النوع ھذا على الحفاظ لبرنامج األساسیة  .المكونات
ام ع ذ من األسر في العربي النمر إكثار برنامج في1999بدأ سجیلھ ت م ت ي عرب نمر أول أن ب ًا علم م،

ام ع في كان العربي للنمر األنساب ة. 1985كتاب المنطق ي ف ة معنی مؤسسات دأت ب سعینات الت ي وف
ذ ى عل ال ات1ومث الحیوان ار اإلكث ز مرك ك ددةل االنقراضالمھ دءب الب ي ف ام باالھتم شارقة، ال ي ف ،

ین ب سق من شكل ب األسر ي ف ار اإلكث امج برن وضع إلى الحاجة وأصبحت العربي النمر إكثار ببرامج
المنطقة في المؤسسات  .مختلف

نشر امتم ع الي الح شكلھ ب ي العرب ر النم وان، الحی ذا ھ أنساب عمل1999كتاب ورش عدة ھ أعقبت م
ذلك ب الخاصة المشاریع إدارة وخطة النمر على الحفاظ برامج شیط)CAMP(لتقییم تن ي ف أسھم ا م ،

اإلقلیمي المستوى على التعاون برامج  .وتكثیف

Introduction
As extinction rates accelerate, methods 
for preserving critically endangered 
species such as the Arabian leopard 
have to be initiated. One such method 
is captive breeding, which in the case of 
the Arabian leopard has thus far proven 
both a successful and invaluable con-
servation aide. 

Captive breeding programmes ensu-
re the ex situ establishment of healthy 
“safety net” populations, thereby remo-
ving some of the pressure to breed suc-
cessfully in the wild. Captive breeding 
programmes also potentially ensure 
species survival as human expansion 
continues to threaten and fragment ha-
bitats. 

Reintroduction is often the ultima-
te goal of captive breeding program-
mes. “Reintroduction” is defined as an 
attempt to establish a viable free-ran-
ging population of a species in an area 

which was once part of its historical 
range but from which it has become 
extinct (IUCN 1995). The concept of 
reintroduction of captive-born animals 
into the wild is, however, constantly 
under review as successful reintroduc-
tions are few and far between. Success 
rates remain below 50 % despite exten-
sive research into factors influencing 
success (Tenhumberg et al. 2004). The 
problems faced are immense and may 
impose considerable biological costs on 
the populations. 

Many experts are of the opinion that 
the Arabian leopard will not survive in 
the wild without the reintroduction of 
animals from captive breeding program-
mes (IUCN/SSC Conservation Bree-
ding Specialist Group CBSG 2000). It 
is therefore of utmost urgency that re-
commendations are initiated and plans 
discussed for implementation. The pro-

cess for reintroduction is a long one that 
should be prepared well in advance of 
any potential releases (U. Breitenmoser, 
pers. comm.). It is also important that 
biodiversity conservation is initiated 
prior to the implementation of reintro-
duction programmes (IUCN 1995). 

The captive breeding programme 
for Arabian leopard focuses on ensu-
ring a genetically sound population that 
closely resembles the wild population. 
Co-operation between regional institu-
tes holding Arabian leopards is essential 
to ensure that genes from all the wild 
caught animals are represented within 
the population. It is also essential that 
international institutes are included in 
the captive breeding programme for 
the Arabian leopard to further expand 
growth potential within the population. 
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History of the Captive Population
Although Harrison (1968) records a wild 
caught male “Tedi” in Tel Aviv Zoo in 
approximately 1945 and a second wild 
caught female that died in London Zoo 
on the 19th of April 1955, a co-ordi-
nated captive breeding programme for 
the Arabian leopard was not established 
until 1985. Four leopards, two males 
and two females, were caught on Jebel 
Samhan in the Dhofar region of south-
ern Oman and transferred to the Oman 
Mammal Breeding Centre (OMBC). 

The OMBC, situated near Muscat, 
is the private centre of His Majesty Sul-
tan Qaboos Bin Said. One of the two 
captured males died from trauma during 
capture and translocation, the remaining 
three animals were incorporated into a 
captive breeding programme. It was not 
until May 1990 that any of the cubs born 
were successfully reared by the dam. 

In the United Arab Emirates (UAE), 
captive breeding was first initiated in 
1995 with the transfer of a male from 
the Republic of Yemen and a female 
from OMBC. The young leopard was 
rescued from an illegal exhibit in Yem-
en following months of negotiations be-
tween Christian Gross (for the Arabian 
Leopard Trust) and the Environment 
Protection Authority (EPA) of Yemen. 
As experienced in Oman, it took several 
years before any cubs were success-
fully mother-reared at the purpose built 
Breeding Centre for Endangered Arabi-
an Wildlife (BCEAW) in Sharjah. The 
centre was commissioned by His High-
ness Dr. Sheikh Sultan bin Mohammed 
al Qassimi, Ruler of Sharjah and Mem-
ber of the UAE Supreme Council.  

The National Wildlife Research 
Centre (NWRC) in Ta’if, Saudi Ara-
bia, obtained its first Arabian leopard, 
a wild caught juvenile male, in 1997. 
The NWRC forms part of the National 
Commission for Wildlife Conserva-
tion and Development (NCWCD) un-
der the Chairmanship of His Highness 
Prince Sultan bin Abdulaziz. A second 
wild caught male was transferred to the 
NWRC in 1998. 

In the year 2000 the Environ-
ment and Protected Areas Authority 
(EPAA) in Sharjah hosted a Conserva-
tion Assessment and Management Plan 
(CAMP) workshop. The workshop 
paved the way for the authorisation of 
breeding loan agreements between au-

thorities from Saudi Arabia and Sharjah, 
which has led to the transfer of several 
leopards from Ta’if to the UAE.  

Building on the relationship initiated 
by Christian Gross in 1995, cooperation 
agreements between the EPA, Yemen, 
and the EPAA, Sharjah, were signed for 
collaborative conservation and research 
efforts at the 2001 annual CAMP work-
shop. One of the projects included in 
the cooperation agreement was to im-
prove the health status of the animals in 
the two main zoos in Sana’a and Ta’iz. 
This project included numerous trips to 
Yemen, providing veterinary health and 
husbandry advice and basic medical 
supplies. Training programmes for the 
Sana’a Zoo staff at the BCEAW were 
initiated during 2004. Basing their man-
agement techniques on those used at the 
BCEAW, Sana’a Zoo reported their first 
ever mother-reared leopard cubs. The 
cubs born in October 2004 are also the 
first captive offspring born at Sana’a 
Zoo to survive beyond their first year. 

Ongoing cooperation between Yem-
en and the EPAA resulted in the rescue 
of a second wild caught male in 2003 
that is now on breeding loan to the 
BCEAW. 

Ta’iz Zoo, Yemen, ceased to partici-
pate in the captive breeding programme 
shortly after agreeing to cooperate with 
the regional studbook in 2001. Only 
three of the six wild caught leopards 
held at Ta’iz Zoo have bred in captivity. 
It is imperative that the unrepresented 
wild caught leopards held in this collec-
tion and the offspring from those found-
ers that have bred become available to 
the captive breeding programme to ex-
pand the current limited bloodlines. 

The Studbook
The Regional Studbook was first com-
piled and produced in its present form in 
1999 when staff from Animal Manage-
ment Consultancy accepted the task of 
coordinating the studbook records and 
advising the captive institutions on be-
half of the BCEAW. Coordination and 
management of the studbook was taken 
over by Kevin Budd in 2001 and has 
been administered by Jane Edmonds 
since 2004. Prior to 1999, the OMBC 
produced the regional records for the 
captive breeding programme.

The studbook is a policy that pro-
vides a common goal for all captive bree-

Fig. 1. Leopard Nesra at the Breeding 
Centre for Endangered Arabian Wildlife, 
Sharjah, UAE. She is the oldest leopard 
recorded in the Arabian leopard Studbook 
(Photo J. Edmonds).

Year OMBC BCEAW Ta’if Sana’a      Ta’iz ADWC

1999 6 (0/0) 6 (1/0) 2 (0/0)         0          3

2000 6 (0/0) 9 (2/0) 2 (0/0)     4(0/0)     9 (4/1)

2001 5 (0/1) 10 (2/0) 3 (0/0)     4 (1/1)    11 (2/0)

2002 6 (0/0) 13 (4/1) 4 (0/0)     5 (2/1)    11 (unk) 1 (0/0)

2003 6 (0/0) 16 (3/1) 3 (0/0)     4 (0/1)    11 (unk) 1 (0/0)

2004 6 (0/0) 19 (3/0) 3 (0/0)     6 (2/0)    11 (unk) 1 (0/0)

2005 6 (0/0) 22 (2/0) 3 (0/0)     6 (0/0)    11 (unk) 1 (0/0)
2006 5 (0/1) 20 (1/0) 4 (0/0)     4 (0/2)    11 (unk)

Table 1. Number of Arabian leopard in held in various breeding facilities on the Arabian 
Peninsula. OMBC = Oman Mammal Breeding Centre, BCEAW = Breeding Centre for En-
dangered Arabian Wildlife, UAE. ADWC = Abu Dhabi Wildlife Centre. Besides the number 
of animals housed in the respective year, leopards born/died are given in brackets.
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ding institutes on the Arabian Peninsula 
and encourages cooperation between 
institutes and countries. It provides data 
for animals that are kept and managed 
in collections within the Arabian Penin-
sula. No Arabian leopards are yet held 
in captive breeding programmes outside 
the Arabian Peninsula. 

Studbook coordinators use the stud-
book publication as a tool to recom-
mend to institutes holding Arabian leo-
pard how best to manage their captive 
population to maximize total numbers 
in captivity, maintain genetic diversity 
and ultimately create or select founder 
populations for possible reintroduction. 
Inbreeding and loss of genetic diversity 
are inevitable in small isolated popula-
tions; breeding recommendations are 
therefore made to ensure that the genetic 
integrity of the population is maintained. 
Careful pair selection and management 
strategies are advised through the stud-
book. Strategies are aimed at maintai-
ning internationally recommended buf-
fer requirements to be able to support a 
population crash in the wild. 

Current Status of the Captive Popu-
lation
The current living population consists of 
25.23 (48) leopards with six institutions 
registered in the Regional Studbook 
(Fig. 2). Historically there are 32.32.4 
(68) animals recorded in the studbook. 
The statistics of the captive population 
show that there is still a large proporti-
on of the known population that has not 
bred successfully. Of the current living 
population, 41.5 % (20) are wild caught, 
only ten of which have reproduced in 
captivity. To maximize genetic diversi-
ty in the captive population, it is criti-
cal that unrepresented founder animals 
contribute to the breeding programme. 
Captive populations should possess at-
least 90 % of the known genetic diver-
sity of the subspecies to be able to act 
as a buffer for the remaining wild po-
pulation. Representation of wild-caught 
founders is therefore still a high priority 
for the region, with particular focus on 
the three founders registered to NWRC, 
Ta‘if, Saudi Arabia. Inclusion of the 
five (2.3) wild caught leopards at Ta‘iz 
Zoo, Yemen in current breeding efforts 
is highly desirable but unlikely. In or-
der to further fulfil international genetic 
diversity criteria, the captive population 
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Fig. 2. Distribution of Arabian leopard within the captive population in 2006.
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Fig. 3. Distribution of represented (red) and unrepresented (blue) wild caught leopards 
within the captive population (2006). Unrepresented animals from Abu Dhabi Wildlife 
Centre and National Wildlife Research Centre were transferred to the Breeding Centre 
for Endangered Arabian Wildlife at the end of the 2005 breeding season for inclusion in 
the breeding programme. The first litters from these animals are anticipated during the 
2006/2007 breeding season.
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Fig. 4. Age distribution of the captive population 2006. 
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will be required to expand to 200 - 250 
individuals.

A large proportion of the growth re-
flected in the captive population during 
the past five years is as a result of an in-
flux of wild caught animals rather than 
due to recommended breeding within 
the population. It is critical that the po-
pulation growth begin to reflect the ge-
netic diversity already held in captivity 
rather than depleting a tiny wild popula-
tion that is not yet buffered by the capti-
ve breeding programme.  

As can be seen from Figure 4, a large 
number (64.5 %) of the leopards recor-
ded in the captive breeding programme 
are within the optimum breeding range 
of four to twelve years of age. Of the 
animals within the prime breeding age 
bracket, fifteen are wild born. There are 
eleven leopards considered juvenile (3 
years and under) and two that are geria-
tric (over 16 years). 

The age at which females become 
reproductively inactive is not yet known. 
The oldest known female to reproduce 
within the captive population was 16.5 
years of age. This particular female still 
displays oestrus behaviour at regular in-
tervals (~21days). Faecal steroid hormo-
ne analysis carried out as part of a PhD 
study on the reproductive physiology of 
the Arabian leopard confirmed these ob-
servations. 

The oldest leopard recorded in the 
studbook (Stbk # 03) is a wild caught 
female (currently ~22 years old) who 
has been in captivity for 21 years. Fae-
cal steroid hormone analysis showed that 
regular ovarian activity ceased at 18-19 
years of age. Nesra produced three litters 
in captivity, the last of which was born 
when she was ~11 years of age.   

The youngest age at which leopards 
have thus far reproduced in the captive 
programme is three years of age for fe-
males and four years of age for males. 
Semen evaluation has shown that normal 
adult parameters are not attained before 
three years of age in the male although 
puberty is evident from two years (de 
Haas van Dorsser & Strick 2005). The 
earliest age at which oestrus behaviour 
has been noted in a female is twenty two 
months; the youngest age at which a pre-
gnancy has been carried to term is three 
years. No female younger than four years 
has reared a litter of cubs; there is thus far 
no record of a dam successfully rearing 

her first litter within the Arabian leo-
pard captive breeding programme. The 
earliest age at which artificial hormonal 
stimulation was attempted is three years 
of age.  Artificial insemination attempts 
have thus far been unsuccessful in the 
Arabian leopard; no pregnancies were 
artificially produced during a PhD study 
conducted at the BCEAW.  
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Fig. 5. Female  Arabian leopard with cubs in the Breeding Centre for Endangered Arabian 
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