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Ma’arid Protected Area, Saudi Arabia 
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2 - Director, King Khalid Wildlife Research Centre, PO Box 61681, Riyadh 11575, 
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Introduction 
The sand gazelle was first described as a full species Gazella marica (Thomas, 
1897) and later subsumed within Gazella leptoceros (Ellerman & Morrison-Scott, 
1951), before being restored to G. subgutturosa on the basis of morphometric 
studies (Groves & Harrison, 1967). Taxonomic distinctiveness of G. s. marica 
from nominate G. s. subgutturosa (and other Asian subspecies) from the steppe 
habitats eastward from Iran, has been intensely debated (Groves, 1967, 1996, 
1997). Genetic evidence (mtDNA) has supported alliance with G. leptoceros 
(Hammond et al., 2001), but this has yet to be demonstrated with nuclear 
markers. Until 1950 the sand gazelle was widely distributed in Iraq and most of 
Saudi Arabia with smaller populations in Jordan, Syria and Turkey. (Mallon & 
Kingswood, 2001). Anecdotal evidence suggests that the occurrence of sand 
gazelles on islands in the Arabian Gulf today is primarily the result of a long 
history of human translocations, but there is no published documentation to 
confirm this. Wild populations in Saudi Arabia were reduced to three sites by the 

1980s, when Saudi National Commission for 
Wildlife Conservation and Development 
(NCWCD) was formed. The IUCN Red List 
status of G. s. marica has been assessed 
independently in 2003 as Vulnerable under 
criteria C2a(i). 
 
Goals 
• Goal 1: Re-introduce a self-supporting 
population of sand gazelles into the unfenced 
Uruq Bani M’arid protected area at the western 
margin of the empty quarter, where no gazelles 
had been reported for more than 30 years,  
• Goal 2: Contribute to reconstruction of a 
large herbivore community project re-
introducing mountain gazelles (G. gazella) and 
Arabian oryx (Oryx leucoryx) at the same time 
in the same place.   
• Goal 3: Maintain long-term monitoring to 
determine progress and success of the project 
on a time scale appropriate to the habitat and 

Reem or sand gazelle  

(Gazella subgutturosa marica) 
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support to ranger teams charged with implementing protection and acceptance 
of re-introduced wildlife.   

• Goal 4:  Use relatively large founder group size (210 animals), released in 
quick succession in small social units at three different release sites to 
maximize chances of success. 

• Goal 5:  Use captive-breeding management to enlarge effective founder group 
size by releasing females pregnant by males not used in re-introduction, and 
compare performance of pregnant and non-pregnant female cohorts in post-
release monitoring.   

• Goal 6: Base the re-introduction on IUCN guidelines. 
 
Success Indicators 
• Indicator 1: That following release of 210 individuals over two years there will 

be a population of at least 300 within the core protected area by the end of the 
third year.   

• Indicator 2: That gazelles from the 15 different social units were observed by 
detailed monitoring (individuals recognizable by unique collars or tags and 
20% carrying radio collars) to disperse, explore and mix in the post-release 
period. 

• Indicator 3: That first generation calves born in the wild are not all offspring of 
the males released in the same population.   

 
Project Summary 
Feasibility and Implementation: Feasibility was based on the work of the 
NCWCD beginning in 1986, which with IUCN advice prioritized a nation-wide list 
of protected areas to be established with the aim of preserving a representative 
sample of natural habitats. The Uruq Bani Ma’arid site emerged from this process 
as a large wilderness area with no permanent habitation, representative of 
spectacular parallel dune formations of the western Empty Quarter and 
associated gravel plains, where vegetation communities were in relatively good 
health compared to overgrazed habitats in many other areas, but where the large 
mammal community (oryx, sand gazelle, mountain gazelle and ibex) had all been 
extirpated, primarily by excessive hunting, within living memory. In addressing 
local socio-economic issues the feasibility assessments recommended that a 
12,000 km2 protected area should be defined, within which a 2,000 km2  core 
protection zone would be surrounded by a large buffer zone where hunting would 
also be forbidden, but access for seasonal livestock grazing (camels) would be 
permitted. Implementation of the protected area proclamation, provision of 
rangers and ranger camps, and establishment of a liaison group with the local 
community in the area was handled by NCWCD, while gazelle re-introduction was 
implemented by the NCWCD’s captive breeding centre at the King Khalid Wildlife 
Research Centre (KKWRC) managed under contract by the Zoological Society of 
London. 
 
KKWRC developed a release plan based on the goals outlined above. Captive 
stocks were derived from an intensively managed captive herd of 400 - 600 sand 
gazelles that had been subject to routine health screening and planned breeding 
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management over the previous 
seven years. Ten release groups 
were established in separate pens 
in late 1994 for release in two 
sessions a month apart in spring 
1995, using a system of five pens 
distributed through three selected 
sites in the protected area. Ten 
more groups were formed in late 
1995 for release in 1996. Sex ratio 
was set at 50:50 overall. Social 
groups were set up with one older 
male and several yearling males 
and a combination of two year old 
and one year old females. One 
release group of older males only 
was released in the first year to 

maintain the sex ratio. Prior to placement in the pre-release groups, half the 
females in the 1995 release had the opportunity to become pregnant by males not 
to be released. In 1996 all the females had this opportunity. All gazelles at 
KKWRC experienced a regime of annual Tb testing (ELISA) and routine 
vaccination against FMD, PPR and Clostridial infection, with additional temporary 
coverage against rabies, brucellosis and pastuerellosis for those animals going 
for release. 
 
Post-release monitoring: This was facilitated by marking all release animals 
with light-weight uniquely numbered collars, including 20% radio collars on a 
selection of adult males and females. Monitoring was maintained intensively over 
the first four years (monthly visits with radio-tracking from ground and aerial 
tracking several times a year), followed by reduced level monitoring for four years 
(survey visits one or twice a year with no radio-tracking). Key results were that in 
the first year 80% of the released individuals were still present in the protected 
area one year after re-introduction, with 12.5% confirmed mortality. The remaining 
7.5% were unaccounted for and predominantly involved animals released at a 
large public release ceremony held to initiate, publicize and celebrate the re-
introduction. In the second year post-release confirmed mortality was 10% but the 
unaccounted faction, a combination of emigration, collar loss and undetected 
mortality, rose to 25%. Reports from surrounding communities that groups of 
tagged sand gazelles had been seen 200 - 500 km from the release site 
confirmed that long-range dispersion was certainly one factor in explaining the 
‘unaccounted’ fraction in the first years of this re-introduction. Marked to 
unmarked ratio comparisons provided good evidence that the primary target of a 
population within the core area greater than 300 animals was reached, and nearly 
100% of groups observed in year three comprised released individuals from more 
than one release pen or cohort and associated wild born young. Radio-tracking 
also confirmed high rates of change in social group composition for individuals.    
 
A high proportion of the 1995 pregnant cohort of females successfully produced 

11 years after release - sand gazelles in 

Uruq Bani Ma'arid in 2006 
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calves in the months following release (80% observable conception rate with up 
to 80% twinning rate). Many went on to produce an unexpected second calving, 5 
- 6 months later, some producing three calves, and some producing two sets of 
twins in the year of release. Survivorship among the pregnant release females 
equaled that among the non-pregnant cohort and most of the non-pregnant cohort 
also conceived for the first time within a few weeks of release, contributing to the 
unexpected generation of calves born in late 1995. This breeding success 
reflected the exceptional rains and associated vegetation that developed over the 
entire protected area in 1995 and to a lesser extent in 1996. Long-term monitoring 
established that with ensuing drought, breeding rate among females diminished, 
with observable conception rates to 50% or less moderated by reduction of 
twinning rate (in some periods to 0) and reduction or disappearance of double 
calving within one year. Comparison of social organization after release with 
social organization imposed during captive-breeding and re-introduction showed 
differences. Mean group sizes were much smaller, bachelor groups were very 
seldom observed and older males were frequently encountered alone post-
release.   
 
Major difficulties faced 
• Identification of taxonomically appropriate stock for release, caused by an 

absence of record keeping and basic captive stock management prior to 
commencement of project. 

• Establishing Tb free founder groups for same reasons as listed above. 
• Maintaining interest in long-term monitoring in an environment where it is 

particularly necessary because rainfall is unpredictable and expected to vary 
on a 10 year, rather than annual, cycle. 

• Transferring standard monitoring skills and interests to ranger force.     
 
Major lessons learned 
• In a desert re-introduction, environmental conditions at the time of release are 

critically important and major determinants of release feasibility. Monitoring 
data indicated that patterns of post-release dispersal and individual 
reproductive success are affected by conditions at time of release. 

• Animals involved in a three week soft release acclimatization period show 
significantly greater likelihood of being with associates in the three months 
following re-introduction and are significantly less often encountered alone 
than individuals from groups of matching age, weight and composition,  
released simultaneously in a hard release protocol. 

• A basic soft-release protocol (minimum 2 - 3 week acclimatization on site for 
animals born in country) is strongly recommended for enabling recovery from 
stress of transport (significantly increased loss of body weight in overnight 
crates), with indications of marginal benefits for social coherence and 
reproductive success post release. 
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Success of project 

 
Reasons for success/failure: 
• Project highly successful because the soft release protocol based on IUCN re-

introduction guidelines did promote welfare and social stability. Indicators were 
all met by year three and substantially exceeded during years 5 - 10 of this re-
introduction. 

• The use of a large founder group that included pregnant females, dispersed 
over three release points, promoted a favourable social environment and rapid 
initial population growth. These controlled elements were fortuitously 
reinforced by unusually heavy rains and widespread plant growth. 

• The population withstood the 1999 – 2001 drought without further re-
introduction support. 

• Although no population estimate was available, local concentrations of 50 - 70 
animals were seen in 2006, eleven years after start of the project, in separate 
green areas in the core area with evidence of sand gazelle at lower densities 
throughout the core area and beyond, providing strong circumstantial evidence 
that the wild born descendents were at least as numerous as the total founder 
group. 
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