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Abstract

The Arabian Leopard Panthera pardus nimr is a flagship species for Oman’s mountain
habitats. It is classified by IUCN as critically endangered and is listed on Appendix 1 of the
convention on International Trade in Endangered Species (CITES) and has disappeared
from most of its former range on the Arabian Peninsula. Most of the remaining wild
population is confined to the mountains of southern Oman and Yemen. Habitat loss and
hunting of both of leopard and prey species including gazelle Gazella gazella cora, ibex
Capra nubiana and tahr Hemitragus jayakari over the last 50 years have forced the
formerly wide-ranging Arabian leopard into small fragments of remote mountain habitat.
The creation of the Jabal Samhan Nature Reserve in Dhofar was a first step towards the
Arabian leopard’s protection. However, management and conservation efforts require
additional input from ecological and social studies to provide the baseline data needed to
prevent the threat of extinction in the wild. To this end Biosphere Expeditions has been
working in collaboration with The Office of Conservation for the Environment, Diwan of
Royal Court since 2006, carrying out Arabian leopard and prey surveys; firstly in
Musandam (2006-2007) and subsequently in Dhofar (2008-2010). This report covers the
survey work conducted in the January/February periods of 2009 and 2010, in the Wadi
Uyun area of Dhofar. It also contains information gathered from the 2009 reconnaissance
of Wadi Aydam, located in the Mudayy area, west of Uyun.

Surveys within the 700 km2 research area, situated to the north and west of Salalah,
covered varied topography from wadi floors to mountain ridges and escarpments.
Vegetation cover ranged from absent to dense scrub and tree cover. The 2009 expedition
identified important habitat biodiversity ‘hotspots’. All were linked to natural water sources.
The threats to Arabian leopard and wildlife were investigated as were the threats they
posed to local farmers. Interviews were carried out in the community to gauge peoples’
attitudes to conservation and wildlife. The 2010 expedition built on the 2009 results by
surveying new areas and re-surveying and monitoring biodiversity hotspots. New camera
trap models were trialed in six locations within Wadi Uyun. Capacity-building and
education initiatives were part of both expeditions.

Sign of Arabian leopard was found in 2009 and 2010, but was restricted to a small
proportion of the research area. More sign and higher levels of leopard activity were
recorded in 2010. Sign of caracal Caracal caracal, scarce in 2009, was almost absent in
2010. Arabian wolf Canis lupus arabis and striped hyaena Hyaena hyaena sign was more
abundant in 2010, when both species were captured by camera trap. Although ibex were
seen in 2010, sightings frequency suggests a decrease in relative abundance and an
increase in poaching levels. There was an increase in gazelle sightings in 2010 and they
were more abundant in Wadi Uyun than in 2009, but overall survey results showed a slight
decrease in animals recorded. The hyrax Procavia capensis population was more
abundant in 2010 than 2009.

There was a notable increase in livestock damage and human disturbance in 2010.
Evidence of illegal hunting, road-building, development, overgrazing and erosion caused
by domestic livestock was increasingly apparent in 2010. Interviews with local people
indicated that Arabian leopard numbers are declining and that their range and local
distribution has decreased in recent years. Recommendations for further actions to inform
decision-makers and enable effective conservation are set out in this report.
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Please note: Each expedition report is written as a stand-alone document that can be read without
having to refer back to previous reports. As such, much of this and the following sections, which
remains valid and relevant, is a repetition from previous reports, copied here to provide the reader
with an uninterrupted flow of argument and rationale.

1. Expedition Review
M. Hammer (editor)

Biosphere Expeditions

1.1. Background

Biosphere Expeditions runs wildlife conservation research expeditions to all corners of the
Earth. Projects are not tours, photographic safaris or excursions, but genuine research
expeditions placing ordinary people with no research experience alongside scientists who
are at the forefront of conservation work. Expeditions are open to all and there are no
special skills (biological or otherwise) required to join. Expedition team members are
people from all walks of life and of all ages, looking for an adventure with a conscience
and a sense of purpose. More information about Biosphere Expeditions and its research
expeditions can be found at www.biosphere-expeditions.org.

This expedition report deals with expeditions to the Dhofar area in southern Oman that ran
from 18 January – 13 February 2009 and 17 January – 13 February 2010. The expedition
assisted local scientists from the Office for Conservation of the Environment, Diwan of
Royal Court (OCE) in ascertaining the status of the Arabian leopard in parts of the remote
and mountainous Dhofar region of Oman. The expedition searched for leopard signs and
attempted to camera trap animals in potentially prime leopard habitat, completed a wildlife
inventory of the area, strengthened ties with local people and investigated historical
records of leopard presence.

The Arabian leopard is a flagship species for Oman’s mountain habitats. It once occurred
throughout the mountainous regions of Oman, Yemen, Saudi Arabia, the United Arab
Emirates, Palestine and Jordan. However, by the 1990s the leopard became locally extinct
in most areas of the Arabian Peninsula and if viable populations remain, they are most
likely to be found in the high mountains of Oman and Yemen.

The Arabian leopard is the largest surviving cat species of Arabia. Listed as “critically
endangered” in the IUCN List of Threatened Species, it is on Appendix 1 of the Convention
on International Trade in Endangered Species (CITES), which strictly regulates
international trade in listed animals.

In 1997 the OCE began a survey of the Arabian leopard in Jabal Samhan Nature Reserve
in Dhofar, where a strong population has been shown to exist. However, the one other
area of Oman where the leopard may survive, namely the Musandam peninsula, had not
been surveyed until Biosphere Expeditions conducted a study in 2006 and 2007. As the
natural prey species in the Musandam region are likely to be at very low numbers,
leopards often have to turn to domestic stock, mainly goats, for food. The socio-economic
interaction with local people and herders were also investigated during the expedition.
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1.2. Research Area

Flag and location of Oman and study site.

An overview of Biosphere Expeditions’
research sites, assembly points, base camp

and office locations is at Google Maps.

Oman is the third largest country in the Arabian Peninsula, with a population of 2.3 million.
It maintained its independency throughout its history except for brief occupations by
Persians and the Portuguese. The Dhofar mountains in southern Oman run eastward from
the Republic of Yemen to the southernmost eastern tip of Oman. Salalah is the region’s
biggest town and of commercial importance thanks to its port. The local economy also
benefits from fishing and Frankincense harvesting. In areas along the coastline with good
irrigation or rainfalls, fruits such as dates, coconut and bananas are produced, and cattle
are farmed.

Geology

Oman is located in the Arabian plate, which includes the Arabian Peninsula, the shallow
Arabian Gulf and the Zagros mountains of Iran. For most of its history, it has been part of
the larger Afro-Arabian continent until 25-30 million years ago when the Red Sea began to
open and separate the Arabian and African plate. Presently the plate is moving at a rate of
2 to 3 cm per year away from the African plate.

The mountains of Dhofar in the south and the al Hajar mountains in the north have
different origins. Those of Dhofar were uplifted as part of the process of creating the Red
Sea and Gulf of Aden, which began about 30 million years ago, whereas the origins of Al
Hajar can be traced back 300 million years.
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1.3. Dates

The expedition ran over two periods of four weeks divided into two two-week slots, each
composed of a team of international research assistants, guides, support personnel and
an expedition leader. Expedition slot dates were

18 - 30 January | 1 - 13 February 2009
17 - 29 January | 31 January - 12 February 2010

Winter dates away from the extreme heat of summer were chosen for best weather and
working conditions.

1.4. Local Conditions & Support

Expedition base

The expedition base consisted of a Bedu style tent camp (of a Bedu mess tent and more
modern one and two person dome tents for sleeping in). An expedition cook
complemented the team and vegetarians and other special diets could be catered for.
There was very limited electricity at the field base. The circuit was a car battery based 12V
DC cigarette lighter plug and socket system.

Field communications

There was an (emergency) satellite telephone at base. Mobile phones did not work in and
around camp and around much of the study site. In the field, two-way radios were used for
communication between research teams wherever possible. The expedition leader sent an
expedition diary to the Biosphere Expeditions HQ every few days (see appendix 4) and
this diary appeared on the Biosphere Expeditions website at www.biosphere-
expeditions.org/diaries for friends and family to access.

Transport and vehicles

Team members made their own way to the assembly point in Muscat. From there the team
boarded a one hour flight to Salalah and then drove about four hours to base in the
expedition Land Rovers. From the assembly point onwards and back to the assembly point
all transport and vehicles was provided for the expedition team, for expedition support and
emergency evacuations. Courtesy of Land Rover Middle East & Africa in Dubai, the
expedition had the use of three LR3s and exceptional support from Land Rover Middle
East & Africa in Dubai and the local dealers MHD in Muscat and Salalah throughout.

Team members wishing to drive the Land Rovers had to be older than 21, have a full clean
driving licence and a new style EU or equivalent credit card sized driving licence
document. Off-road driving and safety training was part of the expedition.
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Medical support & insurance

The expedition leader was a trained first aider, and the expedition carried a
comprehensive medical kit. The standard of medical care in Oman is high and further
medical support was available at government health posts in rural areas and a government
hospital in Salalah.

All team members were required to carry adequate travel insurance covering emergency
medical evacuation and repatriation. Emergency evacuation procedures were in place.
There were no serious medical incidents.

1.5. Expedition Scientists

The expedition scientists comprise a team from the Office for Conservation of the
Environment based in Muscat. The team is headed by Dr Andrew Spalton and assisted by
field assistant Khaled al Hikmani.

Andrew Spalton came to Oman in 1987 to work on the reintroduction of the Arabian oryx.
After six years at the project field headquarters in central Oman he left for Aberdeen
(Scotland) to complete his PhD on the ecology of the oryx. Returning to Oman in 1995,
Andrew took up a new post in Muscat. While continuing to help oversee the oryx project,
he undertook new work with the Arabian leopard and Arabian tahr. He set up the Arabian
Leopard Survey which collected the first information on the ecology of the highly
endangered Arabian leopards. Using camera traps and later satellite collaring, Andrew and
his team have mapped the occurrence and range of the Arabian leopard in southern
Oman. Andrew now works as Adviser for Conservation of the Environment and oversees a
team of scientists and rangers working on the Arabian oryx project, Arabian tahr project
and the Arabian Leopard Survey. His other interests in Oman include whale watching,
diving, trekking and camping in the interior.

The expedition’s field scientist is Tessa McGregor. Tessa was born in Paris and educated
in England. She read Biology at King’s College, London and specialised in animal
behaviour and ecology. Her life-long passion for wildlife and wild places has motivated her
personal and professional life. Tessa has worked in remote places, as a wildlife biologist,
environmentalist and in the media - TV, radio and journalism (including BBC Natural
History Unit, Radio 4, World Service and Discovery). She is an expert on big cat biology
and has worked extensively on tigers in Bangladesh and (with Biosphere Expeditions) on
snow leopards in the Altai. She loves sharing her passion for the natural world with others
and has organised many field trips and wildlife projects. Tessa lives in Scotland and her
other interests include riding, diving and photography.

Khaled Mohammed al Hikmani, the expedition’s field guide, was born near Jabal Samhan,
Dhofar. He joined the Office for Conservation of the Environment in 2007 and is
responsible for the field work of the Arabian Leopard Survey. He has also worked on
projects throughout Oman and joined Biosphere Expeditions on its expedition in Caprivi,
Namibia where his experience with Arabian leopards was very useful for Biosphere
Expeditions’ African leopard work.
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1.6. Expedition Leader

This expedition was led by Ronald Seipold. Ronald graduated from the University of Berlin
with a Masters Degree in Business Administration and then spent several years working in
different branches of industries leading organisational and IT related projects. He then
decided to go for a total change of career & lifestyle and focus on his passion for travelling,
wildlife and the outdoors. After a 100 day intensive training course with COLT (Canadian
Outdoor Leader Training) he qualified as an outdoor leader, radio operator, sea kayak and
canoeing guide, backcountry first-aider, etc.. Ronald then began leading and instructing
groups in the outdoors primarily in Scandinavia and Canada as well as working for outdoor
camps and lodges. Ronald joined Biosphere Expeditions in 2007. His favourite activities
are mountaineering, canoeing and climbing.

1.7. Expedition Team

The expedition team was recruited by Biosphere Expeditions and consisted of a mixture of
all ages, nationalities and backgrounds. They were (with countries of residence):

2009

Ursula Borgwardt (Germany), Roger Bunce (UK), Katie Bunting (UK), Robert Burton (UK),
Klaus Ender (Germany), Isabelle Fragniere (Switzerland), John Hogan (USA), Ashley
Holden (UK), Roberta Lattuada (The Netherlands), Roar Lovviken (Norway), Sarah Low
(Australia), Birgit Mandl (Germany), Erin McCloskey (Canada), Susanne Moelter
(Germany), Axinja Munkel (Germany), Nicole Pastrik (Germany), Yvonne Raap
(Switzerland), Martyn Roberts (UK), Grethe Sand (Norway), Christian Schwenk
(Germany), Rasha Skybey (Australia), Toby Whaley (Germany), Susanna Wyatt (UK).

2010

George Benson (USA), Sibylle Gabler (Germany), Frances Greig (Australia), Herbert
Groeger (Austria), Patrick Kinsella (Australia), Tenille Petrilli (Australia), Jens Philipp
(Germany), Claudius Rajchl (Austria), Ben Rees (UK), Leslie Ruyle (USA), Wolfgang
Rzepka (Germany), Tess Sansome (USA), Irmtraud Schumann (UK), Goeran Skogsmo
(Sweden), Marion Westphal (Germany), Toby Whaley (Germany), Roxanne Whelan
(Oman).
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1.8. Expedition Budget

Each team member paid towards expedition costs a contribution of £1260 in 2009 and
£1340 in 2010 per person per two week slot. The contribution covered accommodation
and meals, supervision and induction, special non-personal equipment, all transport from
and to the team assembly point. It did not cover excess luggage charges, travel insurance,
personal expenses like telephone bills, souvenirs etc., as well as visa and other travel
expenses to and from the assembly point (e.g. international flights). Details on how this
contribution was spent are given below.

Income £

Expedition contributions 34,657

Grants 12,933

Expenditure

Base camp and food
includes all board & lodging, base camp equipment

3,651

Transport
includes fuel & oils, taxis, flights to Salalah

4,073

Equipment, hardware & educational materials
includes all research & educational materials purchased or produced

4,877

Biosphere Expeditions scientists & staff
includes salaries, travel and expenses to Dubai & Oman

14,234

Local staff
includes cooks, helpers, guides and other locally staffed services

5,885

Administration
includes registration fees, visas, sundries etc

477

Team recruitment Oman
as estimated % of PR costs for Biosphere Expeditions

6,994

Income – Expenditure 7,399

Total percentage spent directly on project 84%
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This study was conducted by Biosphere Expeditions which runs wildlife conservation
expeditions all over the globe. Without our expedition team members, who are listed above
and who provided an expedition contribution and gave up their spare time to work as
research assistants, none of this research would have been possible. The support team
and staff, also mentioned above, were central to making it all work on the ground. Thank
you to all of you and the ones we have not managed to mention by name (you know who
you are) for making it all come true.

Biosphere Expeditions would also like to thank Land Rover Middle East & Africa and MHD,
local dealers in Muscat and Salalah, for outstanding support in-country in terms of
vehicles, support and press conferences, especially from Rob Hales and Marcelle Safar,
who all helped well above the call of duty. Thank you also to Shell for their continued and
valued support with fuel, logistics and personnel. Further thanks to Motorola, Cotswold
Outdoor, Globetrotter Ausrüstung and Gerald Arnhold for their sponsorship. Thank you to
Ben Rees and Marcelo Mazzolli for reviewing drafts of this report. For their help and
support in-country we thank the Royal Oman Police, the Royal Air Force of Oman, the
Office of the Governor and State of Dhofar and Musandam, the Ministry of Environment &
Climate Affairs, Hadi al Hikmani and the local people who helped with the survey.

1.10. Further Information & Enquiries

More background information on Biosphere Expeditions in general and on this expedition
in particular including pictures, diary excerpts and a copy of this report can be found on the
Biosphere Expeditions website www.biosphere-expeditions.org.

Enquires should be addressed to Biosphere Expeditions at the address given below.
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2. Arabian Leopard & Prey Survey
Tessa McGregor

Biosphere Expeditions
Khaled al Hikmani

Office of the Adviser for Conservation of the Environment
Diwan of Royal Court, Oman

M. Hammer (editor)
Biosphere Expeditions

2.1. Introduction

Big cats are declining around the world. They need space, good habitat and a sustainable
wild prey base. They are indicator species of habitat quality and often referred to as iconic
species; charismatic species representative of particular habitats that people can relate to
and are interested to conserve. The Arabian leopard Panthera pardus nimr is a flagship
species for Oman’s mountain habitats. It is classified as Critically Endangered and is listed
on Appendix 1 of the convention on International Trade in Endangered Species (CITES).
It has disappeared from most of its former range in the Arabian Peninsula. The total
remaining wild population is estimated at fewer than 200 individuals and is mostly confined
to the mountains of southern Oman and Yemen. Habitat loss and hunting of both leopard
and prey species over the last 50 years have squeezed the formerly widely ranging
Arabian leopard into small fragments of remaining remote mountain habitat (Hammer et al.
2007, Mazzolli 2009, Spalton and Willis 1999).

Since the 1980s the Arabian leopard has been a conservation priority for Oman. The first
captive breeding group of Arabian leopards, established at the Breeding Centre for Omani
Mammals in Muscat, were caught in Jabal Samhan in 1985, the same year in which the
first camera-trap photographs of leopards from the area were obtained. In 1997 the 4,500
km2 Jabal Samhan Nature Reserve was created; the only protected area for leopard in
Arabia. Between 1997 and 2000 the Arabian Leopard Survey recorded 17 individuals
using camera-traps (Spalton et al. 2006). Since 2000 an ongoing programme of camera-
trapping and radio-collaring of leopards has confirmed the continuing presence of leopards
elsewhere in the mountains of Dhofar, from Salalah going west to the border with Yemen
(Office of the Adviser for Conservation of the Environment - OACE, unpublished data).

The best remaining habitat for leopard in Oman is found in the Acacia-dominated scrub of
the southern escarpment of Jabal Samhan and the semi-desert of the interior and north
aspects of Jabal Samhan, where Nubian ibex Capra nubiana, Arabian gazelle Gazella
gazella cora and hyrax Procavia capensis populations are still present and where relatively
low people/livestock densities have meant that wildlife could survive. The creation of Jabal
Samhan Nature Reserve was a first step towards the Arabian leopard’s protection, but to
ensure effective management and conservation, additional input from ecological and social
studies throughout Dhofar is needed if the threat of extinction in the wild is to be averted.
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Figure 2.2a. Research area with longitude / latitude grid.
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Figure 2.2b. Research area showing 2009 & 2010 survey zones A, B & C of Wadi Uyun. Wadi Aydam in the Mudayy area was surveyed in 2009 (between red pin markers).
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Surveys were carried out during the winter period, in January/February 2009 and 2010.
The survey area was sub-divided into three zones shown in Fig 2.2b within which survey
routes covered as much of the area as time and terrain allowed. Surveys were conducted
on foot, but many survey areas were accessed by vehicle (LR3s generously provided by
Land Rover). The reconnaissance visit of Wadi Aydam in the Mudayy area in 2009
involved vehicle as well as foot surveys. All surveys were designed to cover the best
potential wildlife habitats and maximise chances of finding sign of leopard and prey
species. Surveys were conducted by international and Omani field scientists, the
expedition leader and international volunteers (team members).

Training

Team members were taught how to use GPS, map and compass. They received training
in survey methodology, animal identification, habitat categories and Dhofar vegetation
classification types. Volunteers were shown how to use binoculars for observing prey
species and shown how to record information on the different datasheets to ensure they
had the required GPS, compass and map-reading skills, and understood wildlife/wildlife
sign identification, recording and collection protocol for surveys.

Research activities

Team members were trained to carry out leopard surveys, learning where to look for
leopard sign and how to identify scats, scapes, urine, scent marks and claw rakes.
Training included recording leopard signs and how to use the map and compass to take
bearings of wildlife sightings and topographical landmarks. Having a large team to help
survey helped cover a substantial geographical area in a relatively short time. It also
meant that chances of finding sign of Arabian leopard and other wildlife were maximized
by having many people fully engaged in looking for any possible sign.

Collecting Arabian Leopard faecal samples was a high priority as a non-invasive
technique. Genetic analysis based on faecal samples are increasingly being used to
estimate abundance, identify behavioural parameters and understand population structure
in species that are rare, threatened or cryptic (Piggot & Taylor 2003). Team members
were shown how to collect and store faecal samples with minimum risk of contamination.
However, abundance is a particularly difficult parameter to estimate for low-density, wide-
ranging, elusive species, most of which are threatened (Schipper et al. 2008). Scat
analysis is also used to determine Arabian Leopard diet, so samples were collected for
future analysis.

Team members were taught to survey wild ungulate prey species (Arabian gazelle and
Nubian ibex) and hyrax colonies, and how to record topography and vegetation cover.
Surveys involved recognising animals and their signs (tracks, faeces, resting/feeding
areas). Observations were made using binoculars to count numbers and age/sex of
individuals (ungulates only) and to observe behaviour.

Camera-trapping, increasingly used as a survey tool, has been used in Dhofar for over 20
years to record the presence of leopards and identify individuals. The sex and identity of
leopards can be ascertained by the presence/absence of testes and each leopard’s unique
coat pattern.
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Effective conservation and management of wildlife populations requires reliable estimates
of population density, but the available estimators rely on assumptions that are rarely met
in studies of wild populations (Obbard et al. 2010). Large carnivores are difficult to
enumerate, because they range widely, occur at low densities, exhibit heterogeneous
capture possibilities and are often secretive or elusive (Garshelis 1992; Karanth 1995:
Boulanger et al. 2004. This situation has improved through advances in remote
identification from photographs or genetic samples (Karanth 1995) that enable researchers
to obtain capture-recapture (C-R) data. However, for geographically open populations this
can lead to inflated density estimates, because only part of their home range within the
research area is available for capture (White 2005). This form of positive bias termed
‘edge effect’) remains a major obstacle to enumeration of large carnivore populations
(Kendal et al. 2008). This is especially problematic for carnivores that are at risk such as
the Arabian leopard. To minimise the risk of inflated density estimates both C-R and the
Spatially Explicit Capture Recapture (SECR) methodology can be used to analyse a
combination of non-invasive techniques to determine Arabian leopard population size, as
SECR is used to estimate the density of animal populations from capture-recapture data
collected using an array of 'detectors' and uses the locations where each animal is
detected to fit a spatial model of the detection process. Hence it obtains estimates of
population density unbiased by edge effects and incomplete detection. The high cost of
camera traps in the past was a major obstacle to having enough ‘detectors’. Lack of
skilled manpower added further contraints, but new models of increasingly affordable and
easy to use, digital camera traps are contributing to alleviating these problems.

Suitable sites for placing camera traps were identified during the 2009 expedition.
Biosphere Expeditions then purchased Cuddeback Digital Scouting Capture Cameras and
placed them in the Uyun Research area in 2010. Seven were placed in zone A and one in
zone C. Team members were trained to set up, monitor and re-set camera traps, renew
batteries and download data from the SD cards. The camera traps were located in wildlife
hotpsots close to natural water sources in Wadi Uyun and in the mountainous region of
zone C. These sites had been identified in 2009. Only one camera-trap was placed in zone
C as it was too far from base camp and too difficult to access except for set-up at the start
of the expedition and collection at the end. The remaining cameras were located in areas
where they could be monitored during the expedition.

Farming methods were documented with particular emphasis on the impact of domestic
livestock on the local environment. Levels of habitat degradation due to overgrazing, tree-
barking and browsing by livestock were recorded. Direct human disturbance to the
environment, e.g. cutting vegetation for fodder or firewood, litter and poaching activities
were also recorded. Researching the impact of domestic livestock species (camels, goats,
cattle and feral donkeys) on the habitat was necessary in order to understand the effect
this has on Arabian leopard and prey. Accurate data on botanical community composition
are desirable for evaluating the effect of livestock on habitat (Fidelibus and MacAller,
1993), but this was not feasible in 2009 or 2010, because there were no trained botanists
on the research team. Instead a categorical analysis was performed where livestock
damage was divided into easy to identify categories. These ranged from: none (0) where
no sign of damage was visible, low (1) where evidence of livestock grazing and/or
browsing was found, but either had a negligible impact on vegetation and wildlife and/or
affected less than 10% of the survey, medium (2) denoted visible livestock damage
(browsing/grazing/erosion) negatively affecting less than 25% of the habitat surveyed.
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Finally, the high (3) category was used where there was evidence of livestock damage
through browsing/grazing/erosion adversely affecting 40% or more of the survey habitat.

Human disturbance was categorised in a similar way to livestock damage. It was also
divided into four categories. These ranged from: none (0) where no sign of human
disturbance was visible, low (1) where evidence of human activity was found during a
survey, but either had a negligible impact on vegetation and wildlife and/or affected less
than 10% of the survey, medium (2) denoted visible signs of damage from fires, litter,
livestock pens, encampments, settlements, vehicle tracks, tree cutting or hunting that were
having a negative impact on habitat and wildlife surveyed. The last category, high (3) was
used where human activities were severely degrading the habitat with serious
consequences for habitat and wildlife.

Surveys were conducted in all three zones within the survey area. It was not possible to
cover the total area, because of its size and often inaccessible terrain. Priority was given to
surveying the best potential wildlife habitat areas. Identifying natural water sources was an
important objective. Data were collected on a daily basis. While only a proportion of the
research area was surveyed over two years, much of the area was covered during
reconnaissance visits to identify the best areas to survey.

Interviewing and involving the local community was an important part of the project.
Outreach activities included distributing educational materials, giving presentations and
explaining the reasons for the expeditions and survey work. Time was spent with local
people in their villages, settlements and surrounding areas in order to gather local
knowledge about the area, investigate the level of human/wildlife conflict and learn about
local attitudes to wildlife and natural resources. Team members helped by assisting with
recording data gathered during interviews. Because of the sensitive nature of this subject
which included gathering information about illegal killing of carnivores and of Arabian
leopard prey species, as well as environmental degradation caused by livestock, and as
interviews were conducted in Arabic or local dialects, team members were not present at
some of the interviews.

Local rangers from the Ministry of Environment and Climate Change (MECA) were invited
to participate. They joined for week-long periods and received training in wildlife surveying
techniques and use of survey equipment. They also received personal outdoor clothing
and equipment courtesy of Biosphere Expeditions and Snowgum. In return they acted as
guides in some cases and helped to carry out surveys. They were responsible for a high
percentage of wild ungulate sightings.

While it was beyond the scope of these expeditions to estimate population and distribution
of wildlife other than Arabian leopard and key prey species, all mammals, reptiles and
birds encountered directly or indirectly (by their tracks and signs) were identified wherever
possible and recorded to create an inventory of vertebrate biodiversity in the research area
(see appendices).
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Leopard sign was more abundant in 2010 than in 2009. A high proportion of sign found
was fresh, i.e. estimated to be fewer than 48 hours old. Leopard sign was predominantly
recorded in zone C, in the mountains and escarpments found to the south of the research
area. Leopard sign found in 2009 was restricted to zone C. Over 95% of all leopard sign
found in 2010 was in zone C. This included all fresh sign. The remaining leopard sign
recorded in 2010 was found in zone A. Leopard was absent from zone B in both 2009 and
2010.

Figures 2.3a and 2.3b below show the results for Nubian ibex and Arabian gazelle sign
recorded in the surveys carried out in 2009 and 2010.

No ibex were seen in the research area in 2009, but the most common indirect evidence of
Nubian ibex (faeces) was found in 83% of surveys. In 2010, ibex were observed in just
over 10% of surveys, but the percentage of surveys in which ibex faeces were found
dropped by 33% to 50%. Tracks, faeces and resting depressions were less abundant.
Remains (i.e. carcasses, bones, horns, etc.) found in 2009 and 2010 were almost
exclusively the results of poaching. This was evident by the type of remains (typically
discarded, body parts such as lower legs, clearly severed at the knee, using a knife and
horn sheaths/heads). Remains were largely found in the vicinity of waterholes and empty
cartidges were also found. There were fewer remains found in 2010 than in 2009, but
remains were found over a larger portion of the research area. Ibex sign was found in all
zones. Direct observations occurred in zones A and B.

Wild Ungulate Sign 2009
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Figure 2.3b. Wild ungulate sign found in 2009 in the Uyun research area. OBS = direct observation, PUG = pugmark, FE
= faeces, UR = urination, RD = resting depression, R = remains.
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Wild Ungulate Sign 2010
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Figure 2.3c. Wild ungulate sign found in 2010 in the Uyun research area. OBS = direct observation, PUG = pugmark, FE
= faeces, UR = urination, RD = resting depression, R = remains.

Gazelles were observed in 2009 and in 2010. There was an increase in gazelle sightings
in 2010. This occurred in zone A. There was an 11% increase in the percentage of surveys
in which the most common gazelle sign (tracks) was found in 2010. This was found in 72%
of surveys in 2010 and in 61% of surveys in 2009. The increase in gazelle numbers was
visible only in zone A and concentrated in and around Wadi Uyun. Gazelle observations
and sign became progressively more scarce from north to south. They were almost absent
from zone C. Gazelle remains from poaching were found in 2010.

Table 2.3a. Total number of gazelle sightings during 2009 & 2010 field research period (25 days).

2009 2010

Gazelle

Adult male 2 5

Adult Female 7 25

Calf 0 2

Juvenile 0 2

Ibex

Adult male 0 2

Adult Female 0 3

Calf 0 1

Juvenile 0 0
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Table 2.3a above shows an increase in gazelle and ibex sightings of both sexes in 2010.
Juveniles and calves, as well as adults were observed in 2010. A resident gazelle female
and calf and a resident gazelle family group comprised of one male, four females and a
juvenile were identified in Wadi Uyun in 2010. The increase in sightings was confined to
zone A. The above table also shows no ibex sightings in 2009 and some ibex sightings in
2010. However, very few individuals were observed. The only ibex sighting (of two
females) in 2009 occurred outside the Uyun research area, so is not included in the table.
Four out of the six ibex seen in 2010 were observed in zone B, the remaining two were
seen in zone A, in Wadi Uyun.

Carnivore Sign 2009
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Figure 2.3c. Carnivore sign found in 2009 in the Uyun research area. OBS = direct observation, PUG = pugmark, SC =
scrape, FE = faeces, UR = urination, RC = rock scent spray, V = vocalisation, R = remains, KILL = prey carcass.

Carnivore Sign 2010
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Figure 2.3d. Carnivore sign found in 2010 in the Uyun research area. OBS = direct observation, PUG = pugmark, SC =
scrape, FE = faeces, UR = urination, RC = rock scent spray, V = vocalisation, R = remains, KILL = prey carcass.
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Figures 2.3d and c show the percentage of surveys in which sign of large carnivore was
found in 2009 and 2010. There was an increase in evidence of leopard, wolf and hyaena
sign in 2010. By contrast, there was a decrease in caracal sign, which was absent from
zone C and the biodiversity hotspots within the survey area.

Despite the high percentage of wolf and hyaena sign recorded in 2010, there was only one
large predator observation in total; a wolf sighting in zone C in 2010. Remains of an adult
wolf (skull and bones) were found in zone A in 2009, but it was not possible to ascertain
whether it had died of natural causes or because of poaching/poisoning. Sign of wolf and
hyaena were found in all zones. The increase in wolf and hyaena sign found in 2010 was
most evident in zone A, particularly in the vicinity of the biodiversity hotspots. Tracks
confirmed the presence of adults and young.

The increase in leopard sign was highly localized within zone C. Tracking showed
pugmarks were made by at least three different individuals. Sign of caracal was recorded
in zones A & B in 2009. Most of the sign was found in zone B. Possible sign of caracal
(faeces) was found in zone B in 2010, but without DNA analysis of the faecal sample, the
evidence remains inconclusive.

Livestock Damage
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Figure 2.3d. Livestock damage found in 2009/2010 in the Uyun research area. See methods section for an explanation
of the damage levels.

Levels of livestock damage recorded during the 2009 and 2010 surveys are summarised in
Fig. 2.3d above. Levels of livestock damage observed in 2010 were significantly higher
than levels in 2009.
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Human Disturbance
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Figure 2.3e. Human disturbance found in 2009/2010 in the Uyun research area. See text below for an explanation of the
damage levels.

Levels of human disturbance recorded during the 2009 and 2010 surveys are summarised
in Fig. 2.7 above.

There was an increase in the overall level of human disturbance in 2010 and no surveys
areas were found to be free of it. The percentage of surveys with low levels of human
disturbance were similar in 2009 and 2010. The percentage of surveys in the medium
category more than doubled in 2010. There was a slight decrease in percentage of
surveys in the high category in 2010.
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Figure 2.3f. Percentage of predator/prey sign found in 2009/2010 in the Uyun research area.

Fig. 2.3f above shows the percentage of surveys in which carnivore and prey sign were
found in 2009 and 2010. There was an increase in percentage of predator sign in 2010,
except for caracal and wildcat. Gazelle records increased in 2010, but ibex numbers
decreased. More evidence of hyrax and porcupine was fond in 2010. The percentage of
game bird decreased slightly in 2010.
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Figure 2.3g. Percentage of predator/prey sign found in 2009/2010 in the Uyun research area.

Zone A covered the north section of the Uyun research area. Wadi Uyun, Wadi Uyun’s
water sources and accompanying biodiversity hotspots were located in this zone, as was
base camp in both 2009 and 2010. Because of the importance of Wadi Uyun for wildlife
and its many natural water holes, it was a high survey priority survey in both 2009 and
2010.

Zone B, located in the centre of the research area, was the most arid zone and did not
support the same level of biodiversity as zone A or C, although important wildlife habitat
areas were identified within zone B. The largest hyrax population and most important ibex
observations occurred in this zone in 2010.

Zone C, located in the south of the research area contained the highest elevations and
most challenging terrain. It also had the highest percentage of vegetation cover and in
some areas the highest levels of livestock damage. In spite of that, it included the most
favourable leopard habitat. The higher survey effort carried out in zone C in 2010 may
have contributed to the higher percentage of leopard sign found in 2010.

Social Science

Interviews are the most appropriate method of data collection in the social sciences.
Interviewing helps participants to articulate their perceptions and feelings (Arksey and
Knight 1999). Semi-structured interviews were used for data collection. The interviews
were loosely structured around an interview guide containing several key questions,
allowing the research agenda to be followed whilst retaining a degree of flexibility for an
exploration of meanings. Given some of the contentious issues under investigation such
as illegal killing of carnivores due to perceived and actual incidences of predation on
domestic livestock and illegal killing of Arabian leopard prey species for recreational
hunting, the use of semi-structured interviews helped facilitate the establishment of trust
between the interviewer and the participant. This increased the probability of obtaining
meaningful and valuable data.




