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Summary
Fifa proposed protected area covers an area of 33.1 km² with an elevation of -421 meter below sea level. It is located in the Jordan Rift Valley which is considered a globally important ecological corridor and holds many large and internationally important ecosystems. The area was proposed to be established after the RSCN review in 1998, as it is of the rare localities in Jordan to hold the presence of the rare Toothbrush Tree; Salvadora persica. In addition, it is embedded within a large Important Bird’s Area in Jordan according to Birdlife International and it is considered one of the last refuges for many important animals such as the Caracal; Caracal caracal. Through establishing Fifa, the vegetation representation will be increased to make 0.57% and 5.51% for the saline and tropical vegetation covers respectively in Jordan.
The rapid assessment survey for faunal species in 2008 did not target carnivores group, but information on their presence were collected using both opportunistic and interview methods. Results showed the presence of four carnivore species belonging to three families and these are Red Fox, Caracal, Wolf and Hyaena. Threats on species and habitats were initially identified and mainly included habitat degradation. The military presence adds other constrains to the current survey as it limited the survey size area and the time available to perform different methods. In addition, it was difficult to perform other methodologies which are used for surveying nocturnal carnivore’s species such as live-trapping, and spotlight method.
The current survey aimed to identify carnivore’s species and their status, draw a map indicating distribution of these species and to identify threats on carnivore species in Fifa. In accordance, four methods were used: photo-trapping cameras, spoor route, interviews and opportunistic record methods. Results showed a total of five carnivore species belongs to three families and these are: 1) Wolf, 2) Red Fox, 3) Asiatic Jackal, 4) Wild Cat, and 5) Striped Hyaena. Apparently, the Red Fox; Vulpes vulpes was by far the most common and distributed species in Fifa.

Moreover, the survey showed that Fifa holds almost 28% of the total carnivores species recorded in Jordan from which some species of African origin such as the Caracal was recorded. The site was considered one of the last refuges of this endangered species in Jordan, and need further conservation measures. 
Threats on carnivore’s species in Fifa were illustrated and represented by habitat degradation due to agricultural expansion, hunting, road-killing and chemical pesticides use. The recommendations focused on the need to prepare and implement a memorandum of understanding with army to facilitate surveying carnivore’s species in the site as well as adopting awareness campaign targeting local community, farmers and army soldiers in Fifa.
Acknowledgment
Thanks are extended to the Research and Survey Section head Mrs. Enas Sakkijjha for her continuous support and help.

Appreciation is extended to the Military personel for their understanding and assistant to perform the survey.

Lastly, the study team would like to thank all the people who have helped to complete this study and make its results achievable.

Chapter One: Introduction
1.1 Overview on the Jordan Rift Valley

The Jordan Rift Valley is part of the Great Valley and extends from Yarmouk in the most northern part of Jordan reaching the Gulf of Aqaba in its southern part. It consists of three Ghor
, the Northern, Middle and Southern Ghor and all are considered a globally important ecological corridor, and have a strategically critical component, since it is a major migrating route between Africa and northern Europe and used by millions of migrating birds each year.  According to the Birdlife International report on Important Birds Areas (IBAs) for the Middle East, ten sites within the Jordan rift valley were listed as IBAs in Jordan (Evans, 1994). Moreover, the Jordan rift valley holds many large and internationally important ecosystems as well as numerous habitats of regional importance. Most importantly; the area is under heavy development pressure and used by multitude stakeholders. Due to the Jordan rift valley importance, the area acknowledged attention from the national and international level.  
1.2 History of Fifa Proposed Protected Area Establishment
Jordan’s network on protected areas has been established after a mission executed by John E. Clarke over the period of 1977 and 1978. The mission has recommended establishing a network of twelve sites ensures conserving 4% of the entire landmass of Jordan as protected areas (Clarke, 1979). Six sites of Clarke network have been designated as nature reserves, and these are: Shaumari Wildlife Reserve, Azraq Wetland Reserve, Ajloun Forest Reserve, Mujib Nature Reserve and Dana Biosphere Reserve, and Wadi Rum Protected Area.
Although, Fifa was not considered within Clarke’s report, but its importance as a natural habitat for wildlife species in the Jordan rift valley was emphasized after the evaluation survey conducted by the Royal Society for the Conservation of Nature (RSCN), in consultation with the General Corporation for Environment Protection (GCEP) –The Ministry of Environment now- and with the assistance from the IUCN and a fund from the Global Environment Facility (GEF) during 1997-2000. Results of this survey recommended including Fifa within Jordan’s network of protected areas. 
During the preparations for the Integrated Ecosystem Management in the Jordan Rift Valley Project (IEM- JO) in 2005, 14 criteria’s were used by the RSCN to identify the most four important areas in the Jordan rift valley to be established as protected areas. Also, and according to the Global Environmental Facility (GEF) biodiversity projects, the protection of a particular site should contribute to the protection of globally significant biodiversity and should have the following criteria’s: 1) a site may harbor globally significant species or unique habitats 2) a site may be essential for the survival of a globally significant biodiversity, 3) a site may be important for its cumulative importance to globally significant biodiversity. Accordingly, and after applying all criteria, two sites namely Yarmouk and Fifa were identified of high importance and certainly should be included in the final four sites targeted by the project.
The IEM-JO project was launched in 2007 and aimed to apply the principles of integrated ecosystem management to the existing land use master plan of the Jordan Rift Valley and establish a network of well managed protected areas that meet the ecological, social and economic needs. After that, a series of visits to Fifa were performed by the Research and Survey Section (RSS) teams from the RSCN to establish a rapid assessment survey that aimed to identify the protected area boundaries, main features, areas with special interest, any probable extensions and its faunal and floral content. In consequence, the RSS recommended modifying the proposed PA boundaries to exclude private lands and farms to ensure physically connected boundaries which make its management easier and possible.

1.3 Reasons for Establishing Fifa Proposed Protected Area

Based on the preparation stage for the IEM-JO project, and after applying the criteria’s on the proposed protected areas within the Jordan Rift Valley, Fifa was one of two sites which have the highest conservation value and good viability scores. Accordingly, it was proposed to be established as one of four protected areas in the Jordan valley. As well, the area consists of saline soil wadi system with perennial streams that make a unique oasis ecosystem in the Jordan valley (Al Eisawi, 1996). In addition, it is the only recorded locality in Jordan for the rare plant Toothbrush Tree Salvadora persica and it is embedded within a large Important Bird’s Area in Jordan identified by birdlife (Evans, 1994; RSCN & BirdLife, 2000). The area is considered one of the last refuges for many important animals such as Caracal caracal. Lastly, Fifa establishment will add further 0.57% and 5.51% vegetation representation of the saline and tropical vegetation covers in Jordan correspondingly which recently constitutes 10.45% and 3.35% respectively.
1.4  Summary on Fifa’s Rapid Assessment Survey

A survey on reptiles and rodents species was conducted in April 2008 through the rapid assessment surveys performed by the RSS teams of the RSCN. It aimed to 1) produce a preliminary checklist, 2) identify hotspot areas for species, 3) produce a preliminary distribution map according to the different vegetation types, 4) identify threats on species and habitats and 5) obtain preliminary information on other mammalian species inhabiting Fifa.

Although, carnivores group was not targeted within the fauna rapid assessment survey, but information on their presence were collected during the survey period using both opportunistic and interviews methods. Initial results showed the presence of four carnivore species belonging to three families and these are: Wolf; Canis lupus, Red Fox; Vulpes vulpes, Caracal; Caracal caracal, and the Striped Hyaena; Hyaena hyaena. In addition, it was found that habitat destruction, hunting, and poisoning especially in the eastern parts of Fifa proposed protected area the major threats on carnivore’s species in the studied area.
1.5  Site Description

1.5.1 Location

Fifa PA (Center Coordinates; East °34 ‘24.188, North °73 '1.135) has a total size area of 33.1 km² and was named according to Ghor Fifa. It is situated within Karak Governate with smaller portion within Tafilla Governate located in the south-eastern part (Map 1.1). The area is located along Wadi Araba highway, about 140 km far away from the capital city Amman and 17 km north-west of Tafila city. The elevation is about - 421m below sea level. Fifa was declared as a rangeland reserve and it is under protection since 1948 by the presence of the Jordanian army
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Map 1.1 Location of Fifa Proposed Protected Area and its Boundaries

1.5.2 Climate
Fifa climate is characterized by warm winters with a minimum average temperature of 10º Celsius, and a hot summer with a maximum average temperature of 40º Celsius. The annual average precipitation in the area is around six millimeters per year, and the relative humidity average value is around 51%. Information on climate was obtained from Ghor Al-Safi weather station over the period of 1995 and 2005 (Jordan Metrological Department).
1.5.3 Bio- geographical Zones at Fifa Proposed Protected Area

Jordan has four main bio-geographical zones according to Al-Eisawi 1996; these are: 1) the Mediterranean, 2) Irano-Turanean, 3) Sudanian Penetration and 4) the Saharo- Arabian zones. Fifa is located within the Sudanian penetration bio-geographical zone (Map 1.2), which is characterized by a rainfall ranges between 50-100 mm/year, very hot summer and warm winter temperature ranges from 15 - 45º C. Soil is mostly alluvial, saline, and Hamada. This eco-zone is considered the hottest zone in Jordan.
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Map 1.2: Location of Fifa within the bio-geographical zone of Jordan (Al Eisawi, 1996)
1.6 Carnivores Baseline Survey Objectives
The survey has aimed to achieve the following objectives: 

1 Identify carnivore’s species inhabiting Fifa proposed protected area and their status.
2 Draw a map indicating carnivore distribution in Fifa

3 Identify threats on carnivore species in the studied site 

1.7 Limitation to the Current Study

Since Fifa proposed protected area is a national bordered aligned, some constraints have occurred during this survey and was mainly a subject of the military permission. This restriction has a direct impact on the objectives, methods and results of the survey and the following illustrate these constrains:

1. Time spent to obtain the military permission to work inside Fifa and its duration.
2. Areas allowed to conduct surveys represents small portion of the proposed protected area paying into attention that the western parts are fully prohibited sites.
3. Army restrictions to survey methods: no permission was granted to work at night and in late afternoon hours

4. Restrictions to the sites where the allowed methods will be conducted
5. Time of entry and leave from the site and its effects on the methodologies to be used
1.8 Survey Team Members

1.8.1 Research Team Member
· Thabit Al Share. B. Sc Degree in Natural Resources /Soil, Water and Environment (2006). Jordan University of Science and Technology. Fauna Researcher. RSCN Headquarter.

· Omar Abed. B. Sc degree in Agricultural Science/Animal science (2007). University of Jordan. Fauna Researcher. RSCN Headquarter.

· Loay Al Azam. B. Sc degree in Agricultural Science/ Plant science (2008). Jordan University of Science and Technology. Researcher at Dibeen Reserve. RSCN.

1.8.2 GIS Team Members
· Natalia Boulad. BSc in Civil Engineering – Major Field/ Environmental Engineering – Minor Field (1999). University of Jordan. GIS officer. RSCN Headquarters
· Yasmine Hageer. M. Sc Degree in Horticulture (2003). Jordan University of science and technology. GIS officer. RSCN Headquarters
1.7.3 Research Coordinator

· Ehab Eid. M. Sc Degree in Conservation, access and management of species in trade (2010). International University of Andalucía. Field Research Coordinator. RSCN Headquarter.

Chapter Two: Methods
Ecological baseline survey for carnivore’s species was conducted through December, 2010. For the period of the survey, a detailed map showing reserve boundaries, main roads and features were used and obtained from scale map of 1:50000 produced by the Royal Geographic Center, in 1964. Moreover, all locations were recorded using a hand- held GPS “Garmin Etryx” with an accuracy of +/- five meters. The following methods were used:
2.1 Photo- trapping Method

A total of 10 photo- trapping nights were performed using ten stealth Cam of 5.0 Megapixel Scouting Camera “type 1550”. The team followed the directions of the army to fix cameras in different locations on shrubs or trees. All cameras were programmed for still photos and they were fixed in the late afternoon and removed in the early morning of the next day. Photos were analyzed on a daily basis and concerns were applied to species present, time of the photo, date, and light exposure.
[image: image3.jpg]



Figure 2.1: Photo-trapping cameras in Fifa Proposed Protected Area
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Map 2.1: Photo-trapping cameras Locations in Fifa
2.2 Spoor Routes Method

A total of two spoor routes of 210 man/ hour were performed in Fifa. Method involved selecting a start points depending on the army permission, after that, researchers walked in parallel lines with no distinct distance in between and depended mainly on the topography of the land. All signs of carnivores including footprints, scats, dens, dead specimens, skulls, bones or live specimens were recorded.
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Map 2.2: Spoor Route locations performed in Fifa

2.3 Interviews Method

A total of ten interviews were performed with military personnel inside Fifa PA. The team collected information which measures the level of awareness to the presence of different carnivore’s species in the site and threats on them.

2.4 Opportunistic Observation

All field observations of carnivore’s species that were not conducted during the timed and designed field methods were recorded including sightings, foot prints, fecal remains and skeletal remains.
Chapter Three: Results
Results showed the presence of five carnivore species belonging to three families inhabiting Fifa proposed protected area. Apparently, the Red Fox; Vulpes vulpes was by far the most common and distributed species. Table 3.1 compare results obtained during the carnivores baseline survey and the rapid assessment survey conducted in 2008 where a single species of Wild Cat; Felis silvestris were added to the carnivores list in 2010.
Table 3.1 Comparison between carnivore’s species recorded in Fifa (2008-2010)

	Species name
	Survey
	Status

	
	Carnivores Baseline Survey 2010
	Rapid Assessment Survey 2008
	National

	International


	Family Name: Canidae

	Vulpes vulpes
	√
	√
	Common
	LC

	Canis lupus
	√
	√
	Endangered
	LC

	Family Name: Felidae

	Caracal caracal
	√
	√
	Endangered
	LC

	Felis silvestris
	√
	
	Common
	LC

	Family Name: Hyaenidae

	Hyaena hyaena
	√
	√
	Vulnerable
	VU


Figure 3.1 below shows results obtained after interviewing ten military soldiers, who reported the presence of five species of carnivores to occur in the studied site. According to the figure, the Red Fox is the most encountered species in the proposed protected area, followed by the Striped Hyaena, while the least frequent species was the Asiatic Jackal.  
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Figure 3.1: Interviews results and species frequency
A single shot showing a Red Fox scavenging was obtained from the photo-trapping cameras. The photo was captured in 19:30 pm (Figure 3.2).
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Figure 3.2: Red Fox; Vulpes vulpes (error in date program has occurred during the suvrey)
Map 3.1 shows the distribution of the recorded carnivore’s species in Fifa protected area. The Red Fox was the only recorded species according to the map but expected areas of other carnivore’s presence according to interviews were drawn.
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Map 3.1: Distribution of carnivore’s species in Fifa
Chapter Four: Discussion
The carnivores of Jordan consist of five families with a total of 18 species recorded so far (Amr, 2000). The current survey showed that Fifa holds almost 28% of total carnivores species recorded in Jordan distributed into three Canidae, two felines and one Hyaenidae. In addition, and since the proposed protected area is located within the Sudanian penetration zone which resemble in its habitat physical and biological characteristics those occurring in Sudan and Ethiopia; species of African origin such as the Caracal was recorded which highlighted the importance of this area to hold the presence of rare animals species. Moreover, Bunaian, 2001 stated that Fifa is considered one of the last refuges of this endanger species in Jordan, which undergoing a severe decline in its population in Jordan.
Since Fifa is a national bordered area with the occupied Palestinian territory, it was protected by army since 1948 with the presence of two army battalions. One of this battalion is located inside the protected area with several monitoring towers distributed along the western part of Fifa and separating the prohibited zone from the intensive inspection areas (Map 1.3). This situation add further constrains to the current survey as it limited the survey size area and the time available to perform different methods. In addition, it was difficult to perform other methodologies which are used for surveying nocturnal carnivore’s species such as live-trapping, and spotlight method. This in consequence added more biases to the survey results. 

Despite that the area was under long protection by army, but notes on shooting of carnivores species such as Caracal were obtained after interviewing some military personnel during the rapid assessment survey which was conducted in 2008. This indicated the need to assess the status of carnivore’s species and the effectiveness of army protection through a comprehensive survey with the assistant of the army.
Generally, it is expected that the western part of Fifa which is dominated by a thick vegetation cover of Tamarix hold the presence of endangered carnivore’s species which is using this area as a shelter, breeding and feeding sites. However, still the lack of comprehensive surveys within this area had put a stop to confirm these expectations. 
It was noted that the Red Fox is the most common and distributed species in Fifa. This fox has a wide home range; in good areas ranges may be between 5 and 12 km2; while in poorer habitats ranges are larger, between 20 and 50 km2 (Frafjord, 2004). This is an agile species inhabiting a wide range of habitats and considered the most common fox in Jordan (Amr, 2000). One of the major threats to foxes in general, is that they are unwelcomed species since they attack chickens; accordingly, people tend to kill them directly. In addition, the presence of the Red Fox in Fifa could have some indications to the presence of other carnivore’s species such as Golden Jackal and maybe Caracal as it competes for food with them. 
Lastly, it is important to note that the relatively small size area of Fifa, army presence, as well as habitat degradation could lead to the extinction of some large carnivores species from the site, paying into attention the large home range of these species i.e. Caracal home range was studied in Saudi Arabia to be 270 Km2 (Van Heezik and Seddon 1998). Thus, and due to the current circumstances in Fifa, it is needed to re-evaluate the importance of Fifa to hold the presence of large carnivore’s species.  
Threats on carnivore’s species in Fifa are represented by the following:

1 Habitat degradation by agricultural expansion and fragmentation: the eastern part of Fifa is entirely changed into agricultural areas which decrease the home range of large carnivores species and increase threats of shooting, and poisoning by chemical pesticide
2 Dead Sea-Aqaba highway: the reserve eastern part is bounded by a highway which serve as a barrier for animals transportation in and outside the protected area and it play a major role in animal road killing

3 Shooting: although this practices was confirmed during the rapid assessment survey, but it still a main threat to carnivores species such as wolfs and hyaena which are not welcomed species to locals
4 Off-road presence: the presence of a network of dirt roads in Fifa affects habitats and prey content as it alters habitat and continuously used by army four wheel drive
Chapter Five: Recommendations
· A memorandum of understanding with army should be established and the need to surveying nocturnal carnivores species should be addressed to facilitate work and find out the exact status of these species

· Re-evaluation of the importance of Fifa to large carnivore’s species is needed, as well as it is needed to confirm the presence of the Caracal through studying the prohibited area using photo trapping cameras.
· Since Fifa represents one of the last refugees of the Caracal, it is highly recommended to use photo-trapping cameras extensively in the prohibited zone after coordination with army in Fifa
· Local communities and farmers should be interviewed in order to measure the past and current status of carnivores species in Fifa as well as threats on these species
· Photo-trapping cameras are an effective technique to identify the presence of carnivore’s species. This it is recommended to use bait in this method paying into attention keeping four to five meters distance from the cameras to increase the probability of photo capturing.

· Awareness programs on the negative effects of using chemical pesticides on wild fauna should be implemented and targeted local farmers and army personnel. In addition, presentation on wildlife and biodiversity of Jordan should be implemented and targeting army personnel in Fifa.
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� Ghor: a term used to describe a depression in the land


� National status is according to Amr, 2000


� International status is according to the latest assessment of the IUCN Red List 2009
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