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INTRODUCTION 

Farasan islands national wildlife reserve is unique in that it has definite natural 

boundaries, great wealth of plant species and native wildlife animal species of which 

gazelle Gazella gazella is of particular to the National Commission for Wildlife 

Conservation and Development (NCWCD). The limited human activities of Farasan 

inhabitants have kept some components of terrestrial ecosystem in a relatively fair to 

good conditions.  

In order to develop a management plan for the reserve that maintains the system 

for sustainable use, NCWCD have initiated an integrated practical research program to 

gain knowledge about the potential of the vegetation to support adequate population of 

Gazella gazella that can maintain its genetic diversity for future generations.  

This report presents the findings of investigations on soils, vegetation and diet 

components of gazelle; points some problems and encountered constraints and suggests 

solutions to overcome them and finally presents some suggestion for the improvement of 

Farasan reserve.  

 

GENERAL DESCRIPTION OF FARASAN RESERVE 

Farasan reserve is an archipelago located in Southern Red Sea, Saudi Arabia 

(between 16o 38' N42 o 10'E and 16o 35' N41o 39'E). Farasan archipelago is comprised of 

more than 30 islands. Only 4 islands have considerable land area. These are Farasan main 

island As-Sagid Ad-Disan and Zifaf islands. Farasan, As-Sagid and Qummah islands are 

currently inhabited by people. Human population is about 15000. The main human 

activity is fishing. Rain-fed agriculture and livestock grazing by camels, cattle, sheep and 

goats is very limited (Plate 1, 2). The main Farasan island is getting more urbanized. 

Road traffic increased as pavement made it accessible to areas once were difficult to 

reach. Human population on the main island is expected to double by the completion of 

marine base construction. This increase will definitely have an impact on gazelle habitat.  
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The islands enjoy diverse vegetation. Shrubs constitute the main component of 

vegetation. Grasses and grass-like plants are minor constituents of vegetation. Many 

annual forbs grow in rainy seasons (Plate 3). Plant communities of the island have been 

identified and described by other task groups of NCWCD.  
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SOIL PHYSICAL AND CHEMICAL PROPERTIES  

Soil of Farasan islands is newly developed. Reef rocks are common on many places 

(Plate 4). However, pockets of good soil are widely scattered. Wadi canals and basins are 

receiving soil deposits from surrounding higher areas and therefore support good stand of 

vegetation. To assess their potential for revegetation, soil physical and chemical 

properties have been analyzed.  

Soil samples were collected at different locations. Where possible, samples were 

taken at two depths: 0 - 30 cm and 30 - 60 cm. Soil texture was determined by 

hydrometer. Calcium carbonate was determined using acid titration method (Chapman 

and Pratt, 1961). Electrical conductivity and soil pH were determined in soil extract. 

Available phosphorus was determined by the modified Na HCO3 method (Watanabee and 

Olsen, 1965). Micronutrients (Fe, Zn, Mn, and Cu) were determined by the DTPA 

method (Lindsey and Norwell, 1978).  

Soil physical and chemical properties are given in Table 1 for Farasan island and 

Table 2 for Zifaf and Ad-Disan islands. Soil texture varied from one location to another. 

Sandy soils are found at sea shore where Atriplex farinosa grows in Farasan and Zifaf 

islands and sandy plains where both Limonium axillare and Limonium cylindrifolia occur 

in Zifaf island. Wadi Matar and Al-Wadi Al-Shami are two basin areas having clay soil 

up to 60 cm deep. These two areas support very good stand of vegetation. Other locations 

have soil texture classes between sand and clay (Table 1, 2). Four rocky soils, where 

some specific plant species were dominant, were encountered in Zifaf and Ad-Disan 

islands (Table 2). Electric conductivity, an indicator of soil salinity, ranged between 0.30 

dSm-1 in Al-Hussein road in Farasan island where Dichanthium foveolatum, Indigofera 

caerulea and Cadaba glandulosa (Table 1) grow, to as high as 34 dSm -1 in Zifaf sea 

shore where Avicennia marina is found (Table 2). Generally, soil salinity is low and 

would not likely to be prohibitive to vegetation re-establishment. Some plant species, 

particularly Cocculus pendulus and Indigofera caerulea were found growing in a wide 

range of soil salinity (Table 1, 2) suggesting wide ecological amplitude for the two 

species. Soil pH was generally alkaline and ranged between 7.20 in Wadi Matar where 

Salvadora persica is found (Table 1), to 9.00 in the upper 30 cm of soil where Atriplex 

farinosa was growing in Zifaf island (Table 2).  
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Calcium carbonate varied between about 4 % at the 30 - 60 cm soil layer in Al-

Wadi Al-Shami in Farasan island (Table 1) to as high as 89 % where Atriplex farinosa 

grow in Zifaf island (Table 2). Generally, most of the examined soil samples are 

considered calcareous. Of 24 samples analyzed for CaCO3, 10 samples were low in 

CaC03 content, 4 samples were moderate and 10 samples had high content of CaC03. 

Soils with low or moderately calcarious were observed inland in plain basins in Farasan 

and Ad-Disan islands. Calcium carbonate is a dominant feature of soils in Saudi Arabia 

(Bashour, et al. 1983). If present in high amounts (more than 30 '/o) Ca C03 may cause 

fertility problems especially for certain ions such as iron. Luckily, in Farasan islands, 

there are large areas having great potential for revegetation that are low or moderately 

calcareous such as Wadi Matar and Al-Wadi Al-Shami.  

Potassium was found in low to fair amount. It ranged between 22 to 963 ppm near 

As-Sageed Bridge and Wadi Matar respectively. Phosphorus was generally low and varied 

between trace amounts and 38 ppm in the 30 - 60 cm depth of Al-Hussein and Wadi Matar 

soils respectively. Iron, zinc, copper and manganese varied between 1.5 ppm (Wadi Matar), 

0.25 ppm (Marsa Al-Hussein, north), 0.10 ppm (Zifaf island) and 0.30 ppm (Marsa Al-

Hussein, south) to 13.7 ppm (Al-Wadi Al-Shami), 2.05 (Al-Gandal area), 2.70 ppm (Al-

Maghawi) and 17.4 ppm (Al-Wadi Al-Shami, west) respectively (Table 1, 2).  
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Table 1. Some soil physical and chemical properties in Farasan main island 
 

Location  Associated Plant Species Depth Texture EC pH CaCO3 K P Fe Zn Cu Mn 

  (cm)  (dSm-1)  (%) (ppm) 

Al-Maghawi Cocculus pendulus 0-30 SIL 2.67 7.90 22.11 479.11 12.60 3.20 0.80 1.80 5.40 
 Acacia ehrenbergiana 0-30 CL 0.39 8.40 36.80 383.00 14.00 6.05 0.60 1.50 4.70 
 Corchorus antichorus 30-60 CL 0.45 8.40 29.48 365.00 6.40 5.20 0.55 1.95 4.50 
 Corchorus trilocularis            
 Launaea procumbens            
 Limonium axillare             

Al-Hussien Indigofera caerulea 0-30 SL 0.38 8.40 45.40 202.00 5.20 5.05 0.45 1.25 2.20 
 Commiphora opobalsamum 30-60 SCL 0.53 8.40 50.44 283.00 T 4.50 0.40 1.55 4.15 
 Dichanthium foveolatum             

Mara  Al Hussien,  

South 

Atriplex farinosa 0-30 

30-60 

S 

S 

2.68 

3.73 

8.20 

8.30 

69.84 

70.62 

51.30 

41.70 

6.00 

5.00 

2.40 

1.95 

0.40 

0.35 

0.40 

0.35 

0.30 

0.30 

Mara  Al Hussien, 
North 

Ficus populifolia 
Premna resinosa 

0-30 

30-60 

CL 

SCl 

1.72 

0.84 

7.70 

8.00 

13.58 

12.42 

181.00 

132.00 

4.60 

2.40 

4.50 

5.10 

0.55 

0.40 

1.45 

1.75 

8.90 

5.80 

Gandal area  Avicennia marina  0-30 CL 10.71 7.90 69.10 268.00 7.00 12.10 0.40 0.45 1.85 
 Rhizophora mucronata            
 Panicum turgidum 0-30 LS 0.60 8.40 67.93 48.20 3.00 2.90 0.25 0.30 1.70 
  30-60 SL 0.56 8.10 69.48 79.60 4.00 3.15 0.30 0.45 1.55 

Wadi Matar Acacia ehrenbergiana  0-30 C 0.72 8.10 5.82 431.00 6.00 5.30 0.50 1.65 1.85 
 Capparis decidua 30-60 C 089 7.90 5.04 419.00 3.60 1.15 0.55 1.65 2.40 
 Cissus quadrangularis            
 Eragrostis ciliaris            

 Capparis cartilaginea 0-30 L/SL 2.95 7.90 14.36 956.00 34.00 2.80 0.65 1.70 4.80 
 Salvadora persica  0-30 SL 11.44 7.20 14.36 963.00 38.00 2.70 0.30 0.25 1.10 

Sageed bridge Cyperus conglomeratus 0-30 LS 2.67 7.60 65.13 132.00 3.00 2.75 0.50 0.65 3.30 
  30-60 S 0.75 8.10 65.91 22.00 2.00 2.10 1.30 2.05 5.25 
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Table 1. (Contd.)             

Location  Associated Plant Species Depth Texture EC pH CaCO3 K P Fe Zn Cu Mn 

  
(cm)  (dSm-1)  (%) (ppm) 

Marsa Al-Hussien, 
North (2) 

Acacia ehrenbergiana  
Aerva persica 

0-30 
30-60 

CL 
CL+C 

1.06 
0.64 

8.10 
8.40 

13.97 
13.58 

226.00 
132.00 

9.00 
4.00 

6.30 
8.50 

0.85 
2.05 

1.70 
2.00 

6.40 
7.40 

 Cocculus pendulus            
 Commiphora opobalsamum            
 Flueggea leucopyrus            
 Indigofera caerulea            
 Premna resinosa            

Al-Hussien Road Cadaba glandulosa 0-30 SCL 0.37 8.60 61.21 169.00 6.00 6.80 0.75 0.95 4.45 
 Dichanthium foveolatum 30-60 SCL 0.30 8.70 47.42 148.00 6.00 6.25 0.90 2.70 3.45 

 
Indigofera caerulea 

           

Al-Maghawi Cadaba glandulosa 0-30 CL 0.47 8.80 12.80 661.00 12.00 5.90 0.90 2.70 3.45 

Al-Wadi Al-Shami,  Asparagus flagellaris 0-30 SCL 7.74 7.50 7.37 243.00 11.00 5.50 0.60 1.80 9.55 
East  Hibiscus macranthus 30-60 CL 11.24 7.50 5.43 115.00 7.00 4.50 0.55 1.80 9.55 
 Ochradenus baccatus            

Al-Wadi Al-Shami, Echolium viride 0-30 SCL 3.42 7.80 11.64 365.00 17.24 6.85 0.30 1.65 17.40 
West  Flueggea leucopyrus            
 Grewia tenax            

Al-Wadi Al-Shami Capparis decidua 0-30 C 0.63 8.60 4.27 532.00 16.00 13.70 0.60 0.80 4.00 
  30-60 C 0.61 8.50 3.88 536.00 12.00 13.55 0.65 0.85 5.66 

Gherrain  Ziziphus spina-christi 0-30 CL 0.89 8.30 19.40 375.00 31.00 8.200 1.10 1.15 9.50 
  30-60 CL 082 8.30 31.40 388.00 21.00 8.45 0.75 1.20 13.10 

Texture classes: C-Clay, CL-Clay loam, L-Loamy, LS-Loamy sand, S-Sandy, SCL-Sandy Clay Loam, SIL-Silty Loam, SL-
Sandy Loam. 
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Table 2. Some soil physical and chemical properties in Zifaf and Disan islands. 
 

Location Associated Plant Species Depth Texture EC pH CaCO3  K P Fe Zn Cu Mn 

  (cm)  dSm-1  %  ppm 

Zifzf 
island 

Aeluropus lagopoides 0-30 SCL 5.75 7.90 27.16  34.50 9.00 0.75 1.20 2.50 6.55 

  30-60 SCL 5.74 7.90 22.89  399.00 5.00 - - - - 

 Atriplex farinosa 0-30 S  5.05 9.00 85.36  31.60 7.00 2.60 0.35 0.10 0.35 
  30-60 S  5.13 8.00 89.24  28.80 6.00 2.00 0.40 0.10 0.30 

 Avicennia marina  0-30 SL 30.10 8.60 77.60  352.00 17.00 21.50 1.90 0.80 0.65 
 Cocculus pendulus, rocky soil 30-60 SL+SC 15.60 8.50 80.93  313.00 17.00 12.75 1.60 0.55 0.50 

 Limonium axillare 0-30 S  33.90 7.80 76.44  208.00 3.00 - - - - 
 Limonium cylindrifolia 30-60 S  19.50 8.30 79.92  158.00 10.00 2.90 1.25 6.00 0.70 

Disan 
island  

Cadaba longifolia, rocky soil 0-30 SCL 16.65 7.60 8.54  476.00 12.00 4.55 1.00 0.85 4.45 

 Indigofera longifolia  30-60 CL 12.45 7.60 9.70  453.00 10.00 3.70 1.00 0.80 1.90 
 Ochradenus baccatus             
 Tephrosia uniflora              

Texture classes: C-Clay, CL-Clay loam, L-Loamy, LS-Loamy sand, S-Sandy, SCL-Sandy Clay Loam, SIL-Silty Loam, SL-Sandy Loam. 
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Considering the overall properties of soil, it appears that soils of Farasan islands 

are newly developed. Like soils of many arid areas, they are calcareous and deficient in 

some major elements especially phosphorus. Thus, they are unsuitable for commercial 

agriculture. The fact that some locations support relatively dense and diverse vegetation 

encourages the trial of revegetation of certain valuable native plant species. These 

locations include Wadi Matar, Al-Wadi Al-Shami and Gherrain. Due to their high 

salinity, off-shore lands support low diversified halophyte vegetation. Revegetation of 

these areas with salt tolerant species would not be possible without interference with the 

existing vegetation. Currently, NCWCD is conducting a project on re-establishment of 

Avicennia marina. Apart from its role in marine ecology, A. marina and Rhizophora 

mucronata provide cover for gazelle and nesting sites for sea birds (Plates 5, 6). More 

discussion on revegetation will be provided later in this report.  
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PLANT ANALYSIS 

Mineral Composition:  

Wild animals must derive their nutrients from plants they consume unless they are 

supplemented. The movement of elements from soil to plant and from plant to animal 

may involve nutritional problems as a result of low soil fertility, plant and animal 

requirements and forage yield.  

Sodium and chlorine help maintain water metabolism, osmotic pressure,                          

acid-base equilibrium and passage of nutrients into cells. Animals deprived of salt may 

consume unpalatable or poisonous plants. Potassium functions in the same general way 

as sodium and chlorine. The principal function of calcium and phosphorus is the 

formation of a skeleton. Adequate calcium and phosphorus nutrition depends upon a 

sufficient supply of each element, a suitable ratio between them and the presence of 

vitamin D. A desirable ratio is in the range of 2: 1. Adequate vitamin D decreases the 



Management Plan for Farasan Wildlife Reserve                                                 Assaeed et al 1995 

15 

importance of the ratio and increases the efficiency of utilization. Wild herbivores that 

annually produce antlers need both abundant calcium and phosphorus for this process. 

Calcium deficiency in forages is comparatively rare but phosphorus deficiency is wide 

spread in arid regions. Magnesium is an essential constituent of bones and teeth and is an 

activator of various enzymes. Magnesium deficiency is rare except where there are severe 

imbalances between magnesium and calcium and magnesium and phosphorus. Grass 

tetany and grass staggers are sometimes attributed to magnesium deficiencies.  

Several minor elements are essential to animal growth and reproduction. As a 

constituent of hemoglobin, iron is essential for the functioning of every organ. Copper is 

necessary for hemoglobin formation. Manganese is essential in reproduction and in bone 

formation. All animals require zinc. It is believed that zinc is required for male 

reproduction. Evidences indicate that protein utilization is impaired in zinc-deficient 

sheep.  

Animals need minerals in specific amounts which may change with stage of 

animal growth and physiological status. The balance among minerals in diet is also 

important. It is therefore essential to have information on the status of plant mineral 

composition to meet animal requirements.  

Current year growth of forage and browse materials were collected from 

representative plant individuals. Plant samples were prepared for analysis by rinsing with 

tap water and then cleaned thoroughly with dilute HCl (0.1 N) and deionized water. 

Samples were dried for 48 hours at 65ºC, then ground in a Wiley mill to pass a 20 mm 

mesh screen and digested by wet ashing (Issac and Kerber, 1971). Phosphorus was 

determined by vandate-molbdate-yellow method (Chapman and Pratt, 1961). Sodium and 

potassium were determined by flame photometer. Calcium, magnesium, iron, copper, 

manganese and zinc were determined by atomic absorption spectrophotometer.  

In the absence of specific information on mineral requirements of gazelle, it must 

be assumed that gazelle requirements are comparable to that of domestic sheep (NRC, 

1985).  

All plant species analyzed in wet season would likely to meet the minimum 

requirements of phosphorus except for Capparis cartilaginea, Capparis decidua, Cocculus 

pendulum, Cyperus conglomeratus, and Rhizophora mucronata. Magruder et al. (1967) 
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reported high phosphorus requirements (0.56 %) for best antler development for white-

tailed dear. Taking body weight differences into consideration, gazelle should seek 

phosphorus-rich forage for antler development. Two annual plants; Corchorus antichorus 

and Corchorus trilocularis have 0.43% and 0.49% phosphorus concentration 

respectively. Those two species were exceptionally rich in phosphorus. Perhaps there 

might be more phosphorus-rich plants which were not analyzed for. All plants have 

sufficient amounts of potassium, sodium and chlorine. However, there is a concern over 

Atriplex farinosa high content of sodium (9 %). High sodium content may reduce 

palatability and or increase water consumption. Batanouny (1994) classified A. farinosa 

as palatable. However, no sign of grazing was observed as this plant occurs on sea shore 

in an open area.  

All species have sufficient concentration of iron. Most of plant species have high 

concentration of copper. Some species such as Launaea procumbens, Corchorus     

antichorus, Corchorus trilocularis, Acacia ehrenbergiana, Indigofera caerulea, 

Dichanthium foveolatum, Premna resinosa and Atriplex farinosa have excessive copper 

(Table 3). A range between 8 and 25 ppm copper in diet was considered toxic to sheep 

(NRC, 1985). Most plants have satisfactory content of manganese. Some species, 

however, were in the minimum margin of sheep requirement. These included 

Commiphora opobalsamum, Salvadora persica and flowers of Limonium axillare. Only 

Capparis decidua has deficient level of magnesium for sheep. Similar to magnesium, 

most species have satisfactory levels of zinc. Some species can support the minimum 

requirement for sheep. These are Atriplex farinosa, Commiphora opobalsamum, Panicum 

turgidum and Rhizophora mucronata. Three shrub species; Avicennia marina, Cocculus 

pendulus and Salvadora persica contain zinc in amounts considered deficient for sheep. 

Some of the species were analyzed again in the dry season along with other 

species not collected before. Their mineral composition is given in table 4. Phosphorus 

content decreased in Acacia ehrenbergiana. No change was observed in P content of 

Commiphora opobalsamum and Dichanthium foveolatum. Phosphorus increased in 

Capparis decidua, Cocculus pendulus, Indigofera caerulea and Premna resinosa but not 

to satisfactory levels in either Capparis decidua or Indigofera caerulea. Of other species 

not analyzed before, Flueggea leucopyrus, Hibiscus micranthus and Ziziphus spina-
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christi have satisfactory levels of phosphorus for sheep. Although potassium content of 

Capparis decidua and Commiphora opobalsamum decreased, none of the species shown 

in table 4 have potassium in amounts lower than required for sheep. Vegetative parts of 

Acacia ehrenbergiana, Asparagus flagellaris, Dichanthium foveolatum, Flueggea 

leucopyrus and Premna resinosa have lower content of calcium that is considered 

unsatisfactory for sheep. Commiphora opobalsamum, Flueggea leucopenia and Grewia 

tenax have the lower margin of calcium requirements for sheep. The other listed species 

(Table 4) have satisfactory levels of calcium. All species analyzed in the dry season 

decreased in their content of sodium. Flueggea leucopyrus, Grewia tenax and Ziziphus 

spina-christi have sodium content lower than the required for sheep.  

 

Table 3. Mineral composition of some plant species collected from Farasan island in 
Spring 1993. 

Species P K Na Cl  Fe Cu Mn Zn 

 %  ppm 

Acacia ehrenbergiana  0.15 0.92 0.90 1.09  397.82 158.03 29.97 57.22 
Atriplex farinosa 0.18 2.12 0.07 -  606.96 104.47 27.36 37.31 
Avicennia marina  0.12 1.69 2.69 -  395.34 64.59 46.51 33.54 
Capparis cartilaginea 0.08 2.78 2.78 1.19  1948.01 19.94 108.26 51.28 
Capparis decidua 0.05 2.43 1.55 1.00  235.29 18.57 15.47 34.05 
Cissus quadrangularis  0.25 2.71 0.87 0.65  230.52 15.57 68.53 37.38 
Cocculus pendulus 0.08 1.32 1.19 -  235.84 16.50 47.16 23.58 
Commiphora opobalsamum  0.18 0.78 0.57 0.52  350.67 77.07 21.19 38.53 
Corchorus antichorus  0.43 1.94 0.38 0.80  5263.15 195.48 157.89 100.25 
Corchorus trilocularis 0.49 2.35 0.32 0.89  773.77 182.51 100.25 77.12 
Cyperus conglomeratus  0.08 1.91 1.66 -  576.17 36.01 44.30 63.71 
Dichanthium foveolatum 0.18 0.61 0.34 0.63  981.81 133.33 60.60 54.54 
Eragrostis ciliaris  0.27 1.79 0.60 0.96  925.69 15.47 71.20 43.34 
Ficus populifolia  0.20 1.81 0.33 0.75  202.40 84.33 53.01 43.37 
Indigofera caerulea  0.16 0.80 0.75 1.40  602.15 150.53 24.19 64.51 
Launaea procumbens 0.30 3.13 1.15 -  2463.76 214.49 95.65 69.56 
Limonium axillare  0.14 0.69 2.14 2.32  340.70 77.43 33.18 68.58 
Limonium axillare (Flowers) 0.13 0.94 1.59 1.72  317.62 45.08 22.54 131.14 
Panicum turgidum  0.20 1.04 0.51 0.61  550.31 59.74 37.73 37.73 
Premna resinosa  0.15 1.04 0.93 0.85  646.10 113.64 68.18 58.44 
Rhizophora mucronata 0.08 0.85 3.27 -  282.20 33.74 30.67 36.80 
Salvadora persica  0.06 1.60 1.51 -  280.51 25.97 25.97 28.57 

 

Iron content decreased in all species at the dry season except for Cocculus 

pendulus where it increased. Only Capparis decidua and Flueggea leucopyrus have 
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lower content than the required for sheep. Copper content of Acacia ehrenbergiana, 

Capparis decidua and Premna resinosa increased. Cocculus pendulus, Commiphora                                                       

opobalsamum, Dichanthium foveolatum and Indigofera caerulea decreased in their 

copper content. Only Cocculus pendulus had lower than sheep requirement for copper. 

No change in manganese content was observed in Commiphora opobalsamum, 

Dichanthium foveolatum and Premna resinosa. The rest of the species increased in their 

Mn content.  Only Hibiscus micranthus had less manganese than sheep requirement. Zinc 

content decreased in dry season in all species except Cocculus pendulus. With the 

exception of Capparis decidua, Grewia tenax, Hibiscus micranthus, Indigofera caerulea 

and Ziziphus spina-christi all plant species have zinc levels considered deficient for 

sheep.  

 
Table 4. Mineral composition of some plant species collected from Farasan island in 
Fall 1994. 

Species P K Ca  Mg  Na   Fe Cu Mn Zn 

 %  ppm 

Acacia ehrenbergiana  0.10 0.84 0.15 0.66 0.40  237.00 7.67 56.75 15.33 
Aerva persica 0.10 1.32 0.49 1.82 0.07  1164.70 9.50 53.00 15.15 
Asparagus flagellaris  0.13 1.53 0.19 0.50 0.08  208.10 25.04 31.30 20.34 
Cadaba glandulosa 0.06 2.16 1.42 2.34 0.08  992.80 15.99 58.00 20.28 
Capparis decidua 0.09 1.60 0.17 0.61 0.04  13.70 224.00 27.43 125.00 
Cocculus pendulus  0.17 3.34 1.37 3.21 0.05  334.50 3.53 65.37 9.06 
Commiphora opobalsamum  0.17 1.08 0.20 1.09 0.04  88.00 8.30 24.91 14.95 
Dichanthium foveolatum  0.16 0.99 0.15 0.30 0.05  67.50 5.30 53.30 21.31 
Flueggea leucopyrus  0.21 1.26 0.13 0.74 0.03  119.40 7.96 66.87 14.33 
Flueggea leucopyrus 0.13 1.25 0.20 1.09 0.03  24.50 18.00 50.57 29.36 
Grewia tenax  0.15 1.23 0.21 1.15 0.03  102.40 49.78 25.60 35.56 
Hibiscus micranthus 0.20 1.34 0.32 1.78 0.08  76.80 46.40 17.60 59.20 
Indigofera oblongifolia  0.11 0.60 0.28 3.19 0.05  258.20 8.90 71.21 22.25 
Indigofera oblongifolia 0.14 1.05 0.51 2.96 0.07  10.80 148.60 21.67 113.00 
Ochradenus baccatus  0.07 0.68 0.26 0.90 0.06  65.20 10.92 26.51 9.36 
Premna resinosa  0.18 1.04 0.12 0.74 0.10  241.60 5.57 50.18 11.15 
Ziziphus spina-christi 0.24 1.10 0.32 1.73 0.03  106.20 24.40 25.82 203.73 

 
 

Mineral composition of plants in Zifaf and Ad-Disan islands is given in Table 5. 

Only, Aeluropus lagopoides, Grewia erythraea and Indigofera caerulea have satisfactory 

levels of phosphorus. With the exception of Aeluropus lagopoides, all species from Zifaf 

and Ad-Disan islands have satisfactory levels of potassium. All species have satisfactory 
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levels of calcium, magnesium, iron and copper. Atriplex farinosa, Limonium axillare and 

Limonium cylindrifolia have low content of manganese that is considered deficient for 

sheep and only Aeluropus lagopoides and Indigofera longifolia have satisfactory levels of 

zinc.  

 
Table 5. Mineral composition of some plant species collected from Zifaf and Ad- 
Disan islands. 

Species P K Na   Ca  Mg   Fe Cu Mn Zn 

 %  ppm 

Zifaf island 

Aeluropus lagopoides  0.24 0.23 1.27 0.24 0.18  376.23 25.74 77.22 41.58 
Atriplex farinosa 0.10 2.77 6.88 1.90 0.52  176.47 21.24 9.80 18.00 
Avicennia marina   0.12 1.27 2.73 0.38 0.35  570.50 19.44 37.27 12.96 
Cocculus pendulus 0.14 0.71 0.90 1.70 0.71  685.00 25.78 46.04 25.78 
Grewia tenax 0.20 1.50 0.42 3.60 0.25  234.78 20.86 24.34 17.39 
Limonium axillare 0.12 1.03 2.02 0.24 0.20  137.87 24.91 11.62 28.23 
Limonium cylindrifolia 0.13 0.86 3.43 1.14 0.41  121.62 5.06 10.03 30.40 
Limonium cylindrifolia 
(flowers) 

0.14 1.09 2.97 0.30 0.81  172.21 23.48 9.78 31.31 

Ad-Disan island 

Cadaba longifolia 0.08 1.78 0.86 0.72 0.33  526.81 18.40 36.40 13.40 
Indigofera oblongifolia 0.26 0.90 0.75 3.60 0.28  421.56 27.45 45.09 37.25 
Ochradenus baccatus  0.13 2.01 0.40 0.55 0.21  308.88 21.23 34.74 17.34 
Tephrosia uniflora  0.13 0.80 0.10 2.70 0.25  264.50 18.77 76.79 15.35 

 
 

Forage Quality:  

The dry weight of food consumed by an animal normally is closely related to 

body size. For livestock and wild ruminants, daily consumption is roughly 2 to 4% of live 

weight. Consumption is influenced by many factors including forage quality. Diets low in 

protein cause low consumption. The success of animal in situations where vegetation is 

sparsely distributed and relatively inaccessible requires that an animal have a high rate of 

assimilation of protein and energy per unit of body weight and a low absolute intake of 

protein and energy per animal. Small animals like gazelle are thus suitable for this kind of 

vegetation.  

All animals require food to maintain body structures, function and growth.    

Animal physiology and morphology largely determine the food selected. There are major 
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differences between and within species in terms of quality. These differences are due to 

inherited characteristics of different species, stage of growth, climatic differences and 

seasonal differences. For example, grasses are generally lower in crude protein than 

forbs at comparable stage of growth. Both crude protein and digestibility decline as plants 

become dormant. A basic knowledge of food nutritional quality is essential in developing 

effective management strategies for wild animals.  

       The different fractions that result from analysis of forage quality include crude 

protein (CP), neutral detergent fiber (NDF), acid detergent fiber (ADF), free extract (FE), 

ash, crude fiber (CF) and nitrogen free extract (NFE). Crude protein as determined by 

Kjeldahl method includes all forms of nitrogen. However, ruminants can efficiently 

utilize almost all forms of nitrogen. Neutral detergent fiber comprises cell contents which 

include carbohydrates, pectin, non-protein nitrogen, protein, lipids and other soluble 

compounds. These are completely or highly available to ruminants. Acid detergent fiber 

is comprised of cell wall constituents which include hemicellulose, cellulose, acid 

insoluble protein (ADIP), lignin and silica. These constituents are partially available, 

indigestible such as lignin or not available to ruminants such as silica. Ether extract 

includes quite a variety of organic compounds. Those of quantitative importance include 

fats and fatty acid esters, some of the compound lipids and fat-soluble vitamins or 

provitamins such as the carotenoides.  Determination of ether extract is an attempt to 

isolate a fraction of feed that has a high caloric value classified as nutritive lipid. If ether 

extract contains large percentages of plant waxes, essential oils, or similar compounds, it 

has little meaning, as these compounds are of little value to animals. Nutritionally, ash 

values have little importance, although excessively high values may indicate high 

concentration of certain minerals such as sodium in some halophytes. Crude fiber is made 

up primarily of plant structural carbohydrates such as cellulose and hermicellulose, but 

also contains some lignin, a highly indigestible material associated with the fibrous 

portion of plant tissues.  Nitrogen free extract is made up primarily of readily available 

carbohydrates, such as the sugars and starches, but it may also contain some 

hemicellulose and lignin, particularly in forage materials. Nutritionally, NFE from 

forages are less utilized. Digestibility of dry matter is an indication of the availability of 

forage components to animals. Digestibility as estimated by in vitro rumen systems that 
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simulate the digestion process, have the potential of being more accurate than the 

chemical systems since microorganisms and enzymes are sensitive to undetermined 

factors that influence rate and extent of digestion.  

For the evaluation of forage quality, plant samples were dried at 60 oC for 72 

hours and ground using a 1 mm screen in a Wiley mill. Samples were subjected to the 

following analysis: Crude protein using Kjeldahl method, ash, crude fiber and ether 

extract. (A.O.A.C., 1984), neutral detergent fiber, acid detergent fiber using the 

procedure of (Van Soest et al., 1991) and IVDMD (Tilley and Terry, 1963). Organic 

matter was calculated by subtracting percentage ash from 100. TDN was calculated 

according to Fonnesbeck et al. (1982) using the following equation:  

TDN = 1.69 + 1.38 (CP %) + 0.753 (NFE %) - 0.828 (EE %) + 0.367 (CF %) 

Crude protein varied between 3.14 % in Cyperus conglomeratus to 18.9 % in 

flowers of Cocculus pendulus. Generally, all species observed in Farasan island have 

moderate protein content with few exception (Table 6). Species with low protein content 

include grasses, grasslikes and shrubs suspected of having volatile oils such as 

Commiphora opobalsamum and Premna resinosa. Acid detergent fiber ranged between 

about 14.5% in A. farinosa and C. quadrangularis and about 52% in C. opobalsamum. 

As an indicator of less digestible constituents of cell wall, ADF was mostly high in 

grasses, the sedge plant C. conglomeratus and two shrubs; C. opobalsamum and L. 

axillare. Other species have relatively low to moderate levels of ADF. Neutral detergent 

fiber varied from 23.6% in C. quadrangularis to 79.5% in the two grasses E. ciliaris and 

P. turgidum. Apart from the third grass; D. foveolatum and C. conglomeratus which have 

high NDF, all other species have moderate levels of readily available cell constituents. As 

an estimate of structural carbohydrates, CP followed similar pattern of ADF. It ranged 

between 9.2 in A. farinosa and 42.5% and 4 1 % in D. foveolatum and P. turgidum. Ether 

extract ranged from 0.3% in flowers of C. pendulus and about 5% in R. mucronata. 

Usually range plants are considered low in lipids and lipid related contents and range 

animals are not adapted to high levels of lipids. Calculated values of nitrogen free extract 

indicated that almost all species are good sources of carbohydrates required by animals 

for energy. Ash content varied widely among species. It ranged between 4.3 % in Acacia 

ehrenbergiana and 43.5 % in Atriplex farinosa. The relatively high ash content of some 
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species (over 30 % ash) may hinder the use of that particular species by animals. Dry 

matter digestibility varied between 27.5 % in flowers of Limonium axillare to as high as 

87.8 % in Salvadora persica. Therefore, with few exceptions, plant species from Farasan 

have readily digestible dry matter. Calculated values of total digestible nutrients were 

generally high with minor differences among species ranging from 44% in A.  farinosa to 

66% in A. ehrenbergiana which necessitate the need for supplementation for energy 

during harsh seasons.  

 
Table 6. forage quality of plant species collected from Farasan island in Spring 1993. 

Species DM OM CP ADF NDF CF 

% 

EE NFE ASH IVDMD TDN 

Acacia ehrenbergiana  46.11 95.70 10.12 36.06 44.4 33.0 1.0 51.9 4.30 55.9 66.02 
Atriplex farinosa 23.95 56.51 10.54 14.57 25.9 9.2 2.1 34.7 43.49 81.0 43.89 
Avicennia marina  39.05 82.44 9.43 31.78 43.5 20.8 2.1 49.3 17.56 56.5 57.05 
Capparis cartilaginea 19.34 76.79 13.01 21.57 27.7 18.6 1.4 42.8 24.21 85.0 57.54 
Capparis decidua 53.20 92.23 9.19 47.02 69.9 45.1 0.7 37.2 7.77 34.2 58.38 
Cissus quadrangularis  8.10 71.40 10.31 14.56 23.6 11.3 3.2 46.6 28.60 86.6 52.51 
Cocculus pendulus  31.03 67.84 11.06 35.97 44.1 21.4 0.4 35.0 32.16 75.9 50.83 
Cocculus pendulus (flowers) 78.79 82.10 18.90 40.33 44.5 23.5 0.3 39.4 17.90 61.6 65.82 
Commiphora opobalsamum  42.96 89.59 4.00 51.84 55.3 36.0 3.2 46.4 10.41 44.7 52.71 
Corchorus antichorus  31.50 69.96 8.19 35.73 43.9 26.8 0.8 34.1 30.04 49.9 47.85 
Corchorus trilocularis  17.35 83.57 11.14 26.80 36.7 23.2 1.8 36.8 16.43 78.7 65.17 
Cyperus conglomeratus  36.67 92.09 3.14 44.98 69.4 37.3 4.0 50.7 7.91 82.8 57.06 
Dichanthium foveolatum  56.78 92.27 3.74 50.53 76.1 42.5 0.4 45.6 7.73 48.2 56.53 
Eragrostis ciliaris  40.69 92.46 5.25 46.66 79.5 35.4 0.4 51.4 7.54 44.2 60.30 
Ficus populifolia  30.57 82.92 14.62 26.21 32.4 18.8 2.2 47.3 17.08 86.8 62.56 
Indigofera caerulea  36.03 89.00 10.72 28.36 32.3 19.2 1.6 57.5 11.00 35.2 65.50 
Launaea procumbens 13.13 76.00 12.86 38.62 48.4 25.6 2.8 34.7 24.00 65.2 52.64 
Limonium axillare  31.15 86.11 11.41 41.78 45.5 30.8 0.9 43.1 10.84 31.5 60.45 
Limonium axillare 
(Flowers) 

- 89.55 10.18 44.96 54.2 39.3 0.7 39.4 10.45 27.5 59.25 

Panicum turgidum  43.02 93.37 3.89 48.78 79.3 41.1 1.1 47.3 6.63 38.2 56.85 
Premna resinosa  53.17 93.74 5.94 43.66 57.3 39.0 2.1 46.7 6.26 44.6 57.63 
Rhizophora mucronata 29.45 85.37 5.16 20.90 28.3 16.4 4.9 58.9 14.63 58.0 55.12 
Salvadora persica  24.88 66.18 8.34 18.78 32.4 13.9 0.7 43.2 33.82 87.8 50.25 

 
 

Repeated analyses of nutritive value of some species at the dry season along with 

other species not analyzed before are given in Table 7. Slight changes in crude protein 

occurred. However, there was about 3 % increase in Capparis decidua, Commiphora 

opobalsamum, Dichanthium foveolatum Indigofera caerulea and Premna resinosa and 

about 2% decrease in C. pendulum. Acid detergent fiber increased by 9% in P. resinosa 
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and decreased by 10% in C. pendulum while no major changes were noticed in the rest of 

species. Neutral detergent fiber decreased by 10 % in C. decidua 13% in C. pendulum 

and 20% in D. foveolatum while P. resinosa increased by about 7%. No apparent changes 

were observed on ether extract with the exception of C. pendulum which increased from 

0.4% to 4.2%. Ash contents decreased by 11% in C. pendulum but no major changes 

were noticed on other species. Digestibility increased by 16% in C. decidua and 

decreased by 28% in P. resinosa. These changes correspond with changes in species 

stage of growth and have practical significance as they synchronize with changes in 

physiological status of animals. Furthermore, seasonal changes in animal preference give 

chance to plant species to recover from grazing.  

 
Table 7. forage quality of plant species collected from Farasan island in Fall 1994. 

 
Other species not encountered before have fairly good amount of crude protein. 

Of those, C. glandulosa, C. decidua, C pendulus and I. caerulea are noticeably high in 

CP having 14, 12.5, 13.5, and 13.45% respectively. Acid detergent fiber was moderately 

high and ranged between 27.5% in Cadaba glandulosa and about 56% in the semi-

leafless shrub Ochradenus baccatus. Similarly, NDF was also found in a relatively high 

amount being lowest (40%) in Cadaba glandulosa and highest (70%) in Ochradenus 

baccatus. Ether extract was also moderately low except in Aerva persica, Cadaba 

Species DM OM CP ADF NDF EE ASH IVDMD 

 % 

Acacia ehrenbergiana  41.78 95.69 9.81 39.29 46.53 1.58 4.31 51.89 
Aerva persica 34.21 89.48 8.83 43.90 62.42 1.95 10.52 49.47 
Asparagus flagellaris  42.38 93.39 9.82 52.36 63.06 3.15 6.61 43.55 
Cadaba glandulosa 46.27 80.25 14.15 27.56 40.02 1.58 19.75 68.74 
Capparis decidua 48.42 94.44 12.55 48.43 59.43 1.57 5.56 50.79 
Cocculus pendulus  43.14 78.60 13.48 25.00 31.25 4.18 21.40 79.45 
Commiphora opobalsamum  38.12 93.40 6.59 51.33 56.06 4.42 6.60 43.56 
Dichanthium foveolatum  41.48 93.60 6.37 47.95 52.99 2.62 6.40 53.93 
Flueggea leucopyrus  52.42 94.41 7.92 50.36 59.22 3.00 5.59 43.20 
Flueggea leucopyrus - 93.87 7.79 42.34 52.27 2.11 6.13 50.79 
Grewia tenax   56.36 93.88 8.64 44.94 55.49 2.11 6.12 47.05 
Hibiscus micranthus 46.70 90.83 5.93 48.26 63.96 3.79 9.17 43.94 
Indigofera oblongifolia  44.89 91.00 8.64 43.86 64.72 2.97 9.00 27.86 
Indigofera oblongifolia 34.89 88.69 13.45 29.56 29.14 2.45 11.31 42.37 
Ochradenus baccatus  47.15 94.75 8.61 55.67 69.75 3.05 5.25 34.66 
Premna resinosa  38.38 93.67 8.06 52.85 64.24 3.11 6.33 29.64 
Ziziphus spina-christi 37.58 93.21 9.61 37.12 43.48 1.59 6.79 29.64 
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glandulosa and, Hibiscus micranthus which have 10.5, 19.8 and 9% respectively. In vitro 

dry matter digestibility was generally moderate in all species being around 43- 54%.  

Nutritive value of plant species from Zifaf and Ad-Disan islands is given in Table 

8. Aeluropus lagopoides, a halophyte grass has low crude protein content (3.6%). The 

rest of plants have generally moderate protein content. Acid detergent fiber varied from 

low (14% in Atriplex farinosa and 27.5% in Indigofera caerulea) to moderate in the rest 

of species. Similar trend was also found in NDF ranging from 24.7% in Atriplex farinosa 

to about 62% in Grewia erythrea and flowers of Limonium axillare. As reported for plant 

species from Farasan island, plants from Zifaf and Ad-Disan islands have also low levels 

of EE ranging from 0.44% in flower heads of Limonium axillare to 5.25% in Cadaba 

longifolia. Ash content ranged between 8.65% in Tephrosia uniflora and 48.26 % in 

Atriplex farinosa. All species except Atriplex farinosa have acceptable levels of ash 

content. Beside the relatively high protein content (10%), the mangrove shrub Avicennia 

marina has also moderate ash content (18%). In vitro dry matter digestibility varied from 

low digestible flowers of Limonium cylindrifolia (28%) to highly digestible dry matter in 

Atriplex farinosa (75.6 %).  
 

Table 8. forage quality of plant species collected from Zifaf and Ad-Disan islands. 

 

 

Species DM OM CP ADF NDF EE ASH IVDMD 

 % 

Zifaf island  

Aeluropus lagopoides  76.89 78.78 3.59 49.13 72.71 0.83 21.22 34.71 
Atriplex halimus 31.93 51.74 7.94 24.69 24.69 2.36 48.26 74.59 
Avicennia marina  41.92 82.19 10.35 31.16 50.31 3.37 17.81 53.93 
Cocculus pendulus  52.75 89.70 7.00 37.15 52.03 1.98 10.30 53.80 
Grewia erythrea  57.77 88.83 6.56 46.95 61.74 2.07 11.17 43.33 
Limonium axillare (flowers) 70.18 87.69 10.37 47.13 61.63 0.44 12.31 28.99 
Limonium  cylindrifolia  55.27 74.95 7.13 33.75 38.78 0.63 25.05 35.95 
L.  cylindrifolia (flowers) 74.09 84.93 9.25 48.96 51.46 0.73 15.07 28.30 

Ad-Disan island  

Cadaba longifolia   51.00 88.14 10.41 36.73 50.16 5.25 11.86 54.88 
Indigofera longifolia  42.25 87.68 12.66 27.50 29.51 1.37 12.32 29.93 
Ochradenus baccatus  44.25 92.14 9.75 44.86 59.75 1.47 7.86 49.06 
Tephrosia uniflora 58.80 91.35 12.74 44.00 53.91 1.77 8.65 56.10 
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DIET ANALYSIS 

Knowledge of wildlife food habits is essential for efficient management, 

conservation and improvement. This information is required for maximal forage 

allocation to gazelle, selecting types of livestock compatible with the forage resources, 

identifying potential competitor herbivores to gazelle and selecting plant species for 

revegetation. It will also be possible to identify key species upon which management is 

based.  

When two herbivorous species of comparable body size share the same forage 

resources, the least selective one will out-compete the other. Although specific animals 

have their preference for different plant species, diet is also affected by animal 

requirement, food availability and selectivity. Selectivity is usually low for hungry 

animals but increases with increasing satiation (Ellis et. al. 1976).  

Presence of a feral herbivore exacerbates any natural shortage of food resources 

for native herbivores, when there is a high degree of overlap in their diets. Apart from 

their direct competition for forage resources, feral goats, especially on many islands have 

been reported destructive to vegetation (Nass et al. 1984, Severson and Debano 1991). 

Therefore the study of diet botanical composition and its extrapolated quality provide 

valuable information for effective management.  

Botanical composition of diets was determined by microscopic examination of 

fecal material as described by Sparks and Malechek (1968) and modified by Holecheck 

(1982). Five independent samples of fecal material of gazelle and three samples of feral 

goats were collected (Plate 7). Five microscopic slides were prepared for each sample and 

examined at the rate of 20 systematically selected fields at 100X magnification. Plant 

identification was based on comparison with epidermal characteristics of reference 

materials.  

Dietary overlap between gazelle and feral goats was determined using 

Kulcyznski's similarity index (Oosting 1956) as follows:  
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Where a1 is the mean amount of species i in diet a, b1 is mean amount of species i in diet 

b, and W1represents a1, if a1, < b1, and b1, if b < a1  



Management Plan for Farasan Wildlife Reserve                                                 Assaeed et al 1995 

26 

Dietary quality was determined based on CP and ADF for diet components of 

gazelle and feral goats and calculated following Westoby (1974):  

Ni = �  a ijxj  

Where Ni is the dietary composition of the ith nutrient, aij  is the ith nutrient content of 

the ith plant species and xj is the dry weight composition of the jth plant species. If a 

consumed plant species was not analyzed for nutrient content, average values of similar 

species group (ie. grasses, forbs or shrubs) were used.  
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Diet botanical composition of gazelle and feral goats is given in Table 9. 

Seventeen plant species were identified in gazelle feces and 12 species in feces of feral 

goats. Eleven plant species were found in feces of both species. Grasses and grasslikes 

contributed only 7 % of gazelle diet and 29 % of feral goats' diet. No forbs were found in 

either diets and the rest of diets consisted of shrubs.  This is not a surprising result as 

first; diet is a reflection of the dominant shrubby vegetation and second; gazelle and other 

small herbivores mainly graze forbs and browse shrub (Bell, 1971; Cohen et al. 1989). 

Grewia tenax contributed 20 % of gazelle diet while other species varied from 0.6 % to                      
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10%. Abutilon muticum and Cyperus conglomeratus comprised 20 % and 29 % of feral 

goats' diet respectively.  

 
Table 9. Percent composition by weight of diets of gazelle and feral 

goats. 

Species Gazelle  Feral goats  

Abutilon muticum  7.09 20.60 
Acacia ehrenbergiana 10.31 11.07 
Aerva javonica 8.65 1.43 
Asparagus flagellaris 1.38 9.09 
Avicennia marina 5.24 7.99 
Cadaba glandulosa 3.36 - 
Capparis cartilaginea 0.60 - 
Cocculus pendulus 1.52 4.55 
Cyperus conglomeratus  6.58 29.31 
Grewia tenax  20.34 9.10 
Indigofera caerulea  6.62 - 
Limonium axillare  6.20 2.50 
Panicum turgidum  0.60 - 
Premna resinosa  1.49 - 
Prosopis juliflora - 1.52 
Rhizophora mucronata 3.94 - 
Salvadora persica  1.87 0.36 
Ziziphus spina-christi 4.20 2.50 

 

Dietary overlap between gazelle and feral goats was calculated to be 56%. Such 

high degree of overlap is worrying considering the sparse and low productive vegetation 

of Farasan island. No data is available on population size of feral goats. However, 

sighting of feral goats in various sizes of flocks is not uncommon (Plate 8). Therefore, 

feral goat population should be kept at minimum.  

Crude protein and acid detergent fiber as indicative of diet quality were, 7.9 % 

and 35.5 % respectively for gazelle and 7.6 % and 39.2 % for feral goats respectively. 

These figures indicate the selectivity of both animal species for good quality forage 

although gazelle selected for more readily digestible diet. Crude protein as determined in 

diet of gazelle and feral goats will likely to be just satisfactory for body maintenance of 

animals.  
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NUTRITIDNAL SUPPLEMENT OF GAZELLE 

The seasonal pattern of body weight change has been well documented. The 

observation were reported when measurements were taken of farmed deer and such 

growth patterns occurred even when young male and female deer were fed indoors on 

high quantity diets ad libitum. Such seasonal quality patterns lead to the conclusion by 

farmers that since the animals barely grew over winter and the stags virtually lose 

nothing of the rut, they do not require very much feed nor did they require high quality 

feed over the autumn- winter period.  

Unfortunately, this overlooked the reality of fat mobilization during the rut and 

winter in stags and maintenance energy costs, especially the impact of adverse climatic 

changes in energy demand during winter in both sexes, but especially in males and young 

animals.  

Nutritional experiments in the late 1970's resulted in strong messages on winter 

feed requirements for deer. However, the publication of the feed requirement 

recommendation in 1981 (Fennessy et al. 1981, Fennessy, 1981) had a major impact on 

this matter. The feed requirements emphasized the very high maintenance costs of deer 

especially stags in winter (readily apparent when stags outdoors were compared with 
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those indoors) and lactating hinds in summer. The demonstration of the benefits of 

improved nutrition (Milligan, 1984) was a key to the adoption of this technology.  

The improved nutrition of stags had some immediate results. The incidence of 

“Winter Death” (essentially death resulting from a stag is inability to consume sufficient 

energy in the absence of readily mobilizable body fat reserves and death from malignant 

catarrhal fever, a fatal viraernia caused by abovid gammaherps virus) declined 

dramatically (Van Reenen and Innes, 1985). Also, improved winter nutrition increased 

velvet antler yields in following spring (Fennessy, 1989). Essentially the adult red deer 

stags in winter are very susceptible to adverse environmental changes, because insulation 

is relatively low and stags are left with very low fat reserves following the rut. The 

improved feeding reduced weight losses in early winter and in some cases even promoted 

body weight gain in late winter (Fennessy et al. 1981). The critical management 

techniques to enable stags survive weather storms were the provisions of high quality (i.e.  

high energy) feed. Special attention given to the nutrition and space requirements of 

breeding stags after the rut also helped by minimizing further loss of condition over the 

winter (e.g. Van Reenen and Innes, 1985).  

The change in behavior and body condition of the red deer stag around tune of rut 

(mating season) are striking. The rut in appetence enables the stags to spend time in 

gathering and protecting his harem of hinds which increases the chances of mating and 

thus contribute his genes to the next generation. While the rut is a spectacular 

manifestation of seasonality, stags actually exhibit two seasonal cycles. The underlying 

cycle is under photoperiodic control and follows the changing pattern of day length with 

a lag around 6-10 weeks. This cycle occurs in both males and females and is marked by 

arising food intake in spring and a declining food in take in the autumn. In essence, the 

annual cycle in the stag is the interaction of these two cycles of food intake which results 

in the stag being so vulnerable to the exigencies of the environments over winter. With 

previous understanding of seasonality and reproductive cycles of the gazelle, nutritional 

supplement during stress period is considered a vital management practice in the wild. A 

wide variety of feed supplements are currently being marketed for different species with 

no legal status. At present, these supplements do not always provide the necessary 

effectiveness, safety or viability guarantees.  
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There is more need to define nutritional supplements more precisely. However, 

they remain heterogeneous and currently cross-over into many as yet unanswered 

questions. Nutritional supplements include mixtures of amino acids, trace elements, 

vitamins, pH regulators etc. Their purpose is to supplement inadequate diet on a 

temporary basis or under certain exceptional conditions. Nutritional supplements are 

typically administered through the drinking water or as top-dress on feed. Exceptional 

conditions might be either physiological or accidental cases. Physiological circumstances 

calling for nutritional supplements would include phases of very high production, pre- 

partum diets, rapid growth, stresses etc.  

These would require the use of standard nutritional supplements. The assumption 

used in justifying nutritional supplement is that the standard feeds produced at minimum 

cost in order to meet severe economical restraints, have narrow safety margins. Because 

of this standard, feeds may be inadequate in cases where there are peaks in nutritive 

demand. Supplements are technically useful in such cases.  

Accidental causes of circumstances indicating use of nutritional supplements are 

unpredictable and include stresses caused by weather change, vaccination or anti-parasite 

treatment etc. Consequently, timely nutritional supplementation could be necessary to 

support resistance to disease, prevent complications and quickly reestablish production 

and in the case of animal in the wild (e.g. gazelle) will protect them from loss of weight 

and death during drought conditions. Production response to mineral supplementation has 

been revealed by many reports and from different regions of the world, dating back to the 

early part of the century emphasizing the beneficial effects of phosphors 

supplementations on overall performance. Indirect methods of providing minerals to 

grazing livestock include use of mineral-containing fertilizers altering soil pH and 

encouraging growth of specific plant species. Direct administration of minerals to grazing 

ruminants in water, mixtures, drenches, rumen preparations (i.e. Co. pellets and Cu oxide 

needles) or injections are generally the most economical methods of supplementation. 

Common salt (NaCl), because of its palatability, is an available "carrier of other 

minerals”. If mixture containing 3040% salt or more, they are generally consumed on a 

“free choice" basis in sufficient quantities to supply supplemented needs of other 

minerals. Nutritional supplement will be one of the rigid management considerations of 
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(NCWCD) of the Gazelle in Farasan islands during harsh seasons. Such practice will 

offer interesting possibilities for better protection of the gazelle health and maximum 

sustainable use of the animal in the wild. Nutritional supplements can indeed render 

excellent and practical services.  

 

CURRENT CONDITIONS OF THE RESERVE 

Human population:  

The current population of Farasan reserve is about 15,000 inhabiting three islands, 

Farasan main island, As-Sagid and Qummah islands. No gazelle are found in Qummah 

island but gazelle is also found in unoccupied island of Zifaf. Farasan main island 

receives many visitors during winter and spring time every year. Population is expected 

to increase when construction of marine base is completed. Increase in human population 

might have negative impacts on gazelle. Direct impact will come from illegal hunting and 

increase in road accidents. Indirect impact which is more severe than direct one is 

through habitat destruction and reduction in land area available for animal activities.  

With increase in human population, the municipality of Farasan island will be 

faced with the task of disposing more household wastes. Currently, disposal of solid 

wastes is not regulated. Disposal sites are scattered over the island. These sites are not 

fenced. Beside household wastes, residents also dump wastes of building materials 

anywhere they like without any restriction (Plates 9-11). Disposal sites contained 

chemical wastes and were observed near sea shore and areas covered with vegetation. 

Another kind of household waste is the non-solid wastes. As there is no modern sewage 

system exists in the island, ground septic tanks are emptied and disposed by lorry tanks 

sometimes in areas with dense vegetation. Such practices are annoying to residents and 

visitors and it is needless to say that these wastes are health hazards to both animals and 

humans. In our last progress report we suggested, as an immediate solution to the 

problem, to dump non-solid wastes in natural cracks that occur over the island. However, 

a sewage system is a necessity especially after the completion of the marine base 

construction. Sewage treated water will be an extra source of water for irrigating 

ornamental plants of the island.  
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Vegetation: 

 As stated previously, vegetation is sparse. Dense vegetation is confined to 

depressions and wadi canals. Vegetation has experienced long periods of drought. Plant 

recovery after rain showers is fast. Soil properties in some places such as Wadi Matar 

plains and Al-Wadi Al-Shami suggest that a potential exists for revegetation. (Plate 12).         

The major constraint to revegetation is lack of enough soil moisture for plant 

establishment. Revegetation by direct seeding is usually recommended in areas receiving 

�  300 mm annual precipitations (Roundy and Call, 1988). However, successes have been 

reported in direct-seeding shrubs under lower annual rain fall conditions in the Majave 

and Sonoran deserts of the United States (Groves el. al. 1978). For small scale habitat 

improvement, soil mechanical manipulation will increase water permeability and holding 

capacity. Shrubs transplanting is preferred over direct seeding as they have better chance 

of success (Roundy 1996). Because revegetation projects are expensive and involve long-

term investment, some consideration has to be taken. These include selection of plant 
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species that meet the objectives (food source and cover), species comparability, 

persistence of shrubs and self regeneration of forbs and site suitability. Presently some of 

this information are still lacking for Farasan islands.  
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Mesquite, Prosopis juliflora has been introduced to Farasan island as an 

ornamental plant. The plant has escaped cultivation and invaded many areas in the island 

(Plate 13). This shrub is known to be an aggressive competitor in Texas and Oklahoma 

rangelands where it naturally grows. Extensive work has been done on controlling 

mesquite to improve rangeland productivity (e.g. Dahl el al. 197 1, Scifres and Palk 1974, 

Beck et al. 1975a, b, Meyer and Bovey 1979). Webb and Gutheiy (1983) reported an 

increase in food supply for wildlife in response to mesquite control, while partial removal 

of mesquite increased wildlife activity (Germano et al. 1983). The concern over mesquite 

invasion is esteemed by its competition with native plant species for water resources. 

Mesquite roots have been found at a great depth (52 m) in soils (Phillips 1961) and stands 

of the plant survive in regions with little or no recorded rainfall by trapping underground 

water resources (Mooney et al. 1980). Nilsen et al. (1983) reported that mesquite has 

extensive root system that acquires water from deep ground as well as utilizes water at 

shallow depths (10 - 100 cm) when available. As seen in Table 9 of this report, mesquite 
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(Prosopis juliflora) was not a constituent of gazelle diet. Moreover, there is a concern 

over the spread of this species in the island on the expense of native species. Before 

taking any action on controlling this plant, assessment of the degree of its invasion and its 

possible effect on native plant species over time should be conducted to justify 

eradication of this noxious plant.  
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Gazelle:  

Gazelles were frequently observed in groups of 5 - 15 individuals. No census of 

gazelle was carried out, but total population is thought not to exceed 1000 animals in both 

Farasan and Zifaf islands. The observed animals appeared in good health. Only one case 

of death for unknown cause was reported to us by NCWCD rangers near a sewage 

disposal site.  
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GENERAL RECOMMENDATIONS 

The following recommendations are based on results presented in Tables 1 - 9 and 

general field observations  

1.   The top four species components of gazelle diet were Grewia tenax, Acacia 

ehrenbergiana, Aerva javonica and Abutilon muticum. Those species should be 

considered in revegetation programs. Autecological information should be gained 

for these species together with other species possibly eaten by gazelle at different 

seasons.  

2.   The extent of rangeland invasion by mesquite should be studied and if necessary, 

mesquite should be eradicated by any suitable method.  

3.   Farasan reserve is unique in that gazelle share the space with humans. People of 

Farasan are very sincere. They consider gazelle as part of their heritage. However, 

this does not mean that violations of regulations set by NCWCD do not occur. 

Involvement of local people in reserve management might beneficial. We suggest 

that NCWCD involve some educated Farasani people who have concern over the 

reserve. They should be willing to work voluntarily but can be paid for their activity 

related expenses. The idea behind this suggestion is that involvement of local 

people will make reserve management more effective as they will work as a buffer 

between NCWCD and Farasan residents.  

4.   As indicated in this report, there was 56 % dietary overlap between gazelle and feral 

goats. This is considered a high level of overlap and means that feral goats are 

potential competitors with gazelles for food. Information on feral goat population in 

the island is needed to help NCWCD to decide on to whether control such animals 

or tolerate their presence.  

5. Regarding household wastes (garbage and sewage disposal), NCWCD could 

communicate with the municipality of the island to restrict disposal to one or two 

sites at maximum. These sites should be away from sea and vegetated areas. 

Disposal sites should be fenced against domestic and wild animals. Wastes from 

building materials can be dumped in non-vegetated depressions. If possible, these 

areas can later be revegetated with native plant species. A sewage system should be 

built for the island. Alternatively, lorry tanks should empty their loads in the 



Management Plan for Farasan Wildlife Reserve                                                 Assaeed et al 1995 

37 

naturally occurring cracks in the island. We are hesitant though to recommend this 

practice because of fear of ground water pollution.  

6.  As indicated in this report, Ad-Disan island has good vegetation cover. The island is 

not inhabited by people and only feral goats roam freely in the island. In case of any 

problem that might happen to gazelle population, introduction of gazelle to Ad-

Disan island would be a ready solution.  

7.  There is a need to fence some areas with vegetation. These areas will serve as seed 

source to Surrounding areas and as reference for estimating production and 

utilization of vegetation.  

8. As indicated in our previous reports, a meteorological station is a must. Meteorological 

data are essential to understand weather patterns over a long period of time. Such 

knowledge will of great need to decision making. NCWCD should seek help from 

MEPA to build, run and maintain the weather station.  

9. In years of severe drought, NCWCD should consider feed supplementation to maintain 

sustainability of gazelle population and to prevent degradation of vegetation. As 

seen in table 3-5 most of the plants were deficient in phosphorus. Thus 

supplementation of this mineral as mixture with common salt is recommended. 

Research is needed to identify feed requirements for gazelle utilizing the facilities 

of NCWCD at research centers.  
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