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INTRODUCTION

Farasan islands national wildlife reserve is uniquéhat it has definite natural
boundaries, great wealth of plant species and eatiNdlife animal species of which
gazelle Gazella gazellais of particular to the National Commission for ltllife
Conservation and Development (NCWCD). The limitagman activities of Farasan
inhabitants have kept some components of terregcasystem in a relatively fair to
good conditions.

In order to develop a management plan for the vesirat maintains the system
for sustainable use, NCWCD have initiated an iratgt practical research program to
gain knowledge about the potential of the vegetatm support adequate population of
Gazella gazellahat can maintain its genetic diversity for futgenerations.

This report presents the findings of investigati@ms soils, vegetation and diet
components of gazelle; points some problems anduetered constraints and suggests
solutions to overcome them and finally presentseseaggestion for the improvement of
Farasan reserve.

GENERAL DESCRIPTION OF FARASAN RESERVE

Farasan reserve is an archipelago located in SoutRed Sea, Saudi Arabia
(between 1838' N42° 10'E and 1835' N42 39'E). Farasan archipelago is comprised of
more than 30 islands. Only 4 islands have conduietand area. These are Farasan main
island As-Sagid Ad-Disan and Zifaf islands. FaragsiSagid and Qummabh islands are
currently inhabited by people. Human populationalsout 15000. The main human
activity is fishing. Rain-fed agriculture and livesk grazing by camels, cattle, sheep and
goats is very limited (Plate 1, 2). The main Fanasdand is getting more urbanized.
Road traffic increased as pavement made it acdesgbareas once were difficult to
reach. Human population on the main island is etgoeto double by the completion of

marine base construction. This increase will defigihave an impact on gazelle habitat.
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The islands enjoy diverse vegetation. Shrubs domstihe main component of
vegetation. Grasses and grass-like plants are nuapstituents of vegetation. Many
annual forbs grow in rainy seasons (Plate 3). Rtantmunities of the island have been

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

Soil of Farasan islands is newly developed. Reekgcare common on many places
(Plate 4). However, pockets of good soil are widslgttered. Wadi canals and basins are
receiving soil deposits from surrounding higheraarand therefore support good stand of
vegetation. To assess their potential for revemetatsoil physical and chemical
properties have been analyzed.

Soil samples were collected at different locatioihere possible, samples were
taken at two depths: 0 - 30 cm and 30 - 60 cm. 8»viture was determined by
hydrometer. Calcium carbonate was determined uaaig titration method (Chapman
and Pratt, 1961). Electrical conductivity and goil were determined in soil extract.
Available phosphorus was determined by the modilacdHCQ method (Watanabee and
Olsen, 1965). Micronutrients (Fe, Zn, Mn, and Cwrevdetermined by the DTPA
method (Lindsey and Norwell, 1978).

Soil physical and chemical properties are giveiiable 1 for Farasan island and
Table 2 for zifaf and Ad-Disan islands. Soil texdwaried from one location to another.
Sandy soils are found at sea shore whidrglex farinosagrows in Farasan and Zifaf
islands and sandy plains where bbiimonium axillareandLimonium cylindrifoliaoccur
in Zifaf island. Wadi Matar and Al-Wadi Al-Shamieatwo basin areas having clay soll
up to 60 cm deep. These two areas support very giaod of vegetation. Other locations
have soil texture classes between sand and claylgTa 2). Four rocky soils, where
some specific plant species were dominant, wer@weriered in Zifaf and Ad-Disan
islands (Table 2). Electric conductivity, an indmaof soil salinity, ranged between 0.30
dSmi' in Al-Hussein road in Farasan island whé&iehanthium foveolatum, Indigofera
caeruleaand Cadaba glandulos#Table 1) grow, to as high as 34 dShin Zifaf sea
shore whereAvicennia marinais found (Table 2). Generally, soil salinity isMcand
would not likely to be prohibitive to vegetation-e@stablishment. Some plant species,
particularly Cocculus penduluand Indigofera caeruleavere found growing in a wide
range of soil salinity (Table 1, 2) suggesting wigleological amplitude for the two
species. Soil pH was generally alkaline and rarngsdveen 7.20 in Wadi Matar where
Salvadora persicas found (Table 1), to 9.00 in the upper 30 cnsaif whereAtriplex

farinosawas growing in Zifaf island (Table 2).



Management Plan for Farasan Wildlife Reserve Assaeed et al 1995

Calcium carbonate varied between about 4 % at the& cm soil layer in Al-
Wadi Al-Shami in Farasan island (Table 1) to ahtag 89 % wherdtriplex farinosa
grow in Zifaf island (Table 2). Generally, most tife examined soil samples are
considered calcareous. Of 24 samples analyzed &2 (; 10 samples were low in
CaCQ content, 4 samples were moderate and 10 samptesigh content of CaG0
Soils with low or moderately calcarious were obedrinland in plain basins in Farasan
and Ad-Disan islands. Calcium carbonate is a dontifeature of soils in Saudi Arabia
(Bashour, et al. 1983). If present in high amoyntsre than 30 /o) Ca GOnay cause
fertility problems especially for certain ions suah iron. Luckily, in Farasan islands,
there are large areas having great potential feegetation that are low or moderately
calcareous such as Wadi Matar and Al-Wadi Al-Shami.

Potassium was found in low to fair amount. It rahgetween 22 to 963 ppm near
As-Sageed Bridge and Wadi Matar respectively. Pimsgs was generally low and varied
between trace amounts and 38 ppm in the 30 - 60epth of Al-Hussein and Wadi Matar
soils respectively. Iron, zinc, copper and manganesied between 1.5 ppm (Wadi Matar),
0.25 ppm (Marsa Al-Hussein, north), 0.10 ppm (Zifdand) and 0.30 ppm (Marsa Al-
Hussein, south) to 13.7 ppm (Al-Wadi Al-Shami), 2 (@\I-Gandal area), 2.70 ppm (Al-
Maghawi) and 17.4 ppm (Al-Wadi Al-Shami, west) restively (Table 1, 2).
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Table 1. Some soil physical and chemical properties Farasan main island

Location Associated Plant Species Depth Texture EC pH CaCQ K P Fe Zn Cu Mn
(cm) (dsr) (%) (ppm)
Al-Maghawi Cocculus pendulus 0-30 SIL 2.67 7.90 22.11 479.11 12.60 3.20 0.80 01.8 5.40
Acacia ehrenbergiana 0-30 CL 0.39 8.40 36.80 383.00 14.00 6.05 0.60 1.504.70
Corchorus antichorus 30-60 CL 0.45 8.40 29.48 365.00 6.40 5.20 0.55 1.954.50
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 1.252.20
Commiphora opobalsamum 30-60 SCL 0.53 8.40 50.44 283.00 T 4.50 0.40 1.55 .154
Dichanthium foveolatum
Mara Al Hussien, Atriplex farinosa 0-30 S 2.68 8.20 69.84 51.30 6.00 2.40 0.40 0.40 0.30
South 30-60 S 3.73 8.30 70.62 41.70 5.00 1.95 0.35 0.35 0.30
Mara Al Hussien, Ficus populifolia 0-30 CL 1.72 7.70 13.58 181.00 4.60 4.50 0.55 1.45 8.90
North Premna resinosa 30-60 scl 084 800 1242 13200 240 5.0 040 175 5.80
Gandal area Avicennia marina 0-30 CL 10.71 7.90 69.10 268.00 7.00 12.10 0.40 50.4 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 .701
30-60 SL 0.56 8.10 69.48 79.60 4.00 3.15 0.30 0.451.55
Wadi Matar Acacia ehrenbergiana 0-30 C 0.72 8.10 5.82 431.00 6.00 5.30 0.50 1.65 851.
Capparis decidua 30-60 C 089 7.90 5.04 419.00 3.60 1.15 0.55 1.65 40 2.
Cissus quadrangularis
Eragrostis ciliaris
Capparis cartilaginea 0-30 L/SL 2.95 7.90 14.36 956.00 34.00 2.80 0.65 701. 4.80
Salvadora persica 0-30 SL 11.44 7.20 14.36 963.00 38.00 2.70 0.30 50.2 1.10
Sageed bridge Cyperus conglomeratus 0-30 LS 2.67 7.60 65.13 132.00 3.00 2.75 0.50 0.653.30
30-60 S 0.75 8.10 65.91 22.00 2.00 2.10 1.30 2.05 .25 5

10
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Table 1. (Contd.)
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Location Associated Plant Species Depth Texture EC pH CaCQ K P Fe Zn Cu Mn
(cm) (dSr) (%) (ppm)
Marsa Al-Hussien, Acacia ehrenbergiana 0-30 CL 1.06 8.10 13.97 226.00 9.00 6.30 0.85 1.70 6.40
North (2) Aerva persica 30-60 CL+C 0.64 8.40 13.58 132.00 4.00 8.50 2.05 2.00 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 0.954.45
Dichanthium foveolatum 30-60 SCL 0.30 8.70 47.42 148.00 6.00 6.25 0.90 02.7 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 2.703.45
Al-Wadi Al-Shami, Asparagus flagellaris 0-30 SCL 7.74 7.50 7.37 243.00 11.00 5.50 0.60 1.809.55
East Hibiscus macranthus 30-60 CL 11.24 7.50 5.43 115.00 7.00 4.50 0.55 1.809.55
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 51.6 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 0.804.00
30-60 C 0.61 8.50 3.88 536.00 12.00 13.55 0.65 0.855.66
Gherrain Ziziphus spina-christi 0-30 CL 0.89 8.30 19.40 375.00 31.00 8.200 1.10 51.1 9.50
30-60 CL 082 8.30 31.40 388.00 21.00 8.45 0.75 1.2013.10

Texture classes: C-Clay, CL-Clay loam, L-Loamy, LS-oamy sand, S-Sandy, SCL-Sandy Clay Loam, SIL-Siltf.oam, SL-
Sandy Loam.

11
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Table 2. Some soil physical and chemical propertias Zifaf and Disan islands.

Assaeed et al 1995

Location Associated Plant Species

Depth  Texture EQH CaCQ K P Fe Zn Cu Mn
(cm) dsrit % ppm
Zifzf Aeluropus lagopoides 0-30 SCL 575 7.90 27.16 3450 9.00 0.75 120 2.5W55
island
30-60 SCL 574 7.90 2289 399.00 5.00 - - - -
Atriplex farinosa 0-30 S 505 9.00 85.36 3160 700 260 0.35 0.D035
30-60 S 513 8.00 89.24 28.80 6.00 200 0.40 0.1030
Avicennia marina 0-30 SL 30.10 8.60 77.60 352.00 17.0@1.50 190 0.80 0.65
Cocculus pendulustocky soill 30-60 SL+SC 15.60 8.50 80.93 313.00 17.002.75 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 10.0@.90 1.25 6.00 0.70
Disan Cadaba longifolia,rocky soil 0-30 SCL 16.65 7.60 8.54 476.00 12.04.55 1.00 0.85 4.45
island
Indigofera longifolia 30-60 CL 12.45 7.60 9.70 453.00 10.083.70 1.00 0.80 1.90

Ochradenus baccatus
Tephrosia uniflora

Texture classes: C-Clay, CL-Clay loam, L-Loamy, L&my sand, S-Sandy, SCL-Sandy Clay Loam, SIL-&ittgm, SL-Sandy Loam.

12
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Considering the overall properties of soil, it ageethat soils of Farasan islands
are newly developed. Like soils of many arid ar¢lagy are calcareous and deficient in
some major elements especially phosphorus. They, dre unsuitable for commercial
agriculture. The fact that some locations suppeldtively dense and diverse vegetation
encourages the trial of revegetation of certainuaile native plant species. These
locations include Wadi Matar, Al-Wadi Al-Shami ar@herrain. Due to their high
salinity, off-shore lands support low diversifiedldphyte vegetation. Revegetation of
these areas with salt tolerant species would ngddssible without interference with the
existing vegetation. Currently, NCWCD is conductagroject on re-establishment of
Avicennia marina Apart from its role in marine ecology. marina and Rhizophora

mucronataprovide cover for gazelle and nesting sites fa Bids (Plates 5, 6). More

discussion on revegetation will be provided latethiis report.

13
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PLANT ANALYSIS

Mineral Composition:

Wild animals must derive their nutrients from pktitey consume unless they are
supplemented. The movement of elements from sgildat and from plant to animal
may involve nutritional problems as a result of lawil fertility, plant and animal
requirements and forage yield.

Sodium and chlorine help maintain water metabolispsmotic pressure,
acid-base equilibrium and passage of nutrients a¢etts. Animals deprived of salt may
consume unpalatable or poisonous plants. Potadsinotions in the same general way
as sodium and chlorine. The principal function @icmm and phosphorus is the
formation of a skeleton. Adequate calcium and phoggs nutrition depends upon a
sufficient supply of each element, a suitable rdt&ween them and the presence of

vitamin D. A desirable ratio is in the range of12: Adequate vitamin D decreases the

14
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importance of the ratio and increases the effigieofcutilization. Wild herbivores that
annually produce antlers need both abundant caleinchphosphorus for this process.
Calcium deficiency in forages is comparatively rarg phosphorus deficiency is wide
spread in arid regions. Magnesium is an esserdratituent of bones and teeth and is an
activator of various enzymes. Magnesium deficiesayre except where there are severe
imbalances between magnesium and calcium and magmesd phosphorus. Grass
tetany and grass staggers are sometimes attributedgnesium deficiencies.

Several minor elements are essential to animal tiramd reproduction. As a
constituent of hemoglobin, iron is essential far thnctioning of every organ. Copper is
necessary for hemoglobin formation. Manganesessrg&l in reproduction and in bone
formation. All animals require zinc. It is believatiat zinc is required for male
reproduction. Evidences indicate that protein zdiiion is impaired in zinc-deficient
sheep.

Animals need minerals in specific amounts which nchgnge with stage of
animal growth and physiological status. The balaao®ng minerals in diet is also
important. It is therefore essential to have infation on the status of plant mineral
composition to meet animal requirements.

Current year growth of forage and browse materiakre collected from
representative plant individuals. Plant samplesevpeepared for analysis by rinsing with
tap water and then cleaned thoroughly with dilu€l HO.1 N) and deionized water.
Samples were dried for 48 hours at 65°C, then gronra Wiley mill to pass a 20 mm
mesh screen and digested by wet ashing (Issac a&ambei 1971). Phosphorus was
determined by vandate-molbdate-yellow method (Clapand Pratt, 1961). Sodium and
potassium were determined by flame photometer.i@alcmagnesium, iron, copper,
manganese and zinc were determined by atomic ailmogpectrophotometer.

In the absence of specific information on mineegjuirements of gazelle, it must
be assumed that gazelle requirements are comparaltat of domestic sheep (NRC,
1985).

All plant species analyzed in wet season wouldljlike meet the minimum
requirements of phosphorus except@apparis cartilagineaCapparis deciduaCocculus

pendulum, Cyperus conglomeratwsd Rhizophora mucronataMagruder et al. (1967)

15



Management Plan for Farasan Wildlife Reserve Assaeed et al 1995

reported high phosphorus requirements (0.56 %pé&st antler development for white-
tailed dear. Taking body weight differences intongideration, gazelle should seek
phosphorus-rich forage for antler development. Bnwoual plantsCorchorus antichorus
and Corchorus trilocularis have 0.43% and 0.49% phosphorus concentration
respectively. Those two species were exceptionaly in phosphorus. Perhaps there
might be more phosphorus-rich plants which were ammdlyzed for. All plants have
sufficient amounts of potassium, sodium and ch&aridowever, there is a concern over
Atriplex farinosa high content of sodium (9 %). High sodium contemay reduce
palatability and or increase water consumptionaBatiny (1994) classified. farinosa

as palatable. However, no sign of grazing was oeskas this plant occurs on sea shore
in an open area.

All species have sufficient concentration of irdfost of plant species have high
concentration of copper. Some species suchLasnaea procumbens, Corchorus
antichorus, Corchorus trilocularis, Acacia ehreng@na, Indigofera caerulea,
Dichanthium foveolatum, Premna resincaad Atriplex farinosahave excessive copper
(Table 3). A range between 8 and 25 ppm coppefanwias considered toxic to sheep
(NRC, 1985). Most plants have satisfactory contehtmanganese. Some species,
however, were in the minimum margin of sheep remuent. These included
Commiphora opobalsamum, Salvadora persaca flowers ofLimonium axillare Only
Capparis deciduahas deficient level of magnesium for sheep. Simtilamagnesium,
most species have satisfactory levels of zinc. Sepexies can support the minimum
requirement for sheep. These Ateplexfarinosg Commiphora opobalsamum, Panicum
turgidumand Rhizophora mucronatal' hree shrub speciefyvicennia marina, Cocculus
pendulusandSalvadora persicaontain zinc in amounts considered deficient faep.

Some of the species were analyzed again in thesdagon along with other
species not collected before. Their mineral contosis given in table 4. Phosphorus
content decreased iAcacia ehrenbergianaNo change was observed in P content of
Commiphora opobalsamurand Dichanthium foveolatumPhosphorus increased in
Capparis decidua, Cocculus pendulus, Indigoferargi@a and Premna resinoséut not
to satisfactory levels in eith€&apparis deciduar Indigofera caeruleaOf other species

not analyzed before, Flueggealeucopyrus, Hibiscus micranthuand Ziziphus spina-
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christi have satisfactory levels of phosphorus for shédhough potassium content of

Capparis deciduand Commiphora opobalsamudecreased, none of the species shown

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

Acacia ehrenbergiana, Asparagus flagellariBichanthium foveolatum, Flueggea

leucopyrusand Premna resinoséhave lower content of calcium that is considered

unsatisfactory for shee@ommiphora opobalsamyrilueggea leucopeniand Grewia

tenaxhave the lower margin of calcium requirements fogep. The other listed species

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

decreased in their content of sodiufiueggea leucopyrysGrewia tenaxand Ziziphus

spina-christihave sodium content lower than the required feeph

Table 3. Mineral composition of some plant speciellected from Farasan island in

Spring 1993.
Species P K Na Cl Fe Cu Mn Zn
% ppm
Acacia ehrenbergiana 0.15 0.92 090 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 0.12 169 269 - 395.34 64.59 46.51 33.54
Capparis cartilaginea 0.08 278 278 1.19 1948.01 19.94 108.26  51.28
Capparis decidua 0.05 243 155 1.00 235.29 18.57 15.47 34.05
Cissus quadrangularis 0.25 271 0.87 0.65 230.52 15.57 68.53 37.38
Cocculus pendulus 0.08 1.32 119 - 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 0.43 194 0.38 0.80 5263.15 19548 157.89 100.25
Corchorus trilocularis 0.49 235 032 0.89 773.77 182.51 100.25 77.12
Cyperus conglomeratus 0.08 191 166 - 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 3.13 115 - 2463.76 214.49  95.65 69.56
Limonium axillare 0.14 0.69 214 232 340.70 77.43 33.18 68.58
Limonium axillare (Flowers) 0.13 094 159 1.72 317.62  45.08 22.54 131.14
Panicum turgidum 0.20 1.04 051 0.61 550.31 59.74 37.73 37.73
Premna resinosa 0.15 1.04 093 0.85 646.10 113.64  68.18 58.44
Rhizophora mucronata 0.08 085 3.27 - 282.20 33.74 30.67 36.80
Salvadora persica 0.06 160 151 - 280.51  25.97 25.97 28.57

Iron content decreased in all species at the dasme except foilCocculus

penduluswhere it increased. OnlZapparis deciduaand Flueggea leucopyruhave
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lower content than the required for sheep. Coppaitent of Acacia ehrenbergiana,
Capparis deciduaand Premna resinosancreased.Cocculus pendulus, Commiphora
opobalsamum, Dichanthium foveolatuamd Indigofera caeruleadecreased in their
copper content. OnlZocculus pendulubad lower than sheep requirement for copper.
No change in manganese content was observedCammiphora opobalsamum,
Dichanthium foveolaturand Premna resinosarl he rest of the species increased in their
Mn content. OnhHibiscus micranthukad less manganese than sheep requirement. Zinc
content decreased in dry season in all speciespexéecculus pendulusWith the
exception ofCapparis decidua, Grewia tenalibiscus micranthusindigofera caerulea

and Ziziphus spina-christall plant species have zinc levels considered weficfor

sheep.

Table 4. Mineral composition of some plant speciellected 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 0.66 040 237.00 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 1.42 234 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 33450 3.53 65.37 9.06
Commiphora opobalsamum 0.17 1.08 0.20 1.09 0.04 88.00 8.30 2491 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 0.51 296 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-Dis&iands is given in Table 5.
Only, Aeluropus lagopoides, Grewia erythraagadIndigofera caeruledave satisfactory
levels of phosphorus. With the exceptionA@luropus lagopoidesll species from Zifaf

and Ad-Disan islands have satisfactory levels dagsium. All species have satisfactory
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levels of calcium, magnesium, iron and coppériplex farinosa, Limonium axillarand
Limonium cylindrifoliahave low content of manganese that is consideedidient for
sheep and onlgeluropus lagopoideandindigofera longifoliahave satisfactory levels of

zinc.

Table 5. Mineral composition of some plant speciesollected 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 57050 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 2491 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 0.14 1.09 2.97 0.30 0.81 172.21 23.48 9.78 31.31
(flowers)

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 42156 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 26450 18.77 76.79 15.35

Forage Quality:

The dry weight of food consumed by an animal nolyna closely related to
body size. For livestock and wild ruminants, daibhsumption is roughly 2 to 4% of live
weight. Consumption is influenced by many factoxduding forage quality. Diets low in
protein cause low consumption. The success of dnimgituations where vegetation is
sparsely distributed and relatively inaccessibtpines that an animal have a high rate of
assimilation of protein and energy per unit of bedsight and a low absolute intake of
protein and energy per animal. Small animals li&eejje are thus suitable for this kind of
vegetation.

All animals require food to maintain body structjrdunction and growth.

Animal physiology and morphology largely determthe food selected. There are major
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differences between and within species in termguaflity. These differences are due to
inherited characteristics of different speciesgstaf growth, climatic differences and
seasonal differences. Farxample, grasses are generally lower in crude ipraten
forbs at comparable stage of growth. Both crudéegmand digestibility decline as plants
become dormant. A basic knowledge of food nutrdiaquality is essential in developing
effective management strategies for wild animals.

The different fractions that result from bBises of forage quality include crude
protein (CP), neutral detergent fiber (NDF), acedenlgent fiber (ADF), free extract (FE),
ash, crude fiber (CF) and nitrogen free extractENFCrude protein as determined by
Kjeldahl method includes all forms of nitrogen. Hexer, ruminants can efficiently
utilize almost all forms of nitrogen. Neutral defent fiber comprises cell contents which
include carbohydrates, pectin, non-protein nitrogerotein, lipids and other soluble
compounds. These are completely or highly availébleiminants. Acid detergent fiber
is comprised of cell wall constituents which inaudiemicellulose, cellulose, acid
insoluble protein (ADIP), lignin and silica. Thesenstituents are partially available,
indigestible such as lignin or not available to nmiamts such as silica. Ether extract
includes quite a variety of organic compounds. EBholsquantitative importance include
fats and fatty acid esters, some of the compoupidsliand fat-soluble vitamins or
provitamins such as the carotenoides. Determinatioether extract is an attempt to
isolate a fraction of feed that has a high caleatue classified as nutritive lipid. If ether
extract contains large percentages of plant weessential oils, or similar compounds, it
has little meaning, as these compounds are o Ndllue to animals. Nutritionally, ash
values have little importance, although excessivieigh values may indicate high
concentration of certain minerals such as sodiusome halophytes. Crude fiber is made
up primarily of plant structuratarbohydrates such as cellulose and hermicellulmse,
also contains some lignin, a highly indigestibletenal associated with the fibrous
portion of plant tissues. Nitrogen free extracimade up primarily of readily available
carbohydrates, such as the sugars and starches,t buiay also contain some
hemicellulose and lignin, particularly in forage terzals. Nutritionally, NFE from
forages are less utilized. Digestibility of dry neatis an indication of the availability of

forage components to animals. Digestibility asneated by in vitro rumen systems that
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simulate the digestion process, have the potewfiabeing more accurate than the
chemical systems since microorganisms and enzymessensitive to undetermined
factors that influence rate and extent of digestion

For the evaluation of forage quality, plant samplese dried at 66C for 72
hours and ground using a 1 mm screen in a Wilel ®@mples were subjected to the
following analysis: Crude protein using Kjeldahl thhed, ash, crude fiber and ether
extract. (A.O.A.C., 1984), neutral detergent fibagid detergent fiber using the
procedure of (Van Soest et al.,, 1991) and IVDMDII€Vi and Terry, 1963). Organic
matter was calculated by subtracting percentagefrash 100. TDN was calculated
according to Fonnesbeck et al. (1982) using tHeviahg equation:

TDN = 1.69 + 1.38 (CP %) + 0.753 (NFE %) - 0.82& @) + 0.367 (CF %)

Crude protein varied between 3.14 %Gyperus conglomeratu® 18.9 % in
flowers of Cocculus pendulusGenerally, all species observed in Farasan isken
moderate protein content with few exception (Ta&)leSpecies with low protein content
include grasses, grasslikes and shrubs suspectedawihg volatile oils such as
Commiphora opobalsamuand Premna resinosaAcid detergent fiber ranged between
about 14.5% imA. farinosaandC. quadrangularisand about 52% i€. opobalsamum
As an indicator of less digestible constituentscell wall, ADF was mostly high in
grasses, the sedge pla@t conglomeratusand two shrubsC. opobalsamunand L.
axillare. Other species have relatively low to moderatelkewf ADF. Neutral detergent
fiber varied from 23.6% ilC. quadrangularigo 79.5% in the two grasses ciliaris and
P. turgidum Apart from the third gras§). foveolatumandC. conglomeratusvhich have
high NDF, all other species have moderate leveteadily available cell constituents. As
an estimate of structural carbohydrates, CP foltbwinilar pattern of ADF. It ranged
between 9.2 i\. farinosaand 42.5% and 4 1 % D. foveolatumandP. turgidum Ether
extract ranged from 0.3% in flowers @f pendulusand about 5% irR. mucronata
Usually range plants are considered low in lipidsl &ipid related contents and range
animals are not adapted to high levels of lipidslcGlated values of nitrogen free extract
indicated that almost all species are good souwtesrbohydrates required by animals
for energy. Ash content varied widely among spediemnged between 4.3 % Actacia

ehrenbergianaand 43.5 % imAtriplex farinosa The relatively high ash content of some
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species (over 30 % ash) may hinder the use ofghdicular species by animals. Dry
matter digestibility varied between 27.5 % in flow®f Limonium axillareto as high as
87.8 % inSalvadora persicaTherefore, with few exceptions, plant speciesfféarasan

have readily digestible dry matter. Calculated ealwof total digestible nutrients were

generally high with minor differences among specagying from 44% irA. farinosato

66% in A. ehrenbergianavhich necessitate the need for supplementationef@rgy

during harsh seasons.

Table 6. forage quality of plant species collecteflom 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 1.0 519 4.30 9 55. 66.02
Atriplex farinosa 23.95 56.51 10.54 1457 259 9.2 21 347 43.49 0 81. 43.89
Avicennia marina 39.05 8244 943 31.78 435 20.8 21 493 17.56 5 56. 57.05
Capparis cartilaginea 19.34 76.79 13.01 21.57 27.7 18.6 1.4 428 2421 .085 57.54
Capparis decidua 53.20 92.23 9.19 47.02 699 451 0.7 37.2 7.77 34.258.38
Cissus quadrangularis 8.10 71.40 10.31 1456 236 11.3 3.2 46.6 28.60 6 86. 52.51
Cocculus pendulus 31.03 67.84 11.06 35.97 44.1 214 04 350 32.16 .975 50.83
Cocculus pendulugflowers) 78.79 82.10 18.90 40.33 445 235 0.3 394 17.90 .6 61 65.82
Commiphora opobalsamum 42.96 89.59 4.00 51.84 553 36.0 3.2 464 1041 7 44. 52.71
Corchorus antichorus 31.50 69.96 8.19 3573 439 26.8 08 34.1 30.04 949. 47.85
Corchorus trilocularis 17.35 8357 11.14 26.80 36.7 23.2 1.8 36.8 16.43 .7 78 65.17
Cyperus conglomeratus 36.67 92.09 3.14 4498 694 37.3 4.0 50.7 7.91 82.857.06
Dichanthium foveolatum 56.78 92.27 3.74 5053 76.1 425 0.4 456 7.73 48.256.53
Eragrostis ciliaris 40.69 9246 525 46.66 795 354 04 514 7.54 44.260.30
Ficus populifolia 30.57 8292 1462 26.21 324 18.8 22 473 17.08 .8 86 62.56
Indigofera caerulea 36.03 89.00 10.72 2836 323 19.2 1.6 575 11.00 .2 35 65.50
Launaea procumbens 13.13 76.00 12.86 38.62 484 25.6 28 347 24.00 .265 52.64
Limonium axillare 31.15 86.11 11.41 41.78 455 30.8 09 431 10.84 531 60.45
Limonium axillare - 89.55 10.18 4496 54.2 393 0.7 394 10.45 275 9.2%
(Flowers)

Panicum turgidum 43.02 93.37 3.89 48.78 793 411 1.1 473 6.63 38.256.85
Premna resinosa 53.17 93.74 594 4366 57.3 39.0 21  46.7 6.26 44.657.63
Rhizophora mucronata 29.45 8537 516 2090 283 16.4 49 589 14.63 058. 55.12
Salvadora persica 2488 66.18 8.34 18.78 324 13.9 0.7 43.2 33.82 887.50.25

Repeated analyses of nutritive value of some spettithe dry season along with

other species not analyzed before are given inel@blSlight changes in crude protein

occurred. However, there was about 3 % increas€apparis decidua, Commiphora

opobalsamum, Dichanthium foveolatum Indigofera obex and Premna resinosand

about 2% decrease . pendulumAcid detergent fiber increased by 9%Hnresinosa
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and decreased by 10% @ pendulunwhile no major changes were noticed in the rest of
species. Neutral detergent fiber decreased by 1 @ decidual3% inC. pendulum

and 20% irD. foveolatumwhile P. resinosancreased by about 7%. No apparent changes
were observed on ether extract with the exceptfo@.gendulunwhich increased from
0.4% to 4.2%. Ash contents decreased by 11%.ipendulumbut no major changes
were noticed on other species. Digestibility insexh by 16% inC. deciduaand
decreased by 28% iR. resinosa These changes correspond with changes in species
stage of growth and have practical significancetteey synchronize with changes in
physiological status of animals. Furthermore, sealschanges in animal preference give
chance to plant species to recover from grazing.

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

Species DM OM CP ADF NDF EE ASH IVDMD
%
Acacia ehrenbergiana 41.78 95.69 9.81 39.29 4653 158 431 51.89
Aerva persica 3421 8948 883 4390 6242 195 10.52 49.47
Asparagus flagellaris 42.38 93.39 9.82 5236 63.06 3.15 6.61 43.55
Cadaba glandulosa 46.27 80.25 14.15 2756 40.02 158 19.75 68.74
Capparis decidua 48.42 94.44 1255 4843 5943 157 5.56 50.79
Cocculus pendulus 4314 78.60 1348 25.00 31.25 4.18 21.40 79.45
Commiphora opobalsamum 38.12 9340 6.59 51.33 56.06 4.42 6.60 43.56
Dichanthium foveolatum 41.48 93.60 6.37 4795 5299 262 6.40 53.93
Flueggea leucopyrus 5242 9441 792 50.36 59.22 3.00 5.59 43.20
Flueggea leucopyrus - 93.87 7.79 4234 5227 211 6.13 50.79
Grewia tenax 56.36 93.88 8.64 4494 5549 211 6.12 47.05
Hibiscus micranthus 46.70 90.83 593 48.26 6396 3.79 9.17 43.94
Indigofera oblongifolia 4489 91.00 8.64 43.86 64.72 297 9.00 27.86
Indigofera oblongifolia 3489 88.69 1345 2956 29.14 245 1131 42.37
Ochradenus baccatus 4715 94.75 8.61 55.67 69.75 3.05 525 34.66
Premna resinosa 38.38 93.67 8.06 5285 64.24 3.11 6.33 29.64
Ziziphus spina-christi 3758 93.21 961 37.12 4348 159 6.79 29.64

Other species not encountered before have fairbd gomount of crude protein.
Of those,C. glandulosa, C. decidua, @endulusandl. caeruleaare noticeably high in
CP having 14, 12.5, 13.5, and 13.45% respectivitid detergent fiber was moderately
high and ranged between 27.5% Qadaba glandulosaand about 56% in the semi-
leafless shrul®chradenus baccatusimilarly, NDF was also found in a relatively hig
amount being lowest (40%) i@adaba glandulosand highest (70%) i©chradenus
baccatus.Ether extract was also moderately low exceptArrva persica, Cadaba
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glandulosaand,Hibiscus micranthusvhich have 10.5, 19.8 and 9% respectively. lrovitr

dry matter digestibility was generally moderatalinspecies being around 43- 54%.

Nutritive value of plant species from Zifaf and Bdsan islands is given in Table

8. Aeluropus lagopoidesa halophyte grass has low crude protein cont&6g). The

rest of plants have generally moderate proteinesantAcid detergent fiber varied from

low (14% inAtriplex farinosaand 27.5% irindigofera caerulepto moderate in the rest

of species. Similar trend was also found in NDFgrag from 24.7% irAtriplex farinosa

to about 62% irGrewia erythreaand flowers oLimonium axillare As reported for plant

species from Farasan island, plants from Zifaf AdeDisan islands have also low levels

of EE ranging from 0.44% in flower heads lamonium axillareto 5.25% inCadaba

longifolia. Ash content ranged between 8.65%Ti@phrosia unifloraand 48.26 % in

Atriplex farinosa All species excepAtriplex farinosahave acceptable levels of ash

content. Beside the relatively high protein cont@t%), the mangrove shrilvicennia

marinahas also moderate ash content (18%). In vitrontafter digestibility varied from

low digestible flowers of.imonium cylindrifolia(28%) to highly digestible dry matter in
Atriplex farinosa(75.6 %).

Table 8. forage quality of plant species collecteflom 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 51.74 794 24.69 2469 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 8.3Q
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 2750 2951 1.37 12.32 29.93
Ochradenus baccatus 44.25 92.14 9.75 4486 59.75 1.47 7.86 49.06
Tephrosia uniflora 58.80 91.35 12.74 4400 5391 1.77 8.65 56.10

24



Management Plan for Farasan Wildlife Reserve Assaeed et al 1995

DIET ANALYSIS

Knowledge of wildlife food habits is essential fafficient management,
conservation and improvement. This information equired for maximal forage
allocation to gazelle, selecting types of livesta@dmpatible with the forage resources,
identifying potential competitor herbivores to giéezeand selecting plant species for
revegetation. It will also be possible to identifyy species upon which management is
based.

When two herbivorous species of comparable bodg simare the same forage
resources, the least selective one will out-competeother. Although specific animals
have their preference for different plant specid®t is also affected by animal
requirement, food availability and selectivity. &dlvity is usually low for hungry
animals but increases with increasing satiatiohqEt. al. 1976).

Presence of a feral herbivore exacerbates anyalahortage of food resources
for native herbivores, when there is a high degreeverlap in their diets. Apart from
their direct competition for forage resources, lfgi@ats, especially on many islands have
been reported destructive to vegetation (Nass.€l984, Severson and Debano 1991).
Therefore the study of diet botanical compositiowl ds extrapolated quality provide
valuable information for effective management.

Botanical composition of diets was determined bygroscopic examination of
fecal material as described by Sparks and Male¢h@&8) and modified by Holecheck
(1982). Five independent samples of fecal matefigazelle and three samples of feral
goats were collected (Plate 7). Five microscopdeslwere prepared for each sample and
examined at the rate of 20 systematically seletitdds at 100X magnification. Plant
identification was based on comparison with epiddricharacteristics of reference
materials.

Dietary overlap between gazelle and feral goats wiasermined using
Kulcyznski's similarity index (Oosting 1956) asléols:

S=2 ) W(100/ ) (a+b)

i=li i =1ii
Where a is the mean amount of specidasa diet a, h is mean amount of species diet
b, and Wrepresentsaaif a1, <by, and , ifb<a
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Dietary quality was determined based on CP and A@Fdiet components of
gazelle and feral goats and calculated followingsWley (1974):
Ni = aijx
Where N is the dietary composition of théh nutrient, § is theith nutrient content of
theith plant species and s the dry weight composition of theh plant species. If a
consumed plant species was not analyzed for nutcement, average values of similar

species group€. grasses, forbs or shrubs) were used.

Diet botanical composition of gazelle and feral tgo& given in Table 9.
Seventeen plant species were identified in gaZetles and 12 species in feces of feral
goats. Eleven plant species were found in fecesoti species. Grasses and grasslikes
contributed only 7 % of gazelle diet and 29 % o&fgoats' diet. No forbs were found in
either diets and the rest of diets consisted ofitshr This is not a surprising result as
first; diet is a reflection of the dominant shrubl®getation and second; gazelle and other
small herbivores mainly graze forbs and browsetsi{Bell, 1971; Cohen et al. 1989).

Grewia tenaxcontributed 20 % of gazelle diet while other spsoraried from 0.6 % to
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10%. Abutilon muticumand Cyperus conglomeratusomprised 20 % and 29 % of feral
goats' diet respectively.

Table 9. Percent composition by weight of diets afazelle 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 esdsulated to be 56%. Such
high degree of overlap is worrying considering sparse and low productive vegetation
of Farasan island. No data is available on pomnasize of feral goats. However,
sighting of feral goats in various sizes of floagksnot uncommon (Plate 8). Therefore,
feral goat population should be kept at minimum.

Crude protein and acid detergent fiber as indieat¥ diet quality were, 7.9 %
and 35.5 % respectively for gazelle and 7.6 % a®@ 36 for feral goats respectively.
These figures indicate the selectivity of both aaimpecies for good quality forage
although gazelle selected for more readily digésstiliet. Crude protein as determined in
diet of gazelle and feral goats will likely to hesj satisfactory for body maintenance of

animals.
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NUTRITIDNAL SUPPLEMENT OF GAZELLE

The seasonal pattern of body weight change has tedindocumented. The
observation were reported when measurements wé&sn taf farmed deer and such
growth patterns occurred even when young male anthle deer were fed indoors on
high quantity dietsad libitum. Such seasonal quality patterns lead to the coiociusy
farmers that since the animals barely grewer winter and the stags virtually lose
nothing of the rut, they do not require very muebd nor did they require high quality
feed over the autumn- winter period.

Unfortunately, this overlooked the reality of fabhilization during the rut and
winter in stags and maintenance energy costs, edlpethie impact of adverse climatic
changes in energy demand during winter in bothsedxat especially in males and young
animals.

Nutritional experiments in the late 1970's resulitedtrong messages on winter
feed requirements for deer. However, the publicatiof the feed requirement
recommendation in 1981 (Fennessy et al. 1981, Bsynd981) had a major impact on
this matter. The feed requirements emphasized ¢ high maintenance costs of deer

especially stags in winter (readily apparent wheags outdoors were compared with
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those indoors) and lactating hinds in summer. Tamahstration of the benefits of
improved nutrition (Milligan, 1984) was a key taethdoption of this technology.

The improved nutrition of stags had some immedratilts. The incidence of
“Winter Death” (essentially death resulting fronstag is inability to consume sufficient
energy in the absence of readily mobilizable battyréserves and death from malignant
catarrhal fever, a fatal viraernia caused by aboga@immaherps virus) declined
dramatically (Van Reenen and Innes, 1985). Alsqrawed winter nutrition increased
velvet antler yields in following spring (Fennes&@89). Essentially the adult red deer
stags in winter are very susceptible to advers@@mwental changes, because insulation
is relatively low and stags are left with very Idat reserves following the rut. The
improved feeding reduced weight losses in earlyteviand in some cases even promoted
body weight gain in late winter (Fennessy et al81)9 The critical management
technigues to enable stags survive weather stoens tlie provisions of high quality€.
high energy) feed. Special attention given to tlerition and space requirements of
breeding stags after the rut also helped by mingizurther loss of condition over the
winter (e.g Van Reenen and Innes, 1985).

The change in behavior and body condition of tliedeer stag around tune of rut
(mating season) are striking. The rut in appetesitables the stags to spend time in
gathering and protecting his harem of hinds whiutreases the chances of mating and
thus contribute his genes to the next generatiomileNthe rut is a spectacular
manifestation of seasonality, stags actually exhibo seasonal cycles. The underlying
cycle is under photoperiodic control and followe tthanging pattern of day length with
a lag around 6-10 weeks. This cycle occurs in nodihes and females and is marked by
arising food intake in spring and a declining fandake in the autumn. In essence, the
annual cycle in the stag is the interaction of éh@go cycles of food intake which results
in the stag being so vulnerable to the exigencfehe environments over winter. With
previous understanding of seasonality and reprogictycles of the gazelle, nutritional
supplement during stress period is consideredah mianagement practice in the wild. A
wide variety of feed supplements are currently geirarketed for different species with
no legal status. At present, these supplements aloalvays provide the necessary

effectiveness, safety or viability guarantees.
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There is more need to define nutritional supplesenore precisely. However,
they remain heterogeneous and currently cross-awer many as yet unanswered
guestions. Nutritional supplements include mixtusdsamino acids, trace elements,
vitamins, pH regulators etc. Their purpose is t@psement inadequate diet on a
temporary basis or under certain exceptional camdit Nutritional supplements are
typically administered through the drinking wateras top-dress on feed. Exceptional
conditions might be either physiological or acci@émases. Physiological circumstances
calling for nutritional supplements would includagses of very high production, pre-
partum diets, rapid growth, stresses etc.

These would require the use of standard nutritisogplements. The assumption
used in justifying nutritional supplement is thia¢ tstandard feeds produced at minimum
cost in order to meet severe economical restraatge narrow safety margins. Because
of this standard, feeds may be inadequate in cabese there are peaks in nutritive
demand. Supplements are technically useful in sasbs.

Accidental causes of circumstances indicating dsautritional supplements are
unpredictable and include stresses caused by weathage, vaccination or anti-parasite
treatment etc. Consequently, timely nutritional ementation could be necessary to
support resistance to disease, prevent complicat@o quickly reestablish production
and in the case of animal in the wild (e.g. gazell#l protect them from loss of weight
and death during drought conditions. Productiopease to mineral supplementation has
been revealed by many reports and from differegibres of the world, dating back to the
early part of the century emphasizing the bendficeifects of phosphors
supplementations on overall performance. Indireethmds of providing minerals to
grazing livestock include use of mineral-containifegtilizers altering soil pH and
encouraging growth of specific plant species. Disgtministration of minerals to grazing
ruminants in water, mixtures, drenches, rumen pegjas (i.e. Co. pellets and Cu oxide
needles) or injections are generally the most exdced methods of supplementation.
Common salt (NaCl), because of its palatability, ais available "carrier of other
minerals”. If mixture containing 3040% salt or motieey are generally consumed on a
“free choice" basis in sufficient quantities to plyp supplemented needs of other

minerals. Nutritional supplement will be one of thgid management considerations of
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(NCWCD) of the Gazelle in Farasan islands duringshaseasons. Such practice will
offer interesting possibilities for better protectiof the gazelle health and maximum
sustainable use of the animal in the wild. Nutn#ib supplements can indeed render

excellent and practical services.

CURRENT CONDITIONS OF THE RESERVE

Human population:

The current population of Farasan reserve is ab®@00 inhabiting three islands,
Farasan main island, As-Sagid and Qummah islandsgdgelle are found in Qummah
island but gazelle is also found in unoccupiedngdlaf Zifaf. Farasan main island
receives many visitors during winter and springetiavery year. Population is expected
to increase when construction of marine base ispteted. Increase in human population
might have negative impacts on gazelle. Direct ichpall come from illegal hunting and
increase in road accidents. Indirect impact whishmore severe than direct one is
through habitat destruction and reduction in larehavailable for animal activities.

With increase in human population, the municipabfyFarasan island will be
faced with the task of disposing more householdtegasCurrently, disposal of solid
wastes is not regulated. Disposal sites are sedttever the island. These sites are not
fenced. Beside household wastes, residents als@ duastes of building materials
anywhere they like without any restriction (Plat@sll). Disposal sites contained
chemical wastes and were observed near sea shdrareas covered with vegetation.
Another kind of household waste is the non-solidtes As there is no modern sewage
system exists in the island, ground septic tankseanptied and disposed by lorry tanks
sometimes in areas with dense vegetation. Suchiggacare annoying to residents and
visitors and it is needless to say that these waate health hazards to both animals and
humans. In our last progress report we suggestedanaimmediate solution to the
problem, to dump non-solid wastes in natural crdbks occur over the island. However,
a sewage system is a necessity especially aftercohnepletion of the marine base
construction. Sewage treated water will be an eswarce of water for irrigating

ornamental plants of the island.
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)* + *

Vegetation:

As stated previously, vegetation is sparse. Deregetation is confined to
depressions and wadi canals. Vegetation has exgedelong periods of drought. Plant
recovery after rain showers is fast. Soil properiie some places such as Wadi Matar
plains and Al-Wadi Al-Shami suggest that a potérgiasts for revegetation. (Plate 12).
The major constraint to revegetation is lack of wgio soil moisture for plant
establishment. Revegetation by direct seedingusllysrecommended in areas receiving

300 mm annual precipitations (Roundy and Call,8)9Blowever, successes have been
reported in direct-seeding shrubs under lower ahnraia fall conditions in the Majave
and Sonoran deserts of the United States (Groveal.e1978). For small scale habitat
improvement, soil mechanical manipulation will iease water permeability and holding
capacity. Shrubs transplanting is preferred ovexatliseeding as they have better chance
of success (Roundy 1996). Because revegetatiopgisoare expensive and involve long-

term investment, some consideration has to be takieese include selection of plant
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species that meet the objectives (food source amkery; species comparability,
persistence of shrubs and self regeneration offarta site suitability. Presently some of

this information are still lacking for Farasan rsiis.

Mesquite, Prosopis juliflora has been introduced to Farasan island as an
ornamental plant. The plant has escaped cultivai@hinvaded many areas in the island
(Plate 13). This shrub is known to be an aggressorapetitor in Texas and Oklahoma
rangelands where it naturally grows. Extensive wbds been done on controlling
mesquite to improve rangeland productivity (e.ghD& al. 197 1, Scifres and Palk 1974,
Beck et al. 1975a, b, Meyer and Bovey 1979). Weth Gutheiy (1983) reported an
increase in food supply for wildlife in responsentesquite control, while partial removal
of mesquite increased wildlife activity (Germana€t1983). The concern over mesquite
invasion is esteemed by its competition with nafplent species for water resources.
Mesquite roots have been found at a great deptm{58 soils (Phillips 1961) and stands
of the plant survive in regions with little or necorded rainfall by trapping underground
water resources (Mooney et al. 1980). Nilsen e{(E83) reported that mesquite has
extensive root system that acquires water from dgepnd as well as utilizes water at

shallow depths (10 - 100 cm) when available. Asiseelable 9 of this report, mesquite
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(Prosopis juliflorg was not a constituent of gazelle diet. Moreovkere is a concern
over the spread of this species in the island enetkpense of native species. Before
taking any action on controlling this plant, assesist of the degree of its invasion and its
possible effect on native plant species over tirheukl be conducted to justify

eradication of this noxious plant.

Gazelle:

Gazelles were frequently observed in groups ofl5 individuals. No census of
gazelle was carried out, but total population @ught not to exceed 1000 animals in both
Farasan and Zifaf islands. The observed animalsapg in good health. Only one case
of death for unknown cause was reported to us byMBO rangers near a sewage

disposal site.

35



Management Plan for Farasan Wildlife Reserve Assaeed et al 1995

GENERAL RECOMMENDATIONS
The following recommendations are based on repudtsented in Tables 1 - 9 and

general field observations

1.

The top four species components of gazelle diere Grewia tenax, Acacia
ehrenbergiana, Aerva javonicand Abutilon muticum Those species should be
considered in revegetation programs. Autecologitfrmation should be gained
for these species together with other species lplgssaten by gazelle at different
seasons.

The extent of rangeland invasion by mesquiteukl be studied and if necessary,
mesquite should be eradicated by any suitable rdetho

Farasan reserve is unique in that gazelleestiar space with humans. People of
Farasan are very sincere. They consider gazelpaidof their heritage. However,
this does not mean that violations of regulatioas lsy NCWCD do not occur.
Involvement of local people in reserve managemeightrbeneficial. We suggest
that NCWCD involve some educated Farasani people kdve concern over the
reserve. They should be willing to work voluntatiyt can be paid for their activity
related expenses. The idea behind this suggessiahait involvement of local
people will make reserve management more effeatsvthey will work as a buffer

between NCWCD and Farasan residents.

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

goats. This is considered a high level of overlag aneans that feral goats are
potential competitors with gazelles for food. Infation on feral goat population in
the island is needed to help NCWCD to decide owtether control such animals

or tolerate their presence.

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

communicate with the municipality of the islandréstrict disposal to one or two
sites at maximum. These sites should be away freen and vegetated areas.
Disposal sites should be fenced against domesticvald animals. Wastes from
building materials can be dumped in non-vegetatgarassions. If possible, these
areas can later be revegetated with native plastiep. A sewage system should be

built for the island. Alternatively, lorry tanks @hld empty their loads in the
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naturally occurring cracks in the island. We arsitamt though to recommend this
practice because of fear of ground water pollution.

6. As indicated in this report, Ad-Disan islands lgood vegetation cover. The island is
not inhabited by people and only feral goats roegely in the island. In case of any
problem that might happen to gazelle populatiotrotuction of gazelle to Ad-
Disan island would be a ready solution.

7. There is a need to fence some areas with wegetd hese areas will serve as seed
source to Surrounding areas and as reference fimadmg production and
utilization of vegetation.

8. As indicated in our previous reports, a metexgiglal station is a must. Meteorological
data are essential to understand weather patteersaolong period of time. Such
knowledge will of great need to decision making.\WWCD should seek help from
MEPA to build, run and maintain the weather station

9. In years of severe drought, NCWCD should comdeked supplementation to maintain
sustainability of gazelle population and to prevdegradation of vegetation. As
seen in table 3-5 most of the plants were deficientphosphorus. Thus
supplementation of this mineral as mixture with coom salt is recommended.
Research is needed to identify feed requirememtgdaelle utilizing the facilities

of NCWCD at research centers.
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