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2. Date this sheet was completed: T%anuary 2009

3. Country: Sudan

4. Name of the Ramsar site:Suakin-Gulf of Agig

5. Designation of new Ramsar site or update of exiisg site:

This RIS is for (tick one box only)

a) Designation of a new Ramsar sith; or
b) Updated information on an existing Ramsar sitél

6. For RIS updates only, changes to the site sinite designation or earlier update:

Not applicable

7. Map of site:

a) A map of the site, with clearly delineated bounakies, is included as:
i) a hard copy:. M

il) an electronic format M

i) a GIS file providing geo-referenced site boundary ectors and attribute
tablesU.

b) Describe briefly the type of boundary delineatio applied:

The boundary follows the Suakin Archipelago whemstof the biodiversity is found, and
includes both a proposed marine protected aredhensurrounding beaches. This area is the
most important for conservation purposes, and @sgentrates important nesting and fishing
areas (El Hag,A.E.1978).

8. Geographical coordinates
From 18° 00' N to 19° 07' N and 37° 20' E to 38°5:0



9. General location:
Eastern Sudan — Red Sea State (Estimated popuéatiof 2008 is 684,271)

The proposed Ramsar Site extends between SuaKirO{1®N, 37° 20" E) in the north to the
Gulf of Agig (Agig is located at the southwesteorrer of the Gulf at 18° 14'N, 38° 11'E)
and extending further up to the southern coastaldre with Eritrea (18° 00" N).

Estimated population of key Red Sea State locslitie
Port Sudan 454,573

Suakin 99,636

Sinkat 70,488

Agig 49,836

Tokar 48,733

Dordeb 45,000

Halaib 36,226

Source: |ICZMO (2008) and HCENR (2007)

Distance from the nearest significant town or citre is approximately 50km from Suakin
to Port Sudan is 50 km.

10. Elevation: Sea level

1T Area:

The coastal stretch extends for about 125 km. Gareaverage width of 90 km, the total area
of the proposed site represents approximatgl5,000 hectaresMost of this area is water
to include the proposed offshore Suakin Archipelago

12. General overview of the site:

The site is an extensive coastal stretch and mapuaeter including various biotopes of coral
reefs, mangroves, off-shore islands, soft-bottond fiats and agricultural areas, in addition
to saltmarsh, sabkha and khor basins. The nortimeitris Suakin island, a historical port that
has been recently revived. South of Suakin theediner is inundated and rich #wicennia
marina mangroves, sand bars and mud flats. Located asd¢hevard terminations of Khor
Quab and Khor Ashat, this part receives consideraglasonal freshwater and alluvium
during the rainy season. Further south the TokdraDg formed by seasonal flooding of the
Baraka River. This is the single area with agrimalt potential in the Red Sea state. The
Delta together with the Gulf of Agig and southerarsa are the most important shrimp
trawling sites at the Sudanese coast. An agrialltacheme is based at Tokar, a few
kilometers inland which represent the second m&am in the area. Offshore numerous
islands form the Suakin archipelago which togethéh other scattered islets represents
important marine turtle nesting and seabirds sites.

13. Ramsar Criteria:;
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14. Justification for the application of each Criteion listed in 13 above:

Criterion 1. The site includes well-developed coasf@icennia marina mangrove stands

extending south of Suakin, which are more denseextensive than stands found on the
northern parts of the coast. Rich coral reef exfibhique diversity at Suakin and near the
harbour entrance, in addition to well developedding reefs extending parallel to the



shoreline seaward to mangroves. The site includesgg number of coastal and off-shore
islands such as Mukkwar, Umm Al-Gorosh, Umm Al-&heand Saad-Allah Archipelago,
which provide nesting sites for seabirds and tsitfee criterion below)

Criterion 2: It has been reported that fishermen in the areiancthat dugong Pugong
dugong) is common. The dudong is considered vulnerabtbenUCN Red List. At least two
species of marine turtles, the hawksbill turtterefmochelys imbricata) and green turtle
(Chelonia mydas) have been reported in the site (Abdellatif, 1980)e green and hawksbill
turtles are considered endangered and criticalllaergered, respectively, by the IUCN Red
List. They are also both included in CITES Appentlix Additionally, the Barbary sheep
(Ammotragus lervia) and the dugong or sea col@ugong dugon) are considered vulnerable
by the IUCN Red List, the dugong also being incthde CITES Appendix I. Finally, the
Nubian ibex Capra ibex nubiana) is considered endangered by the IUCN Red Lid; the
ostrich &ruthio camelus) is included in CITES Appendix .

Criterion 3: The site includes mangrove forests, extensive aesls, and coastal and off-
shore islands which support biodiversity charazestiby typical Red Sea and Indo-pacific
communities (e.g. Acropora, Pocillopora, Stylophana Porites species), many of which still
in pristine state (see justification for criteridnabove). According to Fishpool and Evans
(2001), this site coincides with an Important B#&kdea (IBA) and is known to hold, on a
regular basis, greater than 1 % of the biogeogcapbpulation of the Lesser Crested Tern
(Sterna bengalensis) with 750 breeding pairs and Crested TeS&erfia bergii) with 370
breeding pairs.

Criterion 4: Islands at the site provide nesting sites for saabirds (e.g. gulls and terns),
and marine turtlesEretmochelys imbricata, Chelonia mydas). Mangroves and marsas are
breeding and feeding grounds for several fish gseand shrimps, as well as nesting sites for
some birds such d@lecanus rufescens. The coral reefs support rich typical reef comrtiagi

in addition to major artisanal fishery activitiesthe area

Criterion 6: The site includes an elongated, largely undisturbidtch of coastline for
passage and wintering of shorebirds, gulls andstefithe site also includes numerous
inundations and a large number of inshore and ofésislets of different size and substrate
type that support breeding marine birds. Accordimga recent PERSGA survey (Shobrak
2002), which collected information for only one gethe site supports over 1% of the
biogeographic population of the lesser crested (&erna bengalensis): 6,000 to 8,000
individuals, i.e. 13.6 to 18%; of the white-cheelkiedn &erna repressa): approximately
6850 individuals, i.e. 1.1%; and of the bridlednté®erna anaethetus): 14.020 individuals,
i.e. 1.4%.

In addition, according to Fishpool and Evans (20®is site is known to hold on a regular
basis, greater than 1% of the biogeographic populaif the Crested TerrSerna bergii)
with 370 breeding pairs. This represents 3.7 %hef population of this species (the 1%
threshold = 200 individuals as reported by Wetlantisrnational, 2006).

Criteria 8:

Mangroves and marsas are breeding grounds andiesréa several fish species and shrimps.
Khalil & Krupp (1994) described the relations aftfispecies to mangroves in the Sudanese Red
Sea and identified three main categories:

True residents, which spend their entire life cynléghe mangroves and include Aphanius
dispar, Gerres oyena and some gobiids.

Closely associated species, which are found imtaegroves as juveniles or juveniles and
sub-adults. These species apparently utilize thegroaes as nursery and feeding grounds
and includeAcanthopagrus berda, Chanos chanos, Crenidens crenidens, Hypoatherina



temminckii, Leiognathus equulus, Terapon jarbua, Pomadasys commersonni and some
Mugilidae spp.

Loosely associated species, which occur in the no&eg as occasional visitors entering
there searching for food or protection eSjlago sshama, Thryssa baelama and several
others.

The marsas and associated mangrove stands aretampbabitats for commercial shrimp
species in the area. Studies at Tokar Delta repp@tenportant species in the catches, which
include the specie®enaeus semisulcatus, P. latisulcatus, P. japonicus, P. monodon, P.
indicus, Metapenaeus monoceros andM. stebbingi (El Hag 1978; Brandford 1980).

15. Biogeography

a) biogeographic region:

Western Indo-Pacific, Tropical African

This site also falls under the North African Bioiemyg It is part of the Red sea coastal
ecoregion and contains xeric systems (these génesakive less than 250 mm of rainfall per
year) as the major habitat type (Michelle Lefal., 2005)

b) biogeographic regionalisation scheme

Coastal complexes of mangroves, seagrass bedoraidexfs , Red Sea ( see map).

(Krupp et al,1994)

The classification scheme used for Fresh waterregions of Africa and Madagascar
(Michelle L.T. et al., 2005).

16. Physical features of the site:

In geological terms the region belongs to the Nulsiegment of Arabian-Nubian shield, and is
underlined by volcano-sedimentary sequences intechwigranitoid batholiths have been
intruded. The tectonic setting is described by leorat al. (1987). The basement complex,
comprising the Red Sea hills, is characteristicallgeries of volcanic structures separated by
basement rock formations. This north-south trendig} facing escarpment represents an abrupt
transition from the coastal lowlands to the uplawtigch have elevations of 1000 m and above.
The western-facing slope towards the Nubian Desea gentle one, and is marked by the
presence of a wind-blown sand cover.

A coastal plain of generally gentle topographybléween the Red Sea and the scarp that bounds
the Red Sea hills. A typical profile shows that tbestal plain is made of interdigitating marine
and continental deposits of Pleistocene and reages that overlay un-conformably tertiary
deposits of the Red Sea littoral. The continentattion includes extensive stream deposits
forming fans deltas, wadi-filings and terraces.e3én deposits are composed of boulder
conglomerate, gravel, sand and clays, which lier dediary marine, lagoonal and clastic
deposits, as well as basalts. Sediments in theat€&egd Sea systems are superficial and up to 1
km thick. Much of the coastal shelf is covered bgliments as a result of alluvial deposits.

A major feature of the coastline is the presencenasérged reef complex deposits, which may
rise up to 16 meters above the high water mark i@ lglukkwar Island), and may extend a few
kilometers inland. The main primary deposits inghallow coastal zone are coral reef deposits,
formed and eroded under a variety of physical mees The form of most contemporary reefs
and many reef-flats, sharms, mersas and wadis shesareflect fossil reef-rock structure.
Mollusca, algal foramineferan and diatomaceous sitpalso occur but are less important in the
coastal zone, although they provide heterogeneigoft-bottom substrates, which for instance
can enhance growth of various sea-grasses. Livoigdical associations generate and maintain
the structure of the coastal zone and stabilizesifisstrate, and they integrate to enhance
productivity. Four biotopes have particular impaodea in these respects: coral reefs, mangroves
sea grasses and salt marshes.



The Red Sea Hills are well dissected by a networteep dry valleyskbors), which drain
surface water resulting from infrequent but interaastorms that occur in the region towards
the coastal plain. El Tom (1991) notes that préafign in the region is produced by two
wind patterns, a northeasterly wind which picksnupisture over the Red Sea and produces
rainfall over the coastal plain, and a southwegterbist air-stream which affects the Red Sea
Hills towards the end of the summer. The eastavpes thus receive their highest rainfall
during winter, while for western slopes the raihfaaks occur in summer. Higher regions are
generally subject to both regimes. The mean amauaflall at Suakin during 1951-1980 was
164 mm; Tokar 74.4 mm, Agig 136.7 mm. A generalpdirothe annual rainfall occurred in
the past three decades with extreme drops duri@geijhties. Since the beginnings of the
1990s a relative recovery in the rainfall to thermal rates has occurred (Sudan
Meteorological Department cited in Khalil 2001), wever, recovery of indigenous
vegetation is rather difficult due to severe impagt the prolonged drought on plant cover
and soil coupled with human disturbance.

Tidal movements along the Red Sea coast are veall. dmthe central part there are virtually
no daily tides. However, seasonal variations invlager level occur. In the summer the mean
water level in the central region is nearly a métever than winter (Pazert 1974, cited in
Khalil 2001). Such seasonal changes together witface currents are influenced primarily
by monsoonal winds and secondarily by temporalatimns in density and evaporation.
Water salinity is relatively high (38-41 ppt), aitdcould be much higher in shallow lagoons
and coastal depressions (Wilkei 1995). Generdiey surface waters of the Red Sea are
nutrient-poor, with nitrate being depleted morentiphosphate. However, in the central Red
Sea, where the Sudanese coast is located, rejatiigler nutrients concentrations have been
recorded.

17. Physical features of the catchment area:

Hydrological studies were carried out in the regthming the 1980s as part of a Sudanese
German project, to evaluate the water potentiathef main wadis and the coastal strip by
means of borehole investigation of wadi fills aredtals (Budesanstalt fur Geowissenschaften
und Rohstoffe 1980, Rein-Ruhr Ingenieur Gesselfsdibh 1989). There are no records of
boreholes that penetrate the crystalline basemeahtsa the groundwater potential of the
basement remains largely unknown. Submarine spoegar in the Red Sea; these springs
discharge freshwater, possibly originating in thghtands and flowing seaward via an
interconnected fracture system. There is a lackwalrs permanently flowing into the Red
Sea. Freshwater in the area is mainly obtainedayelsting seasonal rainwater in the major
khor basins and groundwater pumping.

A relationship was demonstrated between surfaeénage, fracture characteristics and
lithology on the one hand, and groundwater flowtgras in the region on the other. In hard
rock aquifers groundwater flow is generally resticto fractures such as faults, joints, and
bedding planes, which serve as major conduits. &gehis via surface water which is

concentrated in drainage channels (wadis or khassyescribed earlier. Major khors in the
coastal area occupied by the site are (from nartBouth) Khor Quwab and Khor Ashat,

which together form an extensive alluvial fan exieg between Suakin and Ashat area. At
the southern part the Baraka River floods seaspfalining an extensive delta at Tokar area.

Please see section 14 for the general geology eanh@phology features, climate and soll
types.

18. Hydrological values:
Natural vegetation of the saltmarsh and coastahplarovides pasture for camels and goats.
Animal breeding is the major economic activity fbe coastal population. The shoreline is



rich in inundations (marsas) that represent fisttlilag sites. These often support mangroves
which stabilize the shoreline and provide breedgrgunds and nurseries for several
commercial fish species, as mentioned earlier. Wide deltas of the Khor Quawb and Khor
Ashat basins support the most extensive and deasgnove stands in the country. These
khors and Baraka River also support seasonallyvable lands at their deltas and lower
reaches, the most significant of which is Tokart®elhe mangroves also provide fodder for
camels, especially during the dry season, whetatik pasture shrinks. Its wood is also used
for building fishermen huts and as firewood. Coeafs protect coastal areas from waves and
erosion and support fishery resource.

19. Wetland Types

a) presence:

Marine/coastal: « F . .
Zk(a)

Inland: L ¢« Me Ne Oe¢ P+ Q¢ R+ Spe Sse Tp Tse U
Va -
Vt ¢« We Xfe Xpe Y o Zge Zk(b)

Human-made: 1 ¢ 2 ¢ 3 ¢ 4 o 5 ¢ 6 ¢ 7 o 8 ¢ 9 o ZK

b) dominance:
A>C>B>G>H>1>D>E>J>K.

20. General ecological features:

The area comprises more than 1,000,000 hectaréeofSea coastal stretch and marine
environment with a variety of habitats includingertidal flats, inlets, bays, salt marsh,

mangroves, seagrass beds, islands, agriculturd| taoky shore, coral reefs and khor basins.

The rocky shore in vicinity of the Suakin islandsladjacent to the harbour entrance is rich in
coral growth. This was a major reason for transfgrthe port to Port Sudan at the beginning of
the last century. Reopening of the harbour recdmat/necessitated large-scale dredging of coral
reefs at its entrance. The coastal area south aKistio the Eritrean border comprises a flat
coastal stretch, with numerous tidal inlets ana@ated depressions, rich in alluvium. This is
transported by flash floods and run-off originatingm the Red Sea hills, across the relatively
wider coastal plains, to be deposited at the sehtemination of extensive basins (khors),
which supportAvicennia mangroves at their mouths. The wide deltas otwtemajor basins,
Quawb and Ashat, support the most extensive ansedeiangrove stands in the country. The
stands grow at localities very adjacent to eachrdibrming a thin belt, comprising from north
to south: Fagum-Lagagengeeb (19° 01' N, 37° 23H&Aydob (18° 57' N, 37° 23' E), Sheikh
Ibrahim (18° 56' N, 37° 24"), Sheikh Saad (18°M037° 26' E), Shabarango-Gafud (18° 46' N,
37°29' E) and Ashat (18° 45' N, 37° 30' E).

The distribution of the mangroves in the area @bpbly greatly influenced by the amount of
surface run-off and alluvium reaching the sea, Widiepends upon the geological characteristics
of the Quwab and Ashat basins. Recent investigatising space photography revealed that the
status of the two basins as hard rock aquifersiite glifferent. The northern part of khor Ashat
is underlain by a granitic batholith, which is bded to the south by a volcano-sedimentary
complex. This occupies the whole central part,udiclg the drainage basin mouth. Volcano-
sedimentary rocks have, as opposed to fracturetigreacks, a retarding effect on groundwater
flow. Thus most of the water coming via Khor Asfratctures from the upland will continue its
flow down as surface run-off. Khor Quwab, for whitte lithology is mostly granite, shows a
different situation, making this basin more favdoleafor groundwater flow. This may explain



the occurrence of relatively more extensive manggdaewards Marsa Ashat.

Further south the most prominent features are Talgta, the small bay and headland at
Trinkitat and the Gulf of Agig where two other ex$&/e mangrove stands occur. These are all
important shrimp trawling grounds. The shorelineimand south also supports relatively dense
mangrove stands. Offshore, to the east the Suakimigelago is located. This comprises
numerous isles of different size, some of which, &alla Talla Kabir and Talla Talla Sagir
support well developed reefs. The archipelago ismgortant area for turtles and seabirds and is
a proposed MPA.

Terrestrial vegetation comprises mainly halophyteshes such asSuaeda sp. and
Zygophyllum sp., which grow in sandy areas and sabkhas abwwehigh water mark.
Towards the plains, the vegetation is dominateditgcia tortilis desert scrub. Kassas and
Zahran (1967) distinguished 13 different commusité plants within the littoral saltmarsh
of the Red Sea. However, within any locality onlyfeav of these zones are represented.
Furthermore, considerable degradation of the sadtmaegetation has occurred during the
past few decades, mainly due to increased humadarlli;ice and drought. For example,
Kassas (1957) reported six recognizable zones asaviatta (south of Port Sudan), but Ali
and Mohamed (1991) found only three of these reimgin

The khor basins in the area suppordre woody vegetation than the surrounding desert
coastal plainsAt many parts of the site the main indigenous woeelgetation Acacias and
Suaeda shrubs) has been extensively replaced by a deves of the introducefrosopis sp.

At Tokar Delta the species invaded the agricultlaadl creatingevere troubles.

21. Noteworthy flora:

Terrestrial vegetation includes mainly xerophyted halophytes. Relatively dense stands of
Avicennia marina mangroves are found at several intertidal locatiemd islets of the site (see
18 above for stand locations).

Mangrove vegetation:

The mangrove area at Fagum-Lagagengeeb (19° B7N23' E), south of Suakin, comprises
well-developedAvicennia mangrove adjacent stands, extending along appabdeiyndkm long
shore strip. The outer mangrove belt fringing there bends at the northern end to enclose a
relatively wide lagoon, bordered seaward by anatleeise stand growing on a small semi-islet.
This is connected to the mainland only through momaentrance at the southern parts of the
stand. The inner stand runs parallel to the outéirdnd becomes fully inundated by shallow
water at high tide. Landward most of the forestoéxked by dense growth of terrestrial
halophytes.

Beside camel browsing, the mangroves have beemebgwdestroyed by felling, which has
significantly reduced the tree cover at the moi@essible southern parts of the stand. At these
parts the number of felled trees (estimated froenrémains of the removed barks) amounts to
around 40% of the total tree density counted indcatas. As the accessible parts of the outer
stand have been extremely destroyed by cuttingecmwsing has extended to the exposed
parts of the inner stand. Some standing trees @lffered mortality and top dying, mostly
because of excessive browsing by camels. Sevetaucten of pneumatophores and young
seedlings, pressed by camels feet, was reported auter belt. Good regeneration occurs at the
inner stand, where relatively rich seedling gromticurs. However, their chance to grow up to
fully mature trees is rare due to the risk of bailegtroyed under the camels’ feet. The success
of natural regeneration and recovery of the stavitidargely depend on controlling the open
access for camels.

The mangrove area at Haydob (18° 57' N, 37° 23eR)esents a good example of formerly
well-grown mangroves that has been extremely abdday severe cutting and grazing. From
the remains of the destroyed vegetation, the aigitand was extending for at least 7-8 km



length, fringing the shore of an elongated inleljolr intrudes from the southern site of the
marsa and runs parallel to the shoreline. The islpermanently inundated by deep water. The
mangroves growing on the inner bank are accesibbeigh a narrow shallow passage at the
northern end of the inlet. At high tide, this pbetcomes fully inundated by shallow water and
mangroves on the inner bank of the inlet are caadento small islets surrounded by shallow
water.

The part of the forest that formerly covered théeplandward bank of the inlet has been
completely destroyed and removed. The remainingstanding trees indicate that the removed
belt had consisted of well-growAvicennia trees attaining up to 5-7m height and 50-80cm GBH.
The stand on the inner bank suffers from severgnguand grazing that threaten its overall
existence. Around 80% of the total tree numbemeded in a quadrate at the outer zone and
35% at the inner zone of this stand, were felledl @moved. The remaining living part of the
stand suffers from excessive browsing, cutting lef tree limbs, top dying, demolition of
pneuomatophores and some mortality among the smntiees. This indicates severe
degradation of what is left of the mangrove coveha site. Although the stand supports some
seedlings, successful regeneration will apparaetyire replanting of the removed outer belt
and the large denuded patches among the innergdeatie stand. The present open access for
camels and wood harvesters should be controllegratect the mangrove and replanted
seedlings from damage caused by browsing and guttin

The mangrove stands at marsa Sheikh Ibrahim (18R587° 24") consist of a narrow belt of
Avicennia marina extending along 300-400m of the shorelihger fringes of the stand consist
of stuntedAvicennia bushes badly affected by camel browsing. Thesdddimved by low-
growing trees of 3-5m height and 15-50cm GBH. Tieer zones consist of well-grown trees
reaching up to 6-8m height and 35-70cm GBH. Thadsia severely affected by cutting and
felling.

The mangrove stands at marsa Sheikh Saad (18°,587°N\26' E) are relatively small. Each
consists of a narrow belt 8ficennia marina extending along 300-400m of the shorelinger
fringes of the stands consist of stun#&dcennia bushes badly affected by camel browsing.
These are followed by low-growing trees of 3-5mgheiand 37-85cm GBH. The inner zones
consist of well-grown trees reaching up to 6-8nmghtiand 65-125cm GBH. The stands are
severely affected by cutting, especially at S. Sadtere a great ratio (50-70%) of the trees
estimated in quadrates were felled and the rensaiomes are with dropped limbs. Branched and
dead pneumatophores are common and seedling popslare very sparse. The area is
important for fishing and sea cucumber and shdikction.

The mangroves at Shabarango-Gafud (18° 46' N, 97ERform a dense belt extending for
approximately 3.5km fringing the shore of a roundedhdated inlet. The northerly located
stand bends around the northern edge to enclosel¢hérom the north and extends forming an
inner belt parallel to the outer one. The southkrtyated stand also bends around the southern
end of the inlet forming with the opposite northetand a semi-circular belt surrounding the
inlet. The southern stand is however much smalter supports a relatively spar8gicennia
growth.

The stands consist of generally low-growing treE2-6 m height, although some trees are
rather higher, with GBH ranging between 10-65cmttiGg is severe at all parts of the stand.
The ratio of felled trees was estimated as 30-4D#eototal. The remaining living trees greatly
suffer from camel browsing, top dying and Ilimb mgt Significant numbers of
pneuomatophores (up to 90% at some parts of timel)ste with dead tips. Good seedlings
growth occurs at some fringes and denuded patohéisating a good potential for natural
regeneration provided that suitable protective mm@ssare undertaken.

The mangrove stands at Ashat (18° 45' N, 37° 3QarE)apparently the most extensive and
dense mangroves in the country. This may be at&ibio the relatively higher drainage density
of Khor Ashat. However, this mangrove area hadeseff from extensive mass mortality during
the last decade, resulting in a significant losgsh@ mangrove cover in the area. The area



comprises three stands. The northerly and southeehted stands bend around the northern
edge to enclose a large inlet in the middle. Adtktand is located seaward on an elongated islet
forming the inner bank of the inlet. The northetans is narrow and about 2.5 km long. The
southern stand is relatively broader and longeterehing along 4 km of the inlet bank. The
inner stand is smallest forming around 500 m Héie forests cover a wider area, compared to
other mangrove areas in the country, which maytreasl above 500 m width at some parts.
The vegetation is dense low-growing trees raretgesling 5-6 m height. The GBH mostly falls
between 15-75 cm.

The southern stand is dominated by dead stand®eg.tThe mass mortality included a wide
area of the stand (around 1.5 km long X 500 m \wateh). Collection of the dry limbs and tree
barks for fuelwood and timber uses has clearechaiderable part of the mass mortality area.
Recent cutting among living trees was also repoitedpite of the presence of ample amounts
of dry wood of the dead trees, mostly because @fldtv quality of the latter, which became
heavily infested by insect woodborers. Top dyinguppermost and outermost branches, and
curling leaves are common also among other stantieiarea. This may indicate that the stand
is still under stress. The cause of the mortatitynicertain. However, it could be attributed to
localized changes in tidal flow regimes. This migltve been caused by excessive sediment
loads on the entrance and channels of the inlgtileé®isituations were reported in some stands
in Djibouti and southern Red Sea coast of Yemerndua recent PERSGA survey (2002).
Many seedlings were observed growing at the inmeigéds and some denuded patches.
However, owing to the large size of the area adfiédty mass mortality and excessive damage
by destructive cutting and grazing, regeneratiaukhbe enhanced by planting and controlling
of the presently open access for camels and people.

Seagrass and algae:

Eight seagrass species have been reported to oncshallow Sudanese coastal water. The
most common ar@halassia hemprichi and Halodule uninervis. Halophila ovalis and H.
stipulacea occur frequently at several localities. Around &vrine algal species were
reported as common in the Sudanese coastal waler.cé@lcareous algadalemida sp.,
Corallina sp. and Padina sp. Occur widely in reefs and rocky substrates. At-bottom
sheltered areas the red alggmcilaria sp., Hypnea sp. andLaurencia sp. are very common.

22. Noteworthy fauna:

Two species of marine turtles, hawksbill turtEerdtmochelys imbricata) and green turtle
(Chelonia mydas) were reported to nest on Suakin Archipelago. Timeatened dugong
(Dugong dugon) was also reported to occur in the area. The dyaitle DolphinTurciops
truncates is often observed in open waters and inshore wAteund six other sharks species
and 20 commercial bony fish species are conside®dimportant. Among the most
conspicuous ar€aranx spp., Lethrinus fletus, Lutjanus bohar, Lutjanus gibbus, Epinephelus
aereolatus, Plectropomus maculates, Aprion virescens, Chelinus undulates, Mugil spp., Naso
unicornis, Agryops spinifer, Sganus lineatus, Variola louti and some others (see Reed 1964).
Coral reefs in particular support a high fish dgir.

Important terrestrial wildlife in the area includéd® mammalian speci€sazella littoralis,
Oreotragus oreotragus reported from seasonal valleys across the copkstiails. Capra ibex
nubiana and Ammotragus lervia were also reported from remote areas in the rediomng
resident birdsPterocles senegalensis, Clamidotis undulata and Sruthio camelus were also
reported. The introduced Indian craw is widespreadr urban and rural settlements, and
considered now as a serious pest.

Breeding birds reported by a recent PERSGA sur@&yQBRAK 2002) on seven of these
islands include little green heroBuforides striatus): 2 pairs on Shubok I, 9 pairs on Shubok
Il, 2 pairs on Shubok Ill, 1 pair on Sararah; pbdcked pelicanReecanus rufescens): 11
pairs on Abu Abdallah (Suakin); Western reef hgjgretta gularis): 15 pairs on Shubok I,



5 pairs on Shubok II, 1 pair on Sararah, in additm9 western reef heron nests on Shubok I,
3 on Shubok Il and 3 on Zahari ll; osprd3agdion haliaetus): 3 pairs on Shubok I, 1 pair on
Shubok 111, 2 pairs on Sararah, 2 pairs on ZaHasdoty falcon Falco concolor): 4 pairs on
Shubok I, 2 pairs on Shubok 1, 1 pair on Sara@hp plover Dromas ardeola): 1 pair on
Shubok |, 250 pairs on Sararah (plus 273 crab plogsts); sooty gulll@rus hemprichii): 1
pair on Shubok I, 1 pair on Shubok II, 2 pairs dulsk Ill, 1 pairs on Sararah, 2 pairs on
Zahari Il, 1 pairs on Abu Abduallah (Suakin); Casptern §erna caspia): 1 pair on Shubok

I; lesser crested terr@€rna bengalensis): 1 pair on Sararah, 3000-4000 pairs on Zahari |
(plus 1520 lesser crested tern nests on Shubaidi2800 L.C.T. nests on Zahari I); white-
cheeked ternerna repressa): 56 pairs on Shubok Il, 120 pairs on Sararah;300 pairs on
Zahari 1, 3000 pairs on Abu Abdullah (Suakin); abddled tern §erna anaethetus): 10
pairs on Shubok lll, 7000 pairs on Sararah.

23. Social and cultural values:

a) Describe if the site has any general social and/or cultural values e.g., fisheties production,
forestry, religious importance, archaeological sites, social relations with the wetland, etc.
Distinguish between historical/archaeological/religious significance and current socio-economic
values:

Marine fishery is a major activity centered at SnalSmaller fishing populations are also
found at the southern marsas (Haydob, ElshiyokihafsTrinkitat and Agig), where fishery
has a major economic and cultural value in the .aFéshery development will largely
contribute to development and raising of livingnstards of people. The site includes a
variety of biotopes of great basic and problemsugd research potentials. Little is known
about biology of most of the economic importantcépe as well as status of their fishery and
resource exploitation. However, for most people adism is the main kind of living, camels
being the main animals kept, which are of greatsd@nd economic value.

Agriculture is practiced at Delta Tokar, which regents the sole site with significant
potential for cultivation in the whole coastal zode agricultural scheme was established
there since the early colonial period. The numbertemants varies from year to year,
averaging around 10,000, mostly from the indiger®esi Amir and Hadandawa tribes. The
major crops are cotton, sorghum, millet and vedetab

b) Is the site considered of international importafge holding, in addition to relevant
ecological values, examples of significant culturalues, whether material or non-material,
linked to its origin, conservation and/or ecologitactioning?

If Yes, tick the boxd and describe this importance under one or moréheffollowing
categories:

i) sites which provide a model of wetland wise ,udemonstrating the application of
traditional knowledge and methods of managementuaedhat maintain the ecological
character of the wetland:

i) sites which have exceptional cultural tradigoar records of former civilizations that
have influenced the ecological character of thdameit

The historical town of the Suakin was a major Red Rarbor during the Middle Ages,
described by ancient visitors to the region. Thetdnical buildings, constructed mainly of
hard and fossil corals are now reserved as impoaareological sites, visited by national
and foreign tourists. Tourism in the area is howgarits infancy and does not currently have
any significant contribution to the economy. Ladkrdrastructure and business plans are the
main reasons for this.



iii) sites where the ecological character of thelavel depends on the interaction with local
communities or indigenous peoples:

iv) sites where relevant non-material values sashsacred sites are present and their
existence is strongly linked with the maintenantdhe ecological character of the
wetland:

24. Land tenure/ownership:

a) within the Ramsar site:

According to land legislation in the country, thevgrnment is the principal owner of the

land. Based on the federal system, land rightsiarelevant state level. The Land Directorate
which affiliates the Red Sea State Ministry for &mband Planning General has the authority
of planning for land use, issuing and registratéond ownership. According to the law all non

registered lands are owned by the government. Hexyenost of the local inhabitants in the

area are nomadic tribes who consider that they tlawdand rights, so some conflicts are

often reported.

b) in the surrounding area: In the surrounding area the same is true.

25. Current land (including water) use:

a) within the Ramsar site:

The main land use at the site is livestock grazifite Red Sea State in general supports
around 693,186 livestock heads, mainly camels, sgeaid sheep. People are primarily
nomadic and pastoral. Unpublished surveys classi#o of the land in the Red Sea State as
pastoral lands, 42% as saline sabkhas and deskdrdy 3% as agricultural lands (Saeed et
al. 2002). Except for Suakin and Tokar towns pojtaat the site is extremely scarce. Small
fishing settlements and landing sites are foun#iatdob, Elshiyokh, Ashat, Trinkitat and
Agig. Suakin is a major fish landing harbour arghfmarket in the coastal area.

Other activities include petty trading, wood cudtior seasonal migration for labor in adjacent
urban areas, mainly Port Sudan, Suakin and ToKaere is an unpaved car track connecting
Tokar with Suakin through which agricultural protuare exported from Tokar Delta to other
parts of the State. Remoteness and lack of landgaat infrastructure is the main obstacle for
economic development and resource exploitation.

b) in the surroundings/catchment:In the surrounding area the same is true.

26. Factors (past, present or potential) adverselgffecting the site’s ecological character,
including changes in land (including water) use andevelopment projects:

a) within the Ramsar site:

Serious threats exist due to anticipated major gbsum land use. The stretch of the coastline
south of Suakin near Ashat area is planned to padtof a huge shrimp and fish farming
industry project. The project covers around 315€idres and includes 10 farms distributed at
the site and north of Port Sudan. In addition sfdrms the project includes several factories
for Tuna and shrimps processing, livestock foddedpction and ice plants. The planned
shrimp farms are anticipated to create environnmertzblems in the future. Shrimp farms
may result in irreversible conversion of coastabitas. The mass discharge of effluent and
nutrients will have serious impacts on mangroved fimging reefs. The construction of
channels to divert seasonal freshwater run-off ftben mountains to protect the ponds will
change the hydrological regimes in the area andradly impact the coastal habitats



A general decline in rainfall during the last fewcddes has led to marked terrestrial and
mangrove degradation in the region. The effectthisf factor was however combined and
accelerated by human stress on the resource. Naegeadation in land pasture has led to
overgrazing, which in turn doubled the impact oanplcover. This has also forced the
nomads and camel herders to shift to mangrovelearsative fuel-wood and fodder for their
camels. The status of the mangroves at the siletesled in 19 above. Major threats come
from overgrazing, cutting, freshwater damming ahdnge in land use.

Large-scale coral dredging and sediment dumpingasased out near Suakin to widen the
entrance and ship channels and reconstruct the ldorte dredging is anticipated to take
place in the future phases of developing the cépadithe port. The impacts of this on
marine biota and coral reefs have not been assassegmain largely unknown.

The introduced tree speciBsosopis fulifora is recently considered as problematic because of
its high capacity to compete and exclude indigen@getation, as well as its serious invasion
of farms and agricultural areas at Delta Tokar. Eesv, some arguments suggest that
Prosopis fulifora has successfully contributed to soil stabilizatiorthe area, which is often
subject to prolonged drought periods.

b) in the surrounding area: The same is true in the surrounding area.

27. Conservation measures takerilone

a) List national and/or international category angalestatus of protected areas, including
boundary relationships with the Ramsar site: None

b) If appropriate, list the IUCN (1994) protected amecategory/ies which apply to the site
(tick the box or boxes as appropriate): Unset

la Q; bQ; ng; wa;Iiva va; via
c¢) Does an officially approved management plan eaistt is it being implemented?: No

d) Describe any other current management practiceseN

28. Conservation measures proposed but not yet ingrhented:
The Suakin Archipelago is a proposed MPA that omsithe southeastern quarter of the site.
No information is available on activities or managat plans for ratification, if any.

29. Current scientific research and facilities:

Most of the few published research works and unphbétl reports on the site have
concentrated on mangroves south of Suakin (Khall Krupp 1994, Wilkei 1995), coral
reefs and coral communities (Vine & Vine 1980). 8omorks are available on trawling
fishery at southern Tokar delta (Brandford 1980).

National institutions involved in marine and cohsteea research include the University of
Khartoum, which has established a marine statioS8uatkin since the early 1970s, Marine
Fisheries Research Center, Wildlife Research Cébtth affiliate to the Federal Ministry for
Science and Technology), and the Red Sea UnivansRprt Sudan (founded in 1993). None
of these institutions, however, currently run aoyred research program. The main obstacles
being the lack of sufficient funding, facilitiesc&imanpower as well as emigration of trained
staff.

30. Current communications, education and public aareness (CEPA) activities related
to or benefiting the site:None



31. Current recreation and tourism:
The historical town of Suakin Island is an impottarcheological site and together with the
huge resource for SCUBA diving gives the site agpatential for tourism.

32. Jurisdiction:
The following institutions are directly involved iihhe use and management of coastal and
marine areas including the suggested Ramsar site:

- The Higher Council for Environment and Natural Reses (HCENR) is the
technical government environmental agency in chafgeoordination, environment
and conservation policy making and internationalpzyation.

- The General Administration for Wildlife Conservatits charged with the protection
and management of wildlife, including protectedaare

- The Marine Fisheries Administration manages figsetiesources and controls the
observation of fisheries regulations.

- The Sea Ports Corporation is in charge of all aspafcmaritime transport and ports
administration. The corporation is a major busingesernment body and is
responsible for implementation of plans regardingrime transport. It is very
influential in developing master plans for urbaeaa as it has jurisdiction for huge
coastal lands.

- Sudan Line is a commercial shipping company thatyplan important role in
observing maritime traffic at high sea.

- The Ministry of Defense is in charge of the Navyrdes in the Red Sea area. The
Navy is responsible for security in the coastal anadine areas.

- The Ministry of Interior is in charge of the Poli€erce. The Wildlife Force is under
administrative supervision of this Ministry.

- Sudan Meteorology Corporation provides weatherciases for the area.

- The National Forests Corporation is responsible fiwest resource management
including mangrove areas.

- Department of Archeology is charged with archealabsites (Suakin island).

- Ministry of Mining coordinates coastal and marinénimg activities, oil and gas
explorations.

33. Management authority:

Director of Wildlife Conservation Port Sudan Offiddr Nasr Eldeen Mohamed,
Co. Wildlife Conservation General Administratioltinistry of Tourism and Wildlife.
Tel. +249 183 261134

Fax. +249 183 261139

E.mail :wildlife-sudan@yahoo.com

34. Bibliographical references:

Abdellatif E. M. (1980) Observations on nesting &ébr of the Hawksbill Turtle from Suakin
Archipelago. Pp: 181-192, in: Proceedings of Syrmposn the Coastal and Marine Environment
of the Red Sea, Gulf of Aden and Tropical Indiare&@t Khartoum 9-14 January 1980.

Abdellatif E. M. (1993) Factors Threatening the Marand Coastal Environment of the Red Sea in
Sudan: A call for attention. Sudanese Environmemtsgrvation Society (SECS), Khartoum.

Abu Bakr, O. A. (1995). The effect of waste oilglisal into the Red Sea. M.Sc. thesis. Institute of
environmental Studies, Uniiversity of Khartoum

Ali, A. K. S. & Mohamed, B. F. (1991). The Ecologfthe Red Sea coast in the Sudan: Environment
and vegetation. RESAP Technical Papers, No. 4f K. and U. of Bergen. Khartoum



Andrews, F. W. (1950). The flowering plants of Angtgyptian Sudan. Sudan Government.

Babier, E., & Cox, M. (2002). Economic and demgipia factors affecting mangrove loss in the
coastal provices of Thailand, 1979-1986nbio 31(4): 351-357

Branford, J. R. (1980). Paeneid shrimps in TokaltaD&egion of the Red Sea .pp: 246-274 in:
Proceedings of Symposium on the Coastal and M&mwronment of the Red Sea, Gulf of Aden
and Tropical Indian Ocean, Khartoum 9-14 JanuaBp19

Betz, K. H., & Otte, G. (1980). Species distribatiand faunal biomass of soft bottom faunal
macrobenthos in a coral reef (Brajah, Central Red).Sn: Proc of the Symp. On the Coastal
and Marine Environment of the Red Sea, Gulf of Aaded Western Indian Ocean, 9-14 Jan
1980, Khartoum, ALESCO/UNESCO/ The Saudi-Sudanesg¢ #a Commission, Vol. 1, pp.
135-162

Budesanstalt fir Geowissenschaften und RohstoffeRB 1980. Sudanese-German exploration
project: reconnaissance of groundwater and surfeder resources in the coastal area of Sudan
(Eastern Red Sea Provicne). Unpublished techrigairt, BGR, Hannover, Germany

Crowfoot G.M. (1928) Flowering Plants of the Nommend Central Sudan. Orphans Printing Press
Ltd., Leominster.

El Hag, A. E. (1978). Some ecological aspects efdhktuarine prawns of the Sudanese Red Sea coast.
M.Sc. thesis, University of Khartoum.

El Tom, M. A. (1991) The Climate of the Red Sea iBegf the Sudan: An Outline. Red Sea Area
Programme (RESAP) Technical Papers No. 1, Uniyeo$§iKhartoum.

Fishpool, L. D. C. and Evans, M. I., eds. (200h)pdrtant Bird Areas in Africa and associated istand
Priority sites for conservation. Newbury and Camiipei, UK: Pisces Publications and BirdLife
International (BirdLife Conservation Series No..11)

Jones, D. A. (No date). Standard Survey Methodmfer-tidal biotopes. PERSGA, Jeddah.

Karbe, L. (1980). Plankton investigations on anosequ reef of central Red Sea (Shuab Brajah,
Sudan). Pp: 519-540. In: Proc of the Symp. On thas@l and Marine Environment of the Red
Sea, Gulf of Aden and Western Indian Ocean, 9-t1880, Khartoum, ALESCO/UNESCO/
The Saudi-Sudanese Red Sea Commission, Vol. 2.

Kassas, M. (1957). On the ecology of the Red SastablandJ. of Ecology 45: 187-203.

Kassas, M. & Zharan, M. A. (1967). On the ecolodytlte Red Sea salt marshdsgypt. Ecol.
Monographs 37(4): 297-315.

Khalil, A.S.M. (1994) An Ecological study on fishe§ the mangrove ecosystems of the Sudanese Red
Sea. M. Sc. Thesis, Dept. Of Zoology, UniversitKbartoum, Sudan.

Khalil, A. S. M. 2001. Response of meiofauna to grame deforestation in arid coastal habitats of the
Red Sea (Sudan) with emphasis on free-living margmaatodes. ZMT Contribution 13. Center
for Tropical Marine Ecology, Bremen. 82pp.

Khalil, A.S.M., (2002). Monitoring program for margye and intertidal biotopes in the Red Sea and
Gulf of Aden. PERSGA, Jeddah.

Khalil. 2003b. Satus of Mangroves in the Red Sea and Gulf of Aden: Regional Report. PERSGA,
Jeddah.

Khalil, A.S.M., Krupp F. (1994) Fishes of the mameg ecosystem. In: Comparative Ecological Analysis
of Biota and Habitats in Littoral and Shallow Stiblial Waters of the Sudanese Red Sea. Report
for the period of April 1991 to December 1993. Hgcof Marine Science and Fisheries, Port
Sudan & Forschungsinstitut Senckenberg, Frankfurt.

Kitheka J.U., Ongwenyi G.S. & Mavuti, K.M. (200Z)ynamics of suspended sediment exchange and
transport in a degraded mangroves in Kerdyahio 31(7-8): 580-587

Krupp, F., Turkay,M.,Elhag, A.G.D. and Nasr, D. £q1994). Comparative Ecological analysis of
biota and habitats in littoral and shallow subfiio waters of the Sudanese Red Sea.
Forschungsinstitut Senckenberg, Frankfurt and Baafl Marine Science and Fisheries, Port
Sudan 89 pp.



Kdrner, A, Greiling, R. O., Reischmann, T., HussdinM., Stern, R. J., Durr, S., Krtger, J., and
Zimmer, M. 1987. Pan-African crustal evolution inet Nubian segment of NE Africa. In
Proterozoic Lithospheric Evolution, edited by A. Kérner, Geodynamic Series, vol. 17
(Washington, DC: American Geophysical Union), pp5257.

MacNae, W. (1968). A general account of the faumé fiora of the mangrove swamps and forests in
the Indo-West-Pacific RegioAdv. Mar. Biol. 6: 73-270.

MEPI (1993) Identification study for Sudan Red Sésheries. Ministry of Economic Planning and
Investment. Khartoum

Mergner & Schumacher (1985). Quantitative analg$isoral communities on Sanganeb Atoll (central
Red Sea) comparison with Agaba (Northern Red rafeedings of the fifth International Coral
Reefs Congress, Tahiti, Vol. 6 pp: 243-248.

Mohamed, B. F. 1984. Ecological observations onrtlamgroves of the Red Sea shores of the Sudan.
Hydrobiologia 110: 109-111.

Michele L. Thieme, Robin Abell, Melanie L.J. StingsPaul Skelton, Bernhard Lehner, Guy G. Teugels,
Eric Dinerstein, Andre Kamdem Toham, Neils Burgessl David Olson, 2005. Freshwater
Ecoregions of Africa and Madagascar: A Conservaiesessment. World Wide Fund-United
States.

Musa S.B. (1991) Surface run-off in the Red SeaiRce. Red Sea Area Programme (RESAP) Technical
Papers No. 5, University of Khartoum, Sudan.

Nasr, D. H. (1980). Coastal plankton fauna of SedarRed Sea. Pp: 561-582. In: Proc of the Symp. On
the Coastal and Marine Environment of the Red Gei#f, of Aden and Western Indian Ocean, 9-
14 Jan 1980, Khartoum, ALESCO/UNESCO/ The SaudaBase Red Sea Commission, Vol. 2,

Ormond, R.F.G. 1980. Management and ConservatidtedfSea habitats. In: Proc of the Symp. On the
Coastal and Marine Environment of the Red Sea, &fuden and Western Indian Ocean, 9-14
Jan 1980,Khartoum, ALESCO/UNESCO/ The Saudi-Sudanese Red Sea Commission,
Vol. 2, pp. 135-162

Patzert W.C. (1974) Seasonal reversal in Red Sealafion. Proc IAPSO Symp., Paris 9-10 Oct.
1972, p 55-85.

PERSGA 1998Strategic Action Programme for the Red Sea and Gulf of Aden. World Bank, 98 p.

PERSGA. 2002tandard Survey Methods for Intertidal and Mangrove Biotopes. Prepared by A. S. M
KHALIL . PERSGA Training Workshop Report, No. 1 46 pp.

PERSGA. 2003a. Compiling and analysis of legislation on protectiof coastal and marine
environment in the Red Sea and Gulf of Aden coestriPart I: Technical Reports. Prepared by
A. I. Al-Ebiari. PERSGA, Jeddafin Arabic)

PERSGA/GEF 2002The Red Sea and Gulf of Aden Regional Network of Marine Protected Areas.
Regional Master Plan. PERSGA Technical Report No. 1, PERSGA, Jeddah

PERSGA/GEF 2003Regional Action Plan for the Conservation of Coral Reefs in the Red Sea and
Gulf of Aden. PERSGA Technical Report No. 3, PERSGA, Jeddah.

PRICE, A.R.G., MEDLEY, P.A.H., MCDOWALL, R.J., DAWGN-SHLEPHARD, A.R., HOGARTH,
P.J., ORMOND, R.F.G. (1987) Aspects of mangal epplalong the Red sea coast of Saudi
Arabia J. Nat. Hist. 21: 449-464.

Reed, W.(1964) Red Sea fisheries of Sudan. Governifrenting Press. Khartoum. 116 PP.

Rein-Ruhr Ingenieur Gessellschaft (RRI) GmbH .198&paratory works for groundwater resources
development — water supply of Port Sudan. InvestigaReports, RRI, Dortmund, Germany.

Saeed, O. M., Elhag, K.O.M, Magid, A.E.A, OsmanANMudathir, H.E., Gaiballah, A.K. & ElSaudi,
G.M. (2002): Integrated Coastal Zone Managemengraro for Sudan: Sudan coastal profile
(Draft). PERSGA, Jeddah.

SAP (2001). Country Reports. PERSGA, Jeddah.
Shobrak, M. (2002): The Status of Seabirds in SUBBIRSGA, Jeddah.



Vine, P.J. and M.P. Vine (1980). Ecology of Sudene=ef fishes with particular reference to reef
morphology and distribution of fishes. In: Proc the Symp. On the Coastal and Marine
Environment of the Red Sea, Gulf of Aden and Waestkrdian Ocean, 9-14 Jan 1980,
Khartoum, ALESCO/UNESCO/ The Saudi-Sudanese RedZ®eamission, Vol. 1, pp. 80-140.

WCA (2003). Sanganeb National Park, Sudan: Magdger. ?Vildlife Conservation Administration, Sudan.

Wetlands International, 2006. Waterbird Populatiéstimates-Fourth Edition. Wetlands International,
Wageningen, The Netherlands.

WILKEI, M. L. (1995) Mangrove conservation and mgement in the Sudan. FAO Report. Ministry of
Environment and Tourism. Khartoum & FAO.

Please return to:Ramsar Convention Secretariat, Rue Mauverney 28, CH196 Gland,
Switzerland
Telephone+41 22 999 0176 Fax:+41 22 999 0169 e-mail:ramsar@ramsar.org



