



































































































































coral reefs, where it feeds on sponges and soft corals. The nests are usually a few meters from the
shore (usually not exceeding 10 meters) and are about 50 cm deep. Females emerge for nestmg
during May and June, and hatchling leave their nests around August - September.

Chelonia mydas is the second most common marine turtle in the Red Sea, though far less
common than the previous species. Because of their herbivorous diet, that are strictly associated with
marine plants which are scarce in the Red Sea. Dermochelys coriacea, Carelta caretta and
Lepidochelys olivacea are the least common species and are considered vagrants in the Red Sea.

Marine turtles spend all of their lives in the sea, except when mature females come briefly
ashore to lay their eggs on sandy beaches. All Red Sea turtles are regarded as threatened and both
C. mydas and E. imbricata are considered endangered.

3.1.7.2 Birds

Because the Red Sea lies amidst one of the driest ecosystems in the world, the significance
of such a relatively small marine water body for birdiife is unique. For palaearchic migrants the Red
~ Sea provides an important route which birds follow on their spring and autumn migrations. It also
provides wintering grounds for shore and water birds. The Red Sea also supports internationally
important. numbers of some species of seabirds (Delft Hydraulics, 1992).

The intertidal zone is particularly important for migrants and wintering birds, which mostly tend
to utilize the water edge for resting and feeding. On the other hand most resident and breeding birds
usually nest above the high water line, and go out to sea for feeding. The only exception is the kentish
plover, Charadrius alexanderinus; thus it appears that sea-level rise would not have any direct serious
impact on most resident species. However, any impact, including sea-level rise which possibly result
in a reduction of the habitat of migratory birds, in this case intertidal zone, may affect this avifauna.
It includes soaring aquatic birds (e.g. white stork Ciconia ciconia, black stork C. nigna, white pelican
Pelicanus onocrotalus and the common crane Gurus gurus), raptors, waders and waterfowi.

Perhaps the Red Sea marine ecosystem is more important for its resident breeding 17 species,
including kentish plover (Charadrius alexandrinus), osprey (Pandion haliaetus), reef heron (Egretta
gularis), green heron (Ardeola striatus) and spoonbill Platalea leucorodia (Evans, 1987).

Jennings, et al (1985), estimated that 30% of the world population of the Red Sea endemic
white eyed gull, Larus Leucophthalmus which breeds on the islands at the mouth of the Gulf of Suez,
making the islands of international importance to this threatened species.

3.1.7.3 Marine Mammals

The status of marine mammals in the Red Sea is unknown. The most famous and vulnerable
of all is the Dugong, Dugong dugong which occurs in rather low densities throughout the area. This
is due at least in part, to the relatively limited extent of seagrass beds. Nevertheless, this species is
considered threatened throughout its range and even the smallest population should be treated with
caution.

\

Other marine mammals include seven to eight species, mostly dolphins and whales. These
are killer whale (Orctirus orca), false killer whale (Pseudorca crassideus), Risso's dolphin (Grampus
griseus), plumbeous dolphin (Sousa chmnens:s) spotted dolphin (Stenella altemnata), Red Sea bottle-
nosed dolphin (Tursiops truncatus), bottle nosed dolphin (Tursiops trauncatus) and rough toothed
dolphin (Steno rostratus).

A number of reasons probably contribute to the low species diversity éompared with the Indian

_Ocean with 44 species (Frazier, et al 1987). These include the enclosed nature of the Red Sea with
a very shallow sill at the southern end and the relatively recent Suez Canal at the northern end, its
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high salinity and its relatively low primary productivity.
3.2 Ndn-Living Resources
3.2.1 Fossil Fuels

Perhaps the traditional and most important non-living resources in the Red Sea fegion is
petroleum. This is absolutely true for Egypt, but for some other countries different types of resources
could be more important.

~ Since early this ‘century the Guif of Suez has been known as an oil prone area. At present,
the number of producing oil wells exceeds 30. In fact, the major part of oil production in Egypt comes
from this prolific area.

Although information on hydrocarbon habitat along the Red Sea proper are scarce, promising
fields are recently identified in southern Egypt, Sudan and Eritrea. It is realized however, that the
abnormal geothermal gradients in the Red Sea must have an important effect on the generation of
hydrocarbons. It has been revealed that the geothermal gradient increases towards the south. So,
the southern Red Sea appears to be a gas prone province, whereas in the northern Red Sea, gas and
oil are expected (Schiumberger, 1984).

It should be emphasized that there exists-a specific relationship between petroleum generation
and sea-level changes. Petroleum-rich sediments accumulate at times of high sea-level stands, since
at high stands shallow sedimentation basins with sufficient accumulation of marine organic matter do
develop. On the other hand, considerable accumulation of coal occurred during low stands of sea level
(Kennett, 1982). Therefore, the study of the old history of the region could be of great value.

3.2.2 Metalliferous Sediments

Deep trenches (c. 2000m) of the Red Sea are associated with fich deposit of metalliferous mud
in association with hot brine (Figure 20). They are found a midway between Saudi Arabia and Sudan.
Since the discovery of these hot brine over 40 years ago, a systematic exploration of the Red Sea has
been carried out by many different groups. More than 15 deeps (Figure 21) were found, some of them
lined with metalliferous mud (Nawab, 1983). It was established that the mud of the Atlantic Il Deep
.offer the best economic potential. Geologists estimated that the mud could contain two million fones
of zinc, 500 000 tones of copper, 80 tones of gold and 4 000 tones of sitver. Pilot schemes for
extraction (Figure 22) have been undertaken in 1979 by the Red Sea commission, and established the
technical feasibility and environmental acceptability of Red Sea metalliferous mining (Abu Gideiri, 1983;
Karbe, 1987). Despite research investment of over US$ 100 million, mining has still not commenced.
The technology needed to extract valuable metals from such depths has not developed as fast as
previously thought. However, the commercial mining operations are expected to commence in 1995.

The process of formation of metalliferous sediments in the Red Sea are different from those
associated with the mid-oceanic ridges, although in all cases the metal-rich deposits are a result of
hydrothermal activity (Kennett, 1982). The basic differences in the case of the Red Sea are: (1) the
notable contribution of terrigenous materials from the nearby continents, and (2) the presence of the
thick evaporite sequence contributes to the formation of anoxic dense brine pools. These conditions
result in the precipitation .of bright colored suifide minerals such as sphalerite, pyrite and chalcopyrite
in such pools. These sulfidic minerals occur interstratified with Fe and Mn hydrous oxides, iron-rich
silicates and thyrogenous-biogenous sediments (Bischoff, 1969; Bonatti, 1984). Sulfides are most
enriched with copper, zinc, silver, lead, iron and manganese (Emery and Skinner, 1977).

Hydrothermal deposits are also forming in the median valley of the Guif of Aden. However,
they are not comparable to those of the Red Sea, neither in their type nor in economic value. The Gulf
of Aden hydrothermal deposits mainly comprise manganese oxides, green smectite with 'small amounts
of iron oxide and mixed manganese oxide-smectite. These deposits do not contain sulfides neither
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Figure 20. Schematic geological cross section in the Central Red Sea. (Source: Nawab, 1983).

) A \ l, 40'
ANRNY I '
N /] !
\ d —— Marginal Structural lines
\\ N L Y Axial Trough
W ! & ) W ¢
\! \\ ® Deep with Metoiliferous Muds
A) A\
® .
\\ \ -Qceanographer Deep
\ .
\ "e.-.
- \\ Gypsum Deep
\. ‘
\ Atlantis 11 Deep
\
Kebrit Deep

Discovery Deep
Albatross Deep

Suakin Deep
PORT SUDAN

Palaeo-
Declinations
E. of N.

!

|
45°E

25°N—

Palgeo-
Declinations
W.ofN.

15—

VFigure 21: Red Sea structural map showing some of the metalliferous

DU I o WA S | PAEN NTaaven L 1002\




Eprepilot_ mining vessel=ed]

| 43&& )]

|

4

a

|

o [l =

2
e

_hydrophone Msem 15_=._p<)wer data coble=—=

~ ]

pipe string

pressure water hose

suction heod vibration screen

mud

Figure22: Mining metalliferous sediments from a depth
exceeding 2000 metres. (Source: Nawab, 1983).



they are enriched with zinc and copper. Nevertheless, the manganese oxides contain much more
manganese metal than present in oceanic manganese nodules (Cann, et al 1977).

3.2.3 -Sabkha-Evaporite Facies

" The economic importance and applied aspects of sabkha-evaporite systems are beyond the
imagination. In fact, the importance of coastal and inland sabkhas has been recognized long time ago.
The ancient inhabitants of Africa and Arabia used to mine the principal salts of such environments for
trading (Krumbein, 1985). The essential salts of sabkhas are halite, sylvite, polyhalites, glauberite,
gypsum, anhydride, dolomite and other carbonates. Besides, the brine resulting from evaporite
dissolution are important base-metal carries and may result in the formation of ore deposits (Warren,
1989). The most important heavy metals of these are iron, copper, silver and even gold and uranium
(Krumbein, 1985). ' : v ' :

Nevertheless, the depositional regime in these environments does not proceed according to
simple chemical reactions, yet, it is biologically controlied. .For example, sulfate reducing bacteria
usually inherent to such hypersaline environments are responsible for sulfur production. '

One and probably very important economic aspect of sabkhas is their close relationship with
oil and gas occurrences. From the one hand, these environments develop adjacent to areas of high
organic productivity. On the other hand, the evaporite digenesis lead to the formation of sucrosic
dolomite in the adjacent limestones resulting in excellent potential reservoirs (Warren, 1989).

Finally, these natural systems offer the best grounds for the development of biotechnology and
bioengineering. In some countries e.g. Mexico, people took advantage of such environments for mass
cultivation of cyanobacteria, green algae and other microorganisms. These harvests were used for
the production of large amounts of specific proteins for chicken and fish food pellets. Furthermore,
other countries cultivate different species for the production of industrially important osmoregulators
(Krumbein, 1985).

it is well shown then that the céastal sabkha environments can offer various types of wealth. ‘
" Despite this fact, the widespread sabkhas along the Red Sea margin are neither properly studied nor
~ exploited as they should be.

3.3 Pollution

The current exploitation of natural resources is causing great economic and ecological
changes. Conflicting human interests are taking a toll of the region’s natural resources, particularly
between oil and tourist industries. Pollution from oil-rigs and merchant ships is damaging the main
tourist attraction reefs; ironically so are the tourists, by spear fishing and shell collecting (Wells, 1988).

Tourism plays a major role in the economic activities of some countries like Egypt, and is
- generally concentrated in the coastal areas. The main tourist attractions are national parks (e.g. Ras
Mohammed), sand beaches and the warm coastal climate. At present tourism is being affected by
marine pollution and occasional accidental oil spills. ,However primary effects of coastat tourism
include, in particular, inadvertent coral breakage by divers, other types- of habitats damage, and the
collection of souvenir species. Secondary effects include a range of impacts for instance from hotels
and other infrastructures needed to support an expanding tourist industry (Sheppard, et al 1992).

Pressures for recreation and tourism are higher in the Gulf of Aqaba than other areas of the
Red Sea and Gulf of Aden. The predicted number of tourists to Egypt for 1992 was estimated to be
3 million, a considerable number will visit Sharm el Sheik and Al-Ghardaga. During the last 10 years
these two cities have grown remarkedly to the extent that their beaches are fully occupied by many
kilometres of touristic and recreational activities. The increased number of people require more
sewage disposal and discharges which deplete the quality of the very amenities which attract tourism
in the first place, i.e, the clean beaches and spectacular underwater reefs. Collection of corals, sea
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