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PREFACE 

Th i r teen years ago the  Uni ted Nations Conference on the  Human Environment 
(Stockholm, 5-16 June 1972) adopted the  Act ion Plan f o r  t h e  Human Environment, 
i n c l u d i n g  the  General P r i n c i p l e s  f o r  Assessment and Cont ro l  o f  Marine P o l l u t i o n .  I n  
t h e  l i g h t  o f  t h e  r e s u l t s  o f  the  Stockholm Conference, the  Uni ted Nations General 
Assembly decided t o  e s t a b l i s h  the  Uni ted Nations Environment Programme (UNEP) t o  
"serve as a f o c a l  p o i n t  f o r  environmental a c t i o n  and co-ord inat ion w i t h i n  the  Un i ted  
Nations system1' (General Assembly r e s o l u t i o n  2997(XXVII) o f  15 December 1972). The 
organ iza t ions  o f  t he  Un i ted  Nations system were i n v i t e d  l ' to adopt the  measures t h a t  
may be requ i red  t o  undertake concerted and co-ordinated programmes w i t h  regard t o  
i n t e r n a t i o n a l  environmental  problem^^^, and the  l l intergovernmental and 
non-governmental organizat ions t h a t  have an i n t e r e s t  i n  the  f i e l d  o f  t he  
environmentt1 were a l so  i n v i t e d  I t t o  l end  t h e i r  f u l l  support and c o l l a b o r a t i o n  t o  the  
Un i ted  Nations w i t h  a view t o  achiev ing the l a r g e s t  poss ib le  degree o f  co-operat ion 
and co-ordinat ion". Subsequently, t he  Governing Counci l  o f  UNEP chose "Oceans" as 
one of t he  p r i o r i t y  areas i n  which i t  would focus e f f o r t s  t o  f u l f i l  i t s  c a t a l y t i c  
and co-ord inat ing r o l e .  

The Regional Seas Programme was i n i t i a t e d  by UNEP i n  1974. A t  present  i t  inc ludes 
eleven regions L' and has over 120 coasta l  States p a r t i c i p a t i n g  i n  i t .  I t  i s  
conceived as an ac t ion-or ien ted programme having concern n o t  o n l y  f o r  t h e  
consequences but a l so  f o r  the  causes o f  environmental degradation and encompassing a 
comprehensive approach t o  c o n t r o l l i n g  environmental problems through the  management 
of marine and coas ta l  areas. Each reg iona l  a c t i o n  p lan  i s  formulated according t o  
t h e  needs o f  t he  reg ion  as perceived by the  Governments concerned. I t  i s  designed 
t o  l i n k  assessment o f  t he  q u a l i t y  o f  the  marine environment and the  causes o f  i t s  
d e t e r i o r a t i o n  w i t h  a c t i v i t i e s  f o r  t he  management and development o f  the  marine and 
c o a s t a l  environment. The a c t i o n  p lans promote the  p a r a l l e l  development o f  r e g i o n a l  

2' l e g a l  agreements and o f  ac t ion-or ien ted programme a c t i v i t i e s  - . 
The Regional Seas Programme has always been recognized as a g l o b a l  programme 
implemented through reg iona l  components. I n t e r r e g i o n a l  co-operation among the  
var ious sea areas on common problems i s  an important  element i n  assuming the  
c o m p a t i b i l i t y  o f  t he  d i f f e r e n t  reg iona l  components. 

As a c o n t r i b u t i o n  t o  the  development o f  the  Act ion Plan f o r  t he  South Asian Seas 
reg ion  supported by UNEP i n  the  framework o f  t he  Regional Seas Programme i n  the  
Ind ian  Ocean region, t h e  I n t e r n a t i o n a l  Union f o r  Conservation o f  Nature and Na tu ra l  
Resources, i n  co-operation w i t h  UNEP has prepared t h i s  document. 

l/ Mediterranean Region, Kuwait Ac t ion  Plan Region, West and Cent ra l  A f r i can  - 
Region, Wider Carribean Region, East Asian Seas Region, South-East P a c i f i c  
Region, South-West P a c i f i c  Region, Red Sea and Gu l f  o f  Aden Region, Eastern 
A f r i can  Region, South-West A t l a n t i c  Region and South Asian Region. 

2 1  UNEP: Achievements and planned development o f  UNEP1s Regional Seas Programme - 
and cnmn~rahle nrnnrnmrnps snnnsnvd hv nthov hnriioe. IINFP R n n i n n a l  C o n e  R n n n n t c  



The document rev iews  t h e  pas t  and on-going conse rva t i on  a c t i v i t i e s  r e l e v a n t  t o  t h e  
Red Sea and Gul f  o f  Aden r e g i o n  a t  t h e  r e g i o n a l  and n a t i o n a l  l e v e l s ;  i d e n t i f i e s  
p r i o r i t y  concerns o f  t h e  Governments b o r d e r i n g  t h e  reg ion ;  and con ta ins  
recommendations f o r  i n t e r r e g i o n a l  and r e g i o n a l  p r o j e c t s  t o  be undertaken t o  address 
these concerns. The ass i s tance  o f  a  consu l t an t ,  A.R. Dawson Shepherd, i n  t h e  
p r e p a r a t i o n  o f  t h i s  document i s  g r a t e f u l l y  acknowledged. I n  a d d i t i o n ,  t h e  s e c t i o n s  
d e a l i n g  w i t h  f i s h e r y  aspects  o f  conse rva t i on  have been prepared by J. Beddington 
and J.A. Gul land. The r e p o r t  has been compi led and e d i t e d  by t h e  T r o p i c a l  Mar ine 
Research U n i t ,  U n i v e r s i t y  o f  York, UK. 
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Area. - 

The Red S e a  is a narrow e l o n g a t e d  body o f  w a t e r  r u n n i n g  NNW-SSE between t h e  
l a n d  masses o f  A f r i c a  and Arab ia .  A t  i ts n o r t h e r n  end i t  f o r k s  t o  form t h e  
G u l f s  o f  Suez and Aqaba w h i l e ,  i n  t h e  s o u t h ,  i t  meets t h e  Gulf  o f  Aden and t h e  
I n d i a n  Ocean th rough  a narrow s t r i p  o f  water 26km wide and < 200m deep  (140rcos 
19701, t h e  Bab-el-Ilandab, between D j i b o u t i  and Perim i n  Sou th  Yemen (PDRY). The 
Gulf  o f  Aden forms an i n t e g r a l  p a r t  o f  t h e  n o r t h  w e s t  I n d i a n  Ocean. 

The Red S e a  is approx imate ly  360km a c r o s s  a t  i ts  w i d e s t  p o i n t  and is a b o u t  
1,932km i n  l e n g t h .  I t  h a s  a tot21 surf'ace area o f  438,000 s q  km and a maximum 
d e p t h  of 2,24611 (Couper ,  19831, s e e  a l s o  Morcos ( 1 9 7 0 ) .  The Gulf  o f  Aden, as 
d e f i n e d  by t h e  p r o t o c o l  r e l a t i n g  t o  t h e  Reg iona l  Convention f o r  t h e  C o n s e r v a t i o n  
o f  t h e  Red S e a  and Gulf  o f  Aden, is bounded by t h e  f o l l o w i n g  rhumb l i n e s ;  Fron 
Ras Dharba t  A l i  ( 1 6Â°39100111J 053Â°0310511E) t h e n c e  t o  a p o i n t  ( 1 6Â°00tO01tN 
053Â°2510011E) t h e n c e  t o  a p o i n t  (12Â°4010011N 55Â°00t0011E l y i n g  ENE o f  S o c o t r a  
I s l a n d ,  t h e n c e  t o  Ras Hafun ( 1 0Â°26t0011N 51 02510011 1, ( PERSGA 1981 1 . 

Ten c o u n t r i e s  b o r d e r  t h e  Red S e a  and Gulf  o f  Aden, s i x  o f  t h e s e ;  J o r d a n ,  
S a u d i  A r a b i a ,  Sudan,  Somal ia  (Democrat ic  R e p u b l i c ) ,  Popu la r  Democrat ic  Repub l ic  
Yemen (PDRY), Arab ic  Repub l ic  o f  Yemen ( Y A R ) ,  and t h e  P a l e s t i n e  L i b e r a t i o n  
O r g a n i s a t i o n  (PLO) a r e  r e p r e s e n t e d  i n  t h e  Reg iona l  Convent ion f o r  t h e  
c o n s e r v a t i o n  o f  t h e  Red S e a  and Gulf o f  Aden (PERSGA, 1 9 8 1 ) .  

T a b l e  1 .  l ists g e o g r a p h i c  i n f o r m a t i o n  f o r  each  o f  t h e s e  c o u n t r i e s  from 
( Couper , 1 983 1 . 
Country  : a r e a  km2 : P o p u l a t i o n  : Popn p e r  s q  km: C o a s t  (km) : 

J o r d a n  91,000 
Egypt : 1 ,001 ,400  
Saud i  A r a b i a  : 2,149,590 
Sudan : 2,505,813 
E t h i o p i a  : 1 ,223 ,600  
N. Yemen : 195,000 
S. Yemen : 332,968 
D j i b o u t i  23,000 
Soma1 i a  : 637,657 

++ I n f o r m a t i o n  from Couper (1983)  c o n v e r t e d  from n a u t i c a l  m i l e s .  
** I n f o r m a t i o n  from FA0 F i s h e r y  Country  P r o f i l e s  (1982-1983).  

Genera l  n a t u r e .  

I n  comparison w i t h  o t h e r  seas and o c e a n s  o f  t h e  world  t h e  Red S e a  is 
r e l a t i v e l y  young w i t h  a h i s t o r y  o f  a b o u t  70  m i l l i o n  y e a r s .  I t  is though t  t h a t  
t h e  o r i g i n a l  b a s i n  was c r e a t e d  a s  t h e  t e c t o n i c  p l a t e s  o f  A f r i c a  and A r a b i a  began 



t o  move a p a r t  ( K r e n k e l ,  1 9 2 5 ) .  S e a - f l o o r  s p r e a d i n g  and t h e  a s s o c i a t e d  c r e a t i o n  
o f  new m a n t l e  c o n t i n u e s  and p r o v i d e s  a p o t e n t i a l  s o u r c e  o f  e x p l o i t a b l e  m i n e r a l  
d e p o s i t s  on t h e  bo t tom of t h e  c e n t r a l  Red S e a .  I n i t i a l l y  t h e  l i n k  be tween t h e  
Red S e a  b a s i n  and  t h e  M e d i t e r r a n e a n  may have  been  b roken  and r e - e s t a b l i s h e d  
s e v e r a l  times, t h e n  t h e r e  may h a v e  been  a p e r i o d  of i n f l u e n c e  f rom b o t h  t h e  
I n d i a n  Ocean and t h e  M e d i t e r r a n e a n .  S u b s e q u e n t l y ,  however,  i t  seems t h a t  a l l  
l i n k s  w e r e  s e v e r e d  and t h e  Red Sea a g a i n  became i s o l a t e d .  The almost t o t a l  l a c k  
o f  I l e d i t e r r a n e a n  s p e c i e s  ( s a v e  f o r  a few t h a t  have  p e n e t r a t e d  t h r o u g h  t h e  S u e z  

during t h e  l a s t  c e n t u r y )  h a s  been  t a k e n  t o  s u g g e s t  t h a t ,  d u r i n g  its most  
r e c e n t  p e r i o d  o f  i s o l a t i o n ,  t h e  Red S e a  mus t  have  d r i e d  u p  s u f f i c i e n t l y  f o r  a l l  
its p r e v i o u s  f a u n a  t o  have  been  los t  ( K l a u s e w i t z ,  1 9 6 4 ) .  T h i s  p e r i o d  o f  d r y i n g  
may well have  g i v e n  r i se  t o  t h e  e x t e n s i v e  e v a p o r i t e  d e p o s i t s  t h a t  p r o v i d e  a 
p o t e n t i a l  s o u r c e  o f  e x p l o i t a b l e  m i n e r a l  d e p o s i t s  i n  t h e  r e g i o n .  The  p r e s e n t  
c h a n n e l  t o  t h e  I n d i a n  Ocean v i a  t h e  Bab-el-Mandab p r o b a b l y  o n l y  became 
r e - e s t a b l i s h e d  a b o u t  300,000 y e a r s  a g o  ( F r e u n d ,  .1970). A s h a l l o w  s i l l  s t i l l  
r e m a i n s  and h a s  great i m p o r t a n c e  t o  t h e  oceanography  o f  t h e  area. Throughou t  
t h i s  p e r i o d  t h e  G u l f  o f  Aden r ema ined  l i n k e d  t o  t h e  I n d i a n  Ocean and c o n t i n u e d  
t o  widen as t h e  A r a b i a n  and A f r i c a n  p l a t e s  d r i f t e d  a p a r t .  

The Red S e a  and Gu l f  o f  Aden are t y p i c a l l y  bounded by a na r row (1-50km) 
c o a s t a l  s t r i p ,  backed by h i g h  h i l l s  o r  m o u n t a i n s  which  rise t o  3 , 0 0 0 ~  i n  some 
r e g i o n s .  The s e a b e d  c a n  b e  v i s u a l i s e d  as t h r e e - t i e r e d  w i t h  a c e n t r a l  t r o u g h  
r e a c h i n g  t o  d e p t h s  o f  more t h a n  2,000m. T h i s  t r o u g h  is a b s e n t  f rom t h e  Gu l f  o f  
S u e z  and t h e  v i c i n i t y  o f  Bab-el  Mandab. From t h i s  t r o u g h  t h e  s e a b e d  rises, 
a b r u p t l y ,  t o  a terrace a t  a d e p t h  o f  be tween 1,000m and 600m; t h i s  terrace rises 
a g a i n  t o  a c o n t i n e n t a l  s h e l f  which  is  r a r e l y  d e e p e r  t h a n  300-4001~1, and  is o f t e n  
much s h a l l o w e r .  The w i d t h  o f  t h i s  s h e l f  v a r i e s  c o n s i d e r a b l y  down t h e  Red Sea 
and i n  t h e  Gu l f  o f  Aden and is o f  m a j o r  s i g n i f i c a n c e  i n  d e t e r m i n i n g  t h e  n a t u r e  
and d i s t r i b u t i o n  o f  s h a l l o w  water m a r i n e  h a b i t a t s .  I t  is on  t h i s  s h e l f  t h a t  
a l m o s t  a l l  t h e  o f f s h o r e  c o r a l  reefs and i s l a n d s  are l o c a t e d ,  g e n e r a l l y  o c c u r r i n g  
where  f a u l t i n g  w i t h i n  t h e  s h e l f  f l o o r  h a s  l i f t e d  p a r t s  o f  t h e  s e a b e d  c l o s e  t o ,  
o r  above ,  t h e  water's edge .  The c o a s t a l  p l a i n  c a n  b e  viewed as a t h i r d  t e r r a c e ,  
r i s i n g  a b r u p t l y  i n  t u r n  t o  t h e  Red S e a  h i l l s  and t h e  e s c a r p m e n t s  o f  t h e  H e j a z  
and  t h e  A f r i c a n  r i f t .  Thus t h e  Red S e a  and Gu l f  of Aden r i f t - v a l l e y  s y s t e m  c a n  
b e  viewed a s  a n  o v e r a l l  f o u r - t i e r  s t r u c t u r e .  F u r t h e r  d i s c u s s i o n s  o f  t h e  c o a s t a l  
geonorpho logy  o f  t h e  r e g i o n  c a n  be  found  i n  Cox ( 1931 1 ,  G u i l c h e r  ( 1955 1 ,  A l l a n  
and M o r e l l i  (19701 ,  Brown (19701 ,  and D u b e r t r e t  ( 1 9 7 0 ) .  

Climate. 

Wind. 

P r e v a i l i n g  wind d i r e c t i o n  and r a i n f a l l  t e n d  t o  b e  d e t e r m i n e d  by t h e  
n o r t h - e a s t  monsoon i n  w i n t e r  and t h e  sou th -wes t  monsoon i n  t h e  sunnier.  The 
p r e v a i l i n g  wind d i r e c t i o n  is NNW t h r o u g h o u t  t h e  y e a r  i n  t h e  n o r t h e r n  Red S e a  
e x c e p t  f o r  o c c a s i o n a l  s o u t h e r l y  winds  t h a t  blow d u r i n g  t h e  w i n t e r  months.  I n  
t h e  s o u t h  ( s o u t h  o f  20Â°N t h e  p r e v a i l i n g  wind d i r e c t i o n  i n  t h e  summer is 
n o r t h e r l y  w h i l s t  i n  t h e  w i n t e r  i t  is SSE. 

An i n t e r m e d i a t e  s i t u a t i o n  h o l d s  i n  t h e  c e n t r a l  Red Sea between t h e s e  
n o r t h e r l y  and s o u t h e r l y  i n f l u e n c e s .  T h i s  area is c h a r a c t e r i s e d  by r e l a t i v e l y  
low p r e s s u r e  ca lms .  By t h e  b e g i n n i n g  o f  summer t h i s  i n t e r m e d i a t e  zone  moves 
g r a d u a l l y  s o u t h  g i v i n g  r i se  t o  t h e  s e a s o n a l  t r a n s i t i o n  i n  wind d i r e c t i o n s  i n  t h e  
s o u t h e r n  Red Sea. 



I n  a d d i t i o n ,  i n  t h e  c o a s t a l  zone,  t h e r e  is a d i u r n a l  change o f  wind 
d i r e c t i o n  from o f f s h o r e  d u r i n g  t h e  day t o  onshore  a t  n i g h t  d r i v e n  by 
d i f f e r e n t i a l  h e a t i n g  and c o o l i n g  o f  t h e  l a n d  and s e a .  

I n  t h e  Gulf  of Aden t h e  h i g h  s u r r o u n d i n g  mounta ins  r educe  t h e  i n f l u e n c e  o f  
t h e  south-west  monsoon s o  t h a t  p r e v a i l i n g  wind d i r e c t i o n  is nor th -wes t  i n  t h e  
summer. Dur ing  t h e  rest o f  t h e  y e a r  t h e  n o r t h - e a s t  monsoon g i v e s  r ise t o  
e a s t e r l y  winds  o v e r  t h e  Gulf  which v e e r  t o  t h e  s o u t h - e a s t  towards  Bab-el-Mandab. 

The a i r  t e m p e r a t u r e  is  l o w e s t ,  th roughout  t h e  y e a r ,  o v e r  t h e  n o r t h e r n  Red 
Sea. The t e m p e r a t u r e  i n c r e a s e s  r a p i d l y  s o u t h  o f  26ON. The warmest zone o f  t h e  
Red S e a  is between 20Â°N and 16ON. The s h o r e s  o f  t h e  Gulf  o f  Aden are 
c o n s i d e r e d  t o  b e  among t h e  h o t t e s t  r e g i o n  o f  t h e  world .  

T a b l e  2 - maximum and minimum a i r  t e m p e r a t u r e s  f o r  v a r i o u s  l o c a l i t i e s  i n  
t h e  Red S e a  and Gulf  o f  Aden ( f rom t a b l e  2 o f  Morcos, 1970). 

L o c a t i o n  : Max. temp. : Min. temp. : 

Suez 39.5OC O6.O0C 
Jeddah  42.0Â° 13.5OC 
Massawa 43. OÂ° 19.0Â° 
Perim 39.5OC 24.0Â° 

R a i n f a l l .  

R a i n f a l l  th roughout  t h e  Red S e a  is v e r y  low ( s e e  below from T a b l e  3 o f  
Morcos, 1970). The h i g h  mounta ins  s u r r o u n d i n g  t h e  Red s e a  c a u s e  t h e  s o u t h  west 
monsoon t o  l o s e  its m o i s t u r e  b e f o r e  r e a c h i n g  t h e  Red S e a ,  c o n s e q u e n t l y ,  r a i n f a l l  
is low d u r i n g  t h e  summer. Most o f  t h e  l i m i t e d  r a i n f a l l  o c c u r s  i n  t h e  w i n t e r  
when converg ing  a i r  masses g i v e  rise t o  showers o f  s h o r t  d u r a t i o n  o f t e n  
a s s o c i a t e d  w i t h  t h u n d e r s t o r m s  and o c c a s i o n a l l y  w i t h  dust -s torms.  The h i g h e s t  
r a i n f a l l  is g e n e r a l l y  r ecorded  from t h e  c e n t r a l  Red S e a  where t h e  n o r t h e r n  and 
s o u t h e r n  Red S e a  a i r  masses  meet. A s  is u s u a l  i n  v e r y  d r y  c l i m a t e s  t h e  annua l  
r a i n f a l l  is  s u b j e c t  t o  great v a r i a t i o n  from y e a r  t o  y e a r .  

T a b l e  3 - a v e r a g e  r a i n f a l l  i n  mm/year for  v a r i o u s ~ l o c a l i t i e s  i n  t h e  Red S e a  
and Gulf  of Aden r e g i o n  ( f rom t a b l e  3 of Morcos, 1970). 

Loca t ion  : Average r a i n f a l l  : 
( mm/year 

Suez 2 1 
Aqaba : 23 
Ghardaqa : 0 3 
Jeddah  : 6 3 
P o r t  Sudan : 109 
Massawa : 193 
Perim 4 3 



F a t e  o f  r a i n f a l l .  -- 
R i v e r s  - There  are v i r t u a l l y  no year-round f l o w i n g  r i v e r s  i n t o  t h e  Red S e a  
and Gulf  o f  Aden. Hemming (1961 1, r e p o r t s  t h a t  w a d i ' s  F a l c a t ,  S h a r i ,  
Matassrai, and Lebca,  i n  n o r t h e r n  E t h i o p i a ,  r e g u l a r l y  f l o w  as f a r  as t h e  
sea. 

F l a s h  f l o o d s  - Because most r a i n f a l l  i n  t h e  r e g i o n  f a l l s  i n  s h o r t  showers  
and t h u n d e r s t o r m s  f l a s h  f l o o d s  a r e  a widespread  f e a t u r e .  They g e n e r a l l y  
o c c u r  a t  less t h a n  y e a r l y  i n t e r v a l s  a t  one l o c a t i o n  and are more f r e q u e n t  
i n  t h e  s o u t h e r n  Red S e a  t h a n  i n  t h e  n o r t h .  

Groundwater seepage  - Groundwater s e e p a g e  o c c u r s  a t  a number o f  l o c a t i o n s  
i n  t h e  Red S e a  and,  where i t  o c c u r s ,  i t  o f t e n  g i v e s  rise t o  c o a s t a l  palm 
g r o v e s .  Ormond -- e t  a l .  ( 1984a-c, 1985a-d) r e p o r t  t h e  l o c a t i o n s  of c o a s t a l  
f r e s h w a t e r  s e e p a g e  a l o n g  t h e  Red s e a  c o a s t  o f  S a u d i  Arab ia .  E x p l o i t a b l e  
s e e p a g e  of f r e s h w a t e r  may o c c u r  o f f s h o r e  o f  Sudan ( S c h r o e d e r ,  1 9 8 2 ) .  

Dew - C o a s t a l  v e g e t a t i o n  depends  on dew f o r  w a t e r  f o r  much o f  t h e  y e a r .  - 
Mist o a s i s  - c o n d i t i o n s  f o r  m i s t  o a s i s  f o r m a t i o n  o c c u r  when w a r m  m o i s t  s e a  -- 
a i r  r i s e s ,  c o o l s ,  and condenses  on h i t t i n g  t h e  c o a s t a l  s c a r p .  Mist o a s e s  
o f t e n  s u p p o r t  a h i g h e r  l e v e l  o f  v e g e t a t i o n  t h a n  t h e  c o a s t a l  p l a i n  and are 
r e p o r t e d  from Egypt ,  Oman and Sudan. 

D e s a l i n a t i o n  - Large communities a l o n g  t h e  Red S e a  c o a s t  o f  S a u d i  A r a b i a  
are dependen t ,  d i r e c t l y  or  i n d i r e c t l y ,  on d e s a l i n a t e d  water (Couper,  1983; 
SWCC, 1 9 8 2 ) .  T h i s  s u p p l y  o f  d e s a l i n a t e d  w a t e r  is c e n t r a l  t o  t h e  
development and i n c r e a s e d  d i r e c t  and i n d i r e c t  e x p l o i t a t i o n  o f  c o a s t a l  
r e s o u r c e s  i n  t h e  r e g i o n .  

Oceanography. 

The Red S e a  and Gulf  o f  Aden are l i n k e d  th rough  t h e  Bab-el-Mandab. The Bab 
a c t s  as a s h a l l o w  s i l l  which p h y s i c a l l y  l i m i t s  t h e  i n f l u e n c e  o f  t h e  I n d i a n  Ocean 
on t h e  Red Sea .  The c o n n e c t i o n  between t h e  Red S e a  and t h e  M e d i t e r r a n e a n ,  v i a  
t h e  Suez c a n a l ,  can  e f f e c t i v e l y  b e  i g n o r e d  i n  t h e  oceanography o f  t h e  Red Sea .  

T ides .  

The Red S e a  is a l o n g ,  e l o n g a t e ,  body o f  water and 
a v e r a g e  s p r i n g  r a n g e  is abou t  0.5m b u t  d e c r e a s e s  from 
towards  t h e  c e n t r e ,  where n e a r  P o r t  Sudan and Jeddah  
d i u r n a l  t i d e .  Another  n o d a l  zone w i t h  n e g l i g a b l e  t i d e  
of  Bab-el-Mandab between Assab and Mocha. 

I n  a d d i t i o n  t o  d i u r n a l  t i d e s  t h e r e  is a s e a s o n a l  

t i d a l  r ange  is low. The 
b o t h  e n d s  (1m a t  Per im)  
t h e r e  is no a p p r e c i a b l e  

o c c u r s  j u s t  t o  t h e  n o r t h  

change i n  mean sea l e v e l  
( h i g h e r  i n  t h e  w i n t e r )  o f  up t o  37cm a t  P o r t  Sudan,  6cm at Perim, and 12cm a t  
Suez (Morcos, 1970 1 . 

T i d a l  r a n g e  i n  t h e  Gulf  o f  Aden is greater t h a n  i n  t h e  Red S e a  and r e f l e c t s  
t h e  u n r e s t r i c t e d  i n f l u e n c e  o f  t i d e s  w i t h i n  t h e  I n d i a n  Ocean. 



Water c u r r e n t s .  

Many water c u r r e n t s  i n  t h e  Red S e a  are d r i v e n  by wind. Wind p a t t e r n s  
reflect t h e  i n f l u e n c e  o f  t h e  I n d i a n  Ocean monsoons and d a i l y  and s e a s o n a l  
d i f f e r e n t i a l  h e a t i n g  o f  t h e  l a n d  and sea. I n  a d d i t i o n ,  and because  t h e  Red S e a  
is  r e l a t i v e l y  l a n d  locked  and is sur rounded  by a r i d  d e s e r t ,  water c u r r e n t s  are 
g e n e r a t e d  th rough  s a l i n i t y  g r a d i e n t s  and buoyant  f l u x  ( K l i n k e r  -- e t  a l . ,  1976) .  
T i d a l l y  d r i v e n  c u r r e n t s  have some l o c a l  s i g n i f i c a n c e  which s h o u l d  n o t  b e  
underes t ima ted .  A l l  t h e s e  i n f l u e n c e s ,  f o r  example,  c o n t r o l  t h e  d i r e c t i o n  and 
rate o f  water exchange between t h e  Red S e a  and Gulf o f  Aden th rough  t h e  
Bab-el-Mandab. S u r f  a c e  water c u r r e n t s  t e n d  t o  b e  a n t i - c l o c k w i s e  w i t h  low 
s a l i n i t y  water t r a v e l l i n g  n o r t h  up t h e  east c o a s t  o f  t h e  Red S e a ,  becoming more 
s a l i n e  as i t  c r o s s e s  t o  t h e  west, and t h e n  t r a v e l l i n g  s o u t h  down t h e  west c o a s t  
of  t h e  Red Sea. T h i s  g e n e r a l  p a t t e r n  d o e s  n o t  n e c e s s a r i l y  ho ld  l o c a l l y  due  t o  
d e f l e c t i o n  and eddy ing  caused  by t h e  s h a p e  o f  t h e  c o a s t l i n e  and t h e  p r e s e n c e  o f  
o f f s h o r e  reef complexes. A s  i t  is, t h e  c u r r e n t s  t e n d  to  b e  slow moving and 
i l l - d e f i n e d .  

The r e s i d e n c e  t ime  o f  w a t e r  i n  t h e  Red S e a  is  n o t  known. A f i g u r e  o f  o n e  
y e a r  is quo ted  f o r  t h e  Gulf  o f  Aqaba ( K l i n k e r  -- e t  a l . ,  1 9 7 6 ) .  The r e l a t i v e l y  
uniform v e r t i c a l  s a l i n i t y  and t e m p e r a t u r e  p r o f i l e s  i n  t h e  Red S e a  (Couper ,  1983)  
a r e  p robab ly  t h e  r e s u l t  o f  e x t e n s i v e  v e r t i c a l  mixing.  

The body o f  water i n  t h e  Gulf  o f  Aden is under  t h e  i n f l u e n c e  of t h r e e  
s i g n i f i c a n t  water c u r r e n t  regimes. F i r s t l y  t h e r e  is w i n d / t i d e / s a l i n i t y  d r i v e n  
water exchange w i t h  t h e  Red S e a  th rough  t h e  Bab-el-Mandab. Second ly  t h e r e  is 
t h e  i n f l u e n c e  o f  t h e  South-East  Arabian u p w e l l i n g  (which is monsoon wind 
g e n e r a t e d ) .  T h i r d l y  t h e r e  is t h e  i n f l u e n c e  o f  t h e  Somal i  u p w e l l i n g  (which is 
g e n e r a t e d  by t u r b u l e n c e  a s s o c i a t e d  w i t h  t h e  Somal i  c u r r e n t ) .  These  u p w e l l i n g s  
b r i n g  r e l a t i v e l y  c o o l ,  low s a l i n i t y ,  n u t r i e n t  r i c h ,  water t o  t h e  s u r f a c e .  The 
South-East  Arabian u p w e l l i n g  d i r e c t l y  i n f l u e n c e s  t h e  c o a s t a l  area i n  t h e  
v i c i n i t y  o f  t h e  Sou th  Yemen (PDRYI/Ornan b o r d e r  and t h e  Somal i  u p w e l l i n g  d i r e c t l y  
i n f l u e n c e s  t h e  c o a s t  o f  Somal ia  t o  a b o u t  1 I 0 N ,  where i t  comes up a g a i n s t  a 
tongue of warm w a t e r  o r i g i n a t i n g  i n  t h e  Gulf  o f  Aden. O f f s h o r e ,  however, i n  t h e  
Gulf of  Aden, t h e r e  are c o o l e r  waters a t  least 100km n o r t h  o f  52OE, s u g g e s t i n g  a 
c y c l o n i c  eddy t h a t  may s u p e r f i c i a l l y  i n f l u e n c e  t h e  oceanography o f  t h e  Gulf  o f  
Aden. 

S a l i n i t y  - and t empera tu re .  

F o r  t h e  r e a s o n s  g i v e n  above t h e  t e m p e r a t u r e  and s a l i n i t y  o f  t h e  Red Sea are 
h igh .  S a l i n i t i e s  o f  41ppt  are recorded  i n  s u r f a c e  waters a t  t h e  n o r t h  end of 
t h e  Red S e a  and d e c r e a s e  s t e a d i l y  t o  36-37ppt i n  t h e  Gulf  of Aden. I n  t h e  
n o r t h e r n  Red Sea t h e r e  is a h i g h e r  rate o f  v e r t i c a l  mix ing  w i t h  more s a l i n e  
d e e p e r  w a t e r  as w e l l  as a h i g h  rate o f  e v a p o r a t i o n .  I n  t h e  s o u t h e r n  Red S e a  
t h e r e  is t h e  i n f l u e n c e  o f  water exchange w i t h  less s a l i n e  waters from t h e  Gulf  
o f  Aden and h i g h e r  l e v e l s  o f  f r e s h w a t e r  i n p u t .  The s a l i n i t y ,  a t  e v e r y  l a t i t u d e ,  
is h i g h e r  i n  t h e  autumn than  t h e  s p r i n g .  A t  s u b - s u r f a c e  l e v e l s  t h e  s a l i n i t y  
a l s o  d e c r e a s e s  from n o r t h  t o  s o u t h  b u t  t h e  t r e n d  becomes weaker i n  d e e p e r  strata 
(Morcos, 1 9 7 0 ) .  I n  d e e p e r  w a t e r ,  i n  t h e  Red S e a ,  t h e  s a l i n i t y  is remarkably  
uniform a t  40.6ppt compared w i t h  a range  o f  36-37ppt i n  t h e  s h a l l o w s  i n  t h e  Gulf 
o f  Aden t o  34.9ppt  a t  d e p t h  (Couper,  1 9 8 3 ) .  



T h i s  v a r i a t i o n  i n  s a l i n i t y  is a l s o  r e f l e c t e d  by t h e  r a n g e  i n  t empera tu re .  
Average a n n u a l  s u r f a c e  w a t e r  t e m p e r a t u r e s  i n c r e a s e  from 22OC, un i fo rmly  down t h e  
Red S e a  t o  a maximum o f  28OC. I n  a d d i t i o n  t h e r e  is a s l i g h t  i n c r e a s e  i n  water 
t e m p e r a t u r e  from wes t  t o  e a s t  a c r o s s  t h e  Red S e a  (Morcos,  1 9 7 0 ) .  A w e l l  d e f i n e d  
s e a s o n a l  t h e r m o c l i n e  deve lopes  above 200m i n  t h e  summer. 

Water t e m p e r a t u r e s  a r e  remarkably  c o n s t a n t  a t  dep th .  A t  183m w a t e r  
t e m p e r a t u r e  i n c r e a s e s  from 18.3OC, i n  t h e  n o r t h  t o  23.9OC, i n  t h e  s o u t h .  A t  
d e p t h s  o f  more t h a n  366x1 t h e  t e m p e r a t u r e  is c o n s t a n t  a t  around 21.6OC, 
th roughout  t h e  Red Sea.  L o c a l i s e d  water t e m p e r a t u r e s  o f  up t o  56OC, (Couper ,  
1983)  and 5gÂ°C ( S c h r o e d e r ,  1982)  have been r e p o r t e d  from t h e  deep Red S e a  and 
r e f l e c t  t h e  h i g h  t e m p e r a t u r e s  a s s o c i a t e d  w i t h  c r e a t i o n  o f  new m a n t l e  m a t e r i a l .  

A t  Bab-el-Mandab t h e  t u r b u l e n c e  r e s u l t i n g  from w a t e r  exchange o v e r  t h e  
s h a l l o w  sill s e p a r a t i n g  t h e  Red S e a  and Gulf o f  Aden b r i n g s  t h e s e  s l i g h t l y  
c o o l e r  21.5OC waters t o  t h e  s u r f a c e .  Water t e m p e r a t u r e s  i n  t h e  Gulf o f  Aden a r e  
much more v a r i a b l e  and r e f l e c t  t h e  i n f l u e n c e  o f  t h e  t h r e e  c u r r e n t  r eg imes  
d e s c r i b e d  on page 5 .  Thus s u r f a c e  w a t e r  t e m p e r a t u r e s  may r e a c h  25OC, w h i l s t  
w a t e r  i n  u p w e l l i n g  a r e a s  may be  a t  15OC (Couper ,  1 9 8 3 ) .  
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CONSERVATION AND MANAGEMENT ACTIVITIES 

I n t e r n a t i o n a l  

I n t e r n a t i o n a l  c o n s e r v a t i o n a l  a c t i v i t i e s .  

The Saud i  Sudanese Red S e a  commission i s  d e t e r m i n i n g  s t a n d a r d s  f o r  t h e  
r e l e a s e  o f  mine t a i l i n g s  from e x p l o i t a t i o n  of  t h e  m e t a l i f e r o u s  d e p o s i t s  i n  t h e  
c e n t r a l  Red Sea.  

Co-ordinat ion o f  a l l  Red S e a  and Gulf o f  Aden a c t i v i t i e s  is t h e  
r e s p o n s i b i l i t y  o f  ALECSO. ALECSO p r o v i d e s  t h e  i n t e r i m  s e c r e t a r i a t  f o r  PERSGA 
w i t h  UNEP (Regiona l  seas)/UNESCO fCOMARI/IUCK a d v i s i n g  as r e q u i r e d .  

IMCO h a s  been approached,  v i a  t h e  r e g i o n a l  s e a s  programme o f  UNEP/PERSGA, 
t o  assist i n  a d v i s i n g  on t h e  e s t a b l i s h m e n t  of a r e g i o n a l  o i l  combat t ing  c e n t r e .  

COMAR ( C o a s t a l  MARine p r o j e c t  of UNESCO) is a major  i n t e r - r e g i o n a l  p r o j e c t  
on r e s e a r c h  and t r a i n i n g  l e a d i n g  t o  t h e  i n t e g r a t e d  management o f  c o a s t a l  
s y s  terns. 

Egypt,  Israel, J o r d a n ,  S a u d i  Arabia and Sudan are a l l  r e p o r t e d  t o  have 
n a t i o n a l  UNESCO Man and t h e  Biosphere  (MAB) committees.  S e v e r a l  of t h e  MAB 
p r o j e c t s  are r e l e v a n t  to t h e  review - e.g. P r o j e c t  5 ,  E c o l o g i c a l  e f f e c t s  of 
human a c t i v i t i e s  on t h e  v a l u e  and r e s o u r c e s  o f  l a k e s ,  marshes ,  r i v e r s ,  d e l t a s ,  
e s t u a r i e s  and c o a s t a l  zones.  

S i n c e  1976 a number o f  seminars ,  t r a i n i n g  c o u r s e s ,  and workshops have been 
h e l d  i n  t h e  framework o f  PERSGA w i t h  s u p p o r t  from UNESCO and UNEP. 

Sudan - January  1983, a symposium on t h e  Red Sea ,  Gulf o f  Aden, and c o a s t a l  
NW I n d i a n  Ocean was convened w i t h  s u p p o r t  from ALECSO, t h e  S a u d i  Sudanese Red 
S e a  commission and UNESCO. 

S a u d i  Arab ia  ( Jeddah)  - J a n u a r y  1984, Symposium on t h e  c o r a l  r e e f  
environment  o f  t h e  Red S e a  p a r t l y  funded by UNESCO. 

S a u d i  Arab ia  is a co-sponser o f  t h e  world  c h a r t e r  f o r  n a t u r e  i n  t h e  g e n e r a l  
assembly o f  t h e  Uni ted Nat ions  ( c i t e d  Hicks ,  1985) .  

I n  1980 t h e  I n d i a n  Ocean A l l i a n c e  ( I O A ,  1980) approved s e v e r a l  
recommendations; 

Recommendation 1 : T h a t  t h e  Governments o f  t h e  I n d i a n  Ocean c o a s t a l  s ta tes  
form an  I n d i a n  Ocean A l l i a n c e  f o r  c o n s e r v a t i o n ,  i n c l u d i n g  r a t i o n a l  u s e  o f  
n a t u r a l  r e s o u r c e s  and r e l a t e d  r e s e a r c h ,  and t h a t  a working g roup  be  se t  up and 
convened as soon as p o s s i b l e  t o  d i s c u s s  d e t a i l s  f o r  i ts e s t a b l i s h m e n t  and 
o p e r a t i o n .  



Recommendation 10 : That  t h e  Governments of t h e  I n d i a n  Ocean c o a s t a l  s t a t e s  
r e q u e s t  I U C N  t o  se t  up a r e g i o n a l  p r o j e c t  f o r  marine  t u r t l e s  i n  t h e  I n d i a n  Ocean 
which would be Oceanwide, t o  b r i n g  t o g e t h e r  e x i s t i n g  d a t a  and p r o v i d e  new d a t a  
which can be  used i n  t h e  d e s i g n  o f  a r a t i o n a l  management programme i n c l u d i n g  
e d u c a t i o n  a t  n a t i o n a l  l e v e l s .  

Recommendation 12 : That  t h e  Governments o f  t h e  I n d i a n  Ocean c o a s t a l  s tates 
c o n s i d e r  t h e  problem o f  s e a - s h e l l  c o l l e c t i n g  a t  n a t i o n a l  l e v e l  and work f o r  t h e  
e s t a b l i s h m e n t  o f  p r o t e c t e d  areas which can  p r o v i d e  b r e e d i n g  n u c l e i  o f  marine  
m o l l u s c s  f o r  r e p o p u l a t i n g  over-exploted a r e a s .  

Recommendation 1 3  : That  t h e  Governments o f  t h e  I n d i a n  ocean c o a s t a l  s t a t e s  
r e q u e s t  t h a t  i n t e r g o v e r n m e n t a l  o r g a n i s a t i o n s  concerned w i t h  o i l  p o l l u t i o n  
c o n t r o l  t a k e  u r g e n t  a c t i o n  t o  d e a l  w i t h  t h e  i n c r e a s i n g  problem o f  s p i l l a g e  i n  
t h e  I n d i a n  Ocean. 

S e v e r a l  recommendations relate t o  t h e  I n d i a n  Ocean whale s a n c t u a r y  and t h e  
p r o t e c t i o n  o f  marine  mammals. 

I n t e r n a t i o n a l  Laws and Convent ions .  -- 

- The I n d i a n  Ocean whale S a n c t u a r y  i n c l u d e s  t h e  Red S e a  and Gulf o f  Aden 
(IWC, 1 9 8 1 ) .  

- 6 c o u n t r i e s  (see page 1 )  are members o f  t h e  Red S e a  and Gulf o f  Aden 
Environment Programme (PERSGA, 1981) .  I t  is i n t e r e s t i n g  t o  n o t e  h e r e  t h a t  i n  
The Environmental  Law o f  t h e  S e a  ( I U C N ,  1981 e i g h t  c o u n t r i e s  a r e  quo ted  as 
b e i n g  menbers o f  PERSGA, t h i s  i n c l u d e s  E t h i o p i a  and Egypt.  

- I n  1982 a c o n f e r e n c e  o f  p l e n i p o t e n t i a r i e s ,  convened by ALECSO, and 
i n c l u d i n g  s i x  c o a s t a l  s tates and P a l e s t i n e  ( r e p r e s e n t e d  by t h e  PLO) adopted t h e  
Regional  Convention f o r  t h e  Conserva t ion  o f  t h e  Red S e a  and Gulf o f  Aden. The 
conven t ion  a l s o  s i g n e d  a p r o t o c o l  on co-opera t ion  t o  combat p o l l u t i o n  
emergencies .  The p r o c e s s  o f  r a t i f i c a t i o n  by member s tates,  o f  t h e  conven t ion ,  
is proceeding.  For  example see t h e  S a u d i  Arabian EPPCOM r e s o l u t i o n  1  ( 1 9 8 4 ) .  
The conven t ion  p r o v i d e s  a d e q u a t e  p r o t o c o l  f o r  t h e  development o f  a comprehensive 
programme f o r  t h e  c o n s e r v a t i o n  o f  t h e  Red Sea and Gulf o f  Aden i n c l u d i n g  t h e  
open sea (PERSGA, 1981) .  

- The A f r i c a n  Convention on t h e  c o n s e r v a t i o n  o f  n a t u r a l  r e s o u r c e s  (1968)  
i n c l u d e s  t h e  f o l l o w i n g  s i g n i t o r i e s  from t h e  Red Sea and Gulf o f  Aden r e g i o n  - 
D j i b o u t i ,  Egypt and Sudan (Navid,  1981) .  

- Other  l e g i s l a t i o n  a p p r o p r i a t e  t o  t h e  r e g i o n  is t h a t  p e r t a i n i n g  t o  t h e  law 
of t h e  sea which d i v i d e s  t h e  sea i n t o  t h r e e  r e g i o n s :  

I n t e r n a l  waters. 
An e x c l u s i v e  economic zone where t h e  n a t i o n  h a s  
c o n t r o l  o v e r ,  b u t  is r e q u i r e d  t o  e n s u r e  non-over 
e x p l o i t a t i o n  o f  s t o c k s .  
High seas t o t a l l y  covered by i n t e r n a t i o n a l  
agreements .  



S o m a l i  l aw no. 37  o f  10.9.72 sets a 200 n a u t i c a l  mile economic zone  ( S a l a h  
unpub l .  man.) .  The Somal i  government h a s  s i g n e d ,  b u t  n o t  r a t i f i e d ,  t h e  UN 
c o n v e n t i o n  on  t h e  law o f  t h e  sea. The c o u n t r y  f u l l y  s u p p o r t s  p a r t  1 0  o f  t h e  
c o n v e n t i o n  which aims t o  p r o t e c t  and p r e s e r v e  t h e  m a r i n e  env i ronment .  

- The S a u d i  Sudanese  Red S e a  commission was set  u p  t o  e x p l o i t  d e e p  sea 
m e t a l i f e r o u s  d e p o s i t s  between S a u d i  A r a b i a  and Sudan and h a s  o b s e r v e r  s t a t u s  a t  
t h e  U n i t e d  N a t i o n s  c o n f e r e n c e  on  t h e  Law o f  t h e  S e a  (Nawab, 1 9 8 0 ) .  

- Egypt ,  Israel, J o r d a n  and Sudan are s i g n i t o r i e s  o f  CITES ( T r a f f i c ,  1 9 8 4 ) .  
S a u d i  A r a b i a  is c o n s i d e r i n g  becoming a s i g n i t o r y  (EPPCOM, 19841. 

- Egyp t ,  J o r d a n ,  S a u d i  A r a b i a ,  Sudan,  E t h i o p i a ,  and S o u t h  Yemen (PDRY) are 
p a r t i e s  t o  t h e  World H e r i t a g e  Conven t ion  (Oryx 1983,  v o l .  1 7 ,  no. 2 ,  p .58 ) .  
N o r t h  Yemen ( Y A R )  r a t i f i e d  t h e  c o n v e n t i o n  i n  J a n u a r y  1984. Only one  o f  t h e s e  
c o u n t r i e s ,  E t h i o p i a ,  h a s  a n a t u r a l  s i te  i n s c r i b e d  u n d e r  t h e  c o n v e n t i o n  and i t ,  
( S i m e n ) ,  is i n l a n d .  

- Egyp t ,  Israel and Somalia have  s i g n e d  t h e  Bonn c o n v e n t i o n  on  m i g r a t o r y  
s p e c i e s .  

- D j i b o u t i  and S o u t h  Yemen (PDRY) are members o f  t h e  I n d i a n  Ocean a l l i a n c e .  
I n  1980 t h e  a l l i a n c e  approved v a r i o u s  recommendations ( I O A ,  1 9 8 0 ) .  

- J o r d a n  is a p a r t y  t o  t h e  Conven t ion  on  Wet lands  o f  I n t e r n a t i o n a l  
I m p o r t a n c e  E s p e c i a l l y  as Waterfowl  H a b i t a t  (RAMSAR o r  Wet lands  c o n v e n t i o n ) .  

- The Red Sea is to  become a ' s p e c i a l  area' where o p e r a t i o n a l  o i l  
d i s c h a r g e s  are r e s t r i c t e d  (MARPOL, 73 /78)  o n c e  t h e  n e c e s s a r y  r e c e p t i o n  
f a c i l i t i e s  are p r o v i d e d  (1140, 1 9 8 3 ) .  Two o t h e r  c o n v e n t i o n s  relate to  t h i s  and 
are of r e l e v a n c e  to  t h e  r e g i o n .  

- The I n t e r n a t i o n a l  O i l  p o l l u t i o n  compensa t ion  fund  o f  1971 (IOPCI. 

- The I n t e r n a t i o n a l  c o n v e n t i o n  on  c i v i l  l i a b i l i t y  for o i l  p o l l u t i o n  damage. 

N a t i o n a l  C o n s e r v a t i o n a l  a c t i v i t i e s .  

F o r  a d d i t i o n a l  c o n s e r v a t i o n  a c t i v i t i e s  i n  t h e  r e g i o n  see t h e  C o r a l  Reef 
D i r e c t o r y  ( i n  p r e s s ) .  

J o r d a n .  

P r o p o s a l s  for  d e s i g n a t i o n  o f  a m a r i n e  p a r k  b o r d e r i n g  7km of t h e  J o r d a n i a n  
Red Sea c o a s t  have  been comple ted .  The programme is funded  j o i n t l y  by ALECSO, 
PERSGA and t h e  Aqaba R e g i o n a l  A u t h o r i t y  ( A . R . A . ) ,  ( J o r d a n  Times,  August ,  1 9 8 4 ) .  
The J o r d a n i a n  Government h a s  opened a ' P r o t e c t i o n  o f  t h e  Environment  O f f i c e '  
which  h a s  r e p r e s e n t a t i v e s  f rom s e v e r a l  m i n i s t r i e s .  I n  a d d i t i o n  t h e  A.R.A.  h a s  a 
b l u e - p r i n t  f o r  a f i v e  y e a r  p l a n  s t a r t i n g  i n  1989 which w i l l  i n c l u d e  improvements 
i n  t o u r i s t  f a c i l i t i e s ,  c l e a n i n g  o f  b e a c h e s ,  c o m p l e t i o n  o f  a sewage s y s t e m ,  and 
r e v i t a l i s a t i o n  o f  t h e  f i s h i n g  i n d u s t r y  ( J e r u s a l e m  S t a r  August  1 9 8 4 ) .  



E x p e r t s  are t o  u n d e r t a k e  a s u r v e y  o f  t h e  Hamata m a r i n e  area i n  t h e  coming 
y e a r .  A c t i v i t i e s  aimed a t  c o n s e r v i n g  t h e  p r o t e c t e d  areas d e s i g n a t e d  i n  t h e  
n o r t h  E g y p t i a n  Red S e a  a r e  c o n t i n u i n g  (see p a g e s  1 3  & 1 4 ) .  UNESCO/UNDP have  
p r o v i d e d  f i n d s  f o r  t h e  p e r i o d  1980-1984 f o r  s t u d i e s  o n  a q u a t i c  and  e n v i r o n m e n t a l  
p o l l u t i o n  p r o t e c t i o n .  

S a u d i  Arab ia .  

A p r e l i m i n a r y  i d e n t i f i c a t i o n  and s u r v e y  of c r i t i c a l  s h a l l o w  water m a r i n e  
h a b i t a t s  i n  t h e  S a u d i  Arab ian  Red S e a  h a s  j u s t  been comple ted  i n  c o o p e r a t i o n  
be tween MEPA/IUCN/PERSGA and ALECSO (Ormond -- e t  a l . ,  1984a-c,  1985a-dl .  V a r i o u s  
recommendations a r i s i n g  f rom t h a t  s u r v e y  have  been i n c o r p o r a t e d  i n t o  EPPCOM 
r e s o l u t i o n  4 ( 1 9 8 4 ) .  I f  a p p r o v a l  o f  r e s o l u t i o n  4 is g i v e n ,  by t h e  c o u n c i l  of 
M i n i s t e r s ,  a d e t a i l e d  c o a s t a l  zone  management p l a n  w i l l  b e  deve loped  d u r i n g  t h e  
p e r i o d  o f  t h e  morator ium.  A c o a s t a l  zone  management workshop is p l a n n e d  for  
1 985. 

Sudan.  

I t  is hoped,  t h a t  S u d a n ' s  first m a r i n e  n a t i o n a l  p a r k  w i l l  b e  e s t a b l i s h e d  a t  
Sanganeb a t o l l  n o r t h  east o f  P o r t  Sudan. Some y e a r s  ago  t h e  reef was d e c l a r e d  
c l o s e d  t o  commercia l  f i s h i n g ' ,  and I U C N  and WWF p r o v i d e d  f u n d s  for  a 
f e a s i b i l i t y  s t u d y  and t h e  p r e p a r a t i o n  o f  management p l a n s .  Sanganeb a t o l l  was 
nominated  by t h e  Sudanese  Government as a World H e r i t a g e  S i t e  i n  1983.  The 
n o m i n a t i o n  was d e f e r r e d ,  p a r t l y  b e c a u s e  t h e  area h a s  y e t  to  b e  d e c l a r e d .  A 
p r e l i m i n a r y  p r o p o s a l  h a s  a l s o  been s u b m i t t e d  f o r  a ' P o r t  Sudan Mar ine  N a t i o n a l  
P a r k '  ( S c h r o e d e r ,  1 9 8 2 ) .  F u r t h e r  a f i e l d  o t h e r  areas have  been i d e n t i f i e d  as 
c a n d i d a t e  si tes f o r  m a r i n e  p a r k s  and r e s e r v e s  (Ormond, 1 9 8 0 ) .  These  i n c l u d e  two 
p a r t i c u l a r  areas: 

The S u a k i n  a r c h i p e l a g o  - a b o u t  100km s o u t h  o f  P o r t  Sudan.  T h i s  a r c h i p e l a g o  - 
p r o v i d e s  a l a r g e  g r o u p  o f  s c a t t e r e d  reefs, a to l l s ,  and i s l a n d s ,  i n c l u d i n g  
some o f  t h e  r i c h e s t  c o r a l  communi t ies  i n  t h e  Red Sea, and i s l a n d s  w i t h  
s i g n i f i c a n t  t u r t l e  and s e a b i r d  n e s t i n g .  

I s l a n d s  n o r t h  o f  P o r t  Sudan - a r e g i o n  a b o u t  80km n o r t h  o f  P o r t  Sudan ---- 
i n c l u d i n g  t h e  T a i l a  I s l a n d s ,  Mersa I n k a f e i l  and a l l ,  o r  p a r t ,  of Mukkawar 
I s l a n d .  The area i n c l u d e s  we l l -deve loped  mangroves,  as w e l l  as reefs, 
s e a b i r d  c o l o n i e s ,  and t u r t l e  b r e e d i n g  g rounds .  

E t h i o p i a .  

P o l i t i c a l  e v e n t s  d u r i n g  t h e  last  t e n  y e a r s  have  p r e v e n t e d  i m p l e m e n t a t i o n  of 
t h e  c o n s e r v a t i o n  d e s i g n a t i o n s  i d e n t i f i e d  on  page  15 .  

I n  1983 IMO (IMO, 1983)  h e l d  an  E t h i o p i a n  n a t i o n a l  s e m i n a r  on  m a r i n e  
p o l l u t i o n  p r e v e n t i o n ,  c o n t r o l ,  and r e s p o n s e .  The s e m i n a r  was funded by S I D A  
(Swed i sh  I n t e r n a t i o n a l  Development Agency) and  UNEP. A s  a  r e s u l t  o f  t h e  s e m i n a r  
t h e  m a r i n e  t r a n s p o r t  a u t h o r i t y  a g r e e d  to  c o - o r d i n a t e  t h e  f o r m a t i o n  of a work ing  
g r o u p  t o  a d d r e s s  t h e  development  o f  a n a t i o n a l  o i l  s p i l l  c o n t i n g e n c y  p l a n .  The 
r e p o r t  of  t h e  m e e t i n g  i d e n t i f i e s  a d r a f t  set  o f  r e g u l a t i o n s  by t h e  E t h i o p i a  sea 
p o r t s  a d m i n i s t r a t i o n  which a d d r e s s e s  t h e  s u b j e c t  o f  c a r g o  d i s c h a r g e / l o a d i n g ,  o i l  
s p i l l a g e s ,  and d e t e r r e n t  p e n a l t i e s .  IMO r e p r e s e n t a t i v e s  a t  t h e  m e e t i n g  
recommended t h a t  t h e  p e n a l t i e s  b e  i n c r e a s e d  t o  rea l is t ic  l e v e l s .  

- 



Nor th  Yemen 

UNESCO/UNDP have  funded  a n  a d v i s o r y  m i s s i o n  f o r  development  of  a m a r i n e  
r e s e a r c h  i n s t i t u t e .  T h e r e  are p l a n s ,  i n  1985,  t o  u n d e r t a k e  a p r e l i m i n a r y  
s h a l l o w  w a t e r  c r i t i c a l  m a r i n e  h a b i t a t  s u r v e y  o f  Nor th  Yemen t h r o u g h  t h e  Mar ine  
c o n s e r v a t i o n  f o c a l  p o i n t  a t  t h e  U n i v e r s i t y  o f  S a n a ' a  and funded  t h r o u g h  
PERSGA/ALECSO. 

A good s t a n d  o f  A v i c e n n i a  m a r i n a  mangrove o c c u r s  a t  Oreste p o i n t  on t h e  
S a u d i / N o r t h  Yemen ( Y A R )  b o r d e r .  I t  h a s  been  recommended (IUCN/Hicks, 1 9 8 5 )  t h a t  
t h e  area o f  t h i s  mangrove s t a n d  t h a t  l i e s  w i t h i n  S a u d i  A r a b i a n  j u r i s d i c t i o n  
s h o u l d  b e  g i v e n  p r o t e c t e d  s t a t u s .  It is s u g g e s t e d  t h a t  a similar recommendation 
s h o u l d  b e  e x t e n d e d  t o  t h e  area c o n t r o l l e d  by Nor th  Yemen ( Y A R ) .  

P r e l i m i n a r y  d a t a  and i n f o r m a t i o n  s u g g e s t s  t h a t  two p a r t i c u l a r  areas may b e  
c a n d i d a t e  s i t e s  f o r  m a r i n e  p a r k s  (Ormond, 1 9 8 0 ) .  These  are; 

I sa  p e n i n s u l a  - t h e  s o u t h w e s t  s i d e  o f  t h e  Isa p e n i n s u l a  n o t  f a r  from Sa l i f .  - 
T h i s  area p r o b a b l y  h a s  t h e  b e s t  c o r a l  reefs on  t h e  Nor th  Yemen ( Y A R )  
ma in l and  and is c o n v e n i e n t  f o r  t o u r i s t s  and  v i s i t o r s  f rom Hodeida .  

The Zugar  I s l a n d s  - which are l o c a t e d  a t  a p o t e n t i a l l y  i n t e r e s t i n g  -- 
z o o g e o g r a p h i c  p o i n t  on t h e  boundary  be tween t h e  I n d i a n  Ocean and t h e  Red 
Sea. They a p p a r e n t l y  h a v e  a r i c h  i n t e r e s t i n g  s u b l i t t o r a l  f a u n a .  

S o u t h  Yemen (PDRY). 

The  Mar ine  S c i e n c e  and R e s o u r c e s  R e s e a r c h  C e n t r e  (MSRC) was e s t a b l i s h e d  i n  
1983  by t h e  Government o f  S o u t h  Yemen (PDRY) and w i t h  t h e  a s s i s t a n c e  f rom UNESCO 
and t h e  I s l a m i c  development  bank.  Fund ing  f o r  t h e  c e n t r e  is  a v a i l a b l e  f o r  t h e  
p e r i o d  1977-1986. The MSRC is a f u n c t i o n a l  u n i t  o f  t h e  M i n i s t r y  o f  F i s h  Weal th  
and  t h e  r e s e a r c h  a c t i v i t i e s  w i l l  i n c l u d e  m a r i c u l t u r e  and t h e  a s s e s s m e n t  and 
m o n i t o r i n g  o f  m a r i n e  p o l l u t i o n .  

A s  a r e s u l t  o f  a v i s i t  t o  S o u t h  Yemen (PDRY) Ghadaf and  S t i r n ,  ( 1 9 8 3 )  
r e p o r t  o n  p r e l i m i n a r y  recommendat ions  for  p r o t e c t e d  areas. 

The P e n i n s u l a  Has Abu Q u i z a r a  - t o  i n c l u d e  rocky  s h o r e s  and s u b m a r i n e  - -- 
communi t i e s  on  p r i m a r y  h a r d  b o t t o m s ,  and c o r a l  f i e l d s .  

V i c i n i t y  o f  Per im i s l a n d  - T r a n s i e n t  c o r a l  f i e l d s  and  h a r d  bo t tom - -  
communi t i e s  i n  t h e  r e g i o n  o f  Pe r im i s l a n d  and  t h e  l a g o o n  of G h u r a i r a .  

S o c o t r a  - P a r t  o f  t h e  u n i q u e  t e r r e s t r i a U m a r i n e  env i ronmen t  of  S o c o t r a .  
With r e f e r e n c e  t o  t h i s  t h e  UNEP s t a te  o f  t h e  env i ronmen t  r e p o r t  for  1980 
(UNEP, 1980b)  s tates t h a t  t h e  Government o f  S o u t h  Yemen (PDRY) i n t e n d s  t o  
t r a n s f o r m  S o c o t r a  i n t o  a n a t u r a l  r e s e r v e  b e c a u s e  o f  i ts z o o g e o g r a p h i c  
i m p o r t a n c e  and d i v e r s e  f lora  and f a u n a .  

N i s h t u n  - The f a r  e a s t e r n  m a r i n e  e n v i r o n m e n t s  i n  t h e  N i s h t u n  area. 

I n  a d d i t i o n  t h e y  p roposed  a series o f  a c t i v i t i e s  t o  b e  d e v e l o p e d  a t  t h e  
I n s t i t u t e  of Mar ine  S c i e n c e s .  



The M i n i s t r y  o f  F i s h  Weal th  s u b m i t t e d  a p r o j e c t  document t o  UNEP c o n c e r n i n g  
f i s h e r i e s  deve lopmen t  w i t h  t h e  aim o f  p r o t e c t i n g  t h e  m a r i n e  e n v i r o n m e n t  and 
e n h a n c i n g  c o a s t a l  management programmes. I t  was p roposed  t h a t  a m i s s i o n  
c o n p r i s i n g  FAO, IAEA, I U C H ,  UNEP and RSP v i s i t  S o u t h  Yemen (PDRY) t o  d e v e l o p  t h e  
p r o j e c t .  

A sewerage s y s t e m  is u n d e r  c o n s t r u c t i o n  and is p lanned  t o  b e  comple t ed  by 
1985.  I t  is  i n t e n d e d  t h a t  t h e  s y s t e m  d i s c h a r g e  20-25 m i l l i o n  c u b i c  meters o f  
p r i m a r y  t r e a t e d  wastewater i n t o  t h e  sea. The UNEP/ECWA m i s s i o n  r e p o r t s  t h a t  
m o n i t o r i n g  of  t h i s  d i s c h a r g e  is  n o t  a d e q u a t e  and t h a t  t h e  water s h o u l d  b e  u s e d  
f o r  l a n d  i r r i g a t i o n .  

T a n g i ,  ( 1 9 8 4 )  r e p o r t s  on c o n s u l t a t i o n s  w i t h  S o u t h  Yemen (PDRY) a u t h o r i t i e s  
r e g a r d i n g  f o r m u l a t i o n  o f  a comprehens ive  a c t i o n  p l a n  f o r  p r o t e c t i o n  and 
development  o f  t h e  m a r i n e  env i ronmen t  and c o a s t a l  area r e s o u r c e s .  He r e p o r t s  
t h a t  f u n d s  are u n a v a i l a b l e  f rom RS/PAC f o r  t h i s  p u r p o s e  a t  t h i s  time and 
s u g g e s t s  t h a t  ROWA (UNEP r e g i o n a l  o f f i c e  f o r  West Asia) s e e k  t h e  r e q u i r e d  f u n d s .  

E h r e n f i e l d  ( 1 9 8 1 )  s u g g e s t s  t h a t  a h i g h  i n t e r n a t i o n a l  p r i o r i t y ,  by r e a s o n  o f  
large p o p u l a t i o n  s i z e ,  s h o u l d  b e  t h e  p r o t e c t i o n  o f  t h e  H a w k s b i l l ,  E r e t m o c h e l y s  
i m b r i c a t a ,  n e s t i n g  p o p u l a t i o n  a t  J a b a l  Az iz .  I n  a d d i t i o n  S o u t h  Yemen (PDRY) 
p r o v i d e s  a. m a j o r  n e s t i n g  area f o r  t h e  Green  t u r t l e ,  C h e l o n i a  mydas w i t h  t h e  
h i g h e s t  n e s t i n g  l e v e l s  r e p o r t e d  f o r  t h e  A r a b i a n  p e n i n s u l a &  Barwan i ,  1981 ) 
and i n  t h e  t o p  t e n  s i t e s  f o r  n e s t i n g  o f  t h i s  s p e c i e s  wor ldwide .  F o r  t h e s e  
r e a s o n s  c o n s e r v a t i o n  o f  t h e s e  n e s t i n g  areas s h o u l d  a l s o  b e  c o n s i d e r e d  a h i g h  
i n t e r n a t i o n a l  p r i o r i t y .  

F i v e  m i n i s t r i e s  are i n v o l v e d  i n  c o n s e r v a t i o n  a c t i v i t i e s  i n  S o m a l i a  and 
t h e i r  r o l e s  are n o t  d e f i n e d .  S i n g h ,  ( 1 9 8 3 )  refers t o  4 i n s t i t u t e s  a s s o c i a t e d  
w i t h  m a r i n e  c o n s e r v a t i o n  a c t i v i t i e s  i n  t h e  r e g i o n .  

S i m o n e t t a  and S i m o n e t t a  ( 1 9 8 3 )  r e p o r t  on  two p r o t e c t e d  areas i n c o r p o r a t i n g  
a c o a s t a l  e l e m e n t  i n  t h e  Somal i  s e c t i o n  o f  c o a s t  b o r d e r i n g  t h e  G u l f  o f  Aden. 
The first t t Z e i l a t t  was e s t a b l i s h e d  by t h e  B r i t i s h  as a huge p a r t i a l  r e s e r v e  
c o v e r i n g  N.W. S o m a l i a .  However, t h e  r e s e r v e  area was n e v e r  e n f o r c e d .  S i m o n e t t a  
and S i m o n e t t a  ( 1 9 8 3 )  p r o p o s e  t h a t  t h i s  r e s e r v e  area s h o u l d  b e  s u b d i v i d e d  i n t o  
two r e d u c e d  and s e p a r a t e  areas, o n e  to  i n c l u d e  Zeila and t h e  i s l a n d s  o f  its 
c o a s t .  They s u g g e s t  t h a t  t h e  s e c o n d  area, ItDaalott f o r e s t ,  s h o u l d  b e  e x t e n d e d  t o  
t h e  c o a s t .  

T u r t l e s  are r e c o g n i s e d  as h a v i n g  economic  s i g n i f i c a n c e ,  and  t h e  c r e a t i o n  o f  
t u r t l e  r e s e r v e s  fo rms  o n e  p a r t  o f  a p r o p o s a l  i n  a d r a f t  f o r  new l e g i s l a t i o n .  



National Laws. - 

Jordan. 

There are national laws concerning marine pollution ( I961 article 51 /l8), 
and concerning fishing activities (1/11/56). There is the natural resources 
authority law (no. 12 1978). In addition the Royal Society for the Conservation 
of Nature, the Aqaba Regional Authority, the Environmental department within the 
Ministry of Municipalities rural affairs and the environment, and the Marine 
Science station of the Department of Sciences, the University of Jordan, all 
have a significant role in developing marine conservation in Jordan (UNEP, 
l98Oa). 

Reefs in the area are deteriorating rapidly for a variety of reasons 
including coastal development, high recreational use, sewage and phosphate input 
(Walker & Ormond, 1982). 

The Royal society for the conservation of nature proposed an act in May 
1979 for the prevention of marine and coastal pollution. Proposals for 
designation of a marine park bordering 7km of Jordanian Red Sea coastline have 
been completed. The programme is partly funded through ALECSO/PERSGA and also 
through the Aqaba Regional Authority (ARA), (Jordan Times August 1984). 

See international conservation status in this section. 

The first formal marine reserve was established in Israeli held territory 
in 1960 and has been administered by Israel's Nature Reserves Authority. 
However, the reserve only occupies 700 meters of coast and is suffering 
deterioration because of its proximity to Eilat port and town (Fishelson, 1973; 
Loya, 1975, 1976). 

In Egypt preliminary pollution abatement legislation was passed in 1962. A 
new water pollution prevention law was enacted in 1983. It is hoped that the 
creation of an 'Egyptian Environmental Affairs Agency1 will lead to measures 
enforcing and strengthening this legislation - particularly those relating to 
oil activities in the Gulf of Suez. 

Myers (1980) reports that the collection of corals, shells, and other 
marine animals is forbidden and spearfishing or the taking of coloured reef 
fishes is prohibited throughout the mainland Red Sea province and on the Sinai 
coast to the south of Tor. 

During the period when Israel occupied the Egyptian Sinai, Israeli 
legislation established a series of marine reserve zones, including Ras 
Mohammed, along the Sinai coast of the Gulf of Aqaba (Fishelson, 1980). In 1981 
parts of the coast of eastern Sinai were proclaimed protected nature areas by an 
IUCN resolution at the 15th. general assembly. The assembly also recommended 
these areas as World Heritage Sites. 



E g y p t i a n  c o n s e r v a t i o n  law no. 102 o f  1983  ( S i n a i  n e w s l e t t e r ,  1984)  set  up 
t h e  l e g i s l a t i v e  framework f o r  t h e  c r e a t i o n  o f  p r o t e c t o r a t e s .  The law a l s o  
t e n t a t i v e l y  i d e n t i f i e d  Ras M o h m a d  and T i r a n  I . / S i n a f i r  I . ,  and t h e  Hamata 
m a r i n e  zone  ( s p e c i f i c a l l y  m e n t i o n i n g  mangrove g r o w t h ) ,  s o u t h  o f  Marsa A l a m  f o r  
d e s i g n a t i o n .  On Nov. 1 3 t h .  1983 Prime M i n i s t e r i a l  d e c r e e  (no .  1068 o f  1 9 8 3 )  was 
i s s u e d  s t a t i n g  t h a t  t h e  Ras Mohammed area was c o n s i d e r e d  a  n a t i o n a l  p r o t e c t o r a t e  
i n  a c c o r d a n c e  w i t h  law 102  (Orraond, 1 9 8 5 ) .  The d e s i g n a t i o n  o f  Ras Moharnned as a 
m a r i n e  p r o t e c t o r a t e  i n c l u d e d  a n  o r d e r  f o r b i d d i n g  a v a r i e t y  o f  a c t i v i t i e s  l i k e l y  
t o  harm t h e  env i ronment .  The o r d e r  a l s o  e s t a b l i s h e d  a b r a n c h  o f  The 
Env i ronmenta l  Affairs Agency t o  s u p e r v i s e  t h e  o p e r a t i o n  o f  t h e  p r o t e c t o r a t e .  
One a s p e c t  o f  c o n c e r n  i n  t h i s  d e s i g n a t i o n  is t h a t ,  among t h e  p a r k  l e g i s l a t i o n  
b a n n i n g  a l l  e n v i r o n m e n t a l l y  d a n a g i n g  p r a c t i c e s ,  l i e s  a c l a u s e  p e r m i t t i n g  f i s h i n g  
and h u n t i n g  u n d e r  c e r t a i n  c o n d i t i o n s  which can  b e  se t  by t h e  a d m i n i s t r a t i o n  
Wells, Oryx v o l .  1 8 ,  no.  3 ) .  

S a u d i  Arab ia .  

A comprehens ive  se t  o f  a i r  and water q u a l i t y  s t a n d a r d s  have  been 
p romulga ted  by t h e  M e t e o r o l o g i c a l  and Env i ronmenta l  P r o t e c t i o n  A d m i n i s t r a t i o n  of 
t h e  M i n i s t r y  o f  Defence  and A v i a t i o n  (MEPA 1 9 8 3 ) .  The Royal  Commission a t  Yanbu 
o p e r a t e s  a ' z e r o - d i s c h a r g e '  p o l i c y  (Roya l  Commission, 1981 1. 

T h e r e  is  a  c e r t a i n  amount o f  e x i s t i n g  l e g i s l a t i o n  aimed a t  p r o t e c t i n g  
s p e c i e s  and h a b i t a t s  i n  S a u d i  Arab ia .  

A l l  areas o f  S a u d i  Arab ian  Government have  i n p u t  i n t o  Mar ine  c o n s e r v a t i o n  
a c t i v i t i e s  t h r o u g h  t h e  i n t e r - m i n i s t e r i a l  Env i ronmenta l  P r o t e c t i o n  Committee 
(EPPCOM) . However, t h e  l e a d  on  e n v i r o n m e n t a l  matters is t a k e n  by t h e  
M e t e o r o l o g i c a l  and Env i ronmenta l  P r o t e c t i o n  A d m i n i s t r a t i o n  o f  t h e  M i n i s t r y  o f  
Defence  and A v i a t i o n  (MEPA). The M i n i s t r y  o f  A g r i c u l t u r e  and Water  R e s o u r c e s  
h a s  r e s p o n s i b i l i t y  f o r  t h e  e x p l o i t a t i o n  o f  p l a n t  and an ima l  r e s o u r c e s  i n  t h e  
Kingdom i n c l u d i n g  t h e i r  p r o t e c t i o n  i n  Asir p a r k .  

The comprehens ive  l i s t  o f  r e s o l u t i o n s  p r e s e n t e d  by t h e  Env i ronmenta l  
P r o t e c t i o n  Committee (EPPCOM, 1984)  f o r  c o n s i d e r a t i o n  by t h e  C o u n c i l  o f  
M i n i s t e r s  p r o v i d e s  a framework f o r  m e e t i n g  n a t i o n a l  and i n t e r n a t i o n a l  
r e q u i r e m e n t s  f o r  c o n s e r v i n g  t h e  c o a s t a l  and o f f s h o r e  m a r i n e  env i ronment  o f  t h e  
S a u d i  Arab ian  Red sea. Note  p a r t i c u l a r l y  r e s o l u t i o n s  3,  ^ ( a ) ,  and 4 ( b ) .  

R e s o l u t i o n  3 - s e e k s  a p p r o v a l ,  by t h e  N a t i o n a l  c o u n c i l  o f  M i n i s t e r s ,  f o r  a 
N a t i o n a l  p l a n  f o r  c o m b a t t i n g  o i l  p o l l u t i o n  and o t h e r  h a z a r d o u s  s u b s t a n c e s  
i n  emergency c a s e s .  

R e s o l u t i o n  ^ ( a )  - i f  approved by t h e  c o u n c i l  o f  m i n i s t e r s ,  w i l l  r e s u l t  i n  a 
morator ium on development  and c o n s t r u c t i o n ,  f o r  t h r e e  y e a r s ,  i n  a wide  
r a n g e  o f  p roposed  c o a s t a l  and o f f s h o r e  c o n s e r v a t i o n  areas. 

R e s o l u t i o n  4 ( b )  - i f  approved by t h e  c o u n c i l  o f  m i n i s t e r s ,  w i l l  ban new 
c o a s t a l  i n f i l l i n g ,  d r e d g i n g  and s o l i d  w a s t e  d i s p o s a l  i n  a zone  t h a t  
i n c l u d e s  a l l  o f  S a u d i  Arab ian  Red S e a  t e r r i t o r i a l  w a t e r s  and 100m i n l a n d  o f  
t h e  h i g h  w a t e r  mark o r  t h e  f u r t h e s t  a n n u a l  e x t e n t  o f  t i d a l  i n u n d a t i o n .  

Asir N a t i o n a l  p a r k  h a s  a l r e a d y  been d e s i g n a t e d  and i n c l u d e s  a c o a s t a l  
e l emen t .  Asir n a t i o n a l  p a r k  is on t h e  l ist  o f  p o t e n t i a l  siÂ£p f o r  wor ld  
h e r i t a g e  s t a t u s .  



Sudan. 

The env i ronmenta l  h e a l t h  a c t  o f  1975 ( S c h r o e d e r ,  1981,  1982)  s t i p u l a t e s  
t h a t  no  s o l i d ,  l i q u i d ,  o r  gas, which may b e  a c t u a l l y  o r  p o t e n t i a l l y  ha rmfu l  t o  v 

man o r  animal  s h a l l  be  p u t  i n t o  t h e  s e a .  I n  1975 t h e  e x i s t i n g  (1937)  f i s h e r i e s  
l e g i s l a t i o n  was modi f i ed  and s t r e n g h t e n e d  t o  g i v e  a measure o f  p r o t e c t i o n  to  t h e  
r e e f s .  Spear-guns were comple te ly  banned,  and c o r a l  and s h e l l  c o l l e c t i n g ,  and 
t a k i n g  i n e d i b l e  r e e f  f i s h  s p e c i e s  p r o h i b i t e d .  More r e c e n t l y  a new f i s h e r i e s  a c t  
was r a t i f i e d  by t h e  N a t i o n a l  C a b i n e t  and N a t i o n a l  Assembly. T h i s  a c t  i n c l u d e s  
e n a b l i n g  l e g i s l a t i o n  t o  p e r m i t  t h e  e s t a b l i s h m e n t  o f  mar ine  p a r k s  and r e s e r v e s ,  
and r e g u l a t e s  c o n s t r u c t i o n  i n  and n e a r  t h e  sea (Ormond, 1 9 8 5 ) .  Sanganeb a t o l l  
was nominated by t h e  Sudanese  Government as a World H e r i t a g e  S i t e  i n  1983. The 
nominat ion was d e f e r r e d ,  p a r t l y  because  t h e  area h a s  y e t  t o  be  d e c l a r e d .  

The f o c a l  p o i n t  f o r  mar ine  c o n s e r v a t i o n  a c t i v i t i e s  is t h e  I n s t i t u t e  o f  
Oceanography o f  t h e  N a t i o n a l  Counc i l  f o r  Research.  A d r i v i n g  f o r c e  f o r  
c o n s e r v a t i o n  is t h e  Marine Conserva t ion  Committee. 

E t h i o p i a .  

Doga l i  Hero ic  Park  on Mitsl i w a t s  s o u t h  c o a s t  was e s t a b l i s h e d  i n  1970/1971, 
(AWLF, 1 9 7 2 ) .  P roc lamat ion  no. 139 o f  1978 h a s ,  as a major  purpose ,  t h e  
p r e v e n t i o n  o f  mar ine  p o l l u t i o n  ( N O ,  1 9 8 3 ) .  

A s  e a r l y  as 1968 p a r t s  of t h e  Dahlak I s l a n d s  were proposed as a mar ine  pa rk  
f o l l o w i n g  a s u r v e y  by C a r l t o n  Ray, and l e g i s l a t i o n  was a p p a r e n t l y  p r e p a r e d  
though i t  h a s  n e v e r  been p u t  i n t o  e f f e c t  (Berhanu,  1 9 7 5 ) .  P o l i t i c a l  e v e n t s  
d u r i n g  t h e  las t  t e n  y e a r s  have p reven ted  implementa t ion  o f  t h e s e  p l a n s .  

D j i b o u t i .  

Legal  p r o t e c t i o n  f o r  Muscha (Mouscha) i s l a n d s  mar ine  n a t i o n a l  p a r k  was 
e s t a b l i s h e d  i n  1972 ( I n d i a n  Ocean C o r a l  
Maska l i  i s l a n d s  i n t e g r a l  r e s e r v e  is p a r t  
p a r k  and was e s t a b l i s h e d  i n  1980. A l l  
f o r b i d d e n  under  Decree  No. 80-062-PR/MCTT 

North  Yemen ( Y A R I .  

Nor th  Yemen is a p a r t y  t o  t h e  World 
i n  J a n u a r y  1984. Law no. 1 3  o f  1975 is 

Reef D i r e c t o r y ,  i n  p r e s s ) .  The S o u t h  
o f  t h e  Muscha i s l a n d s  mar ine  n a t i o n a l  
a q u a t i c  and s u b a q u a t i c  a c t i v i t i e s  are 
( C o r a l  r e e f  d i r e c t o r y ,  i n  p r e s s ) .  

Heritage Convent ion h a v i n g  r a t i f i e d  i t  
i n  c o n n e c t i o n  w i t h  s a n i t a r y  p r o v i s i o n s  

i n  h a r b o u r s  and a i r p o r t s .  Law no. 1 3  o f  1976 r e l a t e s  to  v a r i o u s  a s p e c t s  o f  
mar ine  p o l l u t i o n .  I t  i d e n t i f i e s  t h e  p r o t o c o l  f o r  f o r b i d d i n g  d i s c h a r g e  of o i l ,  
b a l l a s t ,  r u b b i s h ,  and o t h e r  harmful  s u b s t a n c e s  i n t o  t h e  mar ine  environment .  
R e s o l u t i o n  no. 83 o f  1977 e s t a b l i s h e d  a c e n t r a l  committee and l o c a l  commit tees  
f o r  t h e  p r o t e c t i o n  o f  t h e  environment  and combat t ing  ep idemic  d i s e a s e s .  Law no. 
20 o f  1978 relates t o  f i s h e r i e s  and d e s i g n a t e s  a p e r m i t / l i c e n s i n g  sys tem f o r  
f i s h i n g  as w e l l  as banning t h e  u s e  o f  e x p l o s i v e s  o r  harmful  s u b s t a n c e s  for  
f i s h i n g  ( S t a t e  o f  environment  r e p o r t  f o r  North  Yemen, UNEP, 1 9 8 0 ~ ) .  

Nor th  Yemen ( Y A R )  h a s  no  d e f i n i t e  p l a n s  f o r  t h e  s e t t i n g  up of a n a t i o n a l  
I n s t i t u t i o n  d e a l i n g  w i t h  o v e r a l l  a s p e c t s  o f  s c i e n c e  and technology.  The f o c a l  
p o i n t  f o r  r e g i o n a l  mar ine  c o n s e r v a t i o n  programmes is t h e  U n i v e r s i t y - o f  S a n a t a .  



S o u t h  
A 

Yemen (PDRY). 

The UNEP/ECWA m i s s i o n  t o  S o u t h  Yemen (UNEP, 1984)  r e p o r t s  t h a t  
e n v i r o n m e n t a l  p r o t e c t i o n  is n o t  c o n s i d e r e d  as a p r i o r i t y  i n  t h e  c u r r e n t  f i v e  
y e a r  p l a n .  However, d e s p i t e  t h i s  c o n s e r v a t i o n  a c t i v i t i e s  are p r o c e e d i n g .  

Laws e x i s t  c o n c e r n i n g  t h e  m a r i n e  e n v i r o n m e n t ,  c o a s t a l  z o n e ,  and f i s h i n g  
f o r b i d d i n g  t h e  d i s c h a r g e  of o i l ,  b a l l a s t ,  r u b b i s h ,  and  o t h e r  h a r m f u l  s u b s t a n c e s  
i n  t h e  m a r i n e  env i ronmen t .  Law no. 24 o f  1979 p r o h i b i t s  t h e  u s e  o f  t o x i c ,  
e x p l o s i v e ,  o r  c h e m i c a l  s u b s t a n c e s  f o r  t h e  p u r p o s e  01' f i s h i n g .  

Law no. 1 3  o f  1976 l e g a l l y  e s t a b l i s h e d  t h e  N a t i o n a l  Envi ronment  C o u n c i l  
(UNEP, 1 9 8 0 b ) .  The a s s i g n m e n t  r e p o r t  (UNEP, 1984)  refers t o  t h e  N a t i o n a l  
c o u n c i l  f o r  t h e  p r o t e c t i o n  o f  t h e  e n v i r o n m e n t  b e i n g  e s t a b l i s h e d  by p r e s i d e n t i a l  
d e c r e e  law no.  8. The n a t i o n a l  c o u n c i l  f o r  t h e  env i ronmen t  and t h e  p u b l i c  
c o r p o r a t i o n  o f  f i s h  w e a l t h  (wh ich  h a s  a f i s h e r i e s  t r a i n i n g  and r e s e a r c h  c e n t e r )  
have  r e s p o n s i b i l i t y  f o r  t h e  open sea. R e s p o n s i b i l i t y  f o r  t h e  c o n s e r v a t i o n  o f  
n a t u r e ,  w i l d l i f e ,  and g e n e t i c  r e s o u r c e s  is t h e  r e s p o n s i b i l i t y  o f  t h e  M i n i s t r y  o f  
C u l t u r e  and  Tour ism,  ( S t a t e  o f  t h e  env i ronmen t  r e p o r t  f o r  S o u t h  Yemen, UNEP 
1 9 8 0 b ) .  

Somal i a .  

A c o a s t a l  z o n e  p l a n  f a l l s  w i t h i n  t h e  1982-1986 f i v e  y e a r  development  p l a n .  

Article 7  o f  law no. 1 5  ( 1 9 6 9 )  p r o h i b i t s  damage t o  any  f l o r a  i n  a zoned 
r e s e r v e  w i t h o u t  w r i t t e n  p e r m i s s i o n  o f  t h e  M i n i s t e r  o f  l i v e s t o c k ,  f o r e s t r y  and 
r a n g e ,  ( S i n g h ,  1 9 8 3 ) .  The N a t i o n a l  r a n g e  agency  o f  t h i s  M i n i s t r y  is r e s p o n s i b l e  
f o r  p r o t e c t e d  areas p l a n s  ( S a l a h ,  A.M. ,  u n p u b l i s h e d  m a n u s c r i p t ) .  

B a s i c  m a r i n e  f i s h e r i e s  l e g i s l a t i o n  is c o n t a i n e d  i n  t h e  maritime c o d e  o f  
1959 amended 1967 which  e n t r u s t e d  f i s h e r i e s  r e g u l a t i o n  t o  t h e  maritime 
a u t h o r i t y  which  f a l l s  u n d e r  t h e  m i n i s t r y  o f  m a r i n e  t r a n s p o r t  and p o r t s  ( S a l a h ,  
u n p u b l i s h e d  m a n u s c r i p t ) .  

The M i n i s t r y  o f  f i s h e r i e s  was e s t a b l i s h e d  i n  1977.  F i s h i n g  is o n l y  a l l o w e d  
by c o n c e s s i o n  f rom t h e  M i n i s t r y .  A d r a f t  law e x i s t s  t o  amend t h e  maritime code  
o f  1959 ,  ( S i n g h ,  1 9 8 3 ) .  Article 7 0  o f  t h e  maritime code  a l l o w s  t h e  p r o h i b i t i o n  
of  f i s h i n g  i n  c e r t a i n  areas. Article 71 p r o h i b i t s  dynami te ,  e l ec t r i c  c u r r e n t ,  
c h e m i c a l s  o r  similar methods  t o  k i l l  o r  s t u n  f i s h  o r  o t h e r  a n i m a l s  o r  t o  sell  
f i s h  c a u g h t  i n  t h i s  way, ( S i n g h ,  1 9 8 3 ) .  



Open Sea. -- 

C h a r a c t e r  . 
T h e r e  are two 
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c a n t  f e a t u r e s  r e l a t i n g  t o  t h e  b i o l o g y  o f  t h e  open  Red 
S e a  t h a t  d i s t i n g u i s h  i t  from t h e  A r a b i a n  Gu l f  and t h e  I n d i a n  Ocean. The  f irst  
is t h a t  t h e  e p i p e l a g i c  zone  f rom t h e  s u r f a c e  t o  100m is r e l a t i v e l y  n u t r i e n t  poor  
( W e i k e r t ,  1 0 8 2 ) .  The s e c o n d  is t h a t  t h e  r e g i o n  h a s  a r e l a t i v e l y  low 
p h y t o p l a n k t o n  and z o o p l a n k t o n  d i v e r s i t y .  Sukhanova ( 1 Q 6 Q )  c i t e d  i n  Kirnor ( 1 9 7 7 )  
r e p o r t s  t h a t  t h e  c e n t r a l  Red Sea is  t h e  p o o r e s t  i n  p h y t o p l a n k t o n  s p e c i e s  w i t h  
more d i v e r s e  p o p u l a t i o n s  i n  t h e  n o r t h e r n  and s o u t h e r n  p a r t s .  However, t h i s  may 
r e f l e c t  t h e  i n t e n s i t y  o f  s t u d y  i n  e a c h  of  t h e s e  r e g i o n s .  It is, i n  f ac t ,  more 
l i k e l y  t h a t  t h e r e  is  a d e c r e a s i n g  p h y t o p l a n k t o n  and z o o p l a n k t o n  d i v e r s i t y  
n o r t h w a r d s  i n  t h e  Red Sea (Kimor 1 9 7 7 ) .  

A number o f  f a c t o r s  p r o b a b l y  d e t e r m i n e  t h i s  s i t u a t i o n .  F i r s t l y  t h e r e  are 
n o  s i g n i f i c a n t  n u t r i e n t  r i c h  u p w e l l i n g s  i n  t h e  Red Sea. S e c o n d l y  t h e r e  is 
l i t t l e  f r e s h w a t e r  i n p u t  and a s s o c i a t e d  run -o f f  of n u t r i e n t  r i c h  s o i l  material. 
The s i t u a t i o n  is s l i g h t l y  d i f f e r e n t  i n  t h e  Gu l f  o f  Aden d u e  t o  t h e  p r o b a b l e  
p e r i p h e r a l  i n f l u e n c e  o f  t h e  S o u t h  A r a b i a n  and  S o m a l i  u p w e l l i n g s .  I n d e e d ,  Watson 
p e r s o n a l  communica t ion ) ,  r e p o r t s  t h a t  t h e  Nor th  Somali c o a s t a l  zone  i s  v e r y  
r i c h  i n  p e l a g i c  s p e c i e s .  

The r e l a t i v e  o l i g o t r o p h y  of  t h e  Red Sea o b v i o u s l y  l i m i t s  t h e  numbers o f  
h i g h e r  a n i m a l s  t h a t  t h e  open  sea c a n  s u s t a i n  e .g .  - f i s h ,  t u r t l e s ,  mammals. 
I n d e e d  i t  c a n  b e  s e e n  t h a t  most of  t h e s e  a n i m a l s  are d i r e c t l y ,  o r  i n d i r e c t l y ,  
d e p e n d e n t  on  s h a l l o w  water s u b s t r a t e s  f o r  t h e i r  f o o d .  

O c c u r r e n c e  and e x t e n t .  - 
I n  g e n e r a l  (Kimor,  1977)  most  c o n t r i b u t o r s  t o  t h e  b iogeography  o f  t h e  Red 

Sea a g r e e  t h a t  e p i p e l a g i c  s p e c i e s  are a b l e  to  p a s s  o v e r  t h e  d i v i d i n g  sill a t  
Bab-el-Mandab w i t h  t h e  s u r f a c e  c u r r e n t s  g e n e r a t e d  by t h e  monsoon winds .  T h i s  
may e x p l a i n  t h e  g e n e r a l  d e c r e a s e  i n  p h y t o p l a n k t o n  and z o o p l a n k t o n  d i v e r s i t y  on  
moving up  t h e  Red Sea as t h e  i n f l u e n c e  o f  t h e  I n d i a n  Ocean f l o r a  and  f a u n a  is 
d i l u t e d .  

T h e r e  is a  c e r t a i n  d e g r e e  of endemism r e p o r t e d  for  Red S e a  p h y t o p l a n k t o n  - 
f o r  example ;  D i n o p h y s i s  c a u d a t a ,  D. maris r u b r i ,  and D. miles o f  t h e  ---  - -  
d i n o f l a g e l l a t e s ,  and  Trichodesrnium e r y t h r a e u m  o f  t h e  f i l a m e n t o u s  b l u e - g r e e n s .  
The la t ter  s p e c i e s  is supposed  t o  bloom g i v i n g  t h e  Red Sea i ts c h a r a c t e r i s i t c  
r e d  c o l o u r .  E v i d e n c e  t h a t  t h e  open  Red Sea h a s  a r e g i o n a l  i d e n t i t y  is f u r t h e r  
s u p p o r t e d ,  Kimor (19771,  by t h e  o b s e r v a t i o n  t h a t  t h e  Red Sea, u n l i k e  
n e i g h b o u r i n g  b o d i e s  o f  w a t e r ,  h a s  a dominance of d i n o f l a g e l l a t e s  v s .  d i a t o m s .  



C o n s e r v a t i o n a l  S t a t u s .  

The c o n s e r v a t i o n  s t a t u s  o f  t h e  open sea is g e n e r a l l y  good w i t h i n  t h e  open 
Red Sea and G u l f  o f  Aden. However, o i l  p o l l u t i o n  and t h e  d i s p o s a l  o f  
m e t a l i f e r o u s  muds f rom t h e  p roposed  d e e p  sea m i n i n g  programme i n  t h e  c e n t r a l  Red 
Sea are p o i n t e d  o u t  as areas o f  c o n c e r n .  R e g i o n a l  m a r i n e  c o n s e r v a t i o n  
deve lopmen t s  are p r o c e e d i n g  a t  a real is t ic  p a c e  i n  v i ew of t h e  p o o r  s ta te  of 
development  o f  many o f  t h e  c o u n t r i e s  b o r d e r i n g  t h e  Red Sea and Gu l f  o f  Aden. 
C o n s e r v a t i o n  programmes s h o u l d  c o n c e n t r a t e  on: 

- R a t i f y i n g  i n t e r n a t i o n a l  ag reemen t s .  
- R e g i o n a l  c o - o p e r a t i o n  i n  c o n s e r v a t i o n  a c t i v i t i e s .  
- D e v e l o p i n g  l o c a l  f a c i l i t i e s  and e x p e r t i s e .  
- The i d e n t i f i c a t i o n  o f  c r i t i c a l  m a r i n e  h a b i t a t s .  
- The deve lopmen t  o f  c o a s t a l  z o n e  management p l a n s .  
- P u b l i c  a w a r e n e s s  and  e d u c a t i o n .  

Human and economic v a l u e .  -- 
The m a j o r  v a l u e  and u s e  o f  t h e  open Red Sea and Gu l f  o f  Aden is  as a 

highway for  commercial t r a d e .  The open sea p r o v i d e s  a highway f o r  t h e  
p r o v i s i o n i n g  o f  c o u n t r i e s  b o r d e r i n g  t h e  Red Sea and Gulf  o f  Aden, r e v e n u e  t o  t h e  
E g y p t i a n  government  f rom t h e  S u e z  c a n a l ,  and  time and e n e r g y  s a v e d  t o  compan ies  
t h a t  would o t h e r w i s e  u s e  The Horn ( s e e ' H e a t h c o t e  -- e t  a l . ,  10841.  

The  open sea p r o v i d e s  a s o u r c e  o f  c l e a n  s a l t - w a t e r  f o r  d e s a l i n a t i o n  p l a n t s  
on  t h e  Red S e a  coast o f  S a u d i  A r a b i a  (SWCC, 1 9 8 2 ) .  

F o r  t h e  r e a s o n s  a l r e a d y  p o i n t e d  o u t  t h e  open Red Sea h a s  a r e l a t i v e l y  low 
f i s h e r i e s  p o t e n t i a l .  T h i s  p o t e n t i a l  may b e  s l i g h t l y  h i g h e r  i n  t h e  Gu l f  o f  Aden 
d u e  t o  t h e  p e r i p h e r a l  i n f l u e n c e  o f  t h e  S o u t h  A r a b i a n  and Somali u p w e l l i n g s .  F o r  
example  t h e  f i s h e r i e s  c a t c h  i n  S o u t h  Yemen (PDRY) was 143 ,000  t o n s  i n  1975 
(UNEP, 1980b)  w h i l s t  i n  Nor th  Yemen ( Y A R )  i t  was 75 ,000  t o n s  i n  1974.  However, 
t h i s  may s i m p l y  reflect a n  i n c r e a s e  i n  f i s h i n g  effort .  The Bab-el-Mandab h a s  
p o t e n t i a l  v a l u e  i n  t h a t  i t  c o u l d  b e  dammed t o  p roduce  a s i g n i f i c a n t  s o u r c e  of 
h y d r o - e l e c t r i c  power (Morcos,  1 9 7 0 ) .  

T a r g e t e d  e x p l o i t a t i o n .  

T h e r e  is a l i m i t e d  open w a t e r  f i s h e r y  i n  t h e  Red Sea. Most o f  t h e  
f i s h e r i e s  i n  t h i s  r e g i o n  are a s s o c i a t e d  w i t h  s h a l l o w  w a t e r  h a b i t a t s .  I n  S o u t h  
Yemen (PDRY), however,  t h e  f i s h e r y  is larger and o v e r  50% o f  t h e  f i s h e r y  is 
p e l a g i c ,  (Ghadaf and  S t i r n ,  1 9 8 3 ) ,  see a l s o  s e c t i o n  on p e l a g i c  f i s h e r i e s .  

I n c i d e n t a l  e x p l o i t a t i o n .  

Most t y p e s  of i n d i r e c t  e x p l o i t a t i o n  of t h e  Red S e a  and Gu l f  o f  Aden w i l l  be 
c o n t r o l l e d  t h r o u g h  I n t e r n a t i o n a l  and  N a t i o n a l  l e g i s l a t i o n .  

- Water f o r  d e s a l i n a t i o n  : SWCC (19821,  Couper  ( 1 9 8 3 ) .  
- D i s p o s a l  o f  t r a s h / l i t t e r .  
- D i s p o s a l  of o i l .  
- D i s p o s a l  o f  mine t a i l i n g s  : See Lange -- e t  a l . ,  ( 1 9 8 0 ) .  
- Sewage d i s p o s a l  : See Ormond -- e t  a l . ,  ( 1 9 8 2 a ,  1982b,  1 9 8 4 a ) ;  Sheppa rd  

(1983a and b ) ;  Ghadaf & S t i r n ,  ( 1 9 8 3 ) .  
- I t r C i d e n t a l  i n p u t  o f  p h o s p h a t e s  : Walker  and  Ormond ( 1 9 8 2 ) .  
- D i s p o s a l  o f  o t h e r  c h e m i c a l s / w a s t e s  : S e e  PERSGA ( 1 9 8 1 ) .  



O i l  i n d u s t r y .  - 
O i l  p o l l u t i o n  o f  t h e  open sea and i ts  s u b s e q u e n t  impac t  on s h a l l o w  w a t e r  

m a r i n e  h a b i t a t s  is a c a u s e  f o r  s e r i o u s  c o n c e r n  a t  t h i s  time. The r e g i o n a l  
Conven t ions  r e l a t i n g  t o ,  and  t h e  c a p a c i t y  t o  c o p e  w i t h ,  o i l  s p i l l s  on  a n a t i o n a l  
and r e g i o n a l  b a s i s  s h o u l d  b e  v i g o r o u s l y  p e r s u e d .  I n  a d d i t i o n  i t  mus t  b e  n o t e d  
t h a t  great care s h o u l d  be  t a k e n  t o  e n s u r e  t h a t  a p p r o p r i a t e  d i s p e r s a n t s / c l e a n - u p  
methods  are used .  

T h e r e  are two m a j o r  s o u r c e s  o f  o i l  p o l l u t i o n  i n  t h e  open Red Sea and  Gu l f  
of Aden. The f irst  is from p o o r l y  m a i n t a i n e d  e n v i r o n m e n t a l  s t a n d a r d s  i n  t h e  
E g y p t i a n  o i l f i e l d s  of  t h e  Gulf  o f  S u e z ,  (Wennenk & Nelson-Smith,  1979 ;  B a r r a t t ,  
1982; Hanna, 1983;  H e a t h c o t e  -- e t  a l . ,  1 Q 8 4 ) .  The s e c o n d  is f rom d e b a l l a s t i n g  by 
s h i p s  a t  sea which  is  p r o b a b l y  a more s i g n i f i c a n t  s o u r c e  o f  o i l  p o l l u t i o n  i n  t h e  
s o u t h e r n  Red S e a  and Gu l f  o f  Aden, ( G u p t a  & K u r e i s h y ,  1 9 8 1 ) .  

I n  1982 o i l  o u t p u t  f rom t h e  G u l f  o f  S u e z  o f  3 5 M m t  r e p r e s e n t e d  a 1.3% s h a r e  
o f  t h e  w o r l d  marke t .  I n  a d d i t i o n  i t  is  r e a s o n a b l e  t o  s u p p o s e  t h a t  
s u b s t a n t i a l l y  more t h a n  100Mmt o f  c r u d e  o i l  p e r  y e a r  is b e i n g  t r a n s p o r t e d  
t h r o u g h  t h e  Red sea and Gulf  of S u e z  f rom v a r i o u s  s o u r c e s  and  t h e s e  carriers 
w i l l  p r o b a b l y  r e t u r n  s o u t h  i n  b a l l a s t ,  ( H e a t h c o t e  -- e t  a l . ,  1 9 8 4 ) .  

The Sumed o i l  p i p e l i n e  l i n k i n g  Ain Sukhna on  t h e  Gu l f  o f  S u e z  t o  S i d i  Kerir 
on t h e  M e d i t e r r a n e a n  h a s  a c a p a c i t y  o f  SOMmt/year. 

The  o i l  p i p e l i n e  s e r v i n g ;  Yanbu a1 S i n a i y a h  on  t h e  Red S e a  c o a s t  o f  S a u d i  
A r a b i a  h a s  a c a p a c i t y  of lOOMmt/year. I n  a d d i t i o n  t h e r e  is  a m a j o r  o i l  
p r o c e s s i n g  and l o a d i n g  t e r m i n a l  a t  Yanbu a l - S i n a i y a h  i n  S a u d i  A r a b i a  t h a t  
o p e r a t e s  a ' z e r o - d i s c h a r g e 1  p o l i c y  ( R o y a l  Commission, 1 9 8 1 ) .  

Concern  h a s  been  v o i c e d  (Oryx 1985,  Vol. 1  Â no. 1 p. 1 6 )  a t  t h e  p o t e n t i a l  
p o l l u t i o n  t h a t  may r e s u l t  from c o n s t r u c t i o n  o f  a n  o i l  p i p e l i n e  f rom I r a q  t o  
Aqaba. 

A number o f  companies  are e x p l o r i n g  f o r  o i l  on  t h e  S o m a l i  c o n t i n e n t a l  s h e l f  
( S i n g h ,  1 Q 8 3 ) .  

Some o i l  e x p l o r a t i o n  is r e p o r t e d  o f f s h o r e  o f  Sudan ( I n d i a n  Ocean C o r a l  Reef 
D i r e c t o r y ,  i n  p r e s s ) .  S i m i l a r l y ,  o i l  h a s  been  d i s c o v e r e d  on  t h e  n o r t h e r n  b o r d e r  
of S o u t h  Yemen (PDRYI/southern b o r d e r  o f  Nor th  Yemen ( Y A R ) ,  and  e x p l o r a t i o n  is  
t a k i n g  p l a c e  o f f s h o r e  o f  b o t h  c o u n t r i e s .  

. I n  a d d i t i o n  i n d i v i d u a l  c o u n t r i e s  b o r d e r i n g  t h e  Red Sea and Gulf  o f  Aden 
have  t h e i r  own c o a s t a l l y  s i t u a t e d  o f f l o a d i n g ,  b u n k e r i n g ,  and  r e f i n i n g  
f a c i l i t i e s ,  f o r  example  a t  Rabigh  and J e d d a h  i n  S a u d i  Arabia, a t  P o r t  Sudan i n  
t h e  Sudan,  a t  t h e  Assab  r e f i n e r y  i n  E t h i o p i a ,  and  a t  Aden. I t  s h o u l d  b e  n o t e d  
t h a t  Assab  r e f i n e r y  is i n s t a l l i n g  a s a n d  f i l t e r  s y s t e m  t o  f u r t h e r  improve  t h e  
q u a l i t y  o f  t h e  t r e a t e d  e f f l u e n t  d i s c h a r g e ,  (IMO, 1 9 8 3 ) .  

See la ter  r e f e r e n c e s  t o  o i l - p o l l u t i o n  and i ts  e f f e c t s  on t u r t l e s ,  and 
b i r d s ,  u s i n g  t h e  open  sea f o r  f e e d i n g  and m i g r a t i n g .  

The o i l  h a s  i ts  most o b v i o u s  i m p a c t  when i t  is blown i n t o  t h e  c o a s t a l  zone ;  
f i r s t l y  i n t o  c l o s e  c o n t a c t  w i t h  s e n s i t i v e  s h a l l o w  water b i o l o g i c a l  communi t i e s  
s u c h  as mangroves ,  s e a g r a s s e s ,  and c o r a l  reefs; and s e c o n d l y  when i t  is  washed 
a s h o r e  o n t o  beaches .  



L i t t e r  d ropped  a t  sea s i g n i f i c a n t l y  p o l l u t e s  b e a c h e s  a l o n g  t h e  Red Sea, 
Ormond e t  a l . ,  (19P4a-c,  1985a -d l ;  Wennink & Nelson S m i t h  ( 1 9 7 7 ) .  The open  sea -- 
s h o u l d  n o t  b e  s e e n  as a p o t e n t i a l  s i t e  f o r  dumping o f  w a s t e  materials (see a l s o  
d e e p  sea) .  F o r  example  Lange e t  a l .  (19801 ,  Abu G i d e i r i  ( 1 Q 8 1 1 ,  s u g g e s t  t h a t  a -- 
s u r f a c e  d i s p o s a l  o f  mine t a i l i n g s  from t h e  e x p l o i t a t i o n  o f  m e t a l i f e r o u s  d e p o s i t s  
i n  t h e  c e n t r a l  Red S e a  s h o u l d  b e  a v o i d e d .  F i r s t l y  b e c a u s e  i t  may s i g n i f i c a n t l y  
a l t e r  l o c a l  w a t e r  t r a n s p a r e n c y  which  w i l l  d e c r e a s e  l o c a l  p l a n k t o n  p r o d u c t i v i t y  
(wh ich  i s  a l r e a d y  l o w ) .  S e c o n d l y  b e c a u s e  o f  t h e  p r e s e n c e  o f  u n p r e d i c t a b l e  
s u r f a c e  h i g h  s p e e d  w a t e r  c u r r e n t s  which may well c a r r y  t h e  mine t a i l i n g s -  i n t o  
t h e  v i c i n i t y  o f  J e d d a h .  

S e d i m e n t a t i o n .  

Mine t a i l i n g s  i f  S a u d i  Sudanese  Red Sea Commission e x p l o i t a t i o n  of 
m e t a l i f e r o u s  d e e p  sea b r i n e s  commences, (Lange  -- e t  a l . ,  1 9 8 0 ) .  

Some s e d i m e n t s  of  t e r r i g e n o u s  o r i g i n  ( a n d  any  a s s o c i a t e d  p o l l u t a n t s  may b e  
c a r r i e d  o u t  t o  sea by o c c a s i o n a l  f l a s h  f l o o d s .  

R e c r e a t i o n  and t o u r i s m .  - 
S m a l l  s a i l i n g  b o a t s  r e g u l a r l y  t r a n s i t  t h r o u g h  t h e  Red Sea and G u l f  o f  Aden. 

F e r r i e s  o p e r a t e  i n  t h e  area p a r t i c u l a r l y  d u r i n g  t h e  Hajj. Tour ism d e p e n d e n t  on 
t h e  c o a s t a l  zone  and a s s o c i a t e d  open sea is a r e l a t i v e l y  i m p o r t a n t  s o u r c e  o f  
r e v e n u e  t o  Egyp t ,  and J o r d a n .  

Deep Sea. -- 

C h a r a c t e r .  

T h e r e  are s e v e r a l  f e a t u r e s  c h a r a c t e r i s i n g  t h e  d e e p  Red Sea. T e m p e r a t u r e  
and  s a l i n i t y  are h i g h  and homogeneous compared t o  t h e  I n d i a n  Ocean. The  w a t e r s  
are r e l a t i v e l y  o l i g o t r o p h i c  and s p e c i e s  poor  and t h e  b e n t h o s  is a l m o s t  d e s e r t  
l i k e  ( W e i k e r t ,  1Q82) .  However, b e c a u s e  t h e  r e g i o n  is t e c t o n i c a l l y  a c t i v e  t h e r e  
may b e  areas of  b e n t h o s  s u p p o r t i n g  a c h e m o t r o p h i c a l l y  b a s e d  f o o d  c h a i n .  

The s i t u a t i o n  is  much more h e t e r o g e n o u s  i n  t h e  d e e p  sea i n  t h e  Gu l f  o f  Aden 
where  t h e r e  is a p e r i p h e r a l  i n f l u e n c e  f rom t h e  S o u t h  A r a b i a n  and Somal i an  
u p w e l l i n g s .  Where t h e s e  u p w e l l i n g s  have  a n  i n f l u e n c e  t h e  t e m p e r a t u r e  and 
s a l i n i t y  v a r y  c o n s i d e r a b l y ,  t h e  waters are more e u t r o p h i c  and  t h e r e  is a h i g h e r  
b iomass  o f ,  for  example ,  m e s o p e l a g i c  f i s h .  

O c c u r r e n c e  and e x  t e n t  . - 
T h r e e  d i s t i n c t  h a b i t a t  z o n e s  are e v i d e n t  i n  t h e  c e n t r a l  Red Sea w a t e r  

column ( W e i k e r t ,  1Q821. 

- A n u t r i e n t  p o o r  e p i p e l a g i c  z o n e  f rom t h e  s u r f a c e  t o  100m. 

- A m e s o p e l a g i c  z o n e  f rom 100-750m. 



- A d e s e r t - l i k e  b a t h y p e l a g i c  zone  f rom 750-1,850m c h a r a c t e r i s t i c  of much 
d e e p e r  water i n  open o c e a n s  where  z o o p l a n k t o n  abundance  is v e r y  r educed  and 
t h e r e  is v e r y  low p r o d u c t i v i t y .  

I n  a d d i t i o n  t h e  g e n e r a l l y  low p r o d u c t i v i t y  o f  t h e  Red Sea p h y t o p l a n k t o n  and 
z o o p l a n k t o n  is  r e f l e c t e d  by a low s t a n d i n g  s t o c k  i n  t h e  b e n t h o s  ( T h e i l ,  1 9 8 0 ) .  

T h i s  l i m i t  t o  t h e  p r o d u c t i v i t y  and d i v e r s i t y  o f  t h e  d e e p  Red S e a  is 
r e s t r i c t e d  by two f u r t h e r  c o n d i t i o n s .  F i r s t l y  t r a n s p o r t  o f  o r g a n i c  d e b r i s  below 
1,100m by s i n k i n g  is  i n e f f e c t i v e  b e c a u s e  h i g h  water t e m p e r a t u r e s  make t h e  rate 
o f  decay  t o o  r a p i d .  S e c o n d l y  t h e  h i g h  t e m p e r a t u r e s  and s a l i n i t i e s  r e s u l t i n g  
from t h e  l a n d l o c k e d  n a t u r e  o f  t h e  Red S e a  are u n f a v o u r a b l e  t.o d e e p  sea p l a n k t o n  
s p e c i e s .  

C o n s e r v a t i o n a l  s t a t u s .  

T h e r e  is n o  e v i d e n c e  f o r  any  change  i n  t h e  c o n s e r v a t i o n a l  s t a t u s  of t h e  
d e e p  Red Sea and Gulf  o f  Aden. P r i o r i t y  a r e a s  o f  c o n c e r n  s h o u l d  b e  i d e n t i f i e d  
as t h e  m e t a l i f e r o u s  m i n i n g  o f  d e p o s i t s  i n  t h e  c e n t r a l  Red S e a  and any p l a n s  t o  
d i s p o s e  o f  t o x i c  waste materials i n  t h i s  h a b i t a t .  

S e e  r e f e r e n c e  t o  t h e  S a u d i  Sudanese  Red S e a  Commission and t h e  R e g i o n a l  
Conven t ion  f o r  t h e  C o n s e r v a t i o n  o f  t h e  Red sea and Gulf  o f  Aden Envi ronment  and 
t h e  Law of The Sea. 

Human and economic v a l u e .  -- 
The d e e p  sea b e n t h o s  p r o v i d e s  a n  e x p l o i t a b l e  s o u r c e  o f  m e t a l i f e r o u s  

d e p o s i t s ,  ( R o s s  -- e t  a l . ,  1973;  Nawab, 1 9 8 0 ) .  

The c o o l e r  d e e p  w a t e r  i n  t h e  Gu l f  o f  Suez  S e a  c o u l d  p o s s i b l y  b e  e x p l o i t e d  
t o  condense  f r e s h w a t e r .  Hot s p o t s  i n  t h e  c e n t r a l  Red Sea c o u l d  have  
s i g n i f i c a n c e  i n  e n e r g y  p r o d u c t i o n .  

T a r g e t e d  e x p l o i t a t i o n .  

N e a r l y  o n e  h a l f  o f  t h e  m e s o p e l a g i c  b iomass  r e c o r d e d  f rom t h e  Wes te rn  I n d i a n  
Ocean is found i n  n e a r s h o r e  areas of t h e  A r a b i a n  S e a  ( G j o s a e t e r  & Kawaguichi ,  
1 9 8 0 ) .  However, s u r v e y  work s u g g e s t s  t h a t  t h e r e  may b e  large v a r i a t i o n s  i n  
abundance  i n  t h e  Nor th  A r a b i a n  S e a .  P e l a g i c  trawl s u r v e y s  have  found  h i g h  
d e n s i t i e s  of m e s o p e l a g i c  f i s h  a t  t h e  u p p e r  end  o f  t h e  Gu l f  of Aden, a l o n g  t h e  
c o a s t  o f  S o u t h  Yemen (PDRY), ( a r o u n d  400 k g / h o u r  t r a w l i n g ) .  A v e r y  d e n s e  
m e s o p e l a g i c  f i s h  l a y e r  was u s u a l l y  o b s e r v e d  b e t w e e n  150  and 200m and a more 
d i f f u s e  o n e  be tween 250 and 300m. A f i g u r e  of 60g/m f o r  t h e  whole  o f  t h e  Gu l f  
o f  Aden r e g i o n  is g i v e n  by s u r v e y  a s s e s s m e n t .  The m e s o p e l a g i c  f i s h  r e s o u r c e  is 
p r e s e n t l y  n o t  e x p l o i t e d .  

Deep-sea l o b s t e r ,  P e u r u l u s  s e w e l l i  i s  b e i n g  e x p l o i t e d  i n  S o u t h  Yemen (PDRY) 
w a t e r s .  T h i s  s u b j e c t  is t r e a t e d  u n d e r  l l o t h e r   crustacean^^^, ( p a g e  1. 

Mining  o f  m e t a l i f e r o u s  d e p o s i t s  i n  t h e  c e n t r a l  Red Sea is  p r o p o s e d ,  (Lange  
e t  a l . ,  1 9 8 0 ) .  -- 

I n c i d e n t a l  e x p l o i t a t i o n .  

J. Bouro t  (Oryx v o l .  1 7  no. 2 ,  p .104)  p o i n t s  o u t  t h a t  deep - sea  m i n i n g  may 
b e  synonymous w i t h  w i l d l i f e  d e s t r u c t i o n .  



The d e e p  Red S e a  and Gulf  o f  Aden s h o u l d  n o t  b e  c o n s i d e r e d  f o r  d i s p o s a l  o f  
t o x i c  wastes i n c l u d i n g  r a d i o a c t i v e  materials. The area is t e c t o n i c a l l y  a c t i v e  
and d o e s  n o t ,  t h e r e f o r e ,  f u l f i l  t h e  i n t e r n a t i o n a l l y  a g r e e d  c r i t e r i a  for  d i s p o s a l  
o f  s u c h  s u b s t a n c e s .  I n - a d d i t o n  t h e  r e s i d e n c e  time o f  d e e p  sea water i n  t h e  Red 
S e a  is c o n s i d e r e d  t o  b e  low (Morcos ,  1 9 7 0 ) .  

Open S o f t  Bottom H a b i t a t s .  -- 

C h a r a c t e r .  

Open s o f t - b o t t o m  h a b i t a t s  may b e  d e f i n e d  as t h o s e  s o f t - b o t t o m  h a b i t a t s  
where w a t e r  c i r c u l a t i o n  is n o t  r e s t r i c t e d .  I n i t i a l  r e f e r e n c e  h a s  a l r e a d y  been  
made t o  t h e  d e e p  s e a  b e n t h o s .  

R e l a t i v e l y  l i t t l e  work h a s  been  done  on  t h e s e  h a b i t a t s  i n  t h e  Red Sea and 
Gulf o f  Aden. S e v e r a l  s h a l l o w  water open s o f t - b o t t o m  h a b i t a t s  have  been  
i d e n t i f i e d  a l o n g  t h e  S a u d i  A r a b i a n  Red Sea (Ormond -- e t  a l . ,  1984a-c,  1985a-dl .  
They i n c l u d e ;  

- wide  e x p a n s e s  o f  s a n d / s i l t  w i t h  c h a r a c t e r i s t i c  h e m i c h o r d a t e  
' h i l l o c k s 1  which may a l s o  s u p p o r t  sh r imp/goby  h o l e s .  

- r e g i o n s  s u p p o r t i n g  s e a g r a s s e s .  
- r e g i o n s  o f  f i n e  s a n d  s u p p o r t i n g  a v e n e e r  o f  m i c r o - a l g a e  which  

may, i n  t u r n ,  s u p p o r t  d e n s e  g r a z i n g  p o p u l a t i o n s  o f  m o l l u s c s ,  
c h a r a c t e r i s e d  by O l i v e  s h e l l s ,  and s a n d - d o l l a r s .  

Because  t h e s e  areas ( e x c e p t  f o r  t h e  s e a g r a s s  b e d s )  a p p e a r  t o  b e  r e l a t i v e l y  
u n p r o d u c t i v e  t h e y  t e n d  t o  be  o v e r l o o k e d  and u n t i l  more is  known a b o u t  t h e i r  
i m p o r t a n c e  t h i s  s h o u l d  n o t ,  n e c e s s a r i l y ,  b e  s o .  

C o n s e r v a t i o n a l  s t a t u s .  

The c o n s e r v a t i o n a l  s t a t u s  o f  o p e n - s o f t  bot tom h a b i t a t s  i n  t h e  Red Sea and 
Gu l f  o f  Aden is g e n e r a l l y  good.  However, areas o f  c o n c e r n  are i n c r e a s i n g  
c o a s t a l  deve lopmen t ,  o i l - p o l l u t i o n ,  waste d i s c h a r g e  and p h o s p h a t e  l o a d i n g .  

T a r g e t e d  E x p l o i t a t i o n .  -- 
Open soft  bot tomed h a b i t a t s  are d i s t r i b u t e d  be tween areas o f  c o r a l  and 

s u p p o r t  a l i m i t e d  amount o f  t r a w l i n g  i n  t h e  r e g i o n .  R e l a t i v e l y  small amounts  of 
s h r i m p  are t a k e n  i n  t h e  Gu l f  o f  S u e z ,  i n  t h e  w a t e r s  o f f  s o u t h e r n  S a u d i  A r a b i a  
and N o r t h  Yemen, ( Y A R ) ,  and off s o u t h e r n  Sudan.  O t h e r  s p e c i e s  c a u g h t  i n c l u d e  
l i z a r d  f i s h ,  ( S a u r i d a  s p . ) ,  s n a p p e r s  ( L u t j a n u s  - s p p . ) ,  h o r s e  m a c k e r e l s  
( T r a c h u r u s  1, s c a d  ( ~ e c a ~ t e r u s  r e d  m u l l e t s  (Upeneus - spp .  and  T h r e a d f i n  bream 
( N e r n i p t e r i d a e ) .  F o r  f u r t h e r  i n f o r m a t i o n  see t h e  s e c t i o n s  on d e m e r s a l  f i s h e r i e s .  

I n c i d e n t a l  E x p l o i t a t i o n .  

T h e r e  are no  r e c o r d s  o f  i n c i d e n t a l  e x p l o i t a t i o n  on s o f t  bot tomed h a b i t a t s  
i n  t h e  r e g i o n ,  b u t  e l s e w h e r e  t u r t l e s  o f  v a r i o u s  s p e c i e s  are t a k e n  i n  s h r i m p  
t r a w l  n e t s ,  s o  it may b e  e x p e c t e d  t h a t  some i n c i d e n t a l  e x p l o i t a t i o n  o f  t u r t l e s  
may o c c u r .  



Enclosed S o f t  Bottom H a b i t a t s .  - 

C h a r a c t e r .  

Enclosed sof t -bo t tom h a b i t a t s  may be d e s c r i b e d  as t h o s e  h a b i t a t s  where 
water c i r c u l a t i o n  is r e s t r i c t e d .  They t end  t o  be s u b j e c t  t o  a h i g h e r  range  o f  
t e m p e r a t u r e s ,  s a l i n i t i e s  and oxygen l e v e l s  t h a n  o c c u r  i n  open w a t e r  so f t -bo t tom 
h a b i t a t s .  Because e n c l o s e d  sof t -bo t tom h a b i t a t s  o c c u r  i n  s h e l t e r e d  waters 
s u b s t r a t e  p a r t i c l e  s i z e  is g e n e r a l l y  smaller t h a n  t h a t  found a t  e q u i v a l e n t  
d e p t h s  i n  open water sof t -bo t tom h a b i t a t s .  

Enclosed sof t -bo t tom h a b i t a t s  i n  t h e  Red S e a  and Gulf o f  Aden are 
r e p r e s e n t e d  by bays ,  sharms and mersas. Recent  o p i n i o n  s u g g e s t s  t h a t  t h e y  have 
been formed as e r o s i o n a l  f e a t u r e s  by r i v e r s  o r  wadis  c u t t i n g  th rough  emergent 
r e e f  a t  a time o f  more f r e q u e n t  r a i n  and lower  sea l e v e l  (Whiteman, 1971; Rabaa, 
1980) .  

Sharms and mersas t y p i c a l l y  have a n  e n t r a n c e  o f  0.2 tb 1km a c r o s s .  They may 
e x t e n d  f o r  up t o  10km i n l a n d  and remain narrow and winding th roughout  - as a t  
Sharm Obhur n o r t h  o f  Jeddah o r  Mersa Shinab  i n  n o r t h  Sudan, o r  widen o u t  i n t o  
' l a k e s '  s e v e r a l  k i l o m e t e r s  a c r o s s  - as a t  Sharm Suleiman o r  Mersa as Sarraj 
n o r t h  o f  Jeddah. However, many sharms and mersas a r e  s imply  s h a l l o w  bays  p a r t l y  
o r  comple te ly  c l o s e d  o f f  by a c o r a l  f r i n g i n g  r e e f .  

Enclosed s o f t  bottom h a b i t a t s  are o f t e n  backed by e x t e n s i v e  f la t s  t h a t  are 
inunda ted  on a s e a s o n a l  b a s i s  (Ormond -- e t  a l . ,  1984a-c, 1985a-dl. During t h i s  
p e r i o d  o f  w e t t i n g  t h e y  o f t e n  deve lop  a growth o f  micro-algae  t h a t  may have 
s e a s o n a l  s i g n i f i c a n c e  t o  t h e  pr imary p r o d u c t i o n  o f  t h e  c o a s t a l  zone. 

Occurrence and d i s t r i b u t i o n .  - 
I n  g e n e r a l  terms, a d e c r e a s e  i n  q u a n t i t y  and q u a l i t y  o f  c o r a l  r e e f s  down 

t h e  Red S e a  is  ba lanced  by an  i n c r e a s e  i n  t h e  q u a n t i t y  o f  so f t -bo t tom 
communities (Ormond -- e t  a1 . , 1 985b) .  However, because  t h e  Red S e a  is probab ly  
made up o f  s e v e r a l  zoogeographic  p r o v i n c e s ,  e a c h  r e g i o n  may have a s i g n i f i c a n c e  
n o t  s imply  r e l a t e d  t o  t h e  d i v e r s i t y  o f  i ts  f l o r a  and fauna .  

Enclosed sof t -bot tom h a b i t a t s  a r e  r e s t r i c t e d  i n  number and d i s t r i b u t i o n .  
For  i n f o r m a t i o n  on t h e  o c c u r r e n c e  and d i s t r i b u t i o n  o f  so f t -bo t tom h a b i t a t s  a l o n g  
t h e  n o r t h  Egypt ian c o a s t  see B a r r a t t  ( 1 9 8 2 ) ,  f o r  t h e  S a u d i  Arabian Red S e a ,  see 
Ormond -- e t  a l .  (1984a-c, 1985a-dl,  f o r  t h e  Sudanese  c o a s t  see Ormond ( 1 9 8 0 ) ,  f o r  
t h e  n o r t h  E t h i o p i a n  c o a s t  see Hemming (1961 1, f o r  t h e  North Yemen c o a s t  see 
Ormond ( 1 9 8 0 ) ,  f o r  t h e  Sou th  Yemen c o a s t  s e e  H i r t h  -- e t  a l . ,  ( 1 9 7 3 ) .  

C o n s e r v a t i o n a l  s t a t u s .  

Enclosed sof t -bo t tom h a b i t a t s  are r e s t r i c t e d  i n  number and d i s t r i b u t i o n .  
They a l s o  have g r e a t  va lue .  S e v e r a l  sharms and mersas, p a r t i c u l a r l y  a l o n g  t h e  
Red S e a  c o a s t  o f  S a u d i  Arab ia ,  are d e t e r i o r a t i n g  o r  b e i n g  d e s t r o y e d  through 
c o a s t a l  development. The c o n s e r v a t i o n  o f  t h e s e  h a b i t a t s  shou ld  be a p r i o r i t y .  
To some e x t e n t  t h i s  p r i o r i t y  h a s  a l r e a d y  been r e c o g n i s e d ,  (see t h e  s e c t i o n  
d e a l i n g  w i t h  Conserva t ion  and Management A c t i v i t i e s ) .  



Human and - economic  v a l u e .  

Enc losed  s o f t - b o t t o m  h a b i t a t s  are c r i t i c a l  m a r i n e  h a b i t a t s  and  s h o u l d  be  
g i v e n  s p e c i a l  s t a t u s  i n  any  c o a s t a l  zone  management p l a n .  

- The waters are s h e l t e r e d  and o f t e n  p r o v i d e  a safe a n c h o r a g e  and so are 
o f t e n  s e l e c t e d  f o r  i n d u s t r i a l  and  h a r b o u r  development .  

However t h e s e  sites a l s o  have  v a r i o u s  f e a t u r e s  which s h o u l d  p r e v e n t  t h e i r  
u s e  i n  t h i s  f a s h i o n .  

- They are l i m i t e d  i n  number and  area. 

- Water exchange  is r e s t r i c t e d  so t h a t  t h e  e f f e c t  o f  p o l l u t a n t s  is 
i n c r e a s e d .  

- Many are s c e n i c a l l y  a t t r a c t i v e  and p r o v i d e  s h e l t e r e d  waters t h a t  are 
i d e a l  f o r  r e c r e a t i o n a l  u s e .  

- They s u p p o r t  s e v e r a l  c r i t i c a l  h a b i t a t s  i n c l u d i n g  mangrove s t a n d s ,  and 
seagrass beds .  

- They are n u r s e r y  areas f o r  f i s h  and  s h r i m p .  

- They are a l r e a d y  p h y s i c a l l y  and  c h e m i c a l l y  s t r e s s e d .  

O i l  i n d u s t r y .  - 
S e e  o t h e r  s e c t i o n s .  T h e r e  is some d i s p o s a l  o f  w a s t e  o i l  i n t o  l a g o o n s  i n  

t h e  v i c i n i t y  o f  J e d d a h ,  (Ormond, e t  a l ,  1982a ,  1 9 8 2 b ) .  

Waste d i s c h a r g e .  

The p o t e n t i a l  impac t  o f  sewage  d i s c h a r g e  f rom J e d d a h  is n o t e w o r t h y .  

Direct d e s t r u c t i o n .  

- Sudan : New S u a k i n  p o r t .  
- S a u d i  A r a b i a  : Sharm Dhaba. S h a m  Wejh. Royal  Commission a c t i v i t i e s  a t  
Yanbu a l - S i n a i y a h .  H a t i b a  i s l a n d  p r o j e c t .  C o r n i c h e  deve lopmen t  n o r t h  and  
s o u t h  o f  J eddah .  Water c i r c u l a t i o n  t o  s e v e r a l  small areas o f  e n c l o s e d  
s o f t - b o t t o m  h a b i t a t  a l t e r e d  d u e  t o  development  (Ormond -- e t  a l . ,  1984a-c,  
I  Q85a-d . 
R e c r e a t i o n  and t o u r i s m .  - 
E n c l o s e d  s o f t - b o t t o m  h a b i t a t s  have  p a r t i c u l a r  r e c r e a t i o n a l  and t o u r i s t i c  

v a l u e .  They o f t e n  o c c u r  i n  a e s t h e t i c a l l y  a t t r a c t i v e  l o c a t i o n s  and  p r o v i d e  
s h e l t e r e d  w a t e r s  f o r  w a t e r  s p o r t s .  

- Egypt  : The area by t h e  Hurghada S h e r a t o n  i n  Egypt .  
- Sudan : P o r t  Sudan h a r b o u r / c r e e k .  
- S a u d i  A r a b i a  : S e v e r a l  sha rms /mersas  a l o n g  t h e  S a u d i  A r a b i a n  Red S e a  have  
e x i s t i n g  r e c r e a t i o n a l  i m p o r t a n c e  - Sharm Su le iman  and Sharm Obhur n o r t h  o f  
J e d d a h  - The J e d d a h  c o r n i c h e  l a g o o n  - Sharm Yanbu and Sharm a1 Khaur n o r t h  
o f  Yanbu, (see Ormond -- e t  a l . ,  1984a-c ,  1985a-d; IUCN/Hicks, 1 9 8 5 ) .  



Mangroves. 

C h a r a c t e r .  

Mangroves are h a l o p h y t i c  p l a n t s  t h a t  l i v e  i n  t h e  i n t e r t i d a l  f r i n g e  o f  
t r o p i c a l  s h a l l o w  waters. They c a n  s u r v i v e  i n  t h i s  env i ronmen t  t h r o u g h  a 
s p e c i a l l y  d e v e l o p e d  s a l t  s e c r e t i o n  p r o c e s s  t h a t  makes them p a r t i c u l a r l y  
v u l n e r a b l e  t o  c o a t i n g  by b o t h  i n e r t  and c h e m i c a l l y  a c t i v e  materials. 

The term mangrove c o v e r s  a wide  v a r i e t y  (60  o r  s o )  o f  s p e c i e s  o f  tree which  
b e l o n g  t o  a number o f  e f f e c t i v e l y  u n r e l a t e d  f a m i l i e s ,  b u t  which  are found  
g rowing ,  o f t e n  t o g e t h e r ,  i n  a c h a r a c t e r i s t i c  s i t u a t i o n  a l o n g  t h e  e d g e  of 
b r a c k i s h  o r  seawater s h o r e s  i n  many p a r t s  o f  t h e  t r o p i c s .  Here t h e y  may form 
z o n e s  o f  d e n s e  f o r e s t ,  u p  t o  s e v e r a l  km w i d e ,  and  c o n t a i n  as many as 20 or s o  
d i f f e r e n t  s p e c i e s .  Such  d i v e r s e  and  e x p a n s i v e  communi t i e s  are found  i n  o n l y  a 
few areas and are n o t  r e p r e s e n t e d  i n  t h e  Red Sea and Gu l f  o f  Aden. 

T h r e e  s p e c i e s  o f  mangrove are r e p o r t e d  from t h e  Red S e a  and G u l f  o f  Aden. 
They are ~ i i c e n n i a  marina which  i s  found  t h r o u g h o u t  t h e  area, Rh izophora  
mucrona ta  which is found i n  a few v e r y  r e s t r i c t e d  l o c a t i o n s  and B r u g u i e r a  
gymnorhiza  which  is r e c o r d e d  from Sudan and r e p o r t e d l y  found  i n  Nor th  Yemen 
( Y A R ) .  

O c c u r r e n c e  and e x  t e n t  . - 
The Red S e a  l ies  a t  t h e  g e o g r a p h i c a l  l i m i t s  o f  mangrove g rowth .  Mangrove 

is v i r t u a l l y  a b s e n t  from t h e  Gulf o f  Aqaba ( P o r  -- e t  a l . ,  1 9 7 7 )  and  from t h e  Gulf  
o f  Suez  (Kassas & Zahran ,  1977)  where  g r o w t h  may b e  l i m i t e d  by low t e m p e r a t u r e s  
and a l a c k  of  s u i t a b l e  s u b s t r a t e  (Ormond -- e t  a l . ,  1 9 8 4 a ) .  

S o f t - b o t t o m  h a b i t a t s  s u i t a b l e  f o r  mangroves are r e l a t i v e l y  rare i n  t h e  Red 
sea. T h i s  is  p a r t i c u l a r l y  t h e  case i n  t h e  n o r t h ,  b e c a u s e  much of t h e  c o a s t l i n e  
is edged by a na r row reef f l a t  l e a d i n g  t o  a well d e v e l o p e d  f r i n g i n g  reef t h a t  
d r o p s  o f f  s t e e p l y  i n t o  d e e p  w a t e r .  

I n  a d d i t i o n  i t  h a s  been  s u g g e s t e d  ( S a e n g e r  -- e t  a l . ,  1 9 8 3 )  t h a t  mangroves  d o  
need  a good amount o f  f r e s h w a t e r  i n p u t  f o r  b e s t  development .  T h e r e  is a v e r y  
l i m i t e d  i n p u t  o f  f r e s h w a t e r  i n t o  t h e  Red S e a  and G u l f  o f  Aden and  t h e  s a l i n i t y ,  
p a r t i c u l a r l y  of t h e  Red S e a ,  is h i g h .  T h i s  may restrict  mangrove development .  
I t  h a s  a l s o  been  s u g g e s t e d  t h a t  t h e  l o c a t i o n  o f  t h e  most  e x t e n s i v e  s t a n d s  o f  
mangrove i n  t h e  Red S e a  and Gu l f  o f  Aden may b e  l i n k e d  t o  a s o u r c e  o f  f r e s h w a t e r  
i n p u t  . W h i l s t  t h i s  h y p o t h e s i s  h a s  n o t  been  p roved  i t  d o e s  h a v e  m a j o r  
i m p l i c a t i o n s  on  mangrove management i n  t h e  r e g i o n .  I n c r e a s e d  u s e  o f  n a t u r a l  
s o u r c e s  o f  f r e s h w a t e r  i n  t h e  coastal zone  is a l r e a d y  h a v i n g  a n  effect on 
l o c a l i s e d  water t a b l e  l e v e l s ,  which  c o u l d  u l t i m a t e l y  effect  mangroves.  

A f u r t h e r  g e n e r a l  f e a t u r e  t h a t  may c o n t r o l  t h e  e x t e n t  o f  i n d i v i d u a l  
mangrove s t a n d s ,  p a r t i c u l a r l y  i n  t h e  Red Sea, is t i d a l  r a n g e .  T i d a l  r a n g e  i n  
t h e  Red S e a  is low and many o f  t h e  most  e x t e n s i v e  s t a n d s  o c c u r  i n  t h e  s o u t h  
where  t i d a l  r a n g e  is h i g h e r  t h a n  i n  t h e  c e n t r a l  Red Sea .  Where e x t e n s i v e  s t a n d s  
d o  o c c u r  i n  t h e  c e n t r a l  Red S e a ,  f o r  example  on  Birema I s l a n d  i n  t h e  Wejh bank,  
t h e y  t e n d  t o  be a s s o c i a t e d  w i t h  e x i s t i n g  reef r o c k  s t r u c t u r e s  t h a t  m i m i c  t h e  
d e n d r i t i c  s y s t e m  o f  c o n s o l i d a t e d  mud t i d a l  c h a n n e l s  t h a t  s u p p l y  and s u p p o r t  



l a r g e  mangrove s t a n d s  i n  areas w i t h  a h i g h e r  t i d a l  r a n g e .  Mangrove c o n s o l i d a t e d  
t i d a l  exchange  c h a n n e l s  were found  i n  s e v e r a l  l a r g e  s t a n d s  i n  t h e  s o u t h e r n  S a u d i  
A r a b i a n  Red Sea (Ormond e t  a l . ,  l 9 8 5 b ,  1 9 8 5 ~ ) .  Through much o f  t h e  Red Sea -- 
mafigrove s t a n d s  form a na r row f r i n g e  o f  g rowth  t h a t  may b e  d e l i m i t e d  by low 
t i d a l  r a n g e .  

Mangroves i n  t h e  Red S e a  t e n d  
w i t h  e n c l o s e d  s o f t - b o t t o m  h a b i t a t s .  
i s l a n d s  o r  by  i n t e r t i d a l  s a n d / s i l t  
a l s o  o c c u r  i n  s h a l l o w  b a y s  p r o t e c t e d  
i n d i c a t e s  t h e  d i s t r i b u t i o n  o f  known 
Aden. 

t o  b e  found  i n  s h e l t e r e d  waters a s s o c i a t e d  
The s t a n d s  are p r o t e c t e d  by h e a d l a n d s  and 

s p i t s  (Ormond e t  a l . ,  1984a ,  1985b) .  They -- 
by a f r i n g i n g  reef (Hemming, 1 9 6 1 ) .  F i g .  I 
mangrove s t a n d s  i n  t h e  Red S e a  and Gu l f  o f  

Egypt  : Small s t a n d s  of  A v i c e n n i a  m a r i n a  - i n c l u d i n g  t h e  mos t  n o r t h e r l y  Red 
Sea s t a n d  ( P o r  e t  a l . ,  1977)  are found  a t  r e s t r i c t e d  l o c a t i o n s  t h r o u g h o u t  -- 
t h e  E g y p t i a n  Red Sea (Kassas & Zahran ,  1967;  Zahran ,  1 9 7 7 ) .  R h i z o p h o r a  
mucrona ta  is r e p o r t e d  f rom t h e  s o u t h e r n  E g y p t i a n  Red S e a  900-1000km s o u t h  
o f  Suez  (22040 tN,  t o  23ON), (Kassas & Zahran ,  1967;  Zahran ,  19771.  

Sudan : A v i c e n n i a  m a r i n a  is r e p o r t e d  from t h e  area ( Z a h r a n ,  1 9 7 7 ) .  R .  
mucrona ta  and  B. gymnorhiza  have  b o t h  been  r e c o r d e d  f o r  t h e  region 
A n d r e w s ,  c i t e d  i n  Hemming, I961 & Zahran ,  1977 ) . However, Kassas ( c i t e d  
i n  Zahran ,  1977)  r e p o r t s  t h a t  t h e  s t a n d  o f  - B. gymnorhiza  n e a r  S u a k i n  no  
l o n g e r  e x i s t s .  

S a u d i  A r a b i a  : A v i c e n n i a  m a r i n a  is found  i n  t h e  S a u d i  A r a b i a n  Red S e a  s o u t h  
of 270301N. The i n c i d e n c e  o f  A .  m a r i n a  i n c r e a s e s  s o u t h w a r d s  (Ormond e t  
a l . ,  1984a-c,  1985a-dl .  R .  mucrona ta  is o n l y  found  a t  5 r e s t r i c t e d  sites - 
i n  t h e  S a u d i  Arab ian  Red s e a  and is a l w a y s  a s s o c i a t e d  w i t h  A .  mar ina .  The 
t o t a l  area o f  - R .  mucrona ta  is p r o b a b l y  l e s s  t h a n  20  h e c t a r e s  (Ormond - e t  
a l . ,  1985b) .  - 
N o r t h  Yemen ( Y A R )  : A .  m a r i n a  is r e p o r t e d  f rom t h e  area (Ormond, 1 9 8 0 ) .  B. --- 
gymnorhiza  is r e p o r t e d  f rom t h e  i s l a n d s  o f f - s h o r e  o f  Hodeida  ( D r a z ,  1 9 5 6 l F  

E t h i o p i a  : Hemming ( 1 9 6 1 )  o b s e r v e d  o n l y  A .  m a r i n a  a l o n g  t h e  E r i t r e a n  c o a s t  
o f  E t h i o p i a .  Zahran  ( 1  977)  r e p o r t s  t h a t  t h e  s h o r e l i n e  o f  t h e  E t h i o p i a n  
c o a s t  and  s o u t h w a r d s  t o  t h e  far  end  o f  t h e  A f r i c a n  Red S e a  c o a s t  is f r i n g e d  
by A .  mar ina .  - 
S o m a l i a  : E x t e n s i v e  s t a n d s  o f  A .  m a r i n a  are r e p o r t e d  a l o n g  t h e  S o m a l i  c o a s t  
t o  t h e  s o u t h  o f  t h e  Gu l f  o f A d e n .  O c c a s i o n a l  small s t a n d s  o f  A .  m a r i n a  
have  been  o b s e r v e d  b e h i n d  s a n d  s p i t s  a l o n g  t h e  n o r t h  c o a s t  o f  ~ o m a l i a  
(Watson,  p e r s .  comm). > 

S o u t h  Yemen (PDRY) : No r e f e n c e  t o  mangrove a l o n g  t h e  S o u t h  Yemen coast -- 
c o u l d  b e  found.  B a r r a t t  __ e t  __*  a1 ( 1 9 8 4 )  r e p o r t  v e r y  o c c a s i o n a l  Khawrs w i t h  
s t a n d s  o f  A .  m a r i n a  f rom t h e  s o u t h  A r a b i a n  coast o f  Oman. - 
C o n s e r v a t i o n a l  s t a t u s .  

T h e r e  is l i t t l e  e v i d e n c e  f o r  a s i g n i f i c a n t  d e t e r i o r a t i o n  i n  e x t e n t  o r  
h e a l t h  of mangrove s t a n d s  i n  t h e  Red S e a  and Gulf  o f  Aden. The most  n o t a b l e  
d e t e r i o r a t i o n  a p p e a r s  t o  b e  a s s o c i a t e d  w i t h  camel g r a z i n g  and is s i g n i f i c a n t  
o n l y  i n  r e s t r i c t e d  areas. However, t h e r e  are a number o f  areas of p o t e n t i a l  
c o n c e r n .  



F i g u r e  1 

D i s t r i b u t i o n  o f  known mangrove s t a n d s  i n  t h e  Red S e a  and Gulf o f  Aden r e g i o n .  
(Note  t h a t  f o r  some c o u n t r i e s  o f  t h e  r e g i o n  (e .g .  Somal ia ,  D j i b o u t i ,  

North  and South  Yemen and E t h i o p i a )  i n f o r m a t i o n  is incomple te  . 



- A t r e n d  t o w a r d s  i n c r e a s i n g  c o a s t a l  development  p a r t i c u l a r l y  i n  S a u d i  
A r a b i a  t h a t  may d i r e c t l y  o r  i n d i r e c t l y  d e s t r o y  mangrove h a b i t a t .  

- A t r e n d  t o w a r d s  a n  i n c r e a s i n g  human p o p u l a t i o n  p a r t i c u l a r l y  i n  
S a u d i  A r a b i a  t h a t  may l e a d  t o  i n c r e a s e d  e x p l o i t a t i o n  o f  mangroves.  

- The r i s k  from o i l  p o l l u t i o n .  

See t h e  s e c t i o n  on C o n s e r v a t i o n  and Management A c t i v i t i e s  f o r  a d d i t i o n a l  
i n f o r m a t i o n .  No te  s p e c i f i c a l l y  t h a t  e x t e n s i v e  a r e a s  o f  mangrove a l o n g  t h e  S a u d i  
A r a b i a n  Red Sea w i l l  b e  s u b j e c t  t o  p r o t e c t i o n .  Removal o f  t i m b e r  f rom f o r e s t s  
is c o n t r o l l e d  by  t h e  Royal  d e c r e e  on  F o r e s t s  and  f a r m l a n d s ,  some mangrove s t a n d s  
would n o t  be c l a s s i f i e d  as f o r e s t s  u n d e r  t h e  d e c r e e  (IUCN/Hicks, 1 9 8 5 ) .  A l s o  
t h e  ' C o n s e r v a t i o n  areas' u n d e r  Royal  Commission j u r i s d i c t i o n  a t  Yanbu 
a l - S i n a i y a h  c o n t a i n  A v i c e n n i a  m a r i n a  mangrove ( S h e p p a r d ,  1 9 8 3 a ) .  

The Ras Mohammed m a r i n e  p r o t e c t o r a t e  i n  Egypt  i n c l u d e s  a small s t a n d  o f  
A v i c e n n i a  mar ina .  

Human and economic v a l u e .  -- 
I n  r e c e n t  y e a r s  i t  h a s  come t o  b e  a p p r e c i a t e d  t h a t  mangroves  c o n s t i t u t e  a 

v e r y  v a l u a b l e  and  e c o l o g i c a l l y  h i g h l y  s i g n i f i c a n t  n a t u r a l  h a b i t a t .  Numerous 
u s e s  o f  mangrove have  been  documented ( S a e n g e r  -- e t  a l . ,  1 9 8 3 ) .  

I n  a d d i t i o n  mangroves a l s o  have  a n  i n d i r e c t  v a l u e  i n  t e n d i n g  t o  c o n t r o l  
b o t h  coastal e r o s i o n  and c o a s t a l  f l o o d i n g  ( D a v i s ,  1940;  C a r l t o n ,  19741.  

Most s i g n i f i c a n t l y ,  however,  i t  h a s  been  found  t h a t  mangrove communi t i e s  
are o f t e n  h i g h l y  p r o d u c t i v e  e s p e c i a l l y  by compar i son  w i t h  t h e  p r o d u c t i v i t y  of 
n e i g h b o u r i n g  areas o f  t h e  open ocean .  A f i g u r e  o f  350-500 & / m 2  yr-1 seems 
t y p i c a l  f o r  mangrove p r i m a r y  p r o d u c t i o n  ( G o l l e y  -- e t  a l . ,  1962;  Miller, 1972;  Lugo 
& S n e d a k e r ,  1 9 7 4 ) .  C o n s e q u e n t l y ,  t h e  mangrove is f r e q u e n t l y  t h e  b a s i s  f o r  
i m p o r t a n t  m a r i n e  f i s h e r i e s  e i t h e r  d i r e c t l y  o r  t h r o u g h  e x p o r t  o f  n u t r i e n t s .  I n  
a d d i t i o n  mangrove r o o t s  c a n  p r o v i d e  r e c r u i t m e n t  h a b i t a t s  f o r  j u v e n i l e  f i s h  and  
i n v e r t e b r a t e s .  

Mangroves i n  t h e  Red S e a  and Gu l f  o f  Aden are i m p o r t a n t  b i r d  b r e e d i n g  areas 
(Ormond e t  a l . ,  1 9 8 4 a ) .  S e e  a l s o  t h e  s e c t i o n  on  b i r d s  i n  t h i s  r e p o r t .  -- 

I n  t h e  Red Sea and Gu l f  o f  Aden Kassas ( c i t e d  i n  Zahran ,  1 9 7 7 )  r e p o r t s  t h e  
u s e  of t h e  b a r k  of B. gymnorhiza  f o r  d y e i n g .  Mangroves i n  t h e  r e g i o n  are 
g r a z e d ,  ( p a r t i c u l a r l y b y  camels 1 ,  u s e d  for  b u i l d i n g  material ( n e t  s t a n d s ,  
s h a c k s ,  and  b i r d  t r a p s )  and  f o r  c o o k i n g  and h e a t i n g  (see Ormond -- e t  a l . ,  lQ84a-c ,  
1985a-d; IUCN/Hicks, 19851.  

It h a s  been  s u g g e s t e d  t h a t  t h e  A v i c e n n i a  m a r i n a  mangrove s t a n d s  a t  Yanbu 
a l - S i n a i y a h  may have  s i g n i f i c a n c e  as a f i l t e r  bed  f o r  sewage ( S h e p p a r d ,  1 9 8 3 a ) .  

It seems p r o b a b l e  from t h e i r  l i m i t e d  i n f a u n a  and t h e i r  f r e q u e n t l y  
r e s t r i c t e d  g rowth  t h a t  t h e  p r o d u c t i v i t y  o f  Red S e a  mangrove s t a n d s  may, i n  many 
cases, b e  q u i t e  low compared t o  t h a t  o f  d e n s e r  more e x t e n s i v e  mangroves  g r o w i n g  
u n d e r  more f a v o u r a b l e  c o n d i t i o n s  n e a r e r  t h e  e q u a t o r .  I n  fac t  P o r  -- e t  a l . ,  ( 1 9 7 7 )  
s u g g e s t s  t h a t  t h e  mangroves t h e y  s t u d i e d  n e a r  Nabq i n  S i n a i  o p e r a t e  a t i g h t l y  
c l o s e d  r e c y c l i n g  of n u t r i e n t s ,  and  p r o b a b l y  d o  n o t  c o n t r i b u t e  s i g n i f i c a n t l y  t o  
t h e  p r o d u c t i v i t y  of n e i g h b o u r i n g ,  n u t r i e n t  p o o r ,  o l i g o t r o p h i c  waters. 



However, t h e r e  are l a r g e  s t a n d s ,  p a r t i c u l a r l y  i n  t h e  s o u t h e r n  Red S e a ,  w i t h  
a d i v e r s e  i n f a u n a  (Ormond e t  a l . ,  1985b1,  t h a t  may c o n t r i b u t e  s i g n i f i c a n t l y  t o  -- 
t h e  p r o d u c t i v i t y  o f  t h e  c o a s t a l  zone .  

I n  a d d i t i o n ,  and  i n  a d e s e r t  e n v i r o n m e n t  w i t h  l i t t l e  g r e e n  v e g e t a t i o n ,  t h e  
mangrove s t a n d s  have  a l a n d s c a p e  v a l u e  t h a t  s h o u l d  n o t  b e  u n d e r e s t i m a t e d .  

T a r g e t e d  e x o l o i t a t i o n .  

The m a j o r  impac t  t o  mangroves  i n  t h e  Red S e a  and Gu l f  o f  Aden a p p e a r s  t o  b e  
from d i r e c t  e x p l o i t a t i o n .  The l e v e l  o f  e x p l o i t a t i o n  o f  mangroves ,  p a r t i c u l a r l y  
i n  t h e  S a u d i  Red Sea, may i n c r e a s e  as t h e  c o a s t a l  p o p u l a t i o n  ( s u s t a i n e d  by 
d e s a l i n a t e d  w a t e r )  i n c r e a s e s  and u n l e s s  i t  is  c o n t r o l l e d  w i l l  d o  s i g n i f i c a n t ,  
and p r o b a b l y ,  i r r e p e r a b l e  harm (see Ormond e t  a l . ,  1984a-c,  1985a-d; IUCN/Hicks, -- 
1 9 8 5 ) .  

Ma jo r  c u r r e n t  u s e  o f  mangrove i n  t h e  Red sea and Gu l f  o f  Aden c a n  b e  
summarised as: 

- g r a z i n g  for  camels. 
- f e l l i n g  f o r  v a r i o u s  u s e s  i n c l u d i n g  minor  c o n s t r u c t i o n  ( s h a c k s ,  

f i s h  n e t  s t a n d s ,  b i r d  t r a p s  e t c . ) .  
- c u t t i n g  f o r  f i r e w o o d .  

However, i n  g e n e r a l ,  mangroves are a l r e a d y  d e p a u p e r a t e  i n  t h e  r e g i o n  s o  
t h a t  t a r g e t e d  e x p l o i t a t i o n  o f  t h e  u s e f u l  s p e c i e s  must  be minimal .  N e i t h e r  is 
t h e r e  l i k e l y  t o  b e  any  t a r g e t e d  e x p l o i t a t i o n  o f  mangrove a s s o c i a t e d  f a u n a  f o r  
t h e  same r e a s o n s .  

I n c i d e n t a l  e x p l o i t a t i o n .  

Areas o f  c o n c e r n  r e l a t i n g  t o  
s o f t - b o t t o m  h a b i t a t s  (see ea r l i e r  
deve lopmen t s  r e s u l t i n g  i n  mangrove 

mangroves are a l s o  t h o s e  r e l a t i n g  t o  e n c l o s e d  
s e c t i o n ) .  P a r t i c u l a r l y  i n  S a u d i  A r a b i a  n o t e  
d e t e r i o r a t i o n ,  t h r o u g h ;  

- r e s t r i c t e d  w a t e r  exchange  t h r o u g h  c o a s t a l  development .  
- l o w e r i n g  o f  t h e  f r e s h w a t e r  t a b l e .  
- i n c r e a s e d  v i s i t o r  u s e  o f  t h e  c o a s t l i n e .  

I n  a d d i t i o n  Ormond -- e t  a l .  (1984b ,  1985d)  r e p o r t  a s i n g l e  i n c i d e n c e  o f  a 
d i s e a s e d  s t a n d  o f  A v i c e n n i a  m a r i n a  from t h e  c o a s t l i n e  be tween A 1  L i t h  and 
Q u n f i d h a  i n  t h e  c e n t r a l  S a u d i  Red Sea. No o b v i o u s  human i n f l u e n c e  was  e v i d e n t .  

O i l  i n d u s t r y .  - 
Mangroves a l o n g  t h e  Red Sea c o a s t  o f  Egyp t  have  been  s e v e r e l y  impac ted  by 

o i l  a t  s e v e r a l  l o c a t i o n s ,  p a r t i c u l a r l y  a t  Abu Minqar  ( B a r r a t t ,  1 Q 8 2 ) .  I n  
O c t o b e r  1982 t h e  A .  m a r i n a  a p p e a r e d  h e a l t h y  d e s p i t e  t h e  o i l  impac t .  However, i n  
Autumn 1983 i t  i s s u g g e s t e d  ( H e a t h c o t e  -- e t  a l . ,  1985)  t h a t  some o f  t h e  mangrove 
a p p e a r e d  u n h e a l t h y .  

Waste d i s c h a r g e .  

A l i m i t e d  f l o w  of  sewage is r e p o r t e d  t o  p a s s  t h r o u g h  a s t a n d  o f  mangrove a t  
Yanbu a l - S i n a i y a h  ( S h e p p a r d ,  1Q83a). No r e s u l t i n g  damage is r e p o r t e d .  T h e r e  is 
l i t t l e  e v i d e n c e  f o r  any  damage t o  mangrove i n  t h e  Red Sea and Gu l f  o f  Aden 
t h r o u g h  w a s t e  d i s c h a r g e .  



S e d i m e n t a t i o n .  

Mangroves a r e  p a r t i c u l a r l y  s e n s i t i v e  t o  s e d i m e n t  b e c a u s e  i t  c a n  l e a d  to  a 
c l o g g i n g  of t h e  aer ia l  r o o t  sys t em.  It h a s  been  s u g g e s t e d  t h a t  t h e  e x i s t a n c e  of  
dead  mangrove a t  t h e  back  o f  large mangrove s t a n d s  i n  some areas i n  t h e  Red Sea 
may b e  n a t u r a l  and  b e  p a r t  of a c y c l e  i n  which  t h e r e  is a r e d u c t i o n  i n  water 
s u p p l y  t o  t h e s e  p l a n t s  as s e d i m e n t s  collect a t  t h e  s e a w a r d s  e d g e  of t h e  s t a n d  
and t h e  s t a n d  moves seawards .  

Direct d e s t r u c t i o n .  

I n  g e n e r a l  s t a n d s  o f  mangrove i n  t h e  Red S e a  and Gulf  o f  Aden c o n t i n u e  t o  
b e  h e a l t h y  and are n o t  s u b j e c t  t o  heavy l e v e l s  o f  e x p l o i t a t i o n ,  b u t  Kassas 
c i t e d  i n  Zahran ,  1 9 7 7 )  reports t h e  l o s s  of - B. gymnorh iza  f rom t h e  S u a k i n  r e g i o n  
o f  Sudan.  

S e v e r e  damage t o  s e v e r a l  s t a n d s  o f  A v i c e n n i a  m a r i n a  ( p r o b a b l y  t h r o u g h  
o v e r - g r a z i n g )  are r e p o r t e d  f rom t h e  s o u t h e r n  S a u d i  A r a b i a n  Red S e a  (Ormond - e t  
a1 . , 1985b-d; IUCN/Hicks, 1 9 8 5 )  . - 

S t a n d s  o f  A. m a r i n a  i n  t h e  Royal  Commission c o n s e r v a t i o n  areas a t  Yanbu 
a l - S i n a i y a h  appear t o  b e  s u f f e r i n g  s l o w  d e t e r i o r a t i o n  t h r o u g h  enc roachmen t .  

T h e r e  h a s  been  a m a r g i n a l  l o s s  of mangrove i n  a number o f  s t a n d s  a l o n g  t h e  
S a u d i  A r a b i a n  Red Sea c o a s t  t h r o u g h  c o a s t a l  development .  

Mangroves a l o n g  t h e  Red Sea c o a s t  o f  Egyp t  have  been  s e v e r e l y  impac ted  by 
o i l  a t  s e v e r a l  l o c a t i o n s ,  (see O i l  i n d u s t r y  a b o v e ) .  

H a b i t a t  d e s t r u c t i o n .  

Development a l o n g  t h e  S a u d i  A r a b i a n  Red sea coast h a s  r e s u l t e d  i n  a change  
i n  water c i r c u l a t i o n  t o  a number o f  e n c l o s e d  s o f t - b o t t o m  h a b i t a t s ,  some o f  which  
s u p p o r t  mangroves.  Only m a r g i n a l  l o s s  h a s  been  n o t e d  i n  t h e s e  s t a n d s  and t h i s  
i s  u s u a l l y  d u e  t o  d i r e c t  d e s t r u c t i o n  t h r o u g h  c o n s t r u c t i o n  (Ormond - e t  g.,  
1 984a-c,  1 985a-d . 

It s h o u l d  be  n o t e d  t h a t  O l i v e  R i d l e y  t u r t l e s  may b e  less common i n  t h i s  
area t h a n  t h e y  have  been  i n  t h e  p a s t  as t h e y  p r e f e r  mangrove e n v i r o n m e n t s  wh ich  
may b e  less e x t e n s i v e  t h a n  t h e y  u s e d  t o  b e ,  ( R o s s  & Barwani ,  1 9 8 1 ) .  

R e c r e a t i o n  and t o u r i s m .  - 
An i n c r e a s i n g  number o f  p e o p l e ,  p a r t i c u l a r l y  i n  S a u d i  A r a b i a ,  have  access 

t o  t h e  c o a s t a l  zone  and t o  a s s o c i a t e d  mangrove s t a n d s .  

Mangroves have  p a r t i c u l a r  s i g n i f i c a n c e  i n  t h a t  t h e y  o f t e n  p r o v i d e  t h e  major 
s o u r c e  o f  g r e e n  v e g e t a t i o n  i n  t h e  e x t r e m e l y  a r i d  c o a s t a l  zone .  

Mangroves also act as a f o c u s  for  w i l d l i f e  which  c a n  b e  v iewed by v i s i t o r s .  

Recen t  and c u r r e n t  c o n s e r v a t i o n  p r o j e c t s .  - 
E y p t i a n  c o n s e r v a t i o n  law 102 s p e c i f i c a l l y  m e n t i o n s  mangrove i n  i d e n t i f y i n g  

t h e  p roposed  Hamata m a r i n e  p r o t e c t o r a t e  s o u t h  of Hamata. 



Recommendations f o r  m a r i n e  r e s e r v e s  i n  Sudan (Ormond, 1985)  i n c l u d e  a n  area 
n o r t h  o f  P o r t  Sudan w i t h  mangroves.  

P r o p o s a l s  f o r  a m a r i n e  p a r k  i n  t h e  Dahlak  I s l a n d s  o f  E t h i o p i a  i n c l u d e  
r e f e r e n c e  t o  t h e  p r o t e c t i o n  o f  mangroves.  

A p r e l i m i n a r y  c r i t i c a l  m a r i n e  h a b i t a t  s u r v e y  o f  Nor th  Yemen ( Y A R ) ,  which  
w i l l  i d e n t i f y  t h e  l o c a t i o n  o f  m a j o r  mangrove s t a n d s ,  is t o  t a k e  p l a c e  i n  1985. 

A l a r g e  s t a n d  o f  A v i c e n n i a  m a r i n a  mangrove s t r a d d l e s  t h e  S a u d i / N o r t h  Yemen 
b o r d e r  a t  Oreste p o i n t .  P r o t e c t i o n  o f  t h i s  s t a n d  is s u g g e s t e d .  

S e a e r a s s e s .  

C h a r a c t e r .  

I n  a l l  a b o u t  50  s p e c i e s  i n  t w e l v e  g e n e r a  are r e c o g n i s e d  and t h e  h i g h e s t  
d i v e r s i t y  is found  i n  t h e  Indo-west  P a c i f i c .  Seven  g e n e r a  o c c u r  i n  t h e  Red S e a  
f rom where  L i p k i n  ( 1 9 7 5 ,  1 9 7 6 )  r e p o r t s  9 s p e c i e s ,  H a l o p h i l a  s t i p u l a c e a ,  
H a l o p h i l a  o v a l i s ,  H a l o d u l e  u n i n e r v i s ,  T h a l a s s o d e n d r o n  c i l i a t u m ,  T h a l a s s i a  
h e m p r i c h i i ,  Cymodocea s e r r u l a t a ,  Cymodocea r o t u n d a t a ,  Enhau lus  a c o r o i d e s ,  and 
Syr ingod ium i s o e t i f o l i u m ,  (see a l s o  Den H a r t o g ,  1 9 7 0 ) .  Aleem (19791 ,  i n  a s t u d y  
of  s e a g r a s s e s  on  t h e  S a u d i  c o a s t  between Yanbu and S h u l a i b a ,  found  a l l  t h e s e  
s p e c i e s ,  p l u s  a n  a d d i t i o n a l  o n e ,  H a l o p h i l a  o v a t a .  

An i m p o r t a n t  f e a t u r e  o f  t h e  s e a g r a s s  p l a n t  is i ts  e x t e n s i v e  r o o t  and 
rh izome s y s t e m  which  e n a b l e s  i t  t o  c o l o n i s e  v a r i o u s  s o f t - b o t t o m  s u b s t r a t e s ,  
p r o v i d e s  a semi-permanence t o  t h e  s e a g r a s s  community, and a l s o  e n a b l e s  t h e  
p l a n t s  t o  draw on  m i n e r a l  n u t r i e n t s  f rom w i t h i n  t h e  sea-bed .  

O c c u r r e n c e  and e x t e n t .  - 
S e a g r a s s e s  t e n d  t o  o c c u r  on  s o f t - b o t t o m  s u b s t r a t e s  i n  t h e  l o w e r  i n t e r t i d a l  

and s h a l l o w  s u b l i t t o r a l  i n  t h e  Red Sea and Gu l f  o f  Aden. However, H a l o p h i l a  
s t i p u l a c e a  and T h a l a s s o d e n d r o n  c i l i a t u m  o c c u r  down t o  20  meters o r  more. 

S o f t - b o t t o m  h a b i t a t s  s u i t a b l e  f o r  seagrass are r e l a t i v e l y  rare i n  t h e  Red 
Sea. T h i s  is  p a r t i c u l a r l y  t h e  c a s e  i n  t h e  n o r t h ,  b e c a u s e  much o f  t h e  c o a s t l i n e  
is edged by a na r row reef f l a t  l e a d i n g  t o  a well d e v e l o p e d  f r i n g i n g  reef t h a t  
d r o p s  o f f  s t e e p l y  i n t o  d e e p  water. 

A g e n e r a l  p a t t e r n  o f  s e a g r a s s  d i s t r i b u t i o n  is e v i d e n t  i n  ' t h e  Red S e a  
(Ormond e t  a l . ,  1984a ,  1984c ,  1985a-dl .  Most o f  t h e  s p e c i e s  are found  - - 
t h r o u g h o u t  t h e  Red Sea. However, o n l y  H a l o p h i l a  o v a l i s ,  H a l o p h i l a  s t i p u l a c e a ,  
and  H a l o d u l e  u n i n e r v i s ,  are found i n  J o r d a n i a n  waters a t  t h e  e x t r e m e  n o r t h  o f  
t h e  G u l f ,  ( H u l i n g s ,  1979;  Wahbeh, 1 9 8 0 ) .  T h a l a s s o d e n d r o n  c i l i a t u m ,  Syr ingod ium 
i s o e t i f o l i u m ,  T h a l a s s i a  h e m p r i c h i i  and Cymodocea r o t u n d a t a  are found  f u r t h e r  
s o u t h  i n  t h e  Gu l f  o f  Aqaba, ( L i p k i n  1975;  Ormond e t  a l . ,  1984a ,  1 9 8 4 ~ ) .  - - 
Cymodocea s e r r u l a t a  and  Enhau lus  a c o r o i d e s  are n o t  f o u n d  i n  t h e  Gu l f  o f  Aqaba. 



By c o n t r a s t  b o t h  T h a l a s s o d e n d r o n  c i l i a t u m  and Syr ingodium i s o e t i f o l i u r n  
o c c u r  p r e d o m i n a n t l y  i n  t h e  n o r t h e r n m o s t  p a r t  o f  t h e  Red S e a .  T. c i l i a t u m  seems 
t o  be  t h e  commonest o r  s e c o n d  most  common s p e c i e s  i n  t h e  n o r t h e r n  Red S e a ,  b u t  
was o n l y  r e c o r d e d  a t  t h r e e  l o c a t i o n s  s o u t h  of Yanbu on  t h e  e a s t e r n  s e a b o a r d ,  and 
h a s  n o t  been  r e c o r d e d  s o u t h  o f  Dunganab on t h e  w e s t e r n  s e a b o a r d .  S. 
i s o e t i f o l i u n  a l t h o u g h  m o d e r a t e l y  common i n  t h e  S i n a i  area ( L i p k i n ,  1976) w a s  
r e l a t i v e l y  uncommon on  t h e  n o r t h e r n  S a u d i  c o a s t .  

I t  seems most  l i k e l y  t h a t  t e m p e r a t u r e  is t h e  p redominan t  f a c t o r  
c o n t r i b u t i n g  t o  t h e s e  d i s t r i b u t i o n  p a t t e r n s ,  a l t h o u g h  s a l i n i t y  may a l s o  be  
i n v o l v e d .  

R e l a t i v e l y  l i m i t e d  areas o f  s e a g r a s s  i n  t h e  Red Sea and Gu l f  o f  Aden show 
a n  i n d i c a t i o n  o f  b e i n c  u n d e r  impac t  from man. I n  g e n e r a l  i t  would a p p e a r  t h a t  
many of t h e  s e a g r a s s  b e d s  i n  t h e  area are m o n o s p e c i f i c  o r  m u l t i s p e c i f i c  c l i m a x  
o r  pseudo-c l imax communi t i e s  and ref lect  t h e  end o f  a s u c c e s s i o n  a c h i e v e d  u n d e r  
n a t u r a l l y  s t r e s s f u l  b u t  p r e d i c t a b l e  t e m p e r a t u r e  and s a l i n i t y  regimes. D e s p i t e  
t h i s  t h e r e  is  l i t t l e  d o u b t  t h a t  some s p e c i e s  are more s e n s i t i v e  t h a n  o t h e r s  t o  
n a t u r a l  o r  man-made i m p a c t s ,  and t h a t  t h e  predominance  o f  e a r l y  c o l o n i s e r  
s p e c i e s ,  s u c h  as H a l o d u l e  u n i n e r v i s ,  i n  areas where  o t h e r  s p e c i e s  m i g h t  be  
e x p e c t e d  t o  t h r i v e ,  is  p r o b a b l y  a good i n d i c a t i o n  o f  i m p a c t  o f  o n e  sort or 
a n o t h e r  i n  t h e  r e c e n t  p a s t .  

C o n s e r v a t i o n a l  s t a t u s .  

S e a g r a s s e s  i n  t h e  Red S e a  and  Gu l f  o f  Aden a p p e a r ,  g e n e r a l l y ,  t o  be  i n  good 
c o n d i t i o n .  However, r a p i d  development  and  some a s s o c i a t e d  l o c a l i s e d  
d e t e r i o r a t i o n  and d e s t r u c t i o n  o f  seagrass b e d s  is t a k i n g  p l a c e .  T h i s  is  
p a r t i c u l a r l y  s o  alone; some s e c t i o n s  of t h e  S a u d i  A r a b i a n  Red Sea c o a s t .  
However, t h e  Government of S a u d i  A r a b i a  is s e e k i n g  a p p r o p r i a t e  mechanisms to  
l i m i t  damage t o  s e a g r a s s  b e d s  f rom development  p a r t i c u l a r l y  t h r o u g h  t h e  
mechanism o f  EPPCOM r e s o l u t i o n s  3 and 4 ( a / b )  - l i s t ed  i n  t h e  s e c t i o n  on 
C o n s e r v a t i o n  and Management A c t i v i t i e s .  

A l l  c u r r e n t  l e g i s l a t i o n  aimed a t  p r o t e c t i n g  t h e  m a r i n e  env i ronmen t  o n l y  
i n c i d e n t a l l y  r e s u l t s  i n  t h e  p r o t e c t i o n  o f  seagrass beds .  

Human and economic  v a l u e .  -- 
The i m p o r t a n c e  o f  seagrass is well documented and a b r i e f  summary of 

f e a t u r e s  i s  p r e s e n t e d  below. 

- High p r o d u c t i v i t y  which  s u p p o r t s  t u r t l e ,  dugong,  s t o c k s  of commerc ia l ly  
i m p o r t a n t  f i s h  and i n v e r t e b r a t e s ,  and  t h e  d e t r i t a l  f o o d  c h a i n .  

- S h e l t e r  f o r  f i s h  and  i n v e r t e b r a t e s  some o f  which  are c o m m e r c i a l l y  
i m p o r t a n t .  

- S u b s t r a t e  f o r  a  d i v e r s e  e p i p h y t i c  f lora  and  f a u n a .  

- S u b s t r a t e  c o n s o l i d a t i o n .  

- N u t r i e n t  r e c y c l i n g .  



T a r g e t e d  e x p l o i t a t i o n .  

There  d o e s  n o t  a p p e a r  t o  be  much t a r g e t e d  e x p l o i t a t i o n  o f  s e a g r a s s  beds.  
I t  is p o s s i b l e  t h a t  some shr imp t r a w l i n g  o c c u r s  on them. The t u r t l e  
e x p l o i t a t i o n  i n  s o u t h  Yemen (PDRY) presumbly o c c u r s  t o  a c e r t a i n  e x t e n t  on t h e  
grass beds  which are t h e  p r i n c i p l e  f e e d i n g  g rounds  o f  t h e  g r e e n  t u r t l e .  

The mol lusc  Strombus t r i c o r n i s  is c o l l e c t e d  from seagrass beds  i n  t h e  
r e g i o n .  

I n c i d e n t a l  e x p l o i t a t i o n .  

The o n l y  l i k e l y  i n c i d e n t a l  e x p l o i t a t i o n  o f  t h e  grass beds  would be  t h a t  o f  
g r e e n  t u r t l e s  and dugongs,  b o t h  o f  which f e e d  on t h e  s e a g r a s s  beds .  A t  least  
t h r e e  dugong have been r e p o r t e d  t o  be  c a u g h t  i n  f i s h i n g  n e t s  i n  D j i b o u t i  i n  t h e  
l a s t  decade ,  (Robineau & Rose, 1982).  

O i l  i n d u s t r y .  - 
T h e r e  is l i t t l e  e v i d e n c e  of damage t o  seagrass beds  \ in  t h e  Red Sea and Gulf  

of Aden th rough  o i l  p o l l u t i o n .  However, t h e r e  a r e  many l o c a t i o n s  where 
seagrasses o c c u r  i n  s h a l l o w / i n t e r t i d a l  w a t e r  where an  o i l  s p i l l  would have a 
s i g n i f i c a n t  impact .  

Waste d i s c h a r g e .  

There  is  l i t t l e  e v i d e n c e  o f  damage t o  s e a g r a s s  beds  i n  t h e  Red sea and 
Gulf  o f  Aden th rough  waste d i s c h a r g e .  

D i r e c t  d e s t r u c t i o n .  

D i r e c t  d e s t r u c t i o n  o f  seagrass beds  i n  t h e  r e g i o n  is  l i m i t e d .  Much o f  t h i s  
damage h a s  occured  i n  t h e  v i c i n i t y  o f  Jeddah  th rough  d i r e c t  i n f i l l i n g ,  i n d i r e c t  
sed iment  e f f e c t s ,  and a l t e r a t i o n / b l o c k i n g  o f  water c i r c u l a t i o n  (Ormond __ e t  __* a1 9 

1984a,  198413, l 9 8 5 a ,  l 9 8 5 d ) .  The low l e v e l  o f  damage t o  s e a g r a s s  beds  i n  t h e  
Red S e a  and Gulf  o f  Aden is i n  marked c o n t r a s t  t o  t h e  s i t u a t i o n  i n  t h e  Arab ian  
Gulf .  

C o n s t r u c t i o n  o f  t h e  Jeddah  S o u t h  Corn iche  h a s  c u t  o f f  t h e  w a t e r  s u p p l y  to  a 
large lagoon c o n t a i n i n g  seagrass. 

C o n s t r u c t i o n  o f  t h e  Jeddah  Nor th  c o r n i c h e ,  p a r t i c u l a r l y  i n  Sharm Obhur, h a s  
caused  d e s t r u c t i o n  of some small seagrass beds .  

The H a t i b a  ' I s l a n d '  p r o j e c t  n o r t h  o f  Jeddah  c o u l d  r e s u l t  i n  damage t o ,  o r  
d e s t r u c t i o n  o f ,  a large m u l t i s p e c i e s  s e a g r a s s  bed. 

Rocky s u b s t r a t e s  

C h a r a c t e r .  

and - s h o r e s .  

Rocky s u b s t r a t e s  are p r e s e n t  th roughout  t h e  Red Sea and Gulf  o f  Aden and 
th roughout  t h e  c o a s t a l  zone.  Many o f  t h e  c h a r a c t e r i s t i c  f e a t u r e s  found 
a s s o c i a t e d  w i t h  rocky s u b s t r a t e s  r e f l e c t  f l u c t u a t i n g  s e a - l e v e l  e r o s i o n a l  
f e a t u r e s .  



S u p r a l i t t o r a l  - Much o f  t h e  Red Sea c o a s t l i n e  (Ormond e t  a l ,  , 1984a ,  1985b;  -- 
B a r r a t t ,  1982;  Hemming, 1961 ) c o n s i s t s  of r a i s e d  reef r o c k  t h a t  may have  
been  e r o d e d  t o  form c o a s t a l  c l i f f s .  I n  s o n e  areas o f  t h e  Gu l f  o f  Aqaba 
s p e c t a c u l a r  h i g h  c o a s t a l  h i l l s  o f  metamorphosed r o c k  come s t r a i g h t  down t o  
t h e  sea. I n  e a c h  c a s e  t h e  c l i f f  i s  t y p i c a l l y  u n d e r c u t  by h a l f  a meter o r  
more a t  s e a - l e v e l .  The u n d e r c u t  c l i f f  p r o v i d e s  a r e l a t i v e l y  humid area f o r  
c e r t a i n  c h a r a c t e r i s t i c  s p e c i e s .  

I n  a d d i t i o n  t o  t h e  rocky  s u p r a l i t t o r a l  a  r a n g e  o f  o t h e r  s h o r e  t y p e s  is  
found  i n  t h e  Red Sea and  Gulf o f  Aden. The n a t u r e  o f  t h e  s h o r e l i n e  h a s  
s i g n i f i c a n c e  i n  d e t e r m i n i n g  t h e  r o u t e  o f  g r o u n d w a t e r  s e e p a g e  and t h e  
a s s o c i a t e d  i n c i d e n c e  of  f r e s h w a t e r  dependen t  v e g e t a t i o n .  The n a t u r e  o f  t h e  
s h o r e l i n e  a l s o  d e t e r m i n e s  t h e  l o c a t i o n  and e x t e n t  o f  s o f t - b o t t o m  s u . b ~ t r a t e s  
and  t h e i r  a s s o c i a t e d  communties  i n c l u d i n g  mangroves.  

- T h e r e  are e x t e n s i v e  areas o f  i l l - d e f i n e d ,  low l y i n g ,  s e a s o n a l l y  i n u n d a t e d  
s h o r e l i n e  a l o n g  t h e  c o a s t s  of  t h e  r e g i o n .  These  are p a r t i c u l a r l y  e x t e n s i v e  
i n  t h e  s o u t h e r n  Red S e a  and s u p p o r t  s i g n i f i c a n t  numbers o f  wading  b i r d s  
p a r t i c u l a r l y  when i n u n d a t e d .  

- S e c t i o n s  o f  c o r a l  s a n d  beach  t h a t  may b e  backed by we l l -deve loped  d u n e s ,  
mixed s a n d  and g r a v e l  h i l l s  o r  g r a v e l  domina ted  h i l l s .  C o r a l  s a n d  b e a c h e s  
o f t e n  s u p p o r t  h i g h  d e n s i t i e s  o f  Ocypode s a r a t a n  and p r o v i d e  t h e  beach  t y p e  
n e c e s s a r y  f o r  t u r t l e  n e s t i n g .  

I n t e r t i d a l  - Reef r o c k  f e a t u r e s  a l s o  o c c u r  a t ,  o r  n e a r ,  t h e  p r e s e n t  sea 
l e v e l .  They form t h e  c h a r a c t e r i s t i c  na r row reef r o c k  f l a t  t h a t  o f t e n  l e a d s  
t o  a w e l l  d e f i n e d  f r i n g i n g  reef. The reef r o c k  f l a t  o f t e n  s u p p o r t s  g r o w t h s  
of  m i c r o  and m a c r o p h y t i c  algae as w e l l  as p r o v i d i n g  s h e l t e r  f o r  a v a r i e t y  
o f  a n i m a l s .  

S u b l i t t o r a l  - The most  s p e c t a c u l a r  f e a t u r e  a s s o c i a t e d  w i t h  s u b l i t t o r a l  
rocky  s u b s t r a t e s  o c c u r s  when t h e s e  s u b s t r a t e s  are  c o l o n i s e d  by c o r a l .  

I n  t h e  s o u t h e r n  Red S e a  and Gu l f  o f  Aden s u b l i t t o r a l  r o c k y  s u b s t r a t e s  are 
c h a r a c t e r i s e d  by m a c r o p h y t i c  algae r a t h e r  t h a n  c o r a l s  t hough  c o r a l s  d o  
o c c u r  (Ormond, - e t  - a l . ,  1085h; S c h e e r ,  1971 1. I t  may b e  t h a t  rocky  
s u b s t r a t e s  i n  p a r t s  o f  t h e  g u l f  o f  Aden, f o r  example  o f f  S o c o t r a  I s l a n d  i n  
S o u t h  Yemen (PDRY), r e f l e c t  t h e  i n f l u e n c e  o f  t h e  S o m a l i / S o u t h  A r a b i a n  
u p w e l l i n g  and s u p p o r t  t h e  u n u s u a l  s t a n d s  o f  m a c r o p y h y t i c  algae r e p o r t e d  
f rom Oman, ( B a r r a t t  e t  a l . ,  1 9 8 4 ) .  -- 
O c c u r r e n c e  and e x t e n t .  - 
T h e r e  is a t r e n d  towards  a d e c r e a s i n g  i n c i d e n c e  o f  r o c k y  s u b s t r a t e s  

t h r o u g h o u t  t h e  c o a s t a l  zone  i n  t h e  s o u t h e r n  Red Sea. T h i s  t r e n d  is b a l a n c e d  by 
a n  i n c r e a s e  i n  c o m p l e x i t y  and d i v e r s i t y  o f  s o f t - b o t t o m  h a b i t a t s .  The i n c i d e n c e  
o f  l o w - l y i n g  i l l - d e f i n e d  s h o r e l i n e s  a l s o  i n c r e a s e s  s o u t h w a r d s .  T h i s  t r e n d  is  
p r o b a b l y  a consequence  o f  t h e  g e n e r a l  geomorphology o f  t h e  Red Sea and Gu l f  o f  
Aden. T h e r e  is a d e c r e a s i n g  ' r i f t 1  i n f l u e n c e  on moving down t h e  Red Sea and t h e  
w i d t h  o f  t h e  c o n t i n e n t a l  s h e l f  i n c r e a s e s  s o u t h w a r d s .  

R e p r e s e n t a t i v e  examples  o f  most  o f  t h e  s h o r e l i n e  t y p e s  d e s c r i b e d  above  are 
found  t h r o u g h o u t  t h e  Red Sea and G u l f  o f  Aden and  a comprehens ive  l i s t i n g  o f  t h e  
o c c u r r e n c e  and d i s t r i b u t i o n  o f  t h e s e  c o a s t a l  t y p e s  is  beyond t h e  s c o p e  o f  t h i s  
r ev iew.  



C o n s e r v a t i o n a l  s t a t u s .  

Much o f  t h e  s h o r e l i n e  i n  t h e  Red S e a  and G u l f  o f  Aden i s  i n  good c o n d i t i o n .  
However, many b e a c h e s  are l i t t e r e d  w i t h  r u b b i s h  and v a r y i n g  amounts  of  beach  
tar .  Some b e a c h e s  n e a r  t o  l a r g e  c i t i e s  are i n f l u e n c e d  by c o a s t a l  sewage 
d i s c h a r g e .  I n  a d d i t i o n  c o a s t a l  deve lopmen t ,  p a r t i c u l a r l y  i n  t h e  n o r t h e r n  end  o f  
t h e  Gu l f  o f  Aqaba, and i n  t h e  v i c i n i t y  o f  J e d d a h  i n  S a u d i  A r a b i a ,  is r e s t r i c t i n g  
r e c r e a t i o n a l  a c c e s s  t o  s u i t a b l e  b e a c h e s  and is d e s t r o y i n g  t h e  e x i s t i n g  beach  
l i n e .  

Human and economic v a l u e .  -- 
Rocky s u b s t r a t e s  have  p a r t i c u l a r  v a l u e  i n  t h a t  t h e y  s u p p o r t  a s t a b l e  

s u b s t r a t e  f o r  c o r a l  and a l g a l  g rowth  wh ich ,  i n  t u r n ,  s u p p o r t s  a s i g n i f i c a n t  
p r o p o r t i o n  o f  t h e  c o a s t a l  f i s h e r y  o f  t h e  area. However, t h e  p o t e n t i a l  l e v e l  of  
e x p l o i t a t i o n  o f  t h i s  f i s h e r y  is l i m i t e d  b e c a u s e  t r a w l i n g  is  d i f f i c u l t  on t h i s  
t y p e  o f  s u b s t r a t e .  

Bo th  r o c k y  and s a n d y  s h o r e l i n e s  p r o v i d e  a n  a e s t h e t i c  s e t t i n g  f o r  
r e c r e a t i o n  and t o u r i s m .  

The m a j o r i t y  o f  t u r t l e  n e s t i n g  o c c u r s  on s a n d y  b e a c h e s .  

Low-lying i l l - d e f i n e d  s e a s o n a l l y  i n u n d a t e d  s h o r e l i n e s  are a v a l u a b l e  
f e e d i n g  a r e a  for m i g r a n t  and r e s i d e n t  wading  b i r d s .  

O i l  i n d u s t r y .  - 
T h e r e  is s e v e r e  o i l i n g  o f  b e a c h e s  i n  t h e  Gu l f  o f  S u e z  and n o r t h e r n  E g y p t i a n  

Red S e a  o r i g i n a t i n g  f rom o i l  f i e l d s  i n  t h e  G u l f  o f  Suez  (Wennink & Nelson  S m i t h ,  
1970;  B a r r a t t ,  1982; H e a t h c o t e  -- e t  a l . ,  1 9 8 5 ) .  I t  h a s  been  s u g g e s t e d  t h a t  t h i s  
o i l  h a s  had a n  e f fec t  o n  some t u r t l e  n e s t i n g  i n  t h e  area, and on  t h e  s t a te  o f  
some mangroves.  I n  a d d i t i o n  t h e r e  is a p o t e n t i a l  d a n g e r ,  f rom a m a j o r  o i l  
s p i l l / l e a k ,  t o  b i r d s  d e p e n d i n g  f o r  f e e d i n g  and b r e e d i n g  i n  t h e  coastal and 
o f f s h o r e  env i ronmen t .  

F u r t h e r  s o u t h  t h e  p r e v a i l i n g  c u r r e n t h i n d  c a u s e s  o i l  f rom t h e  Gu l f  o f  Suez  
t o  b e  d e f e l e c t e d  away f rom t h e  E g y p t i a n  c o a s t  and  t o w a r d s  t h e  S a u d i  A r a b i a n  Red 
Sea c o a s t .  T h e r e  i s  a low l e v e l  o f  beach  t a r r i n g  a l o n g  most  o f  t h e  S a u d i  
A r a b i a n  Red S e a  c o a s t  (Wennink & Nelson-Smith,  1977;  Ormond -- e t  a l . ,  1984a ,  
1 984c ,  1 985a-d . 

I n  a d d i t i o n  some beach  o i l i n g  may r e s u l t  f rom t a n k e r  d i s c h a r g e / c l e a n i n g .  
F o r  example  a b o a t  s i n k i n g  i n  J o r d a n i a n  w a t e r s  i n  May 1983  r e l e a s e d  o i l  t h a t  
s e v e r e l y  impac ted  b e a c h e s  i n  t h e  v i c i n i t y  o f  Haql  i n  S a u d i  A r a b i a .  

Waste d i s c h a r g e .  

L i t t e r  : Much o f  t h e  Red S e a  c o a s t l i n e  is l i t t e r e d  w i t h  r u b b i s h  (Ormond e t  
a l . ,  1QR4a-c, 1085a-d; Wennink & Nelson-Sn i th ,  1 9 7 7 ) .  The amount o f  litter - 
t e n d s  t o  b e  less i n  t h e  p o o r e r  c o u n t r i e s  where  i t  is c o l l e c t e d  for v a r i o u s  
u s e s .  Much of  t h e  l i t t e r  is d i s c h a r g e d  f rom s h i p s  a t  sea. However, l i t t e r  
t e n d s  t o  b e  l e f t  a t  r e c r e a t i o n a l  s i t e s  and c a n  b e  a h e a l t h  h a z a r d .  



Sewage : S e v e r a l  o f  t h e  l a r g e r  towns d i s c h a r g e  p r i n a r y  t r e a t e d  sewage i n t o  
t h e  s e a  and t h i s  nay  c o n s t i t u t e  a h e a l t h  h a z a r d  on  b e a c h e s .  I n  a d d i t i o n  

' many beach  c h a l e t s  e t c . ,  d i s c h a r g e  sewage d i r e c t l y ,  o r  by o v e r f l o w  from 
s e p t i c  t a n k s ,  i n t o  t h e  sea. 

D i r e c t  d e s t r u c t i o n .  

Note  p a r t i c u l a r l y  t h e  J e d d a h  Nor th  a.nd S o u t h  C o r n i c h e  and o t h e r  c o a s t a l  
deve lopmen t s  n e a r  t o  large c e n t r e s  o f  p o p u l a t i o n .  

H a b i t a t  d e s t r u c t i o n .  

C o a s t a l  s t r i p  h a l o p h y t e s  t e n d  t o  be  e r o d e d  by v e h i c l e  u s e .  

R e c r e a t i o n  and t o u r i s m .  - 
The r e c r e a t i o n a l  and t o u r i s t i c  v a l u e  o f  b e a c h e s  is p a r t i c u l a r l y  h i g h  i n  t h e  

n o r t h e r n  end o f  t h e  Gulf  o f  Aqaba, Egypt  and S a u d i  A r a b i a .  No te  p a r t i c u l a r l y  
p l a n s  f o r  development  i n  J o r d a n  ( i d e n t i f i e d  e a r l i e r ) .  T h e r e  is  great s c o p e  f o r  
i n c r e a s i n g  r e c r e a t i o n a l  u s e  of  t h e  E g y p t i a n  c o a s t l i n e .  However, i t  s h o u l d  b e  
n o t e d  t h a t  much o f  t h e  E g y p t i a n  c o a s t l i n e  i s  mined and  u n d e r  m i l i t a r y  c o n t r o l .  

Most o f  t h e  towns a l o n g  t h e  S a u d i  A r a b i a n  Red S e a  c o a s t  have  some s o r t  o f  a 
c o r n i c h e  a n d / o r  a s a n d y  beach  w i t h  l i m i t e d  r e c r e a t i o n a l  f a c i l i t i e s .  T h e r e  is a 
v e r y  h i g h  l e v e l  o f  r e c r e a t i o n a l  u s e  o f  t h e  S a u d i  A r a b i a n  Red S e a  c o a s t  
p a r t i c u l a r l y  i n  t h e  v i c i n i t y  o f  t h e  l a r g e r  c o a s t a l  towns.  I n d e e d  r e s i d e n t s  o f  
i n l a n d  towns  l i k e  Tabuk,  Mecca, and Khamis Mushayt o f t e n  d r i v e  t o  t h e  c o a s t  
d u r i n g  h o l i d a y s .  

Recen t  and c u r r e n t  - c o n s e r v a t i o n  p r o j e c t s .  

Note  p a r t i c u l a r l y  t h e  c r e a t i o n  of  a new and a e s t h e t i c a l l y  p l e a s i n g  
s h o r e l i n e  i n  S a u d i  A r a b i a  a s s o c i a t e d  w i t h  t h e  J e d d a h  Nor th  and S o u t h  C o r n i c h e s .  
T h i s  development  h a s  d e s t r o y e d  much o f  t h e  e x i s t i n g  s h o r e l i n e  and r e p l a c e d  i t  
w i t h  a n  a r t i f i c i a l  s h o r e l i n e  i n c l u d i n g  s e c t i o n s  o f  s a n d y  beaches .  I n  a d d i t i o n  
many of  t h e  towns b o r d e r i n g  t h e  Red S e a  have  made some l i m i t e d  p r o v i s i o n  f o r  
r e c r e a t i o n a l  u s e  o f  s e c t i o n s  o f  s h o r e l i n e  w i t h i n  t h e i r  j u r i s d i c t i o n .  O f t e n  t h i s  
i n c l u d e s  t h e  p r o v i s i o n  o f  l i t t e r  b i n s  and r u b b i s h  c o l l e c t i o n .  

C o r a l  Reefs. -- 

C h a r a c t e r  . > 

The most  c o n s p i c u o u s  s h a l l o w  water m a r i n e  h a b i t a t  i n  t h e  Red S e a  is formed 
by t h e  e x t e n s i v e  c o r a l  reefs which  f r i n g e  much o f  t h e  c o a s t l i n e  and  o f t e n  e x t e n d  
o f f s h o r e  f o r  many k i l o m e t e r s .  

O c c u r r e n c e  and e x t e n t .  - 
F o r  e x t e n s i v e  i n f o r m a t i o n  on  c o r a l  reefs i n  t h e  Red S e a  and Gu l f  of Aden 

see t h e  I n d i a n  Ocean C o r a l  Reef D i r e c t o r y  ( i n  p r e s s ) .  F i g .  2 shows t h e  
d i s t r i b u t i o n  of major c o r a l  r e e f  areas i n  t h e  Red S e a  and Gu l f  o f  Aden. 



Figure 2 
Distribution of major coral reef areas i n  the Red Sea and Gulf of Aden 
region. (Dashed l ines  near-shore indicate fringing reefs and associated 
patch reefs.  Dashed l ines  off-shore indicate off-shore complexes of 

islands,  patch reefs,  a t o l l s  e t c . ) .  



T h e r e  is a s t r o n g  p a t t e r n  t o  t h e  d i s t r i b u t i o n  o f  reefs i n  t h e  Red Sea 
f o l l o w i n g  t h a t  i n i t i a l l y  p o i n t e d  o u t  by C r o s s l a n d  ( 1  907,  191 3, 1 9 3 9 )  b a s e d  on 
o b s e r v a t i o n s  i n  Sudan and Egyp t ,  and f u r t h e r  d e s c r i b e d  by Mergner (19711 ,  Ormond 
and Campbell  ( 1971 , Bemert  and  Ormond ( 1981 , Sheppa rd  ( 1983*') , Ormond e t  a l .  , -- 
( 1 9 8 4 a ,  1 9 8 5 b ) .  The d i s t r i b u t i o n  o f  reefs t h r o u g h  t h e  Red Sea c a n  b e  r e l a t e d  t o  
t e c t o n i c  movements and  b l o c k  f a u l t i n g  o f  s u i t a b l e  f o u n d a t i o n s  f o r  reef growth .  
A scheme e x p l a i n i n g  reef s t r u c t u r e  and d i s t r i b u t i o n  i n  terms o f  f i v e  b l o c k  t i e r s  
(of v a r y i n g  w i d t h  down t h e  Red Sea) is s u g g e s t e d  by  Ormond e t  a l . ,  ( 1 9 8 4 a ) .  -- 

The r e s u l t a n t  geomorphology l a r g e l y  d e t e r m i n e s  t h e  e x t e n t  o f  s e d i m e n t a t i o n  
and e x p o s u r e  t o  wave a c t i o n .  T h e s e  two f a c t o r s  d e t e r m i n e  t h e  v i g o u r  o f  c o r a l  
g r o w t h ,  t h e  e x t e n t  of reef c o n s o l i d a t i o n ,  t h e  form ( i . e .  p r o f i l e )  o f  t h e  u p p e r  
p a r t  o f  t h e  reef, and t h e  s p e c i e s  o f  c o r a l  which  come to  domina te  t h e  c o r a l  
a s semblage .  S e v e r a l  t y p e s  o f  reef c a n  b e  e n c o u n t e r e d .  

f r i n g i n g  reefs - a d j a c e n t  t o  t h e  s h o r e  a l o n g  most  o f  t h e  c o a s t l i n e .  

p a t c h / p l a t f o r m  -- reefs etc .  - g r o u p s  o f  reefs i n c l u d i n g  p a t c h  reefs, p l a t f o r m  
reefs, submerged reef b a n k s  and r i n g  reefs t y p i c a l l y  l y i n g  be tween 13-15km 
o f f s h o r e  and  a r r a n g e d  i n  a series - c a l l e d  t h e  b a r r i e r  s y s t e m  by C r o s s l a n d  
( 1 9 1 3 ) .  Examples are t h e  Wejh bank,  and  F a r a s a n  bank o f f  S a u d i  A r a b i a ,  t h e  
S u a k i n  A r c h i p e l a g o  o f f  Sudan,  and  t h e  Dah lak  A r c h i p e l a g o  o f f  E t h i o p i a .  

P i l l a r  r e e f s / a t o l l s  - o c c a s i o n a l  reefs much f u r t h e r  o f f s h o r e  (15-20 km) 
a r i s i n g  f rom much d e e p e r  water and i n c l u d i n g  p i l l a r  reefs and a t o l l s  - f o r  
example  d e e p  water r e e f s  o f f  Egyp t ,  Sanganeb A t o l l  o f f  P o r t  Sudan,  and 
reefs i n  t h e  n o r t h  o u t e r  F a r a s a n  bank o f f  S a u d i  A r a b i a .  

S t r u c t u r a l  and s p e c i e s  d i v e r s i t y  o f  c o r a l  reefs and c o r a l s  i s  h i g h e r  i n  t h e  
Red S e a  t h a n  i n  t h e  A r a b i a n  G u l f  b u t  is lower t h a n  t h a t  r e p o r t e d  f rom m a j o r  
c o r a l  areas i n  t h e  I n d i a n  Ocean. However, t h e  b e a u t y  o f  c o r a l  reefs i n  t h e  Red 
S e a  is w o r l d  renowned p a r t l y  b e c a u s e  Red Sea waters t e n d  t o  b e  clear b e c a u s e  
t h e r e  is r e l a t i v e l y  l i t t l e  f r e s h w a t e r  i n p u t  f rom t h e  l a n d .  

S t r u c t u r a l  and  s p e c i e s  d i v e r s i t y  o f  c o r a l  reefs i n  t h e  Gu l f  o f  S u e z  t e n d s  
t o  b e  r e l a t i v e l y  low w i t h  r e s p e c t  t o  t h a t  found  i n  t h e  G u l f  o f  Aqaba and t h e  
n o r t h e r n  and c e n t r a l  Red Sea. T h i s  is p a r t l y  b e c a u s e  t h e  Gulf  i s  s h a l l o w ,  
t u r b i d ,  and  is a t  t h e  l o w e r  end  o f  t h e  t e m p e r a t u r e  r a n g e  s u i t a b l e  f o r  c o r a l  
g rowth .  

Over  150  s p e c i e s  o f  c o r a l  are r e c o r d e d  f rom t h e  n o r t h e r n  and c e n t r a l  Red 
Sea ( S h e p p a r d ,  1983b;  Ormond, -- e t  a l . ,  1984a ,  1 9 8 5 b ) .  T h e r e  are p o s s i b l y  twice 
as many d i s c r e t e  reef communi t i e s  i n  t h e  Yanbu area o f  S a u d i  A r a b i a  as t h e r e  are 
i n  t h e  Gu l f  o f  Aqaba (Sheppa rd  1983b;  Loya 1 9 7 2 ) .  C o r a l  s p e c i e s  d i v e r s i t y  is 
p r o b a b l y  h i g h e s t  i n  t h e  c e n t r a l  Red S e a .  

I n  g e n e r a l  terms t h e r e  is  a d e c r e a s e  i n  t h e  q u a l i t y  and e x t e n t  o f  c o a s t a l  
coral r e e f  communi t i e s  on moving s o u t h  o f  a b o u t  20Â° (Ormond -- e t .  a l . ,  1984a ,  
1985b-dl .  Wainwright  ( 1 9 6 5 )  r e p o r t s  t h a t  a s u r v e y  o f  t h e  Dah lak  a r c h i p e l a g o  
produced a l o w e r  t h a n  e x p e c t e d  c o r a l  d i v e r s i t y .  Reef q u a l i t y  a round  t h e  main 
F a r a s a n  i s l a n d s  was r e l a t i v e l y  low (Ormond -- e t  a l . ,  I  W 4 a ,  1 9 8 5 ~ )  . This is 
p a r t l y  b e c a u s e  t h e  s o u t h e r n  Red S e a  h a s  a s h a l l o w e r  b a t h y m e t r y  and a h i g h e r  
t u r b i d i t y  t h a n  t h e  c e n t r a l  and n o r t h e r n  Red Sea. However, o t h e r  f a c t o r s  may b e  
i n v o l v e d .  ,, - 



R e l a t i v e l y  l i t t l e  is  known a b o u t  reefs i n  t h e  f a r  s o u t h  Red Sea and i n  t h e  
Gulf o f  Aden. Rocky s u b s t r a t e s  i n  t h e  c o a s t a l  area o f  S a u d i  A r a b i a  become 
scarcer and a v a i l a b l e  s u b s t r a t e s  are i n c r e a s i n g l y  domina ted  by m a c r o p h y t i c  
algae. T h e r e  is  n o  r e a s o n  t o  s u p p o s e  t h a t  t h i s  t r e n d  d o e s  n o t  c o n t i n u e  
s o u t h w a r d s .  However, Walczak ( 1 9 7 7 )  r e p o r t s  t h a t  c o r a l  reef e n v i r o n m e n t s  are 
a b u n d a n t  i n  Nor th  Yemen ( Y A R )  w a t e r s .  Ormond (1985) r e p o r t s  t h a t  t h e  s o u t h w e s t  
s i d e  o f  t h e  Isa P e n i n s u l a ,  n o t  f a r  f rom S a l i f ,  p r o b a b l y  h a s  t h e  b e s t  c o r a l  
reefs on t h e  N o r t h  Yemen ma in land .  

Most o f  t h e  n o r t h  S o m a l i  ( G u l f  o f  Aden) c o a s t  i s  r e p o r t e d  e i t h e r  t o  h a v e  no  
c o r a l  reefs o r  o n l y  v e r y  weak reef development .  However Watson,  ( p e r s o n a l  
communica t ion)  r e p o r t s  t h a t  t h e r e  are good q u a l i t y  c o r a l  reefs a l o n g  t h e  S o m a l i a  
n o r t h  s h o r e .  Darwin ( 1 8 4 2 ) ,  d o e s  r e p o r t  a c o r a l  f r i n g i n p ;  reef a q u a r t e r  o f  a 
mile o f f s h o r e  a t  10Â° I N . ,  which  e x t e n d s  f o r  f o u r  o r  f i v e  miles. S c h e e r  ( 1  971 ) 
r e p o r t s  t h a t  m a c r o p h y t i c  a l g a e ,  n o t  c o r a l s ,  are a m a j o r  f e a t u r e  o f  t h e  
s u b l i t t o r a l  o f  Abd e l  K u r i  i s l a n d  n e a r  S o c o t r a .  C o r a l s  are p r e s e n t  b u t  are n o t  
abundan t .  S o m a l i a  h a s  c o r a l  reefs i n  t h e  B a j u n i  A r c h i p e l a g o  s o u t h  o f  t h e  
e q u a t o r .  

C o n s e r v a t i o n a l  s t a t u s .  

The c o n s e r v a t i o n a l  s t a t u s  o f  c o r a l  reefs i n  t h e  Red S e a  is g e n e r a l l y  good.  
However, t h e r e  is l o c a l i s e d  damage b e i n g  c a u s e d ,  p a r t i c u l a r l y  t o  f r i n g i n g  reefs 
n e a r  t o  large towns and c i t i e s ,  by coastal deve lopmen t  and i n c r e a s e d  
r e c r e a t i o n a l  u s e .  

S e e  t h e  I n d i a n  Ocean C o r a l  Reef D i r e c t o r y  ( i n  p r e s s )  f o r  e x t e n s i v e  
i n f o r m a t i o n  on t h e  c o n s e r v a t i o n a l  s t a t u s  o f  c o r a l  reefs i n  t h e  Red Sea and Gulf  
o f  Aden. S e e  t h e  s e c t i o n  on C o n s e r v a t i o n  and Management A c t i v i t i e s  i n  t h i s  
r e p o r t  f o r  i n f o r m a t i o n  o n  l e g i s l a t i o n  r e l a t i n g  t o  c o r a l  reef areas. 

The o r d e r  A n t i p a t h a r i a ,  b l a c k  o r  s e m i - p r e c i o u s  c o r a l ,  is  l i s t e d  i n  a p p e n d i x  
I1 of  CITES which  means t h a t  a n  e x p o r t  p e r m i t  i s  r e q u i r e d  f o r  commercia l  t r a d e .  
S t o n y  c o r a l s  were approved  f o r  i n c l u s i o n  i n  t h e  a p p e n d i x  I1 l i s t i n g  a t  t h e  A p r i l  
1985  m e e t i n g  o f  t h e  p a r t i e s .  

Human and economic  v a l u e .  -- 
The c o r a l  reefs and communi t i e s  are a l m o s t  c e r t a i n l y  t h e  mos t  e c o n o m i c a l l y  

s i g n i f i c a n t  o f  t h e  m a r i n e  h a b i t a t s  i n  t h e  Red Sea. The s i g n i f i c a n c e  o f  t h e  
reefs f o r  f i s h e r i e s  relates i n  p a r t  t o  t h e i r  v e r y  h i g h  p r imary  p r o d u c t i v i t y .  
G e n e r a l l y  t h e  p-ross p r o d u c t i v i t y  a p p e a r s  t o  f a l l  w i t h i n  t h e  r a n g e  o f  2 ,000-5 ,000 
g.C.mm y r -  , ( see  Lewis ,  1 9 7 7 ) .  A s  a consequence ,  t h e  s t a n d i n g  c r o p  o f  f i s h  on  
reefs may r e a c h  5-15 times t h a t  i n  p r o d u c t i v e  N o r t h  A t l a n t i c  f i s h i n g  g r o u n d s ,  
and t w i c e  t h a t  f o r  managed t e m p e r a t e  l a k e s ,  ( S t e v e n s o n  & M a r s h a l l ,  1 9 7 4 ) .  

The c o r a l s  t h e m s e l v e s  are p a r t l y  r e s p o n s i b l e  f o r  t h e  h i g h  p r i m a r y  
p r o d u c t i v i t y  o f  reefs d u e  t o  p h o t o s y n t h e s i s  o c c u r r i n g  i n  t h e i r  s y m b i o t i c  
z o o x a n t h e l l a e .  B u t  a l s o  i m p o r t a n t ,  and p e r h a p s  f r e q u e n t l y  o f  g r e a t e r  magn i tude ,  
is  t h e  p r o d u c t i v i t y  of t h e  a l g a l  lawn,  composed o f  d i a t o m s ,  f i l a m e n t o u s  g r e e n  
algae and small r e d  a l g a e ,  t h a t  c o l o n i s e s  most  o f  t h e  o t h e r w i s e  b a r e  rocky  
s u r f a c e s  o f  t h e  reef i n  s h a l l o w  water, (Walke r  & Ormond, 1982). 



The a l g a l  t u r f  is i n t e n s i v e l y  g r a z e d  by v a r i o u s  t y p e s  of  f i s h ,  e s p e c i a l l y  
by s u r g e o n f i s h e s  ( A c a n t h u r i d a e ) ,  p a r r o t f i s h e s  ( S c a r i d a e ) ,  d a m s e l f i s h e s  
( P o m a c e n t r i a e )  and b l e n n i e s  ( B l e n n i d a e ) ,  as well as by e c h i n o i d s  ( s e a - u r c h i n s )  
s e e  R a n d a l l ,  1Q61: Op-den & Lobe l ,  1978). The c o r a l ,  however,  r e m a i n s  c r i t i ca l  
t o  t h e  f i s h  p r o d u c t i o n  o f  t h e  community b o t h  i n  b e i n g  r e s p o n s i b l e  f o r  t h e  
f o r m a t i o n  and m a i n t e n a n c e  o f  t h e  s h a l l o w  water s u b s t r a t a  on which  t h e  algal t u r f  
d e v e l o p s  and i n  p r o v i d i n g  t h e  h a b i t a t  c o m p l e x i t y  wh ich  may a l l o w  d e n s e  
p o p u l a t i o n s  o f  p r i m a r y  and s e c o n d a r y  consumers  t o  s u r v i v e ,  d e s p i t e  a n  abundance  
o f  p r e d a t o r y  s p e c i e s .  Thus b o t h  coral and algal components  c o n t r i b u t e  to  t h e  
h i g h  p r i m a r y  p r o d u c t i v i t y  which  d i r e c t l y  o r  i n d i r e c t l y  s u p p o r t s  t h e " d e n s e  
p o p u l a t i o n s  o f  b o t h  j u v e n i l e  and  a d u l t s  o f  many c o m m e r c i a l l y  i m p o r t a n t  f i s h  
s p e c i e s .  

Reefs may have  p roved  i n v a l u a b l e  f o r  e d u c a t i o n  and s c i e n c e ,  as t h e  large 
amount o f  b i o l o g i c a l  r e s e a r c h  r e c e n t l y  u n d e r t a k e n  i n  reef areas s u g g e s t s .  

A s  a r e s u l t  o f  t h e i r  d i v e r s i t y  reefs r e p r e s e n t  a m a j o r  g e n e t i c  r e s o u r c e .  
Many reef a n i m a l s  have  been  found t o  c o n t a i n  p h a r m a c o l o g i c a l l y  a c t i v e  compounds 
which  may b e  of  m e d i c a l  v a l u e  o r  l e a d  t o  a d v a n c e s  i n  m e d i c a l  r e s e a r c h .  

I n  p a r t i c u l a r ,  c o r a l  reefs are g e n e r a l l y  r e g a r d e d  as  b e i n g  o f  c o n s i d e r a b l e  
economic  and s o c i a l  v a l u e  f o r  r e c r e a t i o n  and t o u r i s m .  The need  t o  p r o t e c t  reef 
areas u s e d  by a d e v e l o p i n g  t o u r i s t  i n d u s t r y  h a s  g e n e r a l l y  been  a c c e p t e d  as a 
m a j o r  i m p e t u s  t o w a r d s  t h e  e s t a b l i s h m e n t  of  m a r i n e  p a r k s  and  r e s e r v e s ,  and  s u c h  
r e s e r v e s  have  now been  e s t a b l i s h e d  i n  a wide  v a r i e t y  o f  c o u n t r i e s .  

T a r g e t e d  e x p l o i t a t i o n .  

- T h e r e  is a small m a r k e t  for  c o r a l s  f o r  d i s p l a y .  
- A number o f  m o l l u s c s ,  i n c l u d i n g  Trochus  d e n t a t u s  are 

c o l l e c t e d  f rom reefs. 
- C o r a l  reefs s u p p o r t  a m a j o r  p a r t  o f  t h e  Red Sea a r t i s a n a l  

f i s h e r y .  

O i l  i n d u s t r y .  - 
O i l i n g  o f  b e a c h e s ,  p a r t i c u l a r l y  i n  t h e  E g y p t i a n  Red Sea, is s e v e r e .  

However, t h e r e  is l i t t l e  e v i d e n c e  f o r  s i g n i f i c a n t  d e t e r i o r a t i o n  o f  reefs d u e  t o  
o i l  p o l l u t i o n  i n  t h e  Red Sea. T h i s  may p a r t l y  b e  b e c a u s e  reef communi t i e s  are 
e s s e n t i a l l y  s u b l i t t o r a l  and  o i l  f l o a t s  o v e r  them. Reefs i n  t h e  Red S e a  d o  
s u p p o r t  a l i m i t e d  amount o f  c o r a l  g rowth  i n  t h e  i n t e r t i d a l .  However, t h i s  
g r o w t h  is, p e r h a p s ,  n o t  as  s i g n i f i c a n t  as i t  i s  i n  t h o s e  r e g i o n s  w i t h  a h i g h e r  
t i d a l  r a n g e .  An o i l  s p i l l  w i l l  k i l l  o f f  any  i n t e r t i d a l  coral t h a t  i t  s m o t h e r s .  
C o r a l  g rowth  i n  t h e  s u b l i t t o r a l  is u n l i k e l y  t o  b e  a f f e c t e d  by a n  o i l  . s p i l l  
e x c e p t  i n  a r e s t r i c t e d  number o f  cases where  t h e  o i l  s p i l l  is m a s s i v e  a n d / o r  t h e  
c o r a l  is  g rowing  i n  a n  area where  w a t e r  c i r c u l a t i o n  is l i m i t e d  and t h e  o i l  is 
n o t  b l o w n / c a r r i e d  away. 

The g r e a t e s t  d a n g e r  t o  c o r a l  reefs f rom a n  o i l  s p i l l  is p r o b a b l y  t h e  
i n d i s c r i m i n a t e  u s e  o f  d i s p e r s a n t s .  D i s p e r s a n t s  may e i t h e r  c a u s e  t h e  o i l  t o  s i n k  
o n t o  t h e  reef, s m o t h e r i n g  s u b l i t t o r a l  c o r a l  g r o w t h ,  o r  t h r o u g h  t h e i r  own 
c h e m i c a l  t o x i c i t y  p o l l u t e  t h e  water column and damage, o r  k i l l ,  t h e  c o r a l s  
g rowing  i n  t h a t  column. 



Waste d i s c h a r g e .  

C o r a l  reefs are p a r t i c u l a r l y  s e n s i t i v e  t o  a l t e r a t i o n s  o f  water q u a l i t y  and 
a i r  and w a t e r  q u a l i t y  d i s c h a r g e  s t a n d a r d s ,  and c o n s t r u c t i o n  l i k e l y  t o  a l t e r  
w a t e r  f l o w  c i r c u l a t i o n  p a t t e r n s  s h o u l d  t a k e  t h i s  i n t o  a c c o u n t .  

S e d i m e n t a t i o n .  

C o r a l  reefs are v e r y  s e n s i t i v e  t o  a change  i n  s e d i m e n t  l o a d .  I n  reefs 
b o r d e r i n g  c o u n t r i e s  w i t h  h i g h  r a i n f a l l ,  c h a n g i n g  l a n d  u s e  p a t t e r n s ,  i n c l u d i n g  
d e f o r e s t a t i o n ,  r e s u l t  i n  a m a s s i v e  i n c r e a s e  o f  water run -o f f  s e d i m e n t  l o a d .  
R a i n f a l l  i n  c o u n t r i e s  a round  t h e  Red Sea and  Gu l f  o f  Aden is low s o  t h i s  i s  n o t  
a s i g n i f i c a n t  problem. However, r a i n f a l l  p a t t e r n s  d o  l e a d  to  f l a s h  f l o o d s  i n  t h e  
r e g i o n  and a l t e r e d  l a n d  u s e  p a t t e r n s  c o u l d  have  a t empora ry  e f fec t  on 
f l a s h - f l o o d  s e d i m e n t  l o a d s .  

Sed imen t  p rob lems  i n  reef areas i n  t h e  Red Sea t e n d  t o  b e  a s s o c i a t e d  w i t h  
c o a s t a l  development  a n d ,  if t h e  reef h a b i t a t  is n o t  d e s t r o y e d ,  t e n d  t o  be  
t empora ry  i n  n a t u r e .  Thus t h e  h i g h  l e v e l  o f  s e d i m e n t  release o n t o  f r i n g i n g  
reefs d u r i n g  c o n s t r u c t i o n  o f  t h e  J e d d a h  n o r t h  c o r n i c h e  k i l l e d  many o f  t h e  c o r a l s  
b u t  t h e r e  is now e v i d e n c e  f o r  r e c o v e r y .  

Areas of  p o t e n t i a l  c o n c e r n  relate t o  t h e  d i s c h a r g e  o f  t o x i c  and  n o n - t o x i c  
waste materials a t  sea,  see ear l ier  s e c t i o n s .  

Direct d e s t r u c t i o n .  

T h e r e  is r e l a t i v e l y  l imi ted  d i r e c t  d e s t r u c t i o n  of coral reefs i n  t h e  Red 
sea. However, t h e r e  is l o c a l l y  s i g n i f i c a n t  d e t e r i o r a t i o n  o f  c o r a l  reefs i n  t h e  
n o r t h e r n  Gulf  o f  Aqaba, p r i n c i p a l l y  from p o r t  r e l a t e d  a c t i v i t i e s  s u c h  as 
p h o s p h a t e  l o a d i n g  and a c c i d e n t a l  s p i l l a g e s ,  ( F i s h e l s o n ,  1973; Loya,  1975 ,  1976;  
Walker  & Ormond, 1982)  and i n  t h e  v i c i n i t y  o f  J e d d a h ,  Yanbu and Rab igh  as a 
r e s u l t  of c o a s t a l  development  (Ormond -- e t  a l . ,  1984a ,  1985a ,  1985d;  S h e p p a r d ,  
1 9 8 3 b ) .  

Dynami t ing  o f  reefs t o  p r o v i d e  a c c e s s  f o r  seismic e x p l o r a t i o n  f o r  o i l  is  
r e p o r t e d  f rom t h e  E g y p t i a n  Red S e a .  I t  is  r e p o r t e d  t h a t  t h e r e  is  damage t o  
reefs a t  Ras Mohammed i n  Egyp t  and t o  Sanganeb reef and t h e  Umbria reef wreck  i n  
Sudan t h r o u g h  h i g h  t o u r i s t  p r e s s u r e .  

R e c r e a t i o n  and t o u r i s m .  - 
C o r a l  reefs are of m a j o r  s i g n i f i c a n c e  t o  c o a s t a l  r e c r e a t i o n  and t o u r i s m  i n  

t h e  Red Sea and t h i s  is r e c o g n i s e d  by t h e  C o n s e r v a t i o n  and Management A c t i v i t i e s  
i d e n t i f i e d  earl ier .  

Recen t  and c u r r e n t  c o n s e r v a t i o n  o r o i e c t s .  

See t h e  I n d i a n  Ocean C o r a l  Reef D i r e c t o r y  ( i n  p r e s s )  f o r  e x t e n s i v e  
i n f o r m a t i o n  on  c o n s e r v a t i o n a l  a c t i v i t i e s  r e l a t i n g  t o  c o r a l  reefs i n  t h e  Red Sea 
and Gu l f  o f  Aden. See a l s o  t h e  s e c t i o n  on  C o n s e r v a t i o n  and Management 
A c t i v i t i e s ,  i n  t h i s  r e p o r t ,  f o r  i n f o r m a t i o n  on  c o n s e r v a t i o n a l  a c t i v i t i e s  
r e l a t i n g  t o  c o r a l  reefs i n  t h e  Red S e a  and  G u l f  o f  Aden. 



P e l a g i c  and D e n e r s a l  F i s h e r i e s  - 

C h a r a c t e r .  

F o r  a l l  c o u n t r i e s  b o r d e r i n g  t h e  Red Sea and t h e  Gu l f  o f  Aden e x c e p t  t h e  
Arab R e p u b l i c  o f  Egyp t ,  most  o f  t h e  f i s h i n g  is done  on a small-scale b a s i s ,  
u s i n g  t r a d i t i o n a l  c r a f t s ,  some o f  which h a v e  been m o t o r i z e d .  A s  a n  example  i n  
t h e  Gu l f  o f  Aden, S o u t h  (PDRY), t h e  f l e e t  was composed, i n  1978 ,  o f  1080 
o a r / s a i l  h o o u r i s ,  689 small sambuks w i t h  o u t b o a r d  e n g i n e s  (FAO, 1 9 8 0 a ) .  
However, PDRY is p r o c e e d i n g  t o  i n d u s t r i a l i z e  i ts f l e e t ,  and a t  t h e  same d a t e  had 
1 3  p u r s e - s e i n e r s ,  1 7  modern trawlers p l u s  e l e v e n  v e s s e l s  o f  a Yemeni /Sovie t  
j o i n t  v e n t u r e .  S o m a l i a  h a s  a l s o  e n t e r e d  i n t o  a number o f  j o i n t  v e n t u r e s ,  m a i n l y  
w i t h  I t a l i a n  companies  (FAO, l 9 8 3 a ) .  S o m a l i a  is now i n  t h e  p r o c e s s  o f  
r e o r g a n i s i n g  t h e  s t r u c t u r e  of  i ts  f i s h e r i e s .  The S o u t h  Yemen ( Y A R )  f i s h e r y  
d e p e n d s  p r i m a r i l y  on a f l e e t  of  1000 s n a i l  m o t o r i z e d  v e s s e l s ;  a b e a c h - s e i n e  
f i s h e r y  f o r  i n n a t u r e  s a r d i n e s  and anchovy a l s o  e x i s t s  (FAO, 1 9 7 6 ) .  

E t h i o p i a ' s  f i s h e r y  on  t h e  Red Sea, is a t  p r e s e n t  ma in ly  a t  a s u b s i s t e n c e  
l e v e l .  I n  1983,  130 f i s h i n g  b o a t s  were c o u n t e d ,  o f  which less  t h a n  h a l f  were 
o p e r a t i o n a l ,  and 22  were m o t o r i z e d  (FAO, 1 9 8 3 ~ ) .  S a u d i  A r a b i a ' s  Red Sea f i s h e r y  
is  n o t  well d e v e l o p e d  compared t o  i ts Gul f  C o a s t  f i s h e r y  d u e  i n  p a r t  t o  uneven 
bo t tom c o n d i t i o n s  and t h e  h i g h  d i v e r s i t y  i n  f i s h  s p e c i e s  (FAO, 1 9 8 1 ) .  About 60% 
o f  t h e  b o a t s  are dug-out  o r  p l anked  c a n o e s ,  and most  o f  t h e  rest are 10-15m 
sambuks. E g y p t ' s  f i s h e r y  is  ma in ly  c o n c e n t r a t e d  i n  t h e  Gulf  o f  S u e z ,  where  some 
8 0  p u r s e - s e i n e r s  and  7 2  trawlers were  i n  o p e r a t i o n  i n  1980 (FAO, 1980b1,  as w e l l  
as 40  m o t o r i z e d  l a u n c h e s  (10-15m) and 50 non-motor ized  v e s s e l s .  I n  t h e  Red S e a ,  
f i s h i n g  is m a i n l y  done  by 25  p u r s e - s e i n e r s  most  o f  which  a l s o  engage  i n  some 
t r a w l i n g .  

F o r  t h e  s n a i l - s c a l e  s e c t o r  o f  t h e  f i s h e r i e s ,  h a n d - l i n i n g  is ma in ly  u s e d  i n  
t h e  Red S e a ,  e x p l o i t i n g  t h e  f i s h  r e s o u r c e  o f  t h e  e x t e n s i v e  c o r a l  reef h a b i t a t s .  
Over 80% o f  t h e  l a n d i n g s  i n  Sudan r e s u l t  f rom h a n d - l i n i n g  ( S a n d e r s  and K e d i d i ,  
1 9 8 1 ) .  Sha l low-wa te r  s e i n s  and g i l l n e t s  are t h e  o t h e r  main g e a r s  u sed .  Beach 
s e i n e s  are u s e d  i n  f l a t  and s h a l l o w  a r e a s  o f  t h e  c o a s t  as i n  E t h i o p i a ,  where  
t h i s  method p r o v i d e s  most  o f  t h e  c a t c h  ( S a n d e r s  and K e d i d i ,  1 9 8 1 ) .  I n  t h e  Gulf  
o f  Aden, most  o f  t h e  a r t i s a n a l  f i s h e r y  is o p e r a t e d  by PDRY. C a s t  n e t s  are u s e d  
f o r  s a r d i n e  f i s h i n g ,  hooks and l i n e s  f o r  bot tom f i s h  and s h a r k s ,  g i l l - n e t s  f o r  
t u n a s  and s e i n e s  f o r  b e a c h  f i s h i n g  (FAO, 1 9 8 0 a ) .  

The c o a s t l i n e  of  t h e  Red Sea is i n  many areas dominated  by c o r a l  reefs, 
which  l i m i t s  o p e r a t i o n s  o f  modern f i s h i n g  gears s u c h  as trawls and p u r s e - s e i n e s .  
The main areas f o r  t h o s e  methods are t h e  Gu l f  o f  Suez  and s e i n e  g r o u n d s  a d j a c e n t  
t o  t h e  Egypt-Sudan b o r d e r  (FAO, 1 9 8 0 b ) .  I n  t h e  Gu l f  o f  Aden, PDRY h a s  a na r row 
s h e l f  area, s o  t h a t  t h e  f i s h e r y  t h e r e  is g e a r e d  toward  p e l a g i c  s p e c i e s .  

The monsoon s y s t e m  is a c h a r a c t e r i s t i c  d o m i n a t i n g  t h e  whole  area. S h a r p  
s e a s o n a l  p a t t e r n s  i n  wind and c u r r e n t s  p r o v i d e  o t h e r  c o n s t r a i n s  t o  t h e  
f i s h e r i e s ,  making w e a t h e r  c o n d i t i o n s  h a z a r d o u s  f o r  small c r a f t s ,  and  c a u s i n g  t h e  
a v a i l a b i l i t y  o f  d i f f e r e n t  f i s h  s p e c i e s  t o  v a r y  on a s e a s o n a l  b a s i s  (Gush ing ,  
1971;  FAO, 1978a ,  1978b,  1 9 8 0 a ) .  



S t a t u s .  

Ca tch  l e v e l s  have been q u i t e  s t a t i o n a r y  between 1976 and 1981, a c c o r d i n g  t o  
FA0 Yearbook (1983b) .  F o r  most f i s h e r i e s ,  a c t u a l  e x p l o i t a t i o n  l e v e l  a p p e a r s  t o  
b e  much lower t h a n  t h e  e s t i m a t e d  p o t e n t i a l .  The E t h i o p i a  h a n d l i n e  r e s o u r c e  
seems t o  be  f u l l y  e x p l o i t e d  and t h e r e  is l i t t l e  s c o p e  f o r  ex tended  e x p l o i t a t i o n  
of Egypt ian  t r a w l i n g  g rounds  ( S a n d e r s  and Ked id i ,  1981) .  

Var ious  s u r v e y s  have been c a r r i e d  on i n  t h e  l a te  1 9 6 0 ' s  and i n  t h e  1 9 7 0 ' s  
i n  t h e  Gulf  of Aden, t h e  main one  b e i n g  t h e  1975-76 s u r v e y  o f  t h e  R.  V .  Dr 
F r i d t j o f  Nansen. On t h e  Somal i  n o r t h  c o a s t ,  small p e l a g i c s  were  found t o  be 
v e r y  s c a t t e r e d .  Smal l  s c a d  were  found o f f s h o r e .  Demersal biomass  was e s t i m a t e d  
between 67-128,OOOt, w i t h  a maximum d u r i n g  t h e  n o r t h - e a s t  monsoon (FAO, 1981a) .  
A s s o c i a t e d  w i t h  t h e  same wind-current  regime is t h e  appearance  o f  p e l a g i c  f i s h e s  
( s a r d i n e s ,  a n c h o v i e s ,  mackere l )  i n  i n s h o r e  waters on t h e  n o r t h  c o a s t  (FAO, 
1978b1, w i t h  t h e  s t r o n g e s t  c o n c e n t r a t i o n s  o f  s a r d i n e  s c h o o l s  found o f f  Aden. 
There  is a l s o  a n  a n n u a l  p o t e n t i a l  o f  20 ,000 t  o f  y e l l o w f i n ,  s k i p j a c k  and b o n i t o  
t u n a s ,  and 5 , 0 0 0 t  k i n g f i s h  (FAO, 1 9 7 3 ) .  The F r i d t j o f  Nansen s u r v e y  de te rmined  
t h a t  many o f  t h e  p e l a g i c  s c h o o l s  c o n c e n t r a t e d  n e a r  t h e  s u r f a c e ,  which p robab ly  
caused  a n  u n d e r e s t i m a t i o n  o f  t h e  biomass.  Trawl f i s h i n g  y i e l d  e s t i m a t e s  v a r y  
g r e a t l y  between s u r v e y s  (see t a b l e  4 ) .  

I n  t h e  Gulf  o f  Aden, d a t a  of c a t c h  and e f f o r t  are l i m i t e d  t o  c e r t a i n  
f i s h e r i e s  s u c h  as t u n a ,  sh r imp and deep-sea l o b s t e r  (FA0 1978b) .  Improvements 
i n  t h e  c o l l e c t i o n  o f  f i s h e r y  s t a t i s t i c s  i n  o t h e r  s e c t o r s  are c e r t a i n l y  needed.  

Very l i m i t e d  s u r v e y  work h a s  been done on t h e  p e l a g i c  r e s o u r c e  o f  t h e  Red 
S e a  (see T a b l e  4 ) .  S e a s o n a l  p u r s e - s e i n i n g  is o c c u r r i n g  on Egypt ian  g rounds ,  
(Oc tober  t o  May), w i t h  an  annua l  l a n d i n g  o f  1 6 , 5 0 0 t  ( 1  979 '- 8 0  composed mainly  
of h o r s e  mackere l s ,  I n d i a n  mackere l ,  round h e r r i n g  and s a r d i n e l l a s .  I n  a l l  
o t h e r  c o u n t r i e s  o f  t h e  Red Sea, no commercial  f i s h i n g  by p u r s e  s e i n e  is 
under taken  n o r  h a s  t h e r e  been any comprehensive s u r v e y  u s i n g  t h i s  method 
( S a n d e r s  and Ked id i ,  1 9 8 1 ) .  However, t h e  p e l a g i c  s p e c i e s  j u s t  enumerated and 
some t u n a  s p e c i e s  ( l i t t l e  and l o n g  t a i l  t u n a s )  have been i d e n t i f i e d  as p o s s i b l e  
target s p e c i e s  f o r  a d e v e l o p i n g  p e l a g i c  f i s h e r y .  

Trawl ing  s u r v e y s  have been done f o r  most  c o u n t r i e s  b o r d e r i n g  t h e  Red S e a ,  
ma in ly  to  assess shr imp p r o d u c t i o n  p o t e n t i a l  ( s e e  T a b l e d  f o r  demersa l  c a t c h  and 
p o t e n t i a l ) .  The trawl c a t c h e s  are dominated by l i z a r d  f i s h ,  s n a p p e r s ,  
e lasmobranchs ,  j a c k s  and mackere l s .  

Human and economic v a l u e .  -- 
F i g u r e s  c o n c e r n i n g  employment, s u p p l y  l e v e l  o f  f i s h  t o  t h e  p o p u l a t i o n ,  

to ta l  v a l u e  o f  l a n d i n g s  and v a l u e  o f  e x p o r t s  are summarized i n  T a b l e  5 ( o v e r ) .  



T a b l e  4  

LEVEL OF EXPLOITATION POTENTIAL YIELD 

COUNTRY PELAGIC DEMERSAL PELAGIC DEMERSAL 
(1000 t o n s )  (1000 t o n s )  (1000 tons1  1 0 0 0  t o n s )  

Soma1 i a  T o t a l :  10.00 mos t ly  frorc 40 - 80 10  - 22 
( n o r t h  c o a s t )  o f f s h o r e  o p e r a t o r s  

S o c o t r a  - - 49 - 8 0  1 0  - 20 

Sou th  Yemen 44.6 20.4 130 -170 34 - 42 ( F r i d t j o r  
( PDRY 1 idansen, 1  975 1 . 

8 0  (FA0 
s u r v e y ,  1973 . 

North  Yemen 9.5 4  .0 1 0  - 20 5  (non- 
a r t i s a n a l )  ( a r t i s a n a l )  t r a w l a b l e  g r o u n d s ) .  

.28 ( shrinip 7.4 ( t r a w l -  
? by-catch a b l e  g r o u n d s ) .  

S a u d i  A r a b i a  TOTAL 10.2 ? 14 - 19 

Sudan .2 .48 

E t h i o p i a  2  4  

? .03/commer- 
c i a 1  v e s s e l  f o r  
shr imp;  no assess- 
ment f o r  a r t i s a n a l .  

.2 - .3 50"^ ( a r t i s a n a l )  no a s s e s s m e n t  f o r  
? commercial t r a w l i n g ;  hand- l ine  

c a t c h  f u l l y  
e x p l o i t e d .  

1 6 . 5 ( p u r s e  4 . 5 ( t r a w l i n g )  abou t  26.0 abou t  4 . 5 ( t r a w l i n g )  
s e i n i n g )  ( p u r s e  s e i n i n g ) ;  no a s s e s s n e n t  f o r  
.3 2.0  no assessment  a r t i s a n a l .  

a r t i s a n a l )  a r t i s a n a l )  f o r  a r t i s a n a l .  

T h i s  is a t e n t a t i v e  e s t i m a t e  o n l y .  F u r t h e r  i n v e s t i g a t i o n  is needed t o  
a s c e r t a i n  t h i s  p o t e n t i a l .  

S o u r c e s  : FA0 1 981 
FA0 yearbook o f  F i s h e r i e s ,  1983b 
S a n d e r s  and Ked id i ,  1981 



TABLE 5 - -  
COUNTRY EMPLOYMENT PER CAPITA GROSS VALUE VALUE 

PRIMARY SECOND SUPPLY FISHERIES OUTPUT EXPORTS 
SECTOR SECTOR ( k g / y e a r )  (US $ MILLION) (US $ MILLION) 

Soma1 i a 2800 n .a .  0.2 
1 9 8 3 )  ( f u l l  

3600 
( occas .  1 

South  4906 3777 12.4 
Yemen (PDRY) 
1 9 8 0 )  

North  3578 n.a.  2.1 
Yemen ( Y A R )  
1 9 7 6 )  

S a u d i  3250 n.a.  7.5 
Arab ia  
1 9 8 1  1 

E t h i o p i a  3780 150 0.1 1 . 3  n e g l i g i b l e  

Sudan 

Egypt n. a. f o r  Red S e a  4.0 25 ( t o t a l )  1.0 ( t o t a l )  
F i g u r e s  from FA0 c o u n t r y  p r o f i l e s  1976 t o  1983)  

For  most c o u n t r i e s  p e r  c a p i t a  consumption o f  f i s h  is r e l a t i v e l y  low. It 
must be  k e p t  i n  mind t h a t  f i s h  consumption o c c u r s  mainly  i n  t h e  c o a s t a l  areas, 
and t h a t  d i s t r i b u t i o n  o f  f i s h  i n l a n d  is u s u a l l y  v e r y  l i m i t e d .  There  is t h u s  a 
s c o p e  f o r  expans ion  o f  t h e  f i s h i n g  i n d u s t r y  f o r  l o c a l  consumption.  I n  t h e  c a s e  
o f  PDRY expans ion  can be  g e a r e d  toward e x p l o i t a t i o n  o f  e x p o r t  p r o d u c t s ,  as t h e  
mean p e r  c a p i t a  s u p p l y  w i l l  p robab ly  n o t  i n c r e a s e  s i g n i f i c a n t l y .  I n  Somal ia ,  
most o f  t h e  c a t c h  is p r e s e n t l y  b e i n g  impor ted  i n  d r i e d  o r  f r o z e n  form; l o c a l  
demand f o r  f i s h  i n  t h i s  c o u n t r y  is v e r y  low as 60% o f  t h e  p o p u l a t i o n  is nomadic 
w i t h  t r a d i t i o n s  i n  animal  husbandry.  A t  t h e  o t h e r  end o f  t h e  s c a l e ,  Egypt h a s  a 
l o n g  t r a d i t i o n  o f  e a t i n g  f r e s h  f i s h ,  a l t h o u g h  p r o d u c t i o n  d o e s  n o t  y e t  meet t h e  
demand. With an  annua l  p o p u l a t i o n  i n c r e a s e  o f  2.6%, a n  i n c r e a s e d  p r o d u c t i o n  and 
a b e t t e r  u t i l i z a t i o n  o f  t h e  f i s h  r e s o u r c e  are o f  great importance .  

T a r g e t e d  e x p l o i t a t i o n .  

p e l a g i c  f i s h e r i e s  - P u r s e  s e i n i n g  is p r e s e n t l y  o n l y  c a r r i e d  o u t  by Egypt ,  
l a n d i n g  abou t  1 6 , 5 0 0 t  a n n u a l l y .  Most o f  its c a t c h  comes from t h e  Gulf  o f  
Suez g rounds  ( 1 4 , 5 0 O t ) ,  and abou t  2 , 0 0 0 t  comes from Foul  Bay and a l o n g  t h e  
S o u t h e r n  C o a s t  ( S a n d e r s  and Ked id i ,  1981 . The c a t c h e s  from t h e  Gulf  o f  
Suez a r e  composed o f  h o r s e  mackere l s  ( 6 0 % ) ,  round h e r r i n g  ( 2 0 % ) ,  I n d i a n  
mackerel  ( 6 % )  and s a r d i n e l l a s  ( 5 % ) .  On t h e  s o u t h e r n  g rounds ,  s a r d i n e l l a s  
a r e  domina t ing  t h e  c a t c h  ( 5 5 % ) ,  w h i l e  t h e  I n d i a n  mackerel  and t h e  h o r s e  
mackerel  accoun t  f o r  20% and 15% r e s p e c t i v e l y .  



I n  t h e  o t h e r  c o u n t r i e s  o f  t h e  Red S e a ,  t h e  p e l a g i c  r e s o u r c e  is  e x p l o i t e d  by 
t h e  s m a l l - s c a l e  s e c t o r .  C o n p o s i t i o n  o f  t h e  c a t c h  v a r i e s  t r e m e n d o u s l y  f rom 
o n e  r e g i o n  t o  t h e  o t h e r ,  depend ing  on t h e  h a b i t a t  and on  t h e  f i s h i n g  
methods.  The c a t c h e s  i n  Egypt  ( t o t a l  a b o u t  3 0 0 t )  by s e i n e s  and sraall 

m e s h e d  g i l l  n e t s  are composed o f  t h e  h o r s e  m a c k e r e l s  ( 2 0 % ) ,  g r e y  m u l l e t s  
1 0 % ) ,  s t r i p e d  s n a p p e r s  ( l o % ) ,  r a b b i t  f i s h  (8%) and s a r d i n e l l a s  ( 6 % ) .  I n  
E t h i o p i a ,  beach  s e i n e  l a n d i n g s  ( a b o u t  2 3 , 0 0 0 t )  c o n s i s t  m a i n l y  o f  t h e  
s p o t t e d  h e r r i n g ,  a n c h o v e t a ,  g r e y  m u l l e t s ,  j a c k s  and  queen  f i s h e s .  The 
l a n d i n g s  i n  Nor th  Yemen ( Y A R ) ,  by g i l l  n e t t i n g  and t r a w l i n g ,  are domina ted  
by I n d i a n  m a c k e r e l  (46%)  and S p a n i s h  macke re l  ( 1 9 % )  i n  t h e  n o r t h ,  whereas  
i n  t h e  s o u t h  more t u n a s  are found .  S a r d i n e s  and a n c h o v i e s  a r e  c a u g h t  by 
b e a c h  s e i n e  a l o n g  t h e  e n t i r e  c o a s t .  The t o t a l  p e l a g i c  y i e l d  is e s t i m a t e d  
a round  9 , 5 0 0 t .  The small g i l l  n e t  f i s h e r y  i n  S a u d i  A r a b i a  c a t c h e s  m o s t l y  
s h a r k s  and r a y s  ( 7 1 % ) ,  and v a r i o u s  n e t h o d s  i n  Sudan l a n d  s h a r k ,  g r e y  m u l l e t  
and  g i a n t  t r e v a l l y .  

Al though S o u t h  Yemen (PDRY) h a s  a f l e e t  o f  p u r s e - s e i n e r s  o p e r a t i n g  i n  t h e  
Gulf o f  Aden, 70% o f  t h e  c a t c h  is sti l l  t a k e n  by t h e  t r a d i t i o n a l  c raf ts  (FA'J, 
1 9 8 0 a ) .  S a r d i n e l l a s  a c c o u n t  f o r  85% o f  t h e  t o t a l  m a r i n e  l a n d i n g s  ( 5 5 , 0 0 0 t )  
(FAO, 1 9 8 3 b ) .  Anchovy, I n d i a n  m a c k e r e l ,  t u n a  ( m a i n l y  Kawakawa: 2 , 0 0 0 t  i n  19821,  
na r row-ba r red  k ing-mackere l  and s h a r k  are t h e  o t h e r  main s p e c i e s  t a k e n  (FAO, 
1980a;  IPTP, 1 9 8 4 ) .  T h e r e  is l i t t l e  i n f o r m a t i o n  a b o u t  t h e  S o m a l i  p e l a g i c  
f i s h e r y .  The e s t i m a t e d  y e a r l y  t o t a l  m a r i n e  c a t c h ,  e x c l u d i n g  l o b s t e r ,  is a round  
1 0 , 0 0 0 t  (FAO, 1 9 8 3 b ) .  

d e m e r s a l  f i s h e r i e s  - c a t c h  l e v e l s  o f  de ine r sa l  r e s o u r c e s  are i n d i c a t e d  i n  
T a b l e  4. Commercial t r a w l i n g  c a t c h e s  i n  Egypt  are dominated  by l i z a r d  f i s h  
4 0 % ) ;  o t h e r  i m p o r t a n t  s p e c i e s  g r o u p s  are t h e  s h r i m p  (13x1 ,  s t r i p e d  
s n a p p e r s  ( 1  2 % ) ,  t h r e a d  f i n  bream and r e d  m u l l e t s  ( a b o u t  5% e a c h )  ( S a n d e r s  
and K e d i d i ,  1 9 8 1 ) .  I n  t h e  reef f i s h e r y ,  t h e  l a n d i n g s  c o n s i s t  o f  g r o u p e r s  
( 50% 1 , empero r s  ( 25%) , breams ( 7% and s n a p p e r s  ( 5% . 
No trawlers are now i n  o p e r a t i o n  i n  E t h i o p i a n  waters, a l t h o u g h  t r a w l i n g  h a s  
o c c u r r e d  i n  p r e v i o u s  y e a r s .  L i z a r d  f i s h  and t h r e a d  f i n  bream domina ted  t h e  
c a t c h ,  and s h r i m p  s p e c i e s  were found  i n s h o r e ,  w h i l e  r e d  m u l l e t  was a b u n d a n t  
o f f s h o r e .  H a n d l i n e  c a t c h e s  c o n s i s t  ma in ly  o f  s n a p p e r s  ( 5 7 % ) ,  g r o u p e r s  
I T % ) ,  and empero r s  ( 1 5 % ) .  

T r a w l i n g  o p e r a t i o n s  i n  Nor th  Yemen ( Y A R )  are m o s t l y  t a r g e t e d  on  t h e  s h r i m p .  
Demersal f i s h i n g  w i t h  a r t i s a n a l  methods  o c c u r s  m a i n l y  on  areas o f  t h e  s h e l f  
n o t  s u i t a b l e  f o r  t r a w l i n g .  

Commercial t r a w l i n g  i n  S a u d i  A r a b i a n  Red Sea waters s t a r t e d  i n  1983  w i t h  
t h e  e s t a b l i s h m e n t  o f  a f i s h i n g  company owned p a r t l y  by t h e  gove rnmen t ,  
p a r t l y  by t h e  p r i v a t e  s e c t o r ,  ( F i s h  News I n t . ,  Dec. 1 9 8 4 ) .  The Red S e a  
development  i s  based  on  J a p a n  and f i s h i n g  o p e r a t i o n s  are aimed a t  s h r i m p  
f o r  e x p o r t  and  a t  f i s h  f o r  l o c a l  s u p p l y .  Su rvey  d r o p l i n e  c a t c h e s  were 
domina ted  by t h e  s h a r p - t o o t h e d  r e d  s n a p p e r  ( 4 9 % ) .  H a n d l i n e  c a t c h e s  are a 
m i x t u r e  o f  p e l a g i c  and d e m e r s a l  s p e c i e s :  m a c k e r e l s  (24% , j a c k s  ( 1 5%) , r e d  
s n a p p e r  ( 1 2 % ) ,  g r o u p e r s  ( 9 % )  g r e y  m u l l e t s  and  empero r s  (8% e a c h ) .  

Most o f  t h e  c a t c h e s  i n  Sudanese  waters are a r e s u l t  of h a n d l i n i n g  i n  areas 
a d j a c e n t  t o  t h e  o f f s h o r e  b a r r i e r  reefs. A t  P o r t  Sudan,  t h e  l a n d i n g s  m a i n l y  
i n c l u d e  s p o t t e d  r o c k  cod ( 15% ) , r e d  s n a p p e r  and  emperor  ( a b o u t  9% e a c h )  , 
and c o r a l  t r o u t  ( 4 % ) .  

No d a t a  on s p e c i e s  c o m p o s i t i o n  o f  c a t c h  h a s  been  found  f o r  Somal i a .  



Although PDRY ( S o u t h  Yerien) h a s  a t r a w l e r  f l e e t  and  a s n a i l - s c a l e  hook and 
l i n e  f i s h e r y ,  no  d a t a  have  been  found  on  c a t c h  c o m p o s i t i o n .  

I n c i d e n t a l  E x p l o i t a t i o n .  --. - 
P e l a g i c  F i s h e r i e s  - P e l a g i c  by -ca t ch  is d i f f i c u l t  t o  assess i n  t h i s  area, 
s i n c e  t h e  f i s h e r i e s  are n o t  t a r g e t e d  toward  t h e  e x p l o i t a t i o n  o f  s p e c i f i c  
g r o u p s  o f  f i s h .  However, c e r t a i n  s p e c i e s  a r e  b e i n g  d i s c a r d e d ,  d u e  e i t h e r  
t o  a low commercia l  v a l u e  o r  t o  t h e  l a c k  o f  marke t .  One i n s t a n c e  o f  t h i s  
is t h e  s h a r k  c a t c h  which  c o n s t i t u t e s  a b o u t  o n e  q u a r t e r  o f  t h e  t o t a l  
E g y p t i a n  Red S e a  c a t c h  (FAO, 1 9 8 2 ) .  Development and  t e s t  m a r k e t i n g  o f  
v a r i o u s  s h a r k  p r o d u c t s  ( s k i n ,  n e a t ,  e t c )  h a s  r e c e n t l y  been  done ,  and is 
showing some p romise .  

D e n e r s a l  F i s h e r i e s  - Most o f  t h e  d e m e r s a l  by -ca t ch  is produced by t h e  
s h r i n p  t r a w l i n g  i n d u s t r y ,  as t h e  a r t i s a n a l  s e c t o r  o f  t h e  f i s h e r y  is aimed 
a t  a v e r y  d i v e r s e  f a u n a .  S e e  t h e  s h r i m p  f i s h e r y  s e c t i o n .  

E x i s t i n a :  Manaperient P o l i c y .  

I n  S o m a l i a ,  a t h r e e - f o l d  a p p r o a c h  t o  f i s h e r y  development  e x i s t s  (FAO, 
1978a )  - ( 1 )  R a t i o n a l i z a t i o n  o f  e x i s t i n g  i n d u s t r i a l  p l a n t s ;  ( 2 )  development  o f  
t h e  a r t i s a n a l  f i s h e r i e s ;  ( 3 )  e x p l o i t a t i o n  o f  deep - sea  r e s o u r c e s .  A m a r i n e  
r e s e a r c h  s t a t i o n  is  a l s o  b e i n g  b u i l t  f o r  r e s e a r c h  i n  m a r i n e  b i o l o g y ,  p h y s i c a l  
and c h e m i c a l  oceanography ,  m a r i n e  geo logy  and p o l l u t i o n  m o n i t o r i n g .  

S o u t h  Yemen (PDRY) h a s  p l a n s  f o r  - ( 1 )  t h e  c o n s t r u c t i o n  o f  f i s h i n g  
h a r b o u r s ;  ( 2 )  o b t a i n i n g  some p r o c e s s i n g  p l a n t s ;  ( 3 )  t h e  i n t r o d u c t i o n  o f  
f i b r e g l a s s  b o a t s  and b e t t e r  f i s h i n g  g e a r ;  ( 4 )  e s t a b l i s h  a r e s e a r c h  and t r a i n i n g  
c e n t r e ;  ( 5 )  t h e  i n t r o d u c t i o n  o f  b e t t e r  management t e c h n i q u e s .  E x p l o i t a t i o n  o f  
t u n a  r e s o u r c e s  is a l s o  a p r i o r i t y  (FA0 l 9 8 O a ) .  S o u t h  Yemen (PDRY) is i n  t h e  
p r o c e s s  o f  b u i l d i n g  up  a trawler f l e e t  f o r  commercia l  f i s h i n g  and a f l e e t  o f  
p u r s e - s e i n e r s  f o r  f i s h  meal. The b u i l d i n g  o f  c o l d  s t o r e s ,  i c e  p l a n t s  and 
c a n n i n g  p l a n t s  is  a l s o  u n d e r  way. 

The Nor th  Yemen ( Y A R )  g o a l  is  t o  p r o v i d e  more f i s h  f o r  l o c a l  consumpt ion .  
The government  p l a n s  t o  s e t  up f i s h e r m e n ' s  c o - o p e r a t i v e s ,  t o  b u i l d  a new f i s h  
meal p l a n t ,  and ma in ly  t o  o p e r a t e  a t r a i n i n g  c e n t r e  by employ ing  i n t e r n a t i o n a l  
s ta f f  t o  t e a c h  l o c a l s  new methods o f  f i s h i n g  and p r o c e s s i n g .  It is f e l t  t h a t  
s u c h  a t r a n s f e r  o f  t e c h n o l o g y ,  as opposed  t o  j o i n t  v e n t u r e s ,  is  f u n d a m e n t a l  t o  
t h e  development  p r o c e s s .  

I n  S a u d i  A r a b i a ,  government  e f f o r t s  t o  d e v e l o p  t h e  f i s h e r i e s  i n c l u d e  t h e  
c o n s t r u c t i o n  o f  new f i s h i n g  h a r b o u r s  (FAO, 1 9 8 1 b ) .  P r o p o s a l s  f o r  a 
m a r i n e / b r a c k i s h  water f i s h  f a r n  e x p e r i m e n t a l  s t a t i o n s  are b e i n g  implemented  n e a r  
J eddah .  The s p e c i e s  s e l e c t e d  f o r  f a r m i n g  a r e  f i s h e s  f e t c h i n g  h i g h  m a r k e t  
p r i c e s ,  s u c h  as  R a b b i t f i s h  ( S i g a n i d s )  and M u l l e t s ,  (FAO, 1 9 8 0 ~ 1 .  

The E g y p t i a n  government  is  a t t e m p t i n g  t o  i n c r e a s e  t h e  y i e l d  f rom 
a q u a c u l t u r e .  M o d i f i c a t i o n  o f  f i s h i n g  b o a t s ,  gear and methods ,  improvement o f  
m a r k e t i n g  and h a n d l i n g ,  and r e c r u i t m e n t  and t r a i n i n g  o f  f i s h e r m e n  are a l s o  on 
t h e  l ist o f  p r i o r i t i e s  (FAO, 1 9 8 0 b ) .  



I n  E t h i o p i a ,  some b a s i c  i n f r a s t r u c t u r e  f o r  s t o r a g e ,  p r o c e s s i n g  and 
d i s t r i b u t i o n  is now b e i n g  s e t  up. A f i s h e r y  r e s e a r c h  s t a t i o n  h a s  been  b u i l t  i n  
1976 f o r  f i s h  c u l t u r e  e x p e r i m e n t a t i o n ,  and t h e r e  are s t u d i e s  o f  t h e  f i s h  
r e s o u r c e  i n  t h e  Red Sea a t  Asmara U n i v e r s i t y .  An UNDP p l a n n i n g  and deve lopmen t  
p r o j e c t  h a s  been  s t a r t e d  i n  1983  f o r  t h e  r e h a b i l i t a t i o n  o f  t h e  Red S e a  
F i s h e r i e s .  

An IOFC development  p r o j e c t  is underway i n  t h e  r e g i o n  as a who le ,  
c o n c e n t r a t i n g  on  u p g r a d i n g  t h e  small-scale f i s h e r i e s .  Its aims are - ( 1 )  t h e  
development  o f  f i s h e r i e s  t e c h n o l o g y  i n c l u d i n g  a q u a c u l t u r e ;  ( 2 )  t h e  t r a n s f e r  o f  
s c c u e s s f u l  t e c h n i q u e s  be tween c o u n t r i e s ;  ( 3 )  t h e  improvement o f  e x t e n s i o n  and 
t r a i n i n g  programmes (IOFC, 1 9 7 9 ) .  

P r i o r i t y  Conce rns .  

U n l i k e  most  o t h e r  p a r t s  o f  t h e  I n d i a n  Ocean,  t h e  s t o c k s  o f  f i s h  i n  t h i s  
r e g i o n  are s t i l l  m o s t l y  l i g h t l y  e x p l o i t e d .  C u r r e n t  p r i o r i t y  c o n c e r n s  are f o r  
t h e  e x p a n s i o n  and development  o f  t h e  f i s h e r y ,  r a t h e r  t h a n  f o r  c o n s e r v a t i o n  and 
management. T h e r e  is a need  f o r  c o n s i d e r a b l e  e x p a n s i o n  o f  s u c h  a c t i v i t i e s  as 
e x p l o r a t o r y  f i s h i n g ,  and g a t h e r i n g  and a n a l y s i s  o f  l a n d i n g  d a t a .  Bu t  t h e  most  
i m p o r t a n t  f a c t o r  is t h a t  t h e  gove rnmen t s  o f  most  c o u n t r i e s  i n  t h i s  area d o  n o t  
h a v e  c l e a r - c u t  p o l i c i e s  and programmes t o  implement t h e s e  a c t i v i t i e s .  . 

It h a s  been  f e l t  t h a t ,  i n  Nor th  Yemen ( Y A R ) ,  t h e  t r a i n i n g  o f  l o c a l  p e o p l e  
a t  a l l  l e v e l s  o f  t h e  f i s h i n g  i n d u s t r y  ( f i s h i n g  methods ,  a q u a c u l t u r e ,  m a r k e t i n g ,  
r e s e a r c h )  is a n  e s s e n t i a l  s t e p  f o r  f u r t h e r  deve lopmen t s .  More e f f i c i e n t  methods  
of f i s h e r y  and p r o c e s s i n g  are needed f o r  small-scale f i s h e r i e s  w i t h o u t  
s i g n i f i c a n t  c o s t  i n c r e a s e s ,  s i n c e  f i s h e r m e n  i n  t h i s  s e c t o r  have  a v e r y  low 
income and c a n n o t  s u s t a i n  a d d i t i o n a l  c o s t s .  

P r i o r i t y  Recommendations. 

Though o v e r f i s h i n g  is n o t  c u r r e n t l y  an  i m p o r t a n t  i s s u e ,  e x p e r i e n c e  h a s  
shown t h e  need  f o r  m o n i t o r i n g  of t h e  r e s o u r c e  b e f o r e  o v e r f i s h i n g  is a c o n c e r n .  
A t t e n t i o n  s h o u l d  t h e r e f o r e  b e  g i v e n  now t o  t h e  c o l l e c t i o n  o f  b a s i c  d a t a  e .g .  
c a t c h  and  effort  s t a t i s t i cs .  The reef h a b i t a t s  are u s e d  e x t e n s i v e l y  by t h e  
small-scale s e c t o r  of t h e  f i s h e r y ,  F o r  t h a t  r e a s o n ,  s t u d i e s  o f  reef 
p r o d u c t i v i t y  f rom a f i s h e r i e s  p o i n t  o f  v iew s h o u l d  b e  u n d e r t a k e n .  These  s h o u l d  
i n c l u d e  c o m p a r a t i v e  work be tween reefs c u r r e n t l y  u n d e r  d i f f e r e n t  r e g i m e s  o f  
e x p l o i t a t i o n  and u n e x p l o i t e d  o n e s .  T h i s  t y p e  o f  p r o j e c t  r e q u i r e s  c o - o p e r a t i o n  
a t  t h e  r e g i o n a l  l e v e l .  

Sh r imp  F i s h e r i e s .  

C h a r a c t e r .  

Sh r imps  are e x p l o i t e d  by t h e  commercia l  t r a w l e r  i n d u s t r y .  However, t h e  
i m p o r t a n c e  o f  s h r i m p  c a t c h  i n  t h i s  r e g i o n  is s l i g h t  compared t o  t h e  t o t a l  m a r i n e  
c a t c h .  P o t e n t i a l  s h r i m p  f i s h i n g  g r o u n d s  have  been  i d e n t i f i e d  i n  n o r t h e r n  
s h a l l o w  waters o f  Nor th  Yemen ( Y A R )  , (FAO, 1 9 7 8 a ) .  i40st o f  t h e  t r a w l i n g  
o p e r a t i o n s  i n  Egyp t  are done  i n  t h e  Gu l f  o f  S u e z ,  and  most  o f  t h e  E t h i o p i a n  
s h r i m p  t r a w l i n g  g r o u n d s  are i n  n e a r s h o r e  waters between Ras Harb  and Ras Darma 
( S a n d e r s  and K e d i d i ,  1 981 1 . 



S t a t u s .  

Shrimp c a t c h e s  have been s t a t i o n a r y  i n  t h e  l a t e  1 9 7 0 1 s  and t h e  8 0 ' s .  
G e n e r a l l y  t h i s  r e s o u r c e  a p p e a r s  t o  be  l i t t l e  e x p l o i t e d ,  mainly  f o r  l a c k  o f  
a p p r o p r i a t e  gear by t h e  s m a l l - s c a l e  f i s h e r i e s .  Only i n  Egypt does  t h e  demersa l  
f i s h e r y  e x p l o i t  t h e  r e s o u r c e  n e a r  i ts maximum l e v e l .  Surveys  done i n  Sudan gave  
a p o t e n t i a l  y i e l d  f i g u r e  o f  30 t o n s / v e s s e l ,  which was c o n s i d e r e d  i n a d e q u a t e  for  
a conmerc ia l  v e n t u r e  ( S a n d e r s  and Ked id i ,  1981 ) .  The p o t e n t i a l  sh r imp c a t c h  i n  
North  Yemen h a s  been e s t i n a t e d  a t  abou t  800-1,000 t o n s  p e r  y e a r .  A p o t e n t i a l  o f  
500 t  p e r  y e a r  of sh r imps ,  l o b s t e r s  and c r a b s  h a s  been i n d i c a t e d  f o r  E t h i o p i a  
FAO, 1983d) .  

Human and economic v a l u e .  -- 
Shrimp c a t c h e s  a r e  mos t ly  e x p o r t e d .  No s e p a r a t e  d a t a  f o r  sh r imp v a l u e  have 

been found. 

T a r g e t e d  E x p l o i t a t i o n .  

Penaeus s e m i s u l c a t u s  is t h e  dominant sh r imp s p e c i e s  i n  t h e  Red Sea. I n  a 
s u r v e y  o f  t r a w l  c a t c h e s  i n  Sudan, t h i s  s p e c i e s  accoun ted  f o r  67% of t h e  sh r imp 
c a t c h ,  w h i l e  P. l a t i s u l c a t u s  and Metapenaeus monoceros made up 13% and 14% 
r e s p e c t i v e l y  {"Sanders and Ked id i ,  1981 I .  O t h e r  i m p o r t a n t  s p e c i e s  a r e  - P. 
j a p o n i c u s  and Metapenaeus e n s i s .  

The p r e s e n t  c a t c h  l e v e l s  (FAO, 1983b) a r e  o f  5 ,000  t o n s  i n  Egypt ,  e s t i m a t e d  
400 t o n s  i n  E t h i o p i a  and an e s t i m a t e d  28 t o n s  i n  North Yemen ( Y A R ) ,  280 t o n s ,  
a l s o  e s t i n a t e d ,  i n  North  Yemen ( Y A R ) .  No f i g u r e  h a s  been found f o r  t h e  Red S e a  
c a t c h  of S a u d i  A r a b i a ,  b u t  most o f  t h e  s h r i n p  e x p l o i t a t i o n  i n  t h i s  c o u n t r y  
o c c u r s  on i ts  Gulf c o a s t  (FAO, l 9 8 l b ) .  C a t c h e s  i n  o t h e r  c o u n t r i e s  a r e  
n e g l i g i b l e .  

I n c i d e n t a l  E x p l o i t a t i o n .  

The trawl f i s h e r i e s  do n o t  u s u a l l y  c o n c e n t r a t e  t h e i r  f i s h i n g  e f f o r t  on one  
p a r t i c u l a r  s p e c i e s  o r  group.  The s e c t i o n  " t a r g e t e d  e x p l o i t a t i o n  - D e n e r s a l  
f i s h e r i e s "  g i v e s  d e t a i l s  o f  s p e c i e s  compos i t ion  o f  t h e  t r a w l  l a n d i n g s  and T a b l e  
4  p r o v i d e s  c a t c h  l e v e l s .  Only t h e  e x p e r i n e n t a l  sh r imp t r a w l i n g  i n  Sudan g i v e s  
d e t a i l s  of t h e  by-catch:  i t  i n c l u d e d  g o b i e s  (45% o f  t h e  b y - c a t c h ) ,  pony f i s h  
(12x1,  l i z a r d  f i s h  (12%), s p a d e  f i s h  ( 9 % )  and s w e e t l i p s  (8%). It  was c o n s i d e r e d  
t h a t  t h i s  by-catch had no  commercial v a l u e  ( S a n d e r s  and Ked id i ,  1981 1. 

E x i s t i n e  Mana,cement P r a c t i c e .  

. S o u t h  Yemen (PDRY) is  i n  t h e  p r o c e s s  o f  b u i l d i n g  a trawler f l e e t  (FAO, 
l 9 7 8 a ) .  The e x t e n t  t o  which t h e  e f f o r t  o f  t h i s  f l e e t  w i l l  be  d i r e c t e d  a t  t h e  
sh r imp r e s o u r c e s  is unknown. A t  p r e s e n t ,  f o r  a l l  t h e  c o u n t r i e s  i n  t h e  r e g i o n ,  
management and development p l a n s  f o r  sh r imp r e s o u r c e s  have n o t  been s e p a r a t e d  
from t h o s e  f o r  o t h e r  f i s h e r i e s .  

P r i o r i t y  Concerns.  

The Egypt ian  trawler f i s h e r y  i n  t h e  Gulf  o f  Suez may have a l r e a d y  exceeded 
t h e  s u s t a i n a b l e  y i e l d  l e v e l  o f  d e n e r s a l  r e s o u r c e s  i n  g e n e r a l  and o f  t h e  sh r imp 
s t o c k s  i n  p a r t i c u l a r .  Nothing is known on t h e  e f f e c t  o f  e x t e n s i v e  t r a w l i n g  
a c t i v i t i e s  on demersa l  h a b i t a t s .  



P r i o r i t y  Recommendations. 

D e t a i l e d  a n a l y s i s  o f  c a t c h  and e f f o r t  d a t a  is needed to  a d e q u a t e l y  assess 
t h e  s t a t u s  o f  t h e  shr imp f i s h e r y  i n  t h e  Gulf  o f  Suez.  T h i s  t y p e  of s t u d y  would 
p r o v i d e  a b a s i s  f o r  management a c t i o n  p r i o r  t o  f u r t h e r  expans ion  o f  t h e  sh r imp 
f i s h e r y .  Research on t h e  e f f e c t s  o f  t r a w l i n g  on t h e  p r o d u c t i v i t y  o f  b e n t h i c  
h a b i t a t s  is also recommended. 

O t h e r  C r u s t a c e a  

C h a r a c t e r .  

I n  t h e  Red S e a  and t h e  Gulf o f  Aden, t h e  s h a l l o w  w a t e r  l o b s t e r ,  P a n u l i r u s  
p e n i c i l l a t u s  and P. o r n a t u s  have been t a k e n  i n  s m a l l  q u a n i t i t i e s  f o r  many y e a r s  
by l o c a l  d i v e r s  (F i sh  News I n t .  October  1983) .  I n  1969,  two deep-sea  l o b s t e r  
s p e c i e s  have been d i s c o v e r e d  i n  waters o f  Sou th  Yemen (PDRY), ( P e u r u l u s  s e w e l l i  
and P. c a r i n a t u s ) .  They are abundant a t  d e p t h s  o f  150-600 meters i n  t h e  c o a s t a l  
a r e a s o f  Mahara and Ras F a r t u k .  and a t  S o c o t r a  I s l a n d .  New g rounds  f o r  t h i s  - 
f i s h e r y  have a l s o  been found on t h e  n o r t h  c o a s t  o f  Somal ia  (FAO, 1 9 7 8 a ) .  

S t a t u s .  

No t r e n d  d a t a  a r e  a v a i l a b l e  f o r  t h e  s h a l l o w  w a t e r  s p e c i e s .  The deep-sea 
l o b s t e r  s t o c k  i n  Sou th  Yemen (PDRY) is e s t i m a t e d  a t  3 ,000 t o n s  ( F i s h .  N e w s  I n t .  
Oc tober  19831, w i t h  an  annua l  p o t e n t i a l  y i e l d  o f  500-600 t o n s  o f  l o b s t e r s  t a i l s  
(FAO, 1978a)  . Yemeni p r o d u c t i o n  h a s  dropped i n  t h e  l a s t  4-5 y e a r s ,  and i t  is 
f e l t  t h a t  o v e r  f i s h i n g  might  be  t h e  cause .  

Human and economic v a l u e .  -- 
Deep-sea l o b s t e r s  are f i s h e d  f o r  e x p o r t .  No v a l u e  f i g u r e s  have been found. 

T a r g e t e d  E x p l o i t a t i o n .  

Commercial p r o d u c t i o n  o f  deep-sea l o b s t e r s  s t a r t e d  i n  1971. The annua l  
y i e l d  is now o f  200-300 t o n s  o f  l o b s t e r  t a i l s ,  which r e p r e s e n t  30-40% o f  t o t a l  
l o b s t e r  we igh t  ( F i s h  News I n t .  Oc tober ,  1983) .  I n  Somal ia ,  P a n u l i r i d  l o b s t e r s  
a r e  e x p l o i t e d ,  w i t h  an  e s t i m a t e d  c a t c h  o f  836 MT i n  1981 (FAO, 1983b) .  Level  of 
c a t c h  i n  o t h e r  c o u n t r i e s  is n o t  a v a i l a b l e .  

E x i s t i n g  Management P o l i c y .  

Alarmed by t h e  d e c r e a s e  i n  deep-sea l o b s t e r  p r o d u c t i o n ,  t h e  M i n i s t r y  o f  
F i s h  Wealth i n  Sou th  Yemen (PDRY) h a s  i n t r o d u c e d  a number o f  r e s t r i c t i v e  
measures:  no more t h a n  f o u r  l a r g e  v e s s e l s  are al lowed t o  f i s h  d u r i n g  t h e  l o b s t e r  
s e a s o n  (November t o  A p r i l ) ,  and no  f i s h i n g  is al lowed on b e r r i e d  females, ( F i s h .  
N e w s  I n t .  Oc tober ,  1 9 8 3 ) .  

One of S o m a l i a ' s  p r i o r i t i e s  is t o  deve lop  its deep  s e a  r e s o u r c e s .  



P r i o r i t v  Concerns .  

I n  g e n e r a l  l o b s t e r  p o p u l a t i o n s  are known t o  b e  v e r y  s e n s i t i v e  t o  i n t e n s i v e  
e x p l o i t a t i o n .  O v e r - e x p l o i t a t i o n  is l i k e l y  t o  b e  t h e  r e a s o n  f o r  t h e  d e c r e a s e  i n  
deep - sea  l o b s t e r  p r o d u c t i o n  i n  S o u t h  Yenen (PDRY). L o b s t e r  r e s o u r c e s  on  o t h e r  
deep - sea  g r o u n d s ,  s u c h  as on t h e  n o r t h  c o a s t  o f  S o m a l i a  s h o u l d  b e  c a r e f u l l y  
a s s e s s e d  p r i o r  t o  any  i n c r e a s e  i n  f i s h i n g  e f f o r t .  

Al though i t  is known t h a t  s h a l l o w  water l o b s t e r  s p e c i e s  are e x p l o i t e d  by 
d i v i n g ,  t h e  l e v e l  o f  t h i s  e x p l o i t a t i o n  and i t s  e f f e c t  on t h e  s t o c k s  are 
undocumented.  

P r i o r i t y  R e c o m e n d a t i o n s .  

A recommended p r o j e c t  is t h e  a s s e s s m e n t  o f  t h e  d e e p  sea l o b s t e r  s t o c k s .  
P r e s e n t  management p o l i c i e s  s h o u l d  b e  o b s e r v e d  u n t i l  more is known on  t h e s e  
s t o c k s  . 

The e f fec t  o f  l o b s t e r  e x p l o i t a t i o n  i n  s h a l l o w  water reefs c o u l d  be  s t u d i e d  
as p a r t  o f  a g l o b a l  p r o j e c t  on reef p r o d u c t i v i t y  (see P e l a g i c  and D e n e r s a l  
F i s h e r i e s  s e c t i o n ) .  

Mar ine  Maramals 

C h a r a c t e r .  

The c e t a c e a n  f a u n a  o f  t h e  Red S e a  h a s  n o t  been  s t u d i e d  i n  any  g r e a t  d e t a i l ,  
b u t ,  f rom r e c o r d s  which  are a v a i l a b l e ,  i t  seems t h a t  many o f  t h e  s p e c i e s  which  
o c c u r  i n  t h e  I n d i a n  Ocean a l s o  o c c u r  h e r e .  The s u b m a r i n e  s i l l  a t  Bab-el-Mandab 
wh ich ,  t o  a c e r t a i n  e x t e n t ,  i s o l a t e s  t h e  water r iass  of t h e  Red S e a  f rom t h a t  o f  
t h e  I n d i a n  Ocean,  may a l s o  p r o v i d e  a b a r r i e r  t o  t h e  movement of some o f  t h e  
d e e p w a t e r  s p e c i e s .  I n  t h e  Gulf  o f  Aden S o m a l i a  h a s  been  h o s t  t o  o n e  o f  o n l y  two 
s t r a n d i n g s  of t h e  most  e l u s i v e  c e t a c e a n  o f  a l l  Mesoplodon p a c i f  i c u s ,  ( A z z a r o l l i ,  
1968).  t h e  o n l y  o t h e r  r e c o r d  o f  which  was f rom A u s t r a l i a .  Mesop lodon t s  are d e e p  
water s p e c i e s  and s o  t h e s e  presumably  o c c u r  o n l y  on  t h e  o c e a n  s i de  of t h e  
Bab-el-Mandab si l l .  The o n l y  non-ce t acean  m a r i n e  mammal p r e s e n t  is t h e  dugong,  
which  f e e d s  on  seagrass beds .  

S t a t u s .  

The s t a t u s  o f  most  o f  t h e  m a r i n e  mammals i n  t h i s  area is unknown. T h e r e  
h a s  n e v e r  been  much e x p l o i t a t i o n  o f  c e t a c e a n s  i n  t h i s  area, e x c e p t  off t h e  s o u t h  
e a s t e r n  c o a s t  o f  S o u t h  Yemen (PDRY) and t h e  s o u t h  c o a s t  o f  Oman, where  t h e r e  was 
a sperm w h a l i n g  g round  i n  b o t h  t h e  l a s t  c e n t u r y  and t h e  e a r l y  y e a r s  o f  t h i s  
c e n t u r y  (Townsend, 1935).  With t h e  i n t r o d u c t i o n  o f  t h e  w h a l e  s a n c t u a r y  i n  t h e  
I n d i a n  Ocean, t h e  s t a t u s  o f  most  o f  t h e  larger s p e c i e s  i n  t h e  Red S e a  and Gu l f  
o f  Aden is presumably  s e c u r e d .  The e x c e p t i o n  i n  a l l  o f  t h i s  is t h e  dugong. 
Again ,  its s t a t u s  is n o t  a t  a l l  c lear ,  b u t  t h i s  area h a s  n e v e r  s u p p o r t e d  h i g h  
d e n s i t i e s  of t h e s e  mammals a t  leas t  i n  p a r t  d u e  t o  t h e  r e l a t i v e l y  l i m i t e d  e x t e n t  
o f  s e a g r a s s  beds .  The e x c e p t i o n  may b e  i n  D j i b o u t i  where  r e l a t i v e l y  l u s h  
seagrass b e d s  may s u p p o r t  a h i g h e r  dugong p o p u l a t i o n .  Robineau  and Rose (19821 
r e p o r t  o n e  dugong h e r d  o f  30 a n i m a l s ,  which  t h e y  s t a te ,  is t h e  l a r g e s t  e v e r  
r e c o r d e d  i n  t h e  Red S e a .  



T a r g e t e d  E x p l o i t a t i o n .  

T h e r e  is no t a r g e t e d  e x p l o i t a t i o n  o f  m a r i n e  mamals i n  t h i s  area and Muslim 
law h e l p s  t o  r e d u c e  t h e  l i k e l i h o o d  o f  t h e  development  o f  any s u c h  e x p l o i t a t i o n .  

I n c i d e n t a l  E x p l o i t a t i o n .  

T h e r e  are a p p a r e n t l y  no  r e c o r d s  o f  i n c i d e n t a l  c a p t u r e s  o f  c e t a c e a n s  i n  t h i s  
area,  a l t h o u g h  c l e a r l y  t h e s e  are p o s s i b l e .  S p e c i e s  most  l i k e l y  t o  become c a u g h t  
i n  n e t s  migh t  be  S o u s a  c h i n e n s i s ,  t h e  I n d o - P a c i f i c  hump backed d o l p h i n ,  a 
c o a s t a l  s p e c i e s  known t o  o c c u r  up  t o  S u e z ,  as w e l l  as b o t t l e n o s e  and common 
d o l p h i n s ,  b o t h  o f  which are numerous i n  c o a s t a l  waters. Most i n c i d e n t a l  
e x p l o i t a t i o n  is u n d o u b t e d l y  c o n c e r n e d  w i t h  dugongs ,  wh ich ,  a l t h o u g h  a p p a r e n t l y  
n o t  n u n e r o u s  i n  t h i s  area, are c a u g h t  t h r o u g h o u t  t h e i r  r a n g e .  Robineau  and Rose 
(1982) p r o v i d e  documentary  p r o o f  o f  t h r e e  s u c h  c a p t u r e s .  

O i l  I n d u s t r y .  - 
I n  t h i s  area t h e r e  is c l e a r l y  some t h r e a t  t o  a l l  f o r m s  o f  m a r i n e  l i f e  f rom 

t h e  o i l  i n d u s t r y .  To d a t e  t h e r e  d o  n o t  a p p e a r  t o  b e  any  r e p o r t s  of t h i s  
a f f e c t i n g  m a r i n e  m a m m a l s .  However, ta r  b a l l s  and o i l  s p i l l s  u n d o u b t e d l y  d o  
affect  t h o s e  dugongs ,  which  f r e q u e n t  s h a l l o w  i n s h o r e  waters. 

R e c r e a t i o n  and  Tour ism.  - 
The t o u r i s t  p o t e n t i a l  o f  m a r i n e  nanmal s  h a s  n o t  been  i n v e s t i g a t e d .  The  

main t o u r i s t  area is i n  t h e  n o r t h e r n  end  o f  t h e  Red Sea .  a round  S i n a i .  It is 
p o s s i b l e  t h a t  deve lopmen t s  h e r e  may have  a f f e c t e d  dugong p o p u l a t i o n s ,  b u t  t h i s  
is  n o t  known. The fac t  t h a t  f i n  w h a l e  bon& have  been  d i s c o v e r e d  i n  t h e  Red S e a  
( T o m i l i n ,  1957) i n d i c a t e s  t h a t  a t  least some o f  t h e  large b a l e e n  w h a l e s  may 
o c c u r  h e r e ,  and  t h e r e  is a remote p o s s i b i l i t y  t h a t  t h e s e  n i g h t  b e  o f  i n t e r e s t  t o  
t h e  t o u r i s t  i n d u s t r y .  

E x i s t i n g  Manager-ient P o l i c y .  

None known. 

E x i s t i n g  Hanagenent  P r a c t i c e .  

T h e r e  a p p e a r s  t o  b e  n o  d i r e c t  t h r e a t  t o  c e t a c e a n s  i n  t h i s  area. Dugongs 
are p r o b a b l y  t a k e n  i n  s n a i l  numbers by c o a s t a l  f i s h e r m e n .  

P r i o r i t y  Conce rns .  

S o  l i t t l e  is  known o f  t h e  s t a t u s  o f  any  o f  t h e  m a r i n e  manmals i n  t h i s  area, 
t h a t  b e f o r e  any  o t h e r  c o n c e r n s  c a n  b e  e x p r e s s e d ,  a n  a t t e m p t  must  b e  made t o  
a s c e r t a i n  t h e  numbers o f  a n i m a l s  and s p e c i e s  p r e s e n t .  The dugong i n  p a r t i c u l a r  
d e s e r v e s  s p e c i a l  a t t e n t i o n ,  as i t  is p r o b a b l y  t h e  o n l y  s p e c i e s  u n d e r g o i n g  any  
h a r a s s m e n t .  

P r i o r i t v  Recommendations. 

The dugong is t h r e a t e n e d  t h r o u g h o u t  i ts r a n g e ,  and  i n  t h i s  r e l a t i v e l y  
under-peopled  area v e r y  l i t t l e  is  known o f  i ts  s t a t u s  o r  t h e  t h r e a t s  t o  e x i s t i n g  
p o p u l a t i o n s .  C l e a r l y  t h e  first s t a g e  i n  a n y  c o n s e r v a t i o n  p l a n  f o r  dugongs  i n  
t h e  area is t o  s u r v e y  t h e  area t h o r o u g h l y ,  and assess t h e  t h r e a t s  t o  t h e  dugong 
p o p u l a t i o n .  



T u r t l e s .  

C h a r a c t e r .  

The mar ine  t u r t l e s  spend t h e  whole o f  t h e i r  l i f e  i n  t h e  sea, e x c e p t  
t h e  mature  females come b r i e f l y  a s h o r e  t o  l a y  t h e i r  eggs on sandy beaches .  
eggs t a k e  a b o u t  two months t o  h a t c h  when t h e  young d i g  t h e i r  way o u t  o f  t h e  
and t h e n  sc ramble  down t h e  beach t o  t h e  wa te r .  I n  g e n e r a l  mar ine  t u r t l e  n e s t i n g  
is c o n c e n t r a t e d  on a r e s t r i c t e d  number of beaches  where c o n d i t i o n s  a r e  
f a v o u r a b l e .  Hence t h e s e  b r e e d i n g  beaches  are c r i t i c a l  t o  t h e  s u r v i v a l  o f  t h e  
s p e c i e s  and s h o u l d  b e  conserved.  

when 
The 

sand  

Green and h a w k s b i l l  t u r t l e s  t e n d  t o  n e s t  e v e r y  two o r  t h r e e  y e a r s  but .  t h e y  
may n e s t  s e v e r a l  times i n  t h o s e  y e a r s  when t h e y  do  n e s t  (Ross ,  1 9 7 9 ) .  

Between b r e e d i n g  s e a s o n s  g r e e n  t u r t l e s  undergo e x t e n s i v e  m i g r a t i o n s .  Ross 
and Barwani (1981 1 r e p o r t  t h a t  a t u r t l e  tagged a t  Ras a1 Hadd (Oman) was found 
i n  t h e  Red S e a  a t  Assab ( E t h i o p i a ) ;  i t  had m i g r a t e d  a d i s t a n c e  o f  2,220krn i n  
t h r e e  months. H i r t h  and C a r r  (1970)  r e p o r t  5 r e t u r n s  i n  s o u t h  Somal ia  from 
g r e e n  t u r t l e s  tagged i n  Sou th  Yemen (PDRY). The s i g n i f i c a n c e  o f  s u c h  l o n g  
d i s t a n c e  g r e e n  t u r t l e  m i g r a t i o n s  t o  t h e  s u r v i v a l  o f  t h e  Red s e a  p o p u l a t i o n  o f  
t h i s  s p e c i e s  is n o t  known. 

There  is even less i n f o r m a t i o n  a b o u t  t h e  e x t e n t  o f  m i g r a t i o n  o f  h a w k s b i l l  
t u r t l e s ,  and Ross (1979)  and F r a z i e r  ( i n  p r e s s )  s u g g e s t  t h a t  a t  least  p a r t  o f  
h a w k s b i l l  t u r t l e  p o p u l a t i o n s  d i s p e r s e  o n l y  more l o c a l l y .  

Of t h e  two s p e c i e s  which b reed  i n  t h e  a r e a  t h e  h a w k s b i l l  is a n  omnivore 
( B u s t a r d ,  19721, f e e d i n g  l a r g e l y  on m o l l u s c s ,  j e l l y f i s h ,  c r u s t a c e a ,  and a l s o  on 
mar ine  algae, b u t  P h i l l i p s  and McRoy (1980)  r e p o r t  t h a t  i t  f e e d s  on s e a g r a s s  
l e a v e s  a s  a j u v e n i l e .  It is a l s o  r e p o r t e d  t h a t  h a w k s b i l l  f e e d  main ly  on sponges  
s u g g e s t i n g  t h a t  t h e y  may be  p a r t i c u l a r l y  dependent  on c o r a l  r e e f  a r e a s .  The 
g r e e n  t u r t l e  is f u l l y  h e r b i v o r o u s  and f e e d s  on v a r i o u s  s p e c i e s  o f  s e a g r a s s  
( P h i l l i p s  & McRoy, 1980 and a l g a e ,  p a r t i c u l a r l y  Sargassum spp .  , (Ross, 1979 1 . 

A l l  5 s p e c i e s  o f  p a n t r o p i c a l  mar ine  t u r t l e s  a r e  r e p o r t e d  from t h e  Red S e a  
and Gulf  o f  Aden b u t  o n l y  t h e  g r e e n  and h a w k s b i l l  t u r t l e  a r e  r e p o r t e d  t o  o c c u r  
and to  n e s t  i n  any s i g n i f i c a n t  numbers. Most o f  t h e  r e p o r t e d  t u r t l e  n e s t i n g  i n  
t h e  Red S e a  o c c u r s  on o f f s h o r e  i s l a n d s  which c o n t r a s t s  w i t h  t h e  s i t u a t i o n  i n  
Sou th  Yemen (PDRY), and Somal ia .  The Red S e a  and Gulf  o f  Aden may s u p p o r t  
i n t e r n a t i o n a l l y  s i g n i f i c a n t  p o p u l a t i o n s  o f  b r e e d i n g  h a w k s b i l l  t u r t l e s  and 
n e s t i n g  d e n s i t i e s  o f  t h e  g r e e n  t u r t l e  a l o n g  t h e  c o a s t  o f  S o u t h  Yemen (PDRY) may 
make t h e s e  beaches  some o f  t h e  most i m p o r t a n t  g r e e n  t u r t l e  n e s t i n g  beaches  i n  
t h e  world .  

Nor th  Gulf  of Aqaba - t h e r e  is no r e c o r d  o f  n e s t i n g  i n  J o r d a n  o r  t h e  n o r t h  ---- 
Egypt ian  S i n a i .  

Egypt - There  have been l i m i t e d  s i g h t i n g s  o f  g r e e n  t u r t l e s  and low l e v e l s  
of n e s t i n g s  r e p o r t e d  ( F r a z i e r  & S a l a s ,  19841, which may b e  a consequence o f  
t h e  l i m i t e d  a v a i l a b l e  food r e s o u r c e .  Hawksbi l l  t u r t l e  n e s t i n g  is r e p o r t e d  



from T i r a n  and S i n a f a r  I s l a n d s  (Ornond e t  a l . ,  1984a ,  1 9 8 4 ~ )  and f rom - - 
I s l a n d s  t o  t h e  n o r t h  of Hurp-hada s u c h  as  Gubal  e l  S a g i r  and Shadwan 
( F r a z i e r  & Salas, 1 9 8 4 ) .  These  a u t h o r s  s u g g e s t  a f i g u r e  o f  500 n e s t i n g  
h a w k s b i l l  t u r t l e s  f o r  t h e  E g y p t i a n  Red Sea which  is h i g h  by w o r l d  
s t a n d a r d s .  

S a u d i  A r a b i a  - Ornond e t  a l . ,  ( 1 9 8 4 a ,  1 9 8 4 ~ )  r e p o r t  i n t e r n a t i o n a l l y  - - 
s i g n i f i c a n t  l e v e l s  o f  h a w k s b i l l  n e s t i n g  f rom i s l a n d s  i n  t h e  n o r t h e r n  S a u d i  
A r a b i a n  Red S e a  and f rom i s l a n d s  i n  t h e  o u t e r  F a r a s a n  bank (1984a ,  1985c ,  
1 9 8 5 d ) .  Green t u r t l e  n e s t i n g  a l s o  o c c u r s  i n  similar l o c a t i o n s .  N e s t i n g  
d e n s i t i e s  o f  100  g r e e n  t u r t l e  females p e r  y e a r  are r e p o r t e d  f rom a c o a s t a l  
s i t e  j u s t  n o r t h  o f  Yanbu, (Ormond e t  a l . ,  1984a ,  1 9 8 5 a ) .  -- 
Sudan - H i r t h  and Abde l -La t i f  ( 1 9 8 0 )  r e p o r t  some o f  t h e  h i g h e s t  h a w k s b i l l  
t u r t l e  n e s t i n g  d e n s i t y  known anywhere,  f rom Se l l  a1 K e b i r  i n  t h e  S u a k i n  
a r c h i p e l a g o .  

E t h i o p i a  - Green t u r t l e  n e s t i n g  is r e p o r t e d  f rom t h e  Dah lak  A r c h i p e l a g o  
(Urban ,  1 9 7 0 ) .  

D j i b o u t i  - A p p a r e n t l y  n o  m a j o r  b r e e d i n g  s i t e s  o c c u r ,  b u t  t u r t l e s  r e p o r t e d l y  
o f t e n  n e s t  and g r e e n  and h a w k s b i l l s  are s o l d  i n  m a r k e t s ,  ( r e f :  I n t e r i m  
r e p o r t ,  WWF-Netherlands I n d i a n  Ocean Sperm Whale s t u d y ) .  

Nor th  Yemen, ( Y A R )  - Walczac ( 1  977)  i d e n t i f i e d  p o s s i b l e  n e s t i n g  areas i n  
N o r t h  Yenen w a t e r s .  Ross  and Barwani  (1981 r e p o r t  t h a t  3 s p e c i e s  of 
t u r t l e  ( o f  which o n l y  g r e e n  t u r t l e  are i d e n t i f i e d )  n e s t  on Kamran I s l a n d  i n  
large numbers. 

S o u t h  Yenen (PDRY) - High l e v e l s  o f  h a w k s b i l l  and g r e e n  t u r t l e  n e s t i n g  are -- 
r e p o r t e d  f rom S o u t h  Yemen (PDRY) , ( H i r t h  & C a r r ,  1 9 7 0 ) .  They r e p o r t  t h a t  
I thmun and Sharma beach  must  be  c o u n t e d  as some o f  t h e  most  i m p o r t a n t  g r e e n  
t u r t l e  n e s t i n g  b e a c h e s  i n  t h e  w o r l d .  10 ,000  females are r e p o r t e d  t o  n e s t  
i n  S o u t h  Yemen e a c h  y e a r  ( R o s s  & Barwani ,  1 9 8 1 ) .  S e v e r a l  hundred  female 
h a w k s b i l l  t u r t l e s  are r e p o r t e d  t o  n e s t ' a t  J a b a l  Aziz/Perirn e a c h  y e a r  ( R o s s  
& Barwani ,  1979 1. E h r e n f i e l d  ( 1981 r e p o r t s  t h a t  Jabal Az iz  s h o u l d  b e  
g i v e n  h i g h  c o n s e r v a t i o n  p r i o r i t y  by r e a s o n  o f  i ts  l a r g e  p o p u l a t i o n  s i z e .  

S o m a l i a  - Kar and Bhaska r  ( 1 9 8 1 )  r e p o r t  t h a t  s e v e r a l  t h o u s a n d  p e e n  t u r t l e s  
are l i k e l y  t o  n e s t  a l o n g  t h e  Somal i  c o a s t .  

C o n s e r v a t i o n a l  s t a t u s .  
-- 

, The s t a t u s  o f  t u r t l e s  i n  t h e  Red Sea and Gulf  o f  Aden is improv ing  w i t h  
r e f e r e n c e  t o  t h e  l e v e l  o f  d i r e c t  e x p l o i t a t i o n .  T u r t l e s ,  p a r t i c u l a r l y  h a w k s b i l l ,  
were much more h e a v i l y  e x p l o i t e d  i n  t h e  p a s t .  However, i n d i r e c t  e x p J o i t a t i o n  
and h a b i t a t  d e s t r u c t i o n  are on  t h e  i n c r e a s e  and p r i o r i t y  s h o u l d  b e  a p p l i e d  t o  
t h e  p r o t e c t i o n  of  t u r t l e  n e s t i n g  and f e e d i n g  areas. 

N e a r l y  a l l  t h e  s p e c i e s  of m a r i n e  t u r t l e  are now r e g a r d e d  as t h r e a t e n e d  
s p e c i e s .  H a w k s b i l l  and g r e e n  t u r t l e s  are b o t h  r e g a r d e d  as endange red  ( t h e  
l o g g e r h e a d  is r e g a r d e d  as v u l n e r a b l e ) ,  (Groombridge ,  1 9 8 2 ) .  Bo th  t h e  h a w k s b i l l  
and t h e  g r e e n  t u r t l e  are a l s o  l i s t e d  i n  a p p e n d i x  1 o f  t h e  CITES Conven t ion  
(Conven t ion  on I n t e r n a t i o n a l  T r a d e  i n  Endangered  S p e c i e s  o f  Wild Fauna  and 
F l o r a .  The BONN c o n v e n t i o n  on t h e  C o n s e r v a t i o n  o f  m i g r a t o r y  s p e c i e s  o f  w i l d  
a n i n a l s  i n c l u d e s  t u r t l e s .  S e e  t h e  C o n s e r v a t i o n  and Managerlent A c t i v i t i e s  
s e c t i o n  o f  t h i s  r e p o r t  f o r  a d d i t i o n a l  i n f o r m a t i o n .  



A t  one  time t h e  number o f  h a w k s b i l l  t u r t l e s ,  E. i m b r i c a t a  i n  t h e  Red S e a  
mus t  h a v e  been  i n n e n s e .  P r e s e n t  p o p u l a t i o n  l e v e l s  p r o b a b l y  ref lect  t h i s  
h i s t o r i c  e x p l o i t a t i o n  ( H i r t h  and  A b d e l - L a t i f ,  1 9 8 0 ) .  

I t  c o u l d  b e  a r g u e d  t h a t  E. i m b r i c a t a  i n  t h e  Red Sea is u n d e r  p r e s s u r e s  n o t  
e x p e r i e n c e d  e l s e w h e r e  i n  i ts  r a n g e  b e c a u s e  n e a r l y  a t h i r d  o f  t h e  e g g s  p roduced  
are n o t  v i a b l e  ( F r a z i e r  & Salas, 1 9 8 4 ) .  

Egypt  - Ross and Barwani  (1981 r e p o r t  t h a t  a l l  s p e c i e s  o f  t u r t l e  are i n  
d e c l i n e  i n  S i n a i .  F r a z i e r  and Salas ( 1 9 8 4 )  s u g g e s t  t h a t  t h e r e  is 
i n s u f f i c i e n t  e v i d e n c e  t o  d e t e r m i n e  w h e t h e r  o r  n o t  t h e r e  is a c u r r e n t  
d e c l i n e  i n  numbers o f  t u r t l e s  i n  t h e  E g y p t i a n  Red sea. 

Sudan - H i r t h  an  Abdel  Latif ( 1 9 8 0 )  r e p o r t  t h a t  t h e r e  was a heavy h i s t o r i c  
e x p l o i t a t i o n  o f  t u r t l e s  i n  Sudan b u t  t h a t  p r e s e n t  d a y  e x p l o i t a t i o n  is 
s l i g h t .  

S a u d i  A r a b i a  - P r e s e n t  e x p l o i t a t i o n  o f  t u r t l e s  i n  t h e  S a u d i  A r a b i a n  Red S e a  
is s l i g h t  (Ormond -- e t  a l . ,  1984a-c ,  1985a-dl .  

Nor th  Yemen ( Y A R )  - Walczak ( 1 9 7 7 )  r e p o r t s  t h a t  t h e r e  is l i t t l e  change  i n  --- 
t h e  t u r t l e  p o p u l a t i o n  o f  Morth Yemen ( Y A R )  and t h a t  t h e  p r e s e n t  s t a t u s  o f  
t u r t l e s  i n  t h i s  c o u n t r y  is p r o b a b l y  good.  

S o u t h  Yemen - Ross  and Barwani  ( 1 9 8 1 )  r e p o r t  a h i g h  l e v e l  o f  e x p l o i t a t i o n  -- 
o f  t u r t l e s .  They s u g g e s t  t h a t  i f  t h i s  l e v e l  o f  e x p l o i t a t i o n  c o n t i n u e s  t h e  
n e s t i n g  p o p u l a t i o n  may b e  d e p l e t e d .  I n  a d d i t i o n  t h e y  r e p o r t  t h a t  40% o f  
g r e e n  t u r t l e  e g g s  d o  n o t  h a t c h  (see r e f e r e n c e  t o  h a w k s b i l l  f e c u n d i t y  
above  . 
S o m a l i a  - Al though  e x p l o i t a t i o n  f o r  e x p o r t  may have  r e d u c e d  r e p r o d u c t i o n  
l e v e l s  d u r i n g  t h e  1 9 6 0 ' s  and e a r l y  1 9 7 0 ' s  t h e  t u r t l e s  i n  S o m a l i a  seem t o  be 
less  d i s t u r b e d  t h a n  t h o s e  i n  nany o t h e r  p o p u l a t i o n s  (Kar & Bhaska r ,  1 9 8 1 ) .  

T a b l e  6. I n t e r n a t i o n a l  laws i n d i c a t i n g  s i g n i t o r i e s  ( + )  o f  r e l e v a n c e  t o  t u r t l e  
p r o t e c t i o n  i n  t h e  r e g i o n .  

Coun t ry  : ( 1 )  : ( 2 )  : ( 3 )  : ( 4 )  : ( 5 )  : 

Israel : + 
J o r d a n  : + 
EEY p t  : + 
S a u d i  A r a b i a  
Sudan : + 
E t h i o p i a  
Nor th  Yemen(YAR1 : 
S o u t h  Yemen(PDRY1: 
D j i b o u t i  
Soma1 i a  

1 .  Conven t ion  on I n t e r n a t i o n a l  t r a d e  i n  endange red  s p e c i e s .  
2 .  Bonn c o n v e n t i o n  on  c o n s e r v a t i o n  o f  m i g r a t o r y  s p e c i e s .  
3 .  A f r i c a n  c o n v e n t i o n  on t h e  c o n s e r v a t i o n  o f  n a t u r e  and n a t u r a l  r e s o u r c e s  

p r o t e c t s  t u r t l e s  b u t  n o t  eggs .  
4 .  I n  1980 t h e  I n d i a n  Ocean a l l i a n c e  a d o p t e d  a recommendation f o r  a n  IUCN 

p r o j e c t  f o r  c o n s e r v i n g  m a r i n e  t u r t l e s  i n  t h e  r e g i o n .  
5. F u l l y  d e s i g n a t e d  p r o t e c t e d  area i n c l u d e s  p r o t e c t i o n  o f  t u r t l e s .  



Human and -- economic v a l u e .  

. I n  t h e  p a s t  e x p l o i t a t i o n  o f  t u r t l e s  f o r  t u r t l e  ( t o r t o i s e )  s h e l l  was a  
s i g n i f i c a n t  economic f a c t o r  i n  t h e  r e g i o n .  However, i n t e r n a t i o n a l  l e g i s l a t i o n ,  
p a r t i c u l a r l y  CITES and t h e  BONY conven t ion  ( s e e  above)  h a s  r e s u l t e d  i n  a 
r e d u c t i o n  i n  e x p o r t  marke t s  and e x p l o i t a t i o n  o f  w i l d  p o p u l a t i o n s  (Hack e t  a l . ,  -- 
1981 1. Re-crea t ion  o f  a n  e x p o r t  market  based on t h e  a q u a c u l t u r e  o f  specimens  
f r o n  t h e  w i l d  is n o t  c o n s i d e r e d  t o  be  a c c e p t a b l e  from a c o n s e r v a t i o n  v iewpoin t  
a t  t h i s  t ime.  

T u r t l e s  a r e  e x p l o i t e d  a t  a low s u b s i s t e n c e  l e v e l  and a r e  g e n e r a l l y  
i n c i d e n t a l  t o  o t h e r  c a t c h e s .  They a l s o  have a  c u l t u r a l ,  s c i e n t i f i c ,  and 
e d u c a t i o n a l  v a l u e  t h a t  s h o u l d  n o t  be  underemphasised.  

T a r g e t e d  e x p l o i t a t i o n .  

There  is  e v i d e n c e  f o r  h i g h  h i s t o r i c  e x p l o i t a t i o n  o f  t u r t l e s  i n  t h e  Red S e a  
and Gulf  o f  Aden i n  t h e  l as t  100 y e a r s  p a r t i c u l a r l y  t o  p r o v i d e  t u r t l e  s h e l l  
( F r a z i e r  & S a l a s ,  1984; H i r t h  & Abdel -La t i f ,  1 9 8 0 ) .  

H i r t h  and Carr (1970)  r e f e r  t o  i n d e f i n i t e  p l a n s  t o  b u i l d  a f i s h n e a l  
f a c t o r y  a t  Sharma ( a  major  g r e e n  t u r t l e  n e s t i n g  beach i n  Sou th  Yenen (PDRY and 
t h i s  may r e s u l t  i n  d i r e c t  e x p l o i t a t i o n  o f  t h i s  t u r t l e  p o p u l a t i o n .  For  e x a n p l e  
Ross and Barwani (1981)  r e p o r t  t h a t  800-4,000 t u r t l e s  were e x p l o i t e d  p e r  y e a r  i n  
Sou th  Yemen (PDRY d u r i n g  t h e  p e r i o d  1964-1 974 (4 ,000  i n  1970)  and a mininun o f  
400-700 i n  1973. However, i n  t h e  l a t e  1 9 7 0 ' s  t h e r e  h a s  been a g e n e r a l  d e c l i n e  
i n  d i r e c t  e x p l o i t a t i o n  o f  t u r t l e s  i n  t h e  r e g i o n  (Mack e t  a l . ,  1981)  a s  r e f l e c t e d  -- 
by e x p o r t / i m p o r t  f i g u r e s .  Smal l  numbers o f  t u r t l e s  are e x p l o i t e d  f o r  s a l e  a s  
s o u v e n i r s ,  f o r  example i n  Egypt ,  ( B a r r a t t  , 1982) . Some hunan communities 
c o l l e c t  e g g s  and t u r t l e  meat f o r  food a t  a low l e v e l  th roughout  t h e  Red S e a  and 
Gulf of Aden and p a r t i c u l a r l y  i n  S o u t h  Yemen (PDRY). T h i s  t y p e  o f  f i s h i n g  
p r e s s u r e  is l i k e l y  t o  i n c r e a s e  a s  development p roceedes  and more peop le  u s e  t h e  
c o a s t a l  zone. 

I n  Somal ia  t h e  t u r t l e  p u p u l a t i o n s  are l e s s  w e l l  known. C h e l o n i a  nydas ,  
a g a i n ,  is though t  t o  be  t h e  o n l y  common s p e c i e s .  C o n c e n t r a t e d  n e s t i n g  h a s  been 
r e c o r d e d ,  and F r a z i e r  (1981)  h a s  e s t i m a t e d  t h a t  s e v e r a l  thousand might be l i k e l y  
t o  n e s t  i n  Somal ia  as a whole. Rich seagrass p a s t u r e s  a r e  presumed t o  s u p p o r t  
r e s i d e n t  p o p u l a t i o n s  o f  g r e e n  t u r t l e s .  I n  t h e  l a t e  1 9 6 0 ' s  and e a r l y  1 9 7 0 ' s  
t u r t l e  p o p u l a t i o n s  are known t o  have been e x p l o i t e d  f o r  e x p o r t ,  b u t  t h e  
p o p u l a t i o n s  are l e s s  d i s t u r b e d  h e r e  t h a n  i n  many p l a c e s ,  even though t h e r e  a r e  
no  r e s e r v e s  o r  legal p r o t e c t i o n ,  ( F r a z i e r ,  1 9 8 1 ) .  

O v e r a l l ,  e x p l o i t a t i o n  o f  sea t u r t l e s  by humans i n  t h i s  r e g i o n  is a t  a 
r e l a t i v e l y  low l e v e l .  People  l i v i n g  i n  a l l  t h e  c o a s t a l  a r e a s  are known t o  make 
u s e  o f  t u r t l e  eggs, b u t  nowhere is t h i s  a n  o r g a n i s e d  o r  s y s t e m a t i c  e x p l o i t a t i o n .  
Adul t  t u r t l e s  are l i t t l e  a f f e c t e d ,  e x c e p t  i n  Sou th  Yemen (PDRY), where hundreds ,  
o r  thousands  o f  a d u l t s  a r e  t a k e n  f o r  meat e x p o r t .  P r o t e c t i o n  o f  s e a  t u r t l e s  is 
he lped  by Muslim laws c o n c e r n i n g  t h e i r  consumption.  However, Ross and Barwani 
1 9 8 1 )  have p o i n t e d  o u t  t h a t  t h e  c u r r e n t  large p o p u l a t i o n s  are u n l i k e l y  t o  
remain s o  under  any s u s t a i n e d  commercial  e x p l o i t a t i o n  f o r  l o c a l  consumption o r  
f o r  e x p o r t ,  n o t  least  because  t h e  t u r t l e  p r o d u c t i v i t y  of t h e  area is t h o u g h t  t o  
b e  r e l a t i v e l y  low as sub-opt imal  c o n d i t i o n s  e x i s t  f o r  a l l  s p e c i e s .  



I n c i d e n t a l  e x p l o i t a t i o n .  

A g r e a t  c a u s e  f o r  c o n c e r n  a t  t h i s  moment i n  time is  t h e  i n c r e a s e  i n  
i n d i r e c t  e x p l o i t a t i o n  o f  t u r t l e s  as c o a s t a l  development  t a k e s  p l a c e .  

f i s h i n g  - t h e r e  is l i t t l e  i n f o r m a t i o n  on t h e  i n c i d e n t a l  c a p t u r e  o f  t u r t l e s  
i n  t h e  Red Sea and Gulf  o f  Aden b u t  i t  is p r o b a b l y  l i m i t e d  ( H i l l e s t e a d  e t  
a l . ,  ( I981 ) . A s y s t e m  f o r  r e d u c i n g  i n c i d e n t a l  c a p t u r e  o f  t u r t l e s  d u r i n g  - 
t r a w l i n g  is  s u g g e s t e d  ( S e i d e l  & McVea, 1981 1. Dynamit ing  f o r  f i s h  nay  
i n c i d e n t a l l y  k i l l  o f f  s o n e  t u r t l e s  ( F r a z i e r  & Salas, 19841. 

f e r t i l i t y  - H i r t h  and  C a r r  ( 1 9 7 0 )  r e p o r t  t h a t  some 40% o f  g r e e n  t u r t l e s  on 
S o u t h  Yer'ien (PDRY) b e a c h e s  d o  n o t  h a t c h .  F r a z i e r  and S a l a s  ( 1 9 8 4 )  r e p o r t  
t h a t  n e a r l y  30% o f  h a w k s b i l l  t u r t l e s  i n  t h e  E g y p t i a n  Red Sea d o  n o t  h a t c h  
and s u g g e s t  t h a t  t h i s  may b e  d u e  t o  some unknown stress. 

p r e d a t i o n  - H i r t h  and C a r r  ( 1 9 7 0 )  r e p o r t  h i g h  l e v e l s  o f  p r e d a t i o n  o f  young 
t u r t l e / e g g s  by f e ra l  dogs .  Ormond -- e t  a l . ,  ( 1 9 8 4 a ,  1985a )  r e p o r t  p r e d a t i o n  
o f  young t u r t l e s / e g g s  by f o x e s  i n  S a u d i  A r a b i a .  

development  - c o a s t a l  development  and  a s s o c i a t e d  l i g h t i n g  may i n h i b i t  
b r e e d i n g  and c o n f u s e  younz  t u r t l e s  when t h e y  b r e a k  o u t  o f  t h e  n e s t  (Witham, 
1 9 8 1 ) .  One p o s s i b l e  area o f  c o n c e r n  is t h e  g r e e n  t u r t l e  n e s t i n g  beach  n e a r  
Yanbu i n  S a u d i  A r a b i a  (Ornond -- e t  a l . ,  1984a ,  1984b,  198%) .  I n  a d d i t i o n  
d e v e l o p n e n t  c a n  c a u s e  d i r e c t  h a b i t a t  d e s t r u c t i o n  o f  n e s t i n g  b e a c h e s  and 
f e e d i n g  areas and e f f e c t s  o f  o i l i n g  and o i l  e x p l o r a t i o n ,  (see b e l o w ) .  

O i l  i n d u s t r y .  - 
T h e r e  are a wide  r a n g e  o f  p o t e n t i a l  i m p a c t s  t o  t u r t l e s  l i k e l y  t o  r e s u l t  

f rom a m a j o r  o i l  s p i l l  i n  t h e  Red S e a  o r  Gu l f  o f  Aden. A t  t h e  p r e s e n t  i m p a c t s  
are f a i r l y  l i m i t e d / l o c a l i s e d .  

E x p l o s i o n s  a s s o c i a t e d  w i t h  seismic e x p l o r a t i o n  f o r  o i l  may i n c i d e n t a l l y  
k i l l  t u r t l e s  ( F r a z i e r  & Salas, 1 9 8 4 ) .  

Crude  o i l  is r e p o r t e d  t o  c o v e r  Gubal  e l  S a g i r  which  is s a i d  t o  b e  t h e  b e s t  
h a w k s b i l l  t u r t l e  n e s t i n g  beach  i n  t h e  E g y p t i a n  Red Sea o u t s i d e  o f  Shadwan 
( F r a z i e r  & S a l a s ,  1984)  . 

Waste d i s c h a r g e .  

Consumption o f  p l a s t i c  b a g s  may b e  a problem as h a s  been  r e p o r t e d  f o r  
l e a t h e r b a c k  t u r t l e s  D e r n o c h e l y s  c o r i a c e a  (Oryx ,  A p r i l  1983,  p. 9 6 . ) .  Beach 
l i t t e r i n g  by p l a s t i c  b a g s  etc.  i s  e x t e n s i v e  i n  t h e  Red S e a  and Gu l f  o f  Aden. 



B i r d s .  

C h a r a c t e r .  

Most o f  t h e  b i r d s  t o  be  found around t h e  s h o r e s  o f  t h e  r e g i o n ,  on t h e  s h o r e  
i tself ,  and f u r t h e r  i n l a n d ,  a r e  P a l a e a r c t i c  i n  d i s t r i b u t i o n  and o c c u r  i n  o t h e r  
p a r t s  of Europe and /o r  n o r t h  Asian l a n d  masses (Mackworth-Praed & G r a n t ,  1957; 
H a r r i s o n ,  1982; J e n n i n g s ,  1981) .  T h i s  is p a r t i c u l a r l y  t r u e  of t h e  common waders  
most of which are t h e  sane s p e c i e s ,  though t h e y  may o c c u r  i n  lower  numbers, as 
are found on t h e  European,  Medi te r ranean ,  and A t l a n t i c  c o a s t s .  Some of t h e s e  
s p e c i e s  are i n  t h e i r  w i n t e r i n g  r a n g e  i n  t h e  Red S e a  and Gulf o f  Aden w h i l s t  
o t h e r s  are m i g r a n t s  on passage  from n o r t h e r n  E u r a s i a  t o  e a s t e r n  and s o u t h e r n  
Africa. 

By c o n t r a s t  t h e  s e a b i r d s  are a l l  I n d i a n  ocean and t r o p i c a l  s p e c i e s  some o f  
which o c c u r  th roughout  t h e  r e g i o n  w h i l s t  t h e  range  o f  o t h e r s  e x t e n d s  o n l y  a 
c e r t a i n  way n o r t h .  

Occur rence  and e x t e n t .  - 
F o r  f u r t h e r  i n f o r m a t i o n  on t h e  occurence  and d i s t r i b u t i o n  o f  s e a b i r d s  i n  

t h e  Red S e a  and Gulf  o f  Aden see G a l l a g h e r  -- e t  a l . ,  ( 1984 1 .  S i x t e e n -  s p e c i e s  o f  
s e a b i r d s  b r e e d  on i s l a n d s  and c o a s t s  i n  t h e  r e g i o n ,  and one  o t h e r  may do  s o  as 
well, o f  t h e s e  s i x t e e n  s p e c i e s  o f  s e a b i r d  s i x  s p e c i e s  and f o u r  s u b - s p e c i e s  a r e  
endemic to  t h e  r e g i o n .  

The s e a b i r d s  o f  t h e  Red S e a  and Gulf  o f  Aden a p p e a r  t o  be  d i v i d e d  i n t o  
t h r e e  s e p a r a t e  g roups .  One g roup  c o n t a i n s  widespread . t r o p i c a l  s p e c i e s .  A 
second smaller group  compr i ses  n o r t h e r n  I n d i a n  Ocean s p e c i e s  found o n l y  on t h e  
coasts o f  A r a b i a ,  n o r t h e r n  east A f r i c a  and,  pe rhaps  nor th -wes te rn  I n d i a .  I n  
t h i s  g r o u p  j u s t  one  o r  two s p e c i e s  a p p e a r  t o  b e  e f f e c t i v e l y  endemic t o  t h e  
Arab ian  a r e a  - t h e  White eyed g u l l ,  La rus  leucophthalmus b e i n g  t h e  p r i n c i p a l  
example. The s o o t y  g u l l ,  La rus  h e m p r i c h i i ,  t h e  brown noddy, Anous s t o l i d u s  
p lumbeigulans ,  t h e  white-cheeked t e r n ,  S t e r n a  r e p r e s s a ,  Saunders '  t e r n ,  S t e r n a  
s a u n d e r s i ,  and t h e  c r a b  p l o v e r ,  Dromas a r d e o l a  are r e s t r i c t e d  t o  t h e  Red s e a  and 
n o r t h e r n  I n d i a n  Ocean. The t h i r d  g roup  o f  which t h e  Casp ian  t e r n  S t e r n a  c a s p i a  
is t h e  b e s t  example, compr i ses  widespread ,  though n o t  n e c e s s a r i l y  common, 
s p e c i e s  o c c u r r i n g  i n  b o t h  t e m p e r a t e  and t r o p i c a l  l a t i t u d e s .  

White-eyed g u l l  - Larus  leucopthal raus  is endemic to  t h e  c o a s t  o f  n o r t h - e a s t  
Africa and parts o f  Arabia .  The s p e c i e s  is a t  its g e o g r a p h i c  l i m i t  i n  t h e  
Egyp t ian  ~ e d  S e a  ( H e a t h c o t e  -- e t  a l . ,  1984) .  However, o b s e r v a t i o n s  (Moore & 
B a l z a r o t t i ,  1983; Ormond -- e t  a l . ,  1984a)  s u g g e s t  t h a t  i t  may have a more 
n o r t h e r l y  t h a n  s o u t h e r l y  d i s t r i b u t i o n  i n  t h e  r e g i o n .  Clapham (1964)  
r e p o r t s  c o l o n i e s  of t h e  white-eyed g u l l  from t h e  Dahlak a r c h i p e l a g o ,  
E t h i o p i a .  So  f a r  as i t  is known t h e  white-eyed g u l l  b r e e d s  o n l y  i n  t h e  Red 
S e a  and Gulf  of Aden (Tuck & H e i n z e l ,  1978; G a l l a g h e r  & Woodcock, 1 9 8 0 ) .  

The white-eyed g u l l  is a c a n d i d a t e  f o r  f u t u r e  Red Data book t r e a t m e n t ,  
( C o l l a r  and S t u a r t ,  1985) .  Its endemism t o  t h e  area merits g r e a t  emphasis .  
A f u l l  a c c o u n t  is g i v e n  i n  Cramp and Simmons, ( 1 9 8 3 ) .  



S o o t v - c u l l  - L a r u s  h e m o r i c h i i  is e n d e n i c  t o  t h e  c o a s t  of  n o r t h - e a s t  Africa " .2 

and p a r t s  o f  A r a b i a ,  ( H e a t h c o t e  -- e t  a l . ,  1 9 8 4 ) .  Ormond -- e t  a l . ,  ( 1 9 8 4 a ,  
1984c ,  1985a-d)  r e p o r t  t h e  s o o t y  g u l l  t o  b e  f a i r l y  conmon i n  t h e  Red Sea 
waters o f  S a u d i  ~ r a b i a .  They r e p o r t  t h e  first b r e e d i n g  r e c o r d  f o r  S a u d i  
A r a b i a  f rom A 1  Hala i s l a n d  i n  t h e  F a r a s a n  bank.  However, f l e d g e d  j u v e n i l e s  
were s e e n  t h r o u g h o u t  t h e  r e g i o n  and t h e r e  is e v i d e n c e  t o  s u g g e s t  t h a t  
b r e e d i n g  is n o t  uncommon i n  t h e  r e g i o n .  C l a p h a r d 1 9 6 4 )  r e p o r t s  c o l o n i e s  o f  
t h e  s o o t y  g u l l  f rom t h e  Dahlak  a r c h i p e l a g o ,  E t h i o p i a .  A f u l l  a c c o u n t  o f  
t h e  i n c i d e n c e  o f  s o o t y  g u l l  i n  t h e  r e g i o n  is g i v e n  i n  C r m p  and Simmons, 
1 9 8 3 1 .  

White-cheeked t e r n  - S t e r n a  r e p r e s s a  is  endemic  t o  t h e  n o r t h e r n  I n d i a n  
Ocean area, o c c u r r i n g  o n l y  i n  t h e  Red Sea, A r a b i a n  G u l f ,  n o r t h e r n  E a s t  
Africa, and w e s t e r n  I n d i a .  The whi te-cheeked t e r n  is a conmon b r e e d i n g  
summer v i s i t o r  t o  b o t h  t h e  Red Sea and A r a b i a n  Gulf  ( J e n n i n g s ,  1981;  Moore 
& B a l z a r o t t i ,  1983;  Basson - -  e t  a l . ,  1 9 7 7 ) .  200-500 b r e e d i n g  p a i r s  are 
r e p o r t e d  f r o n  t h e  a d j o i n i n g  c o a s t s  and i s l a n d s  o f f  Hurghada i n  t h e  E g y p t i a n  
Red Sea ( H e a t h c o t e  -- e t  a l . ,  1 9 8 4 ) .  

S a u n d e r s l  t e r n  - S t e r n a  s a u n d e r s i  b r e e d s  i n  t h e  Red Sea, A r a b i a n  G u l f ,  
A r a b i a n  Sea, East Africa and Nor th  West I n d i a  ( G a l l a g h e r  & Woodcock, 19801.  
I t  is o n e  o f  t h e  less  common t e r n s  i n  t h e  r e g i o n .  

C r a b  p l o v e r  Dromas a r d e o l a  - t h i s  s p e c i e s  n e s t s  by b u r r o w i n g  i n t o  t h e  
g round .  20-40 p a i r s  are r e p o r t e d  b r e e d i n g  on  i s l a n d s  o f f  Hurghada i n  t h e  
E g y p t i a n  Red Sea ( H e a t h c o t e  -- e t  a l . ,  1 9 8 4 ) .  

A number o f  o t h e r  s p e c i e s  h a v e  s i g n i f i c a n c e  b e c a u s e  t h e y  are n o t a b l y  
a b u n d a n t  and b r e e d  r e g u l a r l y  i n  t h e  r e g i o n .  

T h e r e  is t h e  Osprey  Pand ion  h a l i a e t u s .  Osprey  are n o t e d  f o r  h i g h  d e n s i t y  
c .  50 p a i r s )  on T i r a n  and a d j a c e n t  i s l a n d s  i n  t h e  n o r t h e r n  Red S e a  (Safriel e t  
a l ,  i n  p r e s s  . Ormond e t  a l ,  ( 1984a ,  1984c ,  1985a-d)  r e p o r t  on  t h e  w i d e s p r e a d  - -- 
o c c u r r e n c e  o f  Osprey  and Osprey  n e s t i n g  i n  t h e  S a u d i  Arab ian  Red S e a  r e g i o n .  

The S o o t y  F a l c o n ,  F a l c o  c o n c o l o r ,  h a s  its b r e e d i n g  r e s t r i c t e d  t o  t h e  Midd le  
E a s t  t hough  i t  w i n t e r s  i n  s o u t h e a s t  Africa and Madagascar .  S e v e r a l  r e c o r d s  of 
b r e e d i n g  p o p u l a t i o n s  have  a p p e a r e d  i n  t h e  l i t e r a t u r e ;  f rom t h e  Dahlak  
a r c h i p e l a g o  i n  E t h i o p i a ,  ( C l a p h a n ,  1 9 6 4 ) ;  from t h e  E g y p t i a n  Red Sea, (Barrat t ,  
1982;  H e a t h c o t e  -- e t  a l ,  1 9 8 4 ) ;  and f rom t h e  S a u d i  A r a b i a n  Red Sea, ( J e n n i n g s ,  
1981 ; Ornond,  e t  a l ,  19842)  . -- 

I t  is a l s o  w o r t h  i d e n t i f y i n g  t h e  A f r i c a n  c o l l a r e d  dove  S t r e p t o p e l i a  
r o s e o g r e s e a ,  and  t h e  brown booby, S u l a  l e u c o g a s t e r ,  (Ormond -- e t  a l . ,  1984a1,  i n  
t h e  c a t e g o r y  i d e n t i f i e d  above .  

The S o o o n b i l l .  P l a t a l e a  l e u c o r o d i a  is r e c o r d e d  as b r e e d i n g  i n  t h e  Red Sea .  
( ~ e a t h c o t e  -- e t  a l ,  '1 984;  Ormond -- e t  a l ,  1984a ;  C o l l a r  and  ~ t u a r t ,  1985 1.  he 
s p e c i e s  h a s  n o t  been  r e p o r t e d  b r e e d i n g  r e g u l a r l y  e l s e w h e r e  i n  t h e  A f r i c a n  
Western  P a l e a r c t i c  r e g i o n .  

The Red Sea C l i f f  Swallow Hi rundo  p e r d i t a  was d e s c r i b e d  o n l y  l a s t  y e a r  from 
a s i n g l e  spec imen k i l l e d  a t  a l i g h t  on a reef n e a r  P o r t  Sudan.  Its b r e e d i n g  
cqua r t e r s  a r e  unknown and i t  is  u n l i k e l y  t o  b e  s p e c i f i c a l l y  a s s o c i a t e d  w i t h  t h e  
m a r i n e  o r  l i t t o r a l  e n v i r o n n e n t ,  ( F r y  and S m i t h ,  19851.  



The Nor the rn  Bald  I b i s  G e r o n t i c u s  e r e r a i t a  is r e p o r t e d  to  u s e  mangroves f o r  
r o o s t i n g  i n  t h e  Red S e a  r e g i o n ,  ( C o l l a r  and S t u a r t ,  19851. 

Coastal w e t l a n d s  a l o n g  t h e  Red Sea and Gulf o f  Aden s u p p o r t  l a r g e  numbers 
o f  r e s i d e n t  and m i g r a n t  waders  and may well have i n t e r n a t i o n a l  s i g n i f i c a n c e  f o r  
a number o f  s p e c i e s .  F i n a l l y  a number o f  b i r d s  o f  p rey  t i n  a d d i t i o n  to  t h e  
Soo ty  f a l c o n )  f o l l o w  p a s s e r i n e s  th rough  t h e  Red S e a  and Gulf  o f  Aden on t h e i r  
annua l  m i g r a t i o n .  

C o n s e r v a t i o n a l  s t a t u s .  

There  is v i r t u a l l y  no i n f o r m a t i o n  on t h e  c o n s e r v a t i o n  s t a t u s  o f  b i r d s  i n  
t h e  Red S e a  and Gulf  o f  Aden r e g i o n .  However, t h e r e  is n o  r e a s o n  t o  suppose  
t h a t  i t  is n o t  good e x c e p t  for c e r t a i n  m i g r a n t  r a p t o r s .  N e v e r t h e l e s s ,  s e v e r a l  
b i r d s  found i n  t h e  area have i n t e r n a t i o n a l  s i g n i f i c a n c e  and e f f o r t s  s h o u l d  be  
made t o  p r o t e c t  then .  T h i s  is e s p e c i a l l y  t h e  c a s e  for  t h o s e  s p e c i e s  that  a r e  
e a s i l y  d i s t u r b e d  d u r i n g  n e s t i n g  s i n c e  t h e  l e v e l  o f  d i s t u r b a n c e  is l i k e l y  t o  
i n c r e a s e  a s  c o a s t a l  development l e a d s  t o  i n c r e a s e d  u s e  o f  t h e  c o a s t a l  zone.  
G a l l a g h e r ,  e t  a l .  ( 1  9841, s u g g e s t  t h a t  t h e  brown booby and b r i d l e d  t e r n  may be  -- 
t h r e a t e n e d  i n  t h e  r e g i o n .  

For  f u r t h e r  i n f o r m a t i o n  on N a t i o n a l  and I n t e r n a t i o n a l  r e g u l a t i o n s  of 
r e l e v a n c e  t o  t h e  c o n s e r v a t i o n  of b i r d s  i n  t h e  r e g i o n  see t h e  s e c t i o n  on 
C o n s e r v a t i o n  and Management A c t i v i t i e s  i n  t h i s  r e p o r t .  

Human and economic v a l u e .  -- 
A s  can  be  s e e n  s e v e r a l  b i r d s  are endemic t o  t h e  r e g i o n  and,  t h e r e f o r e ,  have 

i n t e r n a t i o n a l  c o n s e r v a t i o n a l  s i g n i f i c a n c e .  

Most of t h e  b i r d s  o f  t h e  r e g i o n  have r e l a t i v e l y  l i t t l e  commercial  v a l u e .  
R e s i d e n t  doves  and m i g r a n t  p a s s e r i n e s  a r e  t r a p p e d  f o r  food and,  p e r h a p s  most 
s i g n i f i c a n t l y ,  t h e r e  is a g r e a t  d e a l  of money t o  be  made from t r a p p i n g ,  and 
s e l l i n g  f o r  f a l c o n r y  t r a i n i n g ,  c e r t a i n  s p e c i e s  of m i g r a t i n g  b i r d s  o f  p rey  as 
t h e y  p a s s  th rough  t h e  r e g i o n .  

B i r d s  have v a l u e  as i n d i c a t o r s  o f  t h e  s ta te  o f  t h e  environment  and t h i s  is 
p a r t i c u l a r l y  t h e  c a s e  f o r  t h o s e  b i r d s  a t  t h e  t o p  o f  t h e  food  c h a i n .  

T a r g e t e d  e x p l o i t a t i o n .  

R e s i d e n t  doves  and migran t  p a s s e r i n e s  are t r a p p e d  f o r  food.  C e r t a i n  
s p e c i e s  o f  m i g r a n t  p r e d a t o r y  b i r d  are t r a p p e d  f o r  t r a i n i n g  i n  f a l c o n r y .  I n  t h e  
fo rmer  c a s e  e x p l o i t a t i o n  may w e l l  i n c r e a s e  as c o a s t a l  development l e a d s  t o  
i n c r e a s e d  human u s e  of t h e  c o a s t a l  zone.  I n  t h e  l a t t e r  c a s e  a n  i n c r e a s e  i n  
e x p l o i t a t i o n  is l i k e l y  t o  b e  c a t a t r o p h i c  t o  t h e  p o p u l a t i o n .  

O i l  i n d u s t r y .  - 
There  is U n i t e d  e v i d e n c e  o f  s i g n i f i c a n t  danage t o  b i r d  p o p u l a t i o n s  a t  t h i s  

t i n e  from o i l  p o l l u t i o n .  However, most b i r d s  i n  t h e  area are d i r e c t l y ,  o r  
i n d i r e c t l y ,  dependent  on t h e  sea and c o a s t l i n e  f o r  f e e d i n g  and b r e e d i n g .  
H e a t h c o t e  -- e t  a l . ,  (1984) s u g g e s t  t h a t  a large o i l  s p i l l  a f f e c t i n g  n e s t i n g  areas 
c o u l d  have a c a t a s t r o p h i c  e f f e c t  on s e v e r a l  b r e e d i n g  b i r d s  and c o u l d  s e r i o u s l y  
reduce  o r  e l i n i n a t e  some s p e c i e s .  



Waste d i s c h a r g e .  - ---- 
There  is e v i d e n c e  t o  s u g g e s t  t h a t  sewage d i s c h a r g e  i n t o  c o a s t a l  l a g o o n s  i n  

some r e g i o n s  a c t u a l l y  i n p r o v e s  t h e  d e n s i t i e s  o f  wading b i r d s  (Orniond -- e t  a l . ,  
1982a,  1982b, 1984a,  1984b) .  However, t h e s e  a r e a s  a r e  a l s o  l i k e l y  t o  be  
p o l l u t e d  and t h i s  nay have p o s s i b l e  s i d e  e f f e c t s  on t h e  b i r d s .  S e v e r a l  s p e c i e s  
o f  b i r d s  ( p a r t i c u l a r l y  t h e  g u l l s )  f e e d  on t h e  e x t e n s i v e  p i l e s  o f  uncovered 
r u b b i s h  t h a t  a r e  a s s o c i a t e d  w i t h  many towns i n  t h e  r e g i o n .  

H a b i t a t  d e s t r u c t i o n .  

S e e  t h e  s e c t i o n  on mangroves. A number o f  b i r d s  b reed  i n  mangrove i n  t h e  
r e g i o n  most n o t a b l y  t h e  p ink  backed p e l i c a n  ( P e l e c a n u s  r u f e s c e n s )  ( J e n n i n g s  - e t  
a l . ,  1 9 8 2 ) .  An even g r e a t e r  number r o o s t  and s h e l t e r  i n  t h e  mangroves. A - 
number o f  c a s e s  a r e  r e p o r t e d  o f  d e t e r i o r a t i o n  o f  h a l o p h y t e s  on o f f s h o r e  i s l a n d s  
i n  t h e  Farasan  bank i n  t h e  S a u d i  Arabian Red S e a  (Oririond -- e t  a l . ,  1984a,  1985c,  
1985d) .  S e v e r a l  s p e c i e s  of b i r d s ,  p a r t i c u l a r l y  t h e  brown noddy, brown booby, 
and b r i d l e d  t e r n ,  u s e  t h e s e  h a l o p h y t e s  f o r  n e s t i n g .  

Cephalopods 

T a r g e t e d  E x p l o i t a t i o n .  

C o m e r c i a l  f i s h i n g  of c u t t l e f i s h  by J a p a n e s e  trawlers s t a r t e d  i n  1957 i n  
a l l  c o a s t a l  waters between Oman and Somal ia ,  t h e n  became c o n c e n t r a t e d  a l o n g  t h e  
c o a s t  of Sou th  Yemen (PDRY 1 ,  ( H o t t a ,  1 9 8 3 ) .  Four s p e c i e s  a r e  found ,  t h e  most 
abundant  b e i n g  S e p i a  pharaon i  ( 9 5 % ) .  The o t h e r  s p e c i e s  a r e  S. s a v i g n y i ,  S. 
p r a s h a d i  and S e p e l l a  i n e r m i s .  The t o t a l  c a t c h  o f  cephalopods  i n c r e a s e d  from 5 0 0  
t o n s  i n  1972 t o  4,000 t o n s  i n  1977 ( S a t o  and H a r t a n a t a ,  1983)  b u t  s h a r p l y  
d e c r e a s e d  t h e r e a f t e r  t o  2 ,200 t o n s  i n  1980 due t o  d r o p  i n  c a t c h  p e r  u n i t  e f f o r t .  

S o u t h  Yemen (PDRY) is a l s o  engaged i n  c u t t l e f i s h  e x p l o i t a t i o n  under  a S o u t h  
Yenen (PDRY)/USSR j o i n t  v e n t u r e .  I n  1981,  i ts t o t a l  cephalopod c a t c h  was 
e s t i m a t e d  a t  9 ,619 MT. Egypt a l s o  h a s  a s n a i l  c u t t l e f i s h  f i s h e r y  i n  t h e  Red 
S e a ,  w i t h  t o t a l  c a t c h e s  f l u c t u a t i n g  s l i g h t l y  around t h e  1981 f i g u r e  o f  184 MT 
(FAO, 1983b) .  
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CONCLUSIONS AMD RECOIEMENDATIONS 

General. 

The environment of the Red Sea and Gulf of Aden is, as yet, in relatively 
good condition. This situation can generally be attributed to the low human 
population in the coastal zone. 

However, as the region is exploited for its mineral resources and its real 
estate, and as the pace of urban and industrial development continues to 
accelerate, there are increasing indications of significant deterioration. 
Most of this deterioration is avoidable provided that a~propriate national and 
regional "conservation with development" plans are formulated, monitored and 
enforced. 

The fundamental question is whether it flatters if the environment 
deteriorates as a result of development. The answer is 'yes1, because the prime 
objective of development is the improvement of the quality of human life and 
this becomes increasingly difficult in a deteriorating environment. 

Priority Concerns 

National. 

General 

Jordan 

Egypt 

Saudi Arabia 

Sudan 

Provision of trained personnel. 
Provision of monitoring/enforcement 
facilities. 

Effects of coastal development and associated 
impacts : 

Phosphate. 
Sewage. 
Tourisn. 

Im~acts due to: 
Oil pollution. 
Increasing tourism. 
Militarisation of coastal zone. 

Habitat and Resource loss due to: 
Development of shams and raersas. 
Increasing coastal population and 
expansion of residential areas. 
Recreational use of the coastal zone. 
Possible effects of deep sea mining. 

Effects of: 
Intensification of fishing. 
Tourism. 
Oil Exploration. 
Possible effects of deep sea mining. 



E t h i o p i a  

D.i i b o u t i  - 
N o r t h  Yemen ( Y A R )  - --- 

S o u t h  Yemen (PDRY) - -- 

Absence o f  e n v i r o n m e n t a l  s a f e g u a r d s  d u e  t o  
m i l i t a r y / p o l i t i c a l  s i t u a t i o n .  
F a n i n e  i n  p a r t  o f  c o u n t r y  r e q u i r e s  t h e  
r a t i o n a l  development  o f  t h e  f i s h e r i e s  on  a 
s u s t a i n a b l e  b a s i s .  

E f f e c t s  of o i l  exploration/development. 

E f f e c t s  o f :  
I n t e n s i f i c a t i o n  of f i s h i n g .  
Tourism. 
Unplanned c o a s t a l  deve lopmen t .  

Management o f  f i s h e r i e s  o n  a s u s t a i n a b l e  
b a s i s .  

Management o f  f i s h e r i e s  on a s u s t a i n a b l e  
basis. 
E f f e c t s  of i n t e n s i f i c a t i o n  o f  f i s h e r i e s  on 
c r i t i ca l  h a b i t a t s  and  key  s p e c i e s .  

R e g i o n a l .  

R a t i f i c a t i o n  o f  r e g i o n a l  c o n v e n t i o n s  and i n t e r n a t i o n a l  ' a g r e e m e n t s  
c o n c e r n i n g :  

O i l  P o l l u t i o n .  

Deep sea min ing .  

Dumping a t  sea. 

Development o f  e x i s t i n g  r e g i o n a l  t r u s t  f u n d s  f o r  t h e  env i ronmen t  i n  which  
n a t i o n a l  c o n t r i b u t o r s  r e c o g n i s e  t h e  d i s p a r i t y  i n  w e a l t h  be tween c o u n t r i e s  i n  t h e  
r e g i o n  and t h e  i m p o r t a n c e  o f  r e g i o n a l  f u n d i n g  f o r  n a t i o n a l  c o n s e r v a t i o n  
a c t i v i t i e s  s i n c e  t h e s e  a c t i v i t i e s  w i l l  m a i n t a i n  t h e  g e n e r a l  e n v i r o n n e n t a l  
q u a l i t y  of t h e  r e g i o n  as a whole.  

Recommendation f o r  A c t i o n  - 

P u r s u e  r a t i f i c a t i o n  - o f  t h e  J e d d a h  Conven t ion  o f  1981 and d e v e l o p  i t s  
recommendat ions .  

Fund n a t i o n a l  and r e g i o n a l  a c t i v i t i e s  - needed t o  meet t h e  o b l i g a t i o n s  - - 
i d e n t i f i e d  i n  t h e  r e g i o n a l  c o n v e n t i o n s  w i t h i n  t h e  framework o f  t h e  R e g i o n a l  
S e a s  Programme. 

State  o f  env i ronmen t  r e p o r t  - i n i t i a t i o n  o f  a 5 - y e a r l y  s t a t e  o f  t h e  m a r i n e  -- 
e n v i r o n m e n t  r e p o r t .  



National 

Jordan 

Saudi Arabia - 

Sudan - 

Ethiopia - 

D.i ibouti  - 

Develop the ~roposed plan fo r  the Aqaba coastal zone 
incorporating the establishment of marine park and 
reserve areas. 
I n i t i a t e  an environmental impact assessment scheme for  
coastal zone ac t iv i t i e s .  
Develop, monitor and enforce a i r  and water quality 
standards. 
Continue to  develop public awareness/educational 
programmes to  identify the Aqaba region as  a  national 
recreational area w i t h  nationally s ignif icant  biological 
resources. 

Continue w i t h  the designation of protected areas and the 
training of personnel for  monitoring and enforcing 
regulations w i t h i n  each protected area. 
Develop, monitor and enforce environmental standards fo r  
o i l  e x ~ l o r a t i o n  and transport. 
Develop public awareness of the econonic value of 
conserving the region for  national and international 
tourism. 
Identify the location and extent of c r i t i c a l  marine 
habitats along the Eeyptian Red sea coast. 
Develop a  comprehensive marine resources data base. 
Develop a  comprehensive coastal zone managenent plan. 

Pursue the ra t i f ica t ion  of the various EPCOMM 
resolutions and follow u p  the programmes identified by 
those resolutions. 

Continue developing f i sher ies  potential  on a  sustainable 
long tern basis. 
Continue developing local exper t i se / fac i l i t ies  i n  narine 
sciences. 
Pursue the establishment of Sanganeb as  a  t e s t  case 
marine national park to  identify the requirements for  
conserving t h i s  and other important national s i t e s .  
Identify the location and extent of c r i t i c a l  marine 
habitats along the Sudanese Red Sea coast. 
Develop a  comprehensive marine resources data base. 

Continue developing f i sher ies  potential  on a  sustainable 
long term basis. 
Identify the location and extent of c r i t i c a l  marine 
habi tats  along the Ethiopian Red Sea Coast. 
I n i t i a t e  fur ther  development of the Dahlak archipelago 
as a  protected area. 
Develop a  comprehensive marine resources data base. 

I n i t i a t e  an environmental impact assessment scheme for  
coastal zone ac t iv i t i e s .  
Develop, monitor and enforce environmental standards for  
o i l  exploration and transport. 
Continue developha; local  exper t i se / fac i l i t ies  i n  marine 
sciences. 



S o m a l i a  

C o n t i n u e  d e v e l o p i n g  f i s h e r i e s  p o t e n t i a l  on  a 
s u s t a i n a b l e  lonf;  term b a s i s .  
C o n t i n u e  d e v e l o p i n g  l o c a l  e x p e r t i s e / f a c i l i t i e s  i n  m a r i n e  
s c i e n c e s .  
I d e n t i f y  t h e  l o c a t i o n  and e x t e n t  o f  c r i t i c a l  m a r i n e  
h a b i t a t s  a l o n g  t h e  Nor th  Yemen Red S e a  C o a s t .  
Develop  a c o n p r e h e n s i v e  m a r i n e  r e s o u c e s  d a t a  b a s e .  

C o n t i n u e  d e v e l o p i n g  f i s h e r i e s  p o t e n t i a l  on  a 
s u s t a i n a b l e  l o n g  term b a s i s .  
C o n t i n u e  d e v e l o p i n s  l o c a l  e x p e r t i s e / f a c i l i t i e s  i n  m a r i n e  
s c i e n c e s .  
Develop  a s t r a t e g y  f o r  t h e  management and c o n s e r v a t i o n  
o f  sea t u r t l e s  i n  t h e  r e g i o n .  
I d e n t i f y  t h e  l o c a t i o n  and e x t e n t  o f  c r i t i c a l  m a r i n e  
h a b i t a t s  a l o n g  t h e  C o a s t .  
Develop  a comprehens ive  m a r i n e  r e s o u r c e s  d a t a  b a s e .  

C o n t i n u e  d e v e l o p i n g  f i s h e r i e s  p o t e n t i a l  on  a s u s t a i n a b l e  
l o n g  tern b a s i s .  
C o n t i n u e  d e v e l o p i n g  l o c a l  e x p e r t i s e / f a c i l i t i e s  i n  m a r i n e  
s c i e n c e s .  
I d e n t i f y  t h e  l o c a t i o n  and e x t e n t  o f  c r i t i c a l  m a r i n e  
h a b i t a t s  a l o n g  t h e  Somal i  c o a s t  o f  t h e  Gu l f  o f  Aden. 
Deve lop  a c o n p r e h e n s i v e  m a r i n e  r e s o u r c e s  d a t a  b a s e .  

P r o - i e c t  Reconmendat ions  

Recommendations are p r e s e n t e d  f o r  s i x  p r o j e c t s ,  a l l  o f  r e g i o n a l  
s i g n i f i c a n c e ,  b u t  t o  b e  c a r r i e d  o u t  w i t h i n  p a r t i c u l a r  n a t i o n a l  waters. They 
h a v e  been  i d e n t i f i e d  e i t h e r  t o  h i g h l i g h t  t h e  overwhelming u rgency  o f  c e r t a i n  
p r o j e c t s  which may a l r e a d y  have  been  p roposed  a n d / o r  e s t a b l i s h e d  u n d e r  r e g i o n a l  
o r  n a t i o n a l  pro?;rannes, o r  t o  i n d i c a t e  p a r t i c u l a r  i m p o r t a n t  o r  s t ra tegic  g a p s  i n  
work, where a p r o j e c t  o r  p r o j e c t s  e s t a b l i s h e d  u n d e r  b r o a d e r  i n t e r n a t i o n a l  
s p o n s o r s h i p  c o u l d  make a m a j o r  c o n t r i b u t i o n  t o w a r d s ,  o r  o t h e r w i s e  s e r v e  t o  
s t i m u l a t e ,  t h e  r e s o l u t i o n  o f  p r i o r i t y  e n v i r o n m e n t a l  problems.  

Mar ine  r e s o u r c e  and c r i t i c a l  h a b i t a t  s u r v e y s  - S o n a l i a ,  Sudan,  -- N o r t h  Yemen 
:YAR), S o u t h  y e m e n (  PDRY)  , E t h i o p i a .  -- 
T h e r e  is a n  i n c r e a s i n f f l y  urp-ent  need  t o  u n d e r t a k e  b r o a d s c a l e  s u r v e y s  t o  

d e t e r n i n e  t h e  e x a c t  e x t e n t  and s t a t u s  a l o n g  t h e  c o a s t s  o f  S o m a l i a ,  Sudan ,  Nor th  
Yemen, S o u t h  Yemen and E t h i o p i a  o f  r e n e w a b l e  m a r i n e  r e s o u r c e s  ( e s s e n t i a l l y  
d e m e r s a l  f i s h e r i e s )  and o f  c r i t i c a l  h a b i t a t s  i .e .  c o r a l  reefs, s e a g r a s s  and 
a l g a l  b e d s ,  mangrove s t a n d s ,  i s l a n d s ,  e t c ,  which  are  e s s e n t i a l  f o r  f i s h e r i e s  
management a n d / o r  f o r  s p e c i e s  c o n s e r v a t i o n .  Urban and i n d u s t r i a l  deve lopmen t  o f  
t h e  c o a s t s  o f  t h e  r e g i o n  is proceeding;  w i t h  i n c r e a s i n g  s p e e d ,  n e c e s s a r i l y  
i n v o l v i n g  l o s s  of  n a t u r a l  h a b i t a t .  Yet f o r  t h e s e  a r e a s  i n s u f f i c i e n t  i n f o r m a t i o n  
e x i s t s  t o  a l l o w  t h e  i n p o r t a n c e  o f  p a r t i c u l a r  s i t e s  o r  areas t o  b e  a s s e s s e d  
e i t h e r  i n d i v i d u a l l y  o r  i n  r e l a t i o n  t o  t h e  d i s t r i b u t i o n  o f  r e s o u r c e s  and  h a b i t a t s  
a l o n g  t h e  whole  c o a s t  o f  t h e  c o u n t r y  o r  r e g i o n .  Given t h i s  i n f o r m a t i o n  i t  
s h o u l d  b e  p o s s i b l e  t o  p l a n  d e v e l o p ~ e n t s  t o  a v o i d  t h e  areas o f  h a b i t a t  o f  s p e c i a l  
v a l u e  f o r  f i s h e r i e s  o r  c o n s e r v a t i o n ,  t o u r i s m  o r  r e c r e a t i o n ,  e d u c a t i o n  o r  
s c i e n c e .  T h i s  d a t a  s h o u l d  a l s o  assist i n  p l a n n i n g  t h e  u s e  and  management o f  t h e  
c o a s t a l  zone  and o f  i ts renewab le  r e s o u r c e s .  



Such s u r v e y  work h a s  now been u n d e r t a k e n  i n  S a u d i  A r a b i a ,  and a l s o  i n  J o r d a n  
and n o r t h e r n  Egypt ;  c o n p a r a b l e  s u r v e y s  s h o u l d  b e  r e g a r d e d  as. an i m p o r t a n t  
p r i o r i t y  f o r  Nor th  Yemen, S o u t h  Yenen, E t h i o p i a  and Sudan,  and e s p e c i a l l y  f o r  
S o m a l i a  - t h e  n o r t h e r n  c e n t r e  o f  which  h a s  a d i v e r s e  and a b u n d a n t  n a r i n e  f l o r a  
and f a u n a  o f  which  a l n o s t  n o t h i n g  h a s  been  documented s c i e n t i f i c a l l y .  

The &inager.lent o r  Reef F i s h e r i e s  and 2 e s o u r c e s  - E ~ y p t ,  S a u d i  A r a b i a ,  Sudan.  - -- - 
A s  i n  o t h e r   arts o f  The I n d i a n  Ocean Region ,  a t o p i c  o f  i n c r e a s i n g  u rgency  

is t h e  management o f  reef f i s h e r i e s  and  r e s o u r c e s  t o  p r o v i d e  a n  optivuin 
s u s t a i n a b l e  y i e l d  o f  f i s h ,  s h e l l f i s h  and o t h e r  i n v e r t e b r a t e s ,  w h i l e  r e t a i n i n g  a 
h a b i t a t  which is b o t h  p r o d u c t i v e  and o f  v a l u e  f o r  r e c r e a t i o n ,  t o u r i s m ,  
c o n s e r v a t i o n  and s c i e n c e .  I n  t h e  n o t h e r n  p a r t s  o f  Egyp t ,  and c l o s e  t o  c e n t r e s  
o f  p o p u l a t i o n  i n  o t h e r  c o u n t r i e s  o f  t h e  Red S e a  and Gu l f  o f  Aden s t o c k s  o f  
c o m n e r c i a l  reef f i s h  (e.p;. S e r r a n i d s ,  L u t j a n i d s ,  L e t h r i n i d s )  are a l r e a d y  
n o t i c e a b l y  r e d u c e d  by i n t e n s e  f i s h i n a ; ,  and  i t  seem l i k e l y  t h a t  i n  some areas 
op t imun  s u s t a i n a b l e  y i e l d s  may a l r e a d y  have  been  r e a c h e d  o r  s u r p a s s e d .  L i t t l e  
if a n y t h i n g  is known, e s p e c i a l l y  i n  t h i s  r e g i o n ,  o f  what  o p t i n u n  f i s h i n g  e f f o r t  
n a y  b e ,  o r  o f  how g rowth  and r e c r u i t n e n t  and c o m ~ o s i t i o n  o f  s t o c k s  may b e  
i n f l u e n c e d  by f i s h i n g  pr>.  ' s su re .  

I t  is recommended t h a t  r e s e a r c h  s h o u l d  b e  u n d e r t a k e n  t o  compare t h e  f i s h  
s t o c k s  o f  comparab le  h e a v i l y - f i s h e d  and l i g h t l y - f i s h e d  reefs u s i n g  v i s u a l  
c e n s o r i n g  t e c h n i q u e s ,  p a y i n g  p a r t i c u l a r  a t t e n t i o n  t o  numbers,  s i z e ,  s p e c i e s  
c o m p o s i t i o n  and r e c r u i t n e n t  and t h e  r e l a t i o n s h i ?  be tween v i s u a l l y  a p p a r e n t  s t o c k  
and c a t c h  rate. I d e a l l y  p o t e n t i a l  c a t c h e s  s h o u l d  a l s o  b e  l i n k e d  t o  p r imary  and 
s e c o n d a r y  p r o d u c t i v i t y  o f  reef areas. 

The p r o j e c t  s h o u l d  a l s o  i n v o l v e  c o n s i d e r a t i o n  o f  how f i s h e r i e s '  nanagement 
p o l i c y  migh t  b e  d e v e l o p e d  t o  a c h i e v e  o p t i m a l  u s e  o f  reef r e s o u r c e s  t h r o u g h  
c o o p e r a t i o n  and c o l l a b o r a t i o n  w i t h  f i s h e r m e n ,  v i l l a g e r s ,  and t r i b a l  and  l o c a l  
a u t h o r i t i e s  i n  e a c h  area. 

It is s u g g e s t e d  t h a  s u c h  a p r o j e c t  n i g h t  i n v o l v e  c o m p a r a t i v e  s t u d i e s  i n  
Egyp t ,  S a u d i  A r a b i a  and Sudan,  o r  b e  u n d e r t a k e n  i n  any  o n e  o f  t h o s e  c o u n t r i e s .  

B a s e l i n e  and Management S u r v e y s  o f  P o t e n t i a l  Management and  C o n s e r v a t i o n  - - 
Areas ( ~ a r i n e  P a r k s  and ~ese rves )  - Egyp t ,  S a u d i  A r a b i a .  -- 
I t  is recommended t h a t  s u p p o r t  s h o u l d  b e  g i v e n  t o  p r o p o s a l s  f o r  b a s e l i n e  

s u r v e y s  o f  areas a l r e a d y  i d e n t i f i e d  as c a n d i d a t e  sites f o r  m a r i n e  p a r k s  o r  
r e s e r v e s .  Such  s u r v e y s  d o  n o t  n e c e s s a r i l y  need  t o  b e  e x h a u s t i v e ,  b u t  s h o u l d  be  
s u f f i c i e n t l y  d e t a i l e d  as t o  p r o v i d e  r e l i a b l e  i d e n t i f i c a t i o n  o f :  

e x t e n t  - o f  c o a s t a l  and  s u b l i t t o r a l  h a b i t a t s ,  Ã 

s i g n i f i c a n t  s p e c i e s  - t h e  commoner and  o t h e r  s i g n i f i c a n t  s p e c i e s  o f  f l o r a  
and  f a u n a ,  

and 

management s i t u a t i o n  - a c t u a l  and p o t e n t i a l  management p rob lems  w i t h i n  e a c h  
c a n d i d a t e  area. T h i s  is r e q u i r e d  t o  c o n f i r m  a p p r o p r i a t e  j u s t i f i c a t i o n  for 
t h e  o f f i c i a l  e s t a b l i s h m e n t  of p a r k ,  r e s e r v e  o r  management areas, and t o  
d e v e l o p  e f f e c t i v e  m a n a g e m e n t - g u i d e l i n e s  f o r  e a c h  area. 



I t  is reconmended t h a t  s u c h  s u r v e y s  s h o u l d  b e  u n d e r t a k e n ,  s o  f a r  as 
p o s s i b l e ,  u s i n g  r e l a t i v e l y  s t a n d a r d i s e d  methods  which  w i l l  a l l o w  compar i son  
b c t u c e n  d i f f e r e n t  s i t e s  on a r e f ion -wide  b a s i s .  Methods s h o u l d  b e  d e s i g n e d  t o  
a l l o w  t h e  s u r v e y  d a t a  t o  s e r v e  as b a s e l i n e  d a t a  a g a i n s t  which  f u t u r e  p o s s i b l e  
c h a n g e s  i n  f l o r a  and f a u n a ,  d u e  f o r  e x a n p l e  t o  l o c a l  o r  r e g i o n a l  p o l l u t i o n  o r  
o t h e r  i m p a c t s ,  c a n  be  measured .  

Such p r o j e c t s  a r e  t h e  r e l e v a n t  f o l l o w  up  a c t i v i t y  t o  n a r i n e  r e s o u r c e  and 
c r i t i c a l  h a b i t a t  s u r v e y s  o f  t h e  t y p e  ~ r 0 p 0 s e d  as t h e  f i rs t  p r o j e c t  
r e c o n n e n d a t i o n  above ,  e l w i e n t s  o f  which have  a l r a d y  been  comple t ed  i n  E ~ y p t  and 
S a u d i  A r a b i a .  C o n s e q u e n t l y ,  b a s e l i n e  and ~ a n a s e r i e n t  s t u d i e s  o f  s p e c i a l  areas o f  
t h e  t y p e  p roposed  h e r e  m i q h t  b e  e x p e c t e d  t o  f o l l o w  on f r o n  t h e  b r o a d e r  s c a l e  
s u r v e y  ( t h e  f i rs t  p r o j e c t  recommendation a b o v e )  p roposed  f o r  Sudan,  S o m a l i a ,  
N o r t h  Yenen, S o u t h  Yemen and E t h i o p i a .  

Ecology and Management o f  T u r t l e s  - S a u d i  A r a b i a ,  S o m a l i a ,  S o u t h  Yenen, - - 
Sudan.  

A n a j o r  p o p u l a t i o n  o f  Green T u r t l e s  i s  known t o  e x i s t  s t i l l  i n  t h e  G u l f  o f  
Aden, and i s l a n d s  o f  t h e  Red S e a  are known t o  b e  t h e  n e s t i n g  g r o u n d s  f o r  
s i g n i f i c a n t  numbers o f  H a u k s b i l l  t u r t l e s  as w e l l  as s o n e  Green T u r t l e s .  These  
t u r t l e  p o p u l a t i o n s  al thoup-h o r i g i n a l l y  smaller may now b e  less d e p l e t e d  t h a n  any 
o t h e r s  i n  t h e  I n d i a n  Ocean Region .  C o n s e q u e n t l y  i t  is reconmended t h a t  u r g e n t  
a t t e n t i o n  s h o u l d  be  g i v e n  t o  s t u d y  and management o f  t h e s e  p o p u l a t i o n s .  

I t  is recommended t h a t  u n d e r  t h e  a e g i s  o f  t h e  R e g i o n a l  S e a s  Programmes a 
c o o p e r a t i v e  p r o j e c t  s h o u l d  b e  e s t a b l i s h e d  i n v o l v i n g : -  

r e p r o d u c i n g  p o p u l a t i o n  - estimates o f  t h e  t o t a l  numbers o f  t u r t l e s  b r e e d i n g  
i n  t h e  Red S e a  and Gu l f  o f  Aden. 

n i . p ' r a t i ons  - estimates o f  t h e  e x t e n t  o f  movement o f  t u r t l e s  be tween 
d i f f e r e n t  areas, e.p;. f o r  b r e e d i n g  and f e e d i n g .  

i m p a c t s  - m o n i t o r i n g  o f  i m p a c t s  e f f e c t i n g  t h e  t u r t l e  p o p u l a t i o n s ,  i n  
p a r t i c u l a r  e g g  c o l l e c t i n g ,  t a k i n g  o f  n e s t i n g  females etc .  

nanaqement - t h e  e s t a b l i s h m e n t  o f  r o u t i n e s  f o r  e n f o r c i n g  p r o t e c t i o n  o f  t h e s e  
s p e c i e s  (combined i f  a d v i s a b l e  i n  a few i n s t a n c e s  w i t h  e x p l o i t a t i o n  o f  m a j o r  
s t o c k s  on a s u s t a i n a b l e  long- term b a s i s ) .  

The ' T u r t l e  Ecology and Management P r o j e c t 1  migh t  b e  e s t a b l i s h e d  by 
i d e n t i f y i n g  i n  e a c h  c o u n t r y  o f f i c e r s  r e s p o n s i b l e  f o r  t h e  c o n s e r v a t i o n  and 
management o f  t u r t l e  s t o c k s ,  and by s u p p o r t i n g  t h e i r  a c t i v i t i e s  by t h e  
a p p o i n t m e n t  o f  a ' T u r t l e  C o n s e r v a t i o n  S p e c i a l i s t '  t o  act  as a r e g i o n a l  
c o n s u l t a n t  ( e . p .  on a p a r t - t i n e  b a s i s ) .  It is recommended t h a t  t h e  work o f  
n a t i o n a l  o f f i c e r s  would b e n e f i t  f rom p a r t i c u l a r  s u p p o r t  b e i n g  g i v e n  t o  a l l o w  
them t o  t r a v e l  between c o u n t r i e s  o f  t h e  r e g i o n  s o  as t o  c o o p e r a t e  i n ,  and  g a i n  
e x p e r i e n c e  and t r a i n i n g  f r o n ,  f i e l d  work ( s u r v e y s ,  e n f o r c e m e n t )  i n  n e i g h b o u r i n g  
c o u n t r i e s  u n d e r  t h e  a d v i c e  o f  t h e  r e g i o n a l  c o n s u l t a n t .  

M o n i t o r i n g  o f  t h e  E x t e n t  and E f f e c t s  o f  O i l  P o l l u t i o n  - E g y p t ,  D j i b o u t i ,  -- - -- 
S a u d i  A r a b i a ,  J o r d a n .  

I n  v i ew o f : -  

- t h e  e x t e n t  o f  o i l  p o l l u t i o n  i n  t h e  Gu l f  o f  Suez  and t h e  n o r t h e r n  E g y t i a n  



Red S e a ,  

- t h e  i m p o r t a n c e  o f  t h e  Red Sea and Gulf  o f  Aden as a n  i n t e r - n a t i o n a l  
s h i p p i n g  l a n e  f o r  t h e  t r a n s p o r t  o f  o i l ,  

- t h e  e n c l o s e d  and h e n c e  v u l n e r a b l e  s i t u a t i o n  o f  t h e  Red S e a .  

I t  is recommended t h a t  a r e g i o n a l  p r o j e c t  b e  e s t a b l i s h e d  t o  p r o n o t e  t h e  
m o n i t o r i n g  o f  o i l  s p i l l s  and o f  o i l  p o l l u t i o n  i n  t h e  r e g i o n .  I n  p a r t i c u l a r  t h e  
p r o j e c t  s h o u l d  s e e k  t o  promote  t h e  enfo ' rcement  o f  s t a n d a r d s  f o r  l i m i t i n g  t h e  
release or  s p i l l a g e  o f  o i l  and  o i l  p r o d u c t s .  

F u l l  s u p p o r t  is g i v e n  t o  t h e  p r o p o s a l  t h a t  u n d e r  t h e  a e g i s  of  t h e  r e g i o n a l  
seas programme a n  o f f i c e  s h o u l d  b e  e s t a b l i s h e d  to : -  

c o o r d i n a t e  - o i l  p o l l u t i o n  m o n i t o r i n g  - c o o r d i n a t e  m o n i t o r i n g  of water, 
s e d i m e n t  and  t i s s u e  hydro-carbon l e v e l s  a t  m o n i t o r i n g  s t a t i o n s  t h r o u g h o u t  
t h e  r e g i o n .  

assist i n  o i l  p o l l u t i o n  s t u d i e s  - ass i s t  member n a t i o n s  w i t h  s t u d i e s  o f  -- 
i m p a c t s  d u e  t o  s e v e r e  o i l  p o l l u t i o n  

c o o r d i n a t e  s u r v e i l l a n c e  - c o o r d i n a t e  s u r v e i l l a n c e  by s h i p ,  a i r c r a f t  and 
s a t e l l i t e ,  w i t h i n  n a t i o n a l  and  i n t e r n a t i o n a l  waters 

e s t a b l i s h  e n f o r c e m e n t  p r o c e d u r e s  - e s t a b l i s h  a g r e e d  p r o c e d u r e s  f o r  
en fo rcemen t  o f  n a t i o n a l  l a w s  and i n t e r n a t i o n a l  r e g u l a t i o n s ,  and t h e  
p r o s e c u t i o n  o f  o f f e n d i n g  i n d i v i d u a l s ,  companies  o r  d e p a r t n e n t s .  

d e v e l o p  c o o p e r a t i v e  o i l  s p i l l  c o n t i n g e n c y  p l a n s  - deve lopmen t  o f  p r o c e d u r e s  -- 
f o r  I n t e r n a t i o n a l  c o o p e r a t i o n  i n  t h e  e v e n t  o f  a m a j o r  o i l  s p i l l  o c c u r i n g  i n  
n a t i o n a l  or i n t e r - n a t i o n a l  w a t e r s .  

C o o o e r a t i o n  i n  l e a i s l a t i o n  f o r  t h e  Mar ine  Envi ronment .  

It is  recommended t h a t  t h o s e  n a t i o n s  w i t h i n  t h e  r e g i o n  which  are s t i l l  
d e v e l o p i n g  comprehens ive  e n v i r o n m e n t a l  p r o t e c t i o n  r e g u l a t i o n s  and  l e g i s l a t i o n  
for  t h e  e s t a b l i s h m e n t  o f  m a r i n e  and c o a s t a l  r e s e r v e s  o r  n a t i o n a l  p a r k s ,  m i g h t  
g r e a t l y  b e n e f i t  and be s a v e d  much' t i n e  and e x p e n s e  by d r a w i n g  upon t h e  
e x p e r i e n c e  o f  t h o s e  c o u n t r i e s  which  h a v e  a l r e a d y  o r  ' n e a r l y  e s t a b l i s h e d  s u c h  
l e g i s l a t i o n .  T h i s  a p p l i e s  i n  p a r t i c u l a r  b e c a u s e  t h e  l a n g u a g e  ( a r a b l e )  is  connon 
t o  many o f  t h e  c o u n t r i e s  o f  t h e  r e g i o n .  

I n  a d d i t i o n ,  r e g i o n a l  e n v i r o n m e n t a l  p r o t e c t i o n  would g r e a t l y  b e n e f i t  f rom 
t h e  s t a n d a r d i s a t i o n ,  s o  far  as is p r a c t i c a b l e ,  o f  s t a n d a r d s  o f  e n m i s s i o n s  and 
d i s c h a r g e s  i n  p a r t i c u l a r ,  and a l l  r e g u l a t i o n s  p e r t a i n i n g  t o  e n v i r o n m e n t a l  
management and p r o t e c t i o n  i n  g e n e r a l .  

I t  is p roposed  t h a t  u n d e r  t h e  R e g i o n a l  Seas Proyranme a p r o j e c t  s h o u l d  b e  
e s t a b l i s h e d  t o  p a s s  a l l  r e l e v a n t  a g e n c i e s  i n  member states c o g i e s  o f  p roposed  o r  
a c t u a l  e n v i r o n m e n t a l  l a w s  and r e g u l a t i o n s  f rom o t h e r  7 e n b e r  c o u n t r i e s  o r  o t h e r  
r e l e v a n t  s o u r c e s  and t o  assist member s tates i n  f o r m u l a t i n g  l e g i s l a t i o n  which  
c a n  be e n a c t e d  t o  c o v e r  t h e i r  own t e r r i t o r i e s  a t  t h e  e a r l i e s t  p o s s i b l e  
o p p o r t u n i t y .  I n  p a r t i c u l a r  i n  some c o u n t r i e s  (e.f.  S a u d i  A r a b i a )  c o n s i d e r a b l e  



e f f o r t  h a s  been  d i r e c t e d  towards  deve loo in r ;  d i s c h a r g e  and e m i s s i o n  s t a n d a r d s  
and  o t h e r  r e g u l a t i o n s  a p p r o p r i a t e  t o  t h e  c o n d i t i o n s  and c i r c u m s t a n c e s  of  t h e  
area, and i t  seems v e r v  l i k e l y  t h a t  t h e s e  say? s t a n d a r d s  and  r e g u l a t i o n s  c o u l d  
b e  a d o p t e d  w i t h  l i t t l e  ~ o d i f i c a t i o n  by a l l  t h e  c o u n t r i e s  o f  t h e  rep-ion. 
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