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1.  A G E N D A

UNESCO/KBP/KMFRI REGIONAL WORKSHOP ON FUNDAMENTAL AND APPLIED
MARINE ECOLOGY 

6TH -  9TH APRIL 1988 -  MOMBASA, KENYA

S u b v e n t i o n  from UNESCO -  N a i r o b i ,  Kenya

O r g a n i z e r :  Kenyan -  B e l g i a n  P r o j e c t  i n  M arine  S c i e n c e s

Venue: N y a l i  Beach  H o t e l  -  T e l .  4 7 1 5 5 1 / 4 7 1 5 6 7  Mombasa

T uesd ay-  5 A p r i l  : R e g i s t r a t i o n  o f  p a r t i c i p a n t s .

Wednesday: 6 April
8 . 3 0  -  9 . 0 0  : R e g i s t r a t i o n  o f  p a r t i c i p a n t s ,  a d m i n i s t r a t i v e

a r r a n g e m e n t s

9 . 0 0  -  1 0 . 3 0  : O p en in g  s e s s i o n  o f  t h e  m e e t i n g  :
M a ster  o f  c erem on y:  Mr. A l í e l a ,  D i r e c t o r  KMFRI 
Chairman: P r o f  M. Hyder,  N a i r o b i  U n i v e r s i t y .
V ic e - C h a ir m a n :  Dr. E. M a r t e n s ,  A s s t .  D i r e c t o r  KBP 
R a p p o r t e u r s :  P r o f .  B a t h w o n d i -  Mr. Okemwa

I n t r o d u c t i o n  Mr. A l í e l a ,  P r o f .  Hyder
D i r e c t o r  KBP: P r o f .  P o l k
UNESCO R e p r e s e n t a t i v e :  K i t a k a
B e l g i a n  Government R e p r e s e n t a t i v e :  Mr. Beck

O f f i c i a l  O p e n i n g : Government o f  Kenya R e p r e s e n t a t i v e :
Mr. F .N .  N t h e n g e ,  Dupt .  S e e r .  M i n i s t r y  R e s e a r c h
S c ie n c e  & T echnology

1 0 . 3 0  -  1 1 . 0 0  : C o f f e e  b r e a k

1 1 . 0 0  -  1 2 . 3 0  : S t a t e  o f  R e s e a r c h  on M arine  E c o l o g y  -
R ev iew  o f  n a t i o n a l  p r o g r e s s  i n  Marine S c i e n c e s  i n
t h e  d i f f e r e n t  c o u n t r i e s  r e p r e s e n t e d .
( M a u r i t i u s  -  E t h i o p i a  -  S o m a l i a )

1 2 . 3 0  -  1 4 . 0 0  : Break  -  Lunch
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1 4 . UÜ -  16

1 6 . 1 5  -  16

1 6 . 3 0  -  17

1 8 . 0 0

Thursday:
8 . 3 0  -  10 .

1 0 . 3 0  -  10 

1 0 . 4 5  -  12

1 2 . 3 0  -  14 

1 4 . 0 0  -  15

1 5 . 3 0  -  17

15 '• - S ta te  of  Research on Marine Ecology
( C o n t i n u a t i o n ) (M adagascar  -  T a n z a n ia  -  Kenya)

-  UNEP -  R e p r e s e n t a t i v e :  Dr. B. N i e l s e n .
-  Kenya N a t i o n a l  C o u n c i l  f o r  S c i e n c e  & T e c h n o lo g y :  

Mrs. tí. T h i t a i
-  T a n z a n ia  N a t i o n a l  S c i e n t i f i c  R e s e a r c h  C o u n c i l :  

P r o f :  A .S .  Msangi
-  KBP -  o v e r v i e w  o f  o n g o i n g  r e s e a r c h :

Dr. E. M artens

30 : C o f f e e  b r e a k

30 : P o s t - G r a d u a t e  C o u r se  i n  M arine  E c o l o g y  f o r  t h e
c o l l a b o r a t i n g  E. A f r i c a n  c o u n t r i e s  -  P r o f .  Ph. P o l k  
KMFRI -  KBP -  U n iv .  N BI . -  UNEP 

: D r in k  N y a l i  B each  H o t e l

A p r i l .

0 : D i s c u s s i o n s  on t h e  s e t t i n g  up o f  a R e g i o n a l
D o c u m e n t a t io n  C e n t r e  f o r  E. A f r i c a n  C o u n t r i e s :  
KMFRI -  KBP -  UNEP. Mrs. J .  Mwobobia.  
P o s s i b i l i t i e s  i n  o t h e r  c o u n t r i e s  by t h e  
r e p r e s e n t a t i v e s .

45 : C o f f e e  b r e a k

30 : P o t e n t i a l i t i e s  o f  a R e g i o n a l  D a t a b a s e  f o r  
e x c h a n g e  o f  s c i e n t i f i c  d a t a  f o r  E. A f r i c a :  KMFRI 
-  KBP. Mr. P. P i s s i e r s s e n s . P o s s i b i l i t i e s  i n  
o t h e r  c o u n t r i e s  by t h e  r e p r e s e n t a t i v e s .

00 : Lunch

30 : O r g a n i s a t i o n  t o  s e t  up a N e w s l e t t e r  f o r  t h e  
c o l l a b o r a t i n g  E. A f r i c a n  C o u n t r i e s :  KMFRI -  KBP, 
Mr. P. P i s s i e r s s e n s .  R e p r e s e n t a t i v e s  o f  o t h e r
c o u n t r i e s .

00  : V i s i t  t o  KMFRI i n  2 g r o u p s  a l t e r n a t i n g :
1. V i s i t  to  Computer S ec t io n  KMFRI and 
d e m o n s t r a t i o n  o f  c o m p u ter  c o n n e c t i o n  f o r  R e g i o n a l  
Documentation Centre and Database.
2 .  V i s i t  t o  t h e  l a b o r a t o r i e s  KMFRI.
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E'riday: 8 April
8 . 3 0  -  1 0 . 3 0  : S c i e n t i f i c  c o n t r i b u t i o n s  ( 4 )

1 0 . 3 0  -  1 1 . 0 0  : C o f f e e  b r e a k

1 1 . 0 0  -  1 2 . 3 0  : S c i e n t i f i c  c o n t r i b u t i o n s  ( 3 )

1 2 . 3 0  -  1 4 . 0 0  : Lunch

1 4 . 0 0  -  1 6 . 0 0  : S c i e n t i f i c  c o n t r i b u t i o n s  ( 4 )

1 6 . 0 0  -  1 6 . 3 0  : C o f f e e  b r e a k

1 6 . 3 0  -  1 8 . 0 0  : S c i e n t i f i c  c o n t r i b u t i o n s  ( 3 )

S a t u r d a y  : 9 A p r i l

9 . 0 0  -  1 2 . 0 0  : D i s c u s s i o n s  on p l a n n i n g  o f  a c t i v i t i e s
r e c o m m e n d a t io n s  and a d o p t i o n .

1 2 . 0 0  -  1 3 . 0 0  : Lunch

1 3 . 1 5  , D e p a r t u r e  f o r  v i s i t  t o  G a z i  a t  S o u t h  C o a s t :
P i l o t  c u l t u r e  o f  o y s t e r s  and o f  m a r in e  a l g a e .
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2. I n t r o d u c t i o n

2.1  P r o f .Dr . P h . P O I X  Di r e c t o r  o f  t h e  He n y a - B e l g i u m  P r o j e c t

in  Ma r i n e  S c i e n c e s

Let me be,today, very  sh ort .  I l ik e  to th a n k ,  in th e  f i r s t  place, 
Dr. E.Martens, Mr. P.Pissierssens,  Mrs. M.Opiyo and Mrs. J.Ndau 
for  a l l  th ey  work th e y  did to prepare t h i s  workshop. I’m not sure  
th a t ,  without th e ir  energy,  we would have had an organ iza t io n  of 
t h i s  workshop as  we have. If th e r e  are any  mistakes th e n  i t  is  my 
r e s p o n s i h i l i t  y. All pos it ive  work is  th e ir s .

I l ike  to th a n k  th e  Kenyan and Belgian a u th o r i t i e s  and  
UNESCO for  a l l  th e  adm inis trat ive ,  f in a n c ia l  and moral support.
I l ike  to th a n k  th e  In te r n a t io n a l  o rg a n iza t io n s  UNESCO, IOC and  
UNEP who helped u s  and are wil l ing  to  help  u s  in the  f u t u r e  for  
the  development of Marine Research in th e  Region.

And here ,  my wishes for  th e  workshop are : That we
develop  a s t r a t e g y  to s t a r t  th e  d a ta -b a n k ,  t h a t  we develop a 
s t r a t e g y  to s t a r t  th e  exchange  of s c i e n t i f i c  l i t e r a tu r e ,  t h a t  we 
d eve lop  a s t r a t e g y  to s t a r t  a newsletter. . .  That  we s t a r t  the  
exchange  of s c ie n t i f i c  r e s u l t s .
I know th e  programmes of IOC, UNEP and UNESCO: a l l  of us have to 
know them. All th e se  o r g a n iz a t io n s  l ik e  to have  a d a ta -b a n k  and  
e x c h a n g e  of  in fo r m a t io n .  A ll  t h e s e  o r g a n i z a t i o n s  h a v e  a 
program... All of  them have  some money. With a good co-ordination  
and  o r g a n i z a t i o n ,  a f o l l o w - u p  o f  i d e a s ,  s t r a t e g i e s  a n d  
philosophy, we can and will  succeed in th e  development of marine 
sciences in th e  region with th e ir  help.

In theory,  th e  Kenya-Belgium Project  will he f in ish e d  at  
t h e  end of t h i s  year. However, I hope t h a t  a new project  will 
s t a r t .  This new project  . the  "Higher I n s t i t u t e  for  Doctoral and  
P o s t - d o c t o r a l  R esearch  and Education", will he a co llaborat ion  
between th e  Kenyan and Belgian Government, implying th e  KMFRI and  
t h e  Kenyan and Belgian U niv ers it ie s ,  with as  sp e c ia l i ty  Marine
Ecology. The new approach would he : th e  project  will he open to
t h e  E a s t  A f r i c a n  r e g i o n ,  a s  w i l l  h e  t h e  p o s t - g r a d u a t e  c o u r s e
FAME, organized a t  th e  Free U n iv e r s i ty  of B ru sse ls  (VUB) , within  
c e r t a i n  l im it s .

I wil l g ive an in tro d u c t io n  to t h i s  new Project: I hope 
you will give your remarks, s u g g e s t io n s  and proposa ls . Indeed : 
IOC, UNEP and EEC requested  me, in an informal way, to d is c u ss  an  
"East-African Consortium of Marine Laboratories", each with th e ir  
own s p e c i a l i t i e s  (C hem istry ,  Geology, A q u a c u l t u r e ,  F i s h e r i e s , . . . )  
i n t e r a c t i n g  w ith  ea ch  o t h e r  and  w ith  s p e c i f i c  E u r o p e a n
l a b o r a t o r i e s .

L e t ’s  ,s t a r t  t h e  workshop'. L e t ’s d e v e lo p  lOO new 
proposals, th e n  we ai'e s u r e  IO will he a success .

T h a n k s  to a l l  of you, to he p resen t  in Mombasa. The
f u t u r e  of Marine Sciences in East Africa is  in your hands.
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11 S p e e c h  b y  Mr. M . B e c k ,  R e p r e s e n t a t i v e  f r o m  
t h e  G o v e r n m e n t  B e l g i u m .

In October 1964 an Agreement between th e  Government of the  
Republic of Kenya and. th e  Government of th e  Kingdom of Belgium in 
the  f ie ld  of Marine Ecology and th e  Management of th e  Coastal  
Zone was signed in Nairobi for  an in i t ia l  period of two years.  
This Agreement h as  since  been ex tended  u n t i l  th e  end of th i s  
year.

The project  had fou r  o b jec t ives  :

-  the  in v en to ry  and descr ip tion  of th e  d i f f e r e n t  marine biotopes;
- th e  description  of th e  trop h ies  levels;
- the  description of th e  in te r a c t io n  between th e  biological  and  

chemical boxes, in order to u n d e r s ta n d  th e  fu n c t io n n in g  of  the  
d i f f e r e n t  ecosystems; *

- the  management of th e  c o a s ta l  zone in c lu d in g  f isher ie s .

The la boratory  of ecology and sys tem at ic s  of th e  U n iv ers i ty  of
B r u s s e l s  i s  r e s p o n s i b l e  f o r  t h e  s c i e n t i f i c  management of  the  
p r o je c t .  The Kenya Marine and F isher ies  Research I n s t i t u t e  is  
the Kenyan counterpart .

The object ives  of t h i s  project  were very  ambitious and were to be 
completed by g en era t io n s  of marine s c i e n t i s t s  b u t  in order to 
build  a house you must s t a r t  with th e  foundat ions .  The Kenyan-  
Belgian project  is  th e  fo u n d a t io n  of th e  f u t u r e  programmes to be 
implemented in th e  f i e ld  of Marine Ecology.

Your part ic ipat ion  a t  t h i s  Workshop proves t h a t  we are heading in 
t h e  r ig h t  direction.

The organisat ion  of t h i s  Workshop shows t h a t  th e  research  being  
carried out under t h i s  project  in vo lves  not  on ly  the  Kenyan coast  
and sh ou ld  be ex ten d ed  to in c lu de  th e  o ther  cou n tr ie s  bordering  
th e  In d ia n  Ocean. The i n i t i a l  o b j e c t i v e s  of  t h e  b i l a t e r a l  
project have a lso  been su r p a sse d  by th e  a c tu a l  evo lu t io n  of the  
work accomplished and I am d e l ig h ted  -  i t  is  in t h i s  way t h a t  
d u r i n g  t h e  e v o l u t i o n  o f  t h e  r e s e a r c h  o t h e r  a s p e c t s  h a v e  a p p e a r e d ,  
only two of which are mentioned here:

- the  n e c e s s i ty  to improve information and i t s  d i f fu s io n  to the  
d i f f e r e n t  research  i n s t i t u t i o n s  concerned;

- the  n e c e s s i ty  to improve and to co-ordinate  the  tr a in in g  of the  
r e s e a r c h e r s .

It is obvious t h a t  such  developments su r p a s s e  th e  p oss ib i l i t ie s  
of a s i n g l e  b i l a t e r a l  p r o j e c t ,  I am, however, very  pleased to 
hear th is ,  i t  is  one of th e  many posit ive  po in ts  of our action,  
t h a t  th e  project  f in an ced  by th e  Kingdom of Belgium should  prove
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i t s e l f  to be the heart and. base of a more important action in
re la t ion  to th e  Indian Ocean.

The in teres t  shown in th e  project  by UNESCO and UNEP proves to me 
t h a t  we were r ig h t  to f in a n ce  it.

Allow me to  t h a n k  a l l  t h e  people and organ isa t ion  who have  
allowed the  organ isa t ion  of t h i s  Workshop and, in p ar t icu lar ,  the  
Government of Kenya, Professor  POLK and h is  team and UNESCO.

I hope t h a t  the  r e s o lu t io n s  and recommendations reached during  
t h i s  Workshop will not  be simply f i l e d  and fo r g o t te n  b u t  will 
r e s u l t  in some concrete  action being taken.

My Government ea g er ly  awaits  your f in d in g s .

Enjoy your work.

t h a n k - y o u .
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2.3 H r .  P.M. N t h e n g e ,  D e p u t y  S e c r e t a r y
Mi n i s t r y  o f  Re s e a r c h , S c i e n c e  a n d  T e c h n o l o g y

WELCOME ADDRESS TO THE PARTICIPANTS OF UNESCO REGIONAL WORKSHOP 
ON FUNDAMENTAL AND APPLIED MARINE ECOLOGY

Mr. Chairman
D is t in g u ish ed  s c i e n t i s t s  
Ladies and Gentlemen

It i s  my g r e a t  p l e a s u r e  a n d  p r iv i l e g e  to welcome you a l l  on 
b e h a l f  of  th e  Kenya government, on t h i s  occasion when Kenya- 
Belgium Project in marine sc iences  with cooperation from UNESCO 
holds t h i s  Regional .Workshop on Fundamental and Applied Marine 
Ecology h e r e  in  Kenya. I must f i r s t  ta k e  t h i s  op portun ity  to
express  my h e a r t f e l t  g r a t i t u d e  and t h a n k s  for  th e  confidence and  
tr u s t  th a t  Belgium and. UNESCO have in our country ,  indeed as 
manifested hy your being here. It is  a f u r t h e r  m anifesta t ion  and  
indication of your read iness  and w i l l in gn ess  to a s s i s t  developing  
c o u n t r i e s ,  in p a r t i c u l a r  those  of  East Africa Region in th e ir  
e f f o r t  to  a c h ie v e  marine s c ie n t i f i c  capabil i ty .

Mr. Chairman, I am aware t h a t  your concern today is  in re la t ion  
to Fundamental and Applied Marine Ecology. I believe, fundam enta l  
and applied research  can be made to c o n tr ib u te  s i g n i f i c a n t ly  to 
n a t i o n a l  d eve lop m en t  e s p e c ia l ly  in food output,  which will be 
needed more and more by th e  ever in creas in g  populations.  This is 
a welcome concern which we a l l  share,  and I s h a l l  wish you the  
best  in your de lib erat ions .  Before I a d d ress  you on Fundamental  
and Applied Marine Ecology, l e t  me use  t h i s  opportun ity  to say  
something eq u a l ly  important in re la t io n  to th e  o v e r a l l  e f f o r t s  by 
E a s t e r n  A f r ic a n  c o u n t r i e s  to  u t i l i z e  aquatic  resources ,  both  
in land  as  well as  oceanic waters. Kenya a t t a c h e s  g rea t  importance  
to the  tr a in in g  of q u a l i f ied  personnel  w ithout which our e f f o r t s  
to u t i s i z e  a q u a t i c  r e s o u r c e s  would not be possible. It i s  my 
antic ipation t h a t  workshops such  as  yours  would a s s i s t  th e  c o u n t ­
r ies  in t h i s  region in fu r t h e r a n c e  of th e ir  e f f o r t s  to achieve a 
degree of s e l f - s u f f i c i e n c y  in manpower.

A workshop su ch  as th e  one you are holding today o f f e r s  an e x c e l ­
l e n t  op portun ity  for  an exchange  of views and information; th e  
success of th is  workshop, I believe depends to a large ex ten t on 
the  in d iv id u a l  cap ab i l i ty  of th e  p a r t ic ip a n ts  -  th e  a d v a n ta g e  of 
having  q u a l i f ied  s c i e n t i s t s  is  th e r fo r e  r a t h e r  obvious. To ach i­
eve a h i g h e r  d e g r e e  of s e l f - s u f f i c i e n c y ,  Mr. Chairman, in t h i s  
area ,  c a l l s  for  co-operation amongst nat ions ,  org a n iza t io n s  and  
above a l l  w i l l in gn ess  and rea d in ess  among th e  "haves" to share  
with th e  "have nots". Kenya is  not  b le ssed  with f a c i l i t i e s  which 
can promote r e s e a r c h  and tra in ing .  In sp i te  of  th is ,  Kenya is  
more than determined to c o n tr ib u te  th e  development of manpower by 
s h a r i n g  h er  research  fa c i l i t i e s ,  by cooperating in a l l  regional
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e n d e a v o u r s  g e a r e d  t o w a r d s  t h e  p r o m o t i o n  o f  s c i e n t i f i c  c a p a b i l i t y .  
With t r a i n e d  m a n p o w e r ,  I am s u r e  A f r i c a  c o u l d  go a l o n g  w a y  t o  
a l l e v i a t e  f o o d  s h o r t a g e s ,  e s p e c i a l l y  o f  p r o t e i n  s h o r t a g e s  f o r  
i n s t a n c e  b y  u t i l i z i n g  m a r in e  r e s o u r c e s .  Mr. C h a irm an ,  u t i l i z a t i ­
on  o f  m a r in e  r e s o u r c e s ,  w i l l  d e p e n d  t o  a l a r g e  e x t e n t  on  m an agem ­
e n t  o r g a n i z e d  o n  a n a t i o n a l  s c a l e ,  w h ic h  m u s t  h e  b a s e d  o n  s o u n d  
s c i e n t i f i c  i n f o r m a t i o n ,

I am aware of th e  need by Afr ican c o u n tr ie s  to achieve advanced  
s c i e n t i f i c  c a p a b i l i t y ,  b u t  we in th e  developing  co u n tr ie s  will 
n o t  be in  a p o s i t io n  to achieve th e  s t a t u s  of most developed  
cou n tr ie s  a t  once. But in t r y in g  we must a d d ress  o u r se lv e s  to 
a l l  th e  problems. African s c i e n t i s t s  must endeavour to develop  
high technology,  without which we s h a l l  not  be in a posit ion to 
f u l l y  u t i l i z e  our aquat ic  resources .  The s i t u a t io n  Is moat c r i t ­
ical  when you talce Into considerat ion  th e  Z O O  miles EEC, r e c e n t ly  
acquired by most co a s ta l  s t a t e s .

Mr. Chairman, I must mention th e  importance of th e  environment  
and the  need to preserve  i t  for  f u t u r e  generat ions .  As popu la t i­
on along our coast  l ine  in creases  competition of use  of la n d  and  
m a r in e  r e s o u r c e s  i n c r e a s e s ,  a n d  i n  d o i n g  s o  we p o l l u t e  o u r  c r e e k -
s ,  beaches and o cca ss io n a lly  our a c t iv i t i e s  hasten shoreline
e r o s i o n .

While I am s t i l l  on the  need for  co-operation, Mr. Chairman, I 
would l ike  to ta k e  t h i s  op portun ity  to commend th e  Kenya Marine 
an d  F i s h e r ie s  Research I n s t i t u t e  on th e  co-operation which has  
developed between th e  i n s t i t u t e  and th e  Free U n iv e r s i ty  of B r u ss ­
els . It is th r o u g h  t h i s  co-operation t h a t  th e  Kenya-Belgium Proj­
ect  came to being. The f i r s t  phase of  th e  project  was mainly on 
biological oceanography. The su ccess  of th e  project  can be gau g­
ed by th e  number of p u b l ica t ion s  from th e  Kenyan s c ie n t i s t s ,  and  
the number of s c i e n t i s t s  who have undergone p o s t -g r a d u a te  t r a i n i ­
ng under  th e  project . The project  is  in i t s  second phase and  
would be appropriate  to accommodate reg ional cooperation in sc ie ­
n t i f i c  information exchange (RECOSCIX). It i s  common knowledge  
t h a t  h ig h  s t a n d a r d  s c i e n t i f i c  c a p a b i l i ty  is  impossible without  
access to publicat ion  and occass ional exchange  of ideas and impo­
r t a n t l y  s c i e n t i s t s .  For many developing countr ies ,  th e  cost  of 
k eep in g  su b sc r ip t io n s  to a l l  important s c ie n t i f i c  periodicals  in
getting too high. As a result of this, many are loosing tract of
t h e  q u i c k l y  c h a n g i n g  r e s e a r c h  a n d  s c i e n t i f i c  d e v e l o p m e n t ,  w i t h i n  
the  RECOSCIX i t  will be possib le  to f i l l  t h i s  gap by e s ta b l i s h in g  
within th e  region a q u ick ly  adaptab le  means of pass in g  and r e t r i ­
eving su ch  e s s e n t ia l  s c ie n t i f i c  information. Kenya with support  
from Belgium and U.N. bodies is  o f f e r in g  f a c i l i t i e s  a t  KMFRI. , 
because of th e  importance th e  government of  Kenya a t t a c h e s  to 
ga th er in g  of t h i s  nature .
Mr. Chairman, Kenya is  looking forward for  th e  recommendations of 
t h i s  workshop. Let u s  hope t h a t  a t  th e  end of your d e l ib era t io n s  
Africa will see a hope, a hope t h a t  will  be t r a n s l a t e d  in to  t a n g ­
ible progress and meaningful  development of marine research  in 
Africa.

With t h e s e  rem arks ,  Mr. Chairman, i t  is  my g rea t  p leasu re  to 
declare  t h i s  workshop o f f i c ia l l y  opened.
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3 . INTERNATIONAL ORGANIZATIONS SUPPORTING 
MARINE RESEARCH IN EAST-AFRICA

3 . 1  U N E S C O  S u m m a r y  o f  U N E S C O ’s A c t i v i t i e s
i n Ma r i n e  S c i e n c e s  Dr.G.KITAKA

U n esco ’s a c t i v i t i e s  in marine sc iences f a l l  under  two separate  
programmes t h a t  are complementary, namely: (1) Programme x.4 (The 
Ocean and  i t s  r e s o u r c e s )  which i s  c o - o r d i n a t e d  h y  t h e
Intergovernm enta l  Océanographie Commission (IOC); and programme 
x.5 (Management of  c o a s t a l  and  i s la n d  regions) which is  co­
ordinated hy the  Division of marine sc iences  of UNESCO (OCE).

Programme x .4 com prises t h e  f o l lo w in g  s uhprogrammes :
(i) Promotion of  sc ie n t i f i c  in v e s t ig a t io n  of th e  ocean and i t s  

r e s o u r c e s ;
C i i 3 D e v e l o p m e n t  o f  s c i e n t i f i c  knowledge with a view -to the 

rational m a n a g e m e n t  o f  m a r in e  s y s t e m s ;
( i i i )  Ocean s e r v i c e s ,  p r o v i s i o n  o f  o c e a n o g r a p h i c  d a t a ,

in fo r m a t io n ,  c h a r t s  and warnings;
(iv)  S t r e n g t h e n i n g  of  n a t i o n a l  and  regional capab i l i t ie s  for  

marine r e s e a r c h ,  ocean s e r v i c e s ,  and tra in ing;  and
;v) S t r e n g t h e n i n g  of  in te r n a t io n a l  oceanographic co-operation  

and  f o r m u la t io n  of  i n t e r g o v e r n m e n t a l  policies. The IOC 
b e in g  i n t e r g o v e r n m e n t a l  in c h a r a c te r ,  i t s  a s s i s ta n c e  is  
c h a n n e l e d  m ain ly  t h r o u g h  o f f i c i a l l y  e s t a b l i s h e d  IOC 
co n ta c ts  in i t s  member States .  Additional information may
be obtained from the  s e c r e ta r y  of  IOC, UNESCO, Paris.

Programme x.5 com prises t h e  fo l lo w in g  subprogram m es,  
i) Development of  s y n t h e s e s  of  k n o w l e d g e  r e l a t i n g  to

in te r a c t io n s  between t e r r e s t r i a l  and marine environments in 
coasta l  and i s la n d  systems. Much of t h i s  is  done within  
t h e  framework of Unesco’s  Major in terreg io n a l  Project on 
Research and Training lead ing  to th e  In terg ra ted  Management 
of c o a s ta l  S y s t e m s  (COMAR), a n d  i n  c l o s e  c o l l a b o r a t i o n  with
International non-government organisations t h a t  are members 
of t h e  I n t e r n a t i o n a l  Council of Sc ient if ic  Unions (ICSU), 
e.g. t h e  s c i e n t i f i c  Committee on Oceanic Research (SCOR), 
t h e  I n t e r n a t i o n a l  A ssoc ia t io n  of Biological Oceanography  
(IABO), e t c .

I t s  c h i e f  aims are  to  e n c o u r a g e  s t u d i e s  by r e s e a r c h  
i n s t i t u t i o n s  and to s t r e n g t h e n  th e ir  capacit ies  so as  to 
gain a b e t te r  u n d e r s ta n d in g  of th e  fu n c t io n in g  of coas ta l  
systems and th e  changing p a t t e r n s  of th e ir  resources ,  and  
to  promote r e g i o n a l  a n d  i n t e r n a t i o n a l  c o - o p e r a t io n  in  
r e g a r d  to r e s e a r c h  an d  t r a i n i n g  w ith  a view to  t h e  
management of c o a s ta l  systems.

i) Establishment of th e  b a s is  for  th e  in te r g r a te d  management
of  i s l a n d s ;  and
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( i i i )  T r a in in g  of s p e c i a l i s t s  w ith  a view to i n c r e a s i n g  th e  
number and. ra is in g  th e  q u a l i f i c a t io n s  of resea rch ers  and. 
s p e c ia l i s t s  responsib le  for  the  management of coas ta l  and. 
island, systems, p a r t i c u la r ly  within th e  framework of COMAR 
and. the  pilot  projects  of the  Man and. the  Biosphere (MAB) 
programme, a s  w ell  a s  to f a c i l i t a t i n g  c o - o p e r a t io n  in 
r e s p e c t  of the  tr a in in g  of s p e c ia l i s t s  between developing  
and' t e c h n o l o g i c a l l y  more a d v a n c e d  c o u n t r i e s .  Unesco’s  
a s s i s t a n c e  fo r  a c t i v i t i e s  r e l a t i n g  to t h i s  Programme is 
usually  channeled  th ro u g h  appropriate n a t ion a l  i n s t i t u t i o n s  
s u c h  a s  n a t i o n a l  m a r in e  r e s e a r c h  i n s t i t u t e s  a n d  
u n i v e r s i t i e s .  R e q u e s t s  fo r  s u c h  a s s i s t a n c e  may be  
a d d ressed  to th e  Director of Unesco’s Regional Office for  
Science and Technology in Africa (ROSTA), for  th e  a t t e n t io n  
of  t h e  Programme S p e c i a l i s t  in Marine Sciences (Mr. G. 
Kitaka).
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3 . 2 .  U N E P
3.2.1 The Regional Seas  Programme for Eastern Africa 

Dr. B. Nielsen

A r e g io n a l  s e a s  programme for  Eastern Africa was established,  
under th e  UNEP umbrella by th e  Conference of P len ip otent iar ie s  on 
t h e  Protect ion ,  Management and Development of th e  Marine and  
C o a sta l  Env ironm ent  of  th e  Eastern African  Region which was 
co n v en ed  by t h e  E x e c u t iv e  D ir e c to r  of  t h e  U n ited  N a t io n s  
Environment Programme (UNEP) a t  Nairobi from 17-21 June 1985.

Nine cou ntr ie s  of th e  region and th e  European Economic Community 
were i n v i t e d  to  p a r t i c i p a t e  in th e  Conference. France, Kenya, 
M adagascar ,  M au r it iu s ,  Mozambique, S e y c h e l le s ,  Somalia, United  
R e p u b l i c  o f  T a n z a n i a  a n d  t h e  E u r o p e a n  E c o n o m ic  C o m m u n i t y
participated, in tiie Conference, while the Comores was ahsent.

The C onferen ce  ad opted  an action  plan, a convention  and two 
re la ted  protocols  for  th e  protection, management and development  
of t h e  marine and c o a s ta l  environment of  th e  Eastern  African  
reg ion .  The C on v en t io n  f o r  t h e  P r o t e c t io n ,  Management and  
Development of th e  Marine and Coastal Environment of th e  Eastern  
African Region and r e la ted  Protocols  were s igned  on 22 June 1985 
by France,  Madagascar, Seyche lles  and Somalia. The Convention  
and the  two Protocols were signed  by th e  European Community on 19 
J u n e  1986.

The Conference requested  UNEP to serve  as  s e c r e t a r ia t  for  th e  
Action P lan ,  t h e  Convention and th e  two Protocols. UNEP was 
r e q u e s t e d  a lso ,  to  prep are ,  w ith  t h e  c o - o p e r a t io n  of  t h e  
com petent i n t e r n a t i o n a l  a n d  r e g i o n a l  o r g a n i z a t i o n s  and the  
G overnm ents  of  t h e  reg ion ,  a d e t a i l e d  programme docum ent  
describing th e  operational d e t a i l s  of p rojec ts  to be developed on 
the  b as is  of pr ior it ie s  id en t i f ied  by th e  conference  and p resent  
s u c h  a Programme d o c u m e n t  t o  a  Bureau composed of r e p r e s e n ta t iv e s  
of France, Kenya, Madagascar, Seychel le s  and Somalia.

The d r a f t  Programme Document h as  been prepared by UNEP covering  
severa l  a c t iv i t i e s  of which th r e e  are major in te g r a te d  projects  
given pr io r ity  by th e  Conference of P len ipotent iar ies .

These th ree  projec ts  are: (1) Protection and Management of Marine 
and C o a s ta l  areas  in th e  Eastern  African region, (2) Sources, 
Levels, and E f fe c t s  of P o l lu t a n t s  in th e  E astern  African region  
and (3) Contingency P lanning  for  Marine p o l lu t ion  Emergencies in 
the  Eastern African region.

The E x e c u t iv e  D ir e c to r  of  UNEP ag reed  a t  th e  Conference to 
c o n t r i b u t e  d u r i n g  t h e  1985-1987 biennium, US$ 1,086,00 towards  
t h e  im plem entat ion  of th e  Eastern  Afr ican Regional Programme, 
su b jec t  to th e  a v a i la b i l i t y  of matching f u n d s  provided th ro u g h  a 
Regional T r u s t  Fund.
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The Governments of the  region agreed to pay the  following amounts  
to th e  T ru st  Fund for th e  Eastern  African regional programme:

In US $ D o l la r s  
1986 1987

Comores 1 2 , 1 0 0 1 5 , 1 0 0
France 6 2 , 5 0 0 7 8 , 0 0 0
Kenya 3 6 . 3 0 0 4 5 , 3 0 2
Madagascar 1 8 , 1 5 0 2 2 ,6 5 1
Mauritius 2 4 , 2 0 0 3 0 , 2 0 1
Mozambique 3 6 , 3 0 0 4 5 , 3 0 2
Tanzania 3 6 , 3 0 0 4 5 , 3 0 2
Seychelles 1 2 , 1 0 0 1 5 , 1 0 0
Somalia 12,100 15,100
Total 2 5 0 , 0 5 0 3 12 , 058

Due to the  delay  of th e  Government of th e  E astern  African region  
in f u l f i l l i n g  th e ir  commitments to th e  T r u s t  F u n d  a n d  to the  
C onvent io n  and  i t s  r e la t e d  Protocols  for  th e  Eastern African  
reg ion ,  t h e  Bureau  m eeting r e q u e s t e d  by  t h e  C onferen ce  of 
P l e n i p o t e n t i a r i e s  to approve th e  Programme Document h as  been 
postponed by UNEP. As a t  30 March 1988 th e  Government of the  
Seychelles had, as th e  on ly  Government of th e  region, paid i t s  
t o t a l  dues to th e  T ru s t  Fund, namely US$ 27,200. The Government 
of France, who is  th e  only o ther  Government who h as  paid to the  
T ru st  Fund, has  paid i t s  con tr ib u t ion  for  1986 US$ 62,500 only.

The Government of Somalia has  r a t i f i e d  th e  Convention as th e  only  
Government of  t h e  r e g io n  an d  i t  happened only  la t e ly .  The 
Government of France, Kenya and Tanzania have o f f i c ia l l y  declared  
to UNEP, d ur in g  th e  Governing Council 8-19 June 1987, t h a t  th e y  
were in t h e  p r o c e s s  of  r a t i f y i n g  or a c c e d in g  tö  t h e  l e g a l  
instrum ents .

The Kenya/Belgian Project  in marine science,supported by the two 
Governments since 1984 and carried  out in co llaborat ion  with th e  
Kenya Marine F i s h e r i e s  Research I n s t i t u t e  (KMFRI), Mombasa, is  
viewed by  UNEP a s  an  e x c e l l e n t  exam ple  of th e  kind of co­
operation i t  would l ike  to see developed between u n iv e r s i t i e s  in 
deve lop ed  c o u n t r ie s  and research  and academic i n s t i t u t i o n s  in 
d e v e lo p in g  c o u n t r i e s  p a r t i c i p a t i n g  in  t h e  R e g i o n a l  S e a s  
Programme. The presen t  Regional Workshop on Fundamental and  
Applied Marine Ecology supported by UNESCO/KBP and KMFRI could  
se r v e ,  th ere fo re ,  to s t im ula te  f u r t h e r  i n t e r e s t  in regional co­
o p e r a t io n  w i th in  t h e  c o n t e x t  of  t h e  Action  P la n  f o r  t h e  
Protection, Management and Development of th e  Marine and Coastal  
Environment of th e  Eastern African region as  envisaged  by the  
Governments of th e  region when th e y  met in Nairobi, June 1985 and  
adopted th e  Plan, th e  Convention and th e  two Protocols. In order  
fo r  s u c h  r e g io n a l  c o - o p e r a t io n  in marine science to progress  
f u r t h e r ,  i t  is  n ecessary  for  th e  Governments of th e  region tp
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r a t i f y  or accede to the  Convention for the  Protection, Management 
and Development of the  Marine and Coastal Environment of the  
Eastern African region and to pay th e ir  dues to the  T ru st  Fund as  
agreed a t  th e  Conference of P lenipotent iar ies.

The Executive  Director of UNEP wrote to a l l  Governments of the  
r eg ion  on 7 April  1907 rem ind in g  G o v e r n m e n t s  o f  t h e i r  
ob l ig a t io n s .  A second reminder will be d ispatched  in th e  very  
near fu tu r e .
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3.2 .2  T h e  U NE P - L i b r a r y

(no rep resen ta t ive )

The U N E P - l i b r a r y  w i l l  c o - o p e r a t e  in  t h e  R e g i o n a l  
Documentation Centre : i t ’s CDS/ISIS Library Data-base  will 
he a v a i l a b l e  to th e  Region. UNEP will a lso  send, copies of 
a va i lab le  l i t e r a t u r e  upon request .  Hereunder you f in d  the  
UNEP-Library Information Brochure. For more information you 
c a n  write to the  a d d ress  mentioned in th e  brochure , to the  
a t t e n t i o n  of  Mr. K.Grose, Chief Library and Documentation 
Centre.

LOCATION

The Library and D ocum entation  C entre lí located In 
LB building. R equest! for Inform ation , assistance and 
answers to  reference questions should be d irected  to  
the  reference and loan desk, ex tn . 6223 . The Library'» 
m ailing address is as follows:

Library and  D ocum entation  C entre 
U nited N ations Environm ent Program m e 
P.O. Box 30552  
N airobi, Kenya

LIBRARY HOURS AND LOAN PROCEDURES

The Library Is open from  8  a.m . to  5 p .m . M onday 
to  T hursday, and from  8  a.m . until 2 .30  p.m . on  Fridays. 
No one Is allow ed to  en te r the Library outside these 
hours w ith o u t perm ission from  th e  C hief o f the  Library.

While all Library m aterials m ay be freely consulted  in 
the Library by b o th  UNEP staff and o thers , only  
U nited N ations staff based In N airobi m ay take m aterials 
o u t on  loan from  Library. C onsultants and short-term  
staff m ust request the UNEP staff m em ber w ith w hom  
they  are w orking to  check out m aterial for them. Staff 
of o th e r organizations o r  Institu tions m ay request 
m aterial th rough  an  inter-library loan .

All classified m aterial, docum ents and non-current 
Issues o f periodicals m ay be borrow ed fo r a period 
o f one m on th , and  the  loan can be renew ed If request­
ed. C urrent periodicals w hich are on  display and news­
papers can be checked o u t overnight o r fo r a w eekend. 
All m aterial checked o u t overnight m ust be re tu rned  
by 9  a.m . a t th e  s ta r t o f  th e  n ex t w orking day .

Each Item borrow ed  from  th e  Library m ust be check­
ed o u t on  the  appropria te  Loan R equest Form . A 
separate form  m ust be com ple ted  and signed for each 
item  borrow ed and  presen ted  a t the  circulation  desk. 
Officers may au tho rize  their secretaries to  check o u t 
m aterials on  the ir behalf.

Users are requested  to  co llect and re tu rn  library 
m aterials in person or through  their secretaries, ra ther 
than  th rough the  Inter-office m ail.

Lost or m utila ted  m aterials will be replaced a t the 
user's expense, as laid dow n in S ta ff Rule 112.3 on 
financial responsibility .

Prim ed In K enya. IUN EPI N e.86-6448  Nov. 198 6  -EOOO

UNITED NATIONS ENVIRONMENT PRO GRAM M E

Guide to 

the  Library and 

D ocum en ta t ion  Cent re

N o v e m b e r  1 9 8 6
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ORIGIN AND PURPOSE

The Library and D ocum entation  C entre was created 
in 1973. When the library first began opera tion . Its 
collection com prised nearly 1,000 books on  environ­
m ental issues donated  to  the  U nited N ations Conference 
on  the Hum an E nvironm ent (S tockholm , Ju n e  1972) 
by publishers from  around  the  w orld.

The Library 's purpose is to  develop and m aintain
a c o l le c t io n  o f  s c ie n tif ic  a n d  te c h n ic a l in fo rm a tio n  
o n  th e  g lobal s ta te  o f  th e  e n v iro n m e n t w h ic h  w ill
assist th a  s ta ff  o f  U N E P  in ana ly sing  tre n d s , assessing 
p ro b le m s a n d  p ro m o tin g  ac tiv itie s  le ad in g  to  env iron - 
m e n ta lly  s o u n d  d e v e lo p m e n t. In  a d d itio n , It a c ts  at 
a d e p o s ita ry  lib ra ry  fo r  th e  U n ite d  N a tio n s  a n d  som e 
o f  its  spec ia lized  agencies.

THE COLLECTION

The collection is com posed o f books, periodicals, 
reports and docum ents In hard copy  as well as on 
m icrofiche. Prim ary em phasis In collection  develop­
m ent has been given to  the subject areas m ost closely 
related to  tha  program m e Interests o f UNEP, w hich 
include:

Atmosphere and climate 
Biosphere, ecology and conservation 
Biota, fauna and flora 
Desertification and arid land ecosystems 
Development, economic and anvlronmental 

aspects
Environmental education and training 
Environmental health 
Environmental law 
Environmental management 
Environmental monitoring and surveillance 
Energy, Including renewable resources 
Food, agriculture and fisheries 
Natural disasters
Oceans and coastal zones. Including tha Law 

o f the Sea 
Pollution and waste, waste utilization 
Social and political environment
Soils
Technologies, environmentally sound and appro­
priate 

Water

The collection  has approxim ately  8 ,0 0 0  classified 
titles  and subscribes to  45 0  periodicals. In add ition , 
the  Library m aintains a num ber o f special collections 
w hich Include:

United Nations General Assembly documents 
(A seriesI

United Nations Economic and Social Council 
documents IE series)

United Nations Secretariat documents (ST series) 
Documents o f the United Nations Specialized 

Agendas
United Nations Environment Programme 

documents and proleet reports 
Annual and technical reports o f  Intergovern­

mental and non-govemmental organizations
and research institutes dealing with environ- 
mental and developmental concerns.

F o r  m a te r ia l o n  m ic ro f ic h e  o r  m ic ro f ilm , read e rs
w ith  p rln t-o u t facilities ere available.

Material acquired by the Library from  1973-1977 is 
classified according to  the  Universal Decimal Classifica­
tion  while m ore recen t m aterial 1s classified according 
to  a specially devised schem e. A card  catalogue is m ain­
ta ined  fo r all m aterial acquired  from  1973-1985 and 
com puter-based  In form ation  system , EPLIB, has been 
developed and Is being used fo r m aterial received from  
1988.

Periodical lite ra tu re  Is orgenlzed a lphabetically , and 
can be searched by  using th e  Indexes and  abstracts 
held by  th e  Library.

U nited N ations docum ents are organized by 
U nited N ations docum en t sym bol and can be located 
th rough  a num ber o f Indexing too ls. A m ong them  the 
m ost useful are:

Index to  the  Proceedings of the  G eneral Assem ­
bly

Index to  R esolutions o f th e  General Assembly 
Index to  the  Proceedings o f th e  Econom ic and 

Social Council 
UNDOC: C urren t Index (U nited N ations D ocu­

m en t Index).

LIBRARY SERVICES

The services o f  th e  Library and D ocum entation  
C entre include selection , acquisition , cataloguing, 
c ircu lation , inter-library loan, reference and cu rren t 
aw areness. Three publications ara curren tly  produced:

A cquisitions List (Series A)
Environm ental L iterature  U pdate (curren t 

Awareness) (Series B)
UNEP docum ents (Series C).

T he  Library also supplies a lim ited  num ber of 
dictionaries and o th e r reference w orks to  UNEP staff 
m em bers on  long-term  loan. Requests fo r th is  m aterial 
should be m ade a t th e  loan desk.
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3 . 3 .  C 0 M A R A F
Guidelines of the COMARAF Project 

Dr. S.G. Zabi

Laboratoire d'Ecologie Benthique 
Centre de Recherches Océanographiques 
B.P. V 18

A B I D J A N

Member of the COMARAF Project Regional Task Force.

Since the nineteenth session of the General Conference of UNESCO, Mem­

ber States have attached great importance to coastal zones by developping re­

search programmes with the general objective of improving scientific understan­

ding of the coastal ecossyterns functioning.

In order to achieve this objective, UNESCO has launched a MAJOR INTER­

REGIONAL PROJECT ON RESEARCH AND TRAINING, leading to the INTERGRATED MANAGE­
MENT of COASTAL SYSTEMS (COMAR).

The african component of this project is the COMARAF PROJECT which is 

or should be the concern of the following countries as participants : Angola, 

Benin, Cameroun, Congo, Cote d'Ivoire, Ethiopia, Reunion, Gabon, Ghana, Guinea, 

Guinea Bissau, Kenya, Madagascar, Mauritius, Mozambique, Nigeria, Senegal, Sierra 
Leone, Somalia, Tanzania, Zaire.

The C(M\RAF Project aims at establishing a comprehensive framework for 

regional and sub-regional cooperation between the above mentioned countries in 

the study and rational management of coastal ecosystems.

The project is also designed to formulate and consolidate an integrated 

programme of research and training on the' multi-disciplinary basis.
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Several seminars and workshops have been organized in Africa to pre­

pare the region for the COMARAF Project implementation.

The last 1986 meeting held in Dakar, Senegal, reviewed the project 

objectives and priorities, defined two main themes coverin g  the d if fe r e n ts
À

ecosystems :

i) - the productivity of marine coastal zones ;

ii) - the hydrodynamics and the geology of coastal areas and of the 
continental shelf.

The Coastal Zones concerned may be known as lagoons, estuaries, mangro­
ves, Coral reefs and nearshore continental shelf.

It was also decided to establish a regional network for exchange of 

information, scientific and technical littérature, with a view to management 

of marine and coastal resources.

It may also be important to mention that the project financial means 

have been made available by UNDP for an amount of 1 million us dollars for a 
three years period (mid 1987 to mid 1990).

The Regional Task Force expected to ensure the project follow up with 

the assistance a Chief Technical Adviser (C.T.A.) was officially created during 

its first meeting in Nairobi, Kenya (29 February to 4 March 1988).

17



3 . 4 .  I OC
Twenty  F ir s t  S e s s io n  o f  t h e  E x e c u t i v e  C o u n c i l  o f  t h e  
I n te r g o v e r n m e n ta l  Oceanographic Commission (IOC)- 
UNESCO. P a r is  7 - 1 5  March 1 9 8 8

Dr. A.S. Msangl

R e p o r t  on t h e  S ec o n d  S e s s i o n  o f  t h e  R e g i o n a l  Committee  
f o r  C o o p e r a t i v e  I n v e s t i g a t i o n s  i n  t h e  N o r th  and C e n t r a l  

Western I n d i a n  Ocean (IOCINCWIO I I )  -  A r u sh a ,  T a n z a n ia
7 - 1 1  December 1987

T h i s  s e s s i o n  was h e l d  a b o u t  5 y e a r s  a f t e r  t h e  f i r s t
on e  (IOCINCWIO I )  w h ic h  was h e l d  a t  t h e  U n e sc o  R e g i o n a l
O f f i c e  f o r  S c i e n c e  and T e c h n o l o g y ,  N a i r o b i ,  Kenya,  i n  
O c t o b e r  1 9 8 2 .  O r i g i n a l l y  i t  had b e e n  e n v i s a g e d  t h a t  t h e s e  
r e g i o n a l  s e s s i o n s  o f  IOCINCWIO w ou ld  be  h e l d  e v e r y  two  
y e a r s ,  and t h e r e f o r e  t h e  s e c o n d  s e s s i o n  was h e l d  t h r e e  
y e a r s  l a t e r  t h a n  had b e e n  a n t i c i p a t e d .  The d e l a y  was 
a t t r i b u t a b l e  p a r t l y  t o  b u d g e t a r y  c o n s t r a i n t s  and l o g i s t i c  
p r o b l e m s  w i t h i n  t h e  IOC and p a r t l y  t o  t h e  s l o w  p a c e  o f  
d e v e l o p m e n t  o f  m a r in e  s c i e n c e  r e s e a r c h  i n  t h e  member 

countries o f  t h e  CINCWIO region.

The s e s s i o n  was a t t e n d e d  by 19 p a r t i c i p a n t s  from t h e
CINCWIO member s t a t e s ;  6 p a r t i c i p a n t s  from  o t h e r  IOC 
member s t a t e s ,  i n c l u d i n g  t h e  U n i t e d  Kingdom, t h e  U n i t e d  
S t a t e s ,  t h e  USSR and West Germany; one  p a r t i c i p a n t  from t h e  
U n e s c o  R e g i o n a l  O f f i c e  i n  N a i r o b i  and two o f f i c i a l s  from  
t h e  IOC S e c r e t a r i a t .  A l l  b u t  two members o f  t h e  CINCWIO 
r e g i o n  ( S o m a l i a  and S e y c h e l l e s )  w ere  r e p r e s e n t e d .

The s e s s i o n  was p r e c e d e d  by a  t h r e e  day symposium  
w h ic h  r e v i e w e d  p r o g r e s s  i n  m a r in e  s c i e n c e  r e s e a r c h  i n  t h e  
r e g i o n  s i n c e  IOCINCWIO I  and p r e p a r e d  t h e  a g e n d a  f o r  t h e  

s e s s i o n .

The f o l l o w i n g  m ain  t o p i c s  o f  o c e a n o g r a p h y  w ere  

d i s c u s s e d :
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1. Ocean Dynamics and Climate

I t  was n o t e d  t h a t  t h e  I n d i a n  Ocean C l i m a t e  S t u d i e s  
P a n e l  o f  t h e  J o i n t  SCOR-IOC Committee  on C l i m a t i c  
Changes  and t h e  Ocean (CCCO) had c o n s i d e r a b l y  ad van ced  
p l a n s  f o r  TOGA and WOCE i n  t h e  r e g i o n .  The s e s s i o n  
u r g e d  i n t e r e s t e d  i n s t i t u t i o n s  and s c i e n t i s t s  i n  t h e  
r e g i o n  t o  s t u d y  t h e  D r a f t  P l a n  f o r  t h e  World Ocean  

C i r c u l a t i o n  E x p e r im e n t  (WOCE) and t o  d e t e r m i n e  s p e c i f i c  
national interests in WOCE. It also urged t h e  IOC 
and U n esco  t o  s u p p o r t  t h e  a t t e n d a n c e  of s c i e n t i s t s  from  
t h e  r e g i o n  a t  t h e  I n t e r n a t i o n a l  WOCE Symposium, t o  be  
h e l d  i n  1 9 8 8 ,  a s  w e l l  a s  a t  a R e g i o n a l  WOCE Workshop,  
t o  be  h e l d  i n  1 9 8 9 .

2 .  Ocean S c i e n c e  i n  R e l a t i o n  t o  L i v i n g  R e s o u r c e s  (OSLR)

The R e g i o n a l  Com m ittee  d e c i d e d  t o  c a r r y  o u t  a C o o p e r a t i v e  
P r o j e c t  on t h e  O cean ograp hy  and P e l a g i c  R e s o u r c e s  o f  
t h e  W e s t e r n  I n d i a n  Ocean t h r o u g h  a n e tw o r k  o f  
i n t e r e s t e d  i n s t i t u t i o n s  and s c i e n t i s t s  l e d  by an 

Expert Steering Group. The Expert Steering Group was 
c h a r g e d  w i t h  t h e  g e n e r a l  s u p e r v i s i o n  and c o - o r d i n a t i o n  
o f  t h e  p r o j e c t  and w i t h  t h e  a d d i t i o n a l  t a s k  o f  
s t u d y i n g  t h e  p r o b le m s  a s s o c i a t e d  w i t h  t h e  u s e  o f  
r e s e a r c h  v e s s e l s  i n  t h e  r e g i o n .  I t  a l s o  r e q u e s t e d  t h e  
S e c r e t a r y  o f  IOC t o  o r g a n i s e  an A d v i s o r y  M i s s i o n  t o  
l o o k  i n t o  t h e  p r o b le m  o f  r e g i o n a l  r e s e a r c h  v e s s e l s .

3 .  Ocean S c i e n c e  i n  R e l a t i o n  t o  N o n - l i v i n g  R e s o u r c e s  (OSNLR)

The C om m ittee  n o t e d  t h a t  t h e r e  was a t  t h e  p r e s e n t  t im e  
no f i r m  b a s i s  f o r  t h e  e s t a b l i s h m e n t  and d e v e lo p m e n t  
o f  r e g i o n a l  a c t i v i t i e s  i n  t h e  f i e l d  o f  Ocean S c i e n c e  

in Relation to Non-living Resources. It was agreed
t h a t  t h e  p r o s p e c t s  i n  t e r m s  o f  i n s t i t u t i o n a l  i n t e r e s t s  
and c a p a b i l i t i e s  s h o u l d  be s t u d i e d  w i t h  a v i e w  t o  
i d e n t i f y i n g  u s e f u l  r e g i o n a l  p r o j e c t s  i n  t h i s  f i e l d .

*
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4 . Marine Pollution

The Com m ittee  n o t e d  t h a t  t h e  s c i e n t i f i c  and  
t e c h n o l o g i c a l  b a s i s  f o r  a programme on Marine P o l l u t i o n  
R e s e a r c h  and M o n i t o r i n g  i n  t h e  r e g i o n  was s t i l l  n o t  
v e r y  s t r o n g .  I t  was a p p r e c i a t e d  ho w ev er  t h a t  e x p e r t s  
o f  t h e  r e g i o n  a s s o c i a t e d  w i t h  t h e  work o f  IOC, FAO and 
UNEP had u n d e r t a k e n  an assessment o f  the state o f
marine pollution in the western Indian Ocean in the 
c o n t e x t  o f  t h e  UNEP A c t i o n  P l a n  f o r  t h e  E a s t  A f r i c a n  
R e g io n *  a s  an i n p u t  t o  a c o n t i n u i n g  IOC-UNEP r e v i e w  
o f  t h e  s t a t e  o f  h e a l t h  o f  t h e  o c e a n .  The R e g i o n a l  
C om m ittee  a d o p t e d  a p r o p o s a l  on a P i l o t  P r o j e c t  on 
M o n i t o r i n g  M arine  P e t r o l e u m  P o l l u t i o n  aimed m a i n l y  a t  
m o n i t o r i n g  p e t r o l e u m  i n  s e a  w a t e r  and on b e a c h e s .  I t  
was d e c i d e d  t h a t  f o r  t h o s e  i n s t i t u t i o n s  i n  t h e  r e g i o n  
t h a t  w ere  i n t e r e s t e d  and had t h e  n e c e s s a r y  c a p a b i l i t i e s ,  
t h e  m o n i t o r i n g  o f  p e t r o l e u m  i n  m a r in e  o r g a n i s m s  
( e s p e c i a l l y  t h o s e  o f  c o m m e r c ia l  i m p o r t a n c e )  c o u l d  be  
u n d e r t a k e n  u n d er  t h e  p r o j e c t .  I t  was c o n s i d e r e d  
n e c e s s a r y  t o  m o n i t o r  c e r t a i n  p a r a m e t e r s  o f  p e t r o l e u m  
p o l l u t i o n  t h a t  w ou ld  f a c i l i t a t e  i d e n t i f i c a t i o n  o f  
l i k e l y  s o u r c e s  o f  p o l l u t i n g  p e t r o l e u m .  I t  was t h e r e f o r e  
recommended t h a t  t h o s e  i n s t i t u t i o n s  w i l l i n g  and a b l e  
t o  do s o  s h o u l d  m o n i t o r  t r a c e  e l e m e n t s  s u c h  a s  s e l e n i u m  
and vanad ium  i n  p o l l u t á n t  o i l ,  a s  w e l l  a s  u s e  c r u d e  o i l  
s t a n d a r d s  i n  a d d i t i o n  t o  c h r y s e n e  s t a n d a r d s .

5 .  I n t e g r a t e d  G l o b a l  Ocean S e r v i c e  S y s te m  (IGOSS)

I t  was a g r e e d  t h a t  a  b a s i s  f o r  b u i l d i n g  up t h e  IOC-WMO 
I n t e g r a t e d  G l o b a l  Ocean S e r v i c e s  S y s t e m  i n  t h e  r e g i o n  
s t i l l  n e e d e d  t o  be  d e v e l o p e d .  I t  was n o t e d  h ow ever  
t h a t  IOC had g r a d u a l l y  b e e n  d e v e l o p i n g  r e g i o n a l  

c o m p o n en ts  o f  t h e  IOC G l o b a l  S e a - l e v e l  O b s e r v i n g  
S y s te m  (GLOSS) a s  w e l l  a s  a s s i s t i n g  i n t e r e s t e d  member 
s t a t e s  u n d e r  t h e  IOC-VCP o r  t h r o u g h  b i l a t e r a l  a r r a n g e ­
m e n t s ,  w i t h  t h e  i n s t a l l a t i o n  and o p e r a t i o n  o f  l o c a l  
t i d e  g a u g e s .  The R e g i o n a l  Com m ittee  d e c i d e d  t o  
n o m in a t e  a R e g i o n a l  C o - o r d i n a t o r  t o  o v e r s e e  t h e
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development of a Regional Component of the IOC Global 
S e a - l e v e l  O b s e r v i n g  S y s te m  (GLOSS) and c a l l e d  on i t s  
member s t a t e s  t o  e a c h  n o m in a t e  a N a t i o n a l  C o - o r d i n a t o r  
f o r  GLOSS t o  work w i t h  t h e  R e g i o n a l  C o - o r d i n a t o r .

The Com m ittee  n o t e d  w i t h  a p p r e c i a t i o n  and g r a t i t u d e  
the assistance received from the U.S.A., the U.S.S.R., 
P o r t u g a l  and C hina  i n  t h e  p r o v i s i o n  o f  t i d e  g a u g e s  t o  
member s t a t e s  o f  t h e  r e g i o n  and from G reat  B r i t a i n  i n  
p r o v i d i n g  t r a i n i n g  i n  s e a - l e v e l  m ea su rem en ts  t o  m ar ine  
s c i e n t i s t s  and t e c h n i c i a n s  from t h e  r e g i o n .

M arine  S c i e n t i f i c  I n f o r m a t i o n  Exchange

The R e g i o n a l  Com m ittee  w e lcom ed  a p r o p o s a l  t o  d e v e l o p  
r e g i o n a l  c o o p e r a t i o n  i n  m a r in e  s c i e n t i f i c  i n f o r m a t i o n  
e x c h a n g e  w i t h  a v i e w  t o  t h e  c r e a t i o n  o f  a r e g i o n a l  
component  o f  ASFIS. I t  n o t e d  w i t h  a p p r e c i a t i o n  t h e  
e x p e r i e n c e  o b t a i n e d  from t h e  K e n y a -B e lg iu m  P r o j e c t  i n  

Marine Sciences and decided as a first step to c a r r y  
o u t  a 1 5 - 1 8  months  p i l o t  p h a s e  p r o j e c t  i n  t h e  r e g i o n ,  
b a s e d  a t  t h e  Kenya M arine  and F i s h e r i e s  R e s e a r c h  
I n s t i t u t e .

T r a i n i n g ,  E d u c a t i o n  and M utual  A s s i s t a n c e  (TEMA)

The R e g i o n a l  Com m ittee  d e c i d e d  t o  prom ote  g r e a t e r  
e f f o r t  by member s t a t e s  t o  d e v e l o p  e n d o g e n o u s  m ar in e  
s c i e n c e  c a p a b i l i t y  t h r o u g h  s e l f  r e l i a n c e  a s  f a r  a s  
p o s s i b l e  and t h r o u g h  c o o p e r a t i o n  w i t h  o t h e r  c o u n t r i e s .  
The Com m ittee  r e c o r d e d  i t s  a p p r e c i a t i o n  o f  o n - b o a r d  
t r a i n i n g  o p p o r t u n i t i e s  o f f e r e d  t o  l o c a l  m ar in e  

scientists by foreign research vessels (e.g. those of 
USSR and West Germany) c a r r y i n g  o u t  o c e a n o g r a p h i c  
r e s e a r c h  e x p e d i t i o n s  i n  t h e  EEZs o f  member c o u n t r i e s  
o f  t h e  r e g i o n .  I t  was p o i n t e d  o u t  t h a t  f o r  maximum 
b e n e f i t  t o  be d e r i v e d  from s u c h  o p p o r t u n i t i e s ,  t h e  
l o c a l  s c i e n t i s t s  s h o u l d  be  i n v o l v e d  a t  e v e r y  s t a g e  o f  
t h e  e x p e d i t i o n  -  p l a n n i n g ,  e x e c u t i o n ,  a n a l y s i s  and 
e n t e r p r e t a t i o n  o f  d a t a .



The Com m ittee  a l s o  p o i n t e d  o u t  t h e  g r e a t  n eed  f o r  
t h e  e s t a b l i s h m e n t  o f  p o s t g r a d u a t e  t r a i n i n g  programmes  
i n  t h e  U n i v e r s i t i e s  o f  t h e  r e g i o n s ,  e s p e c i a l l y  i n  t h e  
a r e a s  o f  C h e m ic a l  O c e a n o g r a p h y ,  P h y s i c a l  O cea n o g ra p h y ,  
M arine  G e o lo g y  and Marine  and Ocean E n g i n e e r i n g .  I t  

u r g e d  the Secretary o f  IOC t o  liase with Unesco and
e x p l o r e  t h e  p o s s i b i l i t y  o f  r e v i v i n g  o r  s a l v a g i n g  t h e
Unesco-ECA P r o j e c t  on t h e  D e v e lo p m e n t  o f  Marine  
S c i e n c e  and T e c h n o l o g y  i n  A f r i c a  ( 1 9 8 1 )  w h ic h  had been  
w orked o u t  t o  a s t a g e  t h a t  was r e a d y  f o r  i m p l e m e n t a t i o n .

E l e c t i o n  o f  Chairman and V i c e  Chairman

The R e g i o n a l  C om m ittee  e l e c t e d  P r o f e s s o r  A .S .  Msangi
( T a n z a n i a )  t o  s e r v e  a s  Chairman f o r  a n o t h e r  term  and Dr.
S .  R agoonaden  ( M a u r i t i u s )  t o  be  t h e  V i c e  Chairman.

A . S .  M sa n g i ,  
CHAIRMAN -  IOCINCWIO

15 March, 1988
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4 . K e n y a n - B e l g i a n  P r o j e c t  i n  M a r i n e  S c i e n c e  
A n  A p p r o a c h  t o  b i l a t e r a l  c o - o p e r a t i o n  
i n  M a r i n e  S c i e n c e s  .

The g o a l  o f  t h e  KBP is  to obta in  an integrated, and  
m u l t i d i s c i p l i n a r y  r e s e a r c h  p rogram .
For the in itiation  of th is  b ila tera l agreement, which the KBP is, 
we have ta k en  in to  account  th e  advice and. re so lu t io n s  of the  
I n t e r n a t i o n a l  O r g a n i z a t i o n s  and  we h a v e  tr ie d  to avoid the  
mistakes apparent  in e x i s t in g  projects.  I t  is important to have  
a p p r o p r ia te  l a b o r a t o r y  s p a c e  ( a i r - c o n d i t i o n e d  a n d  w e l l  
maintained) for  the  equipment and tra in ed  s t a f f  to operate and  
maintain th e  i n f r a s t r u c t u r e .
Our principal  aim is  th e r e fo re  to l in k  research,  I n f r a s t r u c t u r e  
and e d u c a t i o n  and  to  g iv e  t h e  p r o j e c t  an  in t e r d i s c ip l in a r y  
ch a ra c ter .
The research  is  mainly done in the  co u n try  where th e  project  is  
based, namely Kenya, in order to avoid s i t u a t io n s  where African  
researchers  s t a y  for  some time a t  European Univers it ies ,  working 
on typ ica l  European problems to obta in  th e ir  PhD. Upon r e t u r n  in 
their country ,  th e y  don’t  have  th e  in f r a s t r u c t u r e ,  nor enough  
basic s c i e n t i f i c  e l e m e n t s  to a p p ly  t h e i r  k n ow led ge  in  the ir  
country.

The basic  idea t h a t  we e laborated  in the  KBP cons is ted  
of  s e n d i n g  a B e l g i a n  E x p e r t  f o r  so m e  w e e k s  t o  Kenya,  t o  do  
r e s e a r c h  to g e th e r  with a Kenyan homologue on a specif ic  local  
problem. A f t e r  t h a t ,  a r e s e a r c h  p l a n n i n g  i s  made up. T h e  D o cu m en t  
in A n n ex  g i v e s  you t h e  l i s t  o f  r e s e a r c h e r s  working in the  
fram ew ork  o f  t h e  KBP a n d  t h e i r  r e s p e c t i v e  r e s e a r c h  s u b j e c t .
Until  now we had the  co llaborat ion  of Belgian e x p e r t s  in the  
fo l low in g  f i e l d s  : L ib r a r ia n  Sc ien ces ,  D a t a - b a s e  Management,
Biological  O cea n o g ra p h y  ( P la n k t o n ,  Primary and  S econ d ary  
P r o d u c t i o n ) ,  C h em ica l  a n d  P h y s i c a l  O c e a n o g r a p h y  a n d  
Ecophysiology.
When n e c e s s a r y ,  an A f r ic a n  s c i e n t i s t  i s  s e n d  to  a B e lg ia n  
laboratory for  a s h o r t  period in order to specialize. Up to now 
we obtained 4 fe l lo w sh ip s  fo r  th e  FAME course  (2 y ea rs  durat ion)  
and 5 fe l low sh ip s  for  sh or t - term  tra in in g .  Upon r e t u r n  th e y  will 
bring t h e  n e c e ssa r y  i n f r a s t r u c t u r e  to cont in ue  th e ir  work in 
Kenya.
The S c i e n t i f i c  P u b l i c a t i o n s  a r e  w r i t t e n  by  t h e  K enyans  in  
collaboration with th e  Belgian experts .
Besides th e  Belgian Experts,  we had a lso  s c i e n t i s t s  from other  
countr ies  : Prof. Yarish from th e  Stamford University-USA for
M a c r o - a l g a e ,  Mr. J . W e s t o n  f r o m  t h e  F r i e n d s  World C o l lege -U S A  
working on Biological Oceanography.

A p art  from t h e  r e s e a r c h ,  fo r  which we have a basic  
laboratory where th e  biological  and chemistry research  is in f u l l  
ex p an s ion ,  we would l ike  to draw your a t t e n t io n  on 2 log is t ic  
units ,  founded by th e  KBP : the  Documentation Centre and the
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T h e  Do c u m e n t a t i o n  C e n t r e

With t h e  f u n d s  a l l o c a t e d  to t h e  KBP, i t  was q u i t e  
im poss ib le  to  e s t a b l i s h  a complete l ib r a r y  on Marine Sciences.  
This, not  being a priority ,  we opted for  s e le c t iv e  l i t e r a tu r e .  
Prof.Dr. L.Egghe of the  LUC (U n ivers i ty  of Limburg, Belgium) gave  
s e v e r a l  seminars for  th e  r e sea rch ers  of th e  Kenya Marine and  
F i s h e r i e s  R e s e a r c h  I n s t i t u t e  (KMFRI), Mombasa on t h e
possibil i t ies  and ways to get sc ien t i f ic  l i t era tu re .  The requests
from the sc ien t is t s  are collected, by Mrs. Mwobobia, the Librarian
of th e  I n s t i t u t e  . Up to recen t ly ,  th e  search es  were th en  s e n t  to 
Prof. Egghe, who executed  th e  search es  in th e  DIALOG Data-base.  
Then, a b s t r a c t s  were s e n t  back to Mombasa, where th e  s c i e n t i s t s  
could make a se lec t io n  and th e n  get  copies of th e  l i t e r a t u r e  from 
the LUC. Recently,  however, we have  s t a r t e d  doing the  searches  in 
DIALOG in  our  Computer S e c t io n  which p r o v e s  to be a more 
e f f i c i e n t  approach.

Apart from th e  l i t e r a t u r e ,  obta ined th rou gh  th e  LUC, a l l
Belgian ex p er ts ,  coming to Mombasa, br ing  specif ic  l i t e r a t u r e  as
well.
In two y e a r s ,  we h a v e  c o l l e c t e d  more t h a n  50,000 p a g es  of
s c i e n t i f i c  l i t e r a t u r e ,  c o n s u l t e d  i n t e n s i v e l y ,  n o t  o n l y  by
r e s e a r c h e r s  from KMFRI, b u t  a lso  from e.g. th e  U niv ers i ty  of 
Nairobi.

We ca n  t h e r e f o r e  c o n c l u d e  t h a t  we a c h i e v e d  a
considerable  su ccess  with a minimum of expense.

The Computer Centre

The Computer C en tre  was e s t a b l i s h e d  in 1985 by Ms.
W.Ogaye (KMFRI), Mr. H.Onyango (KMFRI) and  Mr. P.Pissierssens
(KMFRI-KBP). I t ’s  h i s to r y  and to d a y s  a c t iv i t i e s  are described in
d eta i l  in Chapter 8.

Possibilities of Expanding the KBP

In Kenya, we have  e s ta b l i s h e d  good co n ta c ts  with the  
U n i v e r s i t y  of  Nairobi,  t h e  Government Chem ist’s  Department-  
Mombasa, t h e  F i s h e r i e s  D ep artm en t  and  w ith  t h e  W ild li fe  
Departments in Mombasa, Malindi, Lamu and Shimoni.
The in teg ra t io n ,  sp ec ia l iza t io n  and r a t io n a l iz a t io n  of means has  
g iv e n  u s  t h e  p o s s i b i l i t y  to  omit t h e  d u p l i c a t i o n  of  h e a v y  
i n f r a s t r u c t u r e  and to optimize i t ’s  usage.

The Documentation Centre as well as  th e  Computer Centre  
can be developed for  th e  whole region and th e  publicat ion  of a 
R egio na l N ew s le t t e r  would be v e r y  u s e f u l .  These topics are 
discussed  in d e ta i l  in Chapter 5.

I

It sh o u ld  be poss ib le  for  an e x p e r t  coming to Mombasa to 
tra in  not on ly  one or two Kenyans b u t  a few other  s c i e n t i s t s  from 
t h e  r e g io n  a s  well. The progress  in Marine Sciences for  East -  
Africa would be tremendous because  in a few y ea rs  time th e  region
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would liave it’s own experts !
Concerning the post-graduate course "Fundamental and 

Applied Marine Ecology" organized at the Free University of 
Brussels QVUB), we could give priority to students from East- 
Af rica.

The research,  p r in c ip a l ly  done in mangroves creeks and  
on c o r a l  r e e f s  is  in a c c o r d a n c e  w ith  t h e  p r i o r i t i e s  of  t h e  
In tern a t io n a l  Organizat ions concerning the  preservat io n  of f lora  
and fa u n a  of th e  Indian Ocean Region and log-term exp lo ita t io n  of 
Coast Resources.
We t h e r e f o r e  hope to develop th e  research  in th e  whole East-  
A fr ic a n  r e g io n  in c o l l a b o r a t i o n  w i t h  t h e  I n t e r n a t i o n a l  
O rgan iza t ion s .

Co n c l u s i o n

A f t e r  two y e a r s  o f  c o -o p e r a t io n ,  th e  KMFRI possesses  a hasic  
in f r a s t r u c t u r e  for  thematic biological  and chemistry research,  a 
Documentation Centre and a Computer Centre.
The c u r r e n t  d e s c r i p t i v e  r e s e a r c h  h a s  to he in te g r a te d  in a 
f u n c t i o n a l  model.
At present ,  th e  fu n dam enta l  research,  e s s e n t ia l  to e s t a b l i s h  good 
management, h as  r e s u l t e d  in an experimental  o y s ter  c u l t u r e  and a 
small s ca le  a lgae  cu ltu re .

Speaker : Dr. E. Martens, Kenya-Belgium Project
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5 . R e g i o n a l  I n f o r m a t i o n  E x c h a n g e  i n  t h e  
E a s t - A f r i c a n  R e g i o n

5.1 D o c u m e n t a t i o n  C e n t r e
Many U n iv e r s i t i e s  and. Sc ient if ic  I n s t i t u t e s  are fac ing  

f i n a n c i a l  l i m i t a t i o n s .  U s u a l l y  t h e  f i r s t  v ic t im s  in b u d g e t  
r e s t r i c t i o n s  a r e  t h e  Libraries.  Periodicals  which are e s s e n t i a l “ 
for Research are no longer  subscr ibed  to, leav in g  S c ie n t i s t s  in a 
posit ion  i s o l a t e d  from t h e  c u r r e n t  r e s e a r c h  c o n t i n u o u s l y  
advancing in th e  r e s t  of th e  world.

Exchange between Libraries  from th e  var ious  I n s t i t u t e s  
are scarce in th e  Region. Therefore  S c ie n t i s t s  are not aware t h a t  
valuable  l i t e r a t u r e  may be a v a i la b le  somewhere in East-Africa .

R e q u e s t s  f o r  l i t e r a t u r e  p e r s o n  t o  p e r s o n  to  
Scient is ts  o verseas  can ta k e  qu ite  long Cup to s e v e r a l  months).

For th e  above reasons,  a Regional Documentation Dispatch  
Centre would prove to be extrem ely  u s e fu l .  A proposal, named 
Regional Co-operation in S c ien t if ic  Information Exchange in the  
West Indian Ocean (RECOSCIX-WIO) h as  been designed :

A Regional Dispatch Centre will  ca rry  out  th e  fol lowing d u t ie s  :
: Aquatic  Sciences and F isher ie s  A b str a c ts  (ASFA) : a CD-ROM

v e r s io n  of  t h i s  D a t a - b a n k  w i l l  be l o c a t e d  a t  t h e  RDC.
: WIO R eg io n a l  L ib r a r y  D a t a b a s e  (WIOLIB) : This d ata -bank ,

c en tra l ized  a t  th e  RDC will  in c lu de  th e  fol lowing information :
- P e r io d ic a l s  ( r e l a t e d  to  Marine S c ie n c e s )  a v a i la b le  in the

l i b r a r i e s  of  th e  Region.
- Im p ortan t  r e f e r e n c e  w orks  ( r e l a t e d  to  Marine S c ien ces )  

a v a i la b le  in l ib r a r ie s  of th e  Region.
- Pub l ica t io ns  of th e  I n s t i t u t e s  in th e  Region.
- UN-publications and reports .
- UNEP Library D ata -base  l in k  : t h i s  d a ta -b a se  will a lso  be 

a v a i la b le  to th e  Region.
- I n te r n a t io n a l  I n te r l ib r a r y  Lending Service : a f t e r  se lect ion  

of t i t l e s ,  o b t a in e d  from t h e  d i f f e r e n t  a v a i l a b l e  d a t a ­
bases,copies can be obta ined  th ro u g h  th e  network.

- E le c t r o n ic  Mail : i f  t h e  h a r d w a r e  i s  a v a i l a b l e  and  
communication is  possible, messages can be exchanged th ro u g h  
an e lec tron ic  (PC-PC) network.

The RECOSCIX-WIO Project  Proposal h as  been proposed to 
the Region d u r i n g  t h e  Second S e s s io n  of  t h e  IOC R eg io na l  
Committee f o r  th e  Co-operative In v es t ig a t io n  on th e  North and  
Central  W estern  In d ia n  Ocean (Tanzania,Arusha,  7-12 december 
1987).The R eg io n a l  Committee d ec id ed  to  a d o p t  t h e  project  in 
principle and th e  implementation of th e  f i r s t  phase  in practice.
The R eg ion a l  Committee in v i te d  th e  Kenya Marine and Fisheries  
Research I n s t i t u t e  (KMFRI) to ac t  a s  th e  Dispatch Centre for  the  
RECOSCIX-WIO P r o j e c t  d u r i n g  t h e  P i lo t  P hase ,  in view of th e  
existence of th e  required f a c i l i t i e s  th e r e  a t  t h i s  time.

IOC and UNESCO are now search in g  f u n d s  for  th e  f i r s t  
phase of t h i s  Project, as  well as for  th e  fol lowing phases.
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Improving e f f e c t i v e  t r a n s f e r , co o r d i n a t i v e  a n d  r e f e r r a l  s y s t e m .

What is a documentation Centre?

A d o c u m e n ta t io n  c e n t r e  i s  an  i n s t i t u t i o n  t h a t  a c q u i r e s ,  
processes and dissem inates  information to persons requir ing  it.
It o f f e r s  s e r v ic e s  su ch  as  q u est io n  and answer services ,  c u r r e n t  
awareness serv ice  (access ions  l i s t s ,  c o n te n t s  pages and se lec t iv e  
d is s e m in a t io n  of  in f o r m a t io n  (SDI) a n d  com puter  searches,  i t
produces  Indexes and bibliographies .  The documentation centre  
also has access to other information sources like data bases and 
l ibrar ie s  and documentation c e n tr e s  a l l  over th e  world.

A documentation cen tre  u s u a l l y  spec ia l izes  in a specif ic  su b je c t  
area and d ea ls  with a p a r t ic u la r  group of users .  A documentalist  
id en t i f ie s  a group of people with common i n t e r e s t  who are growing 
in in fo r m a t io n  awareness and provides them with a specia l ised  
s e r v ic e s ,  e.g. SDI.

What is th e  role  of documentation centre?

In o rd er  f o r  a d o c u m e n ta t io n  c e n t r e  to  s e r v e  t h e  p u b l i c  
e f f i c i e n t l y  a n d  e f f e c t iv e ly ,  u s e r s  needs and th e ir  information  
s e e k in g  b e h a v io r  m ust  become a c e n tr a l  focu s  of th e  c e n tr e ’s 
system . I n fo r m a t io n  s t r a t e g i e s  sh o u ld  th ere fo re  be c a r e fu l ly  
planned in order to su p p ly  people, d ir e c t ly  and in d ir e c t ly  with 
the r ig h t  information a t  th e  r ig h t  time.

How d o c u m e n ta t io n  c e n t r e s  help re se a rc h e r s  in th e ir  research  
projects.

R esearch  i s  v i t a l  f o r  development.  Researchers need c u r r e n t  
information in order to p lan and s u s t a i n  th e ir  research  progress.  
U n a v a i la b i l i ty  of  new knowledge is  however a press in g  problem to  
researchers  in developing countr ie s .  They need information about  
s im ilar  work being done elsewhere, e sp ec ia l ly  in co u n tr ie s  with  
s im ilar  problems,  a n d  a l s o  need in depth  information t h a t  is  
n e c e s s a r y  to  t e s t  r e s u l t s  a n d  e v a l u a t e  t h e i r  work. T h is  
information can be found in documentation centres .  Researchers  
also need information to f u r t h e r  th ie r  profess ion a l  acumen. This  
need can be s a t i s f i e d  i f  a r e se a rc h e r ’s  prof i le  is  known and the  
researcher is kept  on th e  SDI serv ices  of  a documentation centre.  
Other u s e f u l  s e r v i c e s  t h a t  would o f f e r  c u r r e n t  information  
include th e  c u r r e n t  awareness  serv ices  (accessions l i s t s ,  monthly  
b u l le t in s ,  c o n te n t  pages, a b s t r a c t  Jou rn a ls  indexes)  and computer 
searches from o th er  d a ta  bases.

Searching.

The s e a r c h  s o f t w a r e  i s  u s e r - f r i e n d l y  and th ere  is  v i r t u a l l y  
u n l im ited  space on th e  disc for  ’h e lp ’ information. People who 
are a l r e a d y  f a m i l ia r  w ith  th e  procedure of making an online  
search u s in g  Dialog comman la n g u a g e  are  comfortable with ’Compact 
Cambridge’. For s e a r c h l i n e  f i e l d s  a v a i l a b l e  in CD-ROM see  
attached  sample. The main b e n e f i t  of CD-ROM is unlimited access



to information a t  a f ixed  cost, i.e. without on l ine  cha rges .  You 
can a f fo r d  to format and reformat your search  s t r a t e g y  u n t i l  you 
have re tr iev ed  th e  information you need. There are two search  
l e v e l s ,  i.e. menu d r iv e n  and command level .  The menu driven  
search le v e l  is  designed to enable  th e  u ser  to s t a r t  searching  
without prior knowledge of  search  techniques .  The command lev e l  
is f a s t  and similar to DIALOG command language.

Remarks

CD-ROM products are giving more people t h a n  ever before access to 
vast a m o u n t s  of information b y  enaling users to search for 
themselves because time is not a cost factor.
Costs for  aquir ing  d a ta  are known upfront .  This will enable  the  
users mangers or adm in is tra tors  to budget  more a c c u r a te ly  for  the  
purchase of th e  d ata  base or i t s  updtates .

Users for  th e  online sea rch in g  can be tra in ed  a t  l e s s e r  expense.

More l i b r a r i e s  and  in f o r m a t io n  c e n t r e s  and  o t h e r  r e s e a r c h  
i n s t i t u t e s  will be ab le  to su b scr ib e  to d a ta  bases  r e l e v a n t  to 
them. T h is  means t h a t  t h e y  w i l l  be a b le  to search  locally ,  
/e n co u n ter in g  n on e  of  t h e  n e g a t i v e  a s p e c t s  of  remote online  
aaccess ,  i.e. t e le co m m u n ica t io n s ,  c o n n e c t - t im e  c h a r g e s ,  poor 
response times in b u sy  periods and bad connections.

CD-ROM for  information dissem ination.

At present, a formatted Compact Disc Read only Memory (CD-ROM) 
disk, which is  made out of p la s t ic  and measures IScm diameter and
1.2 mm th ick ,  can s to r e  v a s t  q u a n t i t i e s  of information (more th a n
100,000 f u l l y  indexed pages). The d isk  weights  only a few grams. 
It o f f e r s  r e l i a b i l i t y ,  permanence' and d u ra b i l i ty .  Compact d isk s  
are not a f f e c t e d  by s t i c k y  materials ,  cratchces,  rough handling,  
etc.

Hardware.

Compact d isk  system s are l ik e ly  to be based on s ta n d a r d  micro 
computer hardware such  as IBM PC, MS-DOS, etc. Micro computer's 
i n t e r f a c e s  to  a c c e s s  compact d i s k s  are a lr ead y  a v a i la b le  from 
m anufacturers  su ch  as  Sony, Hitachi and Philips.

The s o f t w a r e  a n d  d a t a  base(s)  can be recorded into  one disk
e f f e c t iv e ly  combining so ftw are  d i s t r i b u t i n  with d ata  publish ing .  
The u ser  need on ly  t u r n  th e  computer on to access th e  d a ta  and
the system will autom atica lly  load from th e  comact disc.

A5FA on CD-ROM.

ASF A is  a v a i la b le  on CD-ROM as  "COMPACT AQUATIC SCIENCES AND 
FISHERIES”. The aquatic  sc iences  and f i s h e r ie s  A b stra c ts  data  
base is  a, complete in t e r n a t io n a l  d a ta  base a va i lab le  e x c lu s iv e ly  
from Cambridge Sc ient if ic  A bstracts .
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The compact Cambridge ASFA CD-ROM c o n t a i n s  a l l  t h e  in fo rma t ion  
in the  DIALOG ASFA d a t a  hase from 1982-1906 a n d  u p d a t e d  q u a r t e l y .  
It in c lu d es  c i ta t io n s  and a h s r a c t s  se lec ted  from leading jo u r n a ls  
as  well  a s  r e p o r t s ,  monographs, d i s se r ta t io n s ,  grey l i t e r a t u r e  
and p r o c e e d in g s .  The c o v e r a g e  i n c l u d e s  a l l  b io lo g ic a l  and  
e c o lo g ic a l  a s p e c t s  of  marine, f r e s h  w a t e r  a n d  b r a c k i s h  
environments,  f i s h e r ie s  a q u a c u l tu r e  and other  l iv in g  resources,  
pollu t ion ,  oceanography, marine meteorology and climatology and  
marine technology.

Workshop top ics

The working of  a documentaion cen tre  will be explained.  D if feren t  
information technolog ies  will  be presented  which might serve  as  
models for  possib le implementation in th e  region.
The RECOSCIX -WIO Proposal will be expla ined  in detail .
A d em o sn stra t io n  will be o f fered  of on - l in e  use  of the  DIALOG 
d a ta -b a se .

S p e a k e r s  : Mrs. J.Mwobobia, KMFRI L ib r a r ia n
Mr. P .P is s ierssens ,  KMFRI-KBP Computer Section
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5 . 2  R e g i o n a l  D a t a ' E x c h a n g e
Many marine r e sea rch ers  in th e  East-A fr ican  Region are working on 
I d e n t i c a l  or c l o s e l y  r e l a t e d  s u b j e c t s .  It is  c lear  t h a t  data,  
coming from t h i s  re search  are important not only  for  th e  one 
s c i e n t i s t ,  h u t  f o r  t h e  whole reg ion .  Modeling of t h e  marine 
ecosystem  a s  w e l l  a s  h a n d l i n g  oil s p i l l s  and o ther  ecological  
d i s a s t e r s  could  he b e t t e r  hand led  i f  more d a ta  could he used
tlie region.

We mention th e  National Oceanographic Data Centres (NODC’s) 
ex is t in g  in th e  framework of th e  In te r n a t io n a l  Oceanographic Data 
and In fo r m a t io n  Exchange (IODE) System. U n fo r tu n a te ly ,  so fa r  
on ly  T anzania  h a s  a d es ig n a ted  National Agency (phase before  
NODC) and Madagascar h a s  nominated a National Co-ordinator for  
IODE.

For immediate u s e  by  t h e  r e s e a r c h e r s  a sy s te m  can he 
envisaged with which d a ta  can he perta ined  by r e sea rch ers  from 
th e  r e g io n  in an  organized  and co n tro l led  way. The Regional  
Dispatch Centre, a lr e a d y  mentioned in th e  former topic, could he 
used here as  well. •
The d ata  could be exchanged  by e lec tron ic  means, us ing  e i th e r  PC- 
PC l in k s  ( if  av a i la b le )  or f lo p p y -d isk s .
However, we wish to s t r e s s  th e  importance of th e  d e f in i t ion  of 
r u l e s  which  s h o u l d  c o n t r o l  t h e  u s e  o f  s c i e n t i f i c  d a t a  : 
especia l ly  u n p u b l i sh ed  d a ta  sh ou ld  be well protected  !

Workshop top ics

It should be d iscussed  i f  and how a data-exchange  network can be
organized.. Special a ttention should, toe given to the protection of 
unpublished  d a ta  and th e  fo l low-up given  by th e  member cou n tr ie s  
and I n s t i t u t e s  to req u ests .

Speaker  : Mr. P . P i s s i e r s s e n s ,  KMFRI-KBP Computer sect ion
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5 . 3  R e g i o n a l  N e w s l e t t e r
A R egional N e w s le t t e r  can be envisaged  in which a l l  s o r t s  of
re levant  information can he communicated to th e  Region.
We suggest  the  following topics :

- This is  ... : in which an I n s t i t u t e  will presen t  i t s e l f  to the  
Region. A ll  S c i e n t i s t s ,  S c i e n t i f i c  , P rogram m es ,  s p e c i a l  
i n f r a s t r u c t u r e ,  R esea rch  V e s s e l s ,  Co-operation Projects  etc. 
etc can toe presented.

- Im portant R eg io na l or I n t e r n a t i o n a l  Workshops, t r a i n i n g  
c o u r se s ,  meetings,  v i s i t s  from important sp ec ia l i s t s .

- The a v a i la b i l i t y  of new s c ie n t i f i c  d a ta - s e t s .

- New a r r i v a l s  in th e  l ibrar ie s .

- Scientif ic  S t a f f  changes

- UN announcements

This Newsletter can be s e n t  to a l l  the Marine Science In s t i tu te s  
in the  Region, to UN and o th er  In te r n a t io n a l  o rgan iza t ion s  and to 
important Marine S ta t io n s  in th e  r e s t  of th e  World.
It is  c l e a r  t h a t  t h i s  will  be a unique way to promote Marine 
Sciences in East-Africa .

Workshop top ics  :

The n e c e s s i ty  and p ra c t ica l  organ iza t io n  of t h i s  Newsletter can  
be d iscussed .
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6 . T i l e  H i g h e r  I n s t i t u t e  f o r  D o c t o r a l  a n d  
P o s t d o c t o r a l  R e s e a r c h  a n d  E d u c a t i o n  .

Dear Colleagues,

I will toe very short again. I will t e l l  you about some ideas I
l ik e  to d i s c u s s  w ith  you  a n d  w ith  t h e  Kenyan a n d  Belgian 
a u t h o r i t i e s .
The idea to d i s c u s s  t h i s  possib le  new Kenyan-Belgian project  with 
you is  for  th e  fol lowing rea so n s  : I hope it  can be a prototype,  
a pilot project ,  a p art  of  a ’Consortium for  Marine Sciences in 
th e  Region. The Complete Consortium h as  to be build  in f u l l  
collaborat ion  with your co u n tr ie s  and European Countries. The
Complete Consortium s h o u l d  be f u l l  w ork ing  in  1992   A
Consortium b e tw een  t h e  E a s t  A fr ic a n  c o u n t r ie s  and the  EEC. 
c o u n t r i e s .  With th e  co l la borat io n  of UNEP, IOC, UNESCO, FAO .... 
Let me t e l l  you i t 'a  eaay  .......

The idea is  a Master degree in Marine Sciences can be obta ined in 
some E.African countr ie s ,  or o th er  co u n tr ie s  a l l  over th e  world. 
If possible, th e  t h e s i s  to obta in  a Master degree s h a l l  be done 
with material of th e  c o u n tr y  i t s e l f .  I t ’s  possible. The Belgian  
customs d i d n ’t  u n d e r s t a n d  why I came b a ck  to Belgium with  
hundreds of books with water or samples of mud ... b u t  th e  th e s i s  
of Oteko is  done on Kenyan mud in Belgium, the  th es is  of Okemwa 
on Kenyan copepods.
But th e  research  for  a Ph.D, I th in k ,  must be done in th e  coun try  
i t s e l f  !! on t h e  p r i o r i t i e s  of  t h e  c o u n t r y ,  so f i t t i n g  in a 
Regional P r o j e c t  ind eed ,  a R eg ion a l  p r o j e c t  r e f l e c t s  t h e  
priorit ies  of th e  countr ies ,  or h a s  to r e f l e c t  it.'
In Kenya, we h a v e ,  a t  t h e  U n iv e r s i ty  of Nairobi, or Kenyatta  
U n iv e r s i t y ,  or Moi U n i v e r s i t y ,  some e x c e l l e n t  e x p e r t s  
professors. In t h a t  case, th e r e  is  no problem for  promotion for  
Kenyans. In Belgium, we have some e x c e l l e n t  e x p e r t s  in Marine 
Sciences : a few of them came up to 4 times, to work with Kenyan 
c o u n te r p a r t  (see a n n ex  : Kenyan-Belgian Project). The work of  
some Kenyan e x p e r t s  are progress ing  towards a Ph.DM 
I propose an agreement between th e  Kenyan U nivers it ie s ,  KMFRI and  
the VUB to co l lab ora te  in Marine Sciences on th e  Ph.D level .
In c o l l a b o r a t i o n ,  t h e  n e e d s  of th e  c o u n tr y  will be d iscussed.  
The Kenyan expert ,  h av in g  a master degree, will work in Kenya 
under th e  super  v is ion  of a Kenyan a n d /o r  a Belgian Expert. The 
Belgian e x p e r t  will  work for  1 or 2 months in Kenya, b u t  not  only  
for  t h e  Kenyan e x p e r t s  : KMFRI will open her  doors for  East  
Africans. This approach would have  a tremendous a d van tage  : on a 
s t a y  of  1 or 2 months h ig h - l e v e l  spec ia l izat ion ,  with seminars  
given  by t h e  d i f f e r e n t  e x p e r t s ,  th e  sarae approach, th e  same 
methodology, an in t e r c a l ib r a te d  research  wil l be carried  out. I 
th ink  t h i s  is  possible, i f  t h i s  Kenyan-Belgian Project  will s t a r t  
in J a n u a r y  1969. But: we will  do on ly  "Marine Ecology", even,  
with some sp ec ia l iza t io n s .
But t h e r e  i s  P h y s i c a l  O cean ograp h y ,  M a r ic u l tu r e ,  Chemical 
Oceanography, Geological Oceanography, Fisheries,  Law of th e  Sea.
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An E ast  A f r i c a n  Consortium has  to he complete : make every
s p e c i a l i z a t i o n .
Belgium d o e s n ’t  h a v e  a l l  t h e s e  e x p e r t s .  In any case, is  too 
small, to supp ort  su ch  a Consortium alone.
But F ran ce  and  Germany, U.K. and Denmark, I ta ly  and Holland, 
Belgium and P ortuga l and Spain : th e y  have.
And Mozambique and Tanzania, Kenya and Somalia, Ethiopia and the  
Seychelles, Mauritius, Madagascar and th e  Commoros : th ey  have,  
or th e ir  s p e c ia l i t ie s  a t  th e  moment, or th e ir  needs !! That the  
Marine Ecologist from th e  Region are  coming to the  Kenyan-Belgian  
Project-, once a year, in te r c a l ih r a t in g  th e ir  research,  d iscu ss in g  
t h e i r  r e s u l t s .  But t h a t  t h e  Kenyan e x p e r t  in Mariculture,  
P h y s ic s  or Chemistry, is going to work in an Italian-Somalian,  
Tanzanian-Danish or Seyche lles -Fran ce  b i la t e r a l  project  : a l l  of
them f i t t i n g  in an EEC -  East African Consortium.....
That Recoscix will be a tool  to s t a r t  n e x t  week, l e t  our, your  
n e w s l e t t e r  be p r in t e d ,  in  two weeks. Let’s  d iscu ss  t h i s  idea, 
le t s  work on it.
When I, persona l ly ,  can be a c a t a ly s a t o r  for  su ch  a Consortium, I 
like to t r y  to s e l l  t h i s  idea!

Thank you

Prof .Ph.POLK
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7. M a r i n e  E c o l o g y  R e s e a r c h  i n  E a s t - A f r i c a

Ï.1 Mi n i s t r y  o f  A g r i c u l t u r e , F i s h e r i e s  a n d  N a t u r a l  R e s o u r c e s , 
M a u r i t i u s

D. Gangapersad. (Coastal and Marine Conservation Unit)

The I s l a n d  of M aurit ius is  of Volcanic origin and covers  
about 1860 km , w ith  t h e  h i g h e s t  mountain peak a t  some 825 
metres. Mauritius is  fo u n d  853 km e a s t  of Madagascar. It is the  
political c en tre  of th e  sovere ign  s t a t e  of Mauritius which also  
includes t h e  i s l a n d s  of Rodrigues, Agalega, Tromelin, Cargados  
Carajos (St. Brandon) and th e  Chagos Archipelago and any other  
is lands  comprised in t h e  s t a t e  of  M a u r i t iu s  (1974: 74 and
Amendment Act N:4, 1982).

Sovereignty  over t e r r i t o r a l  waters  is  l e g i s t la t e d  under  the  
Territotla l  Sea Act and C ontin enta l  s h e l f  Act of 1970 and the  
Maritime Zone Act of 1977 which e x te n d s  th e  t e r r i t o r ia l  sea to 12 
nautical miles. Furthermore, Mauritius claims f u l l  and ex c lu s iv e  
rights over th e  c o n t in e n ta l  s h e l f  which comprises "the s e a te d  and  
subsoil of  th e  submarine area s  th e  e x t e n d s  beyond th e  limit of 
the t e r r i t o r a l  waters  th r o u g h o u t  th e  n a t u r a l  prolongation of the  
large t e r r i t o r y  of  Mauritius to th e  outer edge of the  cont inenta l  
margin" (Mauritius Revised LAWS, 1981: 542). And a 200 n a u t ic a l  
miles E xc lu s iv e  Economic Zone ex te n d in g  from thé  s t r a i g h t  base  
line system used to measure th e  e x t e n t  of th e  t e r r i t o r a l  sea and  
over which t h e  s t a t e  c la im s among o t h e r  p r i v i l e g e s ,  t h e  " 
sovereign r i g h t s  f o r  t h e  purpose of  exploration ,  exp lo ita t ion ,  
conservation and management of a l l  resources" (Mauritius Revised 
laws, 1981:542). F i n a l l y  t h e  s t a t e  c la im s t r a d i t i o n a l  f i s h in g  
rights over th e  n o r th e r n  and d i s t a n t  Saya de Malha Bank.

The E xc lu s ize  Economic Zone of Mauritius covers an area of 
1.7 m i l l i o n  km2

P r e se n t ly  work in r e la t io n  to marine resources  concen tra te  
on the lagoon and o u t e r - r e e f  area only,  with research  exped it ions  
in the EEZ being carried  out  a s  and when fore ig n  v e s s e l s  make 
themselves a v a i la b le  in agreement with Government’s  pr iorit ies .

The s h a l lo w  lagoon  of an area of 243 km2 is  formed by coral  
reefs ( t o t a l  l e n g t h  150 km). The enclosed lagoon r e p r e s e n t s  a 
valuable ecosystem and at  the  same time harbours a very frag i le  
environment m a in ta in e d  u n d e r  complex eq u i l ib r iu m .  l í  i s  
intensive ly exp lo ited  by some 2600 p ro fe ss io n a l  f ishermen la n d in g  
some 1300 to n n es  of f i s h  a n n u a ly .

A part from l e g a l  f i s h i n g  a c t iv i t ie s ,  th e  lagoon ecosystem  
has to ta k e  th e  load of i l l e g a l  f i s h in g  methods, sand  and coral  
removal, l o c a l i s e d  p o l l u t i o n  p r o b le m s ,  im p a c t  o f  h u m an
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recreational a c t iv i t ie s ,  o u t f a l l s  of municipal sewage, dumping of  
solid  w a s te s ,  r u n - o f f s  from a g r i c u l t u r a l  ac t iv i t ie s ,  s i l ta t io n ,  
seepage from co asta l  h a b i t a t s  and in d u s tr ie s ,  and a lso  damage 
caused d u r in g  cyclones.

The combined e f f e c t s  of a l l  these  on' the lagoon has given
way to an. imbalance. Signs of sueli pollution problem are evident:
1) eutrophicat ion  of  some areas  on th e  west coast  assoc ia ted  with 

sewage o u t fa l l s ;
2) population explosion of sea urchins;
3) fr e q u e n t  occurences of th e  red t ide phenomenon;
4) l o c a l i s e d  p o p u la t io n  e x p l o s i o n  of  t h e  crown of t h o r n  

( A c a n t h a s t e r  plancii);
5) dead coral  communities.

C on sc io us  of  t h e  f a c t  t h a t  s u c h  a l e v e l  o f  marine  
e n v ir o n m e n ta l  d e g r a d a t i o n  w i l l  n o t  o n ly ,  a f f e c t  t h e  l i v i n g  
resources of  th e  lagoon, b u t  will have a d irec t  negat iv e  e f f e c t  
on the  economy, th e  Mauritian government h as  decided to give a l l  
due im portance  to  Marine Ecology. Futhermore, th e  awareness  
created both  a t  decision-making le v e l  and a t  n a t ion a l  level ,  to 
the e f f e c t  t h a t  th e  environment in general ,  is  s u f f e r i n g  from the  
im p a c t  o f  s o c i o - e c o n o m i c  a c t i v i t i e s  ( h o u s i n g ,  s e w a g e ,  
communiction, i n d u s t r i e s ,  tou r ism ,  recrea t io n ,  etc.) h a s  led to 
the creation  of a National Environment Commission, chaired by the  
Prime M in is te r  o f  M a u r i t iu s .  T h e r e  i s  a l s o  a N a t i o n a l
Environment Committee which i s  c h a ir e d  by  t h e  M in is ter  of  
Housing, l a n d s  and  E nvir on m en t .  D i f f e r e n t  appropriate  s u b ­
committees a n d  t a s k - f o r c e s  h a v e  a l s o  come up to  d e a l  with  
spec if ic  problem areas.

The sub-committee on Coastal and Marine Resources, chaired  
by the  Minister of  Agricu lture ,  F isheries  and N atura l  Resources,  
has looked in to  th e  multiple f a c t s  of problems l inked  whth the  
co a s ta l  and marine ecosystems. A se r ie s  of recommendation were 
made. P resen t ly ,  Government is  ta k in g  th e  fol lowing act io ns  with  
a view to en su r e  that:
a) control  is  exerc ised  on th e  d ischarge  of p o l lu t a n t s  and on the  

u se  of  p e s t i c i d e s  t h a t  may p e r s i s t  in th e  environment and  
accumulate in th e  l iv in g  organisms;

b) the  e x t in c t io n  of endangered,  v u ln e r a b le  and rare  species of 
f lo ra  and fa u n a  is  avoided;

c) e x i s t in g  n a t u r e  r e se rv e s  are  properly  managed;
d) a resource  is  not  overexp lio ted  so t h a t  s u s t a in a b le  y ie ld  can  

be maitained;
e) the mangrove swamps, coral  r e e f s  and o th er  coas ta l  and marine

habitats are properly managed and maintained.

Government h as  r e c e n t ly  ta k en  th e  decision to:
a) ban th e  sa le  of local  cora ls  and sh e l l s ;
b) r e s t r i c t  t h e  e x p lo i ta t io n  of marine aquarium species (some

100,000 of f i s h  and in v e r t e b r a t e s  are removed a n n u a l ly  for
export);

c) ban th e  f i sh in g ,  la n d in g  and sa le  of marine t u r t l e s .
d) control  th e  ex p lo i ta t io n  of n a t u r a l  o y s te r  beds.
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In view of th e  f a c t  t h a t  h a se - l in e  s t u d ie s  on the  physical ,  
chemical  a n d  b io lo g ic a l  a s p e c t s  a r e  r e q u i r e d  to  a s s e s s  
s c i e n t i f i c a l ly  th e  " s t a t e  of health" of the  coas ta l  and marine 
ecosystem , to  monitor  t h e  c h a n g e s  and  t r e n d s  in th e  marine
environment a n i  to have at  h a n i  the necessary  l a t a  for programme
se t t in g ,  p l a n n i n g  and. i mpl ement at i on ,  t h e  Mi n i s t r y  of
Agriculture ,  F isheries and N atu ra l  Resources h a s  s e t  up a Coastal  
and Marine C o n s e r v a t io n  U n it .  T h is  is  a f i r s t  s tep  towards  
"Marine Ecology" s tu d ie s .  The work ahead is  g igantic ,  h u t  with 
new f a c i l i t i e s  and a d d it io n a l  s t a f f ,  th e r e  is  hope t h a t  r e s u l t s  
will soon s t a r t  appearing.

A project  proposal for  th e  creation  of a Marine Conservation  
Centre h a s  a lrea d y  heen submitted .  It a lso  in c lu d es  th e  creation  
of Marine Parks.

U nder  t h e  COMARAF Program m e ( 1 s t  p h a s e ) ,  (UNESCO 
Sponsorship) th e  team in Mauritius h as  a lrea d y  s t a r t e d  th e  s t u d y  
of th e  r e la t io n sh ip  between n u t r i e n t  l e v e l s  and p ro d u ct iv i ty  at  
se lected  s i t e s  of th e  lagoon. Data on th e se  parameters will be 
c o l l e c t e d  a s  a b a s e l i n e  a n d  a lso  for  comparative a n a ly s i s  of 
s i t e s  s i t u a t e d  in d i f f e r e n t  environments to t r y  to f in d  impact of  
in puts ,  from l a n d - b a s e d  s o u r c e s  on t h e  la g o o n  environm ent:  
e u t r o p h i c a t i o n ,  exchange  of  materia ls  in th e  lagoon, pollution,  
etc.

Following th e  workshop on coral  r e e f s  proposed la t e r  th i s  
year, our s c i e n t i s t s  will be tr a in e d  to s t u d y  coral  r e e fs  and use  
methodologies t a u g h t  d u r in g  th e  workshop. This will r e s u l t  in 
b r o a d e n in g  t h e  p a r t i c i p a t i o n  o f  M a u r i t ia n  s c i e n t i s t  in  t h e  
COMARAF project .

A v a s t  programme will  be u n d e r ta k e n  by th e  co a s ta l  and 
Marine Conservation u n i t  and th e  U n iv ers i ty  of Mauritius with the  
help  of  A ix - M a r s e i l l e  U n i v e r s i t y .  T h is  s t u d y  programme will  
in c lu d e;  g e o lo g y ,  s e d im e n to lo g y ,  c o r a l  r e e f  ecology,  e f f l u e n t s  
and po llu t ion ,  a q u a c u l tu r e  and management of l iv in g  resources ,  
coasta l  zone management, remedial measures fo r  th e  protection  of 
the lagoon and ree f  systems.  A s u r v e y  of Rodrigues Is land in 
re la t ion  to marine co n serva t ion  was carried  out  in J a n u a ry  1986. 
A s u r v e y  of mangrove areas  h a s  a lso  been completed.

Government is  a lso  p r e s e n t ly  s t u d y in g  th e  l e g i s la t io n  with a 
view to amend e x i s t in g  laws and r eg u la t io n s ,  to add new ones so 
as to  c o n s o l i d a t e  t h e  l e g a l  fram ework f o r  p r e v e n t io n  and
enforcement so as to control degradation and to preserve the  
coasta l  and marine environment.

Annexes .comprise of:

1) A c t i v i t i e s  o f  t h e  F isher ies  Research and Development
Division

2) Some n o te s  on cora ls
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F a c i l i t i e s  a v a i l a b l e  I n  M a u r i t i u s :

A; Public Sector:

1) The Albion Fisheries Research Centre including a freshwater
giant prawn hatchery;

2) The Marine Shrimp Experimental Centre (hatch ery  and ponds);
3) the La Ferme Fish Farm for  fr e sh w a te r  a q u a c u l tu r e  (prawn and

carps);
4) t h r e e  IO.m lo n g  f i h r e s g l a s s  v e s s e l s  for  o u te r -r e e f  work, 

esp ec ia l ly  in connection with Fish-Aggregating-Devices  (FAD) 
fo r  pelagic  f i sh e r y .

B: P r i v a t e  Sector:

1) Fresh water prawn h a tc h e r y  (Camarón Co. Ltd. Mon Treson Mon
D e s e r t  S .E.);

2) Fresh water prawn farm (Ferney S.E.);
3) Barachois (marine f i s h  farms) for  c u l t u r e  of  f in f i s h ,  o y s te r s  

and crabs.

F i s h e r i e s  S e r v ic e s :

a) the Fisheries Research and Development Division
b) t h e  F isher ies  Protection Service.

Address: C o a s ta l  a n d  Marine C o n s e r v a t io n  U nit ,  F i s h e r i e s
S e r v ic e s ,  M in i s t r y  of  A g r i c u l t u r e ,  F i s h e r i e s  and  
N a t u r a l  R eso u rces ,  3rd leve l ,  E. Anquetl l  Building,  
PORT LOUIS, MAURITIUS. Tel. 012091-99.
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7 . 2  Un i v e r s i t y  o f  As m a r a , Et h i o p i a

Marine Ecology Research Ac t i v i t ie s  on the Red Sea Coast of 
Ethiori a .

by Prof.Dr,  E. Bekele

The var ious  a sp ec ts  of Marine Ecology of the Red. Sea i s  l i t t l e  
studied, d e s p i t e  of the f a c t  th a t  i t  i s  b e l i e v e d  to  have high  
p o t e n t i a l  of natura l  re sou rces .  Such lack of study was p a r t ly  
due to  the lack  of tra in ed  man power and proper marine research  
and teach in g  i n s t i t u t i o n .  The demand to  overcome such shortages  
r e s u l t e d  in  the establishm ent of Marine Biology Unit in the  
U n iv e r s i ty  of Asmara. At present  members of the u n i t  and th e ir  
a s s o c i a t e s  re search ers  in  Addis Ababa U n iv e r s i ty  are involved in  
various  resea rch  a c t i v i t i e s  such as monitoring programme, M.Sc. 
t h e s i s  r esearch  p r o je c t s ,  F ish  taxonomy, and Fish  Genetic  
v a r ia t io n  s t u d i e s  on the Red Sea Coast.

I B r ie f  Background

The Red Sea coast  of E th iopia  i s  the only marine environment of 
the country. This coast  i s  b e l i e v e d  to  be with  high  p o t e n t ia l  of 
natura l  resources,  f i s h  or non-f ish .  Nevertheless,  there i s  no 
concrete  a v a i la b le  data.  Works th a t  have been done are of the  
19th and e a r ly  20th century. These could not manifest  the actua l  
b i o l o g i c a l ,  economic, g e o lo g ic a l ,  cu l tu ra l ,  s o c i a l ,  e t c .  f ea tu res  
of i t .

With such scan ty  information

(a) there  i s  no way of in d ic a t in g  the ac tu a l  p o t e n t ia l  of the  
coast;

(b) no means i s  p o s s ib l e  to  u t i l i z e  the natura l  resources  on a 
s u s ta in a b le  b as is ;

Cc) i t  i s  p o s s i b l e  to  formulate p lans and management d ec is io n s ;  
Cd) there  are var ious  shortcomings to  a s s e s s  the impact of  man 

on the marine environment;
Ce) s i t e s  cannot be chosen to  be protected ,  to  be preserved, to  

be made n a t io n a l  parks, or to  be conserved, e tc .

Therefore, there  are needs of : -

(1) Surveying the coasta l  environment
1 .1 )  for  geographical  mapping;
1 .2 )  to  s e l e c t  s i t e s  fo r  research  a c t i v i t i e s ;

C2) Undertaking and p a r t i c i p a t i n g  in  var ious  research  a c t i v i t i e s
2 .1 ) ,  to  i n v e s t ig a t e  the  d i s t r i b u t i o n  of fauna and f lora;
2 .2 )  to  study the  e x i s t i n g  ecosystems and th e ir  

I n t e r r e la t io n s h ip s  th a t  w i l l  lead to  formulate p o s s ib le  
means and wayr of t h e i r  proper u t i l i z a t i o n
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scientifically, academically, economically, culturally, 
s o c i a l l y ,  e tc .

2 .3 )  to  p lan  means of approaching the problems of the coast  
inc lud in g  p o l lu t io n .

These, by and large, are b e l i e v e d  to f a c i l i t a t e  b e t te r
understanding of the d i f f e r e n t  ecosystems w ith in  our marine 
environments.

II MARINE BIOLOGY UNIT
ASMARA UNIVERSITY, ASMARA

The Marine Bio logy Unit i s  a young u n i t  that  budded from the  
Department of Biology .  I t s  l i f e  s t a r t e d  in  mid 1985, but 
am eliorated as the s t r o n g e s t  u n it  of the Department. This i s  
th ere fore ,  to  g iv e  some information about t h i s  u n i t .

1) Man Power

The u n i t  was f i r s t  organized with  2 fo r e ig n  experts  and 3 
Ethiopian Junior s t a f f .  After  a time of one semester 2 
Ethiopian s t a f f  were added. Now (academic year 1987/88) the  
u n i t  has the  fo l lo w in g  man power.

SEMESTER I

Foreigners (Ph.D) -  4
Ethiopian  (M.Sc) -  2

(B.Sc) -  5
Lab. te c h  -  1

TOTAL -  12

SEMESTER.II

Foreigners (Ph.D) -  5 
Ethiopians (M.Sc) -  2 

(B.Sc) -  5 
Lab. te c h  - 1

TOTAL -  13

2) Working F a c i l i t y

2 .1 )  The u n i t  has one research  laboratory in  Dogali Campus 
(Asmara U n i v e r s i t y ) . The laboratory, though very  
small,  p o s s e s s e s  few equipments including  microscopes,  
deep fr e ez e r ,  a r e f r ig e r a t o r ,  e tc .

2 .2 )  The u n i t  has one dark room with  photographic equipments 
th a t  can develop and p r in t

2 .3 )  The u n i t  has a l s o  a research  s t a t i o n  a t  Massawa. The 
s t a t i o n  c o n s i s t s  of
a) 3 la b o r a to r ie s  of which two are with concrete

ta b le s  fo r  the in s ta l lm en t  of aquaria and for  other  
practical aspects.
One of th ese  two labs.  i s -  being used to  do 
preliminary works of var ious  researches  and i s  a l so  
u t i l i z e d  fo r  student  su b jec t  p r a c t i c á i s .

b) a rubber boat (65 HP) fo r  research  a c t i v i t i e s
around the waters of Massawa.

c) a r e f r ig e r a t o r ,  a kitchen,  bedrooms, and a large
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room reserved, for  a museum.
Tlie s t a t i o n  i s  used, loy s tudents  that  s ta y  there 2-5 

days during var ious  f i e l d  p r a c t i c á i s  and sen io r  p ro jec ts ,  as w ell  
as, hy s t a f f  members who do sampling every two weeks r eg u la r ly .

3) Training

The u n it ,  being under the department of Biology, was 
d e l i v e r i n g  some marine b i o l o g i c a l  courses for  the l a s t  three  
academic years .  This was to  introduce some courses and to  gain  
experience before  implementing i t s  f u l l  programme.

3 .1 )  S ta r t in g  1987/88 academic year, i t  began tr a in in g  
undergraduates (2nd year) s tudents  that  w i l l  
graduate in  Marine Biology and f i s h e r i e s .

3 .2 )  The u n i t  has prepared a proposal  to  s t a r t  
"Postgraduate Studies" in  Marine Biology.  
According to  the proposal  enrollment w i l l  be 
e f f e c t e d  in  1988/89.

3 .3 )  Training of i t s  Ethiopian  s t a f f  i s  e s s e n t i a l  for  
i t s  further  growth. Therefore,
a) One s t a f f  member i s  cu rren t ly  doing fo r  h i s  Ph.D 

in  Southampton, U.K., s p e c i a l i z i n g  in B io lo g ic a l  
Oceanography.

b) Another i s  prepared to  go to  the  U.S.A. for  
M.Sc.

In a d d i t io n  to  these ,  there  are two who are making 
preparat ions  for  t h e i r  M.Sc.

c) A laboratory t e c h n ic ia n  i s  g e t t in g  tr a in in g  in  
I t a l i a n  la b ora tor i es cu rrent ly  and i s  expected  
to  be back by the end of t h i s  academic year.

d) The remaining s t a f f  members are expected to get  
t r a in in g  b e s t  on the a v a i l a b i l i t y  of fund and 
other p o s s ib l e  means
1. F ish er i  és B iology Ph.D »
2. Marine Ecology Ph. D
3. Coral Reef * Ecology -  M.Sc
4. Population  Biology of F ish  -  M.Sc.

4) Research A c t i v i t i e s .

Members of the u n i t  are involved  in  various research  
a c t i v i t i  es .

4 .1 )  The major re search  programme that  has been 
undergoing s in c e  1985 i s  "Monitoring Programme". 
Within t h i s  programme are included s tu d ie s  as
a) "Invest igation  of the Melofauna of the Red Sea 

Coast around Massawa".
-  NOV. 1985 -  June 1986
- Terminated because the ind iv id u a l  r esp on s ib le  
fo r  t h i s  work went back to  h i s  country (GDR).

b) "Small s c a l e  quanti t a t i v e  and q u a l i t a t i v e  study  
of the Zooplankton of Ethiopian Red Sea coast:  
Massawa".
-  Nov. 1985 -  June 1986
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- March 1906 - s t i l l  continuing
c) "Macroiaunal a s s o c i a t e s  of some seaweeds from 

the i n t e r t i d a l  zone of Red Sea at  Massawa".
- Jan. 1906 - (suspended) .

d) "Phytoplankton study of the Ethiopian Red Sea 
coast  around Massawa".
- Feto. 1906 - S t i l l  continuing

4 .2 )  New research  a c t i v i t i e s  s t a r t e d  in  Nov. 1966 under 
the "Monitoring programme".
a) "Measurements of Primary Production in shallow  

waters around Massawa" 
to) " In v e s t ig a t io n s  atoout hydrochemica l  condit ions  

of the c o a s ta l  area of the Red Sea near Massawa"
c) "Preliminary Survey of the coral  r e e f  around the 

c o a s ta l  waters of Massawa"

4 .3 )  There were two MSc. Thesis  research  p r o je c t s  that  
s ta r te d  in  1906. These were f i n i s h e d  an i  defended in  June 1967. 
The re search  p r o je c t s  were done in  co llatoorati on with  the School  
of graduate Studies ,  Addis Atoatoa U n iv ers i ty .  The t i t l e s  of these  
p r o je c t s  were :

a) "Food and s i z e  composition, of E p i n e p h e l u s  
c h l o r o s t i g m a  (Valencinnes,  1020) Pisces:  
Serranidae in  some c o a s ta l  aireas of the  
Ethiopian red Sea with  n o tes  on the taxonomy and 
d i s t r i b u t i o n  of the family" (June 1986- May 
1987)

to) "Benthic Macrofaunal d i v e r s i t y  and p ro d u ct iv i ty  
of the Red Sea Coast around Jew a l l t  (Massawa)." 
(Oct. 1906- April  1987)

4 .4 )  Work on f i s h  taxonomy of the Red Sea;

"Taxonomic i d e n t i f i c a t i o n  of Red Sea f i s h e s  of  
Commercial Importance."
(January 1986- suspended)

I

4 .5 )  "Genetic V ar ia t ion  Stu d ies  on some Economically  
important F ish  S p ec ie s  and t h e i r  patterns  of 
d is t r i to u t i on"

4 .6 )  Research, reorgan iz in g  and other developmental  
a c t i v i t i e s  with  ex p a tr ia te  p a r t i c ip a t io n .
a) Two I t a l i a n  experts  having two Ethiopian s t a f f  

co-workers have s tar ted  (March 1987) a 
prelim inary  work for  a long-term research  on 
f i s h e r y  toiology under the t i t l e  of "General 
c o n s id érâ t i  ons and Operative Programme for  a 
long-term Research on Fishery Biology along  
the Ethiopian  Coast of the Red Sea."

This work i s  planned to  continue for  a t  l e a s t  3 
y e a r s .

to) A th ir d  experts in  collatoorati on with Ethiopian
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s t a f f  has started, reorgan iz in g  and. modifying the  
Museum of Asmara U n iv e r s i ty  ( i n  the main 
Campus). There i s  a l s o  a p lan to  s e t  up a museum 
in  the Marine Biology S e c t io n  at  Massawa. The 
problem to  s t a r t i n g  s e t t i n g  i t  up i s  shortage of 
m a ter ia ls  for  sh e lv e s ,

c) The s t a f f  members and. the t e c h n ic ia n  of the un it  
have s t a r t e d  i n s t a l l i n g  aquaria (a id  from 
I t a l i a n  Government) in  the u n i t  in the  
Department of  B io logy (w ith in  the Main Campus) 
and in  the S ta t io n  a t  Massawa. However, the  
in s ta l lm en t  in  the marine b io lo g y  s t a t i o n  at  
Massawa us in g  sea  water i s  meant for  a 
prelim inary fo l low -up .

5) Future p lans :

5.1 To upgrade the u n i t  to  Departmental l e v e l .
5 .2  To have 2 large la b ora tor i es  per su bject  
p r a c t i c á i s  and 1 small  laboratory  for  research  
a c t i v i t i e s  in  the main campus, Asmara 
U n iv ers i ty .
5 .3  Further t r a in in g  of S t a f f  members.
5 .4 Training of laboratory t e c h n ic ia n s  sending  
one every year fo r  a t  l e a s t  6 months to  I t a i i ¿ui 
Laboratories for  the next 3 years .
5.5  Organizational work at Massawa, Marine 
Biology S t a t io n  :

a) Having a museum in  the Marine Biology  
S t a t i on.
b) F u l f i l l i n g  the required water supply, 
e l e c t r i c  power supply and others to  i n s t a l l  
a l l  the 20 aquaria in  the 2 aquaria rooms of 
the s t a t i o n .
c) F u l f i l l i n g  a l l  the required laboratory  
f a c i l i t i e s  in  the labs of the s t a t i o n s .
d) Constructing a J e t t y  along the shore of 
the s t a t i o n .
e) Constructing a d d i t io n a l  houses in  the  
campus of the s t a t i o n .
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7.3 Somali a

Prof. M.H. Giorni Mohamed

In 1984 th e  Government of th e  Democratic Republic of Somalia 
approached th e  Executive  Director of UNEP with a req u est  for  
a s s i s t a n c e  in  a s s e s s i n g  th e  c o a s ta l  and marine environmental
problems of th e  co u n try  and in drawing up a n a t io n a l  action plan  
for the  protection,  management and development of i t s  marine and  
coastal environment.

In response  to t h i s  r e q u e s t  and in close  co-operation with the  
r e le v a n t  n a t i o n a l  a u t h o r i t i e s  a m u lt id isc ip linary  mission was 
organized by UNEP in co llaborat ion  with F AO, UNESCO, 1MO, IAEA, 
ESC W A a n d  IUCN. The term s  of r e f e r e n c e  of  t h e  mission  
specif ically inc luded consid erat ion  jof problems r e la ted  to:

-  c o n t i n g e n c y  p la n n in g  for  marine p o l lu t ion  emergencies, 
i n c l u d i n g  i n c i d e n t s  w i t h in  p o r t s  a n d  p o r t  g e n e r a t e d  
p o l l u t i o n ;

-  d e v e lo p m e n t  of  n a t io n a l  cap ab i l i t ie s  for  th e  monitoring 
and co n tro l  of marine po llu t ion  th r o u g h  t r a in in g  of s t a f f  
and acqu is i t ion  of  equipment; and

- development of n a t io n a l  l e g i s la t io n  for  th e  protection and  
management of marine and c o a s ta l  environments.

SOURCES OF MARINE POLLUTANTS IN SOMALIA

Baaed on Somalia'a l e v e l  o f  deve lo p-m ent,  i t a  i n d u a t r i a l  
locat ions ,  i t s  l a n d  u s e  p r a c t i c e s ,  and  i t ’s  a g r i c u l t u r a l  and  
f isheries technologies,  th e  c o s ta l  ecosystem of Somalia is  not at  
present  s e v e r e l y  impacted by  l a n d - b a s e d  s o u r c e s  of  marine  
pollu t io n .  Somalia i s  a c o u n t r y  o f  l i g h t  in d u s tr i e s  most of  
which are located  in th e  co a s ta l  population c e n tr e s  of Mogadishu, 
Kismayo, Brava and Berbera. The only  oil r e f in e r y  J u s t  so u th  of 
Mogadishu imports ro u g h ly  160.000 ton s  of oil per year. However 
from t h e  p l a n t  very  l i t t l e  e f f l u e n t  a c t u a l l y  reaches  th e  sea. 
Consequently ,  i t s  immediate impact on th e  co a s ta l  ecosystem is  
minimal. Of a l l  th e  i n d u s tr i e s  in th e  country ,  on ly  th e  ta n n in g  
factories may de liver  a s i g n i f i c a n t  in p u t  of contaminants  to the  
marine environment and underground  waters. However, measurements 
of the  l e v e l s  of chromium as  well as  o ther  heavy  metals in the  
e f f l u e n t  and  su rro u n d in g  wells  has  s ta r t e d .  PCB’s  from local  
i n d u s t r i a l  s o u r c e s  a r e  not  a problem and very  low le v e l  PCB 
residues ,  f o u n d  in t h e  f i s h  p r o b a b ly  o r i g i n a t e  from a e r ia l  
transport .

In Somalia most of a l l  th e  prime arab le  land  l ie s  in th e  Shabele  
and Juba r iv er  basins .  The Shabele r iv er  f a n s  out  in th e  coasta l
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low lands forming swamps a n d  wetlands, whereas the Juha river 
enters the sea Just above Kismayo. Several types of chlorinated 
an d  organo-phosphorous products, are used continually on farms 
and p la n t a t io n s  in t h i s  region and t h u s  res id u es  f in d  th e ir  way 
to c o a s ta l  waters via both r iv e r s  and land  r u n -o f f .  In addition  
to th e  p est ic id es  used in th e  A g r ic u l tu r a l  Sector, the  Ministry  
of Public Health  h as  been sp ray in g  DDT in towns as p art  of i t s  
a n t i m a l a r i a l  programme. It i s  c l e a r  t h a t  r e s i d u e s  of  t h i s  
p e r s i s t e n t  pest ic id es  en ter  c o a s ta l  waters  and in th e  food chain.

The o n ly  environmental date avai lab le  on pesticides are those
from s e le c t e d  f i s h  co llected  in th e  Mogadishu area durin g  the  
l a s t  t h r e e  y e a r s  (see ta b le  1 and 2: th e  concentrat io n  of the  
l in dane  in muscle ranged  from 7 to 80 ppb wet while those  for  
to ta l  DDT were between 26 and 360 ppb wet (Ahmed M. M. Department  
of Cheraistry-Somalia National Universi ty) .

CATASTROPHIC EVENT (MV Ariadne grounding)
A periodic acc id ent  of sh ip s  in nearshore  waters o f t e n  r e s u l t s  in 
a l o c a l i z e d  i n p u t  of  contam inants  in to  th e  marine environment.  
Such was th e  case with th e  MV Ariadne, a conta iner  sh ip carry in g  
a v a r i e t y  of tox ic  chemicals which went aground in Mogadishu 
harbor on 24 A ugust  1985. In t h i s  occasion, the  Department of 
Chemistry of  th e  Somalia National U n iv ers i ty  part ic ip ated  in th e  
sa lvage  operations .  Periodic measurements of sodium pentachloro-  
phenate  were carr ied  out.

Somalia is  a developing c o u n tr y  and, a s  such,  has  many pr ior it ies  
which may overshadow th e  n e c e s s i ty  of s u r v e i l la n c e  and con tro l  of 
s o u rces  of  p o l l u t a n t s .  In t h e  p r e s e n t  th e r e  is  a f iv e  year  
government plan fo r  environm enta l  protection and marine resources  
management.

The g o v ern m en t  is  eager to a s s e s s  th e  c u r r e n t  s i tu a t io n  with  
respect to marine p o l lu t io n  in order t h a t  i t  p ro tec ts  i t s  coas ta l  
resources  for  f u t u r e  generat ions .

44



T A B L E  2

Sodium p e n ta c iilo ro p h e n a te  c o n c e n tra t io n s  in  co n tam in a ted  w a te rs  
in  t i le  p o r t  o i Mogadishu.

D ate C o n cen tra tie

26.9.85
i  _

29.9.85 -

1.10.85 1

2.10.85 138

4.10.85 8

5.10.85 -  ■

6.10.85 1

7.10.85 60

8-10-85 103

9.10.85 3

10.10.85 -

•^11.10.85tn
13.10.85

14.10.85

16.10.85

17.10.85

T A B E  L L A N°<

I l  v a lo re  nedio O.ei p c s t i c i d i  c a l c o l a t i  i n  

banc a l  £ d l g ran a i n o l  fe g a to  e n e l  nuccoio

Specio tlc l 
pesco

graos
in

>
HCH in  ppij

DDT in ppu E p tach lo ro

C em ia ro s sa 2 ,7 0 ,415 6,530 0.068
feg a to  (9)

•
( 0 ; 013- 2 , 120) (0 .128-35,230) (1 0 .0 1 4 -0 .400)_

C om is ro s s a 1.1 0 ,570 1,550 0i,023
rniscolo (9) (0 ,0 1 3 -2 .1 4 0 ) (0 ,128-6 ,480 (0 .0 1 4 -0 .0 7 0 )
C cn iia  n c ra 2,95 0 ,803 10,23 0.063
fcgr.ito (4) (0 .1 6 -1 .6 5 0 ) (0 ,5 -3 8 ,1 0 0 ) (0>014-0 .070)
¡¡uscolo (4) 1,02 0 ,485 5,75 0.128

(0 .0 1 3 -1 .1 1 4 ) (0 ,65-13 .550) (0 .0 1 4 -0 .2 8 8 )
T.onno 4,00 1 ,150 0.893 0.122
feg a to  (10)- 4 (0 ,0 1 3 -2 ,5 0 0 ) (0 ,4 -2 ,2 7 0 ) (0 .0 1 4 -0 .3 8 7 )

.  1*ïonno 0 ,8 ? 1 ,100 1,045 07256
uuscolo  (10) ( 0 . 013- 3 , 000) (0 ,5 -2 ,3 0 0 ) (0 .0 1 4 -0 .7 5 0 )

D cntice b ianc i 3,82 3 ,260 6,480 0.653*
o nora ( 3 ) (1 -8 .0 0 0 ) ( 0 .1- 15.0 0 0 ) (0 .0 1 4 -1 .9 3 1 )
Poseo g a tto 1 ,49 0 ,454 3,464 0 .0 1 4  '
feg a to  (1)
uuscolo  (1) 0 ,80 0 .472 5.790 0.01 4_
T r ig l ia 3 ,00 0 .592 9,580 0 .014
feg a to  (1 )
Mur.colo (1) 1.56 0.866 6,866 0 .014
Pesco e l e t t r i ■ 41,00 0 ,217 1,058 0.026
co feg a to  (1)
ouscolo (1)* 0,55 0 ,469 5,875 •0.014

Bar n ina 0,16 7 ,239 138,700 0 ,0 1 ’4
------------------- <1----- .--------



1 . 4 .  R e s e a r c h  o n  Ma r i n e  E c o l o g y  i n  Ma d a g a s c a r

Mrs. H. R azaf in dra in ibe

The C.N.R.O. (Cent re  N a t i o n a l  he Re c h e r c h e s
. . e a n o g r a p h i q u e s )  l e a d s  i n v e s t i g a t i o n s  d e a l i n g  w ith  marine 
themes. In r e l a t i o n  with U n iv ers i t ie s  for  tr a in in g  courses  in 
t h i s  f i e l d  a n d  w i th in  b i l a t e r a l  or in te r n a t io n a l  projec ts  he 
loads m ult id isc ip l in ary  r e sea rch es  among which is marine ecology  
especia l ly  p h y s ica l  and chemical oceanography and as a support of 
b io lo g ic a l  i n v e s t i g a t i o n s .

I. Re s e a r c h  P r o g r a m m e s

Before 1980 hydro log ica l  c h a r a c t e r i s t i c s  of coas ta l  and  
narrow o f f s h o r e  w a t e r s  ( c u r r e n t s ,  p h y s i c a l  and  c h e m ic a l  
param eter»)  were « tud ied  by m & n y  »i*tHer» » meng whom PITON,
MAGNIER, FRONTIER, ANGOT fu r n i s h e d  rep o r ts  on water conditions  
and primary production mainly in bay areas  and on the  c o n t in e n ta l  
sh e lf .  Concerning mangroves few reports  were availab le .  VASSEUR,
KIENER and o th er  a u th o r s  pointed out  d escr ip t ive  a sp ec ts  and data  
on ecology of  su ch  a system.

S ince  1980 m a r in e  e c o l o g y  i s  c o n s i d e r e d  w i t h i n  
m u l t i d i s c i p l i n a r y  r e s e a r c h  programmes a n d  c o n c e r n s  mainly  
p h y s ica l  and chemical water conditions,  marine resource biology  
and e x p lo i t a t io n .  Research programmes on shrimp n u r s e r y  and  
shrimp biology allow to point out  ecology of co a s ta l  areas.

1.1. P h y s i c a l  a n d  chemi cal  w a t e r  c ondi ti ons

They are s tu d ie d  as  well as  in co a s ta l  area th a n  on the  
whole c o n t i n e n t a l  s h e l f .  Most of  t h e  w orks  c o n cern  t h e
n o r t h w e s t e r n  p a r t  of  Madagascar. From 1983 to 1986 a UNESCO
project MAG/81/T01 was devoted to t h i s  su b jec t .  One p art  of  th e  
project was a t t r i b u t e d  to c u r r e n t  measurements in th e  v ic in i ty  of 
Nosy-Be. MAGAZZU, ANGOT a n d  R ANDRIANASOLON JANAHARY (1984),
MAGAZZU (1984), RATOMAHENINA and CREAZZO (1984) reports  s t a t e  the  
r e s u l t s  obtained.

During a year  period (June 1986 to June 1987) phys ica l  
and chemical water condit ions  in th e  neighborhood o f f  Nosy-Be are  
observed within th e  ETAPHYC programmes. Among s t a t io n s  s tu d ied  
are mangrove area and water condit ions  in a b a y o f f  th e  is le .

1.2. Ma r i n e  P o l l u t i o n

T h is  s u b j e c t  was s t u d i e d  w i th in  t h e  f i r s t  p r o j e c t  t
h erea b o v e  cited. Superf ic ia l  MBAS measurements and in d u s tr ia l  
pollu tion  ce n su s  along th e  co a s t s  are conducted.  RANAIVOSON and  
MAGAZZU (1984) s t a t e  th e  s i t u a t io n  in th e ir  report.

1.3. Ma n g r o v e  a r e a
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It is  s tu d ied  mainly within programme on a q u a lc u l tu r e  
and shrimp.

II. Ongoing Programmes and p r o p o s a l s

As c i t e d  a b ove  r e s e a r c h  on marine ecology is mainly 
co n s id ered  a s  a s u p p o r t  o f  b i o l o g i c a l  a n d  e x p l o i t a t i o n  
invest ig at io ns .  A s u b je c t  on s t u d y  s ince  a few years  is  mangrove 
and c o a s t a l  a r e a s .  An i n t e r r e g i o n a l  programme on c o s t a l  
management h a s  been r e c e n t ly  d iscu ssed  ( C O M A R  Project).

As a c o n t i n u a t i o n  of  r e s e a r c h  on o c e a n o g r a p h ic a l  
conditions t id e  movements wil l be s tu d ied  in d i f f e r e n t  p a r t s  o f f  
Madagascar. I n s t a l la t io n  of maregraphs will be soon undertaken .

III. In s t i t u t i o n s  a n d  m e a n s

The main I n s t i t u t i o n s  an d  l a b o r a t o r i e s  in v o l v e d  in 
marine sc ience are  th e  CNRO of Nosy-Be which is ra t ta c h e d  to the  
M inistry  of  Research  and th e  S.M.T. (S ta t in  Marine de Toliara)  
rattached  to th e  U n iv e r s i ty  of  Madagascar.

III. 1 . C N R O
The Centre h as  th r e e  research  departments:  phys ica l  and  

chemical o c e a n o g r a p h y  d e p a r tm e n t ,  b io lo g i c a l  o c e a n o g r a p h y  
department and th e  f i s h e r i e s  department. The sc ie n t i f i c  s t a f f  is  
composed of 12 o c e a n o lo g i s t s ,  physic ian  and chemical engineers  
and f i s h e r i e s  b io log is ts .  The th r e e  departm ents  are equipped with 
the n ecessa ry  in s trum ents .

A microcomputer w ork in g  u n d e r  t h e  CPM sy s te m  is  
available a t  th e  Centre.

As a sup p ort  of h is  s c ie n t i f i c  a c t iv i t i e s  th e  Centre is  
doted with a l ib r a r y  spec ia l ized  in oceanography and f isher ie s .  
This l i b r a r y  c o n t a i n s  about  1500 books, lOOO periodical t i t l e s  
and receives  about  500 documents per year. It is  on an exchange  
b asis  w ith  a h u n d r e d  i n s t i t u t e s  a n d  l a b o r a t o r i e s  of  f o r t y  
countries in c lu d in g  Madagascar. It is  respons ib le  for  th e  edition  
of the  s c ie n t i f i c  documents of th e  Centre, and i t s  reprography  
instrum ents  will soon be completed.

The Centre, in r e la t io n  with th e  U nivers i ty ,  can receive  
t r a in in g  co u rse  fe l low sh ip s  especially  from Schools specialized  
in O cea n o g ra p h y  (Centre  U n iv ers i ta ire  Regional de Toliara), or 
s tudents  from th e  Department of Hydrology of th e  Polytechnique.

III. 2. S.M.T. a n d  Un i v e r s i t y  of  Ma d a g a s c a r

S.M.T. d e p e n d in g  to  t h e  U n iv e r s i t y  of Madagascar is  
involved in marine sc ience as a research  s t a t io n  and co n tr ib u t in g  
to formation of s t u d e n t s  in applied oceanography.

The CUR de T oliara  is  th e  main i n s t i t u t i o n  providing  
formation in Oceanography. The c u r r e n t  l e v e l  is  D.E.A. (Diplome 
d’etudes  Approfondies)

47



1 . 5 .  T a n z a n i a
7.5.1 R esearch in Marine E co log y  in Tanzania =An Overview 

a.m. Nikundiwe (Director, In s t i tu te  of Marine Sciences, Zanzibar,
University oí Dar Es Salaam)

I n s t i t u t i o n s  t h a t  d e a l  in marine eco lo g y  r e s e a r c h  in 
Tanzania in c lude  th e  I n s t i t u t e  of Marine Sciences, Zanzibar, the  
Department of  Zoology a n d  Marine Biology, th e  Department of 
Geology, th e  Department of Botany of th e  U n ivers i ty  of Dar es 
Salaam a s  w el l  a s  t h e  T a n z a n ia  F ish e r ie s  Research I n s t i tu te  
(TAFIRI). To a l e s s e r  degree some research  is  being carried  out  
by the  s t a f f  members of th e  Mbegani F isheries  Development Centre, 
located s o u th  of th e  town of Bagamoyo and th e  Kunduchi Fisheries  
Institute,  located  J u s t  n o r th  of th e  c i ty  of Dar es Salaam.

For th e  sake  of s implicity our research  e f f o r t s  are reported  
here in terms of s u b j e c t s  we dea l  with:

1. BIOLOGY
A. FISHERIES: There  h a s  been  an  a t t e m p t  to  prov ide

c o n t i n u i t y  to  th e  t r a d i t io n  e s ta b l i sh e d  by 
th e  d e f u n c t  East  A fr ican  Marine Fisheries
R e s e a r c h  O r g a n i z a t i o n  ( E A M F R O )  by  
c o n c e n t r a t i n g  ou r  e f f o r t s  on f i s h  s t o c k  
assessm ent  and by s t u d y in g  the  basic biology  
of  t h e  com m ercia lly  im p o r ta n t  species. At 
th e  I n s t i t u t e  of Marine Sciences in Zanzibar,  
p a r t i c u l a r  a t t e n t i o n  i s  be ing  paid to the  
sm a l l  p e la g ic  species -  sa rd in es  (Sardine lla  
spp) and the, Indian mackerel (R a s tr a l l iz e r  
k a n a g u rta .

I n v e s t ig a t o r s  who cont in ue  to provide leads  
in  t h i s  a r e a  In c lu d e  M.A.K. Ngolle,  N.S. 
Jiddawi,  C.A. Muhando, E. K in g s la n d  (IMS), 
G.L. Mziray (Zoology), P.O.J. Bwathondi,  E.S. 
Makwaia, L.B. Thwani, (TAFIRI) and C.D. Msumi 
(M begani) .

B. CORAL ECOLOGY

Early s tudies on the taxonomy and ecology of the
E a s t  A f r i c a n  c o r a l s  were c o n d u c t e d  by Hamish 
Hamilton. To date, h i s  M.Sc. t h e s i s  forms a bench  
mark fo r  f u r t h e r  s tu d ie s .  Recently, s t u d ie s  on 
th e  coral  r e e f s  have been st im ula ted  by th e  t h r e a t  
posed by dynamite f i s h in g  a long th e  en t ire  coast  
of  T a n z a n ia .  Our e f f o r t s  so f a r  have been to 
su r v e y  th e  "state of health" of our corals .  J u s t
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how much d e s tr u c t io n  h as  ta k en  place and by what 
means. The p ic ture  t h a t  is emerging is alarming  
and th e  su rv ey ,  we hope, will he the  h a s is  for  a 
management p o licy .  CM.P. Pearson, E. Kingsland,  
J.S. J u l ia n ,  (IMS)].

C. BENTHIC ECOLOGY

The hiology of seaweeds has  heen th e  su b je c t  of 
in t e n s iv e  in v e s t ig a t io n s  hy K.E. Mshigeni and his  
s t u d e n t s .  A tten t ion  has  heen paid to th e  ecology  
of  t h e  species  which p o te n t ia l ly  are of economic 
im portance .  T h ese  s t u d i e s  c o n s t i t u t e  s u f f i c i e n t  
h a s i s  f o r  s t a r t i n g  seaweed  farming for  species  
s u c h  a s  E u ch eu m a . G r a c i l a r i a . H y p n e a  a n d  
S a r g a s s u m . CK.E. Mshigeni,  A.K. Semesi (Botany),  
J.P. S h u n u l a  (IMS)].

D. PLANKTON

Studies  on Zooplankton of th e  Zanzibar and Pemba 
c h a n n e l s  were c o n d u c t e d  hy  Okera in th e  la te  
s i x t i e s / e a r l y  s e v e n t i e s .  R e c e n t l y  s i m i l a r  
i n v e s t i g a t i o n s  were c a r r ie d  out  by Ta Je and  
Mohammed. For h is  Ph.D. degree s tu d ies ,  Bryceson  
examined sea so n a l  va r ia t io n  in th e  p h ytop lan k ton  
o f f  Dar es Salaam. Our p la n s  now are to revive  
a n d  g i v e  s t r o n g e r  i m p e t u s  to  s t u d i e s  on  
p h y t o p l a n k t o n  a n d  Z ooplankton .  CF.E.M. Msuya, 
M.S. K yew aly anga ,  M.O. Mohamed (IMS)].

E. MANGROVE ECOLOGY

Mangroves as  an ecosystem have been in v e s t ig a te d  
in  t h e  p a s t  f iv e  years .  This work was g iven a 
f i l ip  hy a re search  g r a n t  from th e  United Nations  
Universi ty .  A workshop on th e  s t a t u s  of mangroves  
in Tanzania  was he ld  e a r ly  l a s t  year. The r e s u l t s  
and recommendations emanating from th e  workshop 
h a v e  been  sum m arized  in  a s p e c i a l  publication  
s p o n s o r e d  hy  t h e  f a c u l t y  o f  Science  and  t h e  
Tanzania National Sc ient i f ic  Research Council. We 
expect  to see more involvement in mangrove s tu d ie s  
when th e  CAMARAF p ro je c t  comes on steam CJ.R. 
Mainoya, (Zoology), A.K. Semesi, and F.F. Banyikwa 
( B o t a n y ) ] .

2. CHEMISTRY

The q u a l i t y  o f  t h e  s e a w a te r ,  which i s  be in g  
t h r e a t e n e d  hy i n d u s t r i a l  w a s t e s  and  sewerage  
disposa l  from u rb an  areas,  h as  been in v e s t ig a te d  
hy d i f f e r e n t  groups a t  th e  U n iv ers i ty  of Dar es
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Salaam, us in g  var ious  techniques.  This monitoring 
programme w i l l  c o n t i n u e  and  f u t u r e  work will 
I n c lu d e  p e tro leu m  p o l l u t i o n  s t u d i e s .  A n o th e r  
r e s e a r c h  f r o n t  h a s  heen to  examine s e a s o n a l  
v a r ia t io n  in n u t r i e n t s  and th e  e f f e c t s  of these  
v a r ia t io n s  on Zooplankton production CW.M. Kudoja 
C J. A. Machiwa (Zoology); S.M. Mohamed, A.J. 
Mmochi, A.E. Minani (IMS)].'

3. PHYSICS

Currents ,  waves, and t id e s  have heen s tu d ied  hy a 
number  of  i n v e s t i g a t o r s .  B ecause  of  la c k  of  
eq u ip m ent  f o r  p h y s i c a l  o c e a n o g r a p h y  s t u d i e s ,  
i n v e s t i g a t i o n s  h a v e  l a r g e l y  heen  c o n f in e d  to  
n u m e r ic a l  m odell ing .  With t h e  i n s t a l l a t i o n  of 
t ide  gauges  in Dar es Salaam, Zanzibar and la t e r  
Mtwara, we a r e  in  a posit ion to monitor c lose ly  
s e a  l e v e l  f l u c t u a t i o n s  a long our waters. CK.M.M. 
Fwiza (Zoology), B.A. Manja (Maths), O.U. Mwaipo, 
J. F r a n c is ,  A. Ngusaru (IMS)].

4. GEOLOGY

Work on marine geology hegan with in v e s t ig a t io n s  
on t h e  t r a t i g r a p h y ,  t e c t o n i c s ,  and  se a  l e v e l  
changes in the l a s t  250,000 years In the Dar es
Salaam area. This specif ic  in v e s t ig a t io n s  on the  
sed im en ts  of  th e  Mikumi and Karoo hasins,  areas  
which were once covered hy th e  sea. Moving close  
to th e  marine environment, c u r r e n t  in v e s t ig a t io n s  
are now being conducted on th e  a n a ly s i s  of heavy  
m in era l  s a n d s  o c c u r r i n g  a lo n g  t h e  T a n z a n ia n  
beaches. This work is now being ex ten d ed  to th e  
l i t t o r a l  zone. Sediment t r a n s p o r t  s t u d ie s  are to 
he i n i t i a t e d  soon in s e l e c t e d  e s t u a r i n e  areas.  
CC.Z. Kaaya, N. Nyandwl, A.N.N. Muzuka, Y.W. 
S h a g h u d e ,  D.C.P. Masalu (IMS), M. Fay, S. Kapilima 
( G e o lo g y ) ] .

5. OCEAN ENGINEERING

Ocean eng in eer in g  is  our l a t t e s t  addition in our 
d e v e lo p m e n t  e f f o r t s .  A t t e n t i o n  w i l l  be paid
in i t ia l ly  to beach erosion problems and later  to 
o f f s h o r e  s t r u c t u r e s .  CA.Duhi, M.D.M. Mrawira
(IMS)].
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T.5.2 T a n z a n i a  F i s h e r i e s  Re s e a r c h  In s t i t u t e

Prof.Dr. P.O. J. Bwathondi, Director General

1. Establishment
The Tanzania  F isher ies  Research I n s t i t u t e  (TAFIRI) was 

e s ta b l i sh e d  hy th e  Act of Parliament (No.6 of 1980) to cater  for  
f i s h e r i e s  r e s e a r c h  t h r o u g h o u t  t h e  co u n tr y  (both marine and. 
freshwater).  The I n s t i t u t e  h a s  th ree  c e n tr es  on th e  in la n d  waters
1.e. Mwanza (on Lake Victoria), Kigoma (on Lake Tanganyika) and  
Kyela (on Lake Nyasa) and one cen tre  in Dar Es Salaam to cater  
for marine f i s h e r ie s  research.

2. R esearch  A ct iv i t ie s

Over th e  p ast  e ig h t  y ea rs  (sincé  i t s  inception) most of 
the f i s h e r ie s  resea rch es  have  been based on fre sh w a ter  f i s h e s  and  
only a h a n d f u l  on marine f i sh es .

(a) For example in Lake Victoria, research  h as  been carried out  
on th e  Ecology and biology of  H a p l o c h r o m i s  and Lungfish,  
CP  r o t o  p t e r  u s  a e t h i o p i c u s ). t h e  b io lo g y  and  f i s h e r y  of  
Nile p erch  ( L a t e s  n i l o t i c u s ), e co lo g y  of  t h e  food of the
Nile perch  ( th e  f r e s h w a t e r  sh r lm p -CarMina spp) and the
f ishery  of other lake species.

(b) In Kigoma, research  h as  been carried  out  on th e  biology and  
f i s h e r y  of  B o u l e n g e r o c h r o m i s  spp., L a t e s  s t a p  p e r  s  i  i . 
S t o l o t h r l s a , L l m n o t h r l s a  a n d  L i m n o t i l a p i a . Further  work is 
b e in g  c a r r i e d  o u t  on m a r k e t in g  of  a l l  f i s h e s  a t  Kigoma 
landing beaches and th e  main market.

(c) In Lake Nyasa, work h as  been carried  out on th e  biology and
f i s h e r y  of  O s  p h a r  i d i u m  spp. in th e  lake. F urth er  work is  
being carried  out  on th e  role of women in th e  marketing of 
f i s h  in and around Lake Nyasa. F u tu re  work is  planned to 
research  on th e  ecology, b ioproduct iv ity  and f i s h e r y  of Lake 
N yasa  f i s h e s  ( to  be carr ied  out  co l la b o r a te ly  with Malawi, 
Mozambique and Tanzania,  f in an ced  by th e  Brit ish  Government 
through ODA.

(d) More work on th e  biology and f i s h e r y  of small water bodies  
(dams and small la k es )  have  been carried  out. The small water  
bodies  s t u d i e d  in c lu d e d  Mindu Dam (Morogoro), Metra Dam
(Dodoma and Iringa Regions) and Nyumba ya Mungu Dam 
(Kilimanjaro and Arusha Regions).

(e) On t h e  In d ia n  Ocean l i t t l e  h a s  been  carried out  on the  
f i s h e r y  of th e  area. Work h a s  been done on th e  f i s h e r y  of  
coraline  f i s h e s  around Dar Es Salaam Region; th e  biology and  
f i s h e r y  of small pelagios around Dar As Salaam; th e  biology  
and f i s h e r y  of the  b y -c a tc h e s  of prawn traw l f i sh ery .
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3. F u tu re  Research on Marine Ecology s tu d ie s

(a) F u r t h e r  work i s  e n v isa g e d  on th e  ecology and f i s h e r y  of 
coraline  f i s h e s  of Tanzania.  It is  now known t h a t  th e  i l l e g a l
dynamite f i sh in g  has  destroyed most of the corals along the
e n t ir e  Tanzanian  coast . The e x t e n t  of th e  damage has  not yet 
heen ascer ta in ed  h u t  i t  is  feared  to he quite  s u b s t a n t ia l .  It 
will he proper to s t u d y  th e  ecology and th e  f i s h e r y  of th i s  
area and compare i t  to what is  known in th e  neighboring areas  
(which have  not  heen h e a v i ly  a f f e c te d  by dynamite f ish ing) .

(b) Research on th e  Ecology of  mangrove f i s h e s  did s t a r t  a t  the  
i n s t i t u t e  in co llaborat io n  with ODA b u t  h as  since stopped due 
to  t e c h n i c a l  problem s.  T a n za n ia ,  with a coast l in e  of more 
th a n  600 km and la rg e  mangrove f o r e s t s  e spec ia l ly  a t  lagoons  
and near  r iv er  d e l t a s  o f f e r s  good h a b i t a t  for  th e  s t u d y  of 
th e  mangrove ecosystems. The major mangroves are found in 
T anga  a n d  c o a s t  Regions.  There  are  reports  t h a t  Tanga  
mangroves are endangered by pole c u t t e r s  ( se l l in g  poles to 
Kenya and Arab coun tr ie s )  and s a l t  makers (c learing mangroves  
to make s a l t  pans and a lso  u s in g  mangroves as firewood to dry  
up s a l t  water in large  metal pots so as to recover th e  sa lt ) .  
T h is  p r a c t i c e  i s  well  documented and is  being ta ck led  by 
r e le v a n t  I n s t i t u t e s .  The Rufij i  mangroves are th r e a te n e d  by
pole c u t t e r s  (for export  to Arabian countries) , s a l t  makers
and farmers. Most s a l t  makers clear the mangrove to create 
room for  s a l t  pans whereas farmers c lear  th e  mangroves (those  
close to th e  t e r r e s t r i a l  environment) to create  room for  rice 
c u l t iv a t io n .  The Government of Tanzania,  th ro u g h  her var ious  
i n s t i t u t i o n s  h as  been informed of th e  consequences of such  
c learan ces  and is  t a k in g  appropriate a c t ion s  to stop  th is .

(fc) The water chemistry  and po llu t ion  of th e  c o a s ta l  waters ought  
to  be c o n s id e r e d .  Tanzania ,  l ike  most developing cou n tr ie s  
does  n o t  h a v e  s e r i o u s  p o l l u t i o n  problems. Most of these  
problems emanate from u rban  sewage d isposal  systems, small  
sca le  i n d u s t r i a l  waste d isp o sa ls  and oil po llu t io n  due to oil 
t a n k e r s  t r a f f i c k i n g  th e  coast l ine .  As a f i s h e r ie s  I n s t i t u t e  
our  a t t e n t i o n  w i l l  be f o c u s e d  on t h e  e f f e c t s  of  s u c h  
p o l l u t a n t s  to th e  f i s h e r y  and to th e  consumers. The water  
chemistry  a n a ly s e s  sh o u ld  be d irected to th e  U n iv ers i ty  of
Dar Es Salaam (IMS) and o ther  r e l e v a n t  in s t i t u t io n s .

(d) Marine Bioproductiv ity  (Primary P ro d u c t iv i ty  and Zooplankton)  
s tu d ie s .

F i s h e r i e s  b io lo g y  s t u d i e s  w i l l  n o t  be com plete  i f  th e  
k n o w le d g e  of  th e  food of th e  f i s h  is  not  known. In East
A fr ica ,  t h e r e  a r e  two main s e a s o n s ,  namely th e  Southern
monsoons and th e  Northern monsoons. Each monsoon season is  
c h a r a c ter iz e d  by th e  d irect ion  of th e  wind and th e  speed of 
t h e  c u r r e n t  and th e  r a in s  t h a t  are  assoc ia ted  with them. 
Primary p r o d u c t iv i ty  sh o u ld  be high  d u r in g  the  periods when a 
lo t  of  n u t r i e n t s  are being d ischarged  in to  th e  ocean and also  
when th e r e  is  good mixing of bottom and upper la y e r s  (cf. 
upwell ing  in th e  Somali coast).  F uture  work on th e  primary 
p r o d u c t iv i ty  and Zooplankton s t u d ie s  are envisaged.
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1 . 6  K e n y a

7.6.1. Un iv e r si t y  of Nairobi 

Co n tr ib u t io n  to Marine Research in Kenya 

Prof. Hyder

Since there  are other partic ipants  from Kenya represen t ing  
other  bodies concerned, with research  in Marine Ecology p resent  at  
t h i s  Workshop, the representa t ive  of the U n iv ers i ty  of Nairobi 
will r e s t r i c t  himself  to th e  involvement of th e  la t t e r .

The U n i v e r s i t y ’s  b a s ic  i n p u t  i n t o  th e  National research  
e f f o r t  i s  to t r a in  s k i l l e d  manpower in the  var ious  a spects  of 
Aquatic Sciences a t  th e  u n d erg ra d u a te  leve ls .  This i t  does in 
v a r i o u s  Departments, p r in c ip a l ly  th e  Zoology, Botany, Chemistry 
and M eteoro logy  Departm ents .  However, in order to accomplish 
t h i s ,  t h e  U n i v e r s i t y  i s  i n v o l v e d  in  t h e  d i s c o v e r y  of  new 
k n ow led ge  a n d  co m p ila t io n  of  in fo r m a t io n  by r e s e a r c h  work. 
Research is  done by s t a f f  and p o s tg ra d u a te  s tu d e n t s .  At the  
u n d e r g r a d u a t e  le v e l  th e  Zoology Department o f f e r s  a two-unit  
option in Aquatic Ecology in th ir d  year, approximately h a l f  of 
which i s  d e d ic a t e d  to  Marine Biology and Ecology. Each u n i t  
comprises 24 hour l e c t u r e s  and IO 3-hour pract icá is .  Part of the  
p ra ct icá is  in c lude  a week-long f i e ld  course  a t  th e  coast  in which 
the  most important l i t t o r a l  h a b i t a t s  are s tud ied .  Other r e le v a n t  
c o u r s e s  inc lu de  arthropod biology, in v e r te b r a te  and v e r teb ra te  
zoology courses which have a large component of marine biology. 
At th e  p o s tg ra d u a te  l e v e l  th e  Department of Zoology with in p u ts  
from B otany ,  a n d  C h em is try  o f f e r s  an M.Sc'. programme in  
H ydrob io logy ,  c o n s i s t in g  of a f i r s t  year t a u g h t  course  and a 
second year research  lead in g  to a th es is .  Ph.D. can d id ates  are  
tra ined  by su p erv ised  research  and t h e s i s  only.

R ecent  t h e s e s  s u b m i t t e d  h a v e  v a r i e d  from f i s h e r ie s  (on 
v a r i o u s  inshore  f i n f i s h  species as  well as penaeid prawns) to 
s tu d ie s  of th e  rocky in t e r t i d a l  to p la n k to n  ecological s tu d ie s  in 
sh a l lo w  waters. U n iv e r s i ty  l e c t u r e r s  and professors  have also  
been i n v o l v e d  in  s u p e r v i s i n g  r e s e a r c h e r s  from  o v e r s e a s  
U nivers it ie s .  Much of t h i s  work h as  c o n tr ib u ted  s ig n i f i c a n t ly  to 
our u n d e r s ta n d in g  of trop ica l  biology and advanced knowledge in 
t h i s  area .  S e a s o n a l i t y  h as  been e s ta b l i s h e d  as  a s ig n i f i c a n t  
phenomenon in t r o p i c a l  a n i m a l s  a s  o p p o s e d  t o  t h e  o ld  
o v e r s im p l i f i e d  c o n c e p t  t h a t  s e a s o n a l i t y  was s t r i c t e d  to the  
higher  la t i t u d e s .  The s t u d y  of rocky in t e r t i d a l  gastropods has  
broadened our u n d e r s ta n d in g  of zonation  from t h a t  of a s t a t i c  
d i s t r i b u t i o n a l  p a t t e r n  to a more dynamic phenomenon. Recent  
research  on f i s h  in th e  Zoology Department h as  demonstrated the  
u t i l i t y  of  m icrob an d s  on t h e  o t o l i t h s  f o r  a n  o b j e c t i v e  
determination of growth parameters. The e x t e n t  and s ign if icance  
of oocytic a t r e s ia  in S iganus s u to r  h as  been determined. These  
are b u t  a few examples of t h a t  show th e  type of work we are
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d o i n g .

This work h as  heen based mostly a t  KMFRI, Mombasa, and in 
th e  majority of cases  invo lved  th e  t r a in in g  of KMFRI personnel.  
The access  of Belgian e x p e r t s  and Belgian fun d ed  f a c i l i t i e s  to 
th e  I n s t i t u t e  h as  b en ef i ted  th e  research  projects  for  th e  l a s t  
th r e e  years.

U n i v e r s i t y  Academic s t a f f  from th e  Department of Zoology, 
Botany, and  Meteorology in conjuction with KMFRI and Belgian
academics have launched  a programme of in v e s t ig a t io n  in to  the  
t o t a l  system fu n c t io n in g  of  th e  mangal. This in v o lv es  a s t u d y  of  
prim ary p r o d u c t io n  (mangroves, benth ic  algae, s e a -g r a sse s ,  and  
p h y t o p la n k t o n ) :  The f a t e  of l i t t e r ;  secondary  production with
specia l  emphasis on th e  macro-and meiobenthos, n u t r i e n t  flow, and 
water movement in th e  creek. In i t ia l  fu n d in g  for  t h i s  work has  
been obta ined from th e  Kenya National Council for  Science and  
T e c h n o lo g y  (NCST). F u r th er  fu n d in g  is  being so u g h t  from the  
Commission of  t h e  E uropean  Communities u n d e r  t h e  Research  
Programme on "Science and Technology for  Development: Tropical
and  S u b t r o p i c a l  Agricu lture" .  Work on th e  production of the  
mangrove t r e e s  a n d  t h e  f a t e  of  l i t t e r ,  a s  well  a s  on t h e  
z o o b e n t h o s  h a s  a lrea d y  been s t a r t e d  by U n iv ers i ty  of Nairobi 
p e r s o n n e l .  T h is  m u l t i d i s c i p l i n a r y  s t u d y  s h o u l d  be a major 
co n tr ib u t io n  to our knowledge of th e  mangrove ecosystem and will  
be r e l e v a n t  n o t  on ly  to East Africa b u t  a lso  to a l l  maritime 
tropical  countr ies .  The mangal was ta r g e te d  not  only  because  of 
i t s  r e la t iv e  n eg lec t  by research ers ,  b u t  a lso  as being a major 
maritime w et lan d  resource, which is  f r a g i l e  and th r e a te n e d  by 
development and population- pressures .

The Department of Botany o f f e r s  options in Aquatic Botany  
and A q u a t ic  Ecology  in  i t s  B. Sc. programmes, an d  a t  t h e  
p ostgrad u ate  l e v e l  th e  M.Sc. in P lan t  Ecology in c lu d es  f iv e  u n i t s  
in Marine B o ta n y .  The Botany Department has  a Marine Field 
Stat ion  in th e  South Coast of  Kenya a t  Diani Beach.The Department  
of Chemistry o f f e r s  an M.Sc. programme in Environmental Chemistry 
which in c lu d e s  cons id erat ion  of var iou s  aquatic  h a b i ta ts .

The Geology Department o f f e r s  a t h ir d - y e a r  o n e -u n i t  option 
on th e  Geology of th e  Oceans a t  th e  U ndergraduate  level ,  and  
courses  in Marine Geology, and Environmental  Geology in th e  M.Sc. 
programme.

It  i s  hoped t h a t  t h e  cooperat io n  between U n iv e r s t i ty  of 
N airob i’s  D e p a r tm e n ts  of  S c ien ces ,  KMFRI a n d  t h e  F i s h e r i e s  
Department will  expand and ta c k le  more problems re la ted  to our 
National Development, goa ls  and asp irat ions .

Work i s  s t a r t i n g  on p l a n k t o n  in  f i s h  i n t e r a c t i o n s  in  
explo ited  and u n exp lo i ted  areas  on th e  North Coast.
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LIST OF UNIVERSITY OF NAIROBI ACADEMICS INVOLVED IN M A N G R O V E  
STUIDES

Prof.  V. J a c c a r in i ,  M.A. (Oxon), Ph.D. (Lond) L it tora l  marine
ecology

Mr. A.O. Oluoch, B.Sc., M.Sc. (Nairobi) Benthic ecology

Dr. F.M. M uthur i ,  B.Sc., M.Sc., Ph.D. (Nairobi)  T ra ch eo p h y te
primary production -,

Dr. J.I. Kinya m ario ,  B. Sc. (Nairobi) ,  M.Sc. (T ex a s )  P l a n t
phys io logy

Dr. J.K. Ng’a n g ’a, B.Sc. (Geneva), M.Sc. (N.Y.), Ph.D. (Nairobi)  
Dynamic oceanography

SOME OTHER STAFF WITH MARINE INTERESTS

Prof.  S.K. Imbamba, B.A., M.Sc. (S. I l l in o i s ) ,  Ph.D. (M innesota)  
P h o to s y n th e s i s .

Dr. K.M. Mavuti ,  B.Sc., Ph.D. (Nairobi) Zooplankton

Dr. w.M. ' Kudloja, B.Sc. (Dar.), Ph.D. (L iv erpoo l)  Chemical
oceanography.
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7 . 6 . 2 .  Pr i o r i t i e s  in Ma r i n e  Research  in Kenya 

R.M. Nzioka

M arine  r e s e a r c h  i n  Kenya a d d r e s s e s  v a r i e s  a s p e c t s  t o  
f i s h e r i e s ,  a q u a t i c  b i o l o g y  e n v i r o n m e n t a l  and e c o l o g i c a l  s t u d i e s ,  
and c h e m i c a l  and p h y s i c a l  o c e a n o g r a p h y .

The p r i n c i p a l  o b j e c t i v e s  o f  Kenya M arine  and F i s h e r i e s  
R e s e a r c h  I n s t i t u t e  i s  t o  c o n d u c t  and u n d e r t a k e  r e s e a r c h  on  
a q u a t i c  r e s o u r c e s  and t h e i r  e n v i r o n m e n t  w i t h  t h e  aim o f  
m a x i m i z i n g  t h e  e x p l o i t a t i o n  o f  s u c h  r e s o u r c e s .  The I n s t i t u t e ’ s  
a c t i v i t i e s  a r e  d i v i d e d  i n t o  m a r in e  and f r e s h w a t e r  s e c t o r s ,  b o t h  
o f  w h i c h  a r e  e q u a l l y  i m p o r t a n t .

At t h e  b e g i n n i n g  o f  1 9 8 1 / 8 2  a docum ent  was p ro d u ce d  
d e t a i l i n g  t h e  p r i n c i p a l  r e s e a r c h  i n t e r e s t s  o f  t h e  I n s t i t u t e ,  
i n d i c a t i n g  im m e d ia t e  P r i o r i t i e s  a g a i n s t  c o m p r e h e n s i v e  backgroun d  
information. A document o u t l in g  those programmes indicat ing  
t h e i r  s t a t u s  and im m e d ia te  o b j e c t i v e s  was p r o d u c e d  i n  1 9 85 .  T h i s  
docum ent  c o v e r s  t h e  p a s t ,  c u r r e n t  and p r o j e c t e d  r e s e a r c h  
a c t i v i t i e s .  I t  i s  hop ed  t h a t  t h e  m a t e r i a l  w i l l  c o n t i n u e  t o  
p r o v i d e  u s e f u l  i n f o r m a t i o n  on t h e  I n s t i t u t e ’ s i n t e r e s t s  f o r  
n a t i o n a l  d e v e l o p m e n t  and f u r t h e r  c a t a l y s e  c o l l a b o r a t i o n s  and 
i n t e r a c t i o n  b o t h  w i t h i n  Kenya and I n t e r n a t i o n a l l y .

The main  o b j e c t i v e s  o f  t h e  m a r in e  s e c t o r  s i t u a t e d  a t  Mombasa 
i s  t o  c o l l e c t  and c o n s o l i d a t e  a i l  a v a i l a b l e  f i s h e r y  r e s o u r c e  
d a t a .  In a d d i t i o n  and w i t h  r e a l i z a t i o n  o f  t h e  i m p o r t a n c e  o f  
e n v i r o n m e n t a l  f a c t o r s  t h e  Mombasa L a b o r a t o r y  c a r r i e s  o u t  r e s e a r c h  
programmes on t h e  p h y s i c o - c h e m i c a l  p a r a m e t e r s ,  o f  p a r t i c u l a r  
im p o r t a n c e  i s  r e s e a r c h  on e f f e c t s  o f  p o l l u t a n t s  o f  h y d r o c a r b o n  
o r i g i n  on t h e  e n v i r o n m e n t  and a s s o c i a t e d  a n im a l  l i f e .

O th er  r e s e a r c h  a c t i v i t i e s  i n c l u d e  c o a s t a l  a q u a c u l t u r e ,  
p a r t i c u l a r l y  c u l t i v a t i o n  o f  s h r im p .  T h i s  work i n c l u d e s  A r te m ia  
p r o d u c t i o n  w i t h  a i d  from B e l g iu m .  The B i o l o g i c a l  Oceanography  
programme w h i c h  a K e n y a /B e lg iu m  C o - o p e r a t i o n  c o v e r s  b i o l o g i c a l  
and chemical s tud ies  of the inshore waters, mangrove ecosystems
a s  w e l l  a s  oyster culture i n  creeks.

Few m a jo r  c o - o r d i n a t e d  c o n t i n e n t a l  s h e l f  programmes a r e  
b e i n g  u n d e r t a k e n ,  y e t  t h e s e  a r e  t h e  t y p e  o f  programmes t h a t  a r e  
i m p o r t a n t  i n  m aking  s c i e n t i f i c  a d v a n c e s  and a s s i s t i n g  t h e

56



management o f  n e a r  s h o r e  r e s o u r c e s .  Few d e e p  -  s e a  p r o j e c t s  a r e  
b e i n g  c a r r i e d  o u t  b e c a u s e  o f  i a c k  o f  o c e a n - g o i n g  r e s e a r c h  v e s s e l .

A summary o f  t h e  m ajor  r e s e a r c h  a c t i v i t i e s  a t  Mombasa 
l a b o r a t o r y  i n c l u d e  t h e  f o l l o w i n g  p r o j e c t s  :

(a.) C o m p le ted  Maior  R e s e a r c h  P r o j e c t s  :

1.  B i o l o g y  and F i s h e r y  o f  t h e  r e e f  f i s h  S c o l o p s i s  b i m a c u l a t u s  
i n  Kenya -  R.M. N z io k a  ( 1 9 8 1 )

2.  I n v e s t i g a t i o n s  on t h e  s p i n y  l o b s t e r  f i s h e r y  W.B. M utagyera  
( 1 9 8 2 )

3.  P o p u l a t i o n  d y n a m ic s  o f  c o m m e r c ia l  f i s h  s p e c i e s  Pom adasys  
o p e r c u l a r i s  around  M a l i n d i .
R.M. N z i o k a  1982

4. P o p u l a t i o n  d y n a m ic s  o f  c o m m e r c ia l  f i s h  s p e c i e s  D repane  
p u n c t a t a  a rou n d  M a l i n d i .
R.M. N z i o k a  ( 1 9 8 2 )

5.  A s p e c t s  o f  e c o l o g y  and b i o l o g y  o f  t h r e e  g a s t r o p o d s :  N e r i t a  
P l i c a t a . N. u n d a t a  and N. t e x t i l i s  ( P r o s o b r a n c h i a ;  
N e r i t a c e a )  o f  t h e  Kenya c o a s t  -  R.K.  Ruwa 1983

6. O c e a n i c  f e a t u r e s  a l o n g  t h e  Kenya C o a s t :  I m p l i c a t i o n  f o r
f i s h e r i e s  management -  P. O.  Ochumba ( 1 9 8 3 )

7.  A s t u d y  o f  t h e  O c e a n o g r a p h i c  c o n d i t i o n s  o f f  S o m a l i  C o a s t .  
-  J. M.  Kazungu ( 1 9 8 4 ) .

8.  A r t i s a n a l  f i s h e r i e s  o f  K i l i f i  c o r a l  r e e f s .  -  R.M. N z io k a  
( 1 9 8 4 ) .

9.  DDT and E n d o s o u l f a n  r e s i d u e s  i n  f i s h  from H oia  i r r i g a t i o n  
Scheme, Tana R i v e r  Kenya. -  D. Munga ( 1 9 8 5 ) .

10.  S y n c h r o n o u s  s c a n n i n g  f l u o r e s c e n c e  f o r  c h a r a c t e r i z i n g  o i l  
s a m p l e s .  C.M. N gu ta  ( 1 9 8 5 )

11. Biology of Siganus suctor cought by artisanal fishesmen -
T. D e ’ S o u za  ( 1 9 8 5 )

12.  The c o m p o s i t i o n ,  d i s t r i b u t i o n  and s e a s o n a l  abu ndan ce  o f
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near surface zooplanliton in Tudor Creek. Mrs. M. Kimaro 
(1986).

13. D i s t r i b u t i o n  and z o n a t i o n  o f  m a c r o a i a g e  on r o c l u y  c i i f t s .
-  R.K.  Ruwa and Mrs. H. O y ie k e  ( 1 9 8 6 )

14.  Changes  i n  Kenya c o r a l  community  s t r u c t u r e  and f u n c t i o n  due  
t o  e x p l o i t a t i o n  MS. N.A.  M u th iga  ( 1 9 8 6 ) )

15.  E c o l o g y  o f  m angrove  e c o s y s t e m s .  -  R.K.  Ruwa ( 1 9 8 6 )

16.  M o d e l l i n g  o f  E s t u a r i n e  C i r c u l a t i o n  : N u m e r ic a l  M o d e l l i n g
o f  t h e  c r e e k s  around  Mombasa I s l a n d .  M.O. Odido ( 1 9 8 7 )

17.  A n a l y s i s  o f  some m ajor  and t r a c e  e l e m e n t s  i n  t h e  s e d i m e n t s  
o f  C a s i ,  Makupa and Tudor C r ee k s  o f  t h e  Kenya c o a s t :  A 
c o m p a r a t i v e  i n v e s t i g a t i o n  i n t o  t h e  a n t h r o p o g e n i c  i n p u t  
l e v e l s .  -  D. O tek o  ( 1 9 8 7 ) .

18.  The d e t e r m i n a t i o n  o f  T r a n s t e r e n c e  numbers o f  a q u eu s
eletrolytes by Electromotive force measurements of 
c o n c e n t r a t i o n  c e l l s  u s i n g  m o r ta r  ( C e m e n t -S a n d ) membranes.  
E.O. O c h ie n g  ( 1 9 8 7 ) .

19.  The p o p u l a t i o n  d y n a m ic s  and f i s h e r y  o f  p e n a e i d  prawns i n
Tudor C reek  Mombasa w i t h  s p e c i a l  e m p h a s i s  on P e n a e u s  
monodon F a b r i c i u s  19 8 7 .  -  E.  Wakwabi ( 1 9 8 7 )

( b )  CURRENT MAJOR RESEARCH PROJECTS

E c o l o g y  o f  p l a n k t o n  c o m m u n i t i e s  i n  t h e  i n s h o r e  w a t e r s  o f  
K e n y a .
P r im ary  p r o d u c t i v i t y  s t u d i e s  a l o n g  Kenyan c o a s t .
The s e a s o n a l  d s i t r i b u t i o n  o f  f i s h  e g g s  and l a r v a e  i n  t h e  
i n s h o r e  w a t e r  o f  Kenya.
S u r v e r y  o f  t h e  o y s t e r  p o t e n t i a l  w i t h i n  Kenyan c o a s t l i n e .  
C i r c u l a t i o n  i n  t h e  i n s h o r e  and a d j a c e n t  o f f s h o r e  w a t e r s  a l o n g  
Kenyan c o a s t .  -  A n a l y s i s  o f  s h ip "  s e a  s u r f a c e  t e m p e r a t u r e  d a t a  
f o r  W e s t e r n  I n d i a n  Ocean .
The ecology of littoral invertebrates.
The e f f e c t s  o f  t h e  s a b a k i  r i v e r  on t h e  g r o w th  abundance  and 
d i s t r i b u t i o n  o f  h e m a t y p i c  c o r a l s  i n  t h e  M a l i n d i  M arine  
N a t i o n a l  P a rk ,  Kenya.
A q u a t i c  c o n t a m i n a t i o n  w i t h  p e s t i c i d e  r e s i d u e s  on t h e  l o w e r  
Tana r i v e r  b a s i n .
P o p u l a t i o n  d y n a m ic s  o f  t h e  i n s h o r e  d e m e r s a l  f i n  f i s h .
The p o p u l a t i o n  d y n a m ic s  o f  t h e  i n s h o r e  p e l a g i c  f i n  f i s h .
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-  P o p u l a t i o n  d y n a m i c s  o f  t h e  p r a w n s  w i t h i n  i n s h o r e  w a t e r s  K e n y a .
The d i s t r i b u t i o n  and f e e d i n g  o f  m a c k e r e l  l a r v a e  ( F a m i ly  
Scombridge) i n s h o r e  waters.
A s p e c t s  o f  t h e  p o p u l a t i o n  b i o l o g y  o f  t h e  S p a n i s h  m a c k e r e l  
(Nguru)  Scomberomorus c o m m e r s o n i  i n  Kenya.
A s p e c t s  o f  t h e  p o p u l a t i o n  b i o l o g y  o f  t h e  K i n g f i s h  (K a n a d i )  
Scomberomorus p l u r i l i n e a t u s  i n  Kenya.
R e c r e a t i o n a l  f i s h e r i e s  r e s o u r c e s  i n  Kenya.
The d i s t r i b u t i o n  and s t a t u s  o f  t h e  e d i b l e  c r a b s  i n  i n s h o r e  
w a t e r s  o f  Kenya'.
E v a l u a t i o n  o f  s p o i l a g e  i n  c u r r e d  f i s h .
A r t e m ia  c y s t s  and b i o m a s s  p r o d u c t i o n .
S t u d i e s  on t h e  m a t u r a t i o n  and l a r v a l  r e a r i n g  o f  t h e  s h r i m p s ,

P e n a e u s  monodon and P e n a e u s  i n d i c u s  i n  t h e  l a b o r a t o r y .
S t u d i e s  o f  t h e  g r o w th  and s u r v i v a l  o f  p o s t l a r v a l  and j u v e n i l e  
s h r im p s  i n  n u r s e r y  s y s t e m .
M a r i c u i t u r e  o f  some s p e c i e s  o f  m a r in e  a l g a e  t h a t  a r e  o f  
economic importance.
Study of the protein level in sea urchins along the Kenyan
coast and the environmental factors af fecting  protein 
d i s t r i b u t i o n  i n  them.
A s t u d y  o f  t h e  s u i t a b i l i t y  o f  s e a  u r c h i n  e g g s  f o r  human 
c o n s u m p t i o n .
A s t u d y  o f  t h e  e f f e c t s ’ o f  d i f f e r e n t  e n v i r o n m e n t a l  f a c t o r s  on 
c h i t i n  and p r o t e i n  l e v e l s  and t h e  u t i l i z a t i o n  o f  s h e l l f i s h .

(C) Other p r io r i ty  areas

I n c l u d e  c o n t i n u a t i o n  o f  t h e  c u r r e n t  a p p ro v e d  r e s e a r c h  programmes  
a s  w e l l  d e v e l o p i n g  new r e s e a r c h  programmes a s  i n d i c a t e d  b e l o w : -

E c o l o g y ,  p r o d u c t i o n  p r o c e s s  and d y n a m ics  o f  t h e  mangrove  
e c o s y s t e m .

R e l a t i o n s h i p  b e t w e e n  p a r t i c u l a t e  o r g a n i c  m a t t e r  and d i s s o l v e d  
o x y g e n  d i s t r i b u t i o n  i n  e s t u a r i e s .

I d e n t i f i c a t io n  of the water types using chemical ind ices  in 
(Shimoni, Ungwana Bay, Lamu).

The c h e m i s t r y  o f  m e t a l  c o m p l e x e s  form ed  by some t r a c e  m e t a l s  
and o r g a n i c  l i g a n d s  i n  t h e  s e a .

To s t u d y  t h e  m e t e r o l o g i c a l  p a r a m e t e r s  a l o n g  Kenya c o a s t .
The w a t e r  q u a l i t y  o f  R i v e r  R a m i s i ,  S a b a k i , Tana and o t h e r  
e s t u a r i e s .
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A p p l i c a t i o n s  o i  s e d i t n e n t o i o g i c a l  s t u d i e s  on t h e  Kenyan C o a s t .  
Marine  e r o s i o n  a l o n g  Kenya c o a s t l i n e .
Some a s p e c t s  on t h e  g e o l o g y  o f  Kenya c o n t i n e n t a l  s h e l f  o f f  
Lamu.
The b i o l o g y  and s t o c k  a s s e s s m e n t  o f  t h e  s k i p j a c k  Katsuwonus  
p e l a m i s
A s s e s s m e n t  o f  t h e  i n s h o r e  c o m m e r c ia l  g i l i  n e t  f i s h e r y .
The b i o l o g y  and p o p u l a t i o n  d y n a m ic s  o f  t h e  Wahoo A ca nth o cy b iu m  
s o l a n d r i  i n  t h e  i n s h o r e  w a t e r s .
A s p e c t s  o f  t h e  p o p u l a t i o n  b i o l o g y  o f  t h e  s p i n y  l o b s t e r  i n  
Kenyan w a t e r s  and t h e  i m p l i c a t i o n  t o  t h e  management o f  t h e  
f i s h e r y .
The b i o l o g y  and e c o l o g y  o f  t h e  e l a s m o b r a n c h s  i n  t h e  Kenyan  
c o a s t a l  w a t e r s .
The s t u d y  o f  t h e  s t a t u s  o f  t h e  Tuna s p e c i e s  w i t h i n  Kenya 
w a t e r s .
A s t u d y  o f  t h e  e s t u a r i n e  f i s h  s p e c i e s  i n  Kenya.
Observations on the culture of the shrimps Penaeus monodon and 
Penaeus indicus in cages.
A s t u d y  o f  t h e  p r o t e i n  c o n t e n t  o f  t h e  c o m m e r c ia l  s e a  cucum ber.
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7 . 6 . 3 .  Kenya N a t i o n a l  R e s e a r c h  C o u n c i l

G.N.W. T h i t a i

LADIES AND GENTLEMEN

T h is  b e in g  a workshop on M arine E c o lo g y , i t  may n o t be n e c e s s a r y  t o  go  

i n t o  a l l  t h e  d e t a i l s  about th e  a c t i v i t i e s  o f  th e  N a tio n a l C ou n cil f o r  S c ie n c e  

and T e c h n o lo g y  b u t because o f  th e  h i s t o r i c a l  l in k a g e s  betw een th e  c o u n c i l  

and Kenya M arine and F is h e r ie s  R e se a r ch  I n s t i t u t e ,  i t  i s  im portant t o  r e c a p i t u la t e  

on a few  im p o rta n t e v e n ts .

In  1 9 7 7 , through an Act o f  P a r lia m e n t  th e  N a tio n a l C ou n cil f o r  S c ie n c e  

and T e c h n o lo g y  NCST was e s t a b l i s h e d .  T h is  developm ent ushered  a new e r a  

in  th e  h i s t o r y  o f  P ost Independent Kenya b e c a u se  an ad v iso ry  m ach in ery  f o r  

m a tte r s  p e r t a in in g  to  s c i e n t i f i c ,  t e c h n o l o g i c a l  a c t i v i t i e s  and r e s e a r c h  n e c e s s a r y  

f o r  t h e  p ro p er  developm ent o f  th e  c o u n tr y  had b een  c r e a te d .

A few  o f  th e  many fu n c tio n s  a s s ig n e d  t o  th e  c o u n c il  v e r e t -

( a )  To d eterm in e p r i o r i t i e s  f o r  s c i e n t i f i c  and te c h n o lo g ic a l  a c t i v i t i e s

i n  Kenya in  r e la t io n  t o  th e  eco n o m ic  and s o c ia l  p o l i c i e s  o f  th e

Government and i t s  i n t e r n a t i o n a l  com m unities;

» ( b )  To a d v is e  th e  Government on N a t io n a l  S c ien ce  P o lic y ;

(c) To ensure application of results of scientific activities ....;

( d )  To ca rry  out in d e p e n d e n tly  o r  i n  c o -o p e r a tio n  w ith  any a p p r o p r ia te

p erso n  . . . .  surveys and i n v e s t i g a t i o n s  as the c o u n c i l  may c o n s id e r  

n e c e s s a r y  fo r  i t s  ta s k s ;

Through an amendment o f th e  same A c t  o f  P arliam en t, f i v e  R esea rch  I n s t i t u t e s  

w ere e s t a b l i s h e d  as corp orate  b o d ie s .
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Among them was Kenya Marine and F i s h e r i e s  R esea rch  I n s t i t u t e  w hich was ch arged  

w ith  th e  r e s p o n s i b i l i t y  o f  ca rry in g  o u t r e s e a r c h  in  Marine and f r e s h  w a te r  

f i s h e r i e s  in c lu d in g  a c q u a tic  b io lo g y ,  e c o l o g i c a l  s t u d ie s ,  ch em ica l and p h y s ic a l  

o cea n o g ra p h y .

B e c a u se  o f  th e  above conaon a n c e s t r a l  p o in t  betw een th e  c o u n c i l  and Kenya 

M arine and F i s h e r i e s  Research I n s t i t u t e ,  t h e  c o u n c i l  has a l l  a lo n g  o f f e r e d  

to  th e  i n s t i t u t e  th e  n ecessa ry  en cou ragem en t by b e in g  a c t iv e ly  in v o lv e d  in  

p o l i c i e s  fo r m u la t io n  a t  th e  Eoard o f  Management m e e t in g s . In a d d i t io n  th e  

c o u n c i l  h a s  b e e n  o p e r a tin g  a m odest r e s e a r c h  fund which i s  open t o  in d iv id u a l  

r e s e a r c h e r s  ( in c lu d in g  th o se  from R e se a r ch  I n s t i t u t e )  who are i n t e r e s t e d  in  

c a r r y in g  o u t  v i a b l e  resea rch  p r o j e c t s .

As for the collaboration between the various p u b lic  i n s i t u t i o n s ,  th e  

c o u n c i l  h a s  f o s t e r e d  stron g  l in k s  w ith  t h e  acad em ic ian s from th e  U n i v e r s i t i e s ,  

th e  t e c h n o c r a t s  and accou n tin g  o f f i c e r s  in v a r io u s  Government or  P a r a s t a t a l  

O r g a n is a t io n s  by  a c t in g  as a c a t a l y s t  i n  forum s where exchange o f  id e a s  n e c e s s a r y  

fo r  th e  d e v e lo p m en t o f  S c ien ce  and T e ch n o lo g y  ta k e s  p la c e . ' The C o u n c il t h e r e fo r e  

su p p o rts  t h e  KEMFRI fo r  i t s  e f f o r t s  in  s e e k in g  c o -o p e r a tio n  w ith  in t e r n a t io n a l  

r e se a r c h  b o d ie s  w ith in  and o u ts id e  Kenya w here s im ila r  research  i s  b e in g  under­

ta k e n . The NCST would l ik e  to  en co u ra g e  KEMFRI t o  launch a n e w s le t t e r  t h a t

would e n a b le  t h e  re se a r c h e rs  to  ex ch a n g e  in fo r m a tio n  on programmes c u r r e n t ly  
%

g o in g  o n . Such a n e w s le t te r  would e n a b le  th e  s c i e n t i s t s ,  to  i d e n t i f y  common

problem s and t o  seek  b e t t e r  ways o f  c o n s e r v a t io n  and economic e x p l o i t a t i o n  o f  

m arine r e s o u r c e s .  This b ein g  an im p o r ta n t  sh ared  n a tu r a l r e so u rc e  on th e  E ast  

A fr ic a n  C o a s t ,  i t  i s  our hope th a t  r e s e a r c h  c o o p e r a tio n  w i l l  be s tr e n g th e n e d  and 

used  t o  o f f s e t  th e  im pact of la r g e  c o s t s  o f  such a c t i v i t i e s .

I  w ou ld  t h e r e fo r e  l ik e  to  thank th e  o r g a n is e r s  o f  th is  w orkshop and  

t o  w ish  them  e v e r y  su c c e ss  in  th e  d e l i b e r a t i o n s  th a t  w i l l  cu lm in ate  in

r e a l i s i n g  th e  o b j e c t iv e s  s e t  for  t h i s  w orkshop  on Marine E co logy .
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8 . C o m p u t e r  S e c t i o n  : A n  i m p o r t a n t  t o o l  f o i  
R e s e a r c h . ' '

In a S c i e n t i f i c  I n s t i t u t i o n ,  a good, ru n n in g  Computer 
Section is a very  u s e f u l  tool. Computers can he used, not only  for  
ha ta  s to ra g e  and. processing,  h u t  a lso  for  drawing graphs,  typ ing
reports  and publish ing  Newsletters.

In t h e  KMFRI, t h e  Computer S e c t io n ’s t a s k s  in c lu d e
Science  a s  w ell  a s  Administrat ion .
= The Administrative  d u t i e s  inc lude  the  S t a f f  Payroll  and the  
Accounts. Furthermore, important documents and f in a n c ia l  reports  
are a lso  h an d led  hy th e  Section.
= S c i e n t i f i c  work i n c l u d e s  s t o r a g e  of  d a t a  ( D a t a - h a n k ) ,  
S t a t i s t i c s  and  C a l c u l a t i o n s ,  G raphics ,  W ord -process in g  and  
Desktop Publishing .
In g e n e r a l ,  t h e  S c i e n t i s t s  are  a s s i s t e d  from th e  d e f in i t io n  of 
t h e i r  S c i e n t i f i c  problem t i l l  when th e y  submit th e ir  work for  
p u b l i c a t i o n .
F i r s t ,  t h e  problem is  d i s c u s s e d  w ith  t h e  S t a t i s t i c i a n  to  
d eterm in e  t h e  b e s t  poss ib le  sampling . A fter  th e  co llection  of 
th e  d a ta  in th e  f ie ld ,  th e  d a ta  are  th e n  entered  in to  a computer 
d ata -b ase .  This en ab les  c a lc u la t io n s  and a f i r s t  rough a n a ly s i s  
of th e  data .  The d a ta -b a se  will  a lso  be used to en ter  the  data  
in to  var iou s  s t a t i s t i c a l  programs.
In a f u r t h e r  stage ,  r e s u l t s  can be represen ted  by graphs.  The 
Computer Section has  a wide range of Graphic possibilities at 
i t ’s disposal. In case the ava i lab le  software would not s u i t  the
S c ie n t i s t ’s needs, then software will be especially written for 
t h e  application' (custom design).

A fter  p r in t in g  t a b le s  and p lo t t in g  th e  graphs,  reports  
can be typed  and pr inted  by th e  Section’s  t y p i s t s .  Graphs can be 
in te g r a te d  in th e  t e x t  a s  i f  printed.

The I n s t i t u t e ’s  N e w s le t t er  is  s e t  and pr in ted  in the  
Computer Section as well : Desktop P u b l ish in g  softw are  enables
o n  s c r e e n  la y - o u t  of th e  pages, enabl in g  in ser t io n  of graphs,  
drawing etc.

Workshop top ics  :

D u r in g  t h e  w orkshop, a d e ta i led  p resen ta t io n  will be 
given of th e  S c ie n t i s t  supp ort  . Demonstrations will be shown of 
th e  var iou s  p o ss ib i l i t ie s  o f fe r ed  by th e  Section to S c ie n t i s t s  in 
t h e  f i e l d s  of S ta t i s t i c s ,  Graphic p resen ta t io n s ,  Word-Processing 
and Desktop Publish ing.
For those  who are In te r e s te d  a l i s t  of h a r d -  and software,  used  
a t  th e  KMFRI-KBP Computer Section is  ava i lab le .

A v is i t  to the section is also planned.  

Speaker : Mr. P eter  P i s s i e r s s e n s ,  KMFRI-KBP Computer Section
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9 . S c i e n t i f i c  C o n t r i b u t i o n s
9.1. L M . F . R . I .
9 .1 .1 .  N u t r i e n t s  R e g e n e r a t i o n  in a  t y p i c a l  T r o p i c a l  E s t u a r y  

(T u d o r  C reek .  Mombasa. Kenya) durin g  Long Rainy S e a s o n  (1986)

J.M. Kazungu 

Abstract

N u t r i e n t  d i s t r i b u t i o n  p a t t e r n s  f o r  Tudor e s t u a r y
i n d i c a t e s  a v ery  s tr o n g  in f lu e n c e  of r iver  d ischarge  in to  the  
e s t u a r y  d u r i n g  t h e  r a i n y  s e a s o n .  The h i g h e s t  n u t r i e n t  
c o n cen tra t io n s  are recorded in May d u r in g  th e  peak of th e  ra iny  
s e a s o n .  As h i g h  a s  186.0 usr-at S i / 1 ,  22.6 | i g - a t  N-
NO3 / I  a n d  2 .0  p ,g -a t  P / 1  were  r e c o r d e d  f o r  s i l i c a t e ,  
n i t r a t e  and phosphate  r e sp e c t iv e ly  d u r ing  t h i s  month. All th ese  
high v a lu e s  were observed near  th e  r iver  mouth and decreased  
g r a d u a l ly  towards th e  open sea. A n a ly s is  of  th e  N i t r a t e s /S a l in i t y
p ro f i le s  for  th e  e s t u a r y  in d ica te s  t h a t  in th e  beginning  of  the
r a i n y  s e a s o n  (A pril ) ,  c o n s e r v a t i v e  mix ing  o f  t h e  n i t r a t e s  
p ers is t .  However most of  th e  po in ts  are fo u n d  to f a l l  above the  
t h e o r e t i c a l  d i l u t i o n  l in e  in d i c a t in g  a p o s i t iv e  o f f s e t .  This 
p o s i t i v e  o f f s e t  i s  a l s o  n o t i c e d  f o r  p h o s p h a t e  (POq^- ) 
concen tra t ion  d ur ing  th e  same month. It is  th ere fo re  su gges ted  
t h a t  thou gh  th e  r iv e r s  su p p ly  r i c h - n u t r i e n t  f r e s h  water in to  the  
creek ,  most o f  t h e  o r g a n ic  m a t te r  c a r r i e d  in to  th e  creek is  
degradable  and rem inera lizat ion  occurs once th e  organic matter  
h as  en tered  t h e  creek. This su g g e s t io n  ' i s  confirmed by th e  f a c t  
t h a t  d u r in g  May no much posit ive  o f f s e t  is  observed for  NO3- 
an d  POq3'  i n d i c a t i n g  t h a t  t h e  f i r s t  r a i n s  ( A p r i l )  h a d  
carried  away to th e  creek most of th e  degradable  organic matter  
on land. A fter  th e  long ra ins ,  su p p ly  of n u t r i e n t s  into  the  creek  
i s  minimal a n d  t h e  Coast G en era l  Hospita l’s  sewage system is  
id e n t i f i e d  as a possib le  loca l  source.
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9.1.2. T h e  D i s t r i b u t i o n  a n d  A b u n d a n c e  o f  H e r m a t y p i c  C o r a l s  a l o n g  t h e  
K e n y a  C o a s t .

N. Muthiga

Abstract

A broad, ranging survey of hermatypic corals of the Kenya 
coast  was carried  out u s in g  SCUBA and snorkellng .  Various s i t e s  
were v i s i t e d  in c lu d in g  th e  Kiunga, Malindl-Watamu and Shlmoni 
Marine park s  arid reserves .  Trie unprotec ted  s i t e s  inc luded Kilifi, 
Vipingo,  N yali ,  S h e l l e y ,  Kanamai, Tiwi, Diani and  Msamriweni 
reefs .  Within th e se  s i t e s  'v a r io u s  biotopes were sampled ranging  
from i n t e r t i d a l  reef  f l a t s  and lagoons, ree f  s lopes  to submerged  
reef  f l a t s  and s lopes  from d ep th s  of 1 ra. to 20  m.

A t o t a l  of  131 s p e c i e s  were r e c o r d e d  from 62 genera, 23 
s p e c ie s  a r e  new r e c o r d s  f o r  Kenya, a n  a d d i t i o n a l  13 species  
r e q u ir e  p o s i t i v e  i d e n t i f i c a t i o n .  The d om in an t  c o r a l  g e n e r a  
inc luded  A c r o p o r a ,  P o c i l l o p o r a ,  M o n t i p o r a , P o r i t e s ,  E c l i l n o p o r a ,  
P l a t y g y r a ,  G a l a x e a ,  A s t r e o p o r a ,  P a v o n a ,  G o n i a s t r e a  a n d
M 1 111 p o r  a.  A c h e c k l i s t  was compiled and coral  specimen were 
co l lec ted  fo r  re ference  purposes.

For a more de ta i led  s t u d y  of th e  community s t r u c t u r e  of 
Kenyan ree fs ,  a t r a n s e c t  s t u d y  was s t a r t e d  a t  North reef  in the  
Malindi Marine National Park. This is  an ongoing s t u d y  which 
c o n s i s t s  o f  r e c o r d in g  c o r a l  co v er  Chard 8, s o f t  coral)  coral
rubble, dead coral, sand and halimeda along 10 m. t ra n sec t  l ines
la id  across  th e  reef  f l a t  or slope. Eight s ites  including the
n o r th e r n  and s o u th e r n  seaward ree f  s lopes, ree f  f l a t s  and the  
c o r a l  garden lagoon were v is ited .

Coral cover was very  v a r iab le  ra n g in g  from 20 -  50 « for  
hard cora ls  and 4 -  40« fo r  s o f t  corals .  Dead coral  cover was 
<5«. Again Acropora, Montipora, Galaxea, P la ty g y r a  and Pachyseris  
were well represented .  No d i s t i n c t  zonat ion  of coral  genera was 
seen between 1 to 8m. depth.
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9.1.3. W a t e r  M o v e m e n t  a n d  S a l i n i t y  G r a d i e n t  in T u d o r  I n l e t  a d j o i n i n g  
M o m b a s a  I s l a n d

M.N. M u tu a  

A b stract

Hydrographic observations were carried out in lower and
upper reacties oí Tudor inlet, in J a n u a r y  th ro u g h  March 1987 for 
c u r r e n t s  and in June 1967 for  s a l i n i t y  and temperature. Drift  
measurements confirmed t h a t  th e  t id a l  c u r r e n t s  dominated in the  
channel.  Wind forced c u r r e n t s  were found  to be s ig n i f ica n t .

The t id a l  flow in th e  main ch an n e l  was var ia b le  with 
speed range from IO cra/sec to 80 cm/sec. During each t id a l  phase,  
t h e  f low  in t h e  main c h a n n e l  was in one direction from the  
s u r fa c e  to th e  bottom, with maximum speed of 60-100 cm/sec on the  
s u r fa c e  one hour a f t e r  flood. Maximum speed of 40 cm/sec occurred  
at  th e  bottom one hour fol lowing th e  flood.

Along th e  s ides  of  th e  in le t  water p a r t i c u la r ly  near the  
e n t r a n c e ,  loop s  of  Longshore c u r r e n t  complicated th e  flow. A 
permanent formation of an antic lockwise  loop formed during  ebb 
o f f  E n g l i s h  p o in t  a n d  d e g e n e r a t e d  i n t o  a sm all  topographic  
captured  eddy d ur ing  f lood. The plume from th e  r lp -feeder  was 
e n tra in ed  in th e  main t id a l  stream f u r t h e r  in th e  channel .  The 
loop re ta in ed  considerable  con cen tra t ion  of f lo a t in g  debris  and  
Juvenile f i sh .  Loops or ce l l  c ircu lat ion  was seen to be a common 
f e a t u r e  near almost a l l  th e  bends in th e  lowest reaches of the  
in le t  and in th e  areas  of washover c h a n n e ls  in the  mangroves. 
These loop le ts  and th e  la r g e r  c u r r e n t  c e l l s  were found to contain  
water with s l i g h t l y  d i f f e r e n t  condit ions  t h a n  water in th e  main 
ch an n e l  and su g g e s te d  a key to p arch n ess  in th e  in le t .

S a l i n i t y  v a l u e s  o f  27 were observed ,  in th e  lower 
r e a c h e s  of  Kombeni r i v e r .  No s i g n i f i c a n t  e s tu a r in e  conditions  
were observed in th e  shallow and wide upper reaches of th e  in le t  
probably  due to s c a n t y  r a in s  d u r in g  th e  year. In t h i s  shallow  
area s a l i n i t y  rose to 29 x .  in th e  narrow deeper channel  and to
30.5 X. in th e  lower reaches  in d ica t in g  a lo n g i tu d in a l  s a l in i t y  
gradient .  A mild c r o s s - in l e t  s a l i n i t y  g ra d ien t  was a lso  observed  
in th e  shallow area. Surface  temperature  was almost uniform 27 
'C. C o n d u c t i v i t y  f e l l  below 4900 p.MHo a n d  pH 7.8 in  t h e  
upper wide area, b u t  above t h i s  va lu e  to th e  west of th e  same and  
to w a r d s  t h e  mouth o f  t h e  i n l e t .  No a p p r e c ia b le  c r o s s - in le t  
g r a d ie n ts  were observed near  th e  entrance ,  a l th o u g h  i t  was noted  
t h a t  plume a p p e a r e d  co n cen tra ted  in th e  e a s te r n  side of th e  
i n l e t .  A c tu a l  f r o n t s  were not observed, however, a change in
water color near Ras Juda ind ica ted  the presence of a mild 
b o u n d a r y  b e tw een  t h e  d eep er  p a r t s  of  th e  chan n e l  near  th e  
e n t r a n c e  and  th e  shallow backwater area.. This boundary was 
assoc ia ted  with change in degree of mixing in th e  water column 
due to sud d en  sh oa l in g  of  bottom topography.
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9.1.4. Hy d r a u l i c  m o d el l in g  : Mo d e l  of  the  Ki l i n d i n fP ort Reitz 
Cr e e k .

M.O. Odido

A b strac t

Modeling is a formal exp ress ion  of m e  relationship
b etw een  e n t i t i e s  in p h ys ica l  or mathematical terms. (J e f frey s ,
1982). It provides a means of reducing complex n a t u r a l  systems to 
simple forms which can be manipulated with ease to check the ir  
reaction  to changes.

Two d i f f e r e n t  approaches are used:

Physical Models : H ere  t h e  n a t u r a l  s y s t e m  i s
r e p r e s e n t e d  by a n o t h e r  phys ica l  system. In h y d rau l ic s ,  scale  
models in which a s c a l e d  down vers ion  of th e  rea l  system is
b u i l t ,  and  e le c tr ic a l  ana logu es  in which an e le c tr ic  c ircu it  is
used to r e p resen t  th e  system (the  c u r r e n t  r e p r e sen ts  f lu id  flow,
v a ry in g  v o l ta g e  r e p r e s e n t s  t id a l  d r iv in g  force  etc.) are th e  most 
common.

M athematical  Models : T h e s e  a r e  m a t h e m a t i c a l
exp ress io n s  of th e  r e la t io n sh ip  between q u a n t i t i e s  and q u a l i t ie s  
to be s tud ied .  They can be determ in ist ic  (in which v a r ia b le s  can 
be predicted) or s to c h a s t i c  (in which some of the  v a r ia b le s  are  
probab i l i ty  dependent e.g. measuring th e  recurrence  frequency  of 
paraseismic even ts ,  f loods,  and storm surges) .

To develop a mathematical model we need to def ine  the
problem to be solved,  bound th e  s t u d y  area, id e n t i f y  va r ia b le s
and th e  in i t i a l  and boundary  conditions.  Assumptions are then  
made in d e v e lo p in g  t h e  mathematical r e la t io n sh ip  between the  
v a r i a b l e s .
The e n s u i n g  e q u a t i o n s  a r e  s o lv e d ,  e i t h e r  a n a l y t i c a l l y  or 
num erically  depending on th e  type  of eq uat io ns  involved  and the  
geometry of th e  area.
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Humei i c a l  Hud' .! of  Ki l ix idun-Poi  L HciLs C re e k s

This  c r e e k  is s i t u a t e d ,  to t h e  west  o f  Mombasa Island.. We assume 
t h a t  wind, a n d  c o r i o l i s  e f f e c t  on  t h e  w a t e r  flow is negl ig ible .  
T h e  b a s i c  h y d r a u l i c  e q u a t i o n s  a r e  a v e r a g e d  o v e r  time to remove 
s h o r t  t e r m  t u r b u l e n t  f l u c t u a t i o n s .  We a s s u m e  o n e - d i m e n s i o n a l  f l ow  
b y  a v e r a g i n g  o v e r  c r o s s  s e c t i o n  a n d  d e p t h .

T h e  e q u a t i o n s  t h u s  become :

du du d h u j u
 + u  = - g    g  ----------
dt dx d X C 2 R

d A u d h
  + b ----------=
dx d t

O

These are so lv ed  numerically  us ing  f i n i t e  d i f f e r e n c e ’ approaches.  
The creek is  d iscre t ized  in to  segments of equal s izes.
There is reasonab le  agreement between th e  model r e s u l t s  and data  
recorded a t  s e v e r a l  po in ts  within the  e s tu a ry .

R eference:

JEFFREYS, J.N.R. 

DRONKERS, J.J.

"Modeling", Chapman and Haii 1982

"T id al T h e o r y  a n d  C o m p u ta t io n s" ,  
A d v a n ces  in  H y d ro sc ien ce ,  v o l .  IO, 
Academic P r e s s ,  New York, (pp 145-230). 
1975

NORCONSULT, A.S. "Mombasa w ater  P o l l u t i o n  an d  w a ste  
D i s p o s a l  s t u d y  v o l .  VI, M arine  
I n v e s t ig a t io n s "  1977

ODIDO, M.O. "Modelling of  E s t u a r i n e  C ir c u la t io n ;  
Numerical Modelling of th e  Creeks around  
Mombasa Island", MSc Thesis  VUB 1987.
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9.1.5. P l a n k t o n i c  C o p e p o d s  f r o m  C o a s t a l  a n d  I n s h o r e  W a t e r s  o f  
T u d o r  C r e e k .  M o m b a s a

E. O k e m w a

Abstract

The samples were obtained using a Bongo net fitted with
a flow meter.
The samples were co llec ted  from th ree  s t a t i o n s  in Tudor CreeK 
from December, 1964 to  March, 1985. Samples were ta k e n  only  
d u r in g  th e  day time, once a month, between neap and spr ing  t ides.

The Z o o p la n k to n  i s  r ich  and a b u n d a n t  in th e  creek.
Copepods were dominant and p resen t  in a l l  s t a t io n s  sampled. From
a l l  s t a t i o n s ,  73 s p e c i e s  were i d e n t i f i e d  b e l o n g i n g  to  25 
families. F i f t y - t h r e e  species  were found a t  s t a t io n  1 and 27 of 
t h o s e  were s p e c i f i c  f o r  t h i s  s t a t i o n .  In s ta t io n  2, 44 species  
were f o u n d  of  which IO were specif ic . In s t a t io n  3 th ere  were 
only  23 species found, of which 1 was specif ic  for  t h i s  s ta t io n  
a n d  t h i s  su p p o r ts  th e  g ra d ien t  hypothes is .  Apparently,  there  
e x i s t s  a g r a d ie n t  in d iv e r s i t y  and each s t a t io n  has  a more or 
l e s s  c h a r a c te r i s t i c  copepod fauna.

T h is  a p p e a r s  to be t h e  f i r s t  s y s t e m a t i c  account of
copepods reported  from th e  c o a s ta l  and inshore  waters of Kenya.
Six are new records for  th e  Western Indian Ocean.

Information on the abiotic environment from the series  
of  s t a t i o n s  in  Tudor Creek i s  g iv e n .  T hese  d e m o n s tr a te d  
Increasing temperature and tu r b id i ty ,  and decreas ing  water depth,  
from t h e  mouth to  t h e  uppermost s t a t i o n s  of th e  creek, with 
s a l i n i t y  remaining more or l e s s  c o n s ta n t  except for  March 1985.
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9.1 .6 .  A S t u d y  o f  s o m e  P i g m e n t s  f r o m  S e a  U rch in  E g g s :  D i a d e m a  
s e t o s u m

S. O’O m olo

A b stra c t

An e x t r a c t i o n  an d  in v e s t ig a t io n  of th e  properties of  
o r a n g e -r e d  pigment of  sea u rch in  eggs D.  s e t o s u m  was carried, 
out .  T h is  pigment is  t i g h t l y  hound to th e  egg contents .  The 
orange-red  pigment was e x t r a c t e d  a f t e r  an incubation  with 40* 
NaOH f o r  4 hrs.  After  t h a t ,  th e  pigment is  read i ly  so lu b le  in 
some o r g a n ic  s o l v e n t s .  The p igm ent was p a r t ia l l y  so lu b le  in 
CClq, b e n z e n e ,  c h lo r o fo r m ,  p e t r o l e u m  e t h e r ,  e t h y l  a c e t a t e ,  
b u t  qu ite  so lu b le  in pyridine, e thanol,  methanol, acetic acid and  
acetone.  With Carr-Price reagent,  i t  forms white precipitate.

The p igm ent d id  n o t  m ig ra te  in s o l v e n t  of  h ig h e r  
p o l a r i t y  l i k e  w ater  or p y r id in e ,  b u t  i t  moves q u ite  well in 
s o lv e n t s  su ch  as d ie t h y l  e th e r  or e t h y l  acetate .  In e t h y l  ace ta te  
and d i e t h y l  e th e r  th e  estimated R.F. v a lu e s  of th e  pigment are  
0.97 a n d  0.99 respect iv e ly .

Orange red  pigment s o lu b i l i t y  behavior  in th in  layer  
chromatography (TLC) and v is ib le  absorption  spectrum s u g g e s t  t h a t  
th e  pigment resembles echinochrome.

The color of th e  pigment changed when mixed with some
s o lv e n ts .

s o lv e n t  c o lo r

ye llow
reddish  

reddish  
reddish  
orange  
orange  
red orange  
Orange 
Yellow

red orange

Echinochromes were th o u g h t  to be a c o n tr o l l in g  fa c to r  in 
t-ie s y n t h e s i s  o f  o t h e r  g r o u p s  of  p ig m ents ,  to  s t i m u l a t e  
, n f e r t i l i z e d  e g g s  ( B i n y o n ,  1972), h a v i n g  v i t a m i n  K 

characteristics.  The fact  th a t  th is  pigment is found in th e  egg 
points to a probable important role in the egg metabolism.

Petroleum e th e r
C C l q
Benzene  
Chloroform 
Diethyl  e th er  
E th y l  a c e ta te  
Pyridine  
Methanol 
icetic Acid 
ts 2

CS2
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9 .1 .7 .  The  Eu l i t t o r a l  Ma c r o p h y t i c  F l o r a  o f  t h e  s e l e c t e d  p o i n t s .
Ka n a m a i . Mc Ke n z i e  P oint  a n d  Ga z i  B a y  a l o n g  t h e  Ke n y a  
Co a s t .

H.A. O y i e k e  

A b strac t

A total of 131 species of marine Macrophytes are
recorded from the eu l i t tora l  zones studied. Out o± th is  number IO
a r e  new  r e c o r d s  f o r  K e n y a ;  t h e s e  a r e  A m a n  s  i  a
d i e t  r  i c  h i a n a . D e s  m ia. p u  l v  i  n a t a , H  y  p  n e a  . n i d i f i c a . G a l a x a u r a  
f a s c i c u l a t a , G.  l e n t a , L a u r e n c i a  c o l l u m e l l a r i s . L .  v e n u s t a , 
P e y  s s o n e l l i a  s i m u l a n s . P t e r o c l a d i a  p a r v a  and  W u r  d e m a n i a  
m i n i a t a . Of th e  th r e e  s t a t i o n  s tu d ie d  McKenzie is  th e  r ic h e s t  
i n  b enth ic  marine a lg a l  composition followed by Kanamal th en  Gazi 
Bay. On t h e  o t h e r  h a n d ,  Gazi i s  t h e  r i c h e s t  in angiosperm 
species. The a lg a l  composition of th e  mangrove pneumatophores are 
similar to th ose  found  on th e  overhangin g  c l i f f s .

The s t a t i o n s  s t u d i e d  showed a mixed a lg a l  community 
w it h o u t  a n y  o b v io u s  dominance. The angiosperras, on th e  other  
h a n d , e x h i b i t e d  a p a t t e r n  o f  z o n a t i o n  t h a t  T h a l a s s i a  
h e m p r i c h i i  is  found from th e  upper e u l i t t o t a l  b e l t  a l l  th e  way 
to  t h e  r e e f  p la t f o r m s ,  w h erea s  C y m o d o c e a  c i l i a t a  and  C. 
s e r r u l a t a  t end  to grow more l u x u r r i a n t l y  towards th e  open sea. 
H a l o d u l e  w r i g h t i i  a lso  commonly grows h igher  up on th e  shore.

t
u
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9 .1 .8 . T h e  e f f e c t s  o f  h a b i t a t  c o m p l e x i t y  c r e a t e d  b y  m a n g r o v e s
O N  M A C R O F A U N A L  C O M P O S I T I O N  IN T H E  B R A C K I S H  W A T E R  
I N T E R T I D A L  Z O N E S  IN KENYA-

R.K. Ruwa

A b strac t

Comparisons o í  macrofaunal composition on b rack ish  water  
beaches where mangroves have not y e t  grown, bare beaches where 
mangroves have been t o t a l l y  destroyed, leav in g  th e  mangrove peat  
in the  shore, creek mangroves, f r in g e  mangroves and rocky c l i f f s  
were made.

The o b s e r v a t i o n s  showed t h a t  mangroves increase  th e  
s p e c i e s  d i v e r s i t y  in the  b ra ck ish  water in t e r t id a l  zones. The 
beach with mangrove peat supported  22 species b u t  th e  bare beach  
without mangroves or mangrove organic matter had 16 species. The 
creek mangroves su pported  21 species whereas th e  f r in g e  mangrove 
supported on ly  4 species. F u r th er  comparisons showed t h a t  the  
creek mangroves and th e  beach with mangrove peat had many species  
in common. The b ea ch  w i th o u t  mangroves had more species in 
common with th e  beach with mangrove peat t h a n  wi.th th e  creek  
mangroves. It was n o ta b ly  observed t h a t  6 species are confined  
to creek mangroves and t o t a l  d e s tr u c t io n  of th ese  f o r e s t s  could  
lead to th e ir  disappearance.

There was a ten d en cy  t h a t  th e  macrofauna r e s t r i c t e d  to  
t h e  c r e e k  mangrove was mostly composed of species of  grapsid,  
ocypodid  a n d  g e c a r c in id  crabs  b u t  with on ly  a few gastropod  
species. C o n tr a s t in g ly  on beaches with and w ithout  mangrove peat  
t h e  s p e c i e s  r e s t r i c t e d  to th e se  biotopes were mostly gastropod  
s p e c ie s  b u t  w ith  on ly  a few portunid  and ocypodid species  of 
crabs.

In r e l a t i o n  to  s h o r e  l e v e l ,  -the number of species of  
nacrofauna in crea se s  in a downward shore  gradient .  The p a t te r n  
^lso fo l lows c lo se ly  with th e  changes  of  s u b s t r a t e  q u a l i ty  from 
j igher  to lower shore  l e v e ls .  S u b s tr a te  wise, sandymud supported  

species; muddy, 15 species  and muddy sand, 27 species. Being 
Si.ndy mud biotopes th e  h igher  shore  l e v e l s  tend  to support  fewer  
species t h a n  th e  lower l e v e l s  which are muddy or muddy sand  
Isotopes. From t h i s  observa t ion  i t  can be predicted t h a t  i f  th e  
1(wer sh ores  are  tu r n e d  to sa n d ÿ  mud biotopes e.g. as a r e s u l t  of 
t ' a n s p o r t  of  s a n d  from th e  d u n es  a f t e r  excess ive  c u t t in g  of  
ffangroves  th e  species d iv e r s i t y  will be d r a s t i c a l l y  decreased. A 
l i t t l e  n a t u r a l  t r a n s p o r t  of san d  to muddy sh ores  which h e lp s  to 
create  muddy sand  sh ores  is  ben ef ic ia l  in encouraging increased  
s p e c i e s  d i v e r s i t y .  E x c a v a t i o n s  in  t h e  b a r r e n  s a l t y  "inversa" 
f l a t s  l e d  to  i n c r e a s e d  s p e c ie s  d i v e r s i t y .  T h is  i n c r e a s e  in  
s p e c ie s  d i v e r s i t y  from a s i n g l e  s p e c ie s  h a b i t a t  a f t e r  t h e  
in u n d at ion  of  th e s e  ex c a v a t io n s  with seawater  b rought  th ro u g h  
c h a n n e ls  by t id a l  action can s im ilar ly  be exp la in ed  by th e  f a c t
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that optimal henthic conditions favoring higher diversity 
resulted from simulation hy lowering the shore level, maintaining 
m u d d y  to m u d d y  sand conditions and contribution of the mangrove 
peat in the channels a n d  excavations.

M angroves  s u p p o r t  many a r b o r e a l  f a u n a  which are  
f r e q u e n t ly  a lso  found on i n t e r t id a l  rocky c l i f f s .  Growing n e x t  
to rocky c l i f f s ,  f r in g e  mangroves support  many species which are
also found on rocky cliffs. It Is worth noting, however, that
with regard, to the  s h e l l - f  i sher  y of oysters,  cutting of the
c o v e te d  m an g ro v es  R h i z o p h o r a  m u c r o n a t a  and  S o n n e r a t i a  
a l l > a  which supp ort  th e  h e a v ie s t  se t t lem en t  of oys ter  near the  
creek edges in c h a n n e ls  need to be controlled .  The c u t t in g  of 
these mangroves a t  edges of th e  c h a n n e ls  sh ou ld  be prohibited and  
c u t t i n g  w i t h in  t h e  e n t i r e  f o r e s t  be contro lled  to' avoid any  
d e s tr u c t io n  which may cause  speeding up of sediment tra n sp o r t ,  
a l t e r a t io n  and lo ss  of  h a b i t a t  r e s u l t i n g  in decrease in species  
d i v e r s i t y .
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9.1.9.  S e t t l i n g  p o s t l a r v a l  a n d  j u v e n i l e  p e n a e i d s  i n  t h e  s h o r e  
w a t e r s  or T u d o r  c r e e k .

E.O. Wakwabi 

A b stract

Pen ae id. la r v a e  spawned, o f f sh o r e  arr iv e  in Liae creek a t  
t h e  l a t e  m ysis  a n a  e a r l y  p o s t l a r v a l  s t a g e s  w ith  th e  water  
c u r r e n ts .  The changing  winds and s u r fa c e  c u r r e n t s  d irect ion  and  
s t r e n g t h  with th e  monsoons Is th e  possible  mechanism of t r a n s p o r t  
in to  th e  nearshore  waters from where th e  t id a l  c u r r e n t s  and local  
winds t r a n s p o r t  th e  p lan k ton ic  la r v a e  in to  and up th e  creek.

The s e t t l i n g  p o s t l a r v a e  a n d  Ju ven iles  favor  specif ic  
bottom t y p e s .  The t h r e e  (3) common P e n a e u s  s p e c ie s  ( P. 
i n d i c u s ,  P .  m o n o d o n  and P. s e m i s u l c a t u s ') were most a b u n d a n t  
in beach se ine  ca tch es  a t  th e  chan n e l  s t a t io n  (Stn IV) where the  
bottom was s o f t  s i l t y  mud type  with mud-mangrove b a n k s  and dense  
a l g a l  cover .  . P. i n d i c u s  a n d  P. s e m i s u l c a t u s  c a u g h t  in  
beach se in es  ranged between 1.5 mm carapace l e n g t h  and 21.5 mm 
c a r a p a c e  l e n g t h .  P. m o n o d o n  h ad  a s i z e  range of 1.5 mm to
29.5 mm carapace len g th .  The th r e e  species th ere fo re  u t i l i z e  the  
shore  waters a s  n u r s e r y  grounds  and r e c r u i t  in th ese  waters  in 
d i s t in c t iv e  cohorts  between A ugust  and March.

f
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9.1.10.  S e a s o n a l  Ch a n g e s  in In t e r t i d a l  Mar in e  Al g a e  a l o n g  the  
Ke n y a  Co a s t

G.M. W a m u k o y a

Abstract

V e r t i c a l  and. h o r i z o n t a l  d i s t r i b u t i o n  of  i n t e r t i d a l  
marine a lg a e  was s tu d ie d  for  a year u s in g  th e  b e l t  t r a n s e c t  
method. The in t e r t i d a l  zone may co n v en ien t ly  he divided in to  two: 
Lower l i t t o r a l  zone,  t h e  r e g io n  betw een  th e  lowest l e v e l s  to 
which t h e  t id e s  f a l l  and th e  lowest h igh t ide  level .  And, an  
u p per  l i t t o r a l  zone : th e  region between th e  lowest h igh  t ide  
l e v e l s  and th e  h ig h e s t  h igh t ide  leve ls .  The I n te r t id a l  marine 
a lg a e  e x t e n d  from t h e  h ig h  w ater  l e v e l  o f  neap  t i d e s  to  
s i t u a t io n s  well beyond th e  reef  in deep water. Some are exposed  
fo r  c o n s i d e r a b l e  p e r io d s  d u r i n g  s p r i n g  t i d e s  while  o t h e r s ,  
a l th o u g h  s i t u a t e d  high on th e  shore grow in pools and depress ions  
where a cer ta in  amount of water is  l e f t  by th e  receding tide. To 
t h e  upper  l i t t o r a l  r e g io n  belong th e  mangrove roots  i.e. th e  
pneuraatophores  a n d  t h e  c l i f f s .  B o s t r y c h i a  sp., C a t e n e l l a  
sp. a n d  M u r a y e l l a  sp. are found  on th e  roots  and th e  c l i f f s .  
The lower l i t t o r a l  region is  more l u x u r r i a n t l y  rich in seaweeds  
depending upon th e  su b s tr a tu m  type. D i f f e r e n t  zones appear such  
a s  t h o s e  dom in ated  b y  C y s t o s e i r a . Ulva, Padina. Gracilaria
and seagrasses, th u s  showing horizontal zonation of algae. The 
s u b l i t t o r a l  region is  in d icated  by th e  var iou s  s ip hon a les  su ch  as  
H  a l i  m e d a . C a u  1 e r  r a . a n d  C o d i u m .

The su b s tra tu m  type  on which th e y  grow are specif ic  : 
Rocky, sandy,  s i l t y  and muddy. The presence of varied  ty p es  of  
s u b s t r a t a  was found  to be one of th e  main fa c to r s  t h a t  account  
for  th e  rich f lo r a  of t h i s  region. Better  growth of th e  a lgae  was 
shown to be on th e  rocky s u b s t r a t e  and with l i t t l e  growth on 
?andy s u b s t r a t e .
An a n a ly s i s  of th e  occurrence of th e  more common species as well 
as  th e  R."°'C ra t io  iu d i f f é r a n t  «eaaon» indioate  t h a t  Rhodophyton 
a r e  predominant amongst a l l  o ther  groups of algae. The t o t a l  
alg'al cover showed a peak d u r in g  the  South East monsoon period, 
when th e  climatic and environm ental  f a c t o r s  are most fa vorab le  
for  the  growth of a lgae  in general .

The p r in c ip le  environm ental  f a c t o r s  operating on t h i s  
s h c r e  i n c l u d e  l i g h t  i n t e n s i t y ,  temperature, s a l i n i t y  and s u r f  
a c t i v i t y .  They  show d e f i n i t e  v a r ia t io n s  and such  v a r ia t io n s  
af  .ect th e  n a tu r e  of th e  a lg a l  cover on th e  shore. The t id a l  
f ? etor  was noted to be of fund am en ta l  importance, p a r t i c u la r ly  in 
r e l a t i o n  to  t h e  a i r  e x p o s u r e  a n d  submergence of a lgae  with 
the  ch ie f  e f f e c t iv e  principle  in respect  to exposure  with th e  air  
bein g  d es icca t ion .
It was show n t h a t  d u r in g  times when th e  lowest spr in g  t id es  
occurs  d u r in g  th e  n ig h t  hours,  (May-September) th ere  was high
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algae cover and. high species diversity whilst during times when 
the lowest spring tides occur d u r i n g  the daylight h o u r s  
(November- March) there was poor algal cover a n d  low species 
diversity. The months of October a n d  April came out significantly 
as th e  t r a n s i t i o n  period, thence  no marked changes  were noted.

The Brown a lg a e  ( P h a e o p h y t e s )  t e n d  to show t h e  
a d a p t a t io n  to  cool climates, t h i s  e x p la in s  why th e y  are poorly  
represented in the intertidal zone and they come in abundance  
towards the end of South East monsoons (September); which ÍS In 
conformity with th e  f in d in g s  of Moorjani (1977), t h a t  Phaeophytes  
t h r i v e  w e l l  in  cool  c o n d i t io n s .  Rao (1972) a l s o  f o u n d  an  
abundance  growth of Phaeophytes  d ur ing  th e  cooler North East  
monsoon period on th e  N.w. coast  of India.
The B lu e  g r e e n s  (C y a n o p h y t e s )  a r e  a d a p t e d  to  extreme dry  
condit ions t h u s  reaching  th e  peak in February/March.  Therefore,  
h o r izo n ta l  d i s t r ib u t io n  of a lgae  was found to be contro l led  by : 
n a t u r e  of  s u b s t r a t u m ,  s u r f  e x p o s u r e ,  s h o r e  s lo pe ,  s a l i n i t y ,  
temperature, l i g h t  i n t e n s i t y  and tide.

Although Kenya is  r ich  in a lg a l  f lo r a  (Isaac and Isaac
1968), c o m m erc ia l iza t io n  of  seaweeds is  p r e s e n t ly  n o n -e x i s te n t .  
The on ly  d irec t  use  to which th e  a lgae  are put  by f ishermen is  as  
f i s h  b a i t s  (Personal observation).
From t h e  f o r e g o in g  i t  i s  e v i d e n t  t h a t  economic importance of 
sea w eed s  h a s  been n e g l e c t e d ,  which  means t h a t  a p o t e n t i a l  
v a lu a b le  resource  remains unexplo ited .  Therefore  a need e x i s t s  in 
Kenya for  s t u d ie s  to be conducted towards  th e  developing seaweed 
industries involving both farms and processing facilities. This 
would improve th e  welfare of  th e  c o a s ta l  fishermen, who o f ten  
l e a d  a s u b s i s t e n c e  t y p e  o f  l i f e  a n d  would conserve  foreign  
exchange th r o u g h  reduced importation of colloids.

In Kenya season a l  p a t t e r n s  alone make wild crop h a r v e s t  
u n d e s i r a b l e  s in c e  t h e  s ta n d in g  crop of any species is  so low 
d urin g  c e r ta in  periods of th e  year. Thus, i t  is  ev ident,  t h a t  not  
on ly  growth b u t  a lso  s u r v i v a l  of such  an i n d u s t r y  will depend on 
ivhe re l ia b le  and in creas in g  source of raw material which th e  only  
l a s t i n g  s o l u t i o n  may be t h e  d ev e lo p m en t  of  marie u l  t u  re
procedures.  Such procedures  are  now s u c c e s s f u l  in th e  Far East
(P h i l ip p in es ,  Japan, Tàiwan, Indonesia and China).
For preliminary ev a lu a t io n  of th e  m ariculture  p o ten t ia l  in Kenya, 
G enera  E u c h e u m a  a n d  G r a c i l a r i a  h a v e  been  chosen.
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9 . 2 E t h i o p i a

V a r i a t i o n  S t u d i e s  o f  Q u a n t i t a t i v e  C h a r a c t e r s  i n  L u t  a j i n u s
B O H R  COLLECTED FROM THREE SITES IN THE RED SEA.
Prof.Dr. E.Bekele (University of Asmara, Ethiopia)

A bstrac t

S i g n i f i c a n t  v a r i a t i o n  b e t w e e n  L u  t a  J  i  11 u  s  1> o l i r ’s  
p o p u la t io n  co llec ted ,  from t h r e e  s i t e s  in t h e  Red. Sea was  
observed..  A non-correspondance found  between PCA and l in ear  
c o r r e la t io n  c o e f f ic ien t  of c h a r a c te r s  s tu d ied  was considered to 
be due to th e  e x is te n c e  of high beta  d iv e r s i t y  t h a t  r e s u l t e d  from 
t h e  m igra t ion  o f  L u t a J J n u s  J b o J i r  b e tw een  t h e  var ious  s i te s .  
The development of breeding tech n iq u es  th ro u g h  th e  id en t i f ica t io n  
of  c o r r e l a t e d  c h a r a c t e r s  a n d  t h e i r  h e r i t a b i l i t y  estim ates is  
considered to be tak en  d u r in g  se lec t ion  practices.

9.3. . M a d a g a s c a r

PHYSICAL AND CHEMICAL WATER CONDITIONS INSIDE THE MANGROVE
AREA OF AMBANORO (NoSY-BE,MADAGASCAR) FROM JUNE 1986 -  JUNE 1907.

H. R azaf in dra in ibe  (CNRO, Madagascar)

A b s tr a c t :

P h y s ic a l  and chemical water parameters have been s tu d ied  
d u r in g  a year  period (June 1986 to June 1987) in the  mangrove 
area  of  Ambanoro (Nosy-Be , Madagascar). Sampling was scheduled  
once a week a t  10.00  a.m. along th e  r iver  t h a t  crosses  th e  f o r e s t  
a t  f i v e  s t a t i o n s  d isp a tch ed  from th e  mouth to th e  c o n t in e n ta l  
limit of th e  mangrove. Another ser ie s  of samples was scheduled  
f o r  d a i l y  v a r i a t i o n s  each th r e e  hours  from 6.00  a.m. to 18.00 
p.m. Parameters are s tu d ie d  in account of t ide  v a r ia t io n s  and  
l e v e l  o f  r a in f a l l .

Water temperature  is  h ig h ly  in f lu e n c e d  by marine water a t  
t i le  mouth, b u t  on ly  by air  temperature a t  th e  other s ta t io n .  
S a l in i ty  depends mainly on tide in dry season, and rely on rain
l e v e l  in hot  season. The level  of material decomposition and the  
n a tu r e  of  th e  s u b s t r a t e  cause  a g ra d ien t  of  pH. The th eo re t ica l  
p h y s i c s  r u l e s  is  f o l lo w e d  ins ide  th e  mangrove concerning th e  
l e v e l  of d is so lved  oxygen  in co n tr a r y  to th e  s i t u a t io n  in th e  
n ea res t  marine water.
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