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PREFACE 

Le programme des Nations Unies sur les Hers regionales a ete mis sur pied par Ie 
E en 1974. Depuis lors, Ie Conseil d9Administration du PNUE a constamment 
uye m e  approche regionale pour la lutte contre la pollution marine et pour la 

estion des ressources marines et c6tieres; il a egalement reclame la mise au . 
point de plans d'action regionaux. 

Le Programme des Hers regionales couvre desormais onze regionsu, et plus de 
Ã 120 etats cfitiet-s y participent. C*est un programme qui met l'accent sur l'action 

et qui s'interesse non seulement aux consequences mais aussi aux causes de la 
degradation de l'environnement; Ie Programme suit une approche dqensemble qui, 
pour lutter contre les problhmes d'environnement, met l'accent sur la gestion des 
zones marines et &tier-es. Chaque plan d'action regional est formule selon les 
besoins de la region tels que percus par les gouvernements interesses. Le plan 
d'action &tablit un lien entre d'une part l'evaluation de la qualit6 de 
l'envrionnement marin et les causes de sa degradation, et d'autre part, les 
activites de gestion et de mise en valeur de l'environnment marin et &tier. I1 
pousse A la mise au point, de facon parallele, d'accords juridiques regionaux et 
d'activites programmees qui mettent 1 'accent sur 1 'action. 

Par decision 8/13 (C), le Conseil d'Administration du PNUE a demande, lors de sa 
huitidme session, que soit mis au point un plan d'action pour la protection et la 
mise en valeur du milieu marin et des zones cotieres de la region de 1'Afrique de 
1'Est. A titre de premiere activite entreprise dans la region, Ie PNUE a envoy6 
en octobre-novembre 1981 une mission exploratoire mixte PNUE/OHU/ONUDI/FAO/ 
Unesco/OHS/OHI/UICN. 

Les donnies et renseignements rassembles par cette mission ont abouti & 
1'6laboration de six rapports sectoriels: 

- OMu/Unesco/PNUE: mise en valeur du milieu marin et des zones c6tihres dans 
la region de lqAfrique de 1'Est. Rapports et etudes des mers regionales No 
6, PMUE, 1982. 

- ONUDI/PMUE: Sources industrielles de pollution des mers et des cotes dans la 
region de 1'Afrique de 1'Est. Rapports et etudes des mers regionales No 7. 
PMIIE, 1982. 

- FAO/PHUE: La Pollution des mers dans la region de 1' frique de 1'Est. 
Rapports et etudes des mers regionales No 8. PMUE, 19 

B: Problbes de santd publique dans la zone c6tiere de la region de 
. 1'Afrique de L'Est. Rapports et etudes des mers r&gionales, No. 9. PMUE, 

1982. 

I/ Region m6diterran6enne, plans d'action sur la region du Kuwait, de 1'Afrique - 
de lqQuest et du Centre, des Caraibes, des mers d*Asie orientale, du 
Pacif ique Sud-est, du Pacif ique Sud, de la Her Rouge et du Golfe d9Aden, de 
1'Afrique de l'Est, du Sud-ouest atalantique, et des mers de 1'Asie du Sud. 

21 PWE: Rdalisations et projets d'extension du programme du PMUE pour les mers - 
dgionales et des programmes comparables relevant d'autres organismes. 
Rapports et 6tudes des mers r6gionales No 1. PBUE, 1982. 



- OMI/PMUE: Lutte contre la pollution par les hydrocarbures dans la region de 
1'Afrique de 1'Est. Rapports et etudes des mers regionales No 10. PMUE, 1982. 

- UICN/PNUE: Conservation des ecosystemes et des ressources des biologiques 
des mers et des cotes dans la region de 1'Afrique de 1'Est. Rapports et 
etudes des mers regionales No 11. PNUE, 1982. 

Les six rapports sectoriels prepares sur la base des donnees rassemblees par 
* 

cette mission ont ete utilises par le secretariat du PMUE pour preparer un 
rapport de synthhse intitule: 

ft 

PNIJE: Problhes d'environnement qui se posent dans la region de 1'Afrique de 
1'Est. Rapports et etudes des mers regionales No 12. PMUE, 1982. 

Le rapport de synthhse et les six rapports sectoriels furent soumis a la reunion 
de travail PNUE sur la protection et la mise en valeur du milieu marin et des 
zones c6tieres de la region de 1'Afrique de 1'Est (Mahe, Seychelles, 27-30 
septembre 1982) a laquelle ont assiste des experts dsignes par les gouvernements 
de la region. 

1 La reunion de travail a: 

1 - passe en revue les problhmes environnementaux de la region; 

- approuve un projet de plan d'action pour la protection et la mise en valeur 
de l'environnement marin et &tier de la region de 1'Afrique de 1'Est; 

- defini l'ordre de priorit6 des activities du programme qui doivent &re 
menees dans le cadre du projet de plan d'action; et 

ommande que 1e projet de plan d'action, ainsi qu'un projet de convention 
ionale pour la protection et la mise en valeur de l'environnement marin 

t c6tier de la region de 1'Afrique de l'Est, et de protocoles relatifs (a) 
a la cooperation en matiere de lutte contre la pollution en cas d'urgence, 
(b) aux zones specialement protegees et aux especes menacees, soient sounds 
& une Conference de plenipotentiaires des gouvernements de la region, en vue 
de leur adoption. 

En consultation avec les gouvernements de la region de 1'Afrique de l'Est, 
l'elaboration du plan d'action a mis l'accent sur les activites directement 
reliees aux prbaratifs de la Conference des plenipotentiaires, et aux autres 
activites regionales que la reunion de travail de Mahe a recommande de classer 
dans la categorie de premiere priorit@/. Ceci inclut la preparation par des 
experts de la region, d'une serie de rapports nationaux sur: 

m 

- les legislations nationales; 

- la conservation des ressources naturelles nationales: et 
rn 

- les activities socio-economiques qui peuvent avoir un impact sur 
l'environnement marin et c6tier. 

3/ Rapport de la Reunion de travail sur la protection et la mise en valeur du - 
milieu marin et les zones cotieres de la region de 1'Afrique de 1'Est. Mahe, 
27-30 septembre 1982 (PMUE/WG.77/4) 



- iii - 

Lee ra ports nationaux firent llobjet d'une synthhe dans des rapports rdgionaux 
- 4 pripares pour alder les gouvernements de la region de 1'Afrique de 
llEst i negocier la Convention regionale et ses protocoles. De plus, une reunion 
de travail sur la formation technique en matiere de lutte contre la pollution par 
les navires pour la region de llAfrique de 1'Est a 6te organis6e conjointement 
par 1'Organisation Maritime internationale (OM11 et le PINE, en novernbre 1983. 

Le present volume est compose des rapports nationaux traitant des aspects . juridiques regionaux sur la protection et la gestion de l'environnement marin et 
c6tier de la region de llAfrique de l9Est. Des ouvrages semblables, concernant la 
conservation et les activities socio-economiques dans la region de 1'Afrique de . 19Est, ont 6t6 recueillis I /  81 91. Les huits etudes nationales ont 6t6 icrites 
par les experts suivants: C.L. deArifat (Maurice), B. Georges (Seychelles), M. 
Jardin (France), G. L. Kateka (Tanzanie) , F. Muslim (Kenya), P. H. Randrianari jaona 
et E. Razafimbelo (Madagascar), A. Salim (Comores) et M.I. Singh (Somalie). Aucun 
expert n*a 6th design6 par le Mozambique, et de ce fait aucun rapport national 
n'est inclu dans ce volume. Les rapports nationaux sont reproduits dans la langue 
d'origine selon laquelle ils ont 6th prepares et soumis. 

FAO/PMUE: Aspects juridiques de la protection et de la gestion du milieu 
marin et c6tier de la region de l9Afrique de 1'Est. Rapports et etudes des 
mers regionales No 38. PMUE, 1983. 

UICWPMUE: La conservation marine et c6tihre dans la region de 1'Afrique de 
1'Est. Rapports et etudes des mers regionales No 39. PMUE, 1984. 

PMUE: L'impact potentiel des activites socio-economiques sur l'environnement 
marin et c6tier de la region de 1'Afrique de llEst. Rapports et etudes des 
mers regionales No 41. P W E ,  1984. 

FAO/PMUE: Aspects juridiques de la protection et de la gestion du milieu 
marin et &tier de la region de llAfrique de 1'Est: Rapports nationaux. 
Rapports et etudes des mers regionales No 49. P W E ,  1984. 

UICN/PMUE: Conservation marine et c6tiere dans la region de 1'Afrique de 
19Est: Rapports nationaux. Rapports et etudes des mers regionales No 50. 
PMUE, 1984. 
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SOMALIA NATIONAL REPORT : by A. I .  B i h i  

BACKGROUND INFORMATION 

The Somali Democratic Republ ic 's  3,200 km c o a s t l i n e  i s  v i r t u a l l y  t h e  longest  . c o a s t l i n e  i n  developing A f r i ca .  The nor thern  p a r t  o f  t h e  coas t l i ne ,  l a t i t u d e  11 ON, 

i s  nea r l y  1,000 km long, wh i l e  t h e  eastern seaboard s t re t ches  from about 12ON t o  
2OS, a d is tance o f  some 2,000 krn. 

a 
The nor thern  coast o f  t h e  G u l f  o f  Aden cons i s t s  o f  a s e r i e s  o f  sandy bays 

i n t e r r u p t e d  by rocky promontories extending i n t o  the  sea down t o  a shal low depth. 
There are n e i t h e r  f r i n g i n g  c o r a l  r e e f s  nor bars. From t h e  coast, t h e  sea bottom has 
a steep slope and t h e  ex tent  o f  t h e  c o n t i n e n t a l  s h e l f  i s  very l i m i t e d .  The 200 m 
contour l i n e  i s ,  on t h e  average, on ly  6 krn from t h e  shore except between Berbera and 
Ze i la ,  where i t  i s  about 50 km wide owing t o  t he  presence o f  an o f f sho re  shoal. 

The eas tern  coast from Cape Guardafui (Ras A s i r )  t o  l a t i t u d e  8ON resembles the  
nor thern  copst, except t h a t  sandy bays are  scarcer and rocky outcrops more frequent. 
Along t h i s  p a r t  o f  t h e  coast t he  c o n t i n e n t a l  s h e l f  extends t o  about 50 km of fshore.  
Between l a t i t u d e s  6'N and 8ON t h e  coast becomes sandy w i t h  a gradual  appearance o f  
cora l .  The s h e l f  i s  16 t o  20 km wide and occas iona l ly  reaches 50 km. Some t raw lab le  
areas e x i s t  along t h i s  p a r t  o f  t h e  coast. This i s  no t  t r u e  f u r t h e r  south o f  t he  
equator because o f  t h e  more extensive c o r a l  ree fs ,  deep rav ines  and t h e  steep 
dropping o f f  o f  t h e  she l f .  From t h e  equator t o  2OS l a t . ,  t h e  s h e l f  remains as 
narrow (about 16 km) and c o r a l l i n e  as i t  i s  f u r t h e r  nor th;  t he re  are about 5flfl 
i s l ands  p a r a l l e l  t o  t h e  coast, more o r  l e s s  connected by ree fs .  This area i s  
in f luenced by one permanent and one temporary water course and the re  are a number o f  
t r aw lab le  areas, each o f  l i m i t e d  extent .  

There are l onq  and b e a u t i f u l  beaches alonq t h e  coast, namely, Hobyo, Warshekh, 
Adale, Mogadishu, Jesira, Merca, Brava, Kismayu, Badada i n  t h e  south o f  the  country, 
and Ze i la ,  Berber@, Mai t  and Laskoreh i n  t h e  nor th.  Among them, t h e  most popular 
w i t h  l o c a l  and i n t e r n a t i o n a l  t o u r i s t s  a re  those a t  Mogadishu, Jes i ra ,  Merca, Brava, 
Kismayu, Z e i l a  and Berbera. They cons i s t  o f  f i n e  wh i te  sand and beach huts, 
restaurants,  and o ther  t o u r i s t  f a c i l i t i e s .  Some o f  them are a l so  used f o r  a r t i s a n a l  
f i sh ing .  The ex tent  o f  beaches alonq t h e  e n t i r e  c o a s t l i n e  cou ld  be est imated a t  
1,200 km. 

The r e s t  o f  t h e  c o a s t l i n e  inc ludes steep rocky areas espec ia l l y  on the  
nor th-eastern s t re t ch ,  s t a r t i n g  from E i l  and con t i nu inq  through Iskushuban, A lu la ,  
Qandala, Bosaso and Laskoreh. 

- A l l  a long t h e  Somali Coast l ine  bordered by t h e  Ind ian  Ocean the re  are n a t u r a l  
c o r a l  r e e f s  t h a t  p ro tec t  t h e  beaches, p a r t i c u l a r l y  i n  t h e  southern p a r t  o f  t he  
country, a t  J e s i r a  and Mogadishu, Adalp, Brava and Warshekh f o r  example. Mangroves 
are found i n  t he  extreme south o f  t h e  country, i .e. i n  t h e  Badada d i s t r i c t  and the  

* Yamani channel, south o f  Kismayu, where they are cu t  down i n  moderat ion f o r  l o c a l  
use i n  bu i l d ing .  

The Somali c o a s t l i n e  faces t h e  open sea and does not  i nc lude  s i g n i f i c a n t  areas 
t h a t  lend themselves t o  t h e  format ion o f  lagoons except i n  t h e  extreme south o f  t he  
country, near t he  Ba jun i  I s l a n d  o f  Jula and Jawaai, where t h e  sea-shore i s  p ro tec ted 
from the  h igh  t i d a l  waves and ocean cu r ren ts  by t h e  format ion o f  extensive coral. 
r ee fs  and smal l  i s lands.  There are, however, no p rec i se  data a v a i l a b l e  on the  extent  
o f  such lagoon formations. 



Somalia has two permanently f l ow ing  r i v e r s ,  t h e  Juba and t h e  Shebelle, bo th  
r i s i n g  i n  t h e  Somali p la teau i n  t h e  t e r r i t o r y  o f  Ogaden, and which d r a i n  i n t o  a 
l a rge  catchment area a f t e r  f low ing f o r  a considerable d is tance through vast  
t e r r i t o r i e s  o f  t h e  southern reg ions  o f  t h e  country. O f  t h e  two main r i v e r s  on l y  one 
o f  them, the  Juba, f lows i n t o  t h e  Ind ian  Ocean a t  a p lace c a l l e d  Gobwein, near 
Kismayu, i n  the extreme southern p a r t  o f  t h e  country. 

The out f low o f  t h e  r i v e r  Juba va r i es  according t o  seasons. The r i v e r  i s  
sometimes shal low dur ing  t h e  months o f  February and March and then i s  f looded dur ing  
the r a i n y  season o f  April-May, when i t  has an average f l o o d  f l ow  o f  about 153 
m3/second. Since i t  covers vas t  t e r r i t o r i e s  and i t s  f l ood  f l ow  i s  high, i t s  waters 
are always muddy when they f l ow  i n t o  the  Ocean dur ing  t h e  r a i n y  season. 

The nearshore con t i nen ta l  s h e l f  i s  no t  extensive i n  Somalia, f o r  t h e  depth o f  
the coas ta l  zone waters increases suddenly, i n  most areas, a t  a d is tance o f  on l y  a 
few hundred metres from the  shore. 

Present known land-based sources o f  p o l l u t i o n  are as fo l lows:  

a )  Marine p o l l u t i o n  from munic ipa l  s o l i d  wastes i s  ev ident  i n  Mogadishu, t h e  
c a p i t a l .  A munic ipa l  dumpinq s i t e  i s  s i t u a t e d  r i g h t  on t h e  coast and t h e  b i g  t i p  
i s  uncont ro l led  and poss ib l y  i n f e s t e d  w i t h  vermin w i t h  t h e  r e s u l t  t h a t  i t s  
marine p o l l u t i o n  p o t e n t i a l  i s  h igh,  espec ia l l y  i n  t h e  r a i n y  season when 
leachates r u n  o f f  d i r e c t l y  i n t o  t h e  sea. S i m i l a r l y ,  mun ic ipa l  waste dumpinq 
s i t e s  are v i s i b l e  i n  o ther  coas ta l  c i t i e s  l i k e  Merca, Kismayu, Berbera, Brava 
and Bosaso, where no o ther  s o l i d  waste d isposa l  systems are operat ive.  

(b )  L ives tock  breedinq o f  c a t t l e ,  camels, sheep and goats i s  t he  main occupation o f  
the Somali nomadic people. P o l l u t i o n  i npu ts  thus  l a rge1  y cons i s t  o f  untreated 
e f f l u e n t s  from s laughter  houses, l ea the r  and a f f i l i a t e d  i ndus t r i es .  A s p e c i f i c  
example o f  discharge o f  untreated i n d u s t r i a l  e f f l u e n t  i n t o  the  sea i s  the  
a b a t t o i r  i n  Mogadishu, which s laughters about 50 camels, 200 cows and 250 goats 
and sheep d p i l y  'and i s  l oca ted  on the  beach. The raw e f f l u e n t  conta in ing  b lood 
i s  discharqed i n t o  a pond which f lows i n t o  another open d i t c h  f o r  b i o l o q i c a l  
treatment. The system al lows an over f low o f  water, f u l l  o f  orqanic wastes, i n t o  
the  inshore waters. The p o l l u t i n q  e f f e c t  on t h e  coas ta l  waters and the  beach i s  
considerable, espec ia l l y  du r i nq  t h e  r a i n y  seasons. This unhealthy i n c u r s i o n  o f  
thp a b a t t o i r  orqanic wastes i n t o  the  open sea has from t ime t o  t ime a t t r a c t e d  
sharks i n t o  the  lagoon waters and they have al ready k i l l e d  some 10-15 people. 

( c )  Marine p o l l u t i o n  has a lso  been no t i ced  a t  t h e  p r i n c i p a l  p o r t  areas a t  Moqadishu, 
Kismayu and Berbera due t o  waste d isposa l  by sh ips  and, s ince  l a r q e  numbers o f  
l i v e s t o c k  are exported through these por ts ,  t h e  fodder f o r  these animals i s  
added t o  t he  s o l i d  wastes t h a t  are sometimes washed i n t o  t h e  sea by the  ra ins ,  
causing some p o l l u t i o n .  

( d )  Another land-based source o f  p o l l u t i o n  comes from the  two o r  t h ree  f i s h -  
processinq f a c t o r i e s  s i t u a t e d  near t he  r i c h  f i s h i n g  areas on t h e  north-east 
coast o f  t he  country, i .e .  Bolimooq, Qandala and Laskoreh, a l l  o f  which dump 
t h e i r  i n d u s t r i a l  wastes i n t o  the  sea. 

( e l  I n  the south o f  t h e  count ry  t he re  are extensive banana and suqar-cane 
p lan ta t i ons  which use urea and o the r  f e r t i l i z e r s .  Dur ing t h e  r a i n y  seasons, 
these f e r t i l i z e r s  are washed i n t o  t h e  Juba r i v e r  and u l t i m a t e l y  i n t o  t h e  sea. 



The country has a sub t rop i ca l  c l ima te  w i t h  four  seasons: Gu - the  main r a i n y  
season, from March t o  May; Haqaa - from June t o  August, when t h e  south-west monsoon 
b r ings  some l i q h t  showers t o  the  southern coas ta l  areas only; Deer - from September 
t o  November, t h e  second r a i n y  season, cover ing the  whole country; and J i l a a l  - the  
d ry  season t h a t  d r i e s  up the  r i v e r s  and sometimes causes droughts, form December t o  
February. The temperature va r ies  from 2EÂ° t o  3ZÂ° dur ing  the  year. 

. The north-east Somali coast  i s  character ized by an upwel l ing a t  t h e  end of t h e  
south-west monsoon i n  October. This upwel l ing i s  responsib le f o r  very high, pr imary 
p r o d u c t i v i t y  s ince i t  b r ings  up n u t r i e n t - r i c h  waters from the deep ocean. The 
upwel l ing r e s u l t s  i n  a great  pro fus ion o f  smal l  pe lag ic  species, most ly  

Â 

sard ine l les .  I n  order t o  e x p l o i t  these condi t ions,  major investments have been made 
t o  increase f i s h i n g  a c t i v i t y  along t h i s  coast. 

The Somali coast i s  af fected mainly b y  two cu r ren t  pa t te rns  - the Somali cur rent  
and the Ind ian monsoon d r i f t .  The cur rents  r u n  p a r a l l e l  t o  t h e  coast and though they 
are st rong they are  concentrated i n t o  narrow f lows o f  up t o  100 mi les,  beyond which 
the cur rents  are o f t e n  q u i t e  weak. To t h e  n o r t h  o f  2's the  Somali cu r ren t  reverses 
i n  d i rec t i on ,  f o l l ow inq  the  monsoon winds. General1 y t h i s  cu r ren t  f lows north-east 
dur ing the SW monsoon a t  a r a t e  o f  4 t o  5 knots, occas iona l ly  reaching 7 knots 
dur inq June t o  September. It f lows SW dur inq  the  NE monsoon a t  a r a t e  o f  3-4 knots. 

The coasta l  popu la t ion  i s  genera l ly  est imated a t  one m i l l i o n  and i s  d i r e c t l y  o r  
i n d i r e c t l y  dependent on the  coast and coasta l  waters because the  country exports and 
imports a l l  goods through i t s  p r i n c i p a l  ports.  About 100,000 people are d i r e c t l y  
engaged i n  a r t i s a n a l  f i sh ing ,  e x t r a c t i o n  o f  b u i l d i n g  ma te r ia l s  from coasta l  areas, 
and i n  tourism. 

The coasta l  popu la t ion  has been increasing p a r t l y  due t o  n a t u r a l  growth but  a lso  
t o  migra t ion  and urbanizat ion.  The annual n a t u r a l  growth i s  est imated a t  2.8 percent 
and the m ig ra t i on  caused by the  i n f l u x  o f  refugees from Ogaden, urban iza t ion  and 
reset t lement of  t he  drouqht-af fected populat ions i n  coas ta l  areas accounts for  an 
increase o f  about 7 per cent. This growth i s  p a r t i c u l a r l y  evident  i n  Mogadishu, 
Berbera, Kismayu and Brava. 

The p r i n c i p a l  economic a c t i v i t i e s  o f  t he  Somali people are animal husbandry, 
ag r i cu l tu re ,  commerce, serv ices,  i n d u s t r i e s  and f i she r ies .  About 60 per cent o f  the  
popu la t ion  depends on animal husbandry, 20% on ag r i cu l tu re ,  5% on commerce, 10% on 
serv ices,  3% on i n d u s t r i e s  and 2% on f i she r ies .  It i s  a l so  est imated t h a t  as many as 
150,000 Somalis are workinq i n  the  oi l -producing coun t r i es  o f  the  Middle East. 

There are no o f f i c i a l  s t a t i s t i c s  on gross domestic product (GDP), bu t  according 
t o  est imates made i n  the  F i ve  Year Development Plan, 1982-1986, t h e  gross n a t i o n a l  
product (GNP) a t  1978 market p r i c e s  was 7,136.4 m i l l i o n  Somali s h i l l i n q s  ( tab les  1 

w and 2). The share o f  coasta l  a c t i v i t i e s  i s  approximately 20 per cent  o f  t he  gross 
na t i ona l  product. 



The n a t i o n a l  i n f r a s t r u c t u r e  dea l i ng  w i t h  environmental issues c o n s i s t s  o f  t h e  
fo l l ow ing  : 

- Nat iona l  Commission f o r  t h e  Environment; operates under M i n i s t r y  o f  Planning and 
Co-ord i n a t  i o n  ; 

- M i n i s t r y  o f  L ivestock,  Fores t ry  and Range; 
- M i n i s t r y  o f  Min ing and Water Resources; 
- M i n i s t r y  o f  F isher ies;  
- M i n i s t r y  o f  Agr icu l tu re ;  
- M i n i s t r y  o f  Marine Transport and Ports; 
- M i n i s t r y  o f  Tourism; 
- M i n i s t r y  o f  Health; 
- Na t iona l  Ranqe Agency; 
- Regional and D i s t r i c t  Counci ls, opera t ive  i n  16 Regions and 84 D i s t r i c t s .  

The Na t i ona l  Commission f o r  t h e  Environment i s  an advisory body and t h e  
M i n i s t r i e s  are regu la to ry  and c o n t r o l  i n s t i t u t i o n s .  The n a t i o n a l  Commission f o r  t h e  
Environment i s  composed o f  nominees from d i f f e r e n t  M i n i s t r i e s  and Agencies and has 
no f i n a n c i a l  resources o f  i t s  own. However, s u b s t a n t i a l  expendi ture i s  i ncu r red  by 
the  M i n i s t r y  o f  Health and l o c a l  Regional and D i s t r i c t  Counci ls  f o r  improving t h e  
q u a l i t y  o f  t h e  environment, al though no exact f i g u r e s  are  a v a i l a b l e  on the  ex tent  o f  
t h i s  c o n t r i b u t i o n  nor on human resources. ' 

URBAN AND RURAL DEVELOPMENT 

The major coas ta l  c i t i e s  are  Mogadishu, Kismayu, Berbera, Merca, Bosaso and 
brava, bu t  t he re  are  many smal l  towns and v i l l a g e s  along t h e  coast: Ze i la ,  Laskoreh, 
Mai t ,  A lu la,  Hordiyo, Bereda, Geesaley, Qandala, Hafoon, E i l ,  Hobyo, Adale, 
Warshekh, Gandershi, E i l  Ahmed and Kulmis, t o  name on l y  t h e  important  ones. 

The coasta l  c i t i e s  o f  Mogadishu, Kismayu and Berbera main ta in  a  susta ined annual 
r a t e  o f  expansion o f  7  per cent  due t o  u rban iza t i on  and migra t ion ,  wh i le  t he  
popu la t ion  growth i n  t h e  smal l  north-east set t lements i s  a c t u a l l y  decreasinq due t o  
l a c k  o f  communications and r e a d i l y  e x p l o i t a b l e  a g r i c u l t u r a l  resources, such as 
ra in-water  ( t h e  annual r a i n f a l l  i s  on ly  10 t o  15 cm) and good s o i l .  The people 
the re fo re  miara te  t o  t h e  b i g  coas ta l  c i t i e s  l i k e  Mogadishu which i s  expanding 
r a p i d l y .  Lack o f  s u i t a b l e  l and  and a i r  communications i n  these north-eastern areas 
h inders the  e x p l o i t a t i o n  o f  t he  r i c h  f i s h i n g  grounds the re  thus encouraqinq 
m ig ra t i on  t o  b iqger coas ta l  c i t i e s  i n  t h e  north-west and t h e  south o f  t h e  country. 

Pub l ic  hea l th  f a c i l i t i e s  e x i s t  i n  a l l  t h e  major coas ta l  c i t i e s  and t o  some 
ex tent  i n  t h e  smal ler  set t lements along t h e  coast  ( r e g i o n a l  p u b l i c  h e a l t h  f a c i l i t i e s  
are shown i n  t a b l e  3 ) .  I n  1979, i n  Mogadishu, t he re  were e i g h t  h o s p i t a l s  w i t h  2,034 
beds, t en  d ispensar ies and mother and c h i l d  h e a l t h  cent res  where f r e e  medical 
f a c i l i t i e s  are ava i lab le .  Out-pat ients gene ra l l y  buy t h e i r  own medicines from t h e  
numerous pharmacies scat te red throughout t he  c i t y .  I n  a l l  D i s t r i c t - l e v e l  coas ta l  
set t lements the re  are d ispensar ies w i t h  a  few beds, bu t  Merca, Kismayu, Bosaso and 
Berbera have t h e i r  own hosp i ta l s .  A l l  these p u b l i c  hea l th  f a c i l i t i e s  are Sta te  
funded. Formerly r e s t r i c t e d  p r i v a t e  c l i n i c s  are  now permit ted.  Coastal popu la t ions  
are genera l ly  f r e e  from ma la r i a  and b i l h a r z i a ,  common i n  i n l a n d  r i v e r i n e  and 
a q r i c u l t u r a l  areas. 



Mogadishu, Kismayu, Berbers and Merca have t p  some extent  proper p iped water 
supply systems and the  r e s t  o f  the  coas ta l  set t lements use dug and d r i l l e d  we l l s  and 
pub l i c  stand-pipes f o r  t h e i r  d r i n k i n g  water supply. I n  smal l  coasta l  towns the  water 
supply i s  not  s a t i s f a c t o r y  i n  terms o f  e i t h e r  q u a l i t y  o r  quant i ty .  Dependinq on 
l oca t i on ,  water i s  obtained from t r a d i t i o n a l l y  dug we l l s  o r  from a v a r i e t y  of  
surface water resources. Wells are from three t o  eighteen o r  twenty metres deep, 
tapping the  uppermost aqui fers.  The water from t h i s  source i s  genera l ly  h i g h l y  
mineral ized and no t  always potable, bu t  i n  most cases i t  i s  s u i t a b l e  f o r  watering 
Jivestock. Sani tary cond i t ions  are o f t e n  below standard. A r t i f i c i a l  rese rvo i r s  
(wars) and l o c a l  depressions (ba l l eys )  are a lso  important sources o f  water supply. 
Industrial water supp l ies  depend mainly on bore holes d r i l l e d  s p e c i f i c a l l y  t o  meet 
the needs o f  the  enterpr ises  they serve. The discharge o f  bore holes ranges from 5 
t o  6 m3 per hour. 

Health c o n t r o l  i n  a l l  townships o f  t he  country i s  undertaken by the  
munc ipa l i t ies .  Refuse i s  c o l l e c t e d  i n  containers which are  t ransported by the  
munc ipa l i t i es  t o  the  o u t s k i r t s  o f  t he  town and the re fuse i s  deposited on the  
dumping s i t es .  There i s  no main sewerage system i n  Mogadishu and the  use of sep t i c  
tanks and soak-aways i s  common. The h i g h  water t a b l e  dur ing  the  r a i n s  causes some 
overf lowing o f  the system. 

The admin is t ra t ion  o f  water supp l ies  i s  organized so as t o  take advantage o f  
c e n t r a l  p lanning and techn ica l  d i r e c t i o n  wh i le  a t  t he  same t ime decen t ra l i z i ng  
opera t iona l  con t ro l .  The autonomous agencies o f  t h e  M i n i s t r y  o f  Mineral  and Water 
Resources are  responsib le f o r  admin i s t ra t i on  o f  t he  l a r g e r  urban coasta l  water 
systems whereas Mogadishu and Kismayu have t h e i r  own autonomous Water Development 
Agencies, which are expanding t h e i r  water supply systems by means o f  f o re ign  a i d  
pro jec ts .  

The ob jec t ives  o f  t he  successive f ive-year n a t i o n a l  development p lans have been: 

t o  r a i s e  t h e  standard o f  l i v i n g  o f  the  populat ion; 

t o  provide employment oppor tun i t ies ;  

t o  accelerate growth i n  o v e r a l l  product ion so as t o  ensure an improvement of  the  
per c a p i t a  income; 

t o  reduce d i s p a r i t i e s  between r u r a l  and urban populat ions i n  income and access 
t o  s o c i a l  serv ices  i n  order t o  discourage urban d r i f t  and prevent r i s i n g  urban 
unemplo p e n t  ; 

t o  p ro tec t  t h e  environment and reverse t h e  d e t e r i o r a t i o n  o f  crop lands and range 
lands, which leads t o  d e s e r t i f i c a t i o n ,  so as t o  improve p r o d u c t i v i t y  and ensure 
t h a t  p roduct ive  a c t i v i t i e s  based on these resources can cont inue i n  the  future;  

t o  encourage popular p a r t i c i p a t i o n  i n  t h e  development e f fo r t s .  

Education i n  Somalia ( t a b l e  4) i s  compulsory up t o  the  Intermediate Level  bu t  
f ree  even up t o  U n i v e r s i t y  l e v e l .  As a l ready s t a t e d  h e a l t h  f a c i l i t i e s  are provided 
f ree  o f  cost  i n  p u b l i c  h o s p i t a l s  and dispensaries. 

The major coasta l  p o r t s  are  Mogadishu - four  f r e i g h t e r  berths,  one Ro-Ro berth,  
two under construct ion;  Kismayu - four berths; and Berbers, be r th ing  350 m. About 
f i v e  hundred vessels use these p o r t s  annual ly  and they c a t e r  t o  the  t ranspor t  o f  t h e  
count ry 's  imports and exports. The exports cons is t  mainly o f  l i ves tock ,  bananas, 
h ides and skins, incense, meat and f i s h  products (see t a b l e  5). The imports comprise 



foodstuf fs ,  crude o i l ,  r e f i n e d  petroleum products, chemicals and machinery (see 
t a b l e  6). The th ree  major p o r t s  handle 800,000 tonnes o f  products annual ly, and t h e  
types o f  vessels are l i v e s t o c k  c a r r i e r s  f o r  t he  coun t r y ' s  t rade  i n  l i v e s t o c k  w i t h  
Saudi Arabia, est imated a t  about 1.3 m i l l i o n  head o f  l i v e s t o c k ,  r e f r i g e r a t e d  vessels 
f o r  the  export o f  bananas t o  European markets, crude o i l  tankers and general  cargo 
ships i n  a d d i t i o n  t o  t he  occasional v i s i t s  by Ro-Ro vessels and passenger ships. 

I n  1978 Mogadishu, t he  most important  p o r t ,  handled about 58 per cent  o f  t h e  
t o t a l  t r a f f i c .  Berbera, Kismayu and Merca handled 25, 12 and 5 per cent  
respect ive1 y. The sector  con t r i bu tes  s i q n i  f i c a n t l y  t o  i n v i s i b l e  earnings. I n  1979 Ã 

about So. Shs. 30 m i l l i o n  p r o f i t  was generated by the  four  major po r t s .  Smaller 
harbours such as Bosaso and Mai t ,  which are frequented by smal ler  sh ips  espec ia l l y  
dhows, c o n t r i b u t e  t o  reg iona l  incomes. The sec tor  i s  a l so  a major employer w i t h  959 
permanent s t a f f  and 2545 casua l ly  employed stevedores. 

COASTAL INDUSTRIAL DEVELOPMENT 

The major coas ta l  i n d u s t r i a l  complexes i n  the  count ry  are as fo l lows:  

Mogadishu: e d i b l e  o i l  m i l l ,  pasta fac to ry ,  c i g a r e t t e s  and matches fac tory ,  m i l k  
b o t t l i n g  p lan t ,  o i l  r e f i n e r y ,  aluminium factory,  j e s i r a  power s ta t i on ,  Somali 
chemical i n d u s t r y  (soaps and deterqents) ,  pharmaceuticals p lan t ,  and urea p lan t .  

Kismayu : meat processing factory,  f reezer fac tory ;  

Berbera : asbestos and cement sheet p lan t ,  p i l o t  gypsum p lan t ,  cement fac tory ;  

Laskoreh : f i s h  processing and canning fac tory ;  

Bolimoq : f i s h  processinq fac tory ;  

Qandala : f i s h  processing and canning fac tory ;  

Jes i ra  : s a l t  producing p lan t .  

O i l  r e f i n e r y  

There i s  a r e f i n e r y  c a l l e d  " I r a q  Soma" s i t u a t e d  about 14 km from Mogadishu 
which r e f i n e s  about 300,000 tonnes o f  crude per year. The crude i s  imported from t h e  
Middle East by 20,000 dwt - 100,000 dwt tankers. The r e f i n e d  products are most ly  
f o r  l o c a l  consumption bu t  some heavy f u e l  o i l  i s  a l so  exported (about 120,000 tonnes w 

i n  1978, f o r  example). 

Cement f ac to ry  a t  Berbera 
d 

The cement p l a n t  a t  Berbera i s  under recons t ruc t i on  f o r  t he  purpose o f  
increas ing  i t s  p roduct ion  capac i ty  from 100,000 t o  200,000 tonnes o f  Por t land cement 
per year. The cement produced w i l l  be f o r  l o c a l  consumption. 

M i l k  f a c t o r y  

The m i l k  f ac to ry  a t  Mogadishu i s  desiqned t o  process about 40,000 l i t r e s  o f  m i l k  
per day opera t ing  i n  two s h i f t s .  The products comprise pasteur ized m i l k ,  yoghurt,  
fermented m i l k  and cheese. 



Urea f e r t i l i z e r  p l an t  

The urea  f e r t i l i z e r  p l a n t  is under cons t ruc t ion  near  Mogadishu. I t  w i l l  c o n s i s t  
o f  ammonia syn thes i s  and urea product ion u n i t s .  A t  f u l l  c apac i ty ,  50,000 tonnes of  
urea w i l l  be produced per  year and it w i l l  consume 30,000 tonnes  o f  r e s i d u a l  heavy 
fue l  o i l  from t h e  nearby r e f i n e r y  annually. 

The coun t ry ' s  i n d u s t r i e s  a r e  mainly f o r  l o c a l  consumption products  and most of  
them a r e  s i t u a t e d  near  major po r t s .  Other important i n d u s t r i a l  complexes found 

B inland a r e  two sugar f a c t o r i e s ,  one t e x t i l e  m i l l  and one f r u i t  processing p l a n t ,  a l l  
s i t u a t e d  on t h e  banks o f  t h e  coun t ry ' s  two major r i v e r s ,  t h e  Juba and Shebel le .  The 
e f f l u e n t  is gene ra l ly  disposed of under-ground and does not  flow i n t o  t h e  s e a ,  f o r  
t h e r e  is no proper sewage system. 

In 1978, about 15,000 people were es t imated  t o  be workinq i n  indus t ry .  Most o f  
t h e  i n d u s t r i e s  a r e  State-owned except fo r  t h e  o i l  r e f i n e r y  and a few j o i n t  ventures.  

Desa l ina t ion  p l an t  

In Quda, near  Kismayu, t h e r e  is a d e s a l i n a t i o n  p l a n t  b e n e f i t t i n g  t h e  f i s h i n g  
rese t t lement  community of  t h a t  v i l l a g e .  Ten o t h e r  small  d e s a l i n a t i o n  p l a n t s  a r e  
planned for  o the r  s i m i l a r  f i s h i n g  se t t l emen t s  along t h e  coas t .  

COASTAL AND INLAND HYDROPOWER AND WATER WORKS 

The t o t a l  a r ea  o f  Somalia is about 6.38 m i l l i o n  h e c t a r e s  o f  which nea r ly  13 per 
cen t  is s u i t a b l e  f o r  a g r i c u l t u r e  and 45 per cen t  f o r  graz ing ,  t h e  remainder being 
non-agr icu l tura l  land.  Only a  t e n t h  o f  t h e  land  s u i t a b l e  f o r  c rops ,  i . e .  about 
700,000 ha, is  c u r r e n t l y  u t i l i z e d .  Of t h i s  a r e a  only 50,000 ha a r e  under c o n t r o l l e d  
i r r i g a t i o n ,  mostly i n  t h e  Shebel le  and Juba r i v e r  va l l eys .  Another 110,000 ha a r e  
i r r i g a t e d  by uncontrol led f loods  and 540,000 ha a r e  under r a in fed  c u l t i v a t i o n ,  

I r r i g a t i o n  i n  a  count ry  with a  semi-arid c l ima te  l i k e  Somalia is a very 
important f a c t o r  and f o r  t h i s  reason a number o f  dams have been cons t ruc ted  o r  a r e  
under cons t ruc t ion  i n  t h e  r i v e r i n e  a r ea s .  In  Jawhar, 90 km nor th  o f  Mogadishu, on 
t h e  Shebel le  r i v e r ,  an of fs t ream r e s e r v o i r  of  200 m i l l i o n  m3 capac i ty  has  been 
cons t ruc ted  t o  accumulate water durinq t h e  r a iny  season; t h i s  water is l a t e r  
re leased  i n t o  t h e  Shebel le  r i v e r  during t h e  dry  season and used i n  t h e  i r r i g a t i o n  of  
t h e  banana, g r a p e f r u i t  and sugar-cane p l an t a t i ons .  There a r e  a l s o  a  number o f  small  
dams along t h e  southern s t r e t c h  o f  t h e  Shebel le  r i v e r  fo r  i r r i g a t i n g  a g r i c u l t u r a l  
land i n  t h e  J a n n a l l e  and Bulomarerta a r ea s .  

A t  Fanole, on t h e  Juba r i v e r ,  t h e r e  is a dam f o r  t h e  genera t ion  o f  hydro- 

* e l e c t r i c  power o f  5MW capac i ty ,  and f o r  t h e  i r r i g a t i o n  o f  10,000 ha o f  a g r i c u l t u r a l  
land. Another dam is under cons t ruc t ion  i n  Bardhere on t h e  Juba r i v e r  f o r  t h e  
c o n t r o l  o f  t h e  Juba waters  and f o r  t h e  genera t ion  o f  hydro-power o f  100MW capac i ty .  
The e l e c t r i c i t y  generated by t h i s  dam is t o  be t r ansmi t t ed  t o  Kismayu and Mogadishu. 
There a r e  p l ans  f o r  o t h e r  dams on t h e  Juba r i v e r  i n  t h e  Sakow a r e a  and f o r  t h e  
expansion o f  t he  Mordinle dam on t h e  Shebel le  r i v e r  f o r  r i c e  c u l t i v a t i o n .  

The dams cons t ruc ted  on t h e  Juba r i v e r  f o r  c o n t r o l l i n g  t h e  Juba f lood waters ,  
i .e. ,  t h e  Fanole, Bardhere and Sakow, a r e  t h e  only dams t h a t  may in f luence  t h e  c o a s t  
and c o a s t a l  waters ,  but no r e a l  s t u d i e s  have been conducted i n  t h i s  regard.  



I n  the  Shebelle and Juba r i v e r i n e  areas malar ia  and b i l h a r z i a  are common because 
f l ood  waters spread dur ing  the  r a i n y  seasons; i t  i s  hoped t h a t  these diseases might 
be somewhat c o n t r o l l e d  a f t e r  the  complet ion o f  t he  dams under construct ion,  
especia l1 y the Bardhere Dam. 

TRANSPORT 

The modes o f  t ranspor t  prevalent  on land and i n  coasta l  waters are roads, sea 
and a i r .  No i n t e r n a l  waterways or  ra i lways e x i s t ;  there  are 18,000 km o f  roads 
throughout the country o f  which about 14 per cent are al l-weather roads. Four p o r t s  
handle the b u l k  o f  t he  coun t ry ' s  cargoes and o f  these, t h ree  have deep-water quays. 
Present1 y, a i r  t ranspor t  serves ten  reg iona l  cent-res o f  which four have 
tarmacadamized runways a t  Mogadishu, Kismayu, Berbera and Hargeisa. The f i r s t  t h ree  
are on the  coast. 

The p r i n c i p a l  means o f  t ranspor t  f o r  people and goods are buses, l o r r i e s  and 
ships. Road t ranspor t  i s  p a r t i c u l a r l y  important  f o r  i n t e r n a l  t rade as i t  l i n k s  a l l  
the  regions o f  t h e  country and serves a l l  sectors o f  t he  Somali economy. I n  t h e  
absence o f  ra i lways and i n t e r n a l  waterways the importance o f  these l o r r i e s  and buses 
i s  enormous. Camels and donkeys are a l so  widely used i n  r u r a l  areas fo r  t ranspor t i ng  
aoods. Camels are used for  long-distance t ranspor t  and donkeys f o r  small  loads 
w i t h i n  and near the  c i t i e s .  Also o f  major importance i s  t ranspor t  by sea throuqh 
the four p r i n c i p a l  p o r t s  s ince a l l  f o re ign  t rade,  import  o r  export,  i s  conducted i n  
t h i s  way. 

I n  1980 the count ry 's  imports were valued a t  2,190 m i l l i o n  So. Shs. ( t a b l e  6 ) .  
[he most important i tems were cerea ls  and ce rea l  products, animal and vegetable o i l s  
and fa t s ,  bas ic  metals, non-edible animal and vegetables crude mater ia l ,  petroleum 
products, t ranspor t  equipment and e l e c t r i c a l  machinery ( imports i nc lude  supp l ies  for 
the 600,000 refugees i n  camps throughout the  country) ,  

Exports were valued i n  1980 a t  834.9 m i l l i o n  So. Shs. ( t a b l e  5 ) .  P r i n c i p l e  
exports are l i ves tock ,  bananas, meat and meat products, h ides  and skins, f i s h  and 
f i s h  products, myrrh and incense, etc. 

The na t iona l  f l e e t  cons is ts  o f  two coasters and two banana c a r r i e r s  vary ing i n  
s i z e  from 941 GRT t o  5,170 GRT. The Somali Government owns J o i n t l y  w i t h  a Greek 
company a l i v e s t o c k  c a r r i e r  o f  about 12,000 GRT. Serv ic ing  o f  vessels using Somali 
po r t s  i s  a func t i on  o f  t he  Government-owned Somali Shipping Agency which employs 116 
people i n  i t s  Mogadishu, Berbera and Kismayu o f f i c e s .  

Transport by coas ta l  shipping between p o i n t s  i n  the  country i s  l i m i t e d ,  for 
there i s  l i t t l e  i n te r - req iona l  t rade s u i t a b l e  f o r  shipping s ince most o f  t h e  goods 
are t ransported by l o r r y .  However, there  i s  a c e r t a i n  amount o f  coasta l  nav igat ion  
i n  the Gu l f  o f  Aden area where dhows ca te r  f o r  t rade between coas ta l  sett lements. 

Two add i t i ona l  330 metres ber ths  are planned t o  be added t o  the  p o r t  o f  Berbera 
and const ruc t ion  has already begun. Kismayu po r t ,  which handles 60 per cent  o f  
banana exports and 15 per cent o f  l i v e s t o c k  exports and which has four  berths, i s  
a lso going t o  be extended and r e h a b i l i t a t e d .  I n  Mogadishu po r t ,  t he  e rec t i on  o f  two 
new t r a n s i t  sheds i s  planned i n  order t o  increase the present but  inadequate storage 
capaci ty .  More covered storage areas are  needed t o  reduce damage t o  goods 
espec ia l l y  from r a i n .  There are a lso  p lans t o  const ruc t  a deep-water p o r t  a t  Merca. 



~ EXPLOITATION OF TERRESTRIAL BIOLOGICAL RESOURCES 

Manoroves are found i n  t h e  extreme south o f  t h e  country, n o r t h  o f  t he  Kenyan 
border, and are harvested by t h e  l o c a l  populat ion,  t ranspor ted  by dhows and s o l d  t o  
nearby coas ta l  sett lements, l i k e  Kismayu, where they are  used f o r  t he  cons t ruc t i on  

- of ances t ra l  houses ( a r i s h )  . Because o f  t he  t r a d i t i o n a l  na ture  o f  t h i s  t rade  no 
prec ise  data have been compiled on t h e  ex tent  o f  manarove e x p l o i t a t i o n  o r  on r e l a t e d  
economic aspects. 

Ã Ag r i cu l t u re  i s  c a r r i e d  out  on l y  i n  t h e  coas ta l  zones o f  Kismayu along t h e  Juba 
r i v e r  where extensive banana and coconut p l a n t a t i o n s  are found and where maize i s  
a lso  c u l t i v a t e d .  Bananas are most ly  exported t o  European markets wh i l e  cerea ls  and 
coconuts are used by t h e  l o c a l  popu la t ion  f o r  food and e x t r a c t i o n  o f  o i l .  

Animal husbandry i n  t h e  coas ta l  areas throughout t h e  count ry  i s  pursued by t h e  
t r a d i t i o n a l  nomads. Camels, cows, goats and sheep are  commonly seen i n  these areas 
and Mogadishu, Kismayu and Berbers p o r t s  are used f o r  t h e  export  o f  l i v e s t o c k  t o  
Saudi Arabia and other  Arab count r ies .  

A t  present t h e  use o f  f e r t i l i z e r s  i s  n e g l i g i b l e ,  bu t  i n  t he  coas ta l  area along 
the  Juba r i v e r ,  where extensive banana p l a n t a t i o n s  are found, r a t h e r  l a r ~ e  amounts 
o f  urea are used. With t h e  complet ion o f  t h e  new urea f e r t i l i z e r  p l a n t  more 
f e r t i l i z e r s  w i l l  be u t i l i z e d  i n  t h e  fu ture ,  espec ia l l y  i n  t h e  sugar-cane and banana 
producinq areas o f  t h e  Juba r i v e r ,  which, as mentioned prev ious ly ,  f lows i n t o  the  
sea near Kismayu. The use o f  p e s t i c i d e s  i s  l i m i t e d  t o  banana and sugar-cane 
p l a n t a t i o n s  and, t o  some extent ,  maize f i e l d s  along the  Juba r i v e r .  

The number o f  people invo lved i n  a g r i c u l t u r e  and animal husbandry i n  t h e  coas ta l  
zones i s  est imated a t  200,000. Most farmers keep t o  t h e  t r a d i t i o n a l  methods o f  
farming w i t h  a  hoe; animals are no t  used much i n  a g r i q u l t u r e  s ince modern farminq 
methods are used i n  banana and sugar-cane p lan ta t ions .  

FISHERIES 

Ar t i sana l  f i s h i n g  i s  c a r r i e d  on throuqhout t he  coas ta l  areas w i t h i n  a  l i m i t e d  
d is tance from t h e  shore, wh i le  t r a w l i n g  i s  p rac t i sed  i n  areas w i t h  s u i t a b l e  bottom 
con f i gu ra t i on .  The main t r a w l i n g  area i s  between Ras Hafoon and E i l  where the  
con t i nen ta l  s h e l f  i s  est imated a t  35-40,000 km2. Catches by t h e  a r t i s a n a l  and 
i n d u s t r i a l  sec tors  are c u r r e n t l y  est imated t o  be about 14,000 tonnes per year, 30 
per cent o f  which i s  t h e  a r t i s a n a l  s e c t o r ' s  c o n t r i b u t i o n  (main ly sharks, l a r g e  tunas * 
and mackerels). The i n d u s t r i a l  sec tor  concentrates on demersal species, which 
inc lude snappers, groupers and deep-sea l obs te rs .  Est imates o f  p o t e n t i a l  p roduct ion  
suggest t h a t  a  t o t a l  n a t i o n a l  ca tch  o f  about 180,000 tonnes could be a c h i ~ v ~ d  if 

Ã‡ on l y  f i s h i n g  boats o f  7-9 metres l eng th  were used. But i t  i s  est imated t h a t  t he  
Somali coast could y i e l d  between 750,000 t o  2,000,000 tonne's o f  f i s h  per year i f  a  
s u f f i c i e n t  number o f  t r a w l e r s  were used i n  a d d i t i o n  t o  t h e  smal l  f i s h i n g  boats. 
P o t e n t i a l  catches could be broken down as fo l lows:  

Tunas and mackerels 
Small pe laq i cs  
Larqe demersal 
Sharks and rays 
Spiny l o b s t e r s  
Mesopelagic 

8 000 tonnes 
100 000 t 
40 000 t 
30 000 t 
1  500 t 

Not known 



I n  addi t ion,  there  are undetermined bu t  probably smal l  q u a n t i t i e s  o f  t u r t l e s  and 
cephalopods. A break-down o f  catches i s  ava i l ab le  on l y  f o r  1976 and i s  as fo l lows:  

Local  boats 

Tuna f o r  canning 
Sharks fo r  d ry ing  
Demersal bony f i s h  
Lobsters 

Trawlers 

White frozen f i s h  
Frozen l o b s t e r s  

The popu la t ion  dependina exc lus i ve l y  or  p a r t i a l l y  on f i s h i n g  i s  est imated a t  1.8 
per cent of t h e  nat ion,  i .e. about 90,000 people scat te red throughout smrdi coas ta l  
sett lements. 

There are a number o f  f i s h  processing i n d u s t r i e s  i n  t h e  country; the  most 
important o f  these are the  Laskoreh f i s h  cannery, t h e  Bolimog f i s h  fac tory ;  t he  
Prodma f i s h  processing fac tory ,  and the  Habo and Qandala tuna canneries. 

The Laskoreh Factory i s  desiqned t o  handle about 40 tonnes o f  tuna da i l y .  About 
h a l f  the d a i l y  i n take  can be processed throuqh the  canning l i n e s  and the  remainder 
i s  frozen and placed i n  c o l d  storage. This i s  done i n  order t o  accumulate a stock 
o f  up t o  800 tonnes dur ing  the  course o f  t he  October-May f i s h i n g  season, thus 
enabl ing the  processing t o  cont inue f o r  some t ime dur ing  the  off-season. No@nally, 
f i s h  waste from the  processing l i n e  o f  any unmarketable f i s h  i s  disposed o f  by 
processing i n t o  f i s h  meal and o i l .  The canning l i n e s  produce most ly  tunas, mackerels 
and sardines. 

The Bolimog fac to ry  comprises a processing system o f  f ou r  b l a s t  f reezer tunnels 
w i th  a t o t a l  capac i ty  o f  50 tonnes a day a t  minus 4C1Â°C c o l d  storage capac i ty  o f  
2500 tonnes o f  f i s h  a t  minus 20Â°C a f i s h  m i l l  p l a n t  w i t h  a capac i ty  o f  25 tonnes 
per day and c e n t r i f u g a l  type o i l  recovery p lan t .  This fac to ry  can handle up t o  
10,000 tonnes o f  frozen f i s h  and 5,000 tonnes o f  f i s h  meal and o i l .  

The Prodma Factory a t  Kismayu has a b l a s t  f reezer and a c o l d  storage capac i ty  o f  
250 tonnes a t  minus 25Â°C I n  a d d i t i o n  t o  buying lobs ters ,  i t  takes i n  catches o f  
frozen o f fshore  l o b s t e r s  and selected f i s h  species from a number o f  f reezer t raw le rs  
and exports the  produce. This fac to ry  was b u i l t  i n  1968. 

Each o f  t he  f a c t o r i e s  a t  Habo and Qandala has a capac i ty  o f  30 tonnes a day and 
can also h o l d  up t o  15 tonnes o f  f i s h  i n  c h i l l e d  storage from one day t o  t h e  next. 
The processing system i s  bas ic  and simple and a l l  machine operat ions on the  canning 
l i n e s  can be dup l ica ted by hand i f  necessary so t h a t  a mechanical breakdown does no t  
necessar i l y  prevent continued processing. The two tuna canneries were b u i l t  by the  
I t a l i a n s  back i n  1936. 

The per c a p i t a  consumption o f  t he  country i s  est imated a t  l e s s  than two 
ki lograms per head annually; the  b u l k  o f  t he  f i s h  ca tch  i s  dest ined f o r  f o re ign  
markets. Consumption o f  meat per c a p i t a  i s  s u b s t a n t i a l l y  h igher  than f i s h  due t o  the  
nomadic background o f  t he  overwhelming m a j o r i t y  o f  t he  popu la t ion  and the  abundance 
of  l i ves tock .  There are an est imated 25 m i l l i o n  head o f  sheep and goats, 3.7 m i l l i o n  
c a t t l e  and 5.3 m i l l i o n  camels i n  the  country. 



The e x p o r t  o f  f i s h  and f i s h  p r o d u c t s  was va lued  a t  15.6 m i l l i o n  So. Shs.  i n  
1976. There is no e v i d e n c e  o f  f i s h  farming o r  a q u a c u l t u r e .  

There a r e  many t r a w l e r s  us inq  t h e  c o u n t r y ' s  economic zone. An I t a l i a n  60  m 
s t e r n  f r e e z e r  t r a w l e r ,  t h e  A n t o n i e t t a  Madre, which is l i c e n s e d  under a  j o i n t  
agreement between t h e  D e l t a  Co., t h e  M i n i s t r y  o f  F i s h e r i e s  and t h e  c o a s t a l  
development p r o j e c t ,  c a r r i e s  o u t  o f f s h o r e  f i s h i n g .  Two A u s t r a l i a n - b u i l t  v e s s e l s ,  
under a  j o i n t  v e n t u r e  w i t h  Somalf ish  and S t r a i t s  F i s h e r i e s  o f  S ingapore ,  f i s h  
o f f s h o r e  f o r  l o b s t e r  and o t h e r  f i s h  s p e c i e s  and l a n d  t h e i r  f r o z e n  c a t c h  i n  Kismayu 
and Mogadishu. I n  a d d i t i o n ,  t h e r e  a r e  a  number o f  Japanese ,  I t a l i a n  and Greek 
t r a w l e r s  busy f i s h i n g  i n  Somali  w a t e r s  under  l i c e n c e  from t h e  M i n i s t r y  o f  F i s h e r i e s .  

The s a n i t a r y  c o n t r o l  o f  f i s h i n q  p r o d u c t s  is c a r r i e d  o u t  by d o c t o r s  employed by 
t h e  l o c a l  government c o u n c i l s  i n  t h e  r e g i o n s  and d i s t r i c t s .  

MINERAL EXPLORATION AND EXPLOITATION 

Somalia is s i t u a t e d  i n  one o f  t h e  h i g h l y  m i n e r a l i z e d  a r e a s  o f  A f r i c a ,  b u t  a t  
p r e s e n t  t h e  m i n e r a l s  s e c t o r  c o n t r i b u t e s  l e s s  t h a n  one p e r  c e n t  t o  t h e  c o u n t r y ' s  
g r o s s  domest ic  p roduc t .  

Mineral o i l  e x p l o r a t i o n  h a s  been proceedinq s i n c e  t h e  1940s.  Up u n t i l  1980,  
some- 54 w e l l s  have been d r i l l e d  mos t ly  i n  c o a s t a l  and o f f s h o r e  a r e a s  and t h e r e  h a s  
been some ev idence  o f  o i l  and q a s  i n  f i f t e e n  o f  t h e  w e l l s .  

A uranium e x p l o r a t i o n  p r o j e c t  h a s  been under way s i n c e  1978 c o v e r i n g  an a r e a  
over  54,000 km2. To d a t e ,  10,000 t o n n e s  o f  uranium c o n c e n t r a t e s  have been l o c a t e d  i n  
t h e  Galqudud and Mudug r e q i o n s ,  f o r  which which a  s u i t a b l e  l e a c h i n g  method h a s  been 
found. S i q n i f i c a n t  i r o n  o r e  d e p o s i t s  have been l o c a t e d  i n  t h e  Bur a r e a  and a r e  
p r e s e n t l y  being i n v e s t i g a t e d  f o r  t h e i r  e x t e n t  and q u a l i t y .  

S i g n i f i c a n t  r e s u l t s  have been ach ieved  and t h e  e x p l o i t a t i o n  o f  s e v e r a l  m i n e r a l s  
has  been found t o  be  f e a s i b l e .  C u r r e n t  e x p l o i t a t i o n  c o n s i s t s  mainly  of  s a l t  
p roduc t ion  a long  t h e  c o a s t  and q u a r r y i n q  f o r  lime, sand and o t h e r  b u i l d i n q  m a t e r i a l s  
c l o s e  t o  c e n t r e s  o f  p o p u l a t i o n .  

Sand e x t r a c t i o n  and l i m e  q u a r r y i n g  a r e  q u i t e  e x t e n s i v e  i n  t h e  c o a s t a l  a r e a s  
c l o s e  t o  Mogadishu where a  c o n s t r u c t i o n  boom is go inq  on. Although t h e  amount o f  
sand and l i m e  invo lved  is c o n s i d e r a b l e ,  no r e l i a b l e  d a t a  a r e  y e t  a v a i l a b l e .  Removal 
o f  t h e s e  m a t e r i a l s  from beaches  and c o a s t a l  rocky a r e a s  is q u i t e  widespread and 
q e n e r a l l y  d e t r i m e n t a l  t o  t h e  c o a s t a l  environment ,  f o r  it c a u s e s  s o i l  e r o s i o n  and a i r  
p o l l u t i o n  by t h e  s p r e a d  o f  d u s t  p a r t i c l e s .  

I n  Berbers  e x t r a c t i o n  o f  cement-bear inq r o c k s  t o  feed  t h e  l o c a l  cement 
f a c t o r y  has  a  d e t r i m e n t a l  e f f e c t  on t h e  l o c a l  environment a s  i t  c a u s e s  e r o s i o n  
and p o l l u t e s  t h e  a i r  w i t h  cement p a r t i c l e s .  

TOURISM 

A t  p r e s e n t  tour i sm makes a  n e g l i g i b l e  c o n t r i b u t i o n  t o  t h e  c o u n t r y ' s  economy. 
A v a i l a b l e  i n f o r m a t i o n  on r e s t a u r a n t s  and h o t e l s  is l i m i t e d  t o  State-owned 
e s t a b l i s h m e n t s  a l t h o u g h  t h e r e  a r e  a  number o f  s m a l l ,  pr ivate ly-owned h o t e l s  and 



f a c i l i t i e s .  O f  t h e  eleven State-owned h o t e l s  i n  t h e  country, n ine  are  found i n  
coasta l  areas. I n  Mogadishu, there  i s  a t o t a l  o f  eleven major hotels,  i n c l u d i n g  
Sta le  and privately-owned hote ls ,  w i t h  1,154 beds. The average annual occupancy i n  
these h o t e l s  i s  about 50 per cent. 

It i s  est imated t h a t  about 4,000 persons are employed i n  h o t e l s  and restaurants.  
It i s  an t i c ipa ted  t h a t  t he  p r i v a t e  sector  w i l l  make an important  c o n t r i b u t i o n  t o  the  
development o f  tourism. There are a number o f  h o t e l s  under const ruc t ion  o r  already 
i n  operat ion i n  Mogadishu. Most t o u r i s t  f a c i l i t i e s  a re  located i n  the  c a p i t a l  and 
are u t i l i z e d  by v i s i t o r s  who come t o  Somalia for business, conferences and o f f i c i a l  
reasons not  having t o  do w i t h  tourism. 

OTHER ACTIVITIES RELEVANT TO ENVIRONMENTAL QUALITY 

Sand-dunes f i x a t  i o n  i s  an important a c t i v i t y  being c a r r i e d  on i n  the  coas ta l  
areas t o  p ro tec t  the  environment. Seven thousand hectares o f  sand dunes have been 
s t a b i l i z e d  under World Food Programme Pro jec t  719, but  t h i s  cons t i t u tes  n e g l i q i b l e  
progress towards so l v ing  t h e  o v e r a l l  problem o f  sand dunes which are est imated t o  
cover 500,000 ha. The p ro jec t ,  which i s  going on i n  the  Shalambood coas ta l  area, 
w i l l  e s t a b l i s h  a v i a b l e  and cont inu ing programme f o r  t he  a r r e s t  o f  sand dune 
encroachment and f i x a t i o n  o f  dunes. It w i l l  do t h i s  by determining the  exact ex tent  
o f  dune encroachment and the causes o f  dune formation, developing cheaper and 
simpler f i x a t i o n  techniques t h a t  u t i l i z e  economically use fu l  species, and by l a y i n g  
down qu ide l i nes  f o r  t he  orqanizat ion,  moni to r ing  and eva luat ion  of  f i x a t i o n ,  
management and u t i l i z a t i o n  a c t i v i t i e s .  



Table 1: Gross domestic product b y  k ind  o f  economic a c t i v i t i e s  
(So. Shs. m i l l i o n  a t  cu r ren t  p r ices)  

I. AGRICULTURE 1,066.1 3,192.6 3,742.2 3,256.1 4,067.3 6,899.0 
1 )  Crop Production 356.7 553.0 587.8 680,3 810.4 1,027.1 
2) L ives tock  547.4 2,366.0 2,858.4 2,213.2 2,738.3 5,133.6 
3) Fores t ry  158.0 253.0 287.0 339.0 467.0 672.0 
4) F ish ing 4.0 20.6 9.1 23.6 51.6 67.3 

11. MINING & QUARRYING 23.0 40.0 28.0 36.0 43.2 68.0 

111. MANUFACTURING 186.2 439.0 433.2 457.9 574.3 850.0 
Small establ ishments 81.2 158.0 165.0 174.4 218.7 323.7 

I V .  ELECTRICITY & WATER 15.1 45.8 43.7 50.2 58.0 126.8 

V.  CONSTRUCTION 105.0 302.0 206.0 283.1 389.0 506.0 

V I .  TRANSPORT & 
COMMUNICATIONS 133.1 324.8 302.3 364.6 772.4 1,122.1 

V I I .  TRADE & RESTAURANTS 171.9 477.3 686.6 702.2 1,027.6 1,508.9 
1)  Trade 157.4 443.7 646.3 648.2 933.0 1,359.9 
2) Hote ls  & Restaurants 14.5 33.6 40.3 54.0 94.6 149.0 

V I  11. FINANCE, INSURANCE 90.5 311.5 450.2 553.8 670.0 1,022.4 

I X .  OTHER SERVICES 51.6 148.6 169.6 216.1 361.0 660.0 

X. GOVERNMENT SERVICES 147.5 407.0 692.7 727.7 874.0 1,151.0 

GDP a t  Factor Costs 1,990.0 5,688.6 6,754.5 6,647.7 8,836.8 13,914.2 

I n d i r e c t  Taxes 253.5 649.6 1,154.5 1,286.8 1,147.4 2,146.9 

GDP a t  Market Pr ices  2,243.5 6,338.2 7,909.0 7,934.5 4,984.2 16,060.6 
------------------- ---- ----- ------------- ------- ------- - ------- ------ ---- ------ 



Table 2: Development 1982 - 1986 

I. AGRICULTURE 

Livestock 
Crop Production 
I r r i g a t i o n  
Fores t ry  
F i she r ies  

11. MINING AND MANUFACTURING 2,646.6 16.2 

Mining 
Manufacturing 

111. INFRASTRUCTURE 3,045.5 18.7 

Energy and Power 684.9 
Water Resources' 1,628.5 
Transport and Communication 732.1 

I V .  OTHER ECONOMIC SECTORS 711.7 4.4 

Tour ism 
Trade 

V. SOCIALSECTORS 1 509.8 9.3 

Education 1,090.1 6.7 
Heal th 338.0 2.1 
Manpower & Employment 34.0 0.2 
S ta t  i s t i c s  36.3 0.2 
In format ion  11.4 0.1 

V I .  REGIONAL PLANS 701 .9 4.3 



Table 3: Number o f  doc to r s ,  medical a s s i s t a n t s ,  ambulatory h o s p i t a l s ,  h o s p i t a l  beds 
and MCH c e n t r e s  by reg ions ,  1979 

* Banadir 

Bay 
Bakol 
Gedo 
Mudug 
Hiran 
Sanag 
Togd her 
North-West 
Nugal 
Middle Shabel le  
Lower Shabel le  
Galgad ud 
Bar i  
Middle Juba 
Lower Juba 

Table 4: Education by l e v e l  1978 - 1979 

Pre-Elementar y 18 54 5,296 2,757 146 137 15 45 60 
Elementary 820 3,867 148,561 56,798 4,014 1,225 2,606 242 2,848 
In te rmedia te  School 618 2,989 115,390 38,402 4,127 845 2,152 492 201 
Secondary School s 

a .  General 36 282 11,130 2,373 706 35 232 71 303 
b. Tech .Vocation 14 127 4,430 1,098 333 43 114 4 118 

* 
C. TTC 2 65 2,856 902 162 9 65 - 6 5 
d .  Correspondence 1 - 2,385 988 2 5 6 - - - 

Women Education 51 175 3,714 3,714 300 291 143 1 1  1 54 
Adult Education - 768 27,083 14,314 i t Ã Â¥ Â¥ * 
................................................................................. 
TOTAL 1,561 8,327 320,645 121,316 9,813 2,591 5,357 392 5,749 
----------------- ---- ------------- ---- .............................................. 

(*) Shared with primary school  

(Source: Minis t ry  o f  Education) 



Table 5 :  Exports i n  va lue  (So.  Shs. mi l l i ons )  

- ..................... - ------- ............................. 
I T E M S  1976 1977 1978 1979 1980 
.............................. ............................. 
Bananas 178.7 54.6 54.6 54.0 68.8 
Livestock 281.2 279.5 588.7 555.2 639.5 

C a t t l e  71.9 41.7 100.9 135.8 156.7 
Sheep 80.9 95.5 192.3 188.6 217.4 
Goats 79.0 94.1 254.9 190.8 218.7 
Camels 49.4 48.2 40.5 40.0 46.7 

Meat and meat products  43.0 13.5 0.3 5.9 10.4 
Hides and s k i n s  51 .O 9.5 11.7 53.1 42.1 
Wood products - - - - - 
Fish and f i s h  products  15.6 9.4 2.5 3.7 2.8 
Others  26.0 30.3 13.0 32.0 71.3 
.............................. --- ---- ---- ------------ ------ 
TOTAL 596.6 396.6 670.8 703.9 834.9 
--------------- - -------------- --------- ------------- ------- 

(Source: Central  S t a t i s t i c a l  Department) 

Table 6 :  Imports by commodities i n  va lue  (So. Shs. m i l l i o n s )  

Ce rea l s  and c e r e a l  products  
F r u i t  and vegetab les  
Animal and vegetab le  o i l s  and f a t s  
Non-edible animal and vegetab le  

crude ma te r i a l  
Sugar and sugar products  
Coffee,  t e a ,  cocoa 
Beverages and tab  acco 
Petroleum and petroleum products 
Medical and pharmaceutical products  
Chemical and rubber products  
Paper and rubber products 
Wood, 1 unber and co rk  
T e x t i l e s  
Clothing . 
Basic me ta l s  
Meta l l ic  and mineral  manufactures 
E l e c t r i c a l  machinery 
Non-elec t r i c a l  machinery 
Transport  equipment 
Miscellaneous manufactures, o t h e r s  
................................. ---- ................................... 
TOTAL 978.9 1432.8 1519.9 1545.8 1034.6 
---- .................... -- ------------- --------- ----- --- ---- - ------ ------- 
(Source : Central  S t a t i s t i c a l  Department) 
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RAPPORT NATIONAL FRANCAIS (LA REUNION) : par  M. Conan 

DONNEES DE BASE 

L t I l e  de  l a  R6inion dans  110c6an Indien e s t  c a r a c t 6 r i d e  par l ' ab sence  d e  
p l a t eau  con t inen ta l  avec 250 km2 de fonds i n f 6 r i e u r s  h 100 mtetres c o n t r e  2000 h 2  h 
Maurice, avec in entourage d e  fonds d e  p lus  d e  4000 metres ,  a i n s i  que par  
l ' impor tance  du  r e l i e f  e t  d e  l ' ferosion i n t e r i e u r e  d e  l ' l l e .  Ces f a c t e u r s  dbterminent  
d e  facon notable  l e s  fonnes l i t t o r a l e s  qui  comprennent pour une longueur d e  260 
k i lombtres  : 

- 93 k i lombtres  d e  f a l a i s e s  dont  48 de f a l a i s e s  v ives ;  
- 1 3  ki lombtres  d e  c b t e s  rocheuses basses ;  
- 59 kilomtetres d e  cf t tes  d e  q a l e t s ;  
- 35 ki lombtres  d e  p lages  d e  s a b l e  dont :  

14 ki lombtres  d e  s a b l e  duna i r e  basa l t i que  , 
9 k i l a n k t r e s  d e  s a b l e  c o r a l l i e n  avec p l a t i e s ,  

12 ki lombtres  d e  s a b l e  c o r a l l i e n  avec laqon e t  r fecif  c o r a l l i e n  
- 8 kilomtetres d e  c b t e s  correspondant  & des  a l l u v i o n s  d e  comblanent d e  type  

l g g w a i r e .  

Aussi,  & l a  d i f f e r e n c e  d e s  a u t r e s  l i e s  d e s  Mascareignes, l a  morpholoqie d e  l ' l l e  
d e  l a  Reunion e s t  s u r t o u t  marquee par d e s  cordons a l l u v i o n n a i r e s  e t  d e s  f a l a i s e s  e t  
par l a  l o c a l i s a t i o n  d e s  c o t e s  s ab l euses  avec souvent une b a r r i b r e  c o r a l l i e n n e  su r  l a  
c 8 t e  oues t .  

Le l i t t o r a l  s u b i t  l t i n f l u e n c e  du dbplacement d e  l a  houle d t a l i z 6  qui a r r i v e  au 
con tac t  des  c o t e s  rbunionnaises .  Deux mouvanents s o n t  crfe6s d e  p a r t  e t  d ' a u t r e  d e  
l ' l l e  qui s e  r e jo iqnen t  dans  l e  nord-ouest l a  Pointe  d e s  Gale ts .  

Enfin,  il e s t  h noter  que d e s  houles  excep t ionne l l e s  t e l l e s  que l e s  houles  
cyc loniques ,  peuvent f a i r e  v a r i e r  d e  facon b r u t a l e  l a  morphologie l i t t o r a l e .  Ce t t e  
modi f ica t ion  &ant par l a  s u i t e  a t t6nu6e  par l e s  houles  d t a l i z 6 .  

E VELOPPEMENT DES ZONES URB AINES ET RURALES 

La populat ion rfeinionnaise v ivan t  su r  l a  l i t t o r a l ,  se r 6 p a r t i t  su r  19 des  26 
coinmines du dfepartement avec: 

- dans l a  zone d e s  500 mtetres: 
67 600 h a b i t a n t s  pour 15  200 logements principaux e t  780 r e s idences  
secondai res ;  

- dans l a  zone des  2 ki lombtres:  
222 500 h a b i t a n t s  pour 50 100 logements principaux e t  1 030 r6s idences  
second a i r e s  . 

Le l i t t o r a l  rfeunionnais e s t  done t r b s  occup6 mais c e t t e  occupat ion est un 
ph6nomfene ancien qui ,  au moins dans l a  bande d e  500 mbtres n ' a  pas tendance h t r o p  
s '  q g r a v e r  en valeur  r e l a t i v e ,  



Le nombre d e s  v i l l e s  c b t i f e r e s  les p l u s  h a b i t 6 e s  s o n t :  

- p l u s  d e  100 000 h a b i t a n t s :  1 (St-Denis) ;  
- e n t r e  50 et 100 000 h a b i t a n t s :  2 ( S t - P i e r r e ,  S t - ~ a u l ) ;  
- e n t r e  10 et 50  000 h a b i t a n t s :  9; 
- moins d e  10  000 h a b i t a n t s :  7. 

Cependant,  les  c a l s m i t . 6 ~  n a t u r e l l e s  te l les  que c y c l o n e s  e t  s e c h e r e s s e ,  o n t  
d6 te rmin6  c e r t a i n s  h a b i t a n t s  a g r i c u l t e u r s  d e s  h a u t s  h femigrer v e r s  l es  v i l l e s  
cfi t iferes.  Cet exode a e n t r a l n 6  me c e r t a i n e  d i s o r g a n i s a t i o n  d a n s  l a  v o i r i e  u r b a i n e .  
Auss i ,  d e p u i s  d i x  a n s ,  les  m m i c i p a l i t 6 s  o n t - e l l e s  f a i t  un g r o s  e f f o r t  d a n s  l e  
domaine d e  l a  d i s t r i b u t i o n  d e  1' eau e t  s u r t o u t  d a n s  1' a s s a i n i s s e m e n t  e n  i n s t a l l a n t  
l e  t o u t  a l ' e g o u t ,  d e s  u s i n e s  d e  t r a i t e m e n t  d e s  eaux et d ' o r d u r e s  mfenaqteres. 

Usines  d e  broyage/compostage pour 1982 

St-Denis 150 t / j o u r  . Le re tournement  d e s  a n d a i n s  s' est r i v 6 1 6  i m p r a t i c a b l e  en 
l ' a b s e n c e  d ' u n  c r i b l a q e  d e s  o r d u r e s  b royees .  A c t u e l l a n e n t ,  e l l es  s o n t  y t i l i s 6 e s  e n  
b r o  yage g r o s s i e r  avan t  dfecharge an6nag6e a l a  Jamalque . Une m e i l l e u r e  u t i l i s a t i o n  
( t r i ,  a u t r e  mfethode d e  compostage) est a 1' e t u d e .  

Le P o r t .  L ' u s i n e  t o u r n e  a c t u e l l e m e n t  a u  t iers  d e  s a  c a p a c i t y  e t  m e r i t e r a i t  que 
s a  v o c a t i o n  i n t e r c m m m a l e  s t 6 1 a r g i s s e .  La p resence  d ' m  c r i b l e  ( m a i l l e  200 m) c r 6 e  
40 pourcen t  d e  r e f u s  m a i s  pennet  l ' o b t e n t i o n  e n  un mois  d ' m  compost d e  bonne 
q u a l i t 6  u t i l i s 6  en t o t a l i t y  en p6pini teres ,  c e p e n d a n t ,  l e  problteme d e  mise  e n  
d6charge  d e  r e f u s  sibsiste. 

Outre  l a  dfecharge "an6nag6e" d e  p r o d u i t s  b r o y 6 s  & St-Denis non r feglementai re  
mais  peu n u i s a n t e ,  il e x i s t e  une a u t r e  5 Tro is -Bass ins .  Des p r o j e t s  dl  i n s t a l l a t i o n  
con t r616e  s o n t  h 1' fetude h St-Leu, S t -Louis ,  S t - P i e r r e ,  St -Benol t  , St-Andre,  P l a i n e  
d e s  P a l m i s t e s  e t  P l a i n e  d e s  C a f r e s .  Des p r o s p e c t i o n s  s o n t  egalement en  c o u r s  h 
S a l  a z i e  , P e t i t e - l i e  et %-Joseph et une r e c h e r c h e  d '  ensemble d e  s i t e s  intercommunaux 
s u r  l e  d6par tement  d e v r a i t  & t r e  confifee au B.R.G.M. 

Decharges b r u t e s  e t  saw a g e s  

Chaque commune possgde en g e n e r a l  un a t r o i s  d e p o t s  b r u t s  i m p o r t a n t s ,  avec 
b r t j l aqe ,  s i t u 6 s  soit e n  r a v i n e s  o u  e n  f o r k t s  s o i t  s u r  I e  l i t t o r a l  oil s e  torment d e  
v 6 r i t a b l e s  "corps"  d ' o r d u r e s ,  que l e s  h o u l e s  c y c l o n i q u e s  e t a l e n t  e n s u i t e  s u r  d e s  
kilomtetres.  Les 6 c a r t s  non d e s s e r v i s  p a r  l a  c o l l e c t e  o n t  eux a u s s i  l e u r s  d 6 p 6 t s  
sauvages  auxquel s s t  a j o u t e n t  l e s  f e r r a i l l e s  e t  c a r c a s s e s  d e  v o i t u r e s .  

S t a t i o n s  d ' f epura t ion  d e  c a p a c i t 6  d e  p l u s  d e  500 6 q u i v a l e n t s - h a b i t a n t s :  

- St-Denis  100 000 e d h a b i t a n t  avec d e c a n t a t i o n  p r i m a i r e  e t  t r a i t e m e n t  a e o b i e  d e s  
boues;  

- Ste-Marie:  S t a t i o n  Lot issement  Grande Montee e t  S t a t i o n  d e  l a  b a s e  a 6 r i e n n e  d e  
G i l l o t  s u r  l e  p r i n c i p e  d e s  boues  a c t i v e e s ;  

- St-Andr6 ( 2 ) ,  St -Benol t  ( 2 ) ,  St -Louis  ( 2 ) ,  S t - P i e r r e  ( I ) ,  St-Paul ( 5 4 ) ,  l e  
Tampon ( I ) ,  possedent  a u s s i  I e  meme g e n r e  d e  s t a t i o n s ;  



- c e r t a i n e s  communes t e l l e s  que S t - P i e r r e  o n t  i n s t a l l 6  m e  s t a t i o n  commmable 
( 1 5  000 e d h a b i t a n t )  avec d6cant  a t i o n  p r i m a i r e  p l u s  s t a b  i l i s a t i o n  avec a 6 r o b i e  
d e s  boues ,  l e  Tampon avec l a  S t a t i o n  Lot issement  Ligne d e s  400 et c e l l e  du Lyc6e 
Roland Garros  d o n t  l e  p r i n c i p e  r e p o s e  s u r  l e  lit b a c t 6 r i e n  2 f o r t e  c h a r g e  
(monobloc eau  e t  a s s a i n i s s e m e n t )  . 

Dependant d e  nombreux problbmes e x i s t e n t  parmi l e s q u e l s :  - 
- l a  l e n t e u r  du  branchement d e s  u s a q e r s  c m m e  par e x e n p l e  2 St-Paul  ou St-Benol t  

oil moins d e  30 pourcen t  d e s  g e n s  o n t  6 t 6  r a c c o r d b s  e n  q u a t r e  a n s ;  - 
- l ' a b a i s s e m e n t  d e  p r 6 t r a i t e m e n t s  e f f i c a c e s  pour l e s  a b a t t o i r s ,  c a n t i n e s ,  

l a i t e r i e s ,  g a r a g e s ,  e t c  .; 
- les mauvais b r a n c h e n e n t s  d 'oil  du s a b l e  d a n s  l e s  r6seaux e t  d e s  e n n u i s  d i v e r s  

d i v e r s  l o r s  d e s  g r o s s e s  p l u i e s ;  

- les f e r m e n t a t i o n s  d a n s  l es  r6seaux ;  

- les t u r b i n e s  d l  a e r a t i o n  e t  cheminees  d e  d 6 c a n t e u r s  ma1 concues .  

DEVELOPPEMENT INDUSTRIEL DU L I T T O R A L  

Le ph6nombne marquant e n  m a t i e r e  d e  l o c a l i s a t i o n  d e s  zones  d ' a c t i v i t 6  est I e  
g r a v e  d 6 s e q u i l i b r e  c o n s t a t 6  e n t r e  l e  p61e d e  St-Denis - l e  P o r t  e t  I e  r e s t e  d e  
l ' l l e .  A i n s i ,  s u r  230 h e c t a r e s  d e  zones  i n d u s t r i e l l e s  6qu ip6es  s u r  l ' l l e ,  les  deux 
communes du p o r t  e t  d e  St-Denis reqroupen t  180 h e c t a r e s ,  s o i t  p r b s  d e  8 0  p o u r c e n t  
d e s  p o s s i b i l i t e s  d '  a c c u e i l  . C e t t e  pr6pond6rance s' ex p l i q u e  par  deux f a c t e u r s :  

- Le P o r t  est I e  p o i n t  d e  passage q u a s i  o b l i g a t o i r e  d e s  marchand ises  en provenance 
ou en d i r e c t i o n  d e  l t e x t 6 r i e u r  d e  l ' l l e ;  

- St-Denis est l e  p8le a d m i n i s t r a t i f ,  p o l i t i q u e  e t  d e  s e r v i c e s  d e  l ' l l e  q u i  
regroupe d e  s u r c r o l t  20 pourcen t  e n v i r o n  d e  l a  p o p u l a t i o n  t o t a l e .  

A c e s  deux f a c t e u r s ,  s ' a j o u t e  l a  p r o x i n i t 6  d e  ces deux v i l l e s  r e l i b e s  pa r  une 
v o i e  l i t t o r a l e  r a p i d e  a l o r s  .que l e s  a u t r e s  c e n t r e s  u r b a i n s ,  St-Paul m i s  2 p a r t ,  s o n t  
ne t t ement  p l u s  d i s t a n t s .  I1 e s t  done normal et pour d e s  r a i s o n s  k v i d e n t e s ,  que l e s  
e n t r e p r i s e s  a i e n t  e u  p l u t f l t  t endance  h se regrouper  a u  P o r t  e t  3 St-Denis  pour 
b 6 n e f i c i e r  du  maximum d ' a v a n t a q e s .  I1 est cependan t  n o t e r  que l es  i n d u s t r i e s  
a g r o - a l i m e n t a i r e s ,  done peu l i k e s  b l ' i m p o r t - e x p o r t ,  s ' i n s t a l l e n t  d a n s  l e  sud oil l e s  
communes l e u r  p roposen t  d e s  c o n d i t i o n s  d ' i n s t a l l a t i o n  t r b s  a v m t a g e u s e s .  Mais il e s t  
b i e n  c e r t a i n  que,  malgr6 t o u t ,  un d 6 s 6 q u i l i b r e  e x i s t e  e t  e x i s t e r a  t o u j o u r s  e n t r e  I e  
nord et l e  sud ,  si une p o l i t i q u e  d'anfenagement v o l o n t a r i s t e  du  s e c t e u r  s e c o n d a i r e  

- n ' e s t  p a s  m i s  en p l a c e  d a n s  l e s  ann6es  b v e n i r .  

I1 e s t  cependan t  6 v i d e n t  que l a  f a i b l e  i n d u s t r i a l i s a t i o n  du  d6par tement  n '  a p a s  
empftch6 d e s  p r a t i q u e s  dfeplorables  l i 6 e s  souvent  b me absence  d e  c o n t r b l e  
r feglementai re  d i f f i c i l e  b mettre e n  o e u v r e ,  l i e e  p a r f o i s  a u  c h a n t a g e  kconomique. Les 
rejets d e s  u s i n e s  se s o n t  t o u j o u r s  f a i t s  e n  d i r e c t i o n  d e s  r i v i b r e s ,  d e s  6 t a n g s  
( S t - P a u l ,  l e  Gol) e t  d e  l a  mer. A i n s i ,  j u s q u ' b  1981, l e s  u s i n e s  s u c r i b r e s  
f o n c t i o n n a n t  d e  j u i l l e t  & d6cembre, n e  f a i s a i e n t  l ' o b j e t  d ' aucune  r e g l e m e n t a t i o n .  
Auss i ,  les rfegions a v o i s i n a n t e s  se t r o u v a i e n t - e l l e s  a s s a i l l i e s  pa r  l a  funfee, l e s  



e s c a r b i l l e s  e t  l e s  o d e u r s  malodoran tes ;  l e  r e j e t  d e s  v i n a s s e s  a c i d e s ,  d e s  eaux 
chaudes  dont  l a  t empera tu re  6 t a i e n t  d e  p l u s  d e  5 0 Â °  s ' e f f e c t u a i t  s a n s  t r o p  d e  
c o n t r f i l e  hypothkquant l a  f a m e  e t  l a  f l o r e  d e  c e r t a i n s  6 t a n g s  ( S t - P a u l ,  I e  Gol,  
e t c  .) . Avec l a  c o n c e n t r a t  ion  d e  1 ' i n d u s t r  i e  s u c r i k r e  une m e i l l e u r e  comprehension du 
problterne p o l l u t i o n  par  l e s  " s u c r i e r s " ,  a  permis  e t  p e r m e t t r a  d e  s o l u t i o n n e r  
l en tement  c e  problkme. - 

Cependant , 1' i n d u s t r i e  s u c r i b r e  n '  est p a s  l a  s e u l e  e n  c a u s e .  C e r t a i n e s  
i n d u s t r i e s  a l i m e n t a i r e s  e x e r c e n t  l e u r s  a c t i v i t e s  en d e h o r s  d e  t o u t e  p reoccupa t ion  d e  
p r o t e c t i o n  de l ' env i ronnement .  Les c o u r s  d ' e a u  v o i s i n s  se t r o w e n t  p o l l u 6 s  (Rivifere  
Sa in t -Denis )  . De m f e m e ,  l e s  dfechets d e  que lques  u s i n e s  p l a s t  i q u e s  s o n t  b r h l 6 s  d a n s  - 
une zone h a b i t b e ,  i e s  g a r a g e s  d e  r e p a r a t i o n  au tomobi le  i n s t a l l &  d a n s  l e s  v i l l e s  
n o i r c i s s e n t  l e s  caniveaux avec l e  r e j e t  d e s  h u i l e s  d e  v idanqe ,  e t c .  

OUVRAES HYDRAULIQUE S 

La Reunion e t a n t  une p e t i t e  l i e  v o l c a n i q u e ,  l e s  c o u r s  d ' e a u  s o n t  r e l a t i v m e n t  
c o u r t s  et l e u r s  dfebits i n s t a b l e s  s o n t  s o u n i s  aux a l e a s  d e  l a  s a i s o n  d i t e  c y c l o n i q u e .  
A i n s i ,  l e s  d e b i t s  pour ron t  v a r i e r  pour:  

- Le Bras d e  l a  P l a i n e  d e  6 h 200 m3/s 
- Le Bras d e  C i l a o s  d e  3  & 220 m3/s 
- La Rivifere Saint-Denis  d e  0.8 h 350 m3/s 
- La Rivifere d e s  Marsouins d e  5  h 550 m3/s 
- La Rivifere d e s  Roches d e  5  h 750 m3/s 
- La Rivifere d e  l t E s t  d e  6 h 900 m3/s 
- La Rivifere d e s  G a l e t s  d e  2 ,6  h 950  m3/s 
- La Rivifere du  M&t d e  8 h 1,700 m3/s 

Les p r i n c i p a u x  ouvrages  h y d r a u l i q u e s  se t r o w e n t  s u r  l a  c 6 t e  est (Takmaka  e t  
R i v i b r e  d e  1 ' E s t )  ob l e  d e b i t  pennet  un approvis ionnement  c o r r e c t .  Les e f f e t s  d e  
nu i sance  s o n t  f a i b l e s  s u r  l a  n a t u r e  e t  l a  s a n t 6  pub l ique ,  l a  D.D.A. S.S. f a i s a n t  d e s  
c o n t r a l e s  s y s t e m a t i q u e s  q u i  mont ren t  l e  peu d t i n c i d e n c e  d e  ces o u v r a g e s  e t  r e t e n u e s .  
Cependant,  il reste h l ' h e u r e  a c t u e l l e  env i ron  3 0  000 branchements & realiser e t  l a  
p r 6 v i s i o n  d e  consommation e l e c t r i q u e  e n  1990 s e r a  d e  900 000 k i l o w a t t s - h e u r e ,  l e s  
equipements  &ant  & l ' h e u r e  a c t u e l l e  c a p a b l e  d e  f o u r n i r  740 000 k i l o w a t t s - h e m e .  

I1 sera done n e c e s s a i r  e de :  

( a )  r e n f o r c e r  l a  c e n t r a l e  thermique du  p o r t  qui  p a s s e r a  d e  154 MW 3 300 MW; 

( b )  e f f e c t u e r  d e s  anfenagements h y d r a u l i q u e s  avec Takamaka-Amont e t  c a p t a g e  d e  
Bras-Cabot d e  Takarnaka-Aval e t  Ce lu i  d e  Grand-Etang. Ce d e r n i e r  an6nagement 
c o n s i s t e r a i t  3 c r k e r  me r e t e n u e  d e  10  h 20 m i l l i o n s  d e  m3 d t e a u  q u i  p o m r a i e n t  
W r e  t u r b i n e s  d a n s  l ' u s i n e  d e  Takamaka a c t u e l  e t  l e  f u t u r e  Takamaka-Aval b 

permet tan t  1 '15quivalent  d t m  s t o c k a g e  d e  10  h 20 M kwh. De p l u s ,  l t u s i n e  d e  
Beaufonds p r o d u i r a  35 M kwh e n  s a i s o n  d e  l a  coupe d e  c a n n e s  & p a r t i r  d e  l a  
bagasse .  E n f i n ,  d e s  e t u d e s  s o n t  e n t r e p r i s e s  pour l a  f o u r n i t u r e  d ' h e r g i e s  
n o u v e l l e s  h p a r t i r  d e  l a  g6othermie e t  du  s o l a i r e .  
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LES TRANSPORTS 

En c e  qu i  concerne  l e  d e p a r t m e n t  d e  l a  R e m i o n ,  l e s  t r a n s p o r t s ,  q u ' i l s  s o i e n t  
d e  voyageurs  ou d e  marchand ises ,  s o n t  uniquement a s s u r e s  p a r  r o u t e :  

- par d e s  t r a n s p o r t s  r fegu l ie r s ;  
- par d e s  t r a n s p o r t s  s p e c i a l i d s  ( s c o l a i r e s  o u  e n t r e p r i s e s ) ;  
- par d e s  t r a n s p o r t s  o c c a s i o n n e l s ;  
- par d e s  t a x i s .  

S i ,  il y a que lques  dfecennies, l e  dfepartement d i s p o s a i t  d ' u n e  v o i e  ferrfee, 
c e i n t u r a n t  l ' l l e  d e  St-Benoi t  S t - P i e r r e  en p a s s a n t  par St-Denis ,  compte-tenu d e  l a  
v6tustfe d e s  i n f r a s t r u c t u r e s  e t  du materiel, e l l e  e s t  d e p u i s  p l u s i e u r s  annfees 
abandonee. Le cabo tage  est quant  a l u i  t o t a l e m e n t  i n e x i s t e n t ,  

Bien que d i s p o s a n t  d ' m  r 6 s e a u  r o u t i e r  d ' e x c e l l e n t e  qua l i t f e ,  c e t t e  p o l i t i q u e  d e  
t r a n s p o r t  miquement  ax6e sur l a  r o u t e  se t r a d u i t ,  l o r s  d e s  p 6 r i o d e s  c y c l o n i q u e s ,  
par  d e s  p e r t u r b a t i o n s  i m p o r t a n t e s  d a n s  l e s  dep lacements ,  notanment e n t r e  l e  p o r t ,  
pounon d e  l ' l l e ,  e t  St-Denis l a  c a p i t a l e .  De p l u s ,  l ' a b s e n c e  d e  mode d e  s u b s t i t u t i o n  
( t o u s  les t r a n s p o r t s  dfependent d e s  p r o d u i t s  p 6 t r o l i e r s )  dans  l 'hypothtese  d ' m e  
p6nur ie  d e  c a r b u r a n t s ,  p o u r r a i t  se t r a d u i r e  pa r  une d fesorgan i sa t ion  compltete d e s  
commmica t ions  d a n s  l ' l l e .  

Les t r a n s p o r t s  r f e q u l i e r s  s o n t  e x p l o i t e s  par  25 e n t r e p r i s e s .  Le nombre t o t a l  d e  
v feh icu les  pour c e s  voyageurs  est  d e  353,  l e  nombre d e  p l a c e s  o f f e r t e s  s' felevant h 
1 4  438, soit une moyenne d e  41 p l a c e s  par  vfehicule.  Les f requences  d i f f e r e n t  s u i v a n t  
l e  type  d e  l i g n e ,  su rabondan tes  s u r  l a  c e i n t u r e  du  l i t t o r a l  p a r f o i s  i n s u f f i s a n t e  
pour l a  d e s s e r t e  d e s  & c a r t s .  

S i  l ' o n  se refire a m  donnfees r e c e n s 6 e s  auprfes d e s  t r a n s p o r t e u r s ,  on peu t  
estimer que 30 000 p e r s o n n e s  empruntent  chaque j o u r  ce mode d e  locomot ion ,  l e  t a u  
d e  r m p l i s s a q e  moyen d e s  v b h i c u l e s  e n  1981 e s t  d e  5 2 , 5  pourcen t .  Cependant,  d e s  
v a r i a t i o n s  i m p o r t a n t e s  e x i s t e n t  s u i v a n t  l e s  zones geograph iques  d e s s e r v i e s ,  l e s  
s e r v i c e s  s i t u e s  s u r  l a  c e i n t u r e  du l i t t o r a l  St-Benoi t  - S t - P i e r r e  en p a s s a n t  p a r  
St-Denis ,  p r 6 s e n t a n t  d e s  t aux  d ' o c c u p a t i o n  p o w a n t  a t t e i n d r e  d a n s  c e r t a i n s  c a s  75 
pourcen t .  

A p a r t i r  d ' e n q u g t e s  rfealisees s u r  l e  t e r r a i n ,  on a pu q u a n t i f i e r  l e  t r a f i c  
j o u r n a l i e r  par  a u t o c a r  pour l e  l i t t o r a l :  

- l i g n e s  d e s s e r v a n t  St-Paul  - La Possess ion  - St-Denis :  5 100 personnes ;  
- l i q n e s  d e s s e r v a n t  St-Denis - R i v i h r e  d e s  P l u i e s  - Moufia: 2 200 personnes ;  
- l i g n e s  d e s s e r v a n t  S t - P i e r r e  - St-Denis :  900 p e r s o m e s ;  
- l i q n e s  d e s s e r v a n t  S a l i n e  - S t - P i e r r e :  150 personnes ;  
- l i q n e s  d e s s e r v a n t  St-Leu - St-Paul  : 160 personnes .  

Cependant,  on "semble" a s s i s t e r  a me d i m i n u t i o n  d e  l a  f r fequentat ion d e  ce mode 
d e  t r a n s p o r t  provenant  d e  l ' a u g m e n t a t i o n  61ev6e du  t a u x  d e  m o t o r i s a t i o n  (900 
i m m a t r i c u l a t i o n s  par  mois) et d e  l a  c o n c u r r e n c e  d e s  t a x i s .  

Les t a x i s  

Leur n m b r e  o s c i l l e  e n t r e  430 et 440, ce q u i  r e p r 6 s e n t e  e n v i r o n  un t a x i  pour 
1 000 h a b i t a n t s .  Mpourvus  gfen6ralement d e  taximtetres ,  i l s  f o n c t i o n n e n t  en t a x i s  
c o l l e c t i f s  d a n s  l e s  zones oh l a  demande e s t  f o r t e ,  c ' e s t - & d i r e  l a  zone l i t t o r a l e .  



Les t r a n s p o r t s  s c o l a i r e s  

Le nombre d '  e n f a n t s  s c o l a i r e s  (p r ima i r e  p lus  secondaire)  e s t  d '  env i r o n  160 000. 
Moins de 20 pourcent d e  c e t t e  population ouvrent  d r o i t  au t r a n s p o r t  s c o l a i r e ,  c ' e s t -  
&-dire  b6n6f ic ien t  de l a  s i t ivent ion d ' b t a t .  S i  pour l ' ann6e  s c o l a i r e  1979-1980, p r b s  
d e  27 000 61teves o n t  6 t 6  t r anspo r t& ,  il e s t  h noter  que l a  progression d a m  l e s  
derniferes  ann6es a 6 t6  mu l t i p l i 6e  par  2,5; e l l e  s ' e s t  considferablement r a l e n t i e  
depuis  c i n q  ans  e t  s ' o r i e n t e  v e r s  une s t a b i l i s a t i o n .  

S i  pour I e  voyageur, I e  t r a n s p o r t  r o u t i e r  concentrfe sur  l a  c o t e  e s t  II peu prks  
s a t i s f a i s a n t  t a n t  du poin t  d e  vue voyageurs que marchandises, l e  d e p a r t m e n t  ne 
possbde, b ien  qu 'b t an t  une l i e ,  qu'un seu l  por t :  l e  por t  d e  l a  Poin te  d e s  W e t s .  
Cr66 en 1885, c e  p o r t  e s t  entiferement a r t i f i c i e l ,  c reus6  l q i n t 6 r i e u r  d e s  t e r r e s ,  
dans  l e s  a l l uv ions  du c8ne d e  dfejection d e  l a  Rivifere d e s  Gale ts  proximitb de l a  
po in te  du mfeme nan qui s6pare l e s  deux b a l e s  l e s  mieux a b r i t 6 e s  d e  l ' l l e :  c e l l e  d e  
St-Paul au sud e t  c e l l e  d e  l a  Possession au nord. Les b a s s i n s  son t  symfefriques au 
chenal  d 'accbs  e t  & l a  zone d ' b v i t a g e s .  L'ensemble couvre une s u p e r f i c i e  d e  '5 ha 
dont  30 ha d e  plan d ' eau  e t  comporte, en g r o s ,  t r o i s  p a r t i e s :  

- les b a s s i n s n o r d  oil on t r o w e  l e s  qua i s  & marchandises d i v e r s e s ,  l 'appontement 
p e t r o l i e r ,  I e  s i l o  & c i m m t ,  l e s  cuves d e  s tockaqe du b i t u n e  en v r a c ,  e t c . ;  

- l e  ba s s in  sud a f f e c t 6  au marchandises gbn6ra les ;  

- l a  darse  de p6che oh l a  p a r t i c i p a t i o n  e s t  e s s e n t i e l l a n e n t  6 t ranqbre  (formosans, 
cor6ens , j aponais) . 
Les p r i n c i p l e s  denrfees jJnport6es (1981) en tonnes sont :  

Viandes e t  poissons 5 700 tonnes  
Lai taqes  5 400 tonnes 
F r u i t s  7 500 tonnes  
Mais, r i z  82 000 tonnes  
Huiles  v6gbta les  5 600 tonnes  
Eaux 9 000 tonnes  
Vins 9 000 tonnes  

Pour l ' e x p o r t a t i o n :  

Sucre 175 000 tonnes  
M l a s s e  30 000 tonnes  
Rhun 36 000 h e c t o l i t r e s  
Vanil l  e 15 tonnes  
Essence d e  vbtyver  13  tonnes 
G6raniun 45 tonnes  
Tab ac 85 tonnes 

Cependant, si  I e  nanbre d e s  n a v i r e s  d e  commerce est pass6 de 149 en 1956 b 374 
en 1978, c e l u i - c i  tend b r eg re s se r  du f a i t  d e  l 'auqmentat ion d e  l a  t a i l l e  e t  du p o r t  
en  lourd d e s  nouveaux n a v i r e s  f requentant  l a  po in t e  des  Gale ts .  Ceci a n6ces s i t 6 ,  
compte-tenu de 1' kvolut ion p r 6 v i s i b l e  du t r a f i c  , l a  r 6 a l i s a t i o n  d '  un nouveau p o r t  
dans  l a  b a i e  d e  l a  possession p lus  adapt6 au con tex t s  i n t e r n a t i o n a l .  Le t r a f i c  
p o r t u a i r e  sub i r a  a l o r s  d e  nanbreuses modi f ica t ions :  

- l ' a c t u e l  por t  r e s t e r a  un p o r t  d e  pbche e t  s e r a  r6serv6  aux p e t i t s  n a v i r e s  a i n s i  
qu 'h l a  marine na t iona l e  e t  h l a  p la i sance ;  

- Ie po r t  d e  l a  b a i e  d e  l a  Possession s e r a  d e s t i n 6  Si recevoi r  l e s  p 6 t r o l i e r s ,  l e s  
porte-conteneurs e t  l e s  v raqu ie r s .  



RESSOURCES BIOLOGIQUES 

Les s u r f a c e s  c u l t i v a b l e s  r e p r e s e n t e n t  26 2 30 pourcen t  d e  l a  s u p e r f i c i e  t o t a l e  
(250 000 ha)  e t  6 0  pourcen t  s o n t  o c c u p i e s  pa r  l a  canne h  s u c r e ,  e t  l a  zone l i t t o r a l e  
e s t  presque exclusivement  c o n s a c r e e  & c e t t e  c u l t u r e  avec b i e n  entendu c e l l e  d e s  

- p r o d u i t s  m a r a i c h e r s ,  f r u i t i e r s  e t  l a  v a n i l l e .  I1 t a u t  cependan t  r e c o n n a l t r e  que c e s  
s u p e r f i c i e s  o n t  l eqerement  diminu6 du f a i t  d e  l ' u r b a n i s a t i o n  a c c e l 6 r 6 e  d e s  v i l l e s  d e  
St-Denis , St-Paul , l e  P o r t ,  St-Louis , S t - P i e r r e  e t  d e s  zones  b a l n 6 a i r e s  
p a r t i c u l i b r e m e n t  s u r  l a  c b t e  o u e s t  . L ' e l e v a q e  e s t  presque t o t a l e m e n t  implan t6  d a n s  - l e s  h a u t s  d e  l a  Reunion oh se t r o u v e  un maximum d ' e s p a c e s  v e r t s  e t  d e  p r a i r i e s .  

PECHES 

Bien que p o s d d a n t  une zone 6conomique mar i t ime  d e  312 360 k i l o m k t r e s ,  
l ' a c t i v i t e  d e s  pecks m a r i t i m e s  r 6 u n i o n n a i s e s  e s t  rendue d i f f i c i l e  par s u i t e  d e  
f a c t e u r s  n a t u r e l s  d e f a v o r a b l e s  l i e s  a l a  c o n f i g u r a t i o n  d e  l a  c b t e  d e  l ' l l e ,  3 
l ' a b s e n c e  du  p l a t e a u  c o n t i n e n t a l ,  3 1' fe lo ignment  d e s  b a n e s  d e  pfeches e x p l o i t a b l e s  
e t  a l a  r e l a t i v e  p a u v r e t e  d e s  eaux t r o p i c a l e s  d e  l 'Oc6an Ind ien .  

C o n f r o n t h  & c e s  d i f f i c u l t b s ,  l e s  p r o f e s s i o n n e l s  d o i v e n t  egalement  f a i r e  f a c e  2 
d e s  probltemes d '  acctes a l a  r e s s o u r c e ,  r e s u l t a n t  d e  d e c i s i o n s  p o l i t i q u e s  a i n s i  q u ' h  
d e s  c h a r g e s  i m p o r t a n t e s  pour l e  f i n a n c m e n t  d e  l e u r  o u t i l  d e ' t r a v a i l  notamment pour 
l a  pfiche hautur i tere  , s e c t e u r  d a n s  l e q u e l  l e s  i n v e s t i s s e m e n t s  s o n t  p a r t i c u l  ikrement  
l o u r d s .  

En 1982, l e  nanbre  d '  i n s c r i t s  maritimes 6 t a i t  d '  e n v i r o n  700, nombre r e l a t i v e m e n t  
s t a b l e  d e p u i s  1978 (634 en 1981) dont  430 p 6 c h e u r s a r t i s a n s  p r a t i q u a n t  l a  pfeche 
catifere, une c i n q u a n t a i n e  p r a t i q u a n t  l a  pfeche a r t i s a n a l e  au l a r g e ,  une c e n t a i n e  
p r a t i q u a n t  l a  p@che a u  l a r g e .  

La consommation r femionna i se  est me d e s  p l u s  f a i b l e s  d e  l 'Oc6an  I n d i e n  s i t u 6 e  
e n t r e  9  et 10 kg par  h a b i t a n t  e t  p a r  an.  Le po i s son  d e  l a  pfeche cb t i fe re  e s t  r 6 s e r v 6  

me c l i e n t e l e  a y a n t  un c e r t a i n  pouvoir  d ' a c h a t  c a r  c 'es t  un poisson d '  e x c e l l e n t e  
q u a l i t y  m a t s  c h e r .  Le c o h t  d e  ce po i sson  s ' e x p l i q u e  pa r  l a  denande,  s u p 6 r i e u r e  3 
l ' o f f r e ,  a i n s i  que pa r  l e s  c i r c u i t s  d e  d i s t r i b u t i o n  ( a c c a p a r e u r s  e t  p a r f o i s  
sous-accapareurs)  . Le r b u n i o n n a i s  consomme d e  p r e f e r e n c e  du  po i s son  f r a i s ,  
l ' h a b i t a n t  pauvre mange du  po i s son  iniport6 en sale ,  s6ch6 ou fun6,  l a  p o p u l a t i o n  
a p p r 6 c i a n t  moyennement l e  po i s son  conqelfe. 

Les c i r c u i t s  d e  commerc ia l i sa t ion  m i s  e n  p l a c e  v a r i e n t  en f o n c t i o n  du  t y p e  d e  
p6che p r a t i q u 6 e  e t  d e  l a  p r e s e n t a t i o n  du po i s son .  

Pour l a  p&che a r t i s a n a l e .  Le mareyeur ou accapareur  r 6 m i o n n a i s  paye au 
dbbarquement l a  peche d e s  p i r o q u e s  e t  vend au march6 les p o i s s o n s  d4barqu6s.  Chaque 
accapareur  a  p l u s i e u r s  b a r q u e s  d o n t  les  a p p o r t s  lu i  s o n t  r e s e r v e s  e n  p r i o r i t f e .  C e t t e  
s i t u a t i o n  a c c r o l t  l a  dfependance du  pfecheur v i s  3 v i s  d e  l ' a c c a p a r e u r .  C e t t e  pfeche 
r e p r e s e n t a i t  679 ,2  t o n n e s  e n  1978, 626,5  t o n n e s  e n  1979, 594,2  t o n n e s  e n  1980 pour 
31 8 bateaux occupant 430 mar ins .  

La p6che a u  l a r g e  n '  a  debut6 qu' en n o v m b r e  1975, p a s s a n t  d e  7 0 , 5  t o n n e s  1 2 2 , 5  
t o n n e s .  E l l e  compta i t  a c e t t e  d a t e  deux bateaux pour 45 mar ins .  La SOCOPECHE 
( S o c i 6 t 6  Coopera t ive  d e s  marins-P&cheurs  d e  l a  R6mion)  p u i s  1 ' A s s o c i a t i o n  d e s  



@ c h e w s  a r t i s a n s  d e  l a  Reunion e x p l o i t e n t  c e s  deux u n i t e s  a f i n  d e  r a v i t a i l l e r  l a  
R6union en p o i s s o n s  f r a i s  e t  q u i  o p e r e n t  e s s e n t i e l l e m e n t  s u r  l e  bane Sadar s i t u b  au 
nord-ouest d e  1 ' l l e  Maurice. 

La g r a n d e  p6che e s t  compos6e d e  l a  pfeche l o i n t a i n e  t r o p i c a l e  e t  d e  l a  pfeche 
a u s t r a l e  a p a r t i r  d e  l a  Reunion. E l l e  a r a p p o r t 6  en 1980 avec t r o i s  ba teaux  e t  126 - 
pfecheurs, 851,2  t o n n e s ,  l a  c a p t u r e  d e s  l a n g o u s t e s  reprfesentant  a e l l e s  s e u l e s  l a  
m o i t i 6  de  c e t t e  v a l e u r .  Depuis 1972, t r o i s  socife tbs  e x p l o i t e n t  l e s  fonds  d e s  t e r r e s  
a u s t r a l e s  e t  a n t a r c t i q u e s  f r a n q a i s e s ,  l a  SAPMER, I'Armement d e s  Mascareignes e t  l a  - 
C. I.A.P. (Canpagnie I n d u s t r i e l l e  d'Armement e t  d e  Pgche) . 

Pour l a  pfeche t r o p i c a l e  qui  s ' e f f e c t u e  s u r  l e s  b a n e s  d e  Saya d e  Malha e t  d e  
N a z a r e t t e ,  e l l e  s e  compose 3 c e  j o u r  d e  deux n a v i r e s  a p p a r t e n a n t  3 l a  C. I.A.P. e t  
1' Armement d e s  Mascareignes.  

Pour l a  pfeche au l a r g e ,  I e  po i s son  e s t  r e f r i q 6 r 6  t a n d i s  que pour l a  pfeche 
l o i n t a i n e ,  il e s t  conge16 e t  s t o c k 6  en p a l e t t e  d a n s  l e s  e n t r e p f i t s  f r i g o r i f i q u e s  d e  
l a  Chmbre  d e  Commerce e t  d 1 I n d u s t r i e .  Ces p r o d u i t s  s o n t  en v e n t e  c h e z  l a  p l u p a r t  
d e s  d 6 t a i l l a n t s  e n  a l i m e n t a t i o n  qu i  possfedent d e s  congfela teurs .  Un problteme s u b s i s t e  
cependant  : l e  d6veloppement i n c o n t r f t l 6  d e  l a  peche sous-marine.  I 1  e s t  d i f  f i c i l e  
d ' i n t e r d i r e  c e t t e  a c t i v i t y  o i e n  que l e s  s tock?  d e  l a n g o u s t e s  e t  d e  c r e v e t t e s  a i e n t  
6 t 6  p i l l 6 s  p a r f o i s .  S i  c e t t e  fonne d e  p6che n ' e s t  p a s  c o n t r b l a b l e  par  
l f A d m i n i s t r a t i o n ,  il f a u t  s o u l i g n e r  q u f l l  semble anormal d ' i n t e r d i r e  p6che e t  
c u e i l l e t t e  s u r  l e s  r 6 c i f s  f r a n q e a n t s  q u i  n e  m e t t e n t  p a s  e n  danger  l e  p o t e n t i e l  a l o r s  
que l e  s t o c k  d e  l a n g o u s t e s  p o u r r a i t  &tre u t i l i s e  pour d6velopper  l ' a q u a c u l t u r e .  

Aquac u l  t u r e  

C e t t e  "exp6rienceM a d6marr6 en 1978 h partir d ' u n e  e t u d e  s c i e n t i f i q u e  s u r  l a  
t o r t u e  t r a n c h e  ou t o r t u e  v e r t e  q u i  u t i l i s e  cmme sites d e  pon te  l e s  l i e s  d e  Tromelin 
et d lEuropa .  La ferme CORAIL i n s t a l l f e e  3 l a  p o i n t e  d e s  Chateaux h St-Leu, se 
c o n s a c r e  au g r o s s i s s e m e n t  d e  l a  t o r t u e  f ranche  b p a r t i r  d e  j e u n e s  t o r t u e s  prfelevfees 
s u r  les s i t e s  d e  ponte .  Ces sites s o n t  p l a c 6 s  s o u s  1' a u t o r i t 6  a d m i n i s t r a t i v e  du  
P r 6 f e t  d e  Region e t  p ro t6g6s  par 1 ' I n s t i t u t  S c i e n t i f i q u e  e t  Technique d e s  Peches  
Marit imes.  Cependant l e  d6veloppement d e  l a  Ferme est f r e i n 6  par l a  conven t ion  d e  
Washington s u r  l a  p r o t e c t i o n  d e s  espfeces p ro t6g6es .  

TOURISME 

T r o i s  t y p e s  d e  s i t e s  d ' i n t e r e t  t o u r i s t i q u e s  e x i s t e n t  b l a  Reunion in6galement  
r e p a r t i s  s u r  Ie  pourtour  d e  1' l l e .  

- s u r  l a  ci3te o u e s t  e t  s u d ,  l e s  p l a g e s  d e  St-Paul , Boucan-Canot, Roches-Noires, 
1' Hermitage, l a  S a l i n e ,  St-Leu, Etanq-Sale ,  S t - P i e r r e ,  Grand-Anse ; 

- s u r  l a  c b t e  e s t ,  l e s  a i r e s  d e  n a t u r e  e t  d e  l o i s i r s ,  l e  Bocaqe, La Marine d e  
Ste-Rose , 1 'Anse d e s  Cascades; 

- les p o i n t s  d e  vue promenades e t  sites t o u r i s t i q u e s  o u  c u l t u r e l s  s o n t  r 6 p a r t i s  
s u r  1' ensemble d e  l a  c b t e .  

Leur f r h q u e n t a t i o n  e s t  anc ienne  e t  t r a d i t i o n n e l l e  pour l e s  sites d e  n a t u r e s ,  
p l u s  r 6 c e n t e s  pour l e s  sites b a l n 6 a i r e s .  Des 6quipements s p 6 c i f i q u e s  se s o n t  
d6velopp6es  s u r t o u t  c e s  de rn i t e res  ann6es .  



Les h o t e l s  

La l o c a l i s a t i o n  d e s  h o t e l s  d a n s  l e  d e p a r t m e n t  met e n  ev idence  l e u r  i n k g a l e  
r e p a r t i t i o n  par zone e t  par  c a t e q o r i e :  38 pourcen t  d a n s  l e s  c e n t r e s  u r b a i n s ,  24 
pourcent  en zone l i t t o r a l e  e t  38 pourcen t  5 l l i n t S r i e u r  d e  l l l l e .  La r e p a r t i t i o n  
d e s  h 8 t e l s  en 1979 s e l o n  l e u r  c lassement  e s t  l a  s u i v a n t e :  

- 
MOn homologtk 11 38 % 65  charnbres soit 10 % 
Une 6 t o i l e  3 1 0  Â¡ 37 chambres soit 5  % 
Deux 6 t o i l e s  9  31 % 170 chambres s o i t  26 % - 
T r o i s  S t o i l e s  5 17  % 256 chambres soit 39 % 
Q u a t r e  f e t o i l e s  1  4  % 132 chambres soit 20 % 

Au vu d e  c e  t a b l e a u  l a  Rt5union a p p a r a l t  canme l a  p a r e n t e  pauvre d e  ses s o e u r s  
v o i s i n e s  d e  l 'Oc6an Indien e t  se c l a s s e  l o i n  d e r r i e r e  l a  Guadeloupe d a n s  l e s  
d 6 p a r t m e n t s  d '  Outre-Mer . 

Le camping 

L ' l l e  d i s p o s e  d e  q u a t r e  t e r r a i n s  d e  camping rnunicipaux et t r o i s  p r i v e s  s u r  l e  
l i t t o r a l  o u e s t  poss6dant  un c e r t a i n  c o n f o r t  pour 300 anplacements  e n v i r o n .  

Maisons f a n i l i d e s  d e  vacances  

Ces 6 t a b l i s s e m e n t s  & caractfere  s o c i a l  r e c o i v e n t  d e s  f a m i l i e s  a y a n t  un niveau  d e  
v i e  modeste e t  b 6 n S f i c i a n t  d e  nanbreuses  a i d e s .  Deux maisons  f a m i l i a l e s  r e p r e s e n t a n t  
115 lits se s i t u e n t  en bordure  du l i t t o r a l  d a n s  l a  commu-ie d e  St-Paul .  

Les v i l l a g e s  d e  vacances  

V i l l a g e s  Vacances F a m i l i e s  (V.V.F.) . Constr u i t s  pa r  l a  Ca i sse  d '  A l l o c a t i o n s  
F a m i l i a l e s  avec l ' a i d e  du  D e p a r t m e n t ,  c e s  v i l l a g e s  s o n t  c o n s u s  s o u s  forme d e  
bungalows regroupan t  d e s  s t u d i o s  avec ou s a n s  r e s t a u r a n t .  I1 en e x i s t e  deux s u r  l e  
l i t t o r a l  o u e s t  , un 3 S t - G i l l e s ,  1' a u t r e  & St-Leu. 

Un v i l l a g e  d e  vacances  e s t  implan t6  en bordure  du l a g o n  d e  S t - G i l l e s  e t  peu t  
m e t t r e  l a  d i s p o s i t i o n  d e  s a  c l i e n t e l e  140 lits. 

Les camps d e  vacances  

11s a c c u e i l l e n t  l e s  c l a s s e s  d e  rner, d e s  c o l o n i e s  d e  vacances  e t  d e s  f a m i l i e s .  
11s s o n t  au nombre d e  deux e t  proposent  370 lits. 

- La f r e q u e n t a t i o n  d e  c e s  hfeberqements d e  t o u r i s m e  e s t  a s s u r 6 e  par une c l i e n t b l e  
provenant  d e  t r o i s  s o u r c e s :  l e s  t o u r i s t e s  m e t r o p o l i t a i n s  (44 %) ,  l e s  t o u r i s t e s  
locaux  (44 % I ,  l e s  t o u r i s t e s  S t r a n g e r s  ( 7  % )  e t  l e s  g e n s  d ' a f f a i r e s  ( 5%) .  La d u r e e  
moyenne d e  d j o u r  e n  h a t e l  d a n s  l ' l l e  s e r a i t  d e  4 , 3  j o u r s  avec une p o i n t e  d u r a n t  l e s  

... g r a n d e s  vacances  d e  l a  mi-d6cembre au mois  d e  mars. 

En 1978, l e s  emplo i s  d a n s  l ' h o t e l l e r i e  e t  l a  r e s t a u r a t i o n  b t a i e n t ,  s u i v a n t  l e s  
donn6es  d e  l a  C a i s s e  GSn6rale d e  l a  S 6 c u r i t 6  S o c i a l e ,  pour l e s  h o t e l s  d e  230 e t  pour 
l e s  r e s t a u r a n t s  d e  402 personnes .  Cependant,  s u i v a n t  l a  Chambre d e  Commerce e t  
d ' l n d u s t r i e ,  s e u l e ,  1 ' h O t e l l e r i e  e s t  peu pourvoyeuse d ' emplo i s  en r a i s o n  d e  l a  
t a i l l e  d e s  e n t r e p r i s e s  e t  d e  l e u r  ca rac t fe re  f a m i l i a l .  C ' e s t  h S t - G i l l e s - l e s - b a i n s  
que l e  t o u r i s m e  a  eu l e  p l u s  d '  e f f e t  s u r  l e  commerce. A i n s i  s u r  67 M t e l s  e x i s t a n t  



en 1980, 48 o n t  6 t 6  c r 6 6 s  aprtes 1975, y compr wi l e s  r e s t a u r a n t s ;  de m$me s u r  21 
s e r v i c e s  y c m p r i s  les h a t e l s ,  13 s o n t  p o s t e r i e u r s  h 1974. Etqnt  une a c t i v i t e  
r fecente ,  l e  t o u r i s n e  n ' a  e n c o r e  donne l i e u  & aucirie e t u d e  s t a t i s t i q u e  a p p r o f o n d i e . .  
La mise  en p l a c e  d '  LT Cent re  Regional d lObserv a t i o n  du Tourisme p e r m e t t r a  d a n s  
l ' a v e n i r  d e  rnieux a p p r 6 c i e r  les  retornbees 6 c o n m i q u e s ,  en p g r t i q u l i e r  ceUes du 
c h i f f r e  d ' a f f a i r e s  r e g i o n a l  i n d u i t  pa r  l ' a c t i v i t e  t o u r i s t i q u e  t o u t e  en t i t e re .  

Ce r e p p o r t  a 6 t h  r e a l i s 6  g r a c e  ?I l a  d o c m e n t a t i o n  e f f e c t i v e  pour l a  'R6gion 
R e m i o n '  en a v r i l  1982 e t  m i s  ?I n o t r e  d i s p o s i t i o n  par  l a  D i r e c t i o n  D6par tementale  d@ - 
1 'Equipement .  

I n c l u s  avec l e  r a p p o r t  ma is  malheureusement t r o p  long  pour fe t re  r e p r o d u i t  i c i  
e t a i t  I e  docunent s u i v a n t :  

Amfenaqement et u rban i sne  d e  l a  R61nion (1982)  Region R6inion: Schema r e g i o n a l  
d '  anfenagement d u  l i t t o r a l .  2 : Bibliographic. 



SEYCHELLES NATIONAL REPORT : by E. Faure 

0 

BACKGROUND INFORMATION 

The Seychelles archipelago i s  located i n  t h e  western Ind ian  Ocean between - long i tudes 46' and 56OS and l a t i t u d e s  and 10's. Seychel les i s  composed o f  about 
100 i s lands  scat tered over 1,000,000 km2 o f  t he  Ind ian  Ocean. The t o t a l  l and  area 
i s  444 km2 and t o t a l  popu la t ion  i s  about 64,000. The i s lands  f a l l  i n t o  two 
categories: g r a n i t i c  and c o r a l l i n e .  About 40 g r a n i t i c  i s l ands  l i e  w i th ing  a 64 km2 
rad ius  of Mahe, t h e  most important  i s land.  Characterized by a rugged topography, 
t h e i r  mountains r i s e n  s teep ly  from the  coast t o  a 905 m e levat ion .  Coastal p la ins ,  
where most o f  t h e  economic a c t i v i t i e s  and i n d u s t r i e s  take place, are  narrow. The 
t o t a l  i s l and  land  area i s  approximately 214 km2. The 60 o r  more c o r a l l i n e  i s land?  
are c h a r a c t e r i s t i c a l l y  f l a t ,  r a r e l y  r i s i n g  beyond 5-5 m above mean sea-level and are  
located i n  a 120-1,000 km range from Mahe. These c o r a l l i n e  o r  outer  i s l ands  are  
sparsely populated (about 500 people o r  1 per cent  o f  t he  t o t a l  popu la t ion) .  The 
main economic a c t i v i t y  on the  outer  i s l ands  is copra production. Their  on ly  poss ib le  
environmental problem would be s a l i n e  i n t r u s i o n  through excessive underground fresh 
water ex t rac t ion .  

It should be emphasized, from the  outset ,  t h a t  t h i s  r e p o r t  w i l l  deal  mainly w i t h  
the th ree l a r g e s t  i s lands,  Mahe, P r a s l i n  and La Digue. They have the greates t  
populat ion and most o f  t he  economic a c t i v i t y  t h a t  may have an important 
environmental impact. It could even be argued t h a t  the  repo r t  should deal  s o l e l y  
w i th  Mah6 where almost 90 per cent of  t h e  popu la t ion  i s  concentrated. I n  fact,  
Seychelles i s  uniaue because a l l  towns on t h e  i s lands  are no t  more than 2 km from 
the sea, which means t h a t  a l l  human a c t i v i t y  a f f e c t s  the  coast and surrounding sea 
e i t h e r  d i r e c t l y  o r  i n d i r e c t l y .  The t o t a l  l eng th  of  t he  Seychelles c o a s t l i n e  i s  
approximately 600 km o f  which Mah6 accounts for about 111 km. The Mahe coast l ine ,  
which i s  mainly cora l ,  can be d i v ided  i n t o  four  zones t h a t  are t y p i c a l  of  most of 
the Seychelles is lands:  

(a )  Coastal p l a i n s  o r  "Plateaux" 

The coas ta l  p la ins ,  l o c a l l y  known as "Plateaux", are f l a t ,  low- ly ing  coasta l  
areas made up of  calcareous sand and s o i l  der ived from the debr is  of  adjacent 
f r i n g i n g  reefs .  The plateaux genera l ly  range between 1.6 - 3 m above sea-level 
and are  s i t u a t e d  a t  the  head of  nea r l y  every bay around the  coast l ine .  They 
vary i n  width from narrow sand s t r i p s  t o  areas o f  up t o  1.2 km wide. The 
la rges t  plateaux are found on Mahe's east  coast a t  Anse aux Pins and Anse 
Royale. Others can be found on the west coast a t  Anse l a  Mouche, Anse Boileau, 
Grande Anse, Por t  Glaud and Beau Val lon (see map 1) .  Most o f  t he  plateaux 
contain s a l i n e  o r  f resh water swamps connected t o  i s l a n d  r i v e r s  or  streams, and 
t o  shore l ine  t i d a l  channels. The plateaux on the g r a n i t i c  i s l ands  cover an area 
o f  about 40 km2 or 20 per cent o f  t he  t o t a l  area. The s i z e  o f  t he  plateaux on 
Mah6 i s  approximately 13 km2 or 10 per cent  o f  i t s  t o t a l  area. Most of  the  
hote ls ,  business and government o f f i c e s ,  i n d u s t r i e s  and other econ~mic 
a c t i v i t i e s  are concentrated on t h i s  plateaux. I t  i s  important t o  s t r e s s  the  
oreat  r o l e  the  coast p lays i n  the  coun t r i es ' s  economic development; for example, 
the main t o u r i s t  a t t r a c t i o n  i n  the  Seychelles i s  the  beach and tour ism 
con t r i bu tes  most o f  t he  foreign exchange. Mahe i s  27 km long and about 11 km 
wide, i t s  t o t a l  area cover ing about 154 km2. 



(b) Beaches and inshore  lagoons 

1 / 
Data on t h e  ex tent  o f  beaches i n  t h ree  o f  t he  main i s l a n d s  are ~ i v e n  below - . 

I s l a n d  Length o f  
coast l i n e  

km w m 

Length o f  Beach o f  
beaches c o a s t l i n e  

krn w m % 

Mahf? 111.3 66 
P r a s l i n  42.4 25 
La Digue 14.5 7 

TOTAL 168.2 100 59.4 100 130.6 

The width o f  t h e  beach v a r i e s  from 3 - 6 m depending on the  t i des .  T i d a l  
v a r i a t i o n s  are r e l a t i v e l y  small ,  ranging from 1 . I9  m ( sp r i ng - t i de )  t o  0.46 m 
(neap-t ide) . 
Inshore laqoons are areas loca ted between t h e  beaches and f r i n g i n g  ree fs .  The i r  
depth ranges from 0 - 4 m. Mud-f lats are t o  be found a t  t he  mouths o f  t h e  
Rochon, Mamelles, Cascade and Anse E t o i l e  r i v e r s .  True swamps are  r a r e  although 
f r i n g i n g  mangroves are found i n  numerous she l te red bays along the  east and west 
coast. The l a r g e s t  mangrove swamp on Mahe i s  a t  Por t  Launay on t h e  west coast  
and covers an area o f  some 3 - 5 ha. General ly, manqrove swamps e x i s t  i n  smal l  
patches r a t h e r  than extensively.  

( c )  Coral Reefs 

F r i ng ing  c o r a l  r e e f s  are found near most of t h e  is lands,  u s u a l l y  l oca ted  50 t o  
1,000 m from the  shores. Their  regu la r  o u t l i n e  i s  expla ined by the  smoothing 
e f fec t s  o f  heavy sur f .  However, t he re  i s  a continuous f r i n g i n g  ree f  i n  the  Por t  
V i c t o r i a  area between North East Po in t  and t h e  a i r p o r t  ( b u i l t  on reclaimed land)  
which has d i f f e r e n t  features from f r i n g i n g  r e e f s  found i n  o ther  p a r t s  o f  t he  
Seychelles. The ree f  i n  quest ion extends f o r  nea r l y  10 km and i s  charac ter ized 
by a h i q h l y  sinuous and steep outer  margin, and by t h e  presence o f  deep pools, 
narrow boat  channels penet ra t ing  almost t o  t he  shore, and o u t l y i n g  patch ree fs .  
The i r r e g u l a r  fea tures  o f  t he  r e e f  are expla ined by t h e  f a c t  t h a t  i t  l i e s  i n  a 
she l te red p o s i t i o n  and the re  i s  l i t t l e  water a c t i o n  t o  smooth i t  down. "The 
steepness o f  t h e  ree f  margins may be accounted f o r  by t h e  l a c k  o f  d e t r i t u s  and 
the  sinuous nature o f  t he  margin i s  due t o  a l a c k  o f  s t rong o f f -shore  cu r ren ts  
and the  absence o f  t h e  smoothing e f f e c t  o f  heavy s u r f .  I n  f a c t  these r e e f s  show 
many o f  t he  morphological fea tures  o f  lagoon ree fs .  The narrow boat/channels 
are i n  some cases connected t o  t he  mouth o f  r i v e r s ,  as a t  Rochon, Mamelles and 
Cascade, and i n  these cases the  chann s are a t t r i b u t e d  t o  t h e  i n h i b i t i o n  o f  5 )  c o r a l  growth by muddy r iver -water "  - . The out f lows o f  these th ree  r i v e r s  are 
found on t h e  east coast whereas Grand Anse, Anse Bo i leau and Mare Aux Cochons 
are on the  west coast. 

- - 

I/ Source: Republ ic o f  Seychel les Tourism Plan, Vol. I ,  p. 86. - 

2/ Baker, B.H.: Geology and Minera l  Resources o f  t he  Seychel les Archipelago, p.14. - 



( d l  Cont inental  s h e l f  

The Seychel les con t inen ta l  s h e l f  begins where t h e  c o r a l  r e e f s  end and extends 
for an area o f  48,000 km2. The s h e l f  represents 5 per cent  o f  t he  Exclusive 
Economic Zone (EEZ) and i s  l e s s  than 200 m. Most o f  t h e  s h e l f  i s  located i n  the  

- north-east: the  Mahe and Amirante plateaux and t h e  Fortune Bank. 

Land-based sources o f  p o l l u t i o n  

A The low l e v e l  o f  i n d u s t r i a l  a c t i v i t y  found i n  the  Seychelles means t h a t  i t s  
surrounding marine environment i s  no t  heav i l y  po l lu ted.  There are, however, 
l oca l i zed  p o l l u t i o n  problems. F i r s t l y ,  a t  La R e t r a i t e  i n  the  n o r t h  o f  Mah6, 20 
tonnes of s o l i d  waste are  dumped d a i l y  i n t o  the  sea. The waste i s  l a n d - f i l l e d  bu t  
there i s  a  c e r t a i n  degree o f  marine p o l l u t i o n  whose extent  and eco log ica l  
consequences have yet t o  be assessed. 

Secondly, a  f u r n i t u r e  factory,  located a t  Mont F l e u r i  on the  east coast o f  Mah6, 
discharges i n t o  t h e  ocean, four  t imes annually, 20,000 l i t r e s  o f  spent wood 
preservat ive  l i a u o r  conta in ing h igh  l e v e l s  o f  copper and arsenic substances. This 
may poss ib l y  have harmful e f f e c t s  on t h e  coasta l  environment. 

Th i rd ly ,  dur ing  housing construct ion,  steep slope s o i l s  are o f t e n  washed i n t o  
the ocean by t h e  ra in ,  espec ia l l y  i n  the  r a i n y  season, causing s i l t a t i o n  problems i n  
the harbour and estuar ies.  This problem i s  f u r t h e r  aggravated by poor a g r i c u l t u r a l  
p rac t ices ,  i.e. l a c k  o f  adeouate te r rac ing.  

Four th ly ,  du r ing  the  cons t ruc t i on  o f  t he  a i r p o r t  and the  p o r t  i n  1969-1971 t he  
surrounding r e e f s  were damaged and p a r t 1  y  destroyed by dredging. Recent evidence 
seems t o  i n d i c a t e  t h a t  the  r e e f ' s  ecosystem has recovered. The east coast i s  more 
densely populated than the  west and, accordingly, i s  more po l lu ted,  espec ia l l y  from 
waste disposal.  

Climate and cur rent  pa t te rns  

Two a l t e r n a t i n g  t rade winds determine the c l ima te  o f  t he  Seychelles. The strong, 
d ry  winds o f  t he  south-east monsoon blow s t e a d i l y  from May t o  October and average 
10-12 knots. The north-west monsoon tends t o  be e r r a t i c ,  a l t e r n a t i n q  between per iods 
of  calm and t e r r i f i c  squa l l s  o r  t o r r e n t i a l  ra ins .  I t  blows from December t o  March, 
leav ing November and A p r i l  as the  t r a n s i t i o n a r y  months. 

The annual r a i n f a l l  f o r  Mahe va r ies  according t o  l o c a t i o n  and e levat ion ,  w i t h  
about 1,700 mm along the coast and reaching over 3,500 rnm on the mountain peaks. 60 
per cent o f  a l l  r a i n f a l l  occurs dur ing  the  north-west monsoon. Temperatures averaue - 
27'C over the year and r e l a t i v e  humidi ty  i s  45-80 per cent. 

Seychelles i s  s i t u a t e d  i n  the border zone between the equa to r ia l  cur rent  i n  the 
- south and the  equa to r ia l  counter-current i n  the  north.  The bo rde r l i ne  moves 

throughout the year and has been located across t h e  Mah6 plateaux dur ing  the  
north-west monsoon i n  December and fu r the r  south by the  end o f  the  monsoon period. 
During the south-east monsoon, the  border i s  d r iven northwards t o  about 2"s. 
Between the eoua to r ia l  cur rent  and counter-current there  i s  a  zone o f  turbulence 
w i th  l a t e r a l  and v e r t i c a l  mix ing between and w i t h i n  these water masses. 

Upwell ing occurs i n  the  southern and eastern edges of  t he  Mah6 plateaux. 
Upwell ing has been ind i ca ted  by the  presence o f  c o l d  sub-surface water, r i c h  i n  
n u t r i e n t s  and support ing plankton blooms. 



Food 

The coas ta l  waters and t h e  c o n t i n e n t a l  s h e l f  c o n s t i t u t e  a t  present the  main 
f i s h i n g  grounds f o r  l o c a l  fishermen. F i s h  forms an important  p a r t  o f  t h e  l o c a l  
d i e t .  Local  marine f i s h  land ings  are approximately 4,000-5,000 tonnes per annum. 
The per c a p i t a  f i s h  consumption fo r  bo th  l o c a l s  and t o u r i s t s  i s  82 kq  per annum. - 

Apart from f i s h  the  whole popu la t ion  depends on c e r t a i n  vegetables, espec ia l1  y 
tomatoes, which are grown mainly on the  coast. Owing t o  s o i l  and c l i m a t i c  
cond i t ions ,  tomatoes grow w e l l  i n  t h e  sandy coas ta l  s o i l s  end approximately 150 a 

tonnes are produced annual ly. 

Workplace 

Almost a l l  t h e  hote ls ,  t r anspo r t  f a c i l i t i e s  and o ther  serv ices  are loca ted on 
the  coast, which means t h a t  more t h a t  50 per cent  o f  t he  reg i s te red  employed labour  
force, i .e. 8,939 ( o f  t h e  t o t a l  17,8751, work on t h e  coast. There are 7,000 
unregistered people, h a l f  o f  whom work. The t o t a l  number o f  coas ta l  workers, 
there fore ,  i s  probably more than 12,500; t h i s  inc ludes 1,100 fishermen. 

She l te r  

Although most o f  t h e  people work on t h e  coast, on l y  about 20-30 per cent  l i v e  
there.  This i s  because these areas have l a r g e  coconut p lan ta t i ons .  Pockets o f  h i g h  
dens i t y  housing are found on the  east and west coast o f  Mah6 i n  places such as 
Po in te  Larue, Anse Aux Pins, Anse Royale, Anse Bo i leau and Por t  Launay. Na t i ona l  
Youth Service V i l l a g e s  a t  Por t  Launay, Cap Ternay and on Ste Anne Is land,  a l l  on the  
coast, have a popu la t ion  o f  nea r l y  3,000. Thus, t h e  t o t a l  number o f  people l i v i n g  
on the  coast ranges between 16,000 and 20,000. 

Populat ion growth 

Populat ion growth on the  coast has n o t  fo l lowed any pa t te rn .  I n  e f fec t ,  two 
forces have been a t  p lay.  F i r s t l y ,  i n  t h e  l a t e  1960s and e a r l y  1970s, Government 
es tab l ished housing es ta tes  a t  Anse Aux Pins and Corgat Es ta te  f o r  approximately 
1,000 people. Secondly, housing was a lso  erected fo r  expa t r i a tes  i n  areas such as 
T u r t l e  Bay and Anse Aux P ins  on the  east coast, and Anse La Mouche on t h e  west 
coast. Apart from such non-natural migra tory  f ac to rs  t he re  has been a tendency t o  
b u i l d  on s lop ing  land, main ly  because o f  t he  a v a i l a b i l i t y  o f  l and  i n  t he  h igher  
regions o f  Mah6. 



Em~loyment by sec to rs  

Employment i n  tourism, f ishing and government services  is heavily concentrated 
on the  coast .  

Sectors 1977 
Census 

Agriculture 4,029 
Fishing 835 
Maufacturing 1,366 
Water/electrici ty 197 
Construct ion 4,244 
Trade 1,353 
Hotels 2,158 
Restaurants 141 
Tourism/aviation/other 

transport/communications 2,058 
Finance & business 

services  4 57 
Domestic services  2,595 
Social services  1,602 
Other serv i ces  1,928 
International bodies 
not s t a ted  279 

TOTAL 23,339 

1982 % working on coast 
Estimates Estimates 

GNP and share of coasta l  a c t i v i t i e s  

The primary economic a c t i v i t i e s  on the  coast  a re  tourism and f i s h e r i e s  and they 
accounted for a t  l e a s t  20 per cent of GDP i n  1980. Tourism was 16.6 per cent and 
f i s h e r i e s  3-4 per cent. Deta i ls  a r e  shown below. Secondary a c t i v i t i e s ,  such a s  
t ranspor t ,  government services ,  e tc . ,  increase the  GDP t o  more than 50 per cent.  

Gross Domestic Produce (1980) a t  current market p r ices  
in  Rs. mill ion (930) : 

Agriculture, fo res t ry ,  f i shing 
Mining, manufacturing, construct  ion 
Tourism-related indus t r i es  
Other t ranspor t  and d i s t r ibu t ion  
Government serv i c e s  
Finance and other  services  

(Source : National Development Plan 1982 

percent age 

7.1 % 
1A.5 % 
16.6 % 
35.4 % 
14.3 % 
12.1 % 

1986, p.6) 



Nat iona l  i n f r a s t r u c t u r e  dea l inq  w i t h  environmental issues 

Government i s  f u l l y  aware t h a t  t he  main wealth o f  Seychel les l i e s  i n  i t s  marine 
resources. Moreover, s i nce  the  i s l ands  are small ,  t h e  need t o  preserve t h e  f r a g i l e  
balance o f  the  ecosystem between land- and sea-based a c t i v i t i e s  i s  extremely 
important.  Since 1925, Acts and Measures have been passed t o  p r o t e c t  marine 
resources. I n  1969, the  Na t i ona l  Parks and Nature Conservancy Commission was se t  up 
t o  manage parks and t o  promote nature conservation. However, i n  t he  past  f i f t e e n  
years, a number o f  developments have r e s u l t e d  i n  t h e  need f o r  s t r i c t  p o l i c i e s  and 
c o n t r o l  of a l l  environment-related a c t i v i t i e s .  I n  Seychel les the re  i s  competing 
demand f o r  l a n d  f o r  housing, a g r i c u l t u r e ,  tour ism and i ndus t r i es .  The need t o  
rec la im  land and t o  p r o t e c t  coas ta l  marine resources threatened by tour ism 
development i s  i s  f a s t  becoming urgent. 

Against t h i s  background, t h e  Government created a body corporate i n  1982, t he  
Seychelles Na t i ona l  Environment Commission, independent o f  Government, t o  formulate 
na t i ona l  p o l i c i e s  and co-ordinate a l l  environmental mat ters.  The commission i s  
chaired by t h e  M in i s te r  f o r  Planning and Ex te rna l  Re la t ions  and i s  composed o f  
nea r l y  15 members, a l l  having a d i r e c t  involvement i n  t h e  environment. P o l i c y  
execution i s  c a r r i e d  out  by t h e  Conservation D i v i s i o n  o f  t he  M i n i s t r y  o f  Nat iona l  
Development. The Head o f  Conservation i s  t he  Secretary o f  t h e  Commission, which 
means t h a t  dec is ions  taken by t h e  Commission are implemented e f f e c t i v e l y .  However, 
the  Commission and Conservation D i v i s i o n  face two main problems, namely, 
i n s u f f i c i e n t  f i n a n c i a l  resources and l a c k  o f  t r a i n e d  manpower. The Commission's 
budget i s  der ived from c o l l e c t i o n  o f  en t r y  fees t o  Na t i ona l  Parks and t h e  sa le  o f  
cocos-de-mer. Approximately Rs. 800,000 are obta ined from these sources. Funds are 
t rans fer red  t o  t he  Conservation D i v i s i o n  t o  meet i t s  annual expenditures i ncu r red  by 
s a l a r i e s  and maintenance o f  boats and t ranspo r t  f a c i l i t i e s .  The t o t a l  annual running 
cost  i s  i n  t h e  order o f  Rs. 700,000. Because l o c a l  resources are  inadeauate, p lans 
have been drawn up t o  mob i l i ze  fo rc ing  assistance which inc lude:  

- recru i tment  o f  a f u l l - t i m e  Environmental Co-ordinator; 

- a study o f  t he  environmental impact o f  t he  cons t ruc t i on -  o f  t h e  east coast 
p r o j e c t  ( c r e a t i o n  o f  f i s h i n g  po r t ,  extension t o  commercial po r t ,  road between 
town and a i r p o r t ,  l and  reclamation, etc.) ; 

- s e t t i n g  up a modern refuse d isposa l  system; 

- cons t ruc t i on  o f  storm water sea discharge con t ro l s ;  

- improvement o f  t h e  coas ta l  s t r i p s ,  e tc .  

The manpower problem i s  c l o s e l y  r e l a t e d  t o  a f i n a n c i a l  one. The l a t t e r  i n h i b i t s  
an increase i n  human resources i n  environmental mat ters.  I n  order t o  u t i l i z e  
e f f e c t i v e l y  e x i s t i n g  resources, t h e  Commission i s  drawing up a s t ra tegy  s t a t i n g  the  
coun t r y ' s  p r i o r i t i e s  i n  environmental issues, w i t h  a view t o  a l l o c a t i n q  scarce 
manpower and f i n a n c i a l  resources according1 y. 

URBAN AND RURAL DEVELOPMENT 

V i c t o r i a ,  t h e  c a p i t a l  and on l y  c i t y  i n  Seychelles, i s  t he  commercial and 
admin i s t ra t i ve  cen t re  o f  t h e  i s l and .  I n  t h i s  sec t i on  o f  t he  r e p o r t  i t  i s  re fe r red  
t o  as Greater V i c t o r i a ,  which incorpora tes  urban V i c t o r i a  and proximate d i s t r i c t s  
such as Mont F l e u r i  and Pla isance (see map 1).  



Greater Victoria is located on the  north-eastern s i d e  of Mah6 and occupies 10 
per cent of  the  t o t a l  land area of Mahe, or 15 km2. This f igure  includes 23 ha of 
reclamation which was e f fec ted  in  1970. Coral sand was dredged from the  harbour and 
the new commercial por t  was b u i l t  on reclaimed land. In order t o  prevent flooding, 
the cora l  f i l l  was placed a t  a l eve l  of 1.8 m above mean sea-level. I t  should be 
noted t h a t  about 10 ha of  t h e  o lder  portion of c e n t r a l  Vic tor ia  l i e  a s  much a s  0.7 m 
below the  1.8 m level  and during periods of heavy r a i n s  some flooding occurs. 

In  1977, 42 per cent  of  the  i s l a n d ' s  population was found i n  Victoria which 
included 37 per cent o f  the  t o t a l  population of  the  i s lands .  Approximately 24,000 
people l i v e  i n  Victoria a t  present. These f iqures  have not changed because most, i f  
not a l l ,  recent housing construction has been implemented away from Victoria.  

Migration i n t o  Victoria is minimal due t o  the  s i z e  of Mahe. No place on Mah6 is 
more than 15 km from Victoria s o  t h a t  commutina is easy, especia l ly  with regular bus 
t ranspor t  systems. In f a c t ,  some 1,500 workers commute da i ly  from Mahe t o  the  c i t y .  

According t o  the  1977 census, 4,647 households and 23,012 people resided i n  
Greater Victoria.  The average household s i z e  is j u s t  under f ive.  Shown below a r e  t h e  
population growth of Greater Victoria and surrounding regions, and a projection t o  
1997. 

Population of Seychelles by region 1960-1977; and projection 1997 

Reg ion 1960 1971 1977 1997 

Greater Victoria 
Mahe East 
Mah6 South 
Mah6 West 
Mah6 .North 
Pras l in  
La Digue 
Other i s l ands  
TOTAL 

(Source: Victoria Master Plan 1980 by C. Buchanan & Partners,  pp. 13 & 14) 

The projection made by t h e  Master Plan report  may be s l i g h t l y  exaggerated, fo r  the  
population of Seychelles i n  1982 was 64,410. 

Land use 

The general land use pat tern  i n  Victoria is a s  follows: 

Land Use Hectares 

Urbadsett lement a reas  350 
Central area - harbour & port  60 
National park ( land) 380 
Other maintenance areas  620 
TOTAL 141 0 

Estimate? of r e s i d e n t i a l  density a r e  d i f f i c u l t  t o  make because r e s i d e n t i a l  
boundaries a re  not c l e a r l y  demarcated. Typically, the re  is a gradual build-up o f  
density from peripheral  areas  t o  small pockets of concentrated development. In the  
Corgat e s t a t e  (Mont Fleur i )  the re  a r e  j u s t  over 200 persons or 40 dwellings per 



Using a  rouqh c a l c u l a t i o n ,  t h e r e  is  enough land within Greater  V ic to r i a  for  an 
add i t i ona l  4,000-6,000 people. This a r ea  c o n s i s t s ,  i n  p a r t ,  o f  r e l a t i v e l y  f l a t  l and  
t o  t h e  no r th  and south of  present  development, and i n  p a r t  o f  small  i n f i l l  s i t e s  
among dwell ings.  

developed. The main h o s p i t a l  is 

Public  hea l th  f a c i l i t i e s  

Health f a c i l i t i e s  i n  Greater  V ic to r i a  a r e  we1 1 
loca ted  a t  Mont F l e u r i  and two c l i n i c s  have r e c e n t l y  been b u i l t ,  one a t  English 
River and one a t  Mont F l e u r i .  These c l i n i c s  c a t e r  f o r  ou t -pa t i en t s  and provide 
family planning advice and a  c h i l d  wel fare  s e rv i ce .  Each c l i n i c  s e rves  a  populat ion 
of  4,000-5,000 and a r e  administered by d i s t r i c t  hea l th  teams with a  doc tor  i n  
charge. 

I t  is planned t o  modernize t h e  main h o s p i t a l  a s  a  r e f e r r a l  h o s p i t a l  s t a r t i n g  i n  
January 1984. There is a l s o  a  plan t o  b u i l d ,  i n  t h e  same year ,  a  c l i n i c  a t  Les 
Mamelles. The e x i s t i n g  and planned f a c i l i t i e s  can cope w i t h  a  forecas ted  populat ion 
o f  35,000 fo r  Greater  V ic to r i a  by 1997. 

San i t a t i on  

Waste w a t e r  d i sposa l  

There a r e  t h r e e  methods o f  waste water d i sposa l in  Grea ter  V ic to r i a .  F i r s t ,  t h e r e  
is a  piped municipal c o l l e c t i o n  system with t rea tment  i n  an a e r a t i o n  p l an t .  This  
system serves  33 connect ions and copes w i t h  a  populat ion of  8,000. The second method 
is a  system o f  p i t  l a t r i n e s ,  se rv ing  47 per cen t  of t h e  populat ion of  10,810 people. 
The t h i r d  system is one o f  s e p t i c  tanks ,  se rv ing  44 per  cen t  o f  t h e  populat ion o r  
10,120 people. 

The l a s t  two systems pose s e r i o u s  hea l th  r i s k s  because waste water is sometimes 
discharged i n t o  road channels  and watercourses,  p a r t i c u l a t l y  i n  t h e  c e n t r a l  a r ea .  
The cause of  t h i s  d i scharge  is due p a r t l y  t o  a  malfunct ioning i n  t h e  s e p t i c  tanks  
and t h e  leaking  o f  aqua-privy e f f l u e n t  systems i n t o  impermeable rocky s o i l s  and high 
water t a b l e  a r e a s  of  t h e  Old Town, and p a r t l y  due t o  a  system whereby a l l  waste 
water o ther  than  t h a t  from f l u s h  t o i l e t s  is allowed t o  d ischarqe  d i r e c t l y  t o  open 
channels.  Eventual ly,  a l l  t h i s  waste water runs i n t o  t h e  s e a  t h u s  causing p o l l u t i o n  
o f  t h e  coas t  and s u r f a c e  waters.  

In  order  t o  remedy t h e  s i t u a t i o n  t h e  Government is cons t ruc t ing  and i n s t a l l i n g  
sewerage f a c i l i t i e s  t h a t  w i l l  connect t h e  town c e n t r e ,  V ic to r i a  Hospi ta l  and a r e a s  
north of  V ic to r i a  t o  t h e  e x i s t i n g  sewerage t rea tment  works on t h e  New Por t .  
Construct ion work is expected t o  s t a r t  i n  1985. By t h e  t ime t h e  p r o j e c t  is 
completed more than  h a l f  t h e  populat ion of  Grea ter  V ic to r i a  w i l l  have proper waste 
water d i sposa l  f a c i l i t i e s ,  t h u s  reducing t h e  inc idence  of  i n t e s t i n a l  p a r a s i t i c  
d i s eases  on Mah6. 

Water supply 

Greater  V ic to r i a  i s  well served by t h e  publ ic  water supply system: 70 per cen t  
of  households have water t a p s  and another  20 per cen t  use publ ic  s tand-pipes.  Daily 
consumption o f  water per  head is 180 l i t r e s ,  a  t o t a l  o f  4,140 m3/day ( f o r  23,000 
people) . 



Exten t  o f  p h y s i c a l  plannina and s o c i a l  p o l i c y  

There has  been l i t t l e  o v e r a l l  p lanning i n  V i c t o r i a  bu t  t h e  town h a s  developed i n  
a f a i r l y  n e a t  p a t t e r n .  The main concern  f o r  Grea te r  Victor  is t h e  need t o  accomodate 
an i n c r e a s e  i n  popula t ion  while providing a c l e a r  s t r u c t u r a l  framework w i t h i n  which 
which t h e  main urban f u n c t i o n s  and land u s e s  can b e  i n t e g r a t e d .  The c e n t r a l  a r e a  h a s  
u rgen t  planning c o n t r o l  problems i n  a l l o c a t i o n  o f  b u i l d i n g  s i t e s ,  p a r t i c u l a r l y  i n  
t h e  absence o f  a p lan  showing how newly recla imed a r e a s  c a n  b e  i n t e g r a t e d  with t h e  
o l d  c e n t r e .  

There a r e  p l a n s  t o  deve lop ,  i n  a balanced manner, t h e  c e n t r a l  a r e a  i n c l u d i n g  t h e  
long  p i e r  ( f i s h i n g  p o r t )  and commercial p o r t  and t h e  whole o f  t h e  e a s t  c o a s t  
c o r r i d o r  from V i c t o r i a  t o  t h e  a i r p o r t .  The i n t e n t  is t o  a c h i e v e  a b a l a n c e  between 
s o c i a l  needs (hous ing ,  e d u c a t i o n ,  h e a l t h  and community f a c i l i t i e s )  and i n d u s t r i a l  
development.  The V i c t o r i a  Master P lan ,  produced i n  1980, p r o v i d e s  zoning 
recommendations and r e g u l a t i o n s  f o r  t h e  c e n t r a l  and commercial p o r t  a r e a s ;  however, 
t h e y  have n o t  y e t  been implemented. 

Coas ta l  p o r t s  ( s e e  map 2)  

V i c t o r i a  h a s  t w o  p o r t s ;  a commercial p o r t  b u i l t  on recla imed l a n d  and an o l d  
f i s h i n g  i n t e r - i s l a n d  schooner p o r t  b u i l t  on a l a n d - f i l l e d  foundat ion.  

Commercial p o r t  

The p r e s e n t  quay, s h e l t e r e d  by a p r o t e c t i n g  r e e f  ( s e e  Background In format ion)  is 
215 m long and t h e  water a l o n g s i d e  10.6 rn deep. The p o r t  is served by c o n v e n t i o n a l  
v e s s e l s  a l though  t h e  number o f  c o n t a i n e r  v e s s e l s  is i n c r e a s i n g .  In 1980, about  20 
per  c e n t  o f  t h e  t o t a l  imported g e n e r a l  c a r g o  was l anded  i n  c o n t a i n e r s .  

The l e v e l  o f  t r a f f i c  pass ing  through P o r t  V i c t o r i a  is, by i n t e r n a t i o n a l  
s t a n d a r d s ,  r e l a t i v e l y  s m a l l  (125 t o  130,000 t o n n e s  on average  per  annun) .  S i n c e  t h e  
p o r t  is l o c a t e d  near  s e v e r a l  impor tan t  sh ipp ing  l a n e s ,  s h i p s  do n o t  have t o  make 
wide, and t h e r e f o r e  c o s t l y ,  d i v e r s i o n s  t o  r e a c h  Mah6. As a r e s u l t ,  S e y c h e l l e s  i s  
served by a s i g n i f i c a n t  nunber o f  sh ipp ing  l i n e s  and r e c e i v e s  a h igh  frequency o f  
v e s s e l  c a l l s .  In 1980, 30 calls  were made by smal l  and 67 by s t a n d a r d  g e n e r a l  c a r g o  
v e s s e l s ,  t e n  by o i l  t a n k e r s  and seven by cement t a n k e r s .  

F i sh ing  p o r t  

F i sh ing  is o f  s t r a t e g i c  economic importance t o  S e y c h e l l e s ;  f i s h  i s  t h e  main 
s o u r c e  o f  p r o t e i n  and i n  t h e  f u t u r e  i t  cou ld  become a major  e x p o r t  i n d u s t r y .  There 
a r e  t h r e e  main c a t e g o r i e s  o f  f i s h i n g  v e s s e l s  us ing t h e  p o r t :  

# 

- open b o a t  fleet (6m - 9m) : 50 - 6 5  b o a t s ;  
- schooner fleet (10m - 18m) : 40 - 4 5  schooners ;  
- purse  s e i n e r  and long l i n e r  fleet (45m - 70m): 4 s e i n e r s  and 1 long l i n e r .  - 

A t  p r e s e n t ,  t h e  purse  s e i n e r  fleet is  foreign-owned. The t o t a l  annual tonnage 
o f  f i s h  landed a t  t h e  f i s h i n g  p o r t  v a r i e s  from 1,700 t o  2,500. 



COASTAL INDUSTRIAL DEVELOPMENT 

Seychelles has a few i n d u s t r i e s  which i nc lude  a brewery, a pa in t ,  t y r e  
re t read ing  and p l a s t i c s  fac tory ,  and a smal l  s t e e l  workshop. They are loca ted i n  t he  
Le Rocher i n d u s t r i a l  zone on the  east coast o f  Mahe. Most o f  t h e  m a t e r i a l  used i s  
imported and f i n i shed  products are so ld  l o c a l l y .  According t o  a 1980 survey by Camp - 
Dresser McKee a l l  t he  i n d u s t r i e s  were using s e p t i c  tanks f o r  t o i l e t  wastes and 
process waters were handled adequately enough t o  prevent any apparent pub l i c  h e a l t h  
hazards (see annex). The brewery and o ther  i n d u s t r i e s  i n  t h e  area dispose o f  t h e i r  
s o l i d  wastes a t  two coasta l  l a n d - f i l l s .  There i s  l i t t l e  evidence o f  p o l l u t i o n .  The 
i n d u s t r i e s  i n  t h e  area provide employment t o  approximately 320 people and Seychel les 
Breweries, the l a r g e s t  employer, employs about 140 people. B r i t i s h  Motors, t he  
brewery, pa in t  f ac to ry  and SayBake bakery (now bu rn t )  employ t h e  remaining 180. 

COASTAL AND INLAND HYDROPOWER AND WATER WORKS 

Most o f  t he  t r e a t e d  water system i s  concentrated i n  t h e  nor th-eastern p a r t  o f  
Mahe. D e t a i l s  o f  t he  supply system are shown i n  map 3. The Le N i o l ,  Cascade and 
Rochon treatment works are supp l ied  d i r e c t l y  from r i v e r  i n takes  ( i .e .  run-of-the- 
r i v e r  abs t rac t ions) .  The La Goque ea r th  dam has a smal l  catchment area and i s  f i l l e d  
and i s  f i l l e d  by g r a v i t y  t r a n s f e r  o f  surplus f l ow  from Rochon. 

I n  general, t h e  cons t ruc t i on  o 
has not  had any adverse e f fec ts  
season, l a t e r i t i c  s o i l s  a re  washed 
However, no study has ye t  been 
r i v e r s ,  but  i t  poses a problem dur 

f dams on the  Rochon, Le N i o l  and Cascade r i v e r s  
on the  coast  and coas ta l  waters. Dur ing t h e  r a i n y  
down t h e  coast by qushinq streams and r i v e r s .  
done on s i l t a t i o n  i n  t he  dams and a t  the  mouth o f  

i n g  t h e  r a i n y  season. 

S i l t a t i o n  could become a ser ious environmental problem when the  f i s h i n q  p o r t  and 
new p o r t  are extended because t h i s  w i l l  i nvo l ve  dredging operat ions. D i l u t i o n  o f  
waste and e f f l u e n t  f low ing i n t o  the  r i v e r s  increases dur ing  the  r a i n y  season and 
decreases du r ing  t h e  dry. Again, no s tud ies  have been c a r r i e d  out  on t h i s  subject .  
Generally, water abs t rac t i ons  from r i v e r s  pose few problems f o r  t he  coast. 

P o t e n t i a l l y  ser ious  problems may be encountered when abs t rac t i ng  on the  coas ta l  
p l a i n s  o f  t he  g r a n i t i c  and outer  i s lands.  Approximate est imates o f  f resh ground 
water, s to red i n  t h e  coral-sand aqu i fe rs  on t h e  coas ta l  p la ins ,  are shown below: 

Aqui fer  l o c a l i t y  
Approx i m a k  

volume o f  s to red f resh  
ground water ( k l )  

Grand Anse/Barbarons 
Anse Royale 
Anse Boi leau 
Anse b La Mouche 
Reef Estate 
Anse Forbans 
Baie Lazare 
T u r t l e  Bay 
Anse Intendance 
Mah6 Beach 

(Source: Mah6 Water Supply Vol.3 Water Resources p.59) 



Bas ica l ly ,  t h e  formation on t h e  g r a n i t i c  and ou te r  i s l a n d s  c o n s i s t s  o f  a  l a y e r  
of  f r e sh  water over ly ing  s a l i n e  water.  Fresh water is suppl ied  by r a i n f a l l  and 
streams.  On t h e  ou te r  i s l a n d s  t h e r e  a r e  no s t reams and t h e  recharge is e n t i r e l y  by 
r a i n f a l l .  Ground water l e v e l s  a r e  a l s o  a f f ec t ed  by t i d e  movements. Therefore,  i n  
ex t r ac t ing  ground water,  extreme c a r e  must be taken not  t o  overpump t h e  f r e sh  water 

- aqu i f e r  because t h e r e  is a  danger of  s a l i n e  i n t r u s i o n .  Deta i led  s t u d i e s  a r e  requi red  
on ground water resources  and t h e  degree o f  a b s t r a c t i o n  t h a t  w i l l  have no harmful 
ecologica l  e f f e c t s .  Prel iminary s t u d i e s  i n d i c a t e  t h a t  i n  order  t o  prevent s a l i n e  
i n t r u s i o n ,  pumping should not  exceed two l i t r e s  per  second. Also, wells should not  .. 
be deeper than four  metres. 

A t  p resent  t h e r e  is  l i t t l e  i r r i a a t i o n  on t h e  g r a n i t i c  coas t  and ou te r  i s l a n d s ,  
but p lans  a r e  being drawn up for  i n t e n s i v e  maize c u l t i v a t i o n  on t h e  i s l ands .  
I t  is v i t a l  t h a t  c a r e f u l  monitoring of  t h e  ground water l e v e l  t ake  p lace  i n  order  t o  
i n d i c a t e  t h e  danger of s a l i n e  i n t ru s ion .  Wells should be dug f a r  a p a r t  t o  prevent  
such i n t r u s i o n .  On La Digue t h e  populat ion i s  dependent on ground water and t h e r e  is 
an urgent need t o  ensure t h a t  no s e p t i c  tank  leakages  e n t e r  t h e  f r e s h  water aqu i f e r .  

TRANSPORT 

The two forms o f  c o a s t a l  t r a n s p o r t  i n  Seychel les  a r e  by land and by sea .  

a )  Land t r anspo r t :  

Most of  t h e  e x i s t i n g  roads have been b u i l t  along t h e  c o a s t  where t h e  t e r r a i n  is 
f l a t .  The c o s t  o f  bu i ld ing  roads on t h e  s t e e p  s l o p e s  of  t h e  g r a n i t i c  i s l a n d s  is 
p r o h i b i t i v e .  People a r e  t r anspo r t ed  by c a r s  and buses and cargo  is c a r t e d  i n  
commercial v e h i c l e s  which c o n s i s t  o f  small  pick-ups and l o r r i e s .  These do not  exceed 
f i v e  t ons .  T r a f f i c  is heavi ly  concent ra ted  on t h e  e a s t  coas t  of  Mah6 because most o f  
t h e  economic a c t i v i t i e s  and human se t t l emen t s  a r e  found the re .  A breakdown of t h e  
methods of  t r a n s p o r t  is shown below: 

Vehicle type 

Public  t r a n s p o r t  buses 36 % 
P r i v a t e  c a r s  34 % 
Commercial pick-ups and l o r r i e s  20 % 
Taxis 5 % 
Other buses 5 Â¥ 

- 
TOTAL 

In  1980 t h e r e  were about 3,691 c a r s  and t a x i s  on t h e  road,  181 buses,  898 - commercial veh ic l e s  and 210 o t h e r  t r a n s p o r t .  I t  is es t imated  t h a t  t h e r e  a r e  85 
veh ic l e s  per 1,000 people. D e t a i l s  on t h e  i n t e r n a l  t r a n s p o r t  o f  goods a r e  not  
ava i l ab l e ;  however, it is worth not ing  t h a t  because t h e  roads  a r e  narrow (5-6 rn) and 
t h e i r  foundat ions a r e  not very s o l i d ,  t h e  s i z e  o f  l o r r i e s  is r e s t r i c t e d  t o  no more 
than t en  tonnes. 

b) S e a h a r i t i m e  t r a n s p o r t :  

Three d i s t i n c t  types  o f  maritime t r a n s p o r t  can be i d e n t i f i e d  and these  are:  

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



Goods are imported and exported through the commercial p o r t  located i n  V ic to r i a .  
Seychelles has no i n t e r n a t i o n a l  shipping vessels and a l l  i t s  t rade i s  handled by 
fo re ign vessels. D e t a i l s  on t r a f f i c  i n  the  commercial p o r t  are g iven below. 

(Fiqures i n  thousands o f  tonnes) 
1971 1975 1978 1979 1980 

Imports General cargo 19.7 21.5 32.1 39.3 45.3 
Bulk cement 21.1 13.4 13.8 11.0 17.8 
Bulk o i l  19.3 42.1 67.3 78.4 55.7 

Sub-total 60.1 77.0 113.2 128.7 118.8 

Exports 
General cargo 5.1 6.9 6.2 6.4 7.5 

TOTAL 65.1 83.9 119.4 135.1 126.3 

(Source: Port  records) 

The s t r u c t u r e  o f  general  cargo imports f o r  1975 and 1979 i s  provided below: 

Per cent 
1975 1979 

Food beverages and tobacco 37.1 24.8 
Chemicals 5.9 5.5 
T e x t i l e  and c l o t h i n g  6.5 7.2 
Other manufactured goods 23.9 22.8 
Machinery and t ranspor t  equipment 24.2 38.2 
Other 2.4 1.5 

TOTAL 

(Source: Trade Records, 1979) 

I n  r e l a t i o n  t o  exports, copra accounts f o r  s l i g h t l y  more than 50 per cent, w i t h  
cinnamon and f i s h  comprising the  remainder. 

i i )  I n t e r - i s l a n d  t ranspor t  

People and goods are  t ransported between Mah6, P r a s l i n  and La Digue by 
p r i v a t e 1  y-owned , i n t e r - i s l a n d  schooners. P r a s l i n  and La Digue are located between 
30-40 km from Mahe and are  c l a s s i f i e d  as inner - is lands ( t o  d i s t i n g u i s h  them from the  -.- 
outer- is lands),  and about 14 per cent o f  the  popu la t ion  l i v e  on these. The schooners 
serv ing P r a s l i n  and La Digue are  powered by s a i l  and d i e s e l  engines. Their  o v e r a l l  
length  i s  between 15-20 m and they c a r r y  approximately 20 tonnes of  cargo and 45 
passengers per t r i p .  For sa fe ty  reasons, t he  Por t  a u t h o r i t i e s  exe r t  c o n t r o l  on the 

. 
number o f  people and amount o f  car90 transported. The i n t e r - i s l a n d s  schooners use 
the f i sh ing  p o r t  where t h e  p o r t  quay i s  reserved f o r  them. 

i i i )  Outer- island t ranspor t  

The outer- is lands are located between 120 and 1,000 km from Mah6 and t ranspor t  
by sea and a i r  i s  cos t ly .  A t  present two vessels serve these is lands,  one having a 
cargo capac i ty  o f  50 tonnes and the o ther  o f  250 tonnes. The cargo from the  outer  
i s l ands  cons is ts  mainly o f  copra, s a l t e d  f i s h  and meat. The popu la t ion  o f  t he  outer  
i s l ands  i s  about 500. 



Impact o f  t ranspor t  on ecosystems 

The const ruc t ion  o f  t he  commercial p o r t  and a i r p o r t  i n  the l a t e  1960s and e a r l y  
1970s had a severe impact on the  reg ion ' s  c o r a l  area. S i l t a t i o n  as a r e s u l t  of 
dredging k i l l e d  much o f  t he  co ra l .  Damage t o  c o r a l  i s  a l so  caused by careless 
anchoring o f  boats, schooners and ships on shal low patch ree fs  a t  low t i d e .  - 

Plans t o  enlarge and modernize the  commercial and f i s h i n g  p o r t s  are shown i n  
maps 4 and 5. Development o f  t he  f i s h i n g  p o r t  i s  t o  take place i n  phases w i t h  phase 
I s t a r t i n g  i n  1985. This w i l l  i nvo l ve  140 m o f  auay const ruc t ion  a t  3.0 t o  5.0 m 

w 

depths. Onshore f a c i l i t i e s ,  i nc lud inq  an i c e  p l a n t  (capac i ty  o f  10 tonnes per day), 
a processing p l a n t  ( 8  tonnes capac i ty  per day), a d d i t i o n a l  c o l d  s to res  (600 tonnes 
capac i ty ) ,  workshops and o f f i c e s  are a lso planned f o r  phase I. Execution of phases 
11-111 w i l l  depend on the  success achieved i n  the  f i r s t  phase. With respect t o  the 
commercial p o r t  there  are p lans t o  extend the  deep water auay by an a d d i t i o n a l  180 m 
thus p rov id ing  two f u l l  ber ths.  The dredged depth w i l l  be 10.66 m below char t  datum 
alongside the berth.  Space fo r  a cargo shed and open storage, cover -ing an area of  
about 25,000 m2 i s  t o  be provided. The const ruc t ion  o f  these commercial and f i sh ing  
po r t s  w i l l  i nvo l ve  subs tan t i a l  dredqing, and the  c o r a l  r e e f s  i n  the  area, which have 
a th ickness o f  200-400 m, w i l l  be a f fec ted  by s i l t a t i o n .  P r i o r  t o  and dur ing  
construct ion,  expert  advice w i l l  be sought i n  order t o  minimize environmental 
problems. 

EXPLOITATION OF TERRESTRIAL BIOLOGICAL RESOURCES 

There are  two main a g r i c u l t u r a l  a c t i v i t i e s  on the  g r a n i t i c  coas ta l  plateaux and 
on the outer  i s l ands  and these are: 

- c o l l e c t i o n  o f  coconuts and t h e i r  t ransformat ion i n t o  copra, and 
- vegetable product ion by smal l  farmers o r  "blockers" on Mah6 and Pras l i n .  

Copra i s  one o f  t he  count ry 's  major exports. D e t a i l s  o f  t he  amount and value 
exported are g iven i n  t a b l e  1. Copra product ion has decl ined on the  c e n t r a l  
g r a n i t i c  is lands;  i t s  share o f  t o t a l  product ion has f a l l e n  from about two t h i r d s  10 
years ago t o  l e s s  than h a l f  today. The main reasons are increas ing pressure o f  
competinq needs on p la teau lands, and t h e  h igh  labour cos ts  of  manuring and 
harvest ing coconuts on the  steep h i l l s i d e s  o f  t he  g r a n i t i c  is lands.  Moreover, 
Seychelles faces compet i t ion from other  producers although i t  has a comparative 
advantage fo r  t he  cup copra which commands a premium. Coconut t rees  are o ld;  p lans 
t o  replace them l i t t l e  by l i t t l e  w i t h  hybr ids  are being cont inuously implemented. 

< 

The second a g r i c u l t u r a l  a c t i v i t y  i s  vegetable product ion by "blockers" o r  smal l  
farmers and th ree  S ta te  farms on Mah6 and Pras l in .  I n  1978 about 930 tonnes o f  
vegetables valued a t  Rs. 3,380,000 were produced on Mahe f o r  l o c a l  consumption. 

* Coastal farms accounted f o r  approximately h a l f  o f  t h i s  production. 

There are  approximately 62 smal l  fanners on the  P r a s l i n  and 40 on the Mah6 
coasts. Tota l  employment on coconut p lan ta t ions ,  S ta te  farms and smal l  farms i s  
about 2,000. According t o  rough estimates, Seychelles uses approximately 6 tonnes 
of  pes t i c ides  and herb ic ides  per annum and 150 tonnes o f  s i n g l e  and complex 



Table 1 

Resources 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 

Copra 4 416 

Cinnamon 1 306 

Frozen f i s h  - 

Copra 5 075 

Cinnamon 3 767 

Frozen f i s h  - 

Volume (tonnes) 

3 477 3 337 3 057 2 860 2 748 2 918 2 953 3 439 3 200 

1 085 1 153 799 610 483 577 

83 4 36 4 30 539 806 662 

Value (R'OOO) - Current Pr ices  

2346 4657 9932 7299 8817 14503 16157 19924 16979 

5 938 7 208 7047 3 629 3 664 3 311 1895 1782 2 310 

- - 466 513 3 354 3 161 3 550 6 095 9 623 

(Source: An Agricultural Strategy for Food Security,  p.5) 



FISHERIES 

Data f o r  the  per iod  1975 - 1979 ind i ca ted  increas ing f i s h  landings u n t i l  1978. 
From 1979 t o  1981 the q u a n t i t i e s  o f  landed f i s h  decreased; i n  1978, 5,400 tonnes o f  
f i s h  were landed whereas i n  1980 the amount was 3,900 tonnes. To ta l  landings i n  
1982 and 1983 could w e l l  exceed 8,000 tonnes per annum as a r e s u l t  o f  tuna purse 

s se in ing by four  French vessels. I n  fac t ,  between November 1982 and June 1983, the  
four se iners  caught over 6,000 tonnes o f  tuna on the edge o f  t h e  Mah6 plateaux and 
i n  the ocean. A breakdown o f  landings i n  Seychelles by dominant species i s  g iven 
below. 

7 

Species 1975 1976 1977 1978 1979 % o f  Locat ion and method 
( tonnes) Tota l  o f  ca tch  

Bonito, tuna and Cont inental  she1 f and 
shark 460 410 330 460 500 8.7 e d g e 3 5 - 1 0 0 m :  
( pelagic hand l in ing  

Caranagues , Lut j a w s  Mah6 plateaux 
spp . Epinephel us 2,300 2,400 2,350 3,540 3,160 60.7 20 - 100 m: 
spp. Le thr inus  hand l in ing  
nebulosus & o thers  
( demersal f i s h )  

Siganus abhortani,  Inshore lagoons: 
Cacatois & Rouget 690 950 1,720 1,100 746 23.9 areas w i t h  c o r a l  
( demersal f i s h )  r e e f s  l e s s  than 

6 in: t rapp ing 

R a s t r e l l i g e r  Inshore lagoons and 
kanagurta i.e. 500 250 200 300 450 6.4 b e a c h e s : q i l l n e t s  
Ind ian  mackerel and beach seines 
(pe lag ic  f i sh )  

Octopus and l o b s t e r  - - - - 62 0.3 Inshore lagoons 

+ TOTAL 3,950 4,010 4,600 5,400 4,908 100.0 

(Source: Seychelles F i she r ies  F e a s i b i l i t y  Study 1982 p .I221 

* 

I n  1977, 3.6 per cent  o f  t he  t o t a l  working popu la t ion  was engaged i n  f i sh ing  
a c t i v i t i e s .  By 1980/81 the percentage had increased t o  4.5. A t  present, t he re  are 
approximately 1,100 - 1,300 fishermen working f u l l  t ime and p a r t  t ime. The 1977 
census, together w i t h  recent  studies, i n d i c a t e  t h a t  t h e  f i s h i n g  sector  has an ageing 
manpower base; i n  1977 i t  was found t h a t  on l y  31 per cent  o f  those enqaged i n  
f i sh inq  were between the  ages o f  15 - 29; t h i s  age group makes up 46 per cent  o f  t h e  
e n t i r e  working populat ion.  Some 50 per cent  o f  a l l  fishermen are  self-employed. 
However, i n  1981 a pa ras ta ta l  f i s h i n g  company, FIDECO, was es tab l ished which employs 
about 100 fishermen. 
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A t  present, most o f  the  f i s h i n g  i s  done by a r t i s a n a l  methods. The on ly  type of  
i n d u s t r i a l  f i sh ing ,  c a r r i e d  out by a n a t i o n a l  boat, i s  tuna long l i n i n g  which 
employs 23 l o c a l  fishermen who are being t ra ined  by South Koreans. Future i n d u s t r i a l  
f i s h i n g  f o r  export by the  n a t i o n a l  f l e e t  would cons is t  mainly o f  ca tch ing tuna by 
using purse seiners, po le  and l i n e  vessels and long- l iners .  

% 

On the  bas is  o f  recent  studies,  the  maximum b i o l o g i c a l  susta inable y i e l d  on the  
Mahe plateaux f o r  demersal f i s h  i s  between 6,500 tonnes and 10,000 tonnes per annum. 
As fo r  tuna, which i s  migratory,  t he  sustainable y i e l d  i s  5,000 tonnes for ye l l ow f in  
and 35,000 f o r  sk ip jack  i n  the  Seychelles FEZ. For the  t ime being, fishermen are - 
using a r t i s a n a l  f i s h i n g  methods which inc lude handl in ing,  t rapping,  q i l l  n e t t i n g ,  
beach se in ing and some t raw l ing .  Handline f i s h i n g  i s  t he  most common method and i s  
prac t ised from the  near coas ta l  waters t o  the  edqe o f  t he  Mahe and Amirante plateaux 
w i th  depths ranging from 20 m t o  100 m. T rapf ish ina i s  done near the  coast i n  the  
inshore lagoons. Traps are  made o f  bamboo and usua l l y  V-shaped. Beach seines are  
used i n  shal low waters near the  beach t o  ca tch  mackerel. Fishermen i n  general 
p re fe r  t o  s e l l  t he  f i s h  themselves, d i r e c t l y  t o  consumers but ,  s ince the  advent o f  
the marketing organ iza t ion  SeyCom, the re  i s  a greater  tendency f o r  them t o  s e l l  
t h e i r  ca tch  t o  the  organ iza t ion  espec ia l l y  dur ing  the  f e r t i l e  north-west monsoon 
period. During the  sout h-east monsoon season, f i s h  are more scarce. F i sh  consumption 
i n  Seychelles i s  one o f  t h e  highest  i n  the  world. Adul t  per c a p i t a  consumption has 
been estimated a t  about 80-90 kg per annum, wh i le  f o r  c h i l d r e n  under 15 i t  i s  60-63 
kg. About 4,000 - 5,000 tonnes o f  f i s h  are consumed by the  l o c a l  popu la t ion  
annually. The amount o f  f i s h  exported has grown from 154 tonnes i n  1974 t o  806 
tonnes i n  1979. 

F i s h  i s  more important  i n  the  l o c a l  d i e t  than beef  o r  pork. Annual consumption 
o f  pork and processed pork i s  between 300 - 400 tonnes and f o r  beef  i t  i s  about 250 
tonnes. F i sh  consumption i s  expected t o  increase f u r t h e r  w i t h  the  development o f  
processed f i s h  products. A t  present, processing f a c i l i t i e s  are l i m i t e d ;  however, 
some 10 tonnes o f  smoked s a i l f i s h ,  k i n g f i s h  and m a r l i n  are produced f o r  l o c a l  
consumption as w e l l  as f o r  export  t o  France, t h e  Federal Republic o f  Germany and La 
Reunion, the  l a t t e r  being the  main f i s h  export  market. F i s h  sausages are being 
produced on a smal l  sca le  and so f a r  consumers have reacted favourably t o  them. 
About 100 tonnes o f  s a l t e d  f i s h  are  produced and consumed i n  Seychel les annually. 
Apart from developing f i s h  products, t he re  are  p lans t o  b u i l d  a s i l a g e  p l a n t  f o r  t he  
product ion o f  animal feed. However, t he  s e t t i n g  up o f  a s i l a g e  p l a n t  i s  dependent on 
the c rea t i on  and expansion o f  a tuna export  indust ry .  Seychelles p lans t o  s t a r t  
seasonal tuna f i s h i n g  through a j o i n t  venture which i s  expected t o  become 
opera t iona l  towards t h e  end o f  1983. Guts from tuna, together w i t h  o ther  f i s h  wastes 
could then become a r e l i a b l e  supply o f  raw mate r ia l s  f o r  t he  s i l a g e  p lant .  As 
mentioned e a r l i e r ,  apart  from a l ong  l i n e r ,  Seychel les does not  have an i n d u s t r i a l  
f i sh ing  f l ee t .  Presently, f o re ign  vessels, espec ia l l y  Japanese and S. Korean long  
l i n e r s ,  are l i censed t o  f i s h  i n  the Seychelles EEZ. + 

I n  1977 these vessels caught 15,000 tonnes o f  y e l l o w f i n  and 9,000 tonnes o f  b i g  
eye. The c r e a t i o n  o f  a tuna export  i ndus t r y  i n  Seychel les would r e q u i r e  s t r i c t  

* 
q u a l i t y  c o n t r o l  o f  f i sh .  Today, t he  post-harvest u n i t  o f  t h e  F i she r ies  D i v i s i o n  i n  
the M i n i s t r y  o f  Nat iona l  Development i s  responsib le f o r  i ssu ing  export  l i cences  and 
hea l th  c e r t i f i c a t e s  f o r  export  consignments. T ighter  san i ta ry  c o n t r o l  and 
inspect ion  are  needed throughout the  i ndus t r y .  L e g i s l a t i o n  should be enacted t o  
provide for co-ordinated q u a l i t y  c o n t r o l  and hea l th  i nspec t i on  o f  premises and 
equipment. F i s h  for t he  domestic market should a lso  be subjected t o  proper q u a l i t y  
con t ro l .  



MINERAL (INCLUDING OIL AND SAND) EXPLORATION AND EXPLOITATION 

Guano 

Seychelles has few minera l  resources. The on ly  one worth mentioning i s  guano . which i s  t he  name given t o  nitrogenous and phosphatic deposi ts  cons is t i ng  mainly of  
b i r d  droppings t h a t  have accumulated over a lengthy  pe r iod  t o  form a recognizable 
layer .  Guano i s  found mainly on the  f l a t  c o r a l l i n e  i s lands  where i t  has been 

- exp lo i ted  s ince 1895. Guano was exported mainly t o  Maur i t i us  where i t  was app l ied  t o  
the sugar-cane f i e l d s .  E x p l o i t a t i o n  has ceased s ince 1982. The guano deposi ts  are 
near l y  depleted; i n  f a c t  from 1895 u n t i l  1960 over 680,000 tonnes were exported. 
Data on the export  o f  guano for t he  1972 - 1980 pe r iod  i s  shown below: 

y e a r s  

Quant i ty  ( i n  tonnes) 9,216 7,112 3,541 3,988 5,669 5,280 6,089 6,382 4,285 
Value i n  R'OOO (f.0.b) 
cur rent  p r i ces  546 447 270 471 1,110 1,319 1,738 1,814 1,393 

It should be noted t h a t  i n  1980 3,200 tonnes o f  copra brought i n  Rs. 16,979,000 
whi le 4,285 tonnes o f  guano fetched Rs. 1,393,000. The two outer  i s l a n d s  which s t i l l  
have a s izeab le  deposi t  o f  guano a re  Assumption and Desnoeufs; the  l a t t e r  has t o  be 
discounted because large-scale guano e x t r a c t i o n  would r e s u l t  i n  t h e  b i r d s  being 
dr iven away. 

Since J u l y  1982 the  Government has enacted s t r i c t  l e g a l  c o n t r o l s  and quotas on 
sand ex t rac t ion .  Sand e x t r a c t i o n  can on ly  be l e g a l l y  undertaken by obta in ing  a 
l i cence  from the  Lands D i v i s i o n  o f  t he  M i n i s t r y  o f  Nat iona l  Development. From J u l y  
t o  December 1982, 13,000 tonnes o f  sand and 1,000 tonnes o f  g rave l  were extracted.  
It i s  forbidden t o  e x t r a c t  sand from beaches because experience has shown t h a t  
beaches can disappear as a r e s u l t .  Government encourages e x t r a c t i o n  a t  r i v e r  mouths 
and on t he  coas ta l  plateaux a good distance from the  beaches. The excavated area 
must be r e f i l l e d  w i t h  r e d  ea r th  o r  other organic mater ia ls .  

O i l  exp lora t ion  

Seychelles s t a r t e d  a c t i v e  o f fshore  o i l  exp lo ra t i on  i n  1977 when three o i l  
w companies were awarded 46 blocks (each b lock  = 685 sq km). Seismic surveys, together 

w i th  ship-borne magnetic and g r a v i t y  surveys, were conducted on the  l i censed areas 
dur ing 1977 - 1979. I n  1981, th ree we l l s  were dug on the western s h e l f  bu t  no 
commercial hydrocarbons were found. The wel ls ,  however, provided valuable 

m in format ion  which encouraged f u r t h e r  explorat ion.  



TOURISM 

Tourism i s  the  backbone o f  the  Seychelles economy; i t  i s  the  main fo re ign  
exchange earner and a lso  provides d i r e c t  and i n d i r e c t  employment t o  a l a r g e  p o r t i o n  
of  the labour force. I n  add i t ion ,  tour ism generates revenue f o r  t he  Government and 
tour ism expenditure has a r e l a t i v e l y  h igh  m u l t i p l i e r  e f f e c t  on the economy. + 

There are 2,680 beds ava i l ab le  i n  h o t e l s  and guest-houses s i t u a t e d  near the  
beaches. Some d e t a i l s  on t h e  e x i s t i n g  accommodations i s  provided below: - 
.................................................................................... 

Type o f  accommodation 1977 1978 1979 1980 1981 
.................................................................................... 
Mah6 

Hote ls  & se l f - ca te r ing  
quest-houses; and 1,395 1,465 1,780 1,800 1,870 
p r i v a t e  homes n.a* n.a* 280 340 370 

Other i s l ands  
Hote ls  & se l f - ca te r ing  
guest-houses; and n.a* n.a* 220 3 50 370 
p r i v a t e  homes n.a* n.a* 150 80 70 ................................................ 

Tota l  1,970 2,170 2,430 2,560 2,680 .................................................................................. 
(Source: 0. Archer: The Economic Impact o f  Tourism i n  Seychelles. p.19) 
* n.a.= not  ava i lab le  separately 

I n  1981 there  were 21 hote ls ,  28 guest-houses, 22 p r i v a t e  houses and 3 
se l f -ca ter ing  blocks. From 1970 t o  1979 the re  was a r a p i d  increase i n  the  number o f  
t o u r i s t s  v i s i t i n g  Seychelles. Since 1980, however, t he re  has been a sharp decl ine.  
The t a b l e  below shows the s i t u a t i o n  f o r  t he  per iod  1970-82. 

Year Number o f  t o u r i s t s  Change on previous year 



The average l eng th  o f  s t a y  has  var ied  between 11 n i g h t s  i n  1977 t o  9 n i g h t s  i n  
1980. I t  is expected t h a t  i n  1983 and 1984 tourism should s t a r t  t o  move upward 
because p l ans  t o  a t t r a c t  more t o u r i s t s  a r e  showing encouraging r e s u l t s  and tourism 
is c r u c i a l  t o  t h e  coun t ry ' s  balance o f  payments. 

Seychel les  has  a l a r g e  d e f i c i t  i n  i ts  v i s i b l e  t r a d e ,  and tourism c o n t r i b u t e s  t o  
t he  reduct ion  o f  t h i s  d e c i f i t .  Tourism's con t r ibu t ion  t o  expor t  ea rn ings  is shown i n  v 

t h e  t a b l e  below: 

The 1980 balance o f  payments account below c l e a r l y  shows t h e  importance of  
tourism r e c e i p t s .  

R s  m i l l i on  (1980) 

Exports - domestic f .o.b 3 2 
- re-exports  80 

- Imports - c . i . f  -650 ....................................................................... 
= Vis ib l e  balance -538 
+ Tourism r e c e i p t s  331 
+ Other goods and s e r v i c e s  - 44 ....................................................................... 
- Current  account balance 251 
+ Government and p r i v a t e  c a p i t a l  298 

........................................................................ 
(Source: Seychel les '  F i s h e r i e s  F e a s i b i l i t y  Study, Vol. I-NORPLAN, p. 54, 1982) 

Tourism has an e f f e c t  on t h e  l e v e l  o f  employment because v i s i t o r  expendi ture  on 
accommodation, t r a n s p o r t ,  meals,  e t c .  g i v e s  r i s e  t o  a demand f o r  labour.  In  1981, 
t h e r e  were 3,240 people d i r e c t l y  employed i n  h o t e l s ,  r e s t a u r a n t s  and tourism-related 
a c t i v i t i e s  wi th in  t h e  t r a n s p o r t  and communications s e c t o r ,  r ep re sen t ing  about 20 per  

*f 

cen t  of a l l  r e g i s t e r e d  employees. This  f i g u r e  excludes jobs  which a r e  i n d i r e c t l y  
dependent on tourism; i f  they were included tourism would provide employment t o  over 
7,000 people. I t  has been ca l cu l a t ed  t h a t  "on average t h e  expendi ture  o f  18.7 - t o u r i s t s  c r ea t ed  one d i r e c t  job,  but f o r  every d i  c t  job an add i t i ona l  1.38 57 secondary jobs were maintained elsewhere i n  t h e  economy" - . 

3/ 8. Archer: Economic Impact of  Tourism in  Seychel les .  - 



CONCLUSIONS 

Tourism and f i s h e r i e s  c o n s t i t u t e  the  main growth i n d u s t r i e s  o f  the  Seychelles 
and t h e i r  expansion and s u r v i v a l  depend t o  a l a r q e  extent  on the  preservat ion  and 
enhancement o f  t he  marine environment. The Government i s  f u l l y  aware o f  t he  need t o  
preserve and p ro tec t  t he  f r a g i l e  and l i f e -sus ta in ing  ecosystem o f  our is lands.  
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Annex 

I n d u s t i r a l  wastes survey 

INTRODUCTION 

On March 20-21, 1980 n ine  f i rms i n  the  Le Rocher i n d u s t r i a l  zone were 
interv iewed t o  f i n d  out  how water i s  used w i t h i n  each p l a n t  and how the  waste water 
i s  t rea ted and disposed of. Streams, storm d ra ins  and the  shore l ine  were also 
examined fo r  i n d i c a t i o n s  o f  p o l l u t i o n .  Two p l a n t s  i n  the  area were no t  considered: a 
vacant b u i l d i n g  next  t o  the Trop ico lor  p a i n t  f ac to ry  and a carpentry shop. The n ine  
f i rms  v i s i t e d  were: 

- Seybrew, which makes lager  beer, s tou t  and s o f t  dr inks;  

- the a b a t t o i r  which s laughters p igs  and cows f o r  farmers, operated by the  
Department o f  Agr igul ture;  

- L a i t e r i e  des I l e s  da i ry ,  which recons t i t u tes  powdered m i l k  t o  make m i l k ,  
yoghurt, cheese and b u t t e r ,  and a l so  packages f r u i t  ju ice ;  

- Trop ico lor  p lan t  factory,  which makes l a t e x  and oi l-based pa in t ;  

- Seysteel, a s t e e l  f ab r i ca to r ;  

- Seybake, a bakery: 

- B r i t i s h  Motors, an automobile dealer; 

- Chel le P las t i cs ,  which makes p l a s t i c  containers; 

- U.W.E. Indust r ies ,  which makes r o l l s  o f  t o i l e t  paper and p l a s t i c  cups. 

Results o f  t h e  in terv iews are  described below, and a general  assessment of  
p o l l u t i o n  i n  the  area i s  g iven i n  sec t ion  3. 

INTERVIEWS 

Seybrew Ltd. The p l a n t  occupies severa l  l a r g e  modern b u i l d i n g s  adjacent t o  the  
East Coast Road (ECR) w i t h i n  70m o f  t h e  shore. The GVMPS i n d i c a t e s  employment of 
180. Water supply i s  untreated and un-metered, but a metered treated-water 
connection has very r e c e n t l y  been i n s t a l l e d .  The Brewmaster i nd i ca ted  the  fol lowing. 
Average demand i s  250kl/d, o f  which 80 per cent  from c lean ing b o t t l e s  and d ra in ing  
residue from beer tanks occurs between 7 a.m. and 3.30 p.m. Less than 10 per cent 
of the  water goes i n t o  the  f i n a l  product cons is t i ng  o f  Seybrew lager  beer, Guiness 
s tou t  and Seypearl s o f t  d r inks .  Every two weeks a caus t i c  soda s o l u t i o n  (pH of  9 )  
i s  used t o  c lean t h e  b o t t l i n g  machines, and the  e f f l u e n t  i s  mixed w i t h  low pH beer 
residue p r i o r  t o  discharqe. Yeast i s  recyc led and var ious waste products from beer 
product ion are processed i n t o  cat t le- feed.  



Abbat to i r .  Consists o f  a s i n g l e  smal l  b u i l d i n g  and ho ld ing  pens loca ted up a 
steep driveway about 100m from the  ECR, adjacent t o  a boulder - strewn and overgrown 
stream-bed. The manaaer, who doubles as the  meat inspector ,  est imated t h a t  110 p igs  
and 10 cows are slaughtered each week, w i t h  40 pigs/day being the  peak production. 
Water i s  used p r i m a r i l y  i n  supply ing the  sca ld inq  tank where h a i r  and b r i s t l e s  are 
scraped o f f ,  i n  hosing down the  f l o o r s ,  and i n  cooking contaminated meat and p r o t e i n  - 
scraps t o  make ca t t le - feed.  This water discharges t o  two l a r g e  sep t i c  tanks i n  
ser ies,  then passes i n t o  the  stream-bed through two IOOmm pipes. There i s  no 
underground soakway, and apparent ly  no r e g u l a r l y  scheduled de-sludging o f  the sep t i c  - 
tanks. Nevertheless t h e  f low i s  smal l  and the re  were no apparent odours from the  
stream-bed o r  where the  stream crosses the  ECR. Once a week t h e  ho ld ing  pens are 
cleaned; drainage i s  captured i n  two sep t i c  tanks i n  ser ies .  The pr imary waste 
d isposal  problem i s  t h a t  stomach contents and o ther  unusable remains must be t rucked 
t o  the  Beau Va l lon  Sta te  Farm f o r  b u r i a l ;  t he  manager f e e l s  t h a t  on-s i te 
i n c i n e r a t i o n  would be a more economical lonu-term so lu t i on .  

L a i t e r i e  des I l e s .  The manager est imated t h a t  on l y  one t h i r d  o f  the  water 
suppl ied goes i n t o  d a i r y  products; the  remainder i s  used i n  washing m i l k  conta iners  
and hosing down f l o o r s  and works surfaces. The d i l u t e  washinq water i s  discharged 
i n t o  the  same stream t h a t  received e f f l u e n t  from t h e  a b a t t o i r .  

Tropicolor .  The p l a n t  i s  loca ted across t h e  stream from the  a b a t t o i r .  The 
manager i nd i ca ted  t h a t  most o f  t he  water consumed qoes i n t o  making l a t e x  pa in t ;  
washing water associated w i t h  one batch i s  recyc led  i n  producing t h e  nex t  ba tch  o f  
pa in t .  A l l  t u rpen t i ne  and so lvents  used i n  making o i l -based p a i n t  are e i t h e r  
recycled,  o r  the  res idue so ld  t o  be mixed w i t h  bitumen f o r  road sur fac ing.  A smal l  
amount o f  washing water i s  disposed o f  i n  several  smal l  tanks, from which the  water 
passes i n t o  soakaway pipes and thence i n t o  the  stream. There was some i n d i c a t i o n  o f  
c logging e i t h e r  i n  the  soakaway p ipes  or  s o i l ,  but  t he  q u a n t i t y  o f  water invo lved i s  
very small .  

Seysteel. None o f  the  operat ions invo lved i n  s t e e l  f a b r i c a t i o n  o f  s t r u c t u r a l  
beams, tanks, fences, bu rg la r  bars and r o o f i n g  r e q u i r e  process water, and a s e p t i c  
tank t r e a t s  t o i l e t  wastes. 

Seybake. The manager i nd i ca ted  t h a t  two wastewater d isposa l  systems are used: a 
sep t i c  tank f o r  domestic wastes, and a waste p i t  described as a " l a rge  2 0 f t  ho le  
f i l l e d  w i th  chunks o f  c o r a l  and rock" t o  rece i ve  scraps o f  douqh and washing water. 
Water consumption i s  5.8 k l /d ,  and most o f  waste water i s  from c lean ing  f l oo rs ;  
baking pans and t r a y s  are  scrapped c lean r a t h e r  than scrubbed. The sep t i c  tank 
causes problems a f t e r  r a i n s  when ground water i s  high, and t h e  second system has 
become clogged up. The bakery i s  adjacent t o  t he  ECR, and a t r i c k l e  o f  malodorous 
waste water runs i n t o  the  drainage d i t c h  alonq the  road. - 

B r i t i s h  Motors. The manager i n d i c a t e d  t h a t  grease and o i l  from s e r v i c i n g  cars  
are trapped i n  a " p e t r o l  in te rceptor " ,  where they are skimmed o f f  from washing water 
and so ld  for spraying on t o  d i r t  roads. <- 

Chel le P l a s t i c s  Ltd.  Water use cons i s t s  on l y  o f  coo l i ng  water, which i s  recyc led  
t o  reduce consumption. 

U.W.E. Enterpr ises.  The p l a n t  was i d l e  a t  t h e  t ime o f  t h e  v i s i t .  The man i n  
charge s ta ted  t h a t  water was not  used i n  r o l l i n g  t o i l e t  paper and making p l a s t i c  
cups. 



ENVIRONMENTAL CONDITIONS 

The Le Rocher i n d u s t r i a l  zone i s  on the  landward s ide  o f  t h e  East Coast Road, 
w i t h  a  narrow s t r e t c h  o f  l and  between the  road and the  sea. The c o r a l  r e e f  l i e s  

w 
about 1,000m o f f sho re  a t  t h i s  po in t ,  and much o f  t h e  shal low c o r a l  sand beach behind 
the  reef  i s  exposed a t  low t i d e .  Two l a n d f i l l s  a re  i n  operat ion,  one i n  f r o n t  o f  
Seybrew where about 1 ha o f  l and  behind sea wa l l s  i s  being reclaimed using broken 

- glass b o t t l e s  and re fuse from t h e  brewery, and the  second near B r i t i s h  Motors where 
a  boulder-strewn area i s  being f i l l e d  i n  t o  form a  park ing  l o t .  

Surveys o f  t h e  area o f  var ious  t imes i nd i ca ted  t h a t  t o  date t h e  i n d u s t r i e s  i n  
the  i n d u s t r i a l  zone have not  caused severe degradation o f  the  environment. W i th in  
the zone i t s e l f ,  t h e  leachate from t h e  bakery 's  clogged waste p i t  and t h e  l a t e x  
p a i n t  waste water a t  t h e  p a i n t  f a c t o r y  were t h e  on l y  obvious s igns  o f  p o l l u t i o n .  
Along the  shore the re  are smal l  amounts o f  scum and the  water i s  t u r b i d .  A t  low t i d e  
shor t ,  stocky, aquat ic  p l a n t s  can be seen growing on the  sand, poss ib l y  r e s u l t i n g  
from the  n u t r i e n t s  i n  t h e  i n d u s t r i a l  waste streams. Strong domestic sewage i n  a  
roadside d i t c h  near Seybrew was found t o  be from housing along a  smal l  stream n o r t h  
o f  the  p l a n t  s i t e .  
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RAPPORT NATIONAL COMORIEN : p a r  M . A .  H a l i d i  

DONNEES DE BASE 

S i t u a t i o n  ~ 6 o q r a o h i d u e  

L ' A r c h i p e l  d e s  Comores est s i t u 6  & l ' e s t  du c o n t i n e n t  a f r i c a i n  a 250 km d e  l a  
c 6 t e  du Mozambique e t  & 350 km au nord-ouest d e  Madagascar, c est & d i r e  d a n s  l a  
p a r t i e  s e p t e n t r i o n a l e  du Canal d e  Mozambique. Sa p o s i t i o n  est l a  s u i v a n t e :  l a t i t u d e  
d e  13O4'S 21 1 1 Â ° 2 0 ' S  e t  l o n g i t u d e  d e  43O03'E & 45O16'E. I1 comprend q u a t r e  l l e s :  
Grande-Comore, Anjouan, Moh61i e t  Mayotte. Chaque l i e  e s t  est 6 l o i g n 6 e  de 30 a 60  
m i l l e s  l l u n e  d e  l ' a u t r e .  L ' l l e  d e  Mayotte,  b i e n  que cons id6r6e  comme f a i s a n t  p a r t i e  
d e  l a  R6publique F6d6ra le  I s l amique ,  est s o u s  a d m i n i s t r a t i o n  f r a n c a i s e .  

L ' A r c h i p e l  e s t  s i t u 6  en zone t r o p i c a l e .  Le p l a t e a u  c o n t i n e n t a l  e s t  e t r o i t  s a u f  & 
Mayotte od il a t t e i n t  d e  5  1 6  km e r r a n t  p a r f a i t e m e n t  un lagon r e l i 6  cependant  l a  
h a u t e  mer p a r  d e  v a s t e s  p a s s e s .  Fn f a i t ,  1 ' A r c h i p e l  est s i t u 6  s u r  un s e u i l  o r i e n t 6  
e s t - o u e s t  compris  e n t r e  deux f o s s e s ,  c e l l e  du nord d e  p l u s  d e  4  000 m e t  c e l l e  du 
sud  d e  3  500 m. La n a t u r e  d e s  p l a t e a u x  c o n t i n e n t a u x ,  b i e n  que t o u t e s  l e s  l l e s  n e  s e  
r a t t a c h e n t  p a s  au type  c o r a l l i e n  d e  l ' a t o l l ,  f a i t  q u ' e l l e s  p r e s e n t e n t  en g e n e r a l  s u r  
l e u r s  c 6 t e s  d e s  f o r m a t i o n s  madr6podiques trfes a c c i d e n t e e s .  

Les f o n d s  s o n t  c o r a l l i e n s  e t  v o l c a n i q u e s  e t  borden t  l e s  cotes d e s  l l e s .  Autour 
d e  Mayotte,  l e  r e c i f  ba r r i f e re  p r 6 s e n t e  d e s  p e n t e s  d e  1 5  & 30 pourcen t  e n t r e  100 e t  
2 000 m au nord-ouest ,  l e s  f o n d s  c o r a l l i e n s  formant  cependant  une p la t - fo rme  
sous-marine a l ' i s o b a t h e  i n f 6 r i e u r e  & 50 m e t  l a r g e  d ' u n e  d i z a i n e  d e  k i l o m h t r e s .  A 
Anjouan, au d e l h  des  r 6 c i f s  f r a n g e a n t s ,  l a  s i t u a t i o n  e s t  comparable & Mayotte.  
Moh61i, au-del& d e  l a  p la te - fo rme  sous-marine c o r a l l i e n n e  l a r g e  d e  5 & 8  m i l l e s ,  
p r e s e n t e  d e s  p e n t e s  d e  20 & 4 3  pourcen t .  Enf in ,  a u t o u r  de  l a  Grande-Comore l e s  
p e n t e s  s o n t  el les a u s s i  trfes a c c i d e n t 6 e s .  

Un regime d e  v e n t s  f o r t  e t  complexe q u i ,  & p a r t i r  du regime g e n e r a l  s u i v a n t :  
mai-octobre: a l i z 6  sud/sud-es t  v e r s  nord/nord-ouest ,  e t  octobre-mai:  a l i z 6  nord/ 
nord-es t  v e r s  sud/sud-ouest ,  v o i t  a p p a r a l t r e  d e s  v e n t s  locaux (Kouss i ,  Niombeni, 
Marebou, Motoulai ,  Kascaz i ,  Nohibou) q u i ,  o u t r e  l e s  c y c l o n e s  t r o p i c a u x  comme c e l u i  
d e  j a n v i e r  1983,  "ELINA" ,  s o n t  t o u s  r e l a t i v e m e n t  f o r t s ,  g6n6ralement d e  f o r c e  3-4 e t  
souven t  jusqu I & 5-6. 

La c i r c u l a t i o n  d e s  eaux s u p e r f i c i e l l e s  e s t  domin6e p a r  l e s  deux moussons. La 
mousson du sud-ouest  a p p a r a l t  & une c e r t a i n e  d i s t a n c e  d e s  c 6 t e s  a f r i c a i n e s  mais  son 
axe  e s t  & l ' e q u a t e u r  au nord de Madagascar. Le c o u r a n t  s u d - e q u a t o r i a l  s e  d i r i g e  v e r s  
l e  nord e n t r a l n a n t  d e  l ' e a u  & l ' e s t  du Canal de  Mozambique. Une zone d e  d ive rgence  
l o c a l i s 6 e  & l a  c o t e  a p p a r a i t  avec l a  mousson du nord-es t .  I c i  c ' e s t  un a x e  d e  
con t re -couran t  e q u a t o r i a l  s e  s i t u a n t  au nord oh se t i e n t  un a u t r e  c o u r a n t  
e q u a t o r i a l .  Ce systeme t r h s  complexe, se t r o u v a n t  dans  11h6misphhre  sud  oh l e s  
masses d ' e a u  s o n t  soumises  & un grand  mouvement g i r a t o i r e  s ' e f f e c t u a n t  dans  I e  s e n s  
c o n t r a i r e  d e s  a i g u i l l e s  d ' u n e  montre,  c o n d u i t  & l a  c r e a t i o n  d e  zones  d e  convergence,  
d e  d ive rgence  e t  d  ' upwel l ing.  

Le long de l a  c o t e  e s t  a f r i c a i n e  l a  branche nord du c o u r a n t  s u d - e q u a t o r i a l  s e  
j o i n t  au c o u r a n t  d e  l a  c o t e  e s t  a f r i c a i n e ,  p a r t a n t  au sud l e  long du bord o u e s t  du 
c a n a l  d e  Mozambique. Par  c o n t r e ,  l e  long d e  l a  c o t e  e s t  d e  Madagascar, il s e  forme 
une branche sud du couran t  s u d - e q u a t o r i a l  q u i  p a r t  au sud ,  con tourne  l e  sud d e  l ' i l e  
e t  r e j o i n t  l a  c o t e  a f r i c a i n e  pour former I e  c o u r a n t  d e s  a i g u i l l e s .  I1 en r e s u l t e  
deux c e l l u l e s  a n t i - c y c l o n i q u e s  p r i n c i p a l e s ,  l ' u n e  au nord a u t o u r  d e s  Comores avec 
Mayotte comme c e n t r e ,  l ' a u t r e  au sud occupant  l e  Canal de  Mozambique. E l l e s  s o n t  
p r e s e n t e s  a u s s i  b i e n  en h i v e r  q u ' e n  6 t 6  a u s t r a l .  



La consequence d e  c e s  d i v e r s  a p p o r t s  d ' e a u  s e  t r a d u i t  p a r  une g rande  complexi t6  
d e  l a  s t r u c t u r e  v e r t i c a l e ;  c ' e s t  a i n s i  q u ' o n  r e n c o n t r e :  

- l e s  eaux s u p e r f i c i e l l e s  d ' u n e  t e m p e r a t u r e  s u p e r i e u r e  h  22OC, d ' u n e  s a l i n i t e  
e n t r e ,  34,8 e t  35 ppm, r i c h e  en oxygfene e t  son e p a i s s e u r  e s t  d e  40 & 60 m au 
nord  e t  de  8 0  & 100 m au sud;  

- l e s  eaux s u b - s u p e r f i c i e l l e s  au-dessous d e  l a  couche s u p e r f i c e l l e  e t  au-dessus  d e  
l ' e a u  i n t e r m e d i a i r e  avec ,  comme tempera tu re ,  e n t r e  15O e t  2JÂ°C une s a l i n i t 6  
61ev6e s u p e r i e u r e  & 3 5 , 2  ppm, une t e n e u r  en oxygfene minimale e t  son e p a i s s e u r  
est de 100 A 200 m; 

- l ' e a u  i n t e r m e d i a i r e  a p p a r a l t  A 300 m de  p rofondeur .  Elle e s t  c a r a c t e r i s 6 e  p a r  
une f o r t e  t e n e u r  en oxygene e t  une s a l i n i t e  s u p e r i e u r e  & 55 ppm q u i  diminue au 
sud . 

S i t u a t i o n  6conomiaue 

Les l l e s  d e s  Comores s o n t  d ' o r i g i n e  v o l c a n i q u e ,  avec une c o t e  rocheuse  n ' o f f r a n t  
p a s  d e  p o r t s  n a t u r e l s  e t  une v e g e t a t i o n  t r o p i c a l e  l u x u r i a n t e .  Le c l i m a t  e s t  
t r o p i c a l - m a r i t i m e  e t  l e s  s a i s o n s  s o n t  de te rminees  p a r  l e s  moussons. Cependant,  l e s  
d i f f e r e n c e s  c l i m a t i q u e s  s o n t  p l u s  l iees au r e l i e f  e t  h  l a  d i s t a n c e  p a r  r a p p o r t  h  l a  
mer qu'aux s a i s o n s .  Des c y c l o n e s  r6gionaux p e r i o d i q u e s  touchen t  d e s  f o i s  l a  p a r t i e  
s e p t e n t r i o n a l e  de  1 ' A r c h i p e l .  

La Grande-Comore ( 1  148 km2) s ' e s t  form6e h p a r t i r  de  deux v o l c a n s  don t  l ' u n ,  I e  
K a r t h a l a  ( 2  300 m )  q u i  possfede I e  p l u s  l a r g e  c ra t fe re  a c t i f  du monde, e s t  sit& au 
sud d e  l ' l l e .  La c o t e ,  q u i  n ' e s t  p a s  bord6e de r 6 c i f s  c o r a l l i e n s ,  e s t  d 'accfes 
d i f f i c i l e  p a r  l a  mer. La Grande-Comore r e c o i t  d e s  c h u t e s  d e  p l u i e  i m p o r t a n t e s ,  mais  
e n  r a i s o n  d e  l a  p e r m e a b i l i t e  du s o l  vo lcan ique  r e c e n t ,  l a  p l u i e  e s t  rapidement  
absorbee  e t  ne forme pas  d e  c o u r s  d ' e a u .  En cons6quence, e l l e  e s t  l ' l l e  l a  p l u s  
sfeche, s e s  r e s s o u r c e s  en eau c o n s i s t e n t  & r e c u e i l l i r  dans  d e s  c i t e r n e s  l ' e a u  d e  
p l u i e .  T o u t e f o i s ,  d e p u i s  1976, on a  commenc6 & e x p l o i t e r  l a  nappe f r e a t i q u e  q u i  
e n t o u r e  t o u t  l e  l i t t o r a l  de  l ' l l e .  

Anjouan p a r  ses dimensions  (424 km2) e s t  l a  seconds  l i e  d e  l l A r c h i p e l .  
Cont ra i rement  & l a  Grande-Comore, Anjouan d i s p o s e  d e  s o l s  u t i l i s a b l e s  e t  d e  c o u r s  
d ' e a u  permanents.  T o u t e f o i s  l e s  t e r r e s  o n t  6 t 6  soumises  & une c u l t u r e  i n t e n s i v e  
s e l o n  d e s  methodes a g r i c o l e s  d 6 f e c t u e u s e s  e t  s o u f f r e n t  main tenan t  d ' u n e  g r a v e  
e r o s i o n .  P l u s ,  une g rande  p a r t i e  d e s  t e r r e s  n ' e s t  p a s  c u l t i v a b l e .  Anjouan est 
e n t o u r g e  de r 6 c i f s  c o r a l l i e n s  q u i  se decouvrent  & m a d e  basse .  

Moheli (220 km2) l a  p l u s  p e t i t e  d e s  q u a t r e  l l e s ,  a  d e s  montagnes en p e n t e  douce 
e t  ne d6passant  p a s  860 m d ' a l t i t u d e ) ,  d e s  v a l l 6 e s  f e r t i l e s  e t  b i e n  a r r o s g e s  e t  d e  
lonques  p l a g e s  d e  s a b l e .  Elle s o u f f r e  comme Anjouan d e  l ' e r o s i o n  d e s  s o l s .  

Mayotte (374 km2), l a  p l u s  anc ienne  d e s  l l e s ,  s e  d i s t i n g u e  pa r  l a  f a i b l e s s e  d e  
son r e l i e f  ( son  p o i n t  cu lminan t  n ' a t t e i n t  que 600 m ) .  Ses  s o l s  s o n t  f e r t i l e s  mais  
d e j h  gravement e r o d e s .  Sa c o t e  rocheuse e s t  c e r c l e e  d ' u n e  ba r r i fe re  c o r a l l i e n n e  
formee d ' e n v i r o n  20 p e t i t e s  l l e s  e t  q u i  menage une l a r g e  e t e n d u e  d ' e a u  b i e n  a b r i t e e  
( Ie lagon)  . 

Les Comores comptent parmi l e s  pays l e s  moins avanc6s ( P A M )  de  1 ' A f r i q u e  
sub-Sahar ienne.  En 1980 I e  PIB p a r  h a b i t a n t  e t a i t  d ' e n v i r o n  5 375 CFA. 
L ' a g r i c u l t u r e  e s t  I e  s e c t e u r  I e  p l u s  impor tan t  dans  l a  fo rmat ion  du PI0 avec une 
p a r t  e g a l e  & 41  pourcen t .  Le commerce en q r o s  e t  d e  d e t a i l  e t  l ' a d m i n i s t r a t i o n  
v iennen t  e n s u i t e  avec 24 e t  1 5  pourcen t  r espec t ivement .  L ' i n d u s t r i e  n e  r e p r e s e n t s  
que 5 pourcen t .  



L ' a g r i c u l t u r e  emploie p lu s  de  80 pourcent de l a  main-d'oeuvre. P lus  de  75 
pourcent des c u l t u r e s  s e n t  des  c u l t u r e s  de subs i s t ance ,  e s sen t i e l l emen t  des c6 r6a l e s  
( r i z  e t  mais) ,  des  t ube rcu l e s  (manioc) e t  des f r u i t s  (bananes e t  noix de coco).  Les 
c u l t u r e s  de  rappor t ,  repr6sentan t  l a  q u a s i - t o t a l i t 6  des expor t a t i ons ,  sont  
l 'y lang-ylang,  l a  v a n i l l e ,  l e  g i r o f l e  e t  l e  coprah. En 1981 l e s  p rodu i t s  
a l imen ta i r e s  on t  repr6sent6 45 pourcent des impor ta t ions ,  absorbent  l a  presque 
t o t a l i t y  des r e c e t t e s  d ' expor t a t i on .  La ma lnu t r i t i on  e s t  encore repandue s u r t o u t  l e s  
carences  de  p ro ty ines  animates. Le rendement des c u l t u r e s  vivriferes  e s t  
particuliferement bas. 

Les c u l t u r e s  de  subs i s t ance  comprennent & l a  f o i s  des  a r b r e s  et  des  p l a n t e s  
annue l l e s  qu i  son t  souvent en a s soc i a t i on .  Le long de l a  co t e ,  l e  c o c o t i e r  t rouve  
des  condi t ions  favorables  jusqu 'h  400 m d ' a l t i t u d e  e t  l a  noix de coco c o n s t i t u e  un 
al iment  de base, avec l a  banane, I e  f r u i t  h  pa in ,  le  manioc et un peu d e  mais. 
Bananes, manioc e t  mais s o n t  6galement c u l t i v 6 s  s u r  l e s  "hauts" 1 1 i n t 6 r i e u r ,  en 
meme temps que l e  r i z ,  11ambr6vade, I e  t a r o  e t  c e r t a i n s  p r o d u i t s  m a r a h h e r s .  Les 
techniques c u l t u r a l e s  sont  assez  p r imi t i ves .  L'emploi de houes e t  de ra teaux  e s t  
peu f r equen t ,  l ' u s a g e  de semences amklior6es e s t  trfes r a r e ,  e n q r a i s  e t  p e s t i c i d e s  
s o n t  quasiment inconnus. Les paysans p ra t i quen t  l a  jachkre  a r b u s t i v e  mais avec 
l ' accro issement  de l a  press ion  d6moqraphique les jachferes ont  vu l e u r  dur6e r 6 d u i t e  
e t  & l a  l i m i t e  ont  6k6 abandonnees, con t r ibuan t  a i n s i  6 l a  ba i s se  de f e r t i l i t y  du 
s o l .  

La populat ion de l a  R6publique F6d6rale Islamique des Comores (Mayotte non 
comprise) s '61eve  a 358 OOOh (recensement 1980).  Le pays connaft  actuel lement  une 
c ro issance  d6moqraphique rap ide  (env i r o n  3 , 4  pourcent par  an)  et une press ion  
i n t e n s e  s u r  l e s  t e r r e s  a r ab l e s .  La dens i t6  d6mographique de 1 'Archipe l  e s t  d ' envi ron  
165h au km2 (1980). La populat ion e s t  r u r a l e  6 80 pourcent ,  La p lupa r t  des Comoriens 
hab i t an t  dans des  v i l l a g e s  proches des  t e r r e s  c u l t i v a b l e s ,  c ' e s t  & d i r e  dans l e s  
bas. 

S i  I e  taux de c ro i s sance  a c t u e l  s e  ma in t i en t ,  l e  nombre d ' h a b i t a n t s ,  s e r a i t  de  
793 000 6 l a  f i n  du sifecle (Mayotte i n c l u e ) .  La r e l a t i o n  e n t r e  l a  populat ion r u r a l e  
e t  urbaine s u b i t  un changement de tendance, en r a i son  de  l ' accro issement  des 
popula t ions  vivant  dans l e  mi l ieu  urbain.  C e t t e  c ro issance  e s t  I e  r e s u l t a t  d 'un  
mouvement miq ra to i r e  re la t ivement  important v e r s  l e s  v i l l e s ,  notamment v e r s  l a  
c a p i t a l e ,  Moroni. En 1977, 18 000 r6 fug i6s  ont  6 t 6  r a p a t r i 6 s  de Madagascar h l a  
s u i t e  de t r o u b l e s  locaux, c e  qui  a  encore agqrav6 l a  s i t u a t i o n  de l a  r a p i d e  
c ro i s sance  de  l a  populat ion urbaine.  De m a e ,  des  cataclysmes n a t u r e l s  provoquent 
6galement de s6r ieux  problfemes. Ainsi  1 ' 6 rup t ion  volcanique du Kar tha la  en a v r i l  
1977 en Grande-Comore a  l a i s s 6  quelques 500 f a m i l i e s  s ans  a b r i .  

Les i n s t i t u t i o n s  s 'occupant  de  1 ' environnement 

Le Ministfere de 116quipement, de l ' h a b i t a t ,  de l 'u rbanisme e t  de l 'environnement 
e s t  pratiquement l a  s e u l e  i n s t i t u t i o n  n a t i o n a l s  qu i  s 'occupe  des problhmes de 
l 'environnement. Mais on peut  sou l igne r  qu 'h  l a  D i r ec t ion  G6n6rale de 
I'Environnement aucun s p e c i a l i s t s  form6 en l a  matifere n ' e x i s t e .  I 1  y  a  en t o u t  e t  
pour t o u t  deux agents  en assainissement  s a n i t a i r e  qui  r e l even t  du Minis te re  de l a  
San t 6 .  

Au niveau reg ional ,  l e s  P r e f e t s  son t  charges de  v e i l l e r  & l a  p ro t ec t ion  de l a  
na ture  ( f o r g t s ,  p lages ,  s a b l e ,  coraux, l a  p6che des t o r t u e s ,  e t c .1  mais avec des 
moyens e x t r h e m e n t s  l i m i t 6 s  & cause du manque de personnel e t  d ' a r g e n t .  Dans 
c e r t a i n e s  reg ions  l e s  popula t ions  e s s a i e n t  de c r e e r  l e u r s  propres  s t r u c t u r e s  
d 'au to-surve i l lance ,  mais il t a u t  d i sposer  des instruments  n6ces sa i r e s  ( s p e c i a l i s t e s  
e t  moyens f i n a n c i e r s ) .  Ce t t e  t e n t a t i v e  ben6vole a u s s i  louable  s o i t - e l l e ,  r e s t e  



DEVELOPPEMENT DES ZONES URBAINES ET RURALES 

Les p r i n c i p a l e s  v i l l e s  d e s  Comores s o n t  l e s  s u i v a n t e s :  Moroni, l a  c a p i t a l e  (20 
1 1 2 h ) ,  Mutsamudu (12 518h) ,  Domoni ( 7  658h) ,  Ouani ( 7  051h) ,  Fomboni (5 660h) et 
Mi t samiou l i  (4 258h).  La phys iograph ie  du pays  est r e s p o n s a b l e  & l a  f o i s  d e  l a  f o r t e  
d i s p e r s i o n  de l ' h a b i t a t ,  du groupement d e  l a  p o p u l a t i o n  dans  l e s  zones  ob e x i s t e n t  
l e s  o p p o r t u n i t 6 s  qeographiques  n a t u r e l l e s  d e  s u b s i s t e n c e ,  c e  q u i  provoque 
l ' e x i s t a n c e  d e s  zones  s u r p e u p l e e s  e t  & l a  s u i t e ,  l a  f o r t e  d e n s i t y  d e s  zones  
u r b a i n e s .  I1 f a u t  t o u t e t o i s  s o u l i g n e r  que l a  p o p u l a t i o n  est trfes largement  r u r a l e  e t  
que 20 pourcen t  seulement  v i v e n t  dans  les v i l l e s  d e  5 000 h a b i t a n t s  ou p l u s .  

La s i t u a t i o n  dans  Ie domaine d e  l ' h a b i t a t  s ' a g g r a v e  A l 'examen d e s  
i n f r a s t r u c t u r e s  t e c h n i q u e s  e t  s o c i a l e s .  Notons que seulement  10  pourcen t  du r e s e a u  
u r b a i n  du pays possfede d e s  i n s t a l l a t i o n s  d ' a d d u c t i o n  d ' e a u .  La s i t u a t i o n  e s t  encore  
p l u s  g r a v e  & 1 1 6 g a r d  de l a  c a n a l i s a t i o n  d e s  eaux p l u v i a l e s  e t  d e s  kgou ts ,  q u i  
n ' e x i s t e n t  pas ,  e t  on d o i t  p r o f i t e r  e n c o r e  seulement  d e  l a  g rande  p o r o s i t e  du s o l  
d ' o r i g i n e  vo lcan ique .  A long terme,  ce proc6d6, s e l o n  l e s  s p 6 c i a l i s t e s ,  provoquera  
l a  con tamina t ion  d e s  nappes s o u t e r r a i n e s  d ' e a u  p o t a b l e .  Des f o s s e s  d ' a i s a n c e  e t  
s e p t i q u e s  s o n t  u t i l i s g e s  p a r t o u t ,  e t  e l l e s  ne  p r e s e n t e n t  p a s  d e  problfeme imm6diats 
dans  l e s  v i l l a g e s  en r a i s o n  d e  l a  d e n s i t y  r u r a l e  peu @ l e v e e ,  e t  d e  l a  bonne p o r o s i t e  
du s o l .  Dans l e s  v i l l e s ,  p a r t i c u l i k r e m e n t  & Moroni, aucun c o n t r f i l e  s 6 r i e u x  n ' e s t  
e f f e c t u 6  s u r  l a  c o n s t r u c t i o n  e t  l e s  f o s s e s  p r e s e n t e n t  d e  g r a v e s  problfemes 
s a n i t a i r e s ,  q u i  vont  s ' a g g r a v e r  dans  un a v e n i r  trfes procha in .  

Les s e r v i c e s  d e  ramassaqe d e s  o r d u r e s  n ' e x i s t e n t  p ra t iquement  p a s .  Les h a b i t a n t s  
j e t t e n t  l e u r s  d e c h e t s ,  s o i t  aux a l e n t o u r s  imm6diats d e  l e u r s  h a b i t a t i o n s ,  s o i t  l e  
long  des  r o u t e s ,  s o i t  encore  dans  l a  mer. S e u l e  une p e t i t e  e x p e r i e n c e  d e  ramassage 
d ' o r d u r e s  e s t  t e n t 6 e  Moroni d e p u i s  l a  m i  - 1982. 

Consc ien t  d e  l a  p r i o r i t y  que reclament  l ' o r g a n i s a t i o n  e t  l e  d6veloppement du 
r e s e a u  de l ' h a b i t a t  pour l e  developpement du pays ,  l e  Gouvernement a  f a i t  a p p e l  aux 
Nat ions  Unies pour l ' a s s i s t a n c e  dans  l i e l a b o r a t i o n  d ' u n  p remier  p r o j e t  d1am6nagement 
des  e t a b l i s s e m e n t s  humains. La s t r a t e g i c  e t  l e s  o b j e c t i f s  g6n6raux dfam6nagement du 
t e r r i t o i r e  s o n t  en c o u r s  d 1 6 l a b o r a t i o n .  D ' o r e s  e t  d 6 j h  une s o c i 6 t 6  irnmobilihre e s t  
en  v o t e  de  c r e a t i o n  avec un programme d e  700 logements d e  p e t i t  e t  moyen s t a n d i n g .  
La p l u p a r t  d e  c e s  logements  s e r o n t  c o n s t r u i t s  d a n s  les g r a n d e s  v i l l e s ,  Moroni, 
Mutsamudu e t  Fomboni dans  l a  p e r i o d e  1983 - 1986. I 1  f a u t  t o u t e f o i s  s o u l i g n e r  que 
l ' a u t o - c o n s t r u c t i o n  de loqements e s t  t r h s  repandue aux Comores, e t  va  se d6velopper  
au m6me rythme. En revanche,  l a  f a b r i c a t i o n  d e s  mate r iaux  d e  c o n s t r u c t i o n  ne s u i t  
p a s  l e  rythme d e  developpement du s e c t e u r .  S e u l s  l e s  elfements en b o i s  ( p o r t e s ,  e t  
f e n g t r e s )  s o n t  f a b r i q u 6 s  s u r  p l a c e .  La p i e r r e  d e  chaux d ' o r i q i n e  c o r a l l i e n n e ,  l e  
s a b l e  des  p l a g e s ,  e t  l e s  f e u i l l e s  d e  p a l m i e r s  s o n t  l e s  s e u l e s  m a t i g r e s  p remieres  
l o c a l e s  u t i l i s e e s  dans  l a  c o n s t r u c t i o n  t r a d i t i o n n e l l e .  Les p a r p a i n g s  s o n t  l e s  
mater iaux l e s  p l u s  couramment u t i l i s e s  dans  l a  c o n s t r u c t i o n  moderne, e t  i ls s o n t  
entiferement f a b r i q u e s  & p a r t i r  du ciment import6.  Mise & p a r t  une b reve  e x p e r i e n c e  
r e a l i s 6 e  en 1978 avec d e s  b r i q u e s  en t e r r e  s t a b i l i s e e ,  aucun e f f o r t  n ' a  encore  6 t 6  
f a i t  pour u t i l i s e r  d e s  mate r iaux  ou d e s  b r i q u e s  f a b r i q u e e s  a p a r t i r  d e  l ' a r g i l e  ou 
d e  l a  pouzzolane.  A l ' h e u r e  a c t u e l l e  on n ' e s t  p a s  en mesure d e  q u a n t i f i e r  les 
p r 6 1 h e m e n t s  d e s  coraux n i  du s a b l e  d e s  p l a g e s .  T o u t e f o i s  l a  s i t u a t i o n  e s t  
c a t a s t r o p h i q u e ,  a t e l l e  e n s e i g n e  que l ' o n  a  vu d e s  p l a g e s ,  notamment au nord d e  l a  



DEVELOPPEMENT INDUSTRIEL 

L' isolement  gyoqraphique du pays e t  l e s  dimensions de  son march6 son t  des 
c o n t r a i n t e s  qu i  pfesent lourdement s u r  l e  s e c t e u r  de l ' i n d u s t r i e  e t  de l a  
manufacture. En o u t r e ,  l t e x i g u i t 6  du march6 f a i t  que beaucoup de p r o j e c t s  
manufac tur ie rs  ne sont  pas r en t ab l e s .  La p a r t  du s e c t e u r  i n d u s t r i e l  dans l e  PIB 
st61feve A 4,8 pourcent  (1980). C e t t e  p a r t  qui  6 t a i t  de 5 , 6  pourcent  en 1976 a 
diminu6 r6guliferement e n s u i t e ,  essent ie l lement  A cause de l a  b a i s s e  de  l a  product ion 
des d i s t i l l e r i e s  d'ylanq-ylang. 

Une e tude  e f f ec tuke  par  l e  Bureau i n t e r n a t i o n a l  de  t r a v a i l  (BIT) s u r  l a  
main-d'oeuvre indique qu 'au 30 ju in  1980, il y a v a i t  125 6 tab l i ssements  i n d u s t r i e l s  
avec un e f f e c t i f  t o t a l  d ' envi ron  700 personnes. Ces e t ab l i s semen t s ,  qu i  sont  pour l a  
p lupa r t  s i t u 6 s  dans l e s  grandes v i l l e s  ou A proximity de c e l l e s - c i ,  exercent  l e u r s  
a c t i v i t 6 s  dans l e s  domaines suivantq:  boulangerie ,  product ion e t  mise en b o u t e i l l e s  
de boissons s ans  a l coo l  e t  d ' e eu  qazeuse, confec t ion ,  s c i e r i e ,  f a b r i c a t i o n  de 
meubles, imprimerie, savonner ie ,  d i s t i l l a t i o n  de l 'y lang-ylang,  b i j o u t e r i e  e t  
a r t i s a n a t .  A sou l igne r  que l e  t r a i t emen t  des  gousses de v a n i l l e ,  du g i r o f l e  e t  du 
coprah e a t  consider6 comme a c t i v i t y  ag r i co l e .  Tous c e s  6 tab l i ssements ,  A l ' excep t ion  
d 'une d i s t i l l e r e  d'ylang-ylang ( l a  SCB) peuvent e t r e  consid6r6s comme de moyennes ou 
de  p e t i t e s  e n t r e p r i s e s  e t  s o n t  6galement r 6 p a r t i s  e n t r e  l e s  l i e s  de Grande-Comore e t  
d'Anjouan. Aucune a c t i v i t y  i n d u s t r i e l l e  n ' a  6k6 e n r e q i s t r 6 e  A Moh61i. 

I 1  y a  q u a t r e  boulangeries  aux Comores, deux A l a  Grand-Comore, deux ti Anjouan. 
E l l e s  fabr iquent  e s sen t i e l l emen t  du pa in  e t  de  l a  p a t i s s e r i e  s imple.  La f a r i n e  d e  
b l6  e a t  import6e. 

La s e u l e  e n t r e p r i s e  de mise en b o u t e i l l e  de  boissons non-alcoolis6es et d ' e a u  
gazeuse s e  t rouve  A Pa tsy  (Anjouan). Cr66e en 1973, e l l e  a  commenc6 ti produi re  
en 1975. Ses capi taux  d t a i e n t  en major i ty  S t r ange r s  mais viennent  d ' e t r e  cedes 
en 1982 ti des i n t 6 r 6 t s  locaux. 

Une v ingta ine  de p e t i t s  t a i l l e u r s  t r a v a i l l e n t  s u r  mesure. Les vetements de  
confec t ion  son t  import6s. 

On dynombre 59 menuiseries  f ab r iquan t  du mobi l ie r  e t  des p o r t e s  e t  f e n s t r e s .  
Les p l u s  importantes  s o n t  A Moroni e t  & Mutsamudu. Les copaux s o n t  j e t 6 s  devant 
l e s  menuiser ies ,  c e  qui  c o n s t i t u e  un foyer  de po l lu t i on  dans l e s  v i l l e s .  

I 1  e x i s t e  t r o i s  s c i e r i e s .  Cependant, l ' e x p l o i t a t i o n  fores t i fe re  6 t a n t  s6vferement 
l im i tke ,  s e u l e  l a  s c i e r i e  de  l a  Grande-Comore, qu i  appa r t i en t  A une s o c i 6 t 6  
6trangfere ( l a  SAGC), e s t  pleinement op6 ra t ionne l l e .  Sa product ion e s t  de 7 m3 
par  jour .  Les grumes proviennent des f o r e t s  de 7 400 ha que possfede l ' e n t r e p r i s e  
dans le sud de l ' l l e .  

Une seu l e  imprimerie e x i s t e  aux Comores, c r6ee  en 1979. 

La savonnerie ,  s i t u 6 e  & quelques kilomfetres au nord de Moroni a  6 t 6  cr66e en 
1974. En 1980 e l l e  a  produi t  197 tonnes de savon de manage & p a r t i r  du coprah 
l o c a l ,  a l o r s  que s a  capac i ty  i n s t a l l 6 e  e s t  de 400 tonnes par an. Le tour teau  
provenant de l a  savonnerie  est quelquefo is  u t i l i s 6  pour f ab r ique r  de l a  provende 
pour l ' a v i c u l t u r e .  

~ e s  d i s t i l l e r i e s  d'ylang-ylanq en sont  a r r i v 6 e s  u t i l i s e r  comme combustible 
presque exclusivement du bo i s ,  q u ' e l l e s  s e  procurent  p a r f o i s  d 'une  facon 
i l l 6 g a l e  e t  c e l a  & cause de l 'augmentat ion du co6t  du mazout. C e t t e  



augmentat ion e s t  6 l ' o r i g i n e  a u s s i  d e  l a  f e r m e t u r e  d ' u n  grand nombre d e s  p e t i t e s  
d i s t i l l e r i e s .  Une g rande  d i s t i l l e r i e  & Bambao a p p a r t i e n t  & l a  SCB ( c a p i t a u x  
e t r a n g e r s )  e t  p r o d u i t  e n v i r o n  deux tonnes  p a r  an (1981).  Le r e s t e  d e  l a  
p roduc t ion  e s t  a s s u r e e  p a r  d e  p e t i t e s  d i s t i l l e r i e s ,  t r k s  peu e f f i c a c e s ,  e t  don t  
l a  p roduc t ion  e s t  i n f e r i e u r e  A une tonne  p a r  an.  Des e f f o r t s  s o n t  f a i t s  pour 
u t i l i s e r  l ' e n e r g i e  s o l a i r e  mais l e s  r e s u l t a t s  r e s t e s  peu p r o b a n t s .  

- On compte 16 b i j o u t e r i e s  don t  14 & l a  Grande-Comore. Toutes  s o n t  en r 6 a l i t 6  d e s  
echoppes d ' a r t i s a n s ,  f a b r i q u a n t  d e s  b i j o u x  d ' o r  e t  d ' a r g e n t  exc lus ivement  
d e s t i n e s  au march6 l o c a l .  

- On denombre 10 000 a r t i s a n s  t r a v a i l l a n t  dans  l e s  s e r v i c e s .  l ' a r t i s a n a t  
a r t i s t i q u e  e t  d e  p e t i t e s  f a b r i c a t i o n s .  U s  p r o d u i s e n t  d e s  a r t i c l e s  en t e x t i l e ,  
de l a  v a n n e r i e ,  de  l a  p o t e r i e  e t  d e s  pifeces d e  b o i s  s c u l p t 6 e s .  

OUVRAGES HYDRAULIQUES ET INSTALLAT IONS HYDRO-ELECTR IQUES 

Bien que l e s  l l e s  d e s  Comores s o i e n t  vo lcan iques ,  chacune possfede d e s  
c a r a c t e r i s t i q u e s  b i e n  d i s t i n c t e s  dependant d e s  phases  v o l c a n i q u e s  q u i  l e s  o n t  
marquees. La Grande-Comore, l a  p l u s  r e c e n t e ,  p r e s e n t e  l a  p a r t i c u l a r i t 6  de  n ' a v o i r  
aucune r i v i g r e .  Le s o l  est peu profond e t  t r o p  permeable .  On est a l o r s  en p r e s e n c e  
d ' u n e  nappe aquiffere d ' e a u  douce s u r  l ' e a u  s a l e e  venue de l a  mer p a r  i n f i l t r a t i o n ,  
e t  l a  p o p u l a t i o n  est o b l i g e e  d e  r e c u e i l l i r  l e s  eaux d e  p l u i e  dans  d e s  c i t e r n e s .  S e u l  
dans  l a  c a p i t a l e  A Moroni, un f o r a g e  muni d ' u n e  s t a t i o n  d e  pompage r u d i m e n t a i r e  e t  
d ' u n  r e s e r v o i r ,  f o u r n i t  de  l ' e a u  & l a  v i l l e .  

A Anjouan, l a  deuxifeme l i e  en importance,  l e  massi f  c e n t r a l  est b i e n  i r r i g u 6  
mais  l e s  e x t r e m i t 6 s  s o n t  p l u t 6 t  a r i d e s  e t  denud6es.  P l u s  anc ienne  que l a  
Grand-Comore, Anjouan a  d e s  c o u r s  d ' e a u  permanents.  T o u t e f o i s  un phenomene d ' e r o s i o n  
du s o l  e s t  trfes marque du p r i n c i p a l e m e n t  a de mauvaises  t e c h n i q u e s  d e  c u l t u r e  e t  6 
une d e g r a d a t i o n  d e s  f o r g t s .  La p resence  d e s  c o u r s  d ' e a u  permanents  permet 
l ' a l i m e n t a t i o n  en eau a l a  p o p u l a t i o n .  Mayotte e t  Moh61i p r e s e n t e n t  l a  m&me 
s i t u a t i o n  qulAnjouan. 

Hydro616c t r i t6 :  S e u l e  l ' l l e  d lAnjouan possfede t r o i s  c e n t r a l e s  h y d r o e l 6 c t r i q u e s  
i n t e r c o n n e c t e e s  e t a b l i e s  p a r  l a  S o c i 6 t e  Bambao (e t ranqfere)  a l i m e n t a n t  l e s  
i n s t a l l a t i o n s  d e  l e u r s  p l a n t a t i o n s .  Actuel lement  s e u l e  l a  C e n t r a l e  d e  Marahani e s t  
en 6 t a t  de  fonct ionnement .  Les c e n t r a l e s  h y d r o 6 1 e c t r i q u e s  n ' u t i l i s a i e n t  p a s  
ple inement  I e  p o t e n t i e l  e n e r g e t i q u e  d e s  r i v i f e r e s  s u r  l e s q u e l l e s  e l l e s  s e  s i t u e n t .  
C ' e s t  pourquoi un programme d'amenaqer l e s  s i t e s  e s t  en c o u r s  d 1 6 1 a b o r a t i o n  e t  dont  
une p a r t i e  du f inancement  e s t  d6 jh  a c q u i s e .  Le programme i n t k g r e  a u s s i  une 
m i c r o - c e n t r a l e  h y d r o e l 6 c t r i q u e  & Moheli .  L 'ensemble  d e  c e  programme n ' a u r a  p a s  
d ' i n c i d e n c e s  s e r i e u s e s  s u r  l ' e n v i r o n n e m e n t ,  e t a n t  donne que l e s  r e a l i s a t i o n s  ne  s o n t  
que des  m i c r o - c e n t r a l e s  h y d r o 6 l e c t r i q u e s .  

TRANSPORT 

L ' i s o l e m e n t  g6ographique du pays ,  l e  f a i t  que l e s  l l e s  s o n t  6 l o i g n e e s  l e s  unes  
d e s  a u t r e s ,  e t  l e  caractfere  a c c i d e n t 6  du t e r r a i n  exacerben t  l e s  d i f f i c u l t e s  dues  a 
l ' i n s u f f i s a n c e  des  moyens d e  t r a n s p o r t  e t  d e  l ' i n f r a s t r u c t u r e  d e s  t r a n s p o r t s ,  s u r  



les l l e s ,  e n t r e  e l l e s ,  e t  e n t r e  1 ' A r c h i p e l  e t  I e  r e s t e  du monde. L ' expans ion  
6conomique pr6vue e t  l a  p o u r s u i t e  d e  l ' i n t k g r a t i o n  d e  l 3 c o n o m i e  e t  du marche du 
pays supposen t  l ' a m e l i o r a t i o n  d e s  t r a n s p o r t s .  

T r a n s p o r t s  r o u t i e r s  

Le d6veloppement d e s  t r a n s p o r t s  r o u t i e r s  semble s u i v r e  I e  developpement 
6conomique, avec l ' a u g m e n t a t i o n  du nombre d e s  v 6 h i c u l e s  & moteur e t  l ' a m e l i o r a t i o n  

* 
du r e s e a u  r o u t i e r .  Les r o u t e s  lonqean t  l e s  cotes d e s  deux l l e s  p r i n c i p a l e s  s o n t  
t e rminees  e t  d ' a u t r e s  t r avaux  d e  c o n s t r u c t i o n  e t  d ' a r n e l i o r a t i o n  du r 6 s e a u  s o n t  en 
c o u r s .  Neanmoins, en r a i s o n  du c a r a c t e r e  a c c i d e n t 6  du t e r r a i n ,  l e  r 6 s e a u  r o u t i e r  ne  

# p6nGtre p a s  e n c o r e  dans  bon nombre d e  zones  r u r a l e s ,  dont  c e r t a i n e s  s o n t  t r g s  
f e r t i l e s ,  c e  q u i  rend d i f f i c i l e  l e  t r a n s p o r t  d e s  p r o d u i t s  a g r i c o l e s  v e r s  l e s  v i l l e s .  
La p l u s  g rande  p a r t i e  d e s  p r o d u i t s  a g r i c o l e s  e s t  t r a n s p o r t e e  d o s  d'homme c a u s e  
d e s  d i f f i c u l t e s  d'accfes d e  c e r t a i n e s  r e g i o n s  e t  du coGt r e l a t i v e m e n t  61eve d e s  
t r a n s p o r t s .  L'emploi d e  b 6 t e s  d e  somme ou d e  t r a i t  q u i  c o n s t i t u e r a i t  un progrfes,  n e  
p a r a l t  pas  a c c e p t a b l e  pour d e s  r a i s o n s  d e  t r a d i t i o n ,  n i  p o s s i b l e  d a n s  c e r t a i n e s  
r e g i o n s  r u r a l e s  & cause  d e  l a  n a t u r e  vo lcan ique  du s o l .  

Le nombre d 'autornobi les  e t  d e  v 6 h i c u l e s  u t i l i t a i r e s  jug6 s u f f i s a n t  pour  les 
b e s o i n s  a c t u e l s  se s i t u e  e n t r e  1 8 0 0  e t  2 600, don t  60  pourcen t  & l a  Grande-Comore, 
40 pourcen t  6 Anjouan e t  un c h i f f r e  n e g l i g e a b l e  & Moht5li. Sur  ce t o t a l ,  535 
v 6 h i c u l e s  s o n t  d e s  t a x i s  e t  200 d e s  v e h i c u l e s  o f f i c i e l s .  60 pourcen t  d e s  t a x i s  s o n t  
d e s  " t ax i s -b rousse"  q u i  s o n t  d e s  camionne t tes  & r i d e l l e s  u t i l i s 6 e s  d a n s  l e s  zones  
r u r a l e s .  Les 40 pourcen t  r e s t a n t s  s o n t  d e s  b r e a k s  u t i l i s e s  e s s e n t i e l l e m e n t  dans  les 
v i l l e s .  Les que lques  v e h i c u l e s  u t i l i t a i r e s  a p p a r t i e n n e n t  & d e s  commercants, d e s  
e n t r e p r e n e u r s  et & 1 ' E t a t .  

T r a n s o o r t s  mar i t imes  

Le commerce e x t h r i e u r ,  q u i  joue  un role impor tan t  dans  l ' e c o n o m i e  du pays ,  
n 6 c e s s i t e  d e  bonnes l i a i s o n s  mar i t imes  i n t e r n a t i o n a l e s .  I1 f a u t  a u s s i  d e  bonnes 
l i a i s o n s  i n t e r - l l e s  & c a u s e  d e  l a  s p 6 c i a l i s a t i o n  a g r i c o l e  d e s  l l e s  e t  d e  
l t i m p o s s i b i l i t 6  d ' i n s t a l l e r  s u r  chacune une l a r g e  gamme d ' e t a b l i s s e m e n t s .  Les 
d e f i c i e n c e s  d e  I ' i n f r a s t r u c t u r e  e t  l a  d e t e r i o r a t i o n  d e s  n a v i r e s  f o n t  que les 
t r a n s p o r t s  mar i t imes  s e n t  i n s u f f i s a n t s .  

Le t r a n s p o r t  d e s  merchandises  e t  d e s  p a s s a q e r s  e n t r e  les l l e s  e s t  a s s u r e  p a r  une 
pen iche  de deberquement & fond p l a t  d e  9 0 t  en t r&s mauvais e t a t .  Derniferement l e  
pays  v i e n t  d 1 a c q u 6 r i r  un p e t i t  "beacher"  d e  3 0 0 t .  Un p e t i t  c a r g o  d e  300 t  a s s u r e  l e  
t r a n s p o r t  s u r t o u t  d e s  hydrocarbures  l i q u i d e s ,  un peu d e  f r 6 t  e t  que lques  p a s s a g e r s .  
P l u s i e u r s  b o u t r e s  d e  b o i s ,  8  & 10m d e  long ,  n a v i q a n t  & moteur ou & v o i l e  e t  don t  
aucune compagnie d ' a s s u r a n c e  n ' a c c e p t e  d ' a s s u r e r  l e  charqement ,  complktent  l a  f l o t t e  
du pays.  

- La s o c i 6 t 6  n a t i o n a l e  d e s  t r a n s p o r t s  m a r i t i m e s  (SONATRAM), c r 6 6 e  en sep tembre  

1982, poss6de egalement  t r o i s  c a r g o s  h o r s  s e r v i c e  don t  un p o u r r a i t  d e v e n i r  
o p d r a t i o n n e l  a p r b s  r e p a r a t i o n .  Les p l a n s  d ' e x p a n s i o n  d e  l a  SONATRAM p r 6 v o i e n t  
l ' a c q u i s i t i o n  d e s  n a v i r e s  s u i v a n t s :  

Ã 

- un p d t r o l i e r  d e  2 500 t  pour a s s u r e r  l a  l i a i s o n  r e q u l i h r e  d e s  p r o d u i t s  du 
r a f f i n a g e  du p e t r o l e  e n  provenance d e  l a  r e g i o n  du Gol fe ;  

- un ca rgo  d e  2 300 & 3 O O O t  pour a s s u r e r  l a  l i a i s o n  a v e c  l e s  pays  v o i s i n s  e t  
1 ' Europe. 



L ' i n f r a s t r u c t u r e  m a r i t  irne e s t  en v o t e  d '  a m e l i o r a t i o n .  Des t r avaux  
d'agrandisseiment du p o r t  d e  Mutsamudu 6 Anjouan o n t  commence au debut  d e  c e t t e  annee 
e t  vont  d u r e r  t r o i s  ans .  Le nouveau, p o r t  en eau p rofonde  pour ra  r e c e v o i r  6 q u a i  d e s  
n a v i r e s  d e  15 O O O t  e t  d e v e n i r  a i n s i  I e  p o r t  i n t e r n a t i o n a l  e t  d ' e c l a t e m e n t  d e s  
Comores. A Moheli ,  oh il n ' e x i s t e  pas  a c t u e l l e m e n t  d ' i n s t a l l a t i o n s  p o r t u a i r e s ,  I e  
Fonds europeen pour l a  developpernent (FED) f i n a n c e  une p a r t i e  de  l a  c o n s t r u c t i o n  e t  
d e  l ' equ ipement  d ' u n  p e t i t  p o r t  d e s t i n e  au t r a f i c  i n t e r - i l e s .  Le p o r t  d e  Mironi en L 

Grande-Cornore f a i t  a u s s i  l ' o b j e t  d'amenaqements f i n a n c e s  en p a r t i e  pa r  l e  FED. 

Les e x p o r t a t i o n s  comoriennes s e  composent e s s e n t i e l l e m e n t  d e  q u a t r e  p r o d u i t s :  
l e s  e s s e n c e s  d 'y lanq-y lanq ,  l a  v a n i l l e ,  I e  q i r o f l e  e t  l e  coprah ,  pour  un volume - 
g l o b a l  annuel  d e  p l u s  ou moins 2  5 0 0 t ,  t a n d i s  que l e s  i m p o r t a t i o n s  r e p r e s e n t e n t  un 
volume annuel  moyen de 8 3  O O O t .  E l l e s  s o n t  ca rac t6 r i s6e . s  p a r  l a  p a r t  6 l e v e e  des  
p r o d u i t s  a l i m e n t a i r e s  (30  QOOt). Le r i z  s e u l  avec 25 O O O t  p a r  an r e p r e s e n t s  1 5  6 2'5 
pourcen t  des  impor t a t  i o n s .  

EXPLOITATION DES RESSOURCES BIOLOGIQUE5 DE L A  TERRE 

Son o r i g i n e  e r u p t i v e  e t  s a  p o s i t i o n  geographique confferent 6 1 ' A r c h i p e l  d e s  
Comores un s o l  e t  un regime c l i m a t i q u e  peu f a v o r a b l e  6 une e x p l o i t a t i o n  a g r i c o l e  
i n t e n s i v e .  L @  predominance d e  m i c r o c l i m a t s  trfes c o n t r a s t g s  ( t r o p  s e e s  ou trop* 
humides) r e d u i t  sens ib lement  1 ' 6 t e n d u e  d e s  s e c t e u r s  convenant  6 chaque gamme d e  
p l a n t e s  c u l t i v 6 e s .  Les s o l s  s o n t  d e  s t r u c t u r e  f r a g i l e  ou c o n t r a i g n a n t e ,  peu 
p rofonds ,  exposes  e t  s e n s i b l e s  6 l ' e r o s i o n ,  e t  chimiquement peu r i c h e s .  

Se lon  1 ' 6 t u d e  e f f e c t u e e  p a r  1' IRAT en 1977 s u r  d e s  p r ~ s p o s i t i o n s  d '  a f f e c t a t i o n  
d e s  s o l s ,  l e s  s u r f a c e s  r e t e n u e s  comme p o l y v a l e n t e s  cor responden t  6 d e s  s o l s  d e  bonne 
q u a l i t 6  physicochimique d e  profondeur  s u p e r i e u r e  & 50 cm et dont  l a  p e n t e  n 'excfede 
p a s  19 pourcen t  s o n t  d e  l ' o r d r e  d e  1 7  OOOha. Les s u r f a c e s  " s u r c l a s ~ i 5 e s ' ~  p r e l e v e e s  se 
s i t u e n t  s u r  l e s  p e n t e s  compr i ses  e n t r e  1 3  et 60 pourcen t  et p r 6 s e n t e n t  d e s  
c o n t r a i n t e s  i m p o r t a n t e s  quan t  b l a  t e x t u r e  ou l a  p i e r r o s i t e ;  e l l e s  couvren t  34 lOOh. 
E n f i n  une p a r t i e  impor tan te  d e  t e r r e  e s t  occup6e t o t a l e m e n t  ou d e  manifere d i f f u s e  
p a r  d e s  c u l t u r e s  commercia les  p4rennes .  

L'economie v iv r i fe re  r e s t e  fondee s u r  l ' e x p o r t a t i o n  du  c o c o t i e r  e t  6 un deqr6 
moindre s u r  l e s  p r o d u c t i o n s  d e s  banenes  (33 OOOt/an) , d e s  t u b e r c u l e s  ( 3 3  OOOt/an), 
d e  r i z  d e  montagne ( 3  6 0 0 t / a n ) ,  d e s  16gumineuses ( 5  7 0 0 t / a n ) ,  f r u i t s  (2  400t /an)  
e t  d e s  lkgumes e t  f e u i l l e s  q u i  s o n t  d e s  c u l t u r e s  d e  c a s e .  

Les t e c h n i q u e s  d e  p r o d u c t i o n  s o n t  a r c h a i q u e s .  La d i s p o s i t i o n  d e  l a  f o r e t ,  l a  
p r e s s i o n  c r o i s s a n t e  s u r  l a  t e r r e ,  donnent n a i s s a n c e  6 d e s  systfemes e t  d e s  t e c h n i q u e s  
don t  l e  deqr6 d ' e v o l u t i o n  marque une p o s i t i o n  t r a n s i t o i r e  p a r t a g e e  e n t r e  d e s  . 
h a b i t u d e s  de  c u e i l l e t t e  e t  l a  n 6 c e s s i t 6  de  c u l t i v e r  pour p r o d u i r e .  Dans les b a s ,  l a  
c u l t u r e  v iv r i fe re  e s t  f o r t e m e n t  c o n d i t i o n n e e  p a r  l ' omni -p resence  d i f f u s e e  d e s  
c u l t u r e s  commerciales.  Dens l e s  h a u t s  oh l e  paysan n e  b 6 n 6 f i c i e  p a s  d e s  revenus  d e s  
c u l t u r e s  d e  r e n t e ,  Ie systgme d e  c u l t u r e  est p l u s  evo lu6  e t  p l u s  f n t e n s i f .  

Les t e c h n i q u e s  c u l t u r e l l e s  s o n t  r u d i m e n t a i r e s  e t  p r i m i t i v e s .  La p r e p a r a t i o n  du 
s o l  e s t  f a i t e  au ba ton  ou au cou teau  f o u i l l e u r .  L ' e n t r e t i e n  se r e d u i t  a u  desherbaqe  
r e a l i s 6  6 l a  main ou 6 l ' a i d e  d ' u n  cou teau .  L ' u t i l i s a t i o n  d e s  f e r t i l i s a n c s  
o r g a n i q u e s  e t  mineraux e t  6 p l u s  f o r t e  r a i s o n  c e l l e  d e s  p e s t i c i d e s ,  e s t  ignoree .  La 
p r o t e c t i o n  des  s o l s  c e n t r e  1 ' 6 r o s i o n  n ' e s t  p r a t i q u e e  q u t &  l a  Grand-Comore oh e l l e  
procfede d ' u n e  longue t r a d i t i o n .  



On peu t  r e t e n i r  comme domaine a q r i c o l e  e x p l o i t 6  de l ' o r d r e  d e  75 OOOha r e p a r t i  
d e  fagon t h 6 o r i q u e  en t r o i s  espaces:  

- 38 OOOha - r e s e r v e s  aux c u l t u r e s  v i v r i g r e s  a n n u e l l e s  ou p l u r i a n n u e l l e s ;  
- 31 OOOha - 6 l a  c o c o t e r a i e  e t  c u l t u r e s  a r b u s t i v e s  f r u i t i f e r e s ;  
- 6 OOOha - aux c u l t u r e s  commerciales (compte non t e n u  d e  l a  v a n i l l e  a s s o c i e e  au 

c o c o t i e r )  . 
L ' e l e v a q e ,  a c t i v i t k  d ' a p p o i n t  d e s  p o p u l a t i o n s ,  e n t r e  pour une p a r t  r e l a t i v e m e n t  

r 6 d u i t e  dans  116conomie comorienne. T o u t e f o i s  son role e s t  fondamental  dans  

* l ' e q u i l i b r e  n u t r i t i o n n e l .  Les e s t i m a t i o n s  d e s  e f f e c t i f s  animaux pour i ' ensemble  d e s  
t l e s  d a t e n t  d e  1973. En l ' a b s e n c e  d e  s t a t i s t i q u e s  p l u s  r e c e n t e s ,  on admet l e s  
e f f e c t i f s  s u i v a n t s :  40 000 bov ins ,  5 000 o v i n s ,  e t  45 000 c a p r i n s .  La p roduc t ion ,  
a n n u e l l e  d e  v iande  e s t  e s t i m e e  & 540t  pour l e s  bov ins ,  1 9 0 t  pour l e s  ov ins -capr ins .  
I 1  f a u t  a j o u t e r  l O O t  d e  v i a n d e  d e  p o u l e t  p rovenan t  & p a r t  & g a l e  d e  l ' e l e v a g e  
t r a d i t i o n n e l  et d e  l t 6 1 e v a g e  moderne, 800 000 l i tres d e  l a i t  e t  2 m i l l i o n s  d ' o e u f s .  

L A  PECHE 

Les q u a t r e  t les d e  l l A r c h i p e l  c o n t r o l e n t  d a n s  un rayon d e  50 km d e  l e u r  c o t e s  
une zone oc6anique d ' e n v i r o n  100 000 km2. Leur n a t u r e  vo lcan ique ,  p r e s e n t a n t  un 
r e l i e f  tourmente ,  s e  p ro ionqe  s o u s  l a  mer e t  rend d i f f i c i l e  l a  pfiche p a r  d e s  moyens 
a u t r e s  que d e s  f i l e t s  d e  s u r f a c e  ou d e s  p a l a n g r e s .  A l ' e x c e p t i o n  d e  Mayotte q u i  est 
e n t o u r g e  d 'une  ba r r i fe re  d e  r 6 c i f s  c o r a l l i e n s ,  & 1 1 i n t 6 r i e u r  d e s q u e l s  s 1 6 t e n d  une 
lagune d ' e n v i r o n  800 km2, les t r o i s  a u t r e s  l les p r e s e n t e n t  un p l a t e a u  c o n t i n e n t a l  
e t r o i t ,  y  compris  une zone d e  h a u t s  f o n d s  e n t r e  Mayotte e t  Anjouan s u r  une longueur  
d e  60 km. Le p l a t e a u  c o n t i n e n t a l  peu t  e t r e  e s t i m 6  & 2  600 km2 dont  60 pourcen t  
r a t t a c h e n t  au systfeme sous-marin d e  Mayotte e t  40 pourcen t  au systfeme sous-marin d e s  
t r o i s  a u t r e s  l l e s .  La maree moyenne y  est d e  4m e t  les l l es  s o n t  ba ign6es  du c o u r a n t  
s u d - e q u a t o r i a l  q u i  se d e p l a c e  v e r s  l ' o u e s t  & l a  v i t e s s e  d e  4m/sec. La t e m p e r a t u r e  
s u r f a c e  o s c i l l e  e n t r e  24O et 27OC. 

La p&che p r a t i q u k e  a c t u e l l e m e n t  aux Comores e s t  uniquement d e  t y p e  a r t i s a n a l .  
( I 1  n '  y  a  pas  d t a c t i v i t 6  d e  p@che i n d u s t r i e l l e . )  Elle r e p r e s e n t e  8  pourcen t  du PIB, 
e t  e n v i r o n  7 000 pficheurs,  don t  une p a r t i e  est employee & p l e i n  temps, q u i  v i v e n t  
d a n s  une c e n t a i n e  d e  v i l l a g e s  Ie long d e s  cotes d e  l a  Grande-Comore, Anjouan e t  
Moh61i. 11s s o n t  equ ip6s  d ' e n v i r o n  3 000 & 3 500 p i r o g u e s  & b a l a n c i e r  e t  pfichent 
p r i n c i p a l e m e n t  & l a  main ( p a l a n g r o t t e )  . 

On ne d i s p o s e  p a s  d e  donnees s t a t i s t i q u e s  concernan t  I e  n iveau  d e  revenu d e s  
p s c h e u r s  mais  l a  p a u v r e t 6  de  l e u r s  kquipements  e t  l ' a b s e n c e  d e  moyens d e  

- c o n s e r v a t i o n  du p o i s s o n  montrent  q u ' i l s  o n t  un n iveau  d e  v i e  extremement bas .  La 
p r o d u c t i o n  e s t  e s t im6e  & 4  O O O t ,  vendue e n  f r a i s  aux consommateurs, souven t  
d i r e c t e m e n t  6 l a  p lage .  Le sa lage-sechage  e s t  p r a t i q u e  & Moh6li mais  s u r  une p e t i t e  
q u a n t i t y .  La demande l o c a l e  d e  p o i s s o n s  f r a i s  n ' e s t  p a s  s a t i s f a i t e .  I1 en r 6 s u l t e  un 

v niveau  d e  p r i x  au d e t a i l  a s s e z  e lev6 :  p l u s  d e  700 F r s .  comoriens  l e  kg d e  po i s son  6 
Moroni. 

La t e c h n i q u e  d e  peche l a  p l u s  commune est l a  l i g n e  6 l a  main ( p a l a n g r o t t e ) ;  l e s  
lampes,  t y p e  f'F6tromax'' s o n t  souvent  u t i l i s e e s  pour a t t i r e r  l e  po i sson .  Les f i l e t s  
s e n t  rarement  u t i l i s g s  s a u f  & Anjouan e t  Ch ind in i  (Grande-Cornore). Les p i r o g u e s  o n t  
un doub le  b a l a n c i e r  e t  mesurent  3 6 7m d e  long  e t  0,5m d e  l a r g e .  Les pgcheurs  
u t i l i s e n t  g6n6ralement l a  p a g a i e  e t  q u e l q u e f o i s  l a  v o i l e .  Les moteurs  hors-bord s o n t  
p resque  i n e x i s t a n t s  & c a u s e  d e  l a  t a i l l e  r 6 d u i t e  d e s  p i rogues .  A Moroni, il y  a  



e n v i r o n  c i n q  & s i x  b a t e a u x  m o t o r i s e s  q u i  a p p a r t i e n n e n t  A d e s  p a r t i c u l i e r s ,  l e s q u e l s  
les u t i l i s e n t  pour  remorquer  les p i r o q u e s ,  r e c e v a n t  en  r e t o u r  une p a r t i e  d e  l e u r  
p r i s e  d e  p o i s s o n s .  Recemment l e  Japon a  f a i t  un don au  Gouvernement comorien  d ' u n e  
c e n t a i n e  de  p i r o g u e s  moteur en  m a t i e r e  p l a s t i q u e .  Ces p e t i t s  b a t e a u x  d e  pecne  von t  
q u e l q u e  peu a m e l i o r e r  l a  peche  a r t i s a n a l e  e t  p e r m e t t r o n t  d ' a u q m e n t e r  s e n s i b l e m e n t  Ie 
t a u x  d ' e x p l o i t a t i o n  d e  r e s s o u r c e s  d e m e r s a l e s  e t  h a l i e u t i q u e s .  Le d6veloppement d e  l a  
peche  i n d u s t r i e l l e  ne  p e u t  e t re  e n v i s a g e  & c o u r t  t e r m e  du f a i t  d e  l ' i n s u f f i s a n c e  d e s  
a p p a t s  ( s a u f  d a n s  I e  l agon  d e  M a y o t t e ) ,  d e  l ' a b s e n c e  d ' i n f r a s t r u c t u r e  p o r t u a i r e  
a p p r o p r i e e ,  du manque d e  p e c h e u r s  q u a l i f i e s  et  d e  l ' i m p o r t a n c e  d e s  i n v e s t i s s e m e n t s  
i n i t i a u x  & c o n s e n t i r .  

La p r o d u c t i o n  t o t a l e  d e s  t r o i s  l l e s  (Grand-Comore, Anjouan e t  Mohel i )  es t  
e s t i rnee  & 4 OOOt/an d o n t  55 p o u r c e n t  est c o n s t i t u e e  d e  t h o n ,  l e  p o i s s o n  demersa l  e t  
p t l a g i q u e  c o t i e r  comptant  pour  1 8 0 0 t  e t  Ie  t h o n  2 O O O t .  La consommation moyenne 
a n n u e l l e  p a r  t e t e  est d ' e n v i r o n  13 kg d e  p o i s s o n  f r a i s  ( a l o r s  que  ce l le  d e  l a  v i a n d e  
es t  d e  4 kq /h /an ) .  Mais il f a u t  n o t e r  que  60 p o u r c e n t  d e s  p r i s e s  s o n t  consomm6es 
d a n s  les  v i l l a g e s  d e s  pgcheur s .  Le p o i s s o n  est  vendu d i r e c t e m e n t  s u r  l a  p l a g e  aux 
consommateurs.  Durant  l a  h a u t e  s a i s o n  d e  pgche ,  les  p e c h e u r s  von t  d a n s  les  c e n t r e s  
u r b a i n s  v e n d r e  l e  p o i s s o n .  Les p a y s a n s  d e  l ' i n t e r i e u r  von t  e g a l e m e n t  d a n s  les  
c e n t r e s  d e  peche  ob l e  p o i s s o n  est  6chang6 c o n t r e  d e s  p r o d u i t s  a g r i c o l e s .  I1 en 
r t s u l t e  que  l ' i n f r a s t r u c t u r e  d e  c o m m e r c i a l i s a t i o n  est  tres r 6 d u i t e .  11 n '  y a  p a s  d e  
t a x e s  ou d e  p r i x  f i x e s  pour  l e  p o i s s o n .  

11 n '  y  a  p a s  d e  p o r t  d e  peche  d a n s  1 ' A r c h i p e l .  Pas  p l u s  d ' a i l l e u r s  que  
d ' e n t r e p f i t s  f r i g o r i f i q u e s  n i  d16qu ipemen t  d e  c o n g e l a t i o n .  La c o n s t r u c t i o n  d e  
f a b r i q u e s  d e  g l a c e  e t  d ' i n f r a s t r u c t u r e s  d e  c o n g e l a t i o n  e t  d e  c o n s e r v a t i o n  du p o i s s o n  
a  6 t 6  e n t r e p r i s e  d a n s  chaque  l i e  ma i s  e l l e  n ' a  p a s  k t 6  compl6t6e .  La SODEPEC 
nouve l l emen t  cr&e e t  appuy6e f i n a n c i e r e m e n t  p a r  l a  Banqye a f r i c a i n e  pour  l e  
developpement  (BAD) compte r e l a n c e r  l e  p r o j e c t  pour  a m e l i o r e r  l a  p r o d u c t i o n ,  l a  
consommation e t  l a  d i s t r i b u t i o n .  En e f f e t  l e  p r o j e t  f i n a n c e  p a r  l a  BAD compor t e  l a  
c r e a t i o n  d e  f l o t t i l l e s  d e  p e t i t s  b a t e a u x  d e  peche  m o t o r i s t s  ( l e  don du Japon  e n  
c o n s t i t u e  une p a r t i e ) ,  l a  f o u r n i t u r e  d e  f o n d s  n 6 c e s s a i r e s  & l ' a c h a t ,  e t  & l e u r  
d i s t r i b u t i o n  aux p e c h e u r s  d t 6 q u i p e m e n t s  d e  p k h e  a m e l i o r e s ,  l a  c o n s t r u c t i o n  
d ' i n s t a l l a t i o n s  pour  f a c i l i t e r  l ' a b o r d a g e ,  a i n s i  que  l ' i n s t a l l a t i o n  d e  s y s t k m e s  d e  
c o n s e r v a t i o n s  s o u s - f r o i d  et d e  c o n g t l a t i o n ,  l ' a c h a t  d e  v 6 h i c u l e s  e t  l a  f o r m a t i o n  d e  
t e c h n i c i e n s  comor iens  d e  n i v e a u  moyen. I1 p e r m e t t r a  d ' a u q m e n t e r  s e n s i b l e m e n t  l e  
t a u x  d ' e x p l o i t a t i o n  d e s  r e s s o u r c e s  d h e r s a l e s  e t  h a l i e u t i q u e s  d a n s  l a  zone  d e s  1 2  
milles n a u t i q u e s  r 6 s e r v 6 e s  & l a  peche  a r t i s a n a l e .  

PROSPECTION ET EXPLOITATION DES RESSOURCES MINERALES (CORAIL ET SABLE) 

T o u t e s  les l l e s  d e s  Comores s o n t  d ' o r i g i n e  v o l c a n i q u e  r e l a t i v e m e n t  r g c e n t e ,  
E l l e s  n ' o n t  aucun l i e n  g e o l o g i q u e  a v e c  Madagascar n i  a v e c  l a  r e g i o n  c o t i g r e  d e  
1 ' A f r i q u e  q u i  l e u r  est p r o c h e  e t  ne  s e m b l e n t  p a s  p o s s t d e r  d e  g i s e m e n t  m i n i e r  
d '  i n t t r e t  tconomique,  m a l g r t  1' a b s e n c e  d ' u n e  e t u d e  s y s t e m a t i q u e  d e  p r o s p e c t  i o n  
m i n i e r e .  La cote est  q t n 6 r a l e m e n t  c o n s t i t u t e  d e  l a v e s  n o i r e s  c o r a i l l e u s e s  e t  d e  
b a s a l t e  ma i s  compor te  q u e l q u e s  p l a g e s  s a b l o n n e u s e s .  

Les s e u l e s  r e s s o u r c e s  q u i  e x i s t e n t  s o n t  l e  s a b l e ,  les  c o r a u x  e t  l a  pouzzo lane  
q u i  s o n t  u t i l i s t s  p a r  l ' i n d u s t r i e  du b i i t iment .  En e f f e t  les t r a v a u x  p u b l i c s  d a n s  l e  
PIB est d e  9 , 2  p o u r c e n t  en  1980 e t  d e v r a i t  c o n t i n u e r  & se d t v e l o p p e r  f o r t e m e n t  d a n s  
l e s  a n n t e s  h v e n i r .  Seulement  l ' a u t o - c o n s t r u c t i o n  d e  logemen t s  es t  t r g s  r6pandue.  En 
r e v a n c h e  l a  f a b r i c a t i o n  d e s  m a t t r i a u x  d e  c o n s t r u c t i o n  n e  s u i t  p a s  ce ry thme.  A i n s i  



l a  p i e r r e  61 chaux d ' o r i g i n e  c o r a l l i e n n e ,  I e  s a b l e  e t  que lque  peu l a  pouzzolane s o n t  
les s e u l e s  matiferes premiferes u t i l i s e e s  pour l a  c o n s t r u c t i o n  en d u r .  Mise 61 p a r t  une 
p e t i t e  e x p e r i e n c e  r e a l i s e e  en 1978 avec d e s  b r i q u e s  d e  t e r r e  s t a b i l i s e e  aucun e f f o r t  
n ' a  e n c o r e  6 t 6  f a i t  pour u t i l i s e r  d e s  matgr iaux ou d e s  b r i q u e s  f a b r i q u e s  & p a r t i r  d e  
1 ' a r g i l e .  

I 1  s ' e n  s u i t  une d e s t r u c t i o n  du r e c i f  c o r a l l i e n  p r o t e g e a n t  l e s  c o t e s  d e s  t i e s ,  b 
un rythme i n q u i e t a n t .  Bien q u ' i l  n ' e x i s t e  p a s  d e  moyens pour q u a n t i f i e r  les tonnes  
d e  coraux pr61ev6es s u r  l e  r e c i f ,  on peu t  e s t i m e r  que c e  pr61kvement p o s e r a  
d 'enormes problfemes s u r  l ' e q u i l i b r e  6co log ique  d e s  zones  co t i fe res .  D6j61 dans  
c e r t a i n e s  r e g i o n s  61 Moheli e t  61 Anjouan, q u e l q u e s  v i l l a g e s  &tiers s o n t  menaces. A 
c a u s e  d e  l a  d e s t r u c t i o n  du r e c i f  c o r a l l i e n  q u i  s e r t  d e  b r i se -vagues  au l a r g e  d e s  
c o t e s ,  les vaques a r r i v e n t  avec  f o r c e  s u r  l e s  c o t e s  e t  u s e n t  c e s  de rn i fe res .  Donc, 
l e s  v i l l a g e s  c o t i e r s  en a r r i v e n t  61 c o n s t r u i r e  d e s  d i g u e s  d e  p r o t e c t i o n .  Le cas du 
v i l l a g e  d e  B i b i n i  & Anjouan est t y p i q u e .  En e f f e t  p resque  chaque annee l e s  
h a b i t a n t s  du v i l l a g e  s e n t  o b l i g e s  d e  r e c o n s t r u i r e  l a  d i g u e  p r o t e c t r i c e  a p r e s  l a  
s a i s o n  des  moussons. Sou l ignons  & t i t r e  d ' i n f o r m a t i o n  qu'61 Mayotte,  l e  r e c i f  d e  
c o r a i l  dans  l e  lagon est a t t e i n t  p a r  une b a c t d r i e  e n c o r e  inconnue. Une e t u d e  
e f f e c t u e e  p a r  1'ORSTOM e s t  en c o u r s .  

Le s a b l e  r e n t r e  a u s s i  d a n s  les mate r iaux  d e  c o n s t r u c t i o n ;  melange avec  du c iment  
il sert pour l a  f a b r i c a t i o n  d e s  p a r p a i n g s .  A l o r s  l e s  p l a g e s  s o n t  l a  s o u r c e  t o u t e  
des ignee .  La a u s s i ,  p a s  d e  s t a t i s t i q u e s  pour de te rminer  l e s  q u a n t i t e s  de  s a b l e  
p r e l e v e e s  s u r  les p l a g e s .  T o u t e f o i s  on a  vu en l ' e s p a c e  d e  que lques  annees  d e s  
p l a g e s  e n t i k r e s  d i s p a r a i t r e  d e  l a  c a r t e  notamment d a n s  l a  r e g i o n  nord d e  l a  
Grand-Comore. 

La pouzzolane e s t  u t i l i s 6 e  a u s s i  pour l a  c o n s t r u c t i o n  mais  en q u a n t i t e s  t r k s  
limitees. Pendant l e s  ann6es  s o i x a n t e  e t  s o i x a n t e - d i x  l e s  Comores o n t  e x p o r t 6  l a  
pouzzolane v e r s  Madagascar. En e f f e t  l a  pouzzolane r e n t r e  dans  l a  composi t ion d e  
f a b r i c a t i o n  du ciment e t  une e n t r e p r i s e  malgache s ' a p p r o v i s i o n n a i t  aux Comores. 
L ' o p e r a t i o n  a  c e s s e  d e p u i s  1974. Sou l iqnons  que pour l e  moment l ' e x t r a c t i o n  d e  l a  
pouzzolane n e  pose aucun probleme majeur.  Au c o n t r a i r e ,  l a  pouzzolane a c t i v e ,  q u i  
e s t  en q u a n t i t 6  abondant ,  p o u r r a i t  s e r v i r  d e  s u b s t i t u t i o n  aux mattSriaux d e  
c o n s t r u c t i o n  t r a d i t i o n n e l s  - coraux e t  s a b l e  - p u i s q u ' e l l e  a  l e s  c a r a c t g r i s t i q u e s  
n e c e s s a i r e s  pour remplacer  c e s  deux p r o d u i t s .  I1 ne manque qu 'une  e t u d e  a p p r o f o n d i e  
s u r  l ' u t i l i s a t i o n  d e  l a  pouzzolane dans  l a  c o n s t r u c t i o n .  C e l l e - c i  e s t  d ' a u t a n t  p l u s  
n e c e s s a i r e  du f a i t  que non seulement  l a  pouzzolane peu t  remplacer  l e  s a b l e  e t  l e s  
coraux ,  mais  a u s s i ,  c ' e s t  l a  s o l u t i o n  f i n a l e  pour emp6cher l a  d e s t r u c t i o n  d e  
l ' env i ronnement  c f i t i e r  e t  marin.  

T O U R 1  SME 

Les Comores, avec l e u r  c l i m a t  t r o p i c a l ,  l 9 i n t 6 r 6 t  d e  l e u r s  v i e i l l e s  v i l l e s ,  l e u r  
v 6 g e t a t i o n  t r o p i c a l e  l u x u r i a n t e  e t  l e u r  faune  v a r i e e ,  d i s p o s e n t  d ' a t t r a i t s  q u i  
conv iennen t  61 une c l i e n t e l e  t o u r i s t i q u e  a i s e e .  Cheque l i e  comporte d e s  t r a i t s  q u i  
l u i  s o n t  p ropres :  Grande-Comore, son volcan s p 6 c t a c u l a i r e ,  un d e s  g r a n d s  c r a t k r e s  du 
monde, Anjouan s e s  paysaqes  montagneux, Mayotte,  s a  lagune d e  coraux e t  Moheli ,  s e s  
p l a g e s  sauvaqes  e t  d 6 s e r t e s .  

En 1980, il y  a  eu 5 000 a r r i v 6 e s  aux Comores. Sur  c e  nombre 1 900 personnes  
seulement  s 6 j o u r n a i e n t  dans  l e s  h o t e l s .  La p l u p a r t  d ' e n t r e  eux 6 t a i e n t  aux Comores 
pour a f f a i r e s  ou pour t r a v a i l l e r  b d e s  p r o j e t s  d ' a i d e  e x t e r i e u r e .  La c a p a c i t 6  
h o t e l i e r e  du pays e s t  a c t u e l l e m e n t  d e  103 chambres r e p a r t i e s  en c i n q  h o t e l s  q u i  
occupent  env i ron  120 employ6s. 



J u s q u ' h  une d a t e  r k c e n t e ,  c e t t e  c a p a c i t y  ho te l i f e re  6 t a i t  s o u s - u t i l i s 6 e  p a r c e  que 
l e s  l i a i s o n s  i n t e r n a t i o n a l e s  6 t a i e n t  mauvaises e t  que l e s  Comores n ' a v a i e n t  p a s  d e  
c o n t a c t s  avec l e s  agences  d e  voyage i n t e r n a t i o n a l e s  e t  l e s  c h a i n e s  hf i te l i feres .  
Depuis  quelque temps cependan t ,  1 1 a m 6 1 i o r a t i o n  d e s  l i a i s o n s  a k r i e n n e s  
i n t e r n a t i o n a l e s ,  l ' a s s o c i a t i o n  r 6 c e n t e  avec une c h a i n e  hf i te l i fere  e t  b i e n t f i t  avec une 
a u t r e ,  l ' a c c r o i s s e m e n t  d e  l ' a i d e  e t  l ' o r g a n i s a t i o n  d e  p l u s i e u r s  conf6rences  e t  w 

r e u n i o n s  i n t e r n a t i o n a l e s  o n t  c o n t r i b u e  r e m p l i r  les hf i t e l s .  

Ces deux p r o j e t s  h o t e l i e r s  susment ionn6s p o r t e r o n t  l a  c a p a c i t y  h f i t e l i h r e  h  500 
lit e n v i r o n ,  c e  q u i  d e v r a i t  s u f f i r e  pour l e s  b e s o i n s  d e  l a  decenn ie  en cours'. - 
Cependant il e s t  tr&s peu p r o b a b l e  que l e  t o u r i s m e  d e  masse p u i s s e  s ' i n s t a l l e r  aux 
Comores comrne dans  les l i e s  v o i s i n e s ,  S e y c h e l l e s  e t  1 ' I l e  Maurice c a r  les p l a q e s  
s o n t  p e t i t e s  e t  peu n m b r e u s e s .  Les a u t o r i t e s  f a v o r i s e n t  une 6 v o l u t i o n  p ruden te  d e  
c e  s e c t e u r  e t  pryfferent encourager  I e  t o u r i s m e  d e  q u a l i t 6 .  
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TANZANIA NATIONAL REPORT : b y  G. Kanukala 

I BACKGROUND INFORMATION 

- 
Tanzania l i e s  j u s t  south o f  t h e  equator between the  Great Lakes ( V i c t o r i a ,  

Tanganyika and Nyasa) and the Ind ian Ocean. I t s  area, i nc lud ing  59,050 km2 o f  i n l a n d  - waters, i s  945,050 km2, a l l  o f  which, except f o r  a narrow b e l t ,  l i e s  a t  an a l t i t u d e  

o f  over 30Qm. To the west o f  t he  Ind ian Ocean, s t r e t c h i n g  from the border o f  Kenya 
t o  Mozambique, the re  are f i v e  reg ions i n  add i t i on  t o  Zanzibar and Pemba Is lands:  
Tanga, Dar es Salaam, Coast, L i n d i  and Mtwara. 

The Ind ian  Ocean coast i s  character ized by  sweeping sand beaches, rocky outcrops 
and developing f r i n g i n g  c o r a l  ree fs .  It i s  broken by  sandstone c l i f f s  and es tuar ine  
i n l e t s  w i th  swamps and mangrove areas. Coral r e e f s  do n o t  occur a t  the  mouths o f  
seasonal streams. This i s  due t o  the  s i l t  load o f  the water and the  u n a v a i l a b i l i t y  
o f  hard substrata a t  such locat ions .  They are  a lso i n te r rup ted  b y  the  entrance o f  
several  r i v e r s  o f  which the  R u f i j i ,  t h e  Ruvu, t h e  Pangani and the ("bwankulu are  the  
major ones. 

The presence o f  c o r a l  ree fs  p lays a s i g n i f i c a n t  r o l e  i n  the  s u s c e p t i b i l i t y  o f  an 
area t o  erosion as they c reate  a b a r r i e r  which p ro tec ts  t h e  beaches. Unfor tunately,  
c o r a l  r e e f s  i n  the  v i c i n i t y  o f  urban cent res  ( e s p e c i a l l y  Dar es Salaam, Tanga and 
Mtwara) are subject  t o  frequent b l a s t i n g  by  fishermen. I n  Dar es Salaam, f o r  
instance, along the Afr icana - Kunduchi area, much o f  t he  c o r a l  r e e f  has been 
destroyed t o  a great  extent  b y  dynamite f i sh ing ,  hence exposing the  area t o  erosion. 
The explosions smash the c o r a l s  and consequently t h e  product ive r e e f s  are reduced t o  
l i f e l e s s  rubb le  resembling bomb c ra te rs .  The hab i ta t s  where f ishes and o ther  
reef-dwel l ing organisms l i v e ,  feed and breed are destroyed. I n  some cases, t h e  c o r a l  
reefs are  damaged by  excessive s i l t a t i o n  caused b y  s o i l  erosion due t o  defores ta t ion  
and poor a g r i c u l t u r a l  p rac t ices  c lose t o  r i v e r s .  Harbour development, i n v o l v i n g  
dredging and dunping, damages r e e f s  around Dar es Salaam due t o  s i l t a t i o n .  
Nevertheless, t h e  spectacular beauty o f  c o r a l  formations and r e e f  communities i s  a 
r i c h  he r i t age  o f  t he  people o f  Tanzania and a p r i n c i p a l  a t t r a c t i o n  t o  t o u r i s t s  
v i s i t i n g  the  coast. 

The c o a s t l i n e  s t re tches 800 km along the Ind ian Ocean from the Kenyan t o  
Mozanbiquan borders w i th  a 200 m i les  wide o f f sho re  Exclusive Economic Zone (EEZ) . 
The coast has a very  narrow s t r i p  o f  con t inen ta l  s h e l f  vary ing from about 6 km wide 
t o  a maximum o f  64 km a t  areas around Mafia, Zanzibar and Pemba Is lands.  I t s  ex tent  
i s  from 4'39'' t o  10Q28"S and i t  has an area o f  18,509 km2 (FAO, 1979). The 

a con t inen ta l  s h e l f  area o f  each reg ion i s  as fol lows: Coast 8,100 km2, Tanga 2,200 
Ian2 and Mtwara 1,860 km2 (Wijkstrome, 1974). Although i t  has the  most l i m i t e d  
con t inen ta l  she1 f, M t  wara has the  highest  concent ra t ion  o f  f i s h i n g  vessels. 

f 

There are numerous smal l  i s l ands  o f f  t he  coast. Some are ra i sed  f o s s i l  c o r a l  
p l a t  forms, o thers  are sand banks. These support some t e r r i t o r i a l  vegetat ion and 
fauna ( i nc lud ing  fo r  instance the g i a n t  coconut crab, Birgus l a t r o  (L inn  .) . The 
smaller i s l ands  do n o t  support human sett lements due t o  the  u n a v a i l a b i l i t y  o f  f resh 
water though they are v i s i t e d  by  fishermen fo r  shor t  periods. Some o f  these i s l a n d s  
are c r i t i c a l l y  important f o r  the nest ing  a c t i v i t i e s  o f  t u r t l e s  and b i r d s .  Maziwi, 
North Funjore, Shungu ^ f a i l i ,  Nyororo, Barakani are the most important nes t ing  
grounds. The main i s lands  o f  importance o f f sho re  are Zanzibar, Pemba and Mafia, a l l  
o f  which stand on c o r a l  f l a t s .  Mangroves are common i n  she l te red bays and estuar ies.  



They p r o v i d e  a  s u b s t r a t u n  and s h e l t e r  f o r  many impor tan t  s p e c i e s  o f  f i s h  and prawns, 
p a r t i c u l a r 1  y  i n  t h e  predator-prone j u v e n i l e  s t a g e s .  E s t u a r i e s  o f  l a r g e  r i v e r s ,  e  .g . 
t h e  R u f i j i ,  a long t h e  c o a s t  have  e x t e n s i v e  d e l t a s  f o r e s t e d  by mangroves.  They a r e  
h i g h l y  p r o d u c t i v e ,  c o n t r i b u t i n g  t o  t h e  d e t r i t u s  c h a i n  a s  l e a v e s  a r e  washed o u t  i n t o  
t h e  o f f s h o r e  wa te r s .  However, t h e  f o r e s t s  a r e  t h r e a t e n e d  by i n t e n s i v e  c ropp ing  f o r  
p o l e s  and firewood and by c l e a r a n c e  o f  l a r g e  a r e a s  f o r  s a l t  p roduc t ion  - it is  
d i s h e a r t e n i n g  t o  o b s e r v e  such expanded c l e a r i n g  o f  t h e  Kunduchi mangroves,  n o r t h  o f  - 
Dar es Salaam. 

Land-based s o u r c e s  o f  p o l l u t i o n  -. 
I n d u s t r i a l  and domest ic  e f f l u e n t s  a r e  t h e  major p o l l u t a n t s  d i scharged  i n t o  

s t r e a m s  and e v e n t u a l l y  t o  t h e  ocean .  When t h e y  a r e  c o n c e n t r a t e d ,  o r  c o n t a i n  c e r t a i n  
non-degradable  s u b s t a n c e s ,  t h e y  may harm t h e  mar ine  ecosystem.  

Whereas heavy m e t a l  p o l l u t i o n  is no l o n g e r  a  problem i n  Tanzania due t o  t h e  low 
l e v e l  o f  i n d u s t r i a l i z a t i o n  and u n s o p h i s t i c a t e d  a g r i c u l t u r a l  p r a c t i c e s ,  t h e  renewed 
s e a r c h  f o r  s o u r c e s  o f  m i n e r a l s  be ing  extended t o  t h e  s e a  may n e v e r t h e l e s s  r e s u l t  i n  
i n c r e a s e d  mar ine  p o l l u t i o n  i n  l o c a l i z e d  a r e a s .  The d e t e r m i n a t i o n  t o  e s t a b l i s h  heavy 
i n d u s t r i e s  i n  t h e  near  f u t u r e  may u l t i m a t e l y  make t h i s  a  b i g  problem. 

The a g r i c u l t u r a l  u s e s  o f  p e s t i c i d e s  and a r t i f i c i a l  f e r t i l i z e r s  h a s  i n c r e a s e d  o f  
l a t e .  The washing o f  o r g a n o c h l o r i n e s  i n  l a r g e  q u a n t i t i e s  i n t o  t h e  s e a  p o l l u t e s  t h e  
mar ine  environment .  Recent s t u d i e s  on t h e  impact  o f  p e s t i c i d e s  e .g .  DOT on mar ine  
o rgan i sms  have demonstra ted t h a t  c o n c e n t r a t i o n s  t h a t  a r e  n o t  s u f f i c i e n t  t o  c o n t r o l  
many s p e c i e s  o f  p e s t i f e r o u s  i n s e c t s  can  k i l l  o r  immobil ize  c r u s t a c e a n s ,  f i s h e s  and 
m o l l u s c s ,  and d i s r u p t  t h e i r  schoo l ing  and feed ing  behaviour  . 
Cl imate  

The c o a s t a l  a r e a s  a r e  normal ly  h o t  and humid with l i t t l e  v a r i a t i o n  i n  
t empera tu re .  N e v e r t h e l e s s  i t  is t h e  d i s t a n c e  from t h e  I n d i a n  Ocean and t h e  a l t i t u d e  
t h a t  main ly  d e t e r m i n e  t h e  c l i m a t e .  For Dar e s  Salaam t h e  mean d a i l y  t e m p e r a t u r e  is 
about  26'C, t h e  mean s e a s o n a l  r ange  about  4 ' ~  and t h e  d a i l y  r a n g e  c l o s e  t o  E a C .  The 
r e l a t i v e  humidi ty  r e a c h e s  100 per  c e n t  on near1  y  e v e r y  n i g h t  o f  t h e  year  and r a r e l y  
d r o p s  below 55 per  c e n t  d u r i n g  t h e  day .  Average r a i n f a l l  is u s u a l l y  under 1100 mm i n  
a  year  b u t  f o r  some y e a r s  t h e  t o t a l  r a i n f a l l  is 50 per c e n t  above o r  below t h i s  
l e v e l .  For t h e  Tanqa r e g i o n  i t  is 1,200-1,400 mn per year i n  t h e  c o a s t a l  s t r i p  and 
d e c r e a s e s  i n l a n d ,  f o r  i n s t a n c e  850 mm i n  Handeni town and o n l y  about  500 mm per year 
i n  t h e  Masai s t e p p e .  R a i n f a l l  a l s o  i n c r e a s e s  wi th  a l t i t u d e  and r e a c h e s  1,500-2,000 
mm (depending a l s o  on s l o p e  d i r e c t i o n )  i n  t h e  Usanbaras.  For Mtwara t h e  mean annual  
r a i n f a l l  r a n g e s  from 1 , 1 3 3  mm a t  Mtopwa t o  832 mm a t  Lukwira Miss ion.  The annual  
p a t t e r n  o f  mean monthly r a i n f a l l  is s i n g l e  peaked with t h e  maximun m o n t h ' s  r a i n f a l l  
o c c u r r i n g  i n  January ,  bu t  o c c a s i o n a l l y  i n  February and March. The h i g h e s t  monthly  . 
mean a i r  t empera tu re  is 27OC i n  December and t h e  lowes t  23.8'C i n  J u l y .  R e l a t i v e  
h u n i d i t y  v a r i e s  from 87 per  c e n t  i n  March t o  79 per  c e n t  i n  October a t  Mtwara. In 
i n l a n d  a r e a s  o f  t h e  western  p a r t  o f  t h e  r e g i o n  it is about  10 per  c e n t  l e s s  i n  
October .  w 

The o v e r a l l  wind p a t t e r n s  a r e  p a r t  o f  t h e  system o f  p r e v a i l i n g  t r a d e  winds a s  
t h e y  impinge on t h e  East  Af r ican  c o a s t .  Wind p a t t e r n s  a r e  i n f l u e n c e d  by t h e  movement 
o f  t h e  i n t e r - t r o p i c a l  convergence zone ( ITCZ) c r e a t  ing t h e  n o r t h - e a s t  wind 
( November-March) and e a s t  winds ( May-October) a long t h e  East  Af r ican  c o a s t .  The 
pe r iod  between June and September is g e n e r a l l y  d r y  and c o o l .  The c l i m a t e  v a r i a t i o n s  
i n f l u e n c e  t h e  i n t e n s i t y  and fo rmat ion  o f  wind-generated waves and c u r r e n t s .  



Around Dar e s  Salaam t i d e s  a r e  o f  t h e  mixed d iu rna l  type.  Hartnol l  (1974) notes  
t h e  main spr ing  range for  Dar e s  Salaam port  a s  being 3.14 m ,  t h e  mean neap range 
1 . I 3  m and t h e  maximum t i d a l  range a s  4.74 m .  The t i d a l  amplitude according t o  
Hartnol l  is apprec iab le .  A s  a r e s u l t  t h e r e  is a l a r g e  i n t e r - t i d a l  zone and s t rong  
t i d a l  c u r r e n t s  i n  t h e  inshore  a r ea .  In t h i s  regard ,  i s l a n d s  i n t e r r u p t  p reva i l i ng  
wave p a t t e r n s  and provide s h e l t e r  for  c o a s t a l  a r e a s  behind them. A s  a  r e s u l t  o f  

* 
i n t e r r u p t i o n  o f  wind and cu r r en t  flow t h e r e  is a northward net  movement o f  sediment. 
There is p r a c t i c a l l y  no ocean upwelling i n  t h e  northern a rea  o f  t h e  c o a s t .  

. The Tanzania mainland coas t  suppor ts  f i v e  admin i s t r a t i ve  r eg ions ,  name1 y Dar e s  
Salaam, Tanga, Coast,  L indi  and Mtwara. A small f r a c t i o n  o f  t h e  c o a s t a l  populat ion 
depends on f i sh ing  and s e l l i n g  f i s h .  This is  demonstrated by t h e  fol lowing:  i n  Tanga 
Region with a  population o f  1,038,592, according t o  t h e  1978 census on ly  4,000 
people depended on t h i s  a c t i v i t y .  Further  i n l and ,  a g r i c u l t u r e  and l i ve s tock - r a i s ing  
a r e  predominant. I t  appears  t h a t  t h e  high populat ion growth r a t e  is  not  based on 
n a t u r a l  causes  but  on immigration because o f  t h e  expansion o f  s i s a l  e s t a t e s  and 
o the r  a g r i c u l t u r a l  and f i s h e r y  a c t i v i t i e s .  The population s t r u c t u r e  is cha rac t e r i zed  
by an o v e r a l l  surp lus  o f  men over women (106:lOO) p a r t i c u l a r l y  i n  sisal-growing 
a r e a s  i n  Muheza, Pangani and Korogwe. General ly about 90 per c e n t  o f  t h e  Tanzania 
populat ion depends on a g r i c u l t u r e .  The t o t a l  c o a s t a l  population is 3,147,344 (1978) 
of  which about 2,600,000 a r e  engaged i n  a g r i c u l t u r e ,  600,000 i n  commerce, 40,000 i n  
i ndus t ry  and 12,000 i n  f i sh ing .  

Cointry GDP 

The Tanzania economy depends heav i ly  on a g r i c u l t u r e  which accounts  fo r  almost 40 
per cen t  o f  t h e  GDP and 70 per c e n t  o f  expor ts .  The ma jo r i t y  o f  t h e  populat ion 
d e r i v e s  its l i ve l ihood  from subs i s t ence  farming. The i n d u s t r i a l  s e c t o r  o f  Tanzania 
is still small although t h e  manufacturing indus t ry  has  been growing r a p i d l y  i n  
r ecen t  years .  The average growth r a t e  o f  GNP from 1970 t o  1980 was about 5 per c e n t  
per annul) which is 1.7 per c e n t  l e s s  t han  t h a t  envisaged i n  t h e  long-term plan. The 
low l e v e l  o f  production adverse ly  a f f ec t ed  many important economic a c t i v i t i e s  and 
s e c t o r s  and manifested i t s e l f  through food sho r t ages ,  inadequate s u p p l i e s  o f  va r ious  
e s s e n t i a l  commodities, l a r g e  d e f i c i t s ,  e t c .  All t he se  f a c t o r s  fu r the r  con t r ibu t ed  t o  
t h e  dec l ine  i n  p roduc t iv i t y  and de f i c i ency  i n  both t h e  d i r e c t l y  product ive and t h e  
s e r v i c e  s e c t o r s .  1982 was another  bad year i n  which t h e  d e c l i n e  i n  r e a l  GDP 
continued.  According t o  t e n t a t i v e  e s t ima te s ,  GDP continued a t  1966 cons tan t  p r i c e s  
and dec l ined  3.2 per c e n t  following another decrease  o f  1.7 per c e n t  i n  1981. The 
negat ive  r a t e  o f  growth o f  GDP was p r imar i l y  caused by poor performance i n  t h e  
product ive s e c t o r s  l i k e  a g r i c u l t u r e ,  mining and indus t ry ,  which a r e  t h e  co rne r s tones  
o f  t h e  economy. 

I n f r a s t r u c t u r e  dea l ina  with environmental issues 
Ã‡ 

In Tanzania t h e r e  is still no na t iona l  body with a  legal mandate t o  co-ordinate 
environmental i s sues .  There a r e  s eve ra l  bodies  t h a t  d e a l  with i s s u e s  f a l l i n g  under 
t h e i r  s e c t o r a l  r e s p o n s i b i l i t i e s ,  without co-ordinat ion and co-operation. In t he se  

T c i r cuns t ances  t h e  Government designated t h e  Minis t ry  o f  Lands, Housing and Urban 
Development a s  a  c a t a l y t i c  and foca l  management body on t h e  environment. In t h e  
l i g h t  o f  t h i s ,  t h e  Ministry,  i n  t u r n ,  e s t ab l i shed  t h e  Environment P ro t ec t ion  and 
Management Sect ion i n  t h e  Urban Planning Division.  Real izing t h a t  co-operat ion with 
o t h e r  bodies  was v i t a l ,  t h e  Ministry a l s o  formed an i n t e r m i n i s t e r i a l  committee a s  a  
f o r m  for  exchange o f  information on environmental m a t t e r s  and t o  g i v e  advice t o  t h e  
s e c t i o n  through regular  meetings. 



C u r r e n t l y  t h e  undisputed r o l e  o f  t h e  s e c t i o n  is t o  b e  t h e  i n t e r i m  o v e r a l l  
co -ord ina to r  o f environmental  i s s u e s  pending t h e  format i o n  o f  a n a t i o n a l  environment 
c o u n c i l  set up f o r  t h a t  purpose.  The f u n c t i o n a l  o b j e c t i v e s  o f  t h e  s e c t i o n  a r e :  

- t o  l a y  a founda t ion  f o r  t h e  envisaged Nat iona l  Environment Council; 

- t o  e s t a b l i s h  c o - o r d i n a t i o n  with  i n t r a / i n t e r n a t i o n a l  b o d i e s  concerned w i t h  
environmental  m a t t e r s ;  

- t o  e n s u r e  t h a t  a l l  major development p r o j e c t s  t a k e  i n t o  account  a p p r o p r i a t e  
environmental  c o n s i d e r a t i o n s  (Environmental  Impact Assessment) i n  t h e  d e s i g n  
s t a g e ;  

- t o  l i a i s e  with d i r e c t 1  y concerned b o d i e s  i n  e n f o r c i n g  environmental  l e g  is1 a t i o n ;  

- t o  c a r r y  o u t  r e s e a r c h  s t u d i e s  and i n v e s t i g a t i o n s  on t h e  e x i s t i n g  s t a t e  o f  t h e  
env ironment ; 

- t o  promote environmental  c o n s c i o u s n e s s  t o  d e c i s i o n  makers and t h e  p u b l i c  a t  
l a r g e .  

I t  is t h e  hope o f  t h e  s e c t i o n  t h a t  when t h e  proposed Nat iona l  Environment Council  is 
commissioned, it w i l l  fo rmula te  a t  t h e  o u t s e t  a comprehensive environmental  p o l i c y  
encompassing e s s e n t i a l  a s p e c t s  o f  t h e  environment . 
Environmental m a t t e r s  i n  n a t i o n a l  b o d i e s  

M i n i s t r y  o f  Nat ur  a1 Resources and Tourism 

The M i n i s t r y  is made up o f  f i v e  t e c h n i c a l  d i v i s i o n s  and two s u p p o r t i n g  ones .  
The former comprise  W i l d l i f e ,  F o r e s t r y ,  Tourism, Beekeeping and F i s h e r i e s  and 
environmental  i s s u e s  c o n s t i t u t e  a s u b s t a n t i a l  p a r t  o f  t h e  a c t i v i t i e s  o f  t h e s e  
d i v i s i o n s  . 

Wild1 i f e  D i v i s i o n  

The W i l d l i f e  Conservat ion Act No. 12/1974 e s t a b l i s h e d  t h e  concept  o f  t h e  
c o n s e r v a t i o n  a r e a  which may b e  e i t h e r  a game r e s e r v e ,  a n a t i o n a l  park o r  a f o r e s t  
r e s e r v e .  Within any c o n s e r v a t i o n  a r e a ,  f l o r a  and fauna a r e  p r o t e c t e d .  

F o r e s t  Div i s i o n  

A s u b s e c t i o n  o f  t h e  D i v i s i o n ,  Eco log ica l  Improvement d e a l s  with t h e  p r o t e c t i o n  
and development o f  ind igenous  f o r e s t s .  The f o r e s t  r e s o u r c e s  a r e  governed by t h e  
F o r e s t  Ordinance,  Cap 389. 

F i s h e r i e s  D i v i s i o n  

The water r e s o u r c e s  o f  Tanzania a r e  covered by t h e  F i s h e r i e s  Act No. 6/1970 
which empowers t h e  M i n i s t r y  t o  make r e g u l a t i o n s  on a wide-range o f  m a t t e r s  f o r  
p r o t e c t i n g ,  conse rv ing  and deve lop ing  t e r r i t o r i a l  wa te r s .  Under t h i s  Act ,  t h e  use  o f  
s u b s t a n c e s  hazardous t o  a q u a t i c  l i f e  f o r  purposes  o f  f i s h i n g  is r e s t r i c t e d  i f  n o t  
p r o h i b i t e d .  



M i n i s t r y  o f  Water and Energy 

The Water Law O f f i c e  is  charged with t h e  d u t i e s  o f  implementat ion o f  t h e  Water 
U t i l i z a t i o n  ( C o n t r o l  and Regula t ion)  Act fto. 42/1975. B r i e f l y ,  t h e s e  d u t i e s  a r e  
concerned with  t h e  a l l o c a t i o n  o f  water r i g h t s ,  t h e  c o n t r o l  o f  e x t r a c t i o n  o f  water 
and t h e  c o n t r o l  o f  water p o l l h i o n .  The a c t ,  however, d i d  n o t  a d e a u a t e l y  s p e l l  o u t  - 
p e r m i s s i b l e  l i m i t s  o f  p o l l u t i o n .  The h e n d m e n t  Act No. 10 o f  1981 made b e t t e r  
p r o v i s i o n  f o r  t h e  c o n t r o l  o f  p o l l u t i o n  o f  water by i n c o r p o r a t i n g  t h e  temporary 
e f f l u e n t  and r e c e i v i n g  water s t a n d a r d s  o f  1977. . 

M i n i s t r y  o f  A g r i c u l t u r e  

Through a g r i c u l t u r a l  a c t i v i t i e s ,  env i ronmenta l  c o n s t r a i n t s  have merged s o i l  
e r o s i o n ,  d e f o r e s t r a t i o n ,  and e x t e n s i v e  use  o f  a g r i c u l t u r a l  chemica l s .  

Land-use planning 

Before d e c e n t r a l i z a t i o n  i n  1972, land-use  planning used t o  e x i s t  i n  each r e g i o n  
f u n c t i o n i n g  under Regional A g r i c u l t u r a l  O f f i c e r s .  Such u n i t s  adv i sed  fa rmers  on l a n d  
use  a s  an i n t e g r a t e d  p a r t  o f  a g r i c u l t u r e .  A f t e r  d e c e n t r a l i z a t i o n ,  t h e s e  u n i t s  
d i s i n t e g r a t e d  i n  most r e g i o n s .  R e a l i z i n g  t h e  importance o f  proper  l and-use  planning 
i n  deve lop ing  sound a g r i c u l t u r e ,  t h e  M i n i s t r y  h a s  dec ided  t o  r e - e s t a b l i s h  t h e s e  
f u n c t i o n s  a t  t h r e e  l e v e l s :  a  l a n d  c o n s e r v a t i o n  u n i t  a t  t h e  M i n i s t r y  and a  committee 
f o r  c o - o r d i n a t i n g  and a d v i s i n g  on proper  l a n d  use .  These u n i t s  have  t o  c o l l a b o r a t e  
wi th  t h e  M i n i s t r i e s  o f  L i v e s t o c k ,  N a t u r a l  Resources ,  Lands and a l s o  wi th  t h e  F a c u l t y  
o f  A g r i c u l t u r e  and t h e  I n s t i t u t e  o f  Resource Assessment i n  t a c k l i n g  t h e  problems 
brought  about  by misuse  o f  l a n d .  

Environmental P r o t e c t i o n  Unit  a t  TRPI ( Arusha) 

Under t h e  Research D i v i s i o n  o f  t h e  T r o p i c a l  P e s t i c i d e s  Research I n s t i t u t e  (TPRI) 
an env i ronmenta l  p r o t e c t i o n  s e c t i o n  h a s  been e s t a b l i s h e d .  I ts  f u n c t i o n s  a r e  
promoting and c a r r y i n g  o u t  r e s e a r c h  e v a l u a t i o n  and d i s s e m i n a t i o n  o f  t h e  fundamental 
a s p e c t s  o f  t h e  use  and c o n t r o l  o f  p e s t i c i d e s .  The R e g i s t r a t i o n  U n i t ' s  f u n c t i o n s  a r e  
t o  s u p e r v i s e  and r e g u l a t e  t h e  manufac tu re ,  i m p o r t ,  d i s t r i b u t i o n  and u s e  o f  
p e s t i c i d e s  i n  t h e  c o u n t r y .  

M i n i s t r y  o f  L ives tock  Development 

Th is  M i n i s t r y  h a n d l e s  problems o f  o v e r s t o c k i n g ,  r e h a b i l i t a t i n g  was te lands  and 
t r y i n g  t o  i n s t i t u t e  b e t t e r  methods o f  g r a z i n g  management. 

M i n i s t r y  o f  C m m m i c a t i o n  and Transpor t  
* 

P o l l u t i o n  from s h i p s  i n  s e a  h a r b o u r s  and mar ine  a r e a s  f a l l s  under t h e  
r e s p o n s i b i l i t y  o f  t h e  M i n i s t r y  o f  Coinminication and Transpor t .  The p r e s e n t  
r e g u l a t i o n s  i n  t h e  1967 Merchant Shipping Act p r o h i b i t  t h e  d i s c h a r g i n g  o f  o i l  and 

* o i l y  m i x t u r e s  from any s h i p  wi th in  100 n a u t i c a l  miles o f  t h e  c o a s t .  

M i n i s t r y  o f  Heal th  

The r o l e  o f  t h e  M i n i s t r y  r e g a r d i n g  a i r  p o l l u t i o n  is main ly  a d v i s o r y  t o  t h e  
a p p r o p r i a t e  a u t h o r i t i e s .  Heal th  o f f i c e s  i n s p e c t  f a c t o r i e s  i n  urban c e n t r e s  and on 
t h e  b a s i s  o f  t h e  i n s p e c t i o n  make t h e  n e c e s s a r y  and a p p r o p r i a t e  recommendations on 
remedia l  means. The Government Chemical Labora to ry  under t h i s  M i n i s t r y  i s  engaged i n  
t h e  sampling and a n a l y s i s  o f  p o l l u t a n t s  and r e l a t e d  s c i e n t i f i c  p rocedures .  



M i n i s t r y  o f  Lands, Housing and Urban Development 

Physical  Planning: Town and Country Planning Act, Cap 378. Physical  p lanning i s  
one o f  t he  major a c t i v i t i e s  o f  t h e  M i n i s t r y  o f  Lands. This planning i nvo l ves  tak ing  
i n t o  cons idera t ion  environmental f ac to rs  re levan t  t o  development, p a r t i c u l a r 1  y i n  
the  use o f  land when i t  comes t o  n a t u r a l  p reserva t ion  and planning o f  b u i l t - u p  
areas. The M i n i s t r y  has t o  ensure t h a t  development dec is ions  o f  d i f f e r e n t  sec tors  
are i n teg ra ted  fo r  a balanced development. 

- 

Urban Sewerage and Drainage 
* 

The Urban Sewerage and Drainage D i v i s i o n  i s  charged w i th  t h e  r e s p o n s i b i l i t y  o f  
promoting sewerage and s a n i t a t i o n  i n  urban areas. It has t o  plan, design, arrange 
p r i o r i t i e s ,  f inance and implement sewerage programmes. 

U n i v e r s i t y  o f  Dar es Salaam: I n s t i t u t e  o f  Resource Assessment 

I n i t i a l l y  c a l l e d  the  Bureau o f  Resource Assessment and Land Use Planning 
(BRALUP) i t  was created i n  1967 as a research wing o f  the former U n i v e r s i t y  o f  East 
A f r i c a  (and now the  U n i v e r s i t y  o f  Dar es Salaam). I t s  work has been concentrated i n  
s i x  areas: popu la t ion  resources, water development, a g r i c u l t u r a l  systems emphasizing 
food products, d i s t r i b u t i o n  o f  s o c i a l  serv ices p a r t i c u l a r l y  h e a l t h  and education, 
and t r a n s p o r t a t i o n  impact. 

Tanzania Nat iona l  S c i e n t i f i c  Research Counci l  (UTAFITI) 

The Tanzania Nat iona l  S c i e n t i f i c  Research Counci l ,  which i s  charged w i t h  
s c i e n t i f i c  and research mat te rs  i n  t h e  country,  was establ ished b y  Act o f  Parl iament 
No. 51/1968. I n  c o l l a b o r a t i o n  w i th  t h e  Environment P ro tec t i on  and Management Section 
the  Counci l  handles t h e  Uni ted Nat ions Educat ional ,  S c i e n t i f i c  and Cu l tu re  
Organizat ion 's  Man and the  Biosphere Programme a c t i v i t i e s .  

Tanzania Bureau o f  Standards (TBS) 

Under t he  mandate g iven t o  the Bureau b y  t h e  Standards Act No. 3/1975, TBS i s  
requ i red  t o  prepare, frame, modi fy  o r  amend a l l  standards, and i n  t he  performance o f  
i t s  func t ions  t h e  Bureau s h a l l  have regard t o  t he  hea l th  and general  wel fare o f  t he  
people o f  t h e  country.  It was under t h i s  p rov i s ion  t h a t  TBS decided t o  undertake the  
sub jec t  o f  e f f l u e n t s  o f  waste waters as one o f  i t s  p r i o r i t y  areas f o r  
s tandard iza t ion .  Nevertheless, TBS was aware o f  t h e  existence o f  severa l  laws t o  
t h a t  e f f e c t  and the  temporary standards on domestic sewage and i n d u s t r i a l  e f f l u e n t s  
o f  A p r i l  1977 proposed by  t h e  E f f l u e n t  Standards Committee. A t  r e g i o n a l  and l o c a l  
l e v e l s  t he  i n f r a s t r u c t u r e  i s  n o t  yet as a r t i c u l a t e .  Issues are handled depending on 
p r i o r i t i e s  accorded a t  t h e  n a t i o n a l  l e v e l .  

Ã  ̂

URBAN AND RURAL DEVELOPMENT 

Major coas ta l  towns 

The expansion o f  towns gained momentum dur ing  B r i t i s h  c o l o n i a l  admin is t ra t ion .  
But u rban iza t ion  gathered more momentum dur ing  the  1960s and 1970s e s p e c i a l l y  a f t e r  
independence i n  December 1961 f o r  t w o  reasons: t h e  removal o f  r e s t r i c t i o n s  on the  
movement o f  people espec ia l l y  between regions,  d i s t r i c t s ,  towns e tc  . ; and because 
urban iza t ion  as a way o f  l i f e  was considered s u i t a b l e  fo r  t he  indigenous popu la t ion  



and no t  exc lus i ve l y  f o r  a l i ens .  It should be noted t h a t  independent Tanzania 
i n h e r i t e d  economic s t ruc tu res  which were ex terna l ly -or ien ted t o  f a c i l i t a t e  exports 
abroad. Since t h e  economy was n o t  r e g i o n a l l y  in tegra ted,  major i n f r a s t r u c t u r e  had t o  
l i n k  w i th  mar i t ime t ranspor ta t ion .  These h i s t o r i c a l  pa t te rns  o f  c u l t u r a l  contac t  
encouraged and accelerated the  l o c a t i o n  on the  coast o f  major popu la t ion  cent res  
w i t h  i n d u s t r i a l  f a c i l i t i e s ,  namely Dar es Salaam and Tanqa. Although the  h i g h  tempo 
o f  u rban iza t ion  coupled w i th  i n d u s t r i a l  development s t imu la ted  growth o f  most urban 
towns, coas ta l  towns continued t o  experience tremendous and unprecedented qrowth. 
The r a t e  o f  growth f o r  t he  urban popu la t ion  rose from 6 per cent  p.a. between 1948 
and 1957 t o  about 6.3 per cent  p.a. between 1957 and 1967. Between 1967 and 1978 the  
r a t e  increased remarkably t o  about 8 per cent  p.a. Thus, u rban iza t ion  i n  Tanzania 
has 
Dar 

t h e  
i t  

been conspicuous and has a t t r a c t e d  much a t t e n t i o n .  The major coas ta l  towns are 
es Sal a m ,  Tanga, L i n d i  , M t  wara and Zanzibar. 

Dar es Salaam C i t y  

Dar es Salaam, as a major i n d u s t r i a l  and commercial cent re  and f o r  a l ong  t ime 
n a t i o n a l  c a p i t a l ,  has acted as a magnet f o r  populat ions and funct ions.  Fur ther ,  
i s  a major p o r t  w i th  an exce l l en t  harbour. This exp la ins  t h e  growth o f  t h e c i t y  

a t  an even higher r a t e  dur ing  the  l a s t  decade than ever before,  b r i n g i n g  about t h e  
dec i s ion  t o  t r a n s f e r  t h e  n a t i o n a l  c a p i t a l  t o  Dodoma and the  i n t r o d u c t i o n  o f  n ine  
selected growth poles aimed a t  easing the  c i t y  from pressure on land and congestion. 

Because t h e  boundaries have been extended, t he re  i s  no accurate assessment o f  
t he  populat ion.  However, t ak ing  t h e  1967 census f i gu re  fo r  the  c i t y ,  t h e  popu la t ion  
was 272,821. The est imate o f  1975 was 51 7,000, wh i l e  t h e  1978 census r e f l e c t e d  a 
popu la t ion  o f  851,522. Cur rent ly  (1983) the  popu la t ion  i s  est imated t o  be 1,300,000. 

As mentioned above, most o f  t h e  major towns have grown l a t e l y  i n  t he  range o f  
8-10 per cent  p.a. over t he  1967-1978 per iod .  For Dar es Salaam the  annual growth 
r a t e  was 7 per cent  p.a. i n  t he  decade 1948-1957 and 11 per cent  i n  t h e  decade 
1957-1967 (compared w i th  t he  n a t i o n a l  growth r a t e  o f  3 per cen t ) .  The 1978 census 
placed the  popu la t ion  a t  851,522, thus  g i v i n g  a very  h i g h  growth r a t e  o f  over 15 per 
cent  p.a. (Tanzania 's  popu la t ion  i s  17,048,329, showing a n a t i o n a l  average growth 
r a t e  o f  3.5 per cent  p.a.1. Today i t s  growth r a t e  i s  about 9.5 per cent  p.a., a 
s l i g h t  d rop caused by  the  move o f  t h e  seat o f  Government and p a r t y  t o  Dodorna s ince 
1972. But i f  t h e  1967-1978 t rend o f  qrowth continued, the  c i t y  would double i t s  s i z e  
every seven years. 

From the  l a s t  t h ree  censuses, we have l e a r n t  t h a t  t h e  great  popu la t ion  increase 
i n  urban areas i n  t he  count ry  i s  caused no t  b y  n a t u r a l  growth but r a t h e r  b y  
m ig ra t i on  from r u r a l  areas (est imated a t  2.7 per cent  p.a.). I n  fact ,  Oar es Salaam 
has n o t  o n l y  t h e  lowest b i r t h  r a t e  i n  t h e  country,  i t  also has one o f  t h e  lower 
death ra tes .  The major cause o f  t h e  c i t y ' s  and surrounding area's growth i s  t h e  
massive immigrat ion, bo th  from the  reg ion  and from neighbouring count r ies .  Due t o  
t h e  expansion and d i v e r s i f i c a t i o n  o f  socio-economic a c t i v i t i e s  w i th  t h e  subsequent 
increase i n  employment oppo r tun i t i es ,  rura l -urban m i g r a t i o n  has grown s i g n i f i c a n t l y .  

The outcome o f  t he  expansion o f  t h e  c i t y  i s  t h e  evo lu t i on  o f  unplanned 
development which has emerged i n  pe r i phe ra l  areas o f  t he  c i t y .  The Dar es Salaam 
master p lan dep ic t s  t h a t  50-60 per cent  o f  t h e  c i t y ' s  popu la t ion  l i v e  i n  these 
areas, which are associated w i th  very  poor san i ta t i on .  



Land-use o f  Oar e s  Salaam C i t y  Area i n  h e c t a r e s  

Planned r e s i d e n t i a l  3 ,775 
S q u a t t e r  ( unplanned) r e s i d e n t i a l  2,349 
I n d u s t r i a l  2,059 
I n s t i t u t i o n a l  6,698 
T o t a l  14,878 
(Source :  Dar e s  Salaam Master Plan 1979) 

The d i s c l o s u r e  o f  such  unplanned r e s i d e n t i a l  development n e c e s s i t a t e d  t h e  
e s t a b l i s h m e n t  o f  t h e  s i t e s  and s e r v i c e s  and s q u a t t e r  upgrading programme i n  1972. I t  
was a p p a r e n t  t h a t  Government had t o  e x p l o r e  a  new approach towards  p rov id ing  housing 
f o r  t h e  low-income popula t ion  u s u a l l y  s h e l t e r i n g  i n  unplanned a r e a s .  The approach 
inc luded  p r o v i s i o n  o f  i n f r a s t r u c t u r a l  f a c i l i t i e s  - r o a d s ,  d r a i n a g e ,  water  s u p p l y ,  
e l e c t r i c i t y  and community f a c i l i t i e s ,  s c h o o l s ,  medical  c a r e ,  p o s t a l  s e r v i c e  and 
marke t s .  The i n e v i t a b l e  conseauence o f  such  an unprecedented urban p o p u l a t i o n  is 
seen  i n  t h e  p r e s e n t  p r e s s u r e  e x e r t e d  on urban l a n d ,  hous ing ,  s o c i a l  and t e c h n i c a l  
i n f r a s t r u c t u r e ,  e t c .  Normal1 y  a v a i l a b l e  s e r v i c e s  and u t i l i t i e s  a r e  unab le  t o  cope 
with  urban g rowth ,  and f i n a n c i a l  c o n s t r a i n t s  on t h e  p a r t  o f  t h e  Government have 
compounded t h e  problem. 

The slunming and s q u a t t i n g  have a lways produced problems o f  hyg iene  due t o  
inadequa te  sewage d i s p o s a l ,  s a n i t a t i o n  sys tems ,  poor g a r b a g e  c o l l e c t i o n  e t c .  There 
is  a  g e n e r a l  a g g r a v a t i o n  o f  p o l l u t i o n  from poor s a n i t a t i o n  and a  d e t e r i o r a t i o n  o f  
town planning with r e g a r d  t o  p u b l i c  h e a l t h .  For i n s t a n c e ,  p u b l i c  t o i l e t s  i n  main 
b u s i n e s s  c e n t r e s  a r e  m o s t l y  n o n - e x i s t e n t .  Where t h e y  a r e  p r e s e n t  t h e y  a r e  most 
u n s a t i s f a c t o r i l y  main ta ined .  S ince  1970 t h e  C i t y  Council  o f  Dar e s  Salaam h a s  
r e g i s t e r e d  damage t o  p u b l i c  l a v a t o r y  u n i t s .  A t  p r e s e n t ,  o u t  o f  71 u n i t s  i n  t h e  c i t y ,  
o n l y  11 a r e  f u n c t i o n i n g .  L o r r i e s  which o c c a s i o n a l 1  y  empty p i t  l a t r i n e s  appear  t o  
have no p a r t i c u l a r  p l a c e  f a r  from hunan d w e l l i n g s  f o r  dunping t h e  t o i l e t  wastes .  
These l o r r i e s  empty t h e  waste i n t o  t h e  K i j i t o n y a n a  t r i b u t a r y  a t  t h e  b r i d g e  on 
Baganoyo r o a d ,  and t h e y  a l s o  d i s c h a r g e  t h e i r  l o a d  i n  h i t h e r t o  empty a r e a s  i n  between 
Kij i tonyama housing schemes a long Baganoyo Road. With t h e  o n s e t  o f  t h e  r a i n s ,  t h e r e  
is no t e l l i n g  which o t h e r  p l a c e s  w i l l  b e  p o l l u t e d  by t h e  over f lowing  sewers, b u r s t  
d r a i n a g e  sys tems  o r  f a e c a l  was tes  dunped i n  open p l a c e s .  

N e v e r t h e l e s s ,  Dar e s  Salaam is now s e r v e d  by a  m i n i c i p a l  sewage d i s p o s a l  system.  
S e v e r a l  p ipe  sys tems  c o l l e c t  d o m e s t i c ,  i n d u s t r i a l  and i n s t i t u t i o n a l  was tes  and 
d i s c h a r g e  e f f l u e n t  t o  l o c a l  r i v e r s  and t h e  ocean .  The problem is t h a t  t h e  m a j o r i t y  
o f  t h e  pimping s t a t i o n s  and waste s t a b i l i z a t i o n  ponds a r e  e i t h e r  i n o p e r a t i v e  o r  n o t  
working p r o p e r l y ,  excep t  f o r  t h e  pond a t  t h e  U n i v e r s i t y .  G e n e r a l l y ,  most r e s i d e n c e s  
and i n d u s t r i e s  a r e  se rved  by p r i v a t e  o n - s i t e  d i s p o s a l  sys tems  v a r y i n g  from 
conven t iona l  s e p t i c  t a n k s  and soak-away s y s t e m s ,  t o  c e s s p i t s  o r  p i t  l a t r i n e s  o r  t o  
u n t r e a t e d  d i s c h a r g e  t o  l o c a l  water c o u r s e s .  S i n c e  p i t  l a t r i n e s  a r e  used by  a  
m a j o r i t y  o f  d w e l l e r s ,  it is recommended t h a t  t h e  d r y  v e n t i l a t e d  t y p e ,  l o c a t e d  above 
t h e  h igh  w a t e r - t a b l e  t o  reduce  t h e  p o t e n t i a l  f o r  ground water p o l l u t i o n  and h e a l t h  
h a z a r d s  a s s o c i a t e d  with mosquito b r e e d i n g ,  b e  u t i l i z e d .  

The sewage d i s p o s a l  s i t u a t i o n  had d e t e r i o r a t e d  t o  such a  l e v e l  i n  1978 t h a t  a  
d e c i s i o n  was made t o  p r e p a r e  a  Sewage Master Plan fo r  Dar e s  Salaam C i t y .  The s t u d y  
began i n  e a r l y  1979 and is now r e a d y  and pending implementat ion.  The o u t b r e a k  o f  
c h o l e r a  i n  t h e  same year t e s t i f i e d  t o  t h e  u rgen t  need o f  such a  p l w  . 

In r e l a t i o n  t o  water supp ly  t h e  c i t y  is a t  p r e s e n t  se rved  by a piped water 
d i s t r i b u t i o n  system fed by water from t h e  Ruvu and Mzinqa r i v e r s .  Water is t r e a t e d  
a t  s o u r c e  and d e l i v e r e d  by punping t o  t h e  d i s t r i b u t i o n  system h e r e  s t o r a g e  is 



provided i n  r e s e r v o i r s  t o  c o n t r o l  peak f l u c t u a t i o n s  i n  demand and g i v e  r e s e r v e  
c a p a c i t y  d u r i n g  emergencies .  Three l e v e l s  o f  s e r v i c e  a r e  provided t o  consumers b y  
t h e  d i s t r i b u t i o n  system : f u l l  b u i l d i n g  c o n n e c t i o n ,  s t a n d - p i p e s  and water k i o s k s .  
Some i n d u s t r i e s  and i n s t i t u t i o n s  supplement t h e i r  supp ly  from t h e  c i t y  system with  

p r i v a t e  wells. U n t i l  mid-1978 water  k iosks  were provided t o  a l l  sites and s e r v i c e s  
and s q u a t t e r  a r e a s .  However, i n  accordance  with  t h e  r e c e n t  new p o l i c y  t o  a b o l i s h  
water  k i o s k s  i n  urban a r e a s ,  o n l y  two l e v e l s  o f  s e r v i c e  a r e  recommended f o r  new 
development up t o  t h e  year 1999. E x i s t i n g  r e s i d e n t i a l  a r e a s  now on water k i o s k s  
shou ld  b e  c o n v e r t e d  t o  s t and-p ipes  b y  t h e  year 1984. The i n t e n t i o n  o f  t h e  p o l i c y  is 
t o  r a i s e  t h e  minimun s t a n d a r d  t o  s t and-p ipes .  

In  1976, 82 pe r  c e n t  o f  househo lds  r e p o r t e d  t a p  water a s  t h e  main s o u r c e  o f  
s u p p l y ,  w h i l e  12 p e r  c e n t  o f  t h e  Dar es Salaam popula t ion  was s e r v e d  by  t a p  w a t e r ,  
r i v e r s  and s h a l l o w  wells. 

Water t r e a t m e n t  c a p a c i t y  

P l a n t  Firm c a p a c i t y  
( m i l l i o n  l i t r e d d a y )  

Mtoni 6  
Upper Ruvu 84 
Lower Ruvu 1 82 
Tot a 1  2 72 
(Source:  Dar e s  Salaam Master Plan 1978) 

Dar es Salaam underwent a  major  change i n  1977 with  t h e  c r e a t i o n  o f  Dar es 
Salaam Water Corpora t ion  S o l e ,  an independent  p a r a s t a t a l  body, t o  run  t h e  c i t y  
system t o g e t h e r  with t h e  M i n i s t r y  o f  Water and Energy. The P u b l i c  Heal th  Department 
w i t h i n  t h e  c i t y  c o u n c i l  has  t h e  d u t y  o f  checking its p u r i t y  th rough  t a k i n g  samples  
f o r  b a c t e r i o l o g i c a l  examinat ion and chemical  a n a l y s i s  and t h e  a d v i c e  o f  t h e  Water 
Corpora t ion .  I t  shou ld  b e  no ted  h e r e  t h a t  water demand i n  t h e  c i t y  h a s  i n c r e a s e d  
r a p i d l y  i n  r e c e n t  y e a r s  and h a s  o u t s t r i p p e d  bo th  t h e  water s u p p l y  and d i s t r i b u t i o n  
f a c i l i t i e s  . 

Tanga M u n i c i p a l i t y  

Tanga h a s  been one o f  t h e  l a r g e s t  towns on t h e  Tanzania mainland and is 
r e l a t i v e 1  y  p rosperous .  The popu la t ion  recorded  d u r i n g  census  p e r i o d s  is: 1948 - 
20,619,  1957 - 38,053,  1967 - 61,058 and- 1978 - 103,409 with  t h e  fo l lowing  annual  
growth r e s p e c t i v e l y :  7.0 per  c e n t ,  4.8 pe r  c e n t  and 4 .9  per  c e n t .  Th i s  i n d i c a t e s  
t h a t  from 1948 t o  1967 t h e  popu la t ion  t r e b l e d .  I t  shou ld  b e  noted t h a t  between 1952 
and 1957 t h e r e  was a  b i g  boom main1 y  because  o f  t h e  r i s e  i n  world p r i c e s  o f  s i s a l  
which caused  t h e  popu la t ion  o f  t h i s  town t o  near1  y  doub le .  Though t h e  f i g u r e s  a r e  
n o t  comparable  because  o f  t h e  township b o u n d a r i e s  which have changed over  t h e  y e a r s ,  
t h e y  i n d i c a t e  p a s t  t r e n d s  q u i t e  well. However, t h e  popu la t ion  growth o f  Tanga h a s  
been v e r y  s low s i n c e  1967 compared t o  o t h e r  major  towns i n  Tanzania.  This  is main ly  
due t o  two f a c t o r s :  t h e  sudden d r o p  i n  t h e  world market p r i c e s  o f  sisal i n  t h e  
1960s and t h e  c o n c e n t r a t i o n  o f  economic a c t i v i t i e s  i n  Dar es Salaam a f t e r  
independence.  

Migran t s  have been a t t r a c t e d  t o  t h e  town i n  t h e i r  s e a r c h  f o r  employment. Most 
o f  t h e s e  came from neighbouring d i s t r i c t s .  In 1967, f o r  i n s t a n c e  88,000 m i g r a n t s  
mov ed i n  and 54,000 moved out .  Thus t h e  n e t  m i g r a t i o n  was 34,000. This  r e s u l t e d  i n  
i n t r o d u c i n g  s i t e s  and s e r v i c e s  and s q u a t t e r  upgrading schemes t o  cope  with  t h e  
m i g r a t i o n .  Areas inc luded  were Nguvunali ,  Gofujuu and Mwakizaro. A t  t h e  same t i m e ,  
i n f a n t  m o r t a l i t y  r a t e  h a s  decreased  d r a s t i c a l l y  w h i l e  t h e  b i r t h  r a t e  h a s  remained 



c o n s t a n t l y  h i g h .  This  is  due t o  improved h e a l t h  f a c i l i t i e s  i n  t h e  a r e a .  The r e g i o n a l  
h o s p i t a l  is l o c a t e d  i n  t h e  m m i c i p a l i t y  a t  Bombo/Raskazone. Also we f i n d  a  nunber o f  
h e a l t h  c e n t r e s  and d i s p e n s a r i e s  i n  t h e  l o c a l i t y .  

Tanga h a s  t h r e e  sys tems  o f  d i s p o s a l ,  s a n i t a r y  sewers, s e p t i c  t a n k s  and 
soak-aways, and p i t  l a t r i n e s .  The sewers  d i s c h a r g e  u n t r e a t e d  sewage i n t o  t h e  Ind ian  
Ocean n o r t h  o f  Raskazone. However, t h i s  system s e r v e s  on1 y  a  small p o r t i o n  o f  t h e  ".. 
town, c o n s t i t u t i n g  t h e  c e n t r a l  a r e a .  Bombo, Nganiani ,  North and p a r t  o f  Usagara ,  
Chunbaqeni and Kisosora .  

U n t i l  v e r y  r e c e n t l y  Tanga h a s  had an a c u t e  water s h o r t a g e  caused by t h e  i n c r e a s e  
i n  p o p u l a t i o n .  The r e c e n t l y  completed S i g i  River Scheme h a s  so lved  t h e  problem and 
Tanga now h a s  two main s o u r c e s  o f  water supp ly :  ground water from b o r e h o l e s  and t h e  
S i g i  Water Supply. Boreholes  a r e  a s s o c i a t e d  with s e v e r a l  s a n i t a t i o n  problems. Thus, 
e f f o r t s  a r e  be ing  made t o  connec t  t h e  munic ipa l  water system t o  t h e  S i g i  Water 
Suppl y  and d i s c o n n e c t  t h e  b o r e h o l e  supp ly  . 

In low d e n s i t y  a r e a s  we f i n d  s e p t i c  t a n k s  and soak-aways which have no sewage 
c o n n e c t i o n .  On t h e  o t h e r  hand, h i g h  d e n s i t y  a r e a s  which c o n s t i t u t e  t h e  major  p a r t  o f  
t h e  town, a r e  se rved  by  p i t  l a t r i n e s .  In  t h e s e  a r e a s ,  t h e  f u n c t i o n i n g  o f  t h e  system 
depends on t h e  a b i l i t y  o f  t h e  l a n d  t o  absorb  sewage. Because t h e  sandy s o i l  has  
h i g h  p e r m e a b i l i t y  s e v e r e  problems have n o t  y e t  o c c u r r e d ,  bu t  a s  t h e  p o p u l a t i o n  
d e n s i t i e s  i n c r e a s e  t h e  a b i l i t y  o f  l a n d  t o  absorb sewage w i l l  d i m i n i s h .  A t  p r e s e n t  
t h e r e  is no d i r e c t  r e l a t i o n s h i p  between t h e  growth o f  t h e  town and t h e  p r o v i s i o n  o f  
a  sewerage system; t h e  l a t t e r  is l a g g i n g  behind by  many y e a r s .  There is a l s o  need t o  
c o n s t r u c t  a  t r e a t m e n t  p l a n t  s o  t h a t  p o l l u t i o n  o f  t h e  s e a  c a n  b e  l i m i t e d  and h e a l t h  
h a z a r d s  c a n  b e  c o n t r o l l e d  t o  some e x t e n t .  

Mt wara Town 

Mtwara is still a  smal l  c o a s t a l  town. The 1967 census showed t h a t  Mtwara Region 
had an urban popu la t ion  o f  37,900 l o c a t e d  i n  one? smal l  and two major  towns. These 
a r e  Nachinqwea (4 ,1001 ,  Mtwara Mikindani (20,410)  and L i n d i  ( 1 3 , 3 0 0 ) .  Note t h a t  
L i n d i  and Nachinqwea a r e  now inc luded  i n  L i n d i  Region and no l o n g e r  i n  Mtwara 
Region. The r e c e n t  1978 census  gave  Mtwara a  popu la t ion  o f  48,510 wi th  an annual  
growth r a t e  o f  8 .2  p e r  c e n t  ( i n  t h e  pe r iod  between t h e  c e n s u s  o f  1957 and t h a t  o f  
1967 t h e  growth r a t e  had been 3 per  c e n t  p .a . ) .  Th i s  r e f l e c t s  a  h i g h  r a t e  o f  growth 
though t h e  e x t e n t  o f  u r b a n i z a t i o n  is sti l l  v e r y  s m a l l .  

During t h e  second Five-Year Plan (1969-1974),  l i k e  Tanqa, Mtwara was s e l e c t e d  a s  
a  growth c e n t r e  f o r  t h e  s o u t h - e a s t e r n  p a r t  o f  t h e  c o u n t r y .  But d e s p i t e  t h a t ,  t h e  
p o p u l a t i o n  d i d  n o t  i n c r e a s e  a s  a n t i c i p a t e d .  F u r t h e r ,  when w e  c o n s i d e r  t h e  ze ro  t o  
one year  age  g roup  a s  a  p e r c e n t a g e  o f  t h e  t o t a l  p o p u l a t i o n ,  i n  t h e  t w e l v e  months 
b e f o r e  t h e  1978 c e n s u s  Mtwara was t h e  lowes t  o f  any r e g i o n a l  c a p i t a l ,  s u g g e s t i n g  a  . 
lower b i r t h  r a t e .  

The town is s o  d i s p e r s e d  t h a t  problems o f  s a n i t a t i o n  a r e  n o t  ye t  o b v i o u s .  Water 
s u p p l y  h a s  been a major problem t o  t h e  town and t h e  r e g i o n  a t  l a r g e .  The Finnwater -<' 

p r o j e c t  is geared  t o  f ind ing  s o l u t i o n s  t o  t h e  problem and a  water m a s t e r  p lan is 
be ing  p repared .  Meanwhile, an i n c r e a s i n g  popu la t ion  has had t o  s h a r e  l i m i t e d  amounts 
o f  wa te r .  Maximum pumping c a p a c i t y  i s  l e s s  t h a n  300 cub ic  m e t r e s  per d a y  which g i v e s  
t h e  town popula t ion  a  maxmun d a i l y  per  c a p i t a  consumption o f  70 l i t r e s .  This  is 
v e r y  low f o r  a  r e g i o n a l  c a p i t a l .  Thus, any f u r t h e r  l a r g e - s c a l e  i n d u s t r i a l  
development w i l l  r e q u i r e  e x p l o i t a t i o n  o f  new s o u r c e s  o f  supp ly .  



L i n d i  Town 

L i n d i  had a populat ion o f  13,300 i n  1967. While the  1978 census found i t  t o  be 
27,300, thus showing an annual growth r a t e  o f  6.7 per cent. The increase here i s  
a lso due t o  a c t i v i t i e s  which encouraged the  m ig ra t i on  o f  people t o  town. The 

L Regional h o s p i t a l  i s  here fo r  instance,  and consequent1 y the re  are s p e c i a l i s t s  i n  
the  s t a f f  who can handle ser ious cases. I n  1978 the h o s p i t a l  had 133 beds and has 
now been expanded t o  accommodate 187. The town i s  a lso served b y  a dispensary. The 
emphasis i s  on prevent ive  h e a l t h  measures and pub l i c  hea l th  serv ices  are g i ven  . p r i o r i t y .  

I n  L i n d i  l e s s  emphasis has been g iven t o  the development o f  urban water 
suppl ies. It i s  estimated t h a t  th ree quarters o f  t h e  r e g i o n ' s  urban popu la t ion  l i v e  
w i t h i n  easy access o f  a water d i s t r i b u t i o n  po in t .  R e l i a b i l i t y  o f  supply i s ,  however, 
n o t  good due t o  bo th  poor maintenance and inadequate water sources. I n  L i n d i  town a 
second p i p e l i n e  was completed i n  1977 from the e x i s t i n g  town source a t  Mnongo 
springs, t o  serve the  new cashewnuts fac tory .  However, as demand exceed the 
r e l i a b l e  supply from Mnongo, a crash programme t o  take water from Ki tunda spr ings  on 
t h e  eastern s i d e  o f  t he  Lukuledi  estuary was implemented i n  1979. 

Rural  develocment 

It was recorded in 1978 t h a t  95 per cent  o f  t h e  coun t ry ' s  popu la t ion  l i v e d  i n  
about 8,210 r u r a l  sett lements. A decade ago r u r a l  dwel le rs  used t o  l i v e  i n  scat te red 
homesteads surrounded b y  smal l  farms. The d is tance between homesteads ranged between 
40 metres and 5 km, b u t  f o r  a m a j o r i t y  o f  t he  sett lements t h e  d is tance f e l l  between 
2 t o  5 km apart.  With such a pa t te rn  i t  was d i f f i c u l t ,  i f  n o t  impossib le t o  provide 
serv ices  and f a c i l i t i e s  t o  r u r a l  dwel lers.  The t ransformat ion from scat tered 
homesteads t o  compact r u r a l  sett lements was achieved through the  "operat ion v i j i j i "  
i n  t h e  e a r l y  1970s. Now, e f f o r t s  are focused on t h e  equ i tab le  p rov i s ion  o f  
community f a c i l i t i e s  based o f  course on p r i o r i t i e s  t o  the  r e l a t i v e l y  new 
sett lements. However, these set t lements were created haphazardly due t o  the  absence 
o f  phys ica l  plans. 

Under the  V i l l ages  and Ujanaa V i l l ages  Act each v i l l a g e  has an e lec ted chairman 
and a committee responsib le f o r  c o n t r o l l i n g  i t s  a f f a i r s ,  and i t  also has the  l e g a l  
s ta tus  o f  a primary co-operative soc ie ty .  However, one o f  the  main shortcomings i n  
the  r u r a l  sett lements network o f  Tanzania i s  t h e  soc ia l ,  s p a t i a l ,  and economic 
i s o l a t i o n  o f  these sett lements from each other on the  one hand, and from urban 
sett lements on t h e  other.  This shortcoming mani fests i t s e l f  through t h e  absence o f  a 
t ranspor t  and commmications network and a c l e a r 1  y def ined h ierarchy o f  set t lements.  
Only four years ago, reg iona l  phys ica l  planning o f f i c e s  were establ ished wi th,  among 
o ther  tasks, t h e  r e s p o n s i b i l i t y  t o  undertake r u r a l  sett lement planning. . 

By concentrat ing sett lements, v i l l a g i z a t i o n  has l e d  t o  some d i s r u p t i o n  o f  t h e  
a g r i c u l t u r a l  system. Land near the  v i l l a g e  cent re  has become more va luab le  due t o  

'Â¥ 
i t s  a c c e s s i b i l i t y  and has consequently been subjected t o  more i n t e n s i v e  and 
continuous c u l t i v a t i o n .  D is tan t  areas, p rev ious l y  c u l t i v a t e d  under the  system o f  
scat te red sett lements, have been abandoned. This has l e d  t o  shorter  f a l l o w  per iods  
and, i n  c e r t a i n  areas where, poor s o i l s  predominate, a consequent dec l i ne  i n  the  
n u t r i e n t  content ,  s t r u c t u r e  and water-holding capac i ty  o f  t h e  s o i l .  

Physic a1 p l  anninq 

The M i n i s t r y  o f  Lands, Housing and Urban Development has been g iven t h e  
r e s p o n s i b i l i t y  o f  preparing, i n t e r  a l i a ,  land-use plans ( phys ica l  plans) fo r  



v i l l a g e s ,  wards, d i v i s i o n s ,  d i s t r i c t s ,  reg ions  and the  e n t i r e  country,  so as t o  
ensure t h e  development o f  an adequate phys ica l  environment f o r  t he  people, and t o  
prov ide  serv ices  t o  enable land t o  be developed economical ly i n  t h e  bes t  i n t e r e s t s  
o f  t h e  nat ion .  There has been phys ica l  planning f o r  urban set t lements s ince c o l o n i a l  
days. However, t h i s  cons is ted  ma in l y  o f  town plans and i n t e r i m  land-use p lans 
showing the  d i s t r i b u t i o n  o f  d i f f e r e n t  ca tegor ies  o f  land-use and phys i ca l  l ayou ts  * 
i n c l u d i n g  the  l o c a t i o n  o f  s o c i a l  and economic i n f r a s t r u c t u r e s  w i t h i n  t he  urban area. 
I n  t h e  course o f  prepar ing i n t e r i m  land-use plans and master p lans f o r  urban 
centres,  t h e  M i n i s t r y  o f  Lands, Housing and Urban Development, r e a l i z e d  t h a t  a 
phys i ca l  planning task  must be undertaken t o  ensure a co-ordinated and balanced 

* 

growth between urban and r u r a l  areas, because t h e  t w o  are f u n c t i o n a l l y  i n t e r r e l a t e d .  
The growth o f  one has an impact on the  o ther .  Now a l l  Regional headquarters, 
i nc lud ing  Oar es Salaam and Tanga, have master plans, wh i l e  Mtwara and L i n d i  have 
i n t e r i m  land-use p lans t o  d i r e c t  urban development. 

Tanzania i s  an a g r i c u l t u r a l  country.  There i s  t he re fo re  need f o r  a k ind  o f  
combined urban and r u r a l  development process which w i l l  i n t e g r a t e  and co-ordinate 
urban and r u r a l  planning so t h a t  t hey  complement each o ther .  This i s  achieved 
through i n teg ra ted  reg iona l  phys ica l  planning. A t  present, Tanzania i s  d i v i ded  i n t o  
f i v e  zones t o  f a c i l i t a t e  t h e  prepara t ion  o f  these plans: Uhuru Railway Corr idor ,  
Lake Zone, Northern Zone, Cent ra l  Zone and Southern Zone. The f i r s t  t w o  zones 
a l ready have i n teg ra ted  phys ica l  p lans and now t h e  M i n i s t r y  has embarked on t h e  
Northern Zone. This means t h a t  Oar es Salaam and the  coas ta l  reg ions  are inc luded i n  
Uhuru Cor r idor ,  Tanga i n  t he  Northern Zone, and L i n d i  and Mtwara i n  t he  Southern 
Zone. 

COASTAL INDUSTRIAL DEVELOPMENT 

The Tanzanian manufacturing i n d u s t r y  i s  very  unevenly d i s t r i b u t e d  throughout t h e  
country.  Coast Region, w i t h  Oar es Salaam, dominates b y  f a r ,  w i t h  almost h a l f  o f  a l l  
employees and nea r l y  60 per cent  o f  t h e  value-added o f  t h e  manufacturing sec tor ,  
wh i l e  c lose  t o  90 per cent  o f  t h e  i n d u s t r i e s  are loca ted i n  Oar es Salaam/Coast and 
f i v e  o ther  reg ions  (Mwanza, Tanga, Arusha, Morogoro and K i l i m a n j  aro) w i th  very  
l i t t l e  i n  a l l  the  r e s t  o f  t h e  country.  

The coas ta l  b e l t  continued t o  a t t r a c t  a d i sp ropo r t i ona te  share o f  new i n d u s t r i e s  
a f t e r  independence. The s i n g l e  major a t t r a c t i o n  t o  i n d u s t r i e s  i s  Oar es Salaam C i t y  
which cont inues t o  command p r i o r i t y .  Tanga has a lso  been one o f  t h e  n a t i o n ' s  cent res  
o f  manufacturing i n d u s t r i e s  desp i te  i t s  d e c l i n e  due t o  the  dwind l ing  o f  s i s a l  
product ion and the  market. On the  o ther  hand, L i n d i  and Mtwara a t t r a c t  t h e  l e a s t  

v 

i n d u s t r i e s .  
^ 

I n  t he  l i g h t  o f  t h e  above t rend,  t h e  Government suggested i n  t he  second 
Five-Year Plan t h a t  i n  future no new i n d u s t r i e s  should be loca ted i n  Dar es Salaam 1' 

but  should go t o  n ine  i d e n t i f i e d  urban areas scheduled fo r  r a p i d  development ( t h e  
growth po le  concept).  Nevertheless, t he  e x i s t i n g  i n d u s t r i e s  continued t o  grow and 
new ones were s t i l l  being establ ished i n  t he  b iggest  c i t y .  Over 80 per cent  o f  t h e  
i n d u s t r i e s  i n  Tanzania are found i n  urban areas, Oar es Salaam having the  m a j o r i t y ,  
and employing more than 61 per cent  o f  a l l  urban labour i n  manufacturing indust ry .  

Dar es Salaam 

There are c u r r e n t l y  about 178 i n d u s t r i e s  i n  t h e  15 main i n d u s t r i a l  areas w i th in ,  
and i n  t he  per iphery  o f ,  t h e  Oar es Salaam urban area. I n d u s t r i e s  ( i n c l u d i n g  



small-scale  ones)  a r e  s ca t t e r ed  almost everywhere, but t h e  mejcr concen t r a t i ons  a r e  
found i n  t h e  following areas  : Chang ' onbe/Pugu Road/Kipawa; Ubungo; Mikocheni/Kawa; 
Kunduchi/Wazo and Kiganboni . 

- 
Major Indus t r i e s  ( 1978 f igu re s )  

a I n d u s t r i a l  Sec tor  
Number o f  

es tab l i shments  Employment 

Food 28 8,445 
T e x t i l e s  21 10,899 
Wood ind u s t r  y 20 1,210 
Paper i ndus t ry  2 1 1,845 I 

Chemical i ndus t ry  19 4,280 
Non-metall i c  i ndus t ry  11 2,717 
Metal i ndus t ry  29 4,850 
Other i n d u s t r i e s  ( t r a n s p o r t  29 22,934 

and communications e t c  .) 
loca ted  i n  i n d u s t r i a l  a r ea  

Tot a1 178 57,180 
(Source: Dar e s  Salaam Master Plan - Technical Supplements 1979) 

Despi te  t h e  low l e v e l  o f  i n d u s t r i a l i z a t i o n  i n  t h e  count ry ,  its impact on t h e  
marine environment should not  b e  ignored.  Precaut ions  have t o  b e  taken t o  c o n t r o l  
e f f l u e n t s  and o the r  s o l i d  wastes from i n d u s t r i e s .  The c u r r e n t  p r a c t i c e  o f  dunping 
these  wastes i n t o  t h e  ocean,  p a r t i c u l a r l y  v i a  t h e  Msirnbazi r i v e r  i n  t h e  c a s e  o f  Dar 
e s  Salaam, t h r e a t e n s  t h e  marine ecosystem. 

From i n v e s t i g a t i o n s  it has  been found t h a t  on ly  27 i n d u s t r i e s  ou t  o f  178 could 
be considered s e r i o u s  sou rces  o f  i n d u s t r i a l  po l lu t i on .  The e x i s t i n g  l e g i s l a t i o n  
covering t h e  d ischarge  o f  po l lu t i ng  mat te r  i n t o  water courses  is no t  enforced a t  
p resent .  I n d u s t r i e s  d i s cha rge  t h e i r  wastes a s  t hey  s e e  f i t ,  c r e a t i n g  some very  
s e r i o u s  po l lu t i on  problems. A s  a l r eady  mentioned above, t h e  Msimbazi v a l l e y  is  a 
c a s e  i n  poin t .  Thus, i n  conjunct ion with an i n d u s t r i a l  survey (19781, t h e  sources  o f  
t h e  po l lu t i ng  wastes have been i d e n t i f i e d ;  t h e  p r inc ipa l  ones were: 

- Tanzania Breweries Ltd., 
- Vingunguti Abat to i r  
- Sunguratex Ltd. 
- Fr iendship  T e x t i l e  Mi l l s  Ltd. 
- Darbrew Ltd. 

w - Tanzania Road Transport Co. 
- Ubungo Power S t a t i on  
- Tanganyika Dyeing and Weaving Mills 
- Kilimanjaro T e x t i l e s  Co. Ltd. 

Â¥ - Tanzania D a i r i e s  Ltd. 

Manufacturinq a r e a s  

( a) Chang ' anbe/Pugu Road/Kipawa a rea  

A v a r i e t y  o f  i n d u s t r i e s  a r e  s i t u a t e d  in  t h i s  a r e a  and range from foods tu f f s  and 
chemicals  t o  non-metal and metal i n d u s t r i e s .  The l i k e l y  p o l l u t a n t s  i n  e f f l u e n t s  a r e :  
p e s t i c i d e s  (DOT, PCB, e t c . )  cyanides,  me ta l s ,  a c i d s ,  a l k a l i s ,  p a i n t s ,  o i l  s p i l l s  
from engines and garages ,  a b a t t o i r  wastes ,  dyes  and brewery wastes  ( a l k a l i s  and 
a c i d s ) .  Heavy me ta l s  l i k e  lead  and mercury a r e  a l s o  found. These i n d u s t r i e s  do no t  
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d i r e c t 1  y  p o l l u t e  wa te rcourses .  

( b )  Ubungo a r e a  

Important  e s t a b l i s h m e n t s  a r e  F r i e n d s h i p  T e x t i l e  Mills Ltd.,  Na t iona l  D a i r i e s  
Ltd. ,  Dar-Brew Ltd . ,  Tanzania/Zambia Road S e r v i c e s ,  Lbinqo Farm Implements (UFI) . 
F r i e n d s h i p  T e x t i l e  Mills Ltd. is one  o f  t h e  l a r g e s t  e n t e r p r i s e s  i n  Dar e s  Salaam and 
employs over  5 ,000 peop le .  These e s t a b l i s h m e n t s  a r e  l i k e l y  t o  d i s c h a r g e  d y e s ,  
a l k a l i s ,  brewery w a s t e s ,  m i l k  wastes, e n g i n e  o i l s  and s p i l l s .  

( c )  Mikocheni/Kawe a r e a  

Well-known p l a n t s  a r e :  Tanganyika Packers  and t h e  Na t iona l  B i c y c l e  Company. 
These d i s c h a r g e  a b a t t o i r  w a s t e s ,  a c i d s ,  a l k a l i s ,  c y a n i d e  and chrome. The u n t r e a t e d  
e f f l u e n t  from t h e  b i c y c l e  f a c t o r y  is d i s c h a r g e d  t o  a  s u r f a c e  water d i t c h  which 
d r a i n s  t o  a  s t r eam t h a t  i n  t u r n  d i s c h a r g e s  i n t o  t h e  s e a  a t  Msasani Bay, w h i l e  was tes  
from t h e  s l a u g h t e r h o u s e  p o l l u t e  t h e  M e z i  r i v e r  d u r i n g  t h e  wet s e a s o n .  

( d )  Kunduchi/Wazo H i l l  a r e a  

The major i n d u s t r i e s  i n  t h i s  a r e a  a r e  cement and a s b e s t o s  p l a n t s .  Here, major  
p o l l u t a n t s  a r e  t h e  d u s t  fumes and s u l p h u r  d i o x i d e  so t h a t  a i r  p o l l u t i o n  is t h e  major 
problem. The e f f l u e n t  from t h e  a s b e s t o s  f a c t o r y  ( a  s l u r r y  c o n t a i n i n g  f i b r o u s  
a s b e s t o s  was tes )  is allowed t o  f low o f f  t h e  f a c t o r y  compound and i n t o  t h e  a r e a  
neighbouring Tegeta  v i l l a g e  s o  t h a t  peop le  o r  domest ic  an imals  a r e  exposed t o  t h e  
dangerous  f i b r e s  e i t h e r  i n  t h e  water from t h e  s l u r r y  o r  i n  a i r b o r n e  p a r t i c l e s  if i t  
is d r i e d  and b l o w  by t h e  wind. 

( e )  Kiganboni a r e a  

The o i l  r e f i n e r y  is l o c a t e d  i n  t h i s  a r e a .  During 1981 it was programmed t o  
p r o c e s s  525,100t o f  c r u d e  o i l .  The a c t u a l  q u a n t i t y  processed was 521,379t  y i e l d i n g  
479 ,976 t  o f  f i n i s h e d  p roduc t s .  In 1980, 617,349t  o f  c r u d e  were a c t u a l l y  p rocessed  
y i e l d i n g  565,673t o f  f i n i s h e d  p r o d u c t s .  O i l  s p i l l a g e  c o n t a i n i n g  t o x i c  s u b s t a n c e s  
such  a s  benzene,  pheno ls  and hydrogen s u l p h i d e  a r e  l i k e l y  t o  b e  d i s c h a r g e d .  However, 
a t  t h e  TIPER r e f i n e r y  t h e r e  is no p r e c i s e  system t o  measure e f f l u e n t  d i s c h a r g e .  

Thus, t h e  Msimbazi r i v e r  is h e a v i l y  p o l l u t e d  due t o  t h e  i n f l o w  o f  bo th  
i n d u s t r i a l  and domest ic  e f f l u e n t s  from Vinqung u t i  , Buguruni , I l a l a ,  Kariakoo , 
Tabata ,  Kigogo, Magmeni ,  Mabibo, Mburahat i ,  Manzese, Mwanayanala and Ubungo. The 
n o t o r i o u s  e f f l u e n t  i n c l u d e  d y e s ,  s t r o n g  a l k a l i s  from t e x t i l e s ,  o i l  and t a r s  from 
heavy v e h i c l e s ,  d e p o t s  and power s t a t i o n s ,  o r g a n i c  wastes  from b r e w e r i e s  and meat 
p l a n t s ,  and v a r i o u s  i n d u s t r i a l  was tes  such  a s  heavy m e t a l s ,  a c i d s ,  p e s t i c i d e s ,  
p a i n t s  and o t h e r  harmful c h e m i c a l s  from f a c t o r i e s .  The r e s u l t  is d e l e t e r i o u s  t o  t h e  
Msimbazi c r e e k  water q u a l i t y  and mangrove b i o t a  t h u s  c o n s t i t u t i n g  a t h r e a t  t o  p u b l i c  

A s  mentioned above, t h e s e  i n d u s t r i e s  do n o t  have  proper t r e a t m e n t  d e v i c e s  s o  
t h a t  e f f l u e n t s  a r e  d i s c h a r g e d  i n t o  s t r e a m s  o r  t h e  s e a  u n t r e a t e d .  Note t h a t  abou t  80 
per  c e n t  o f  a l l  i n d u s t r i e s  i n  t h e  c o u n t r y  a r e  based i n  Dar e s  Salaam C i t y .  S i n c e  
most o f  them a r e  consumer goods f a c t o r i e s  t h e y  d i s c h a r g e  e f f l u e n t s  c o n t a i n i n g  bo th  
o r g a n i c  and chemical  p o l l u t a n t s .  Fur thermore most o f  t h e  i n d u s t r i e s  a r e  l o c a t e d  
o u t s i d e  t h e  main sewered a r e a s  and have t h e i r  own sys tems  o f  d i s p o s a l ,  which a r e  
main1 y  d i r e c t  and u n t r e a t e d  t o  i n l a n d  wate rcourses .  Some d i s c h a r g e  t o  s t a b i l i z a t i o n  
ponds which a r e  c u r r e n t l y  n o t  working. In f a c t  about  70 per  c e n t  o f  t h e  i n d u s t r i e s  
i n  Dar e s  Salaam d i s c h a r g e  d i r e c t l y  i n t o  t h e  Msimbazi v a l l e y  (Mwaiseje and Bryceson,  
1980) .  I n  some c a s e s  t h e  same p o l l u t e d  water is used f o r  s m a l l - s c a l e  i r r i g a t i o n ,  f o r  
i n s t a n c e  i n  t h e  Kigogo/Msimbazi a r e a .  



h e a l t h ,  e s p e c i a l l y  f o r  people walking through o r  around the  a r ea  and c u l t i v a t o r s  o f  
c rops  t h e r e .  

The a v a i l a b l e  evidence (admi t ted ly  scanty)  sugges ts  t h a t  both b i o l o g i c a l  and 
chemical wastes cause oxygen dep le t i on  i n  t h e  k i m b a z i  e s tua ry .  The chemical1 y - produced low-oxygen water from t h e  Lbunqo f a c t o r i e s  is mixed with t h e  excess  organic  
wastes from Tanzania Breweries and Muhimbili. The smell is an ind i ca t ion  o f  t h e  
beginning o f  anaerobic cond i t i ons .  The r e l a t i v e  e f f i c i e n c y  o f  t h e  t i d a l  f lush ing  is 
probably t h e  reason why t h e  s i t u a t i o n  is not  yet  s eve re  enough t o  cause a s t ench  and 
a hazard t o  hunan hea l th .  

Tang a 

Tanga Municipal i ty  is c e r t a i n l y  one o f  t h e  n a t i o n ' s  c e n t r e s  o f  manufacturing 
i n d u s t r i e s .  I t  ranks  fou r th  a f t e r  Dar e s  Salaam, Mwanza and Morogoro. However, most 
o f  t h e  es tab l i shments  a r e  o f  small  t o  medium s i z e  i f  compared with t h e  n a t i o n ' s  
o t h e r  firms. The on ly  l a r g e  ones a r e  t h e  f e r t i l i z e r  p l a n t ,  t h e  cement f a c t o r y  a t  
Pongwe, h b o n i  P l a s t i c s ,  S t e e l  Roll ing Mi l l s ,  D a i r i e s  Ltd. and Forma Soap F a c t o r i e s  
i n  Tanga Town. I f  one c l a s s i f i e s  t h e  e x i s t i n g  i n d u s t r i e s  according t o  t h e i r  type o f  
a c t i v i t y  one would f ind  t h a t  manufacturing is 58 per c e n t ,  processing 26 per c e n t ,  
and se rv i c ing  6 per  cen t .  The predominant s e c t o r s  a r e  food process ing ,  metal  works, 
wood-work, f u r n i t u r e  making and soap making. The d i s t r i b u t i o n  o f  i n d u s t r i e s  i n  t h e  
mun ic ipa l i t y  is very  uneven. Most o f  t h e  b i g  i n d u s t r i e s  a r e  l oca t ed  i n  t h e  main 
i n d u s t r i a l  a r e a  near  t h e  a i r p o r t  except  t h e  t h r e e  i s o l a t e d  i n d u s t r i e s  o f  cement 
(Pongwe) , f e r t i l i z e r  p l an t  (Ras-kazone) and Anboni P l a s t i c s  ( along t h e  Mombasa 
Road). A few o t h e r s  are do t t ed  about o t h e r  a r e a s  o f  t h e  m m i c i p a l i t y  e s p e c i a l l y  i n  
Nganiani and along t h e  Pangani Road. 

In  Tanga Region t h e r e  is t h e  Tanga f e r t i l i z e r  f ac to ry  which is considered t o  

~ have an adverse environmental impact.  I t  s t a r t e d  ope ra t ion  i n  1972 and is owned 
j o i n t l y  by National  Chemical I n d u s t r i e s  and a company o f  t h e  Federal  Republic o f  
Germany. I t  is s i t u a t e d  i n  Tanga Town about 2 km e a s t  o f  t h e  town c e n t r e  and c l o s e  
t o  t h e  s ea .  I t  is t h e  b igges t  i n d u s t r y  i n  Tanga with a t o t a l  investment c o s t  o f  more 
than  T. Shs. 100 mi l l i on .  In r e l a t i o n  t o  a i r  p o l l u t i o n ,  t h e  f a c t o r y  emi t s  
foul-smelling and i r r i t a t i n g  gaseous p o l l u t a n t s  (50- and anmonia) which cause 
occas iona l  nuisance t o  t h e  i n h a b i t a n t s  o f  t h e  mtn i c ipa l  it y . Regarding water 
p o l l u t i o n ,  gypsun, which is formed a s  a by-product, is discharged t o  t h e  s ea .  In a 
small  rece iv ing  body o f  water t h i s  could cause s e r i o u s  p o l l u t i o n  problems through 
sedimentat ion o f  t h e  gypsum s l u r r y  and leaching  i n t o  t h e  water o f  noxious t r a c e  
contaminants and r e s i d u a l  f e r t i l i z e r  compotnds contained i n  t h e  gypsun. In t h i s  
f ac to ry ,  t h e  waste water is discharged i n t o  t h e  open sea  where it is e f f e c t i v e l y  
d ispersed  and c a r r i e d  away by t h e  c u r r e n t s .  However, it is now planned t o  u t i l i z e  

Ã‡ t h e  waste gypsun i n  t h e  cement f a c t o r y  which has r e c e n t l y  been commissioned i n  t h e  
Region. General ly,  t h e r e  is no comprehensive programme for  a r egu la r  monitoring of  
t h e  e f f l uen t  from the fac tory .  The number o f  permanent employees is 750, o f  whom 
about 400 a r e  engaged i n  d i r e c t  product ion.  In  normal ope ra t ion  t h e  f a c t o r y  works i n  

-^ t h r e e  s h i f t s .  I t  makes d i f f e r e n t  f e r t i l i z e r  products f o r  t h e  domestic market ,  t h e  
major one  being compound f e r t i l i z e r  (NPK) , t r i p l e  sulphur phosphate (TSP) and 
ammonia su lpha t e  (AS). The t e x t i l e  f ac to ry  (CIC) is now i n  ope ra t ion  and 
pretreatment  o f  e f f l u e n t s  is i n  e f f e c t .  

These are t h e  l e a s t  i n d u s t r i a l i z e d  reg ions  i n  Tanzania. Low cash  incomes, 
t r a n s p o r t  problems a f f ec t ing  both raw m a t e r i a l  supply and product d i s t r i b u t i o n ,  and 
u n r e l i a b l e  supply  o f  e l e c t r i c i t y  have r e s t r i c t e d  i n d u s t r i a l  development. Current ly ,  



t h e  major  i n d u s t r i e s  a r e  cashew-nut p r o c e s s i n g  f a c t o r i e s  and o i l - s e e d  mills i n  
L i n d i ,  which employ about  5 ,000 peop le .  A gas /  f e r t i l i z e r  p r o j e c t  is planned f o r  
L i n d i  , depending on t h e  s u c c e s s f u l  e x p l o i t a t i o n  o f  Songosongo g a s .  

Coast Reg ion  

The major i n d u s t r i e s  a r e  a  cashew-nut p rocess ing  f a c t o r y  and t h e  motor v e h i c l e  
assembly p l a n t .  Their  c o n t r i b u t i o n  t o  p o l l u t i o n  o f  t h e  ocean is minimal and t h e y  a r e  
s i t u a t e d  about  40 km away from t h e  c o a s t l i n e .  

COASTAL A N D  INLAND HYDROPOWER A N D  WATER WORKS 

H y d r o - e l e c t r i c i t  y  g e n e r a t i o n ,  i n d u s t r i a l  and munic ipa l  water s u p p l i e s  and a  
c o n s i d e r a b l e  p r o p o r t i o n  o f  i r r i g a t i o n  and f i s h e r i e s  a r e  a l l  r e l a t e d  t o  r i v e r s  and 
should b e  regarded a s  major  f u n c t i o n s  o f  r i v e r  b a s i n s .  Because o f  t h e i r  i n t r i n s i c  
e c o l o g i c a l  i n t e g r i t y ,  r i v e r  b a s i n s  a r e  t h e  n a t u r a l  and i d e a l l y  s u i t e d  t e r r i t o r i a l  
u n i t s  f o r  i n v e s t i g a t i n g  major e c o l o g i c a l  p r o c e s s e s ,  t h e  f u n c t i o n i n g  o f  major  
components o f  ecosystems and i n t e r a c t i o n s  between water b o d i e s  and neighbouring 
t e r r e s t r i a l  sys tems ,  a s  wel l  a s  f o r  under tak ing  mul t i -purpose programmes o f  
socio-economic development.  In o r d e r  t o  a c h i e v e  t h e  p o s s i b l e  optimum u t i l i z a t i o n  o f  
n a t u r a l  r e s o u r c e s ,  such  a  t e r r i t o r i a l  u n i t  needs  i n t e g r a t e d  and env i ronmenta l ly  
sound management o f  water r e s o u r c e s  and l a n d  use ,  i n c l u d i n g  human s e t t l e m e n t s .  

In land  water r e s o u r c e s  a r e  abundant i n  Tanzania.  Let us t a k e ,  a s  an example,  t h e  
R u f i j i  r i v e r  b a s i n  which is t h e  l a r g e s t  and most i m p o r t a n t ,  cover ing  177,000 km2 o r  
20 p e r  c e n t  o f  t h e  c o u n t r y ,  and r e c e i v i n g  one t h i r d  o f  t h e  t o t a l  n a t i o n a l  r a i n f a l l .  
It is c e n t r a l l y  s i t u a t e d  and c o n t a i n s  o n l y  one  major c e n t r e  ( I r i n g a )  : . s e v e r a l  
o t h e r s  a r e  l o c a t e d  i n  c l o s e  p rox imi ty  t o  t h e  b o r d e r  o f  t h e  b a s i n  (Dar e s  Salaam, 
Dodoma, Morogoro, Mbeya). I t  e x t e n d s  700 km from Maeya i n  t h e  west t o  t h e  Ind ian  
ocean i n  t h e  e a s t .  Land e l e v a t i o n  r a n g e s  from 3000m down t o  s e a - l e v e l  wi th  
cor responding  c l i m a t e  from tempera te  t o  t r o p i c a l .  Vegetat ion is g e n e r a l 1  y  o f  t h e  
savannah t y p e  with  s c a t t e r e d  t r e e s  and bushes  which become d e n s e r  i n  t h e  v i c i n i t y  o f  
t h e  r i v e r s .  

The R u f i j i  r i v e r  is made up o f  t h e  fol lowing t r i b u t a r i e s  ( t h e  p r o p o r t i o n s  o f  t h e  
t o t a l  run-off ( a t  S t i e g l e r ' s  Gorge) and catchment  a r e a s  a r e  g i v e n  f o r  each) :  

Grea t  Ruaha 
Kilombero 
Luweg u 
R u f i j i  

On t h e  b a s i s  o f  s u c c e s s f u l  v e n t u r e s  under taken by  o t h e r  c o u n t r i e s  t h e  Government 
dec ided  t o  e s t a b l i s h  t h e  R u f i j i  Basin Development A u t h o r i t y  (RUBADA) under t h e  
M i n i s t r y  o f  Water and Energy. S p e c i f i c a l l y  it is ass igned  t h e  t a s k  o f  g e n e r a t i n g  and 
supp ly ing  e l e c t r i c i t y  by  means o f  hydroworks and under taking measures  f o r  f lood  
c o n t r o l .  Moreover it is r e s p o n s i b l e  f o r  promoting and r e g u l a t i n g  development 
a c t i v i t i e s  i n  t h e  b a s i n  i n  r e s p e c t  o f  a g r i c u l t u r e ,  f o r e s t r y ,  t o u r i s m ,  f i s h e r i e s  and 
communications.  

The Government seeks t o  i n d u s t r i a l i z e  i n  o r d e r  t o  d i v e r s i f y  t h e  economy s o  a s  t o  
boos t  t h e  low GNP which r e l i e s  h e a v i l y  on a g r i c u l t u r e .  Such i n d u s t r i a l  developments 
w i l l  r e q u i r e  s u b s t a n t i a l  amounts o f  e l e c t r i c i t y .  There a r e  a l s o  p l a n s  f o r  supp ly ing  
e l e c t r i c i t y  t o  v i l l q e s  and urban c e n t r e s .  



A s  a renewable source  o f  energy, hydropower o f f e r s  cons ide rab l e  advantages. The 
R u f i j i  ba s in  has  t h e  g r e a t e s t  concent ra t ion  o f  p o t e n t i a l  major hydropower p r o j e c t s .  
Twenty major r i v e r  development s i t e s  have been i d e n t i f i e d  for  g r i d  power s t a t i o n s  
i . e .  s t a t i o n s  o f  above 50 MW i n s t a l l e d  capac i ty ,  with some 7,600 MW t o t a l  
hydropotent ia l .  Out o f  them eleven a r e  l oca t ed  i n  t h e  R u f i j i  b a s i n  t o t a l l i n g  some 
6,600 M W ,  86 per c e n t  o f  t h e  +o le  p o t e n t i a l .  The b igges t  p r o j e c t  is t h e  S t i e g l e r ' s  
Gorge power and flood c o n t r o l  development which w i l l  b e  c a r r i e d  out  i n  four phases 
aiming a t  2,000 MW i n s t a l l e d  f u l l  c a p a c i t y  t h a t  w i l l  meet Tanzania's power demands 
up t o  t h e  year 2010. Besides,  it w i l l  provide flood c o n t r o l  fo r  downstream areas .  

e 

The most important a c t i v i t y  c a r r i e d  out  a t  p resent  i n  t h e  bas in  is a g r i c u l t u r e .  
On t h e  Great Ruaha r i v e r  t h e r e  a r e  more than 200,000 h e c t a r e s  o f  i r r i q a b l e  land .  
Development o f  t h i s  a r ea  by v i l l a g e  i r r i g a t i o n  p r o j e c t s ,  and on a l a r g e  s c a l e ,  ha s  
a l r eady  s t a r t e d  and fu r the r  i r r i g a t e d  farms a r e  planned. In t h e  Kilombero v a l l e y  
t h e r e  a r e  up t o  300,000 h e c t a r e s  o f  i r r i g s b l e  land  t h e  development o f  which has been 
hampered by poor communications. RUBAOA' s a c t i v i t i e s  i n  a g r i c u l t u r e  have been 
concent ra ted  on t h e  Lower R u f i j i  v a l l e y .  A p i l o t  p r o j e c t  is being prepared fo r  a 
proposed long-term development programme o f  65,000 h e c t a r e s  o f  i r r i g a t i o n ,  combined 
with e f f e c t i v e  f lood  c o n t r o l .  

Large a r e a s  o f  land a r e  used a s  na t iona l  parks and game r e se rves .  The Selous and 
Rungwe Game Reserves, and t h e  Ruaha and Mikuni National Parks a r e  l oca t ed  i n  t h e  
bas in ,  t ak ing  up more than 40 per c e n t  o f  its a rea .  The Selous Game Reserve is t h e  
l a r g e s t  i n  Afr ica  and t h e  second l a r g e s t  i n  t h e  world. It cove r s  48,000 km2, more 
than doifcle t h e  s i z e  o f  Serenget i  National Park and Ngorongoro Conservation Area 
t oge the r .  I t  boas t s  some 700,000 l a r g e  m a m m a l s  inc luding  A f r i c a ' s  l a r g e s t  e l ephan t ,  
bu f f a lo ,  hippopotamus and c r o c o d i l e  populat ions.  Large rnamal s p e c i e s  t o t a l  36, 
t h e r e  a r e  over  350 b i rd  spec i e s  and probably i n  excess  o f  2,000 s p e c i e s  o f  vascular  
p l an t s .  The 134 m dam of t h e  S t i e g l e r ' s  Gorge p r o j e c t  w i l l  c r e a t e  a r e s e r v o i r  o f  
some 1,200 km2 s u r f a c e  a r ea ,  which w i l l  occupy about 3 per cen t  o f  t h e  Selous Game 
Reserve, and w i l l  have l i t t l e  o v e r a l l  e f f e c t  on its w i l d l i f e ,  a l though changes i n  
t h e  immediate a r e a  o f  t h e  r e s e r v o i r  w i l l  occur .  

The R u f i j i  b a s i n  has very  g r e a t  p o t e n t i a l s  f o r  tourism development. Ruaha and 
Mikuni National  Parks,  and t h e  Rungwa and Selous Game Reserves, o f f e r  a v a r i e t y  o f  
important  t o u r i s t  a t t r a c t i o n s  which inc lude  photographic s a f a r i s ,  walking s a f a r i s ,  
r i v e r  s a f a r i s ,  o r n i t h o l o g i c a l  and bo tan i ca l  t o u r s ,  f i s h i n g  and hunting ( i n  s e l e c t e d  
a r e a s ) .  Development o f  tourism i n  t h e  Selous Game Reserve would b e  improved by t h e  
cons t ruc t ion  o f  an access  road from Chalinze t o  S t i e g l e r ' s  Gorge. 

The Ruf i j  i bas in  is i d e a l  fo r  i n d u s t r i a l  f o r e s t  p l an t a t i ons .  Thus a f f o r e s t a t i o n  
mainly with e x o t i c  spec i e s  o f  p ine  and cypress  t r e e s  is being in t ens ive1  y pursued i n  
t h e  Southern Highlands (Sao H i l l )  while b l ack  w a t t l e  p l a n t a t i o n s  have been developed .. 
near Njonbe. Af fo re s t a t i on  i n  t h e  lowlands i nc lude  p l a n t a t i o n s  o f  s e v e r a l  s p e c i e s  o f  
fast-growing trees. 

k There is no doubt about t h e  importance o f  f i s h e r i e s .  According t o  an e s t ima te ,  
f i s h ,  mainly freshwater  s p e c i e s ,  provide more than 20 per c e n t  o f  t h e  p ro t e in  i n  t h e  
d i e t  o f  Tanzanians. Total  e s t ima te s  o f  f i s h  ca t ches  from t h e  R u f i j i  ba s in  a r e  not  
a v a i l a b l e  but  a r e  known t o  be  s i g n i f i c a n t .  Catches from the  Kilombero bas in  a lone  
amount t o  14,000 tonnes.  In t h e  Lower R u f i j i  flood p la in  it is es t imated  t h a t  5,600 
tonnes  o f  f i s h  a r e  caught annual ly.  The Kidatu r e s e r v o i r ,  though small  and r a t h e r  
unproductive, can y i e ld  up t o  140 tonnes .  In t h e  Mtera r e s e r v o i r  a s t a b l e  annual 
y i e ld  o f  some 3,600 tonnes is expected. In t h e  R u f i j i  Delta  and Mafia Channel 
ca t ches  o f  f i s h  and prawns amount annual ly  t o  1,800 and 700 tonnes ,  r e spec t ive ly .  - 



There is still p l e n t y  o f  undeveloped f i s h e r i e s  p o t e n t i a l  i n  t h e  R u f i j  i b a s i n .  
The planned S t i e g l e r ' s  Gorge r e s e r v o i r  is expected t o  p rov ide  a  s t a b i l i z e d  annual  
c a t c h  o f  3,700 t o n n e s .  S e v e r a l  p o t e n t i a l  dam sites have been i d e n t i f i e d  i n  t h e  upper 
catchment  a r e a s  o f  t h e  R u f i j i  b a s i n .  Implementation o f  t h e s e  p r o j e c t s  c o u l d  l e a d  t o  
t h e  c r e a t i o n  o f  s e v e r a l  o t h e r  man-made l a k e s  where ind igenous  f i s h  s p e c i e s  may 
c o l o n i z e  new h a b i t a t s ,  o r  e x o t i c  s p e c i e s  may be  i n t r o d u c e d .  Apart  from c a p t u r e  
f i s h e r i e s ,  some a r e a s  o f  t h e  Ruf i j  i b a s i n ,  p a r t i c u l a r 1  y  t h e  Lower R u f i j  i f lood  p l a i n  
and t h e  Kilombero v a l l e y  o f f e r  e x c e l l e n t  s i t e s  f o r  a q u a c u l t u r e .  

As r e g a r d s  environmental  impac t s ,  t h e  Mufindi pu lp  and paper m i l l ,  t h e  Kilombero 
sugar  i n d u s t r y  and I r i n g a  town, a s  we l l  a s  t h e  Lower R u f i j i  a r e a ,  a r e  c r i t i c a l  i n  
t h i s  r e s p e c t .  The Mufindi pu lp  and paper m i l l  w i l l  become o p e r a t i o n a l  i n  1987 and 
its p r o c e s s i n g  water  w i l l  b e  t a k e n  from t h e  North Ruaha r i v e r .  The t r e a t e d  e f f l u e n t  
w i l l  b e  d i s c h a r g e d  i n t o  t h e  same r i v e r ,  which, j o i n e d  by  s e v e r a l  t r i b u t a r i e s ,  p a s s e s  
on t o  t h e  Kilombero f lood  p l a i n .  The average  e f f l u e n t  l o a d  t o  t h e  r e c i p i e n t  r i v e r  
h a s  been e s t i m a t e d  a s  h i g h  a s  80 mq/1 BCD and 100 mg/1 t o t a l  suspended s o l i d s .  The 
p o t e n t i a l  e f f e c t s  o f  t h e  m i l l  a r e  i d e n t i f i e d  a s  a  s e r i o u s  water  p o l l u t i o n  problem 
f a c i n g  t h e  f i s h i n g  i n d u s t r y ,  and a s  an a i r  p o l l u t i o n  t h r e a t  t o  t h e  t e a  p l a n t a t i o n s .  
The water p o l l u t i o n  might  p r i m a r i l y  a f f e c t  t h e  Kilombero f lood  p l a i n  f i s h e r y  because  
o f  its p r o x i m i t y ,  some 100 km. I t  is a l s o  f e l t  t h a t  t h e  m i l l  w i l l  a f f e c t  f i s h e r i e s  
i n  t h e  planned S t i e g l e r ' s  Gorge r e s e r v o i r .  The r e s e r v o i r  is expec ted  t o  t r a p ,  
annua l1  y, more t h a n  1 5  m i l l i o n  t o n n e s  o f  sediment  contaminated with  c h l o r i n a t e d  
o r g a n i c  t o x i n s ,  which w i l l  e n t e r  t h e  r e s e r v o i r ' s  food-chain . These c h l o r i n a t e d  
compounds accumulate  i n  f i s h  t i s s u e s ,  impar t ing  an u n d e s i r a b l e  t a s t e  and odour;  
f u r t h e r m o r e ,  a t  h i g h  c o n c e n t r a t i o n s  t h e y  make t h e  f i s h  u n p a l a t a b l e  and a  t h r e a t  t o  
human h e a l t h  . 

The Kilombero v a l l e y  h a s  c o n s i d e r a b l e  a g r i c u l t u r a l  p o t e n t i a l .  Uncont ro l l ed  
development o f  t h e  a r e a  c o u l d  a d v e r s e l y  a f f e c t  t h e  hydrology and sediment  l o a d  o f  
t h e  Kilombero r i v e r  which p r o v i d e s  62 per  c e n t  o f  t h e  flow a t  t h e  proposed 
S t i e g l e r ' s  Gorge r e s e r v o i r .  The Kilombero swamps a r e  impor tan t  b r e e d i n g  a r e a s  f o r  
f i s h .  Changes i n  eco logy  and water  q u a l i t y  c a n  b e  expected t o  r e s u l t  from 
a g r i c u l t u r a l ,  i n d u s t r i a l  and water development p r o j e c t s ,  and t h e y  c a n  have a  harmful  
e f f e c t  on a q u a t i c  l i f e .  

The use  o f  f e r t i l i z e r s  i n  a g r i c u l t u r e  is still minimal ,  b u t  h e r b i c i d e s ,  m a i n l y  
ammoniun s u l p h a t e ,  a r e  a l r e a d y  h e a v i l y  used on t h e  Kilombero s u g a r  e s t a t e .  Apart  
from t h e  p o l l u t i o n  caused by  f e r t i l i z e r s  and h e r b i c i d e s ,  waste  p r o d u c t s  from t h e  
s u g a r  i n d u s t r y  a r e  d i s c h a r g e d  i n t o  t h e  Great  Ruaha r i v e r .  The major  i n d u s t r i a l  
w a s t e s  i n c l u d e  f i l t e r  c a k e  ( s o i l ,  wax, p r o t e i n s ,  e t c  .) bagasse ,  c a u s t i c  s o d a  and 
molasses .  Kilombero One h a s  no e f f l u e n t  t r e a t m e n t  system.  The f i l t e r  c a k e  is u s u a l l y  
dunped i n t o  t h e  Great  Ruaha r i v e r .  In  1981, f o r  example, approx imate ly  8 ,500 t o n n e s  
o f  f i l t e r  c a k e  were d i sposed  o f  i n  t h i s  way w i t h i n  150 days ,  t h a t  is more t h a n  56 
t /day .  Kilombero One h a s  no problem with  sewage d i s p o s a l  because  p i t  l a t r i n e s  a r e  
used. Kilombero Two h a s  o x i d a t i o n  ponds f o r  b i o l o g i c a l  t r e a t m e n t  o f  m i l l  e f f l u e n t s  
b e f o r e  t h e y  a r e  d i scharged  i n t o  t h e  r i v e r .  The e f f i c i e n c y  o f  t h e  t r e a t m e n t  system is 
unknown because  no i n f o r m a t i o n  is a v a i l a b l e  on d e t a i l s  r e g a r d i n g  t h e  o p e r a t i o n  
system ( t h e  v o l u n e  o f  t h e  o x i d a t i o n  ponds and t h e  r e t e n t i o n  t ime)  . The f i l t e r  c a k e  
is u s u a l l y  d i sposed  o f  on farms a s  f e r t i l i z e r .  No in fo rmat ion  is a v a i l a b l e  on t h e  
d i s p o s a l  system o f  sewage. 

Molasses from both Kilombero One and Two a r e  u s u a l l y  s t o r e d  f o r  e x p o r t ,  b u t  when 
s t o r a g e  f a c i l i t i e s  become u n a v a i l a b l e  t h e  molasses  is u s u a l l y  dumped i n  t h e  Grea t  
Ruaha r i v e r .  Thus, i n  1981, some 830 t o n n e s  from Kilombero Two a l o n e  were d i scharged  
i n t o  t h e  r i v e r .  Molasses be ing  high1 y  b i o d e g r a d a b l e ,  water deox yqena t ion  down-stream 
is expected t o  b e  v e r y  p e r s i s t e n t  e s p e c i a l l y  dur ing  t h e  d r y  s e a s o n  when t h e  water 



volume i n  t h e  r e c i p i e n t  r i v e r  is low. This s i t u a t i o n  is c a t a s t r o p h i c  t o  t h e  aqua t i c  
fauna and w i l d l i f e  using t h e  r i v e r  for  watering. Large q u a n t i t i e s  o f  water a r e  used 
fo r  t h e  cool ing  process. This water ,  though s l i g h t l y  pol lu ted  o rgan ica l ly ,  is h igh ly  
pol lu ted  thermally with temperatures  o f  up t o  40Â°C Such hot water ,  i f  discharged 
d i r e c t l y  i n t o  t h e  r i v e r  may render  t h e  h a b i t a t  unsui tab le  for  both f lora-and fauna. 
It is most unfor tuna te  t h a t  t o d a t e  t h e r e  has been no programme t o  monitor t h e  e f f e c t  

- o f  t h e  Kilombero sugar i ndus t ry  waste d i sposa l  on t h e  environment. Recently, 
abnormal f i s h  and o the r  w i l d l i f e  k i l l s  have been repor ted  below t h e  sugar  e s t a t e .  

In  I r i n g a  town, s o  f a r ,  t h e  only  important i n d u s t r i e s  t h a t  can s i g n i f i c a n t l y  
4 a f f e c t  t h e  environment a r e  t h e  Dabaga F r u i t  Canning Indus t ry ,  Cotex and SIDO, a l l  o f  

which a r e  loca ted  i n  t h e  Ruaha i n d u s t r i a l  a rea .  E f f luen t s  from these  i n d u s t r i e s  a r e  
minimal and a r e  usua l ly  discharged i n t o  t h e  L i t t l e  Ruaha r i v e r  un t rea ted .  

According t o  t h e  20-year master p lan ,  all i n d u s t r i e s  must have ox ida t ion  ponds 
a t  t h e  i n d u s t r i a l  s i t e  t o  t r e a t  t h e i r  e f f l u e n t s  be fo re  d ischarg ing  them i n t o  t h e  
L i t t l e  Ruaha r i v e r .  A s e r i e s  o f  ox ida t ion  ponds a r e  a l s o  being cons t ruc ted  . sa r  
Kitwilu,  t h e  Ruaha i n d u s t r i a l  a r e a ,  and w i l l  c o l l e c t  a l l  t h e  i n d u s t r i a l  wastes from 
t h e  town for  fu r the r  t reatment  be fo re  d ischarg ing  them i n t o  t h e  L i t t l e  Ruaha r i v e r .  
Separa te  oxida t ion  ponds a r e  a l so  t o  be  cons t ruc ted  near kwawa for  t r e a t i n g  t h e  
sewage from t h e  whole town. The t r e a t e d  sewage w i l l  even tua l ly  be  discharged i n t o  a  
nearby brook. The only  problem with t h i s  is t h e  capac i ty  o f  t h e  brook t o  absorb t h e  
discharged e f f l u e n t  which may still conta in  a  cons iderable  amount o f  BOO, and 
n u t r i e n t s  l i k e  n i t r a t e s ,  phosphorus, e t c .  These may a f f e c t  t h e  r e c i p i e n t  waters  and 
t h e  environment a s  a  whole s i g n i f i c a n t l y .  The oxida t ion  ponds planned near Mkwawa 
for  t r e a t i n g  domestic wastes a r e  t oo  near  t h e  town and a f t e r  some years  it is 
poss ib l e  t h a t  t hey  w i l l  be  sandwiched by t h e  town. The quest ion o f  t h e  c a p a c i t y  o f  
t h e  rece iv ing  brook t o  absorb t h e  p a r t i a l l y  b i o l o g i c a l l y  t r e a t e d  r e fuse  without 
being a f f ec t ed  a l s o  needs f u r t h e r  cons ide ra t i on .  

The Lower R u f i j i  f lood p l a i n s  provide a  p o t e n t i a l l y  very  r i c h  c r o p  growing 
region.  Rice production a t  p resent  depends on adequate flooding and consequent silt 
and n u t r i e n t  depos i t ion  i n  t h e  r a i n s .  Excessive flooding o r  no f looding can cause 
complete c r o p  f a i l u r e .  The S t i e g l e r ' s  Gorge dam is intended t o  c o n t r o l  t he se  
unpredic tab le  f l oods  fo r  more e f f i c i e n t  a g r i c u l t u r a l  p r ac t i ce s .  The flood p l a in  
a r ea  p o t e n t i a l l y  a v a i l a b l e  for  r i c e  o r  o the r  c rops  is i n  excess o f  80,000 h e c t a r e s  
and could enable R u f i j i  d i s t r i c t  t o  become a major granary fo r  Tanzania. Flood water 
c o n t r o l ,  i r r i g a t i o n  p o s s i b i l i t i e s  and l o s s  o f  sediment and o the r  e f f e c t s  consequent 
on r i v e r  impoundment w i l l  need very c a r e f u l  eva lua t ion  fo r  e f f i c i e n t  product ion.  

The l a k e s  and swanps along t h e  Lower R u f i j i  provide one o f  t h e  f i n e s t  w i l d l i f e  
s p e c t a c l e s  i n  East Africa.  The a r e a  is a c c e s s i b l e  t o  Dar e s  Salaam, has very  h igh  
game and b i r d  d e n s i t i e s  o f  except iona l  v a r i e t y  and o f f e r s  v i s i t o r s  o p p o r t u n i t i e s  o f  
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t r i p s  i n  v e h i c l e s ,  on foot  o r  by b o a t ,  game watching and f i sh ing .  To a l a r g e  ex t en t  
t h e  a r ea  is dependent on t h e  flow o f  t h e  R u f i j i  r i v e r  through a maze o f  channels  and 
swamps connecting t h e  f i v e  major l akes .  The R u f i j i  changed its d r y  season course  i n  
1971 t o  f lood l a k e s ,  t h u s  c r e a t i n g  new swamps and populat ions o f  e l ephan t ,  bu f f a lo  

A and c rocod i l e  have g r e a t l y  increased s ince  then.  In add i t i on  t o  t h e  Selous l a k e s  
t h e r e  a r e  a  nunber o f  small  l a k e s  ad jacent  t o  t h e  R u f i j i  i n  t h e  s e t t l e d  a r e a s  which 
do provide a  f i s h  resource.  

The R u f i j i  Delta  a r e a  o f  some 400 km2 is c u r r e n t l y  exp lo i t ed  for  r i c e  
c u l t i v a t i o n ,  f i sh ing  and mangrove pole  c u t t i n g .  Mangrove poles  bu i ld  most o f  Dar e s  
Salaam houses and have been a major export  i n  t h e  pas t .  The d e l t a  has  a  cons ide rab l e  
e s t u a r i n e  f i s h e r y  and a p o t e n t i a l l y  va luab le  o f f sho re  prawn indus t ry .  The a r ea  is 
b i o l o g i c a l l y  unknown and r e s u l t s  from a complex system o f  f r e sh  and s a l t  water 
i n t e r a c t i o n  and sediment and n u t r i e n t  i npu t s .  



Changes i n  t h e  R u f i j i  water regime could be expected t o  a l t e r  the  ecoloqy and 
l eve l  of  resources o f  t h e  whole d e l t a .  In any case ,  the  envisaged l o s s  o f  f i s h  
ca tches  i n  the flood plain w i l l  be si tost i tuted by catches from the rese rvo i r .  Based 
on the  re la t ionsh ip  between mangrove area and prawn production, and assuming t h a t  
the  dam construction is l i k e l y  to  lead t o  a reduction o f  mangrove a rea  o f  a l i t t l e  
more than 10 per c e n t ,  l o s s  i n  t h e  potent ia l  prawn yield w i l l  be under 10 per cen t .  

The creat ion o f  man-made l akes ,  mainly t h e  S t i e q l e r ' s  Gorge p ro jec t ,  may have 
negative e f f e c t  on health due t o  the  increased potential  for d isease  vectors  i n  t h e  
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reservoir  area ,  e spec ia l ly  t h e  potent ia l  incidence of  schistosomiasis ,  malaria and 
f i l a r i a s i s  i n  t h e  future i r r i g a t i o n  scheme i n  the flood plain.  Disease vectors  i n  
the reservoir  can be control led  by maintaining an appropriate reservoir  l e v e l  while, 
i n  the  down-stream area they can be control led  by an appropriate r e lease  pat tern .  
The potent ia l  incidence o f  t h e  d iseases  i n  the  fu ture  perennial i r r i g a t i o n  scheme i n  
the  flood plain can be control led  more or  l e s s  successful ly  by spec i f i c  measures 
(chemicals, spec i f i c  construction o r  operating measures). 

Average monthly discharge and sediment load o f  
River Ruf i j i  a t  S t i e q l e r ' s  Gorge (1958/59) 

Nov ember 3,640 7,000 
December 6,660 3,059,000 
January 18,500 2,517,000 
February 34,850 3,599,000 
March 44,900 4,786,000 
April 68 ,500 1,215,000 
May 58,100 432,000 
June 28,150 121,000 
July  16,520 47,000 
Aug ust 11,200 48 ,000 
September 7,870 12,000 
October 5,450 1 ,500 
................................................................... 
Total 304,140 15,858,000 
.............................. ------ -- ------------- --------- ------ 

TRANSPORT 

Coast and Dar e s  Salaam Reqions 

Dar e s  Salaam has good connections by sea ,  a i r  and r a i l .  

Ro ads 

There a re  a nunber o f  trunk roads s t a r t i n g  from Oar e s  Salaam. These include: 

The TANZAM road which goes t o  Zambia and c a r r i e s  Zambia-bomd t r a f f i c ;  



- The c e n t r a l  t runk road which runs from Dar e s  Salaam, Mwanza t o  Bukoba and 
Kigma v i a  Dodoma; 

- The t runk road from Dar e s  Salaam t o  Moshi-Arusha v i a  Korogwe. 

The Dar e s  Salaam - K i b i t i  is an e x i s t i n g  tarmac road ranked a s  a t runk road. 
From K i b i t i  t o  Nyamwage (48 km) t h e r e  is a poor t r a c k  which involves  c ros s ing  t h e  - R u f i j i  River by f e r r y  a t  Ndtndu. Nyamwage - Nangurukuru 25 kin west o f  Kilwa Kivin je  
covers  about 100 kin. Then t h e  Nangurukuru - Lindi  s ec t ion .  The cons t ruc t ion  o f  t h i s  
road is discussed i n  t h e  Third Five-Year Plan for  upgrading t o  murram standard a s  
well a s  t he  road between K i b i t i  t o  Nyamwage and Lindi  t o  make i t  all-weather . I t  is 
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proposed t h a t  t h i s  road be tarmacadamized between 1985/86 and 1995. 

However, t h e r e  a r e  proposals  t o  cons t ruc t  a road from Dar e s  Salaam t o  
Chalinze-Stigo. This is intended to be phased; the  Dar e s  Salaam - Chalinze sec t ion  
is t h e  e x i s t i n g  tarmac road,  p a r t  o f  t h e  Dar e s  Salaam - Morogoro road. The 
Chalinze - S t i g o  sec t ion  is i n  ex i s t ence  a s  a seasonal  t r a c k  and is intended t o  be  
upgraded in  the  long run t o  be a t a r r e d  road. Nevertheless t h e  road is t o  enable t h e  
cons t ruc t ion  o f  t h e  St igo  dam and i t  is  the re fo re  sub jec t  t o  t h e  dec i s ion  t o  
cons t ruc t  t h e  d m .  

Most o f  t hese  t runk roads c a r r y  goods des t ined  t o  and from land-locked c o u n t r i e s  
l i k e  Rwanda and Burundi, and a l so  Zaire and (to some extent )  Zambia and Malawi. Par t  
o f  t h e  goods t r a f f i c  is f e r r i e d  by r a i l  (TAZARA fo r  Zambia-bomd t r a f f i c )  and t h e  
c e n t r a l  l i n e  ( for  Rwanda, Burmdi ,  Zaire)  . 

Rail  ways 

There is a rai lway terminal  a t  Dar e s  Salaam only. 

Airways 

There is an i n t e r n a t i o n a l  a i r p o r t  a t  Dar e s  Salaam and o the r  a i r p o r t s  a t  Mafia, 
Lindi ,  Kilwa, Nachingwea and Mtwara. 

D a r e s S a l a a m  4,419 60,296 
?. Tanga 460 3,932 

Lindi  263 2,814 
M t  war a 483 5,542 
Naching wea 1 80 523 

1k. K i l  wa 82 41 5 
Mafia 42 6 2,583 
.................................. 
(Source: Air Tanzania Corporation 

I Por t s  

Dar e s  Salaam port  is t h e  second l a r g e s t  o f  the  four major East African sea  
p o r t s  o f  Mombasa, Tanga and Mtwara. Dar e s  Salaam handles 97 per cen t  o f  Tanzania's 



o i l  t r a f f i c  and 80 per cen t  o f  t h e  n a t i o n ' s  genera l  cargo  - t rade .  I t  is a l s o  t h e  
leading  passenger por t  and a naval base.  The por t  has t r a d i t i o n a l 1  y handled t r a n s i t  
t r a f f i c  for  Zaire  and t h e  land-locked c o u n t r i e s  o f  Burmdi and Rwanda. Today, i t  has  
a l s o  became a major avenue fo r  Zambia's seaborne imports a i d  expor t s ,  a r u l e  which 
w i l l  be  o f  increas ing  importance i n  t h e  fu tu re .  

( a )  Data (1972) (Dar e s  Salaam) 

The por t  handled 1,540,000 tonnes o f  d r y  cargo  comprising 916,000 tonnes o f  
imports and 524,000 tonnes o f  expor t s ,  t oge the r  with 1,284,000 tonnes o f  bu lk  o i l  o f  
which 709,000 tonnes were crude o i l  imports.  

Of t o t a l  d r y  ca rgo  tonnage, t r a n s i t  cargo for  Za i r e ,  Burundi and Rwanda 
accounted for  about 6 per c e n t  o f  imports  and about 20 per cen t  o f  expor t s .  Zambia 
t r a n s i t  d r y  cargo  during 1972 represented  j u s t  under 11 per  cen t  o f  t o t a l  imports 
and about 35 per cen t  o f  expor ts .  

The average s i z e  o f  s h i p  c a l l i n g  a t  Dar e s  Salaam during 1972 was 10,000 dead 
weight tonnage (dwt) with t h e  ma jo r i t y  o f  v e s s e l s  being t h e  conventional  
general-cargo type.  

(b) Pro jec t ions  fo r  Dar e s  Salaam 

The volune o f  long-term t r a f f i c  w i l l  be  dependent on development o f  t h e  p o r t ' s  
h in t e r l and  and upon improvement i n  t r a n s p o r t  technology. 

Barring any spec tacular  technologica l  developments i n  o t h e r  forms o f  t r a n s p o r t ,  
s e a  t r a n s p o r t  is l i k e 1  y t o  remain t h e  cheapest  fo r  fore ign  t r a d e .  The p o r t  w i l l  
t h e r e f o r e  be requi red  t o  handle v a s t 1  y increased q u a n t i t i e s  o f  goods. 

( c )  P o t e n t i a l  t r a f f i c  for  Dar e s  Salaam Por t  

The h in t e r l and  o f  Dar e s  Salaam has v a s t  a g r i c u l t u r a l  p o t e n t i a l .  I t  is 
t h e r e f o r e  pos s ib l e  t o  conceive o f  l a rge - sca l e  expor ts  o f  good g r a i n s  a s  well a s  meat 
and d a i r y  produce over a longer  t ime-scale .  To enab le  t h e s e  a g r i c u l t u r a l  
developments t o  be  r e a l i z e d  t h e r e  might have t o  be  l a rge - sca l e  imports  o f  
f e r t i l i z e r s  o r  t h e i r  raw m a t e r i a l s .  

Mineral resources  p o t e n t i a l  is a l s o  good. Proved coa l  and i r o n  o r e  d e p o s i t s  i n  
Tanzania could well b e  explo i ted  i n  t h e  not  too  d i s t a n t  f u t u r e  a s  world fue l  c o s t s  
r i s e .  The development o f  t h e s e  b a s i c  resources  could t r i g g e r  l a rge - sca l e  i n d u s t r i a l  
a c t i v i t y  and i n  t u r n  t h e s e  poss ib l e  developments could gene ra t e  s u b s t a n t i a l  por t  
t r a f f i c .  

( d l  Data fo recas t s  

The f o r e c a s t s  p r e d i c t  a por t  throughput fo r  1990 of 4,013 mi l l i on  tonnes o f  
genera l  cargo  and 4.28 mi l l i on  tonnes o f  bu lk  o i l s .  

A major f ea tu re  o f  t h e  t r a f f i c  f o r e c a s t s  is t h e  expec ta t ion  t h a t ,  a s  soon a s  new 
po r t  and in land  t r anspo r t  f a c i l i t i e s  a r e  developed, Dar e s  Salaam w i l l  become 
Zambia's p r i n c i p a l  s eapor t .  The fo recas t  fo r  1980 was t h a t  some 52 per  cen t  o f  
t r a f f i c  through t h e  por t  would be Zambian t r a f f i c .  

Non-Zmbian t r a f f i c  is fo recas t  t o  i nc rease  from 2.11 mi l l i on  tonnes ( i n  1975) 
t o  4.25 mi l l i on  tonnes i n  1990 a t  an average annual growth r a t e  o f  4.8 per c e n t .  



Dar e s  Salaam genera l  cargo  t r a f f i c ,  1960-1990 (thousand t o m e s )  

Tanzania, 
Burundi 357 287 351 3 72 584 737 940 
Za i r e ,  copper - 2 1 100 116 134 156 181 
Zambia, copper - - 263 553 61 0 674 744 
Zambia, l e ad  + z inc  - - - 80 100 100 100 
Zambia, o t h e r  expor t s  - - - 10 25 40 60 
-------------- --------- - .................... - -------- -- ------ ----------------- 
Tota l  expor t s  357 308 714 1,131 1,453 1,707 2,025 
............................................................................. 

Bulk petroleum o i l  t r a f f i c  

a/ P o t e n t i a l  t r a f f i c  assuming por t  and inland t r a n s p o r t  f a c i l i t i e s  - 
b/ Tanzania f i g u r e  inc ludes  c rude  o i l  for  Zambia r e f ined  a t  Dar e s  Salaam - 

w c /  Residual o i l s ,  bunker o i l s ,  and c o a s t a l  products - 
(Source: Dar e s  Salaam Por t  Development Study, Vol. 1 (Main Report) 1975) 

A 
Recommendations ( 1990 and beyond) 

The en t rance  channel should b e  s t r a igh t ened  and deepened t o  minus 10 m. With 
improved navigat ion a i d s  t h i s  w i l l  enable s h i p s  t o  move a t  n igh t  and most o f  t h e  
v e s s e l s  now using t h e  por t  w i l l  b e  a b l e  t o  move a t  any s t a t e  o f  t i d e ,  while  v e s s e l s  
o f  35,000 w i l l  be a b l e  t o  move a t  high water.  

Two f u r t h e r  b e r t h s  should b e  cons t ruc t ed ,  a f t e r  b e r t h s  9 t o  11 a r e  complete ,  and 
a new o i l  j e t t y .  



Increase  e f f i c i e n c y  o f  cargo  hand1 ing 

Construct ion o f  r a i l  depots  for  TAZARA and Tanzania Railway Corporation (TRC) on 
s i t e s  o u t s i d e  t h e  por t  ope ra t iona l  a r e a ,  so t h a t  t r a f f i c  for  Zambia o r  fo r  Za i re ,  
Burundi and Rwanda can normally be c a r r i e d  from the  t r a n s i t  shed by road veh ic l e s .  

Ecological s t u d i e s  show t h a t  t he re  w i l l  be  no s e r i o u s  environment problems i n  
t h e  recommended works. I t  is, however, considered important t h a t  dredged ma te r i a l  
should be  dumped fu r the r  o f f sho re  than a t  p resent  t o  avoid i r r e p l a c e a b l e  damage t o  
c o r a l  r e e f s  over a  cons ide rab l e  length  o f  c o a s t l i n e .  Pol lu t ion  o f  t h e  harbour due 
t o  increased  shipping makes i t  advisable  t o  s t o p  t h e  d ischarge  i n t o  t h e  harbour o f  
land-based sewage and i n d u s t r i a l  e f f l u e n t s .  

Coastal t r a d e  

A t  p r e sen t ,  t h e r e  is l i t t l e  t r a d e  and it is confined t o  t h e  southern reg ions  o f  
Tanzania. This is p r imar i l y  because o f  t h e  poor road communications ( t h e r e  is no 
r a i l  l i n k )  t o  t he se  a r ea s .  Should t h e  land cornminications b e  developed (and t h i s  
would appear t o  be a  l i k e l y  occurrence a s  schemes have a l ready  been worked ou t )  
c o a s t a l  shipping can be expected to  p lay  a  much smal le r  r o l e  i n  t h e  longer  term. 

In Tanzania t h e  c o a s t a l  shipping s e r v i c e  is managed by t h e  Tanzania Coastal  
Shipping Lines (TACOSHILL). The company owns t h r e e  v e s s e l s  which a r e  g e n e r a l l y  meant 
for  cargo  ( e . g .  food s t u f f s ,  bu i ld ing  m a t e r i a l s  and a g r i c u l t u r a l  p roducts ) .  
TACOSHILL o p e r a t e s  a  week1 y s e w  i c e  using 550 - 600t v e s s e l s .  This is t h e  main 
la rge-capac i t  y  f r e i g h t  and passenger l i n k  a t  p resent  between Dar e s  Salaam and 
South-east Tanzania (L ind i  and Mtwara). Nevertheless ,  i ts ca r ry ing  capac i ty  is 
i n s u f f i c i e n t  and the re  a r e  f r equen t ly  long de l ays  i n  loading goods s to red  in Dar e s  
Salaam in  t h e  TACOSHILL'S godown for  shipment t o  Mtwara and Lindi .  A s  with most 
p o r t s ,  passenger t r a f f i c  is dwindling due t o  t h e  increas ing  use o f  a i r  t r a n s p o r t .  

Tanaa Reqion 

Ro ads  

There is an al l-weather  road from Tanga t o  Mkwaja v i a  Pangani and another road 
o f  poor s tandard t o  Baqanoyo. 

There is a t runk  r o u t e  from Tanga t o  t h e  Kenya border  v i a  Duga. I t  is a l s o  
l inked  with a  branch o f  t h e  West North Road t o  Moshi Arusha - Nananga Nairobi.  This 
t runk  road t o  Tanga branches a t  Korogwe. 

Railways 

There is a rai lway l i n e  from Dar e s  Salaam t o  Tanga v i a  Korogwe. This ra i lway 
l i n e  t o  Tanga is p a r t  o f  t h e  l i n e  from Dar e s  Salaam t o  Tanga and Arusha. I t  is 
operated by t h e  Tanzania Railways Corporation. 



Local-passenger and goods t r a f f i c  handled a t  Tanga s t a t i o n  

P o r t s  and harbour 

Tanga has  a good na tu ra l  harbour but  it has  no deep-water b e r t h s ;  l i g h t e r s  a r e  
used t o  t r a n s p o r t  goods t o  and from t h e  shore.  The p o r t ,  administered by Tanzania 
Harbours Authori ty,  has  a nominal r a t ed  capac i ty  o f  about 320,00Ot/y but  is no t  
u sua l ly  used t o  f u l l  c apac i ty  ( i n  1973, f o r  i n s t ance ,  it handled only  280,000t) .  
There is a provis ion  for  t w o ,  p a r a l l e l  deep-water b e r t h s  e i t h e r  i n  t h e  inner  harbour 
o r  a t  Mwanbani Bay near  t h e  new s i t e  facing t h e  s ea .  This development is no t  l i k e l y  
be fo re  1988, un l e s s  t r a f f i c  is d ive r t ed  from Dar e s  Salaam and Mombasa. 

An add i t i ona l  multi-purpose j e t t y  o u t s i d e  t h e  harbour a rea  was completed i n  1971 
t o  supply t h e  f e r t i l i z e r  f ac to ry  with raw m a t e r i a l s .  I t  is recommended t h a t  o i l  
products  t r a f f i c  should be  t r a n s f e r r e d  t o  t h i s  j e t t y .  

Exports have been dominated by s i s a l  t r a f f i c  but i n  r ecen t  years  co f f ee  has  
developed and is fo recas t  t o  over take  s i s a l  i n  t h e  fu ture .  The p r o j e c t s  o f  Uganda o r  
Rwanda t r a f f i c  depend on t h e  cons t ruc t ion  o f  t h e  Arusha - Musma r a i l  l i n k .  

Total export  and import t r a f f i c  handled a t  Tanga ro se  from 202,000t i n  1960 t o  
396,000t i n  1974 and 380,000t i n  1975 showing an average growth r a t e  o f  4.30 per 
c e n t  per annun from 1960 t o  1975. The underlying growth i n  t r a d i t i o n a l  por t  t r a f f i c  
was, however, very  much lower,  s i n c e  t r a f f i c  i n  1974 and 1975 included l a r g e  
tonnages o f  food imports (maize,  wheat and r i c e )  made necessary by c r o p  f a i l u r e s  and 
o f  o t h e r  t r a f f i c  t o  and from northern Tanzania ( inc luding  c o f f e e  expor t s  i n  
p a r t i c u l a r )  which formerly used t o  pass through Munbasa. 

The prime reason fo r  t h i s  slow growth i n  o v e r a l l  t r a f f i c  through t h e  por t  has  
been t h e  d e c l i n e ,  p a r t i c u l a r l y  s i n c e  1970, i n  shipments o f  s i s a l  averaging about 
125,00Ot/y i n  t h e  ten-year period 1960-69 and reaching 148,000 i n  t h e  good year 1970 
but dec l in ing  s t e a d i l y  t o  a l e v e l  o f  on ly  74,000t i n  1975. Meanwhile t o t a l  expor t s ,  
which averaged 160,000t between 1960 and 1969 decl ined t o  131 ,OOOt  i n  1973 but ro se  
again t o  162,000t i n  1974 due t o  t h e  d ive r s ion  t o  Tanga o f  Tanzania c o f f e e  
prsv ious ly  shipped though Mombasa. 

Tanga imports  were 45,000t i n  1960 and t h e  1973 l e v e l  o f  87,0001 (excluding 
f e r t i l i z e r  i npu t s )  showed an average annual increase  s ince  1960 of  5.2 per c e n t .  By 
t h e  end o f  1975 Tanzania imports  prev ious ly  passing through Mombasa had g e n e r a l l y  
been d ive r t ed  t o  Tanqa. Total Tanga imports ,  excluding r e l i e f  g r a i n  i n  t h a t  year 
were l24,OOOt. 



Panaani 

Formerly used a s  a  harbour because t h e  mouth o f  t h e  Pangani r i v e r  o f f e r s  some 
n a t u r a l  p ro t ec t ion .  Nowadays it is used only by small dhows and a s  a  f i sh ing  po r t .  
The same is t r u e  o f  Moa near t h e  Kenya border .  

M t  war a  Req ion 
* 

The Region s u f f e r s  from its i n a c c e s s i b i l i t y  from the  more developed c e n t r a l ,  
nor thern  and south-western a r e a s  o f  t h e  country.  Lack o f  adequate road t r a n s p o r t  
communications e i t h e r  t o  t h e  nor th  o r  t o  t h e  south-west has hampered the reg ions  
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development. Poor maintenance o f  t h e  e x i s t i n g  reg ional  roads  has  a l s o  been a  
c o n s t r a i n t .  Thus n e i t h e r  road nor sea  t r a n s p o r t  capac i ty  has  increased .  Both road 
f r e i g h t  and passenger capac i ty  have d e c l i n e d ,  t h e  l a t t e r  very  marked1 y. 

Roads 

One a s p h a l t  road from Mtwara town c r o s s e s  t h e  reg ional  border and cont inues  t o  
Lindi  town. The t o t a l  d i s t a n c e  is about 105 km. The remainder o f  t h i s  road which 
even tua l ly  l e a d s  t o  Dar e s  Salaam, is unpaved except for  a  s t r e t c h  o f  120 km between 
K i b i t i  and Dar e s  Salaam. For most o f  t h e  December-May r a i n y  season t h e  f e r r y  
ac ros s  t h e  R u f i j i  River does  not  o p e r a t e ,  making t h e  road impassable d e s p i t e  its 
na t iona l  importance a s  a  l i n k  between t h e  r e s t  o f  t h e  count ry  and t h e  South. The 
second a spha l t  road l i n k s  Mtwara and Masasi towns leaving  Mtwara - Lind i  a t  Mingoyo 
and passing some 120 km through nor thern  Mtwara and southern Lindi  r eg ions .  

Air Transport 

There a r e  t h r e e  r e t u r n  Air Tanzania Corporation f l i g h t s  per  week between Mtwara 
town and Dar e s  Salaam. I t  is ba re1  y  adequate t o  fu l  f i l  Mtwara passenger demand. The 
c a p a c i t y  o f  each p lane  is 106 passengers .  The a i r  s e r v i c e s  have on ly  l i m i t e d  f r e i g h t  
c a p a c i t y  and they  a r e  too  expensive t o  provide any kind o f  s u b s t i t u t e  f o r  shipping 
and t rucking  . 

Harbour 

Mtwara por t  has t h e  p o t e n t i a l  o f  being a  major harbour i f  it can b e  developed t o  
s e rve  land-locked c o u n t r i e s  l i k e  Zambia, Malawi, e t c .  However, t h e  prospec ts  f o r  
t h i s  p o r t  a r e  d i r e c t l y  r e l a t e d  t o  t h e  economic growth o f  t h e  reg ion .  

Lindi  Region 

Roads ( s e e  d e s c r i p t i o n  o f  Mtwara roads)  

Harbour . 
In t h e  absence o f  a d e q a t e  road communications t h e  c o a s t a l  s e a  r o u t e  is t h e  

most important f r e i g h t  l i n k .  The region is served by small por t  f a c i l i t i e s  a t  
Kilwa, Masoko and Lindi .  TACOSHILL ope ra t e  a  weekly s e r v i c e  between Dar es  
Salaam and both Lindi  and Mtwara using two 500 - 6001 v e s s e l s .  A smal l  amount o f  
cargo  is a l s o  c a r r i e d  by c o a s t a l  schooner. 



Coastal shipping t r a f f i c  1979-1980 

From Dar e s  Sal a m  to : K i l  wa Lind i Mtwar a 

--------------.- ------ ----------------------------- 
T o t a l  2,900 14,000 17,600 

Air t r a n s p o r t  

Current ly suspended; normally, t h e r e  is a weekly s e r v i c e  t o  Lindi .  

Impact o f  t r a n s p o r t  on t h e  ecosystem 

The increased  shipping a c t i v i t y  along the  c o a s t  and i n  t h e  harbours ,  dredging 
t h e  harbour channel ,  handling o f  petroleum t anke r s  and o i l  s p i l l a g e s  i n  po r t s  a r e  
bomd t o  have minor environmental consequences, i n  p a r t i c u l a r  pos s ib l e  damage t o  
c o r a l  r e e f s  due t o  t h e  dunping o f  dredged s p o i l .  

1973 
1974 
1975 
I976 
1977 
I978 
1979 
--------- 
(Source: Tanzania Harbours Authority) 



Tanzania mainland ports - Number o f  vessels entered 

1973 
1974 
1975 
1976 
1977 
1978 
1979 

-------- 
(Source : 

99 1 3 79 1 85 16 - 1,571 1 20 1,691 
96 5 3 77 1 90 17 - 1,526 96 1.622 

1,017 3 79 1 98 8 3 - 1,677 60 1,737 
1,033 390 163 - - 1,586 247 1,833 
1,077 407 124 - - 1,608 1,597 3,205 
957 41 7 105 - - 1,479 1,815 3.294 
850 32 7 121 54 58 1,410 2,154 3,560 

--- .................................................................................. 
Tanzania Harbours Authority, Monthly Shipping Stat ist ics  Return) 

Tanzania mainland ports: Net registered tonnage entered 
(thousand tons) 

1973 3,687 1 ,492 295 - - 5,474 - 5,474 
1974 3,362 1 ,388 293 - - 5,043 - 5,043 
1975 3,835 1,505 2 55 - - 5,595 - 5,595 
1976 4,164 1,619 223 - - 6,006 - 6,006 
1977 4,244 1,698 2 22 - - 6,164 - 6,164 
1 978 3,887 1 ,856 235 - - 5,978 - 5,978 
1979 3,651 1,517 234 2 4 - 5,426 - 5,426 

-------- .--- ---- ---- -- ---- ........................... ------- ----- ---- - ------ ---------------------- 
(Source: Tanzania Harbours Authority, Month1 y Shipping Sta t is t ics  Return) 



Total nunber o f  ships 
Net registered to ! y e  (NftT) 
Total passengers - 

Cargo handled : 
Unloaded ( t o t a l )  
- Dry general cargo 
- Bulk f e r t i l i z e r  
- Bulk cement 
- Bulk o i l  (petroleun products) 
- Bulk o i l  (o ther)  

Loaded ( t o t a l )  
- Dry general cargo 
- Bulk o i l  including 

bunkers (pe t ro l )  
- Molasses 

Transhipent  
Total cargo handled 

Number 
'000' 
Number 

'000' dwt 
' 000 ' dwt 
'000' dwt 
'000' dwt 
'000 ' dwt 
'000' dwt 

' 000 ' dwt 
'000 dwt 
'000' dwt 

'000' dwt 

'000' dwt 
'000, dwt 

a/ The ports  o f  Dar e s  Salaam, Tanga and Mtwara - 
b/ Includes embarked and disembarked passengers - 
(Source: Tanzania Harbours Authority) 



Total  nunber o f  s h i p s  Number 99 1 
Net r eg i s t e r ed  ton  age (NRT) 

a7 
'000' 3,687 

Total  passengers  - Number 62,055 

Cargo handled : 
Unloaded ( t o t a l )  '000' dwt 2,392 
- Dry genera l  cargo  '000' dwt 796 
- Bulk f e r t i l i z e r  '000' dwt - 
- Bulk cement '000 ' dwt - 
- Bulk o i l  ( p e t r o l e m  products) '000' dwt 1,596 
- Bulk o i l  ( o t h e r )  '000' dwt 

Loaded ( t o t a l )  
- Dry genera l  cargo  
- Bulk o i l  including 

bunkers ( p e t r o l )  
- Molasses 

Transhipnent 
Total  cargo  handled 

'000 ' dwt 820 
'000' dwt - 
'000' dwt - 

'000' dwt - 
'000' dwt 2 
'000' dwt 3,212 

------ 
a/ Includes embarked and disembarked passengers  - 
(Source: Tanzania Harbours Authority) 



Total number o f  ships  
Net regis tered ton age (NRT) 

a7 Total passengers - 
Cargo handled : 
Unloaded ( t o t a l )  - Dry general cargo 

b/ - Bulk f e r t i l i z e r  - - Bulk cement 
- Bulk o i l  (petroleum products) 

Loaded ( t o t a l )  
- Dry general cargo - Bulk o i l  & bunker (pe t ro l )  
- Molasses 

Transhipnent 
Total cargo handled 

Number 
'000' 
Number 

' 000 ' dwt 
'000' dwt 
'000' dwt 
'000' dwt 
'000' dwt 

' 000 ' dwt 
'000' dwt 
'000' dwt 
'000' dwt 

' 000 ' dwt 
'000' dwt 

a/ Includes embarked and disembarked passengers - 
b/ This is handled a t  a specia l  j e t t y  a t  Tanga port  - 
(Source: Tanzania Harbours Authority) 
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EXPLOITATION UF TERRESTRIAL BIOLOGICAL RESOURCES 
(INCLUDING AGRICULTURE AND ANIMAL FARMING) 

Mana rov es 

= Mangrove ecosystems cons t i tu te  a valuable resource which, over the years, has 
contr ibuted i n  several ways t o  the economy and f i shery  o f  many coastal  peoples o f  
the Indian Ocean region (MacNae, 1974). Available accomts o f  the uses o f  mangrove 
hab i ta ts  i n  East A f r i ca  ind ica te  t ha t  mangrove poles and mmgrove tannin  ext racts  

rn were very valuable trade items dur ing the ea r l y  par t  o f  t h i s  century (She r i f f ,  
1971). 

Mangroves are scattered all along the coast o f  Tanzania s t re tch ing from Tanga t o  
Mtwara. The areas covered with mangroves vary between 500 km2 and over 1,000 km2. 
A l l  areas w i t h  mangroves were declared and categorized by  t he  Government as 
!reservest i n  1961 a f t e r  i t  rea l i zed  how t h i s  resource was threatened and could be 
jeopardized due t o  c o n f l i c t  i n  land we .  Whereas exp lo i ta t ion  i s  one o f  the  most 
d i r e c t  and eas i l y  i d e n t i f i e d  o f  the  problems, the negative impacts o f  p o l l u t i o n  are 
i n d i r e c t  and rather unpredictable. I f  the resources o f  t he  mangrove ecosystems are 
t o  be ava i lab le  and s i gn i f i can t  i n  the future, they must be managed, and management 
problems have t o  be i den t i f i ed .  

In Tanzania, three regions t ha t  have extensive mangrove forests include an area 
i n  the south near Ki lwa and another i n  the R u f i j i  de l t a  and also an area i n  the 
nor th  near Tanga. The R u f i j i  de l t a  covers an area over 500 Ian2 and i s  the la rges t  
s ing le  mangrove stand on the eastern coast o f  A f r i ca  (Macnae, 1974). Smaller 
stands are found over the e n t i r e  Tanzanian coast i n  estuaries, de l tas  and sheltered 
shores. 

Estimates o f  mangrove hab i ta ts  i n  Tanzania: 

Area ( kn2) Sources 

789 K i l  eo (1972) 
820 FAO/IOP (1979) 
500 ( f o r  R u f i j i  de l t a  only) Sandberg (1974) 

11 00 Dorsey (1979) 
1000 Anonymous (1981) 

T rad i t i ona l l y  the mangroves o f  Tanzania have been used as sources o f  bu i l d i ng  
poles. The importance o f  mangrove poles as bu i ld ing  mater ia l  was recorded as f a r  
back as the 1930s. Today mangrove poles are s t i l l  very important for  l o c a l  housing 
and some poles are even being exported to  Zanzibar and the Middle-East ( I r a n  and 

< Dubai). For 1979 alone, 30,000 scores ( 1  score = 20 poles) were exported, t w o  t h i r d s  
o f  which were destined for  I ran  (Havnevid, 1980). 

J 
However, i t  i s  ra ther  d i f f i c u l t  t o  ob ta in  estimates o f  the exact annual harvest 

f o r  the purposes o f  domestic w e  and export because o f  i l l e g a l  exp lo i ta t ion.  But i n  
the case o f  the  coastal  region ( i n  par t i cu la r  Bagamoyo, Kisarawe, R u f i j i  and Mafia 
d i s t r i c t s )  records o f  the exp lo i ta t ion  o f  t h i s  resource are as follows: 

7,860.00 scores 
7,295.25 scores 
3,183.10 scores 
5,443.60 scores 

20,829.00 scores 
32,318.00 scores 
7.641 .50 scores 
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S a l t  product ion from c o a s t a l  a r ea s  covered by mangroves has  been p r a c t i s e d  for  a  
long t ime (But ton ,  l 9 7 3 ) ,  bu t  it is on ly  r e c e n t l y  t h a t  ex t ens ive  c l e a r i n g  o f  
mangroves has been c a r r i e d  out  t o  g i v e  way t o  s a l t  evaporat ion pans. The inc rease  i n  
demand for  t a b l e  s a l t  i n  Tanzania is bound t o  produce a  corresponding d e c l i n e  i n  
mangrove b a h i t a t s .  For example, i n  1980 t h e  t o t a l  s a l t  production i n  Tanzania was 
about 60,000 tonnes per year .  I t  was planned t o  r a i s e  t h e  t o t a l  s a l t  product ion t o  
170,000 tonnes per year by t h e  end o f  1981 with 100,000 tonnes t o  b e  produced from " 

c o a s t a l  evaporat ion pans and the  remaining 70,000 tonnes from in land  s a l t  mines a t  
Uvinza. The s a l t  production a c t i v i t i e s  a r e  t h r ea t en ing  to  remove t h e  small  mangrove 
s t ands  i n  t h e  neighbourhood o f  Dar e s  Salaam, Tanga and Mtwara. For i n s t a n c e ,  a  rn 

l a r g e  mangrove f o r e s t  a r ea  a t  Kunduchi has  a l r eady  been reduced by over  50 per c e n t  
by s a l t  works. I f  t h i s  development is not  checked the  mangrove f o r e s t s  a t  Kunduchi 
w i l l  soon d isappear  a l t oge the r .  

Del tas  and e s t u a r i e s  a t  t h e  mouths o f  l a r g e  r i v e r s  a r e  today threa tened  by 
development programmes o f  r i v e r  bas in s .  For example, t h e  R u f i j i  d e l t a  with its 
l a r g e ,  unexploited s tand  o f  mangroves is now i n  danger due t o  cons t ruc t ion  o f  t h e  
S t i e g l e r ' s  Gorge d m  192 km upstream. Experience from dam bui ld ing  i n  o t h e r  
c o u n t r i e s ,  e.g. Kenya and Egypt, have shown t h a t  such r i v e r  bas in  developments may 
l ead  t o  dangerous problems downstream. I t  is expected t h a t  a f t e r  t h e  S t i e g l e r ' s  
Gorge d m  has been b u i l t  t h e r e  w i l l  b e  less silt depos i ted  a t  t h e  d e l t a ,  s o  t h e r e  
may b e  increased beach e ros ion ,  and the  decreased and regula ted  water flow w i l l  l ead  
t o  sea-water wedge penet ra t ion  f u r t h e r  i n l and ,  and consequent d e s t r u c t i o n  o f  t h e  
mangrove f o r e s t  o f  t h e  d e l t a .  

General ly it can b e  s a i d  t h a t  t h e r e  is still need for  s t r i c t e r  c o n t r o l  over 
e x p l o i t a t i o n  o f  t h i s  resource .  The f o r e s t r y  d i v i s i o n  i n  t h e  Minis t ry  o f  Natural 
Resources and Tourism has t h e  r e s p o n s i b i l i t y  fo r  t h e  maintenance o f  t h e s e  r e se rves  
and c o n t r o l  o f  e x p l o i t a t i o n .  Shortage o f  s t a f f ,  l a c k  o f  t r a n s p o r t  and support  
f a c i l i t i e s  have seve re ly  l imi t ed  t h e  d i v i s i o n ' s  a b i l i t y  t o  c a r r y  ou t  t h e s e  t a sks .  

M r i c u l t u r e  

Tanzania is a predominantly a g r i c u l t u r a l  country.  The socio-econo'nic development 
o f  t h e  count ry  i n  genera l  and o f  its people i n  p a r t i c u l a r  hinges on t h e  development 
o f  a g r i c u l t u r a l  and agro-based product ion.  Over 90 per c e n t  o f  t h e  populat ion is i n  
one way o r  another  involved in a g r i c u l t u r e .  

The a g r i c u l t u r a l  s e c t o r  has shown an o v e r a l l  upward t rend  over  t h e  l a s t  two 
decades. From Shs. 2,954 mi l l i on  i n  1967 t h e  a g r i c u l t u r a l  GDP increased  ( a t  cons t an t  
1966 p r i c e s )  t o  Shs. 5,143 mi l l i on  i n  1980. The average annual r a t e s  o f  growth i n  
real terms over  t h e  per iods  1967 t o  1969, 1969 to 1976 and 1976 t o  1980 was 2.1, 3.8 
and 5.6 r e spec t ive ly .  In terms o f  a g r i c u l t u r e ' s  con t r ibu t ion  t o  t o t a l  GNP, t h e  
s e c t o r  showed a dec l ine  between 1967 (42 per cen t )  and 1974 (39 per c e n t )  and then J 

picked up again i n  1981 (50 per  c e n t ) .  

Like t h e  r e s t  o f  Tanzania t h e  c o a s t a l  a r ea  is b a s i c a l l y  a g r i c u l t u r a l .  The major 
c rops  c u l t i v a t e d  i n  p r a c t i c a l l y  a l l  t h e  c o a s t a l  reg ions  a r e  cassava ,  maize, sorghum, <fc 

banana and paddy. The cashew-nut c r o p  is a l s o  produced by smal lholders ,  most ly 
concentrated along t h e  c o a s t a l  b e l t  from Mtwara t o  Tanga. 80 per c e n t  o f  t h e  c rop ,  
however, is produced i n  Mtwara and Lindi  Regions. On t h e  o t h e r  hand, s i s a l  is an 
e s t a t e  c r o p ,  with a  very  i n s i g n i f i c a n t  smallholder  p a r t i c i p a t i o n ,  t h a t  is grown i n  
almost all c o a s t a l  reg ions .  Along t h e  c o a s t a l  b e l t ,  t e a  and c o f f e e  a r e  grown i n  
Tanga Region on ly ,  while  co t ton  is planted both i n  Tanga and Coast Regions. Due t o  
excess ive  c u t t i n g  o f  t r e e s  and o the r  vege ta t ion  t o  c l e a r  a r ea s  fo r  farming, i n  
combination with i napprop r i a t e  c u l t i v a t i o n  measures, cons ide rab l e  harm has  a l ready  
been done t o  t h e  ecologica l  balance i n  r e l a t i o n  t o  l a c k  o f  water and s o i l  f e r t i l i t y .  



Sheep 

Like goats  these animals can be found all over the  country. According to the  
1978 census the re  were about 3.6 mill ion o f  them. Nevertheless, very l i t t l e  has been 
done t o  improve t h e  stock.  In t h e  coas ta l  area ,  t h e  t o t a l  nunber o f  sheep is about 
200,000. The breakdown by region is a s  follows: 

Tang a 169,090 head 
Coast 5,282 head 
Lindi 3,600 head 
M t  war a 8,977 head 

In t h i s  b e l t ,  pa r t i cu la r ly  i n  Mtwara and Lindi, the re  is a low l e v e l  of  f i s h  and 
l ives tock  production, which means a low consumption o f  animal protein per cap i t a .  I t  
is estimated, for  ins tance ,  t h a t  i n  Mtwara about 4.0 kg of prote in  is consulted 
annually per person : 

Fish 2.7 kg 
Livestock products 1.2 kg 
Game 0.1 kg 

Pes t i c ides  and chemical fer  ti1 i z e r s  

Tanzania does not have a nat ional  policy defining and d i rec t ing  the  use o f  
f e r t i l i z e r s  and other chemicals u t i l i z e d  t o  improve t h e  yield and p ro tec t  p lah t s  and 
crops. Thus, a1 though the  use o f  pes t i c ides ,  insec t i c ides ,  fungicides and herbicides 
is necessary t o  safeguard crop y ie lds  and qual i ty ,  the re  have been heavy l o s s e s  due 
t o  improper use. 

The demand for f e r t i l i z e r s  has been increasing over the  past 10 years. Tanzania 
F e r t i l i z e r  Company i n  Tanga manufactures only 72 per cent  o f  f e r t i l i z e r s  used i n  the  
country. The following t a b l e  shows the  amount o f  various f e r t i l i z e r s  d i s t r ibu ted  
throughout t h e  country s ince  1973. 

Year Anount ( tomes)  

66,370 
82,570 
92,565 
70,357 
84,817 
82,274 
95,704 

107,091 
96,570 
81,910 (Projected) 

(Source: Ministry o f  Agriculture) 

The system of t r a d i t i o n a l  ag r icu l tu re  c h a r a c t e r i s t i c  of  many developing nat ions ,  
including Tanzania, is beginning to  g ive  way t o  modern agr icu l tu ra l  pract ices .  
Tradit ional  farming is claimed to  be l e s s  exposed t o  endemic plant  pes t s  and plant  
d iseases  than a r e  modern monoculture pract ices .  Modern agr icu l tu ra l  pract ices  a r e  
more c a p i t a l  in tens ive  i n  order t o  maximize production. Therefore, i n  the  absence o f  
crop protection measures, the  ant ic ipated crop y i e l d s  w i l l  not be reached. 



Livestock 

C a t t l e  

Tanzania has  a  t o t a l  c a t t l e  populat ion o f  about 12.49 mi l l i on  (according t o  t h e  

1978 census) ,  t h e  t h i r d  l a r g e s t  i n  b lack  Africa a f t e r  Eth iopia  and Sudan. The 
b igges t  concent ra t ion  is found o u t s i d e  t h e  c o a s t a l  b e l t  i n  Arusha, Shinyanga, 
Mwanza, Mara, Tabora and Dodoma Regions. These a r e  drought -s t r icken  reg ions  where 
c a t t l e  a r e  most ly owned by p a s t o r a l i s t s  and semi -pas to ra l i s t s .  Over 60 per  c e n t  o f  
t h e  National herd is grazed on t r a d i t i o n a l  rangeland which is 10 per c e n t  o f  t h e  
t o t a l  a r ea  o f  Tanzania. 

In t h e  c o a s t a l  reg ion ,  a  cons ide rab l e  a r e a ,  where n a t u r a l  cond i t i ons  do not  
al low c u l t i v a t i o n  o f  c rops ,  is used for  l i v e s t o c k  production and suppor ts  on ly  
700,000 c a t t l e .  The breakdown by r eg ions  is a s  follows: 

Tang a 556,278 head 
Coast 106,628 head 
Lindi  6,800 head 
Mt war a  14,737 head 

From t h e  above s t a t i s t i c s  i t  can  b e  seen t h a t  Tanga and Coast Regions have t h e  
l a r g e r  nunbers o f  c a t t l e  and it is only  i n  t h e s e  r eg ions  t h a t  a  problem of 
overstocking is a r i s i n g .  In t h e  c o a s t a l  region t h e  problem is aggravated by f requent  
immigration o f  nomadic p a s t o r a l i s t s  who come from up-country fo r  pas tu re  o r  a r e  i n  
t r a n s i t  t o  o t h e r  a r ea s .  When man keeps many poorly managed animals  t hey  overgraze 
t h e  range causing d e t e r i o r a t i o n  o f  t h e  vegeta t ion  and u l t ima te ly  t h e  l o s s  o f  s o i l  
cover ,  t h u s  permi t t ing  s o i l  e ros ion  which is c h a r a c t e r i s t i c  o f  overgrazing.  

On t h e  o t h e r  hand, t h e  nunber o f  c a t t l e  i n  Mtwara and Lindi  is low. Ownership 
is r e s t r i c t e d  t o  a  minor i ty  o f  households. I t  is observed t h a t  c a t t l e  do no t  t h r i v e  
w e l l  i n  t h e s e  reg ions  because o f  t s e t s e  i n f e s t a t i o n  and l a c k  o f  savanna type  o f  
vege ta t ion  (vege t a t i on  here  is i n v a r i a b l y  very  dense) . Thus, t h e  combination o f  
c l ima te ,  l a c k  o f  s u i t a b l e  grazing land and l imi t ed  water s u p p l i e s ,  t oge the r  with 
h igh  tsetse i n f e s t a t i o n ,  mean t h a t  expansion o f  l i v e s t o c k ,  p a r t i c u l a r l y  c a t t l e ,  i n  
t h e s e  two r eg ions  w i l l  cont inue  t o  be  d i f f i c u l t  . 

Goats 

Goats a r e  hardy animals  found nea r ly  everwhere i n  Tanzania. There a r e  about 5.8 
mi l l i on  g o a t s  i n  t h e  count ry  (1978 census) whose economic importance l i e s  i n  t h e  
supply o f  meat f o r  l o c a l  consumption and s k i n s  fo r  expor t .  

The c o a s t a l  b e l t  has about 400,000 goa t s  and t h e i r  numbers by reg ion  is a s  
fol lows : 

Tanga 305,481 head 
Coast 21,020 head 
Lindi  7,000 head 
M t  war a  57,152 head 

In Mtwara and Lindi ,  it has  been observed t h a t  goa t s  a r e  well s u i t e d  t o  l o c a l  
cond i t i ons  s i n c e  t hey  a r e  d i s e a s e - r e s i s t a n t .  Thus, it is intended t o  promote goa t  
product ion by increas ing  its d i s t r i b u t i o n  and extending breed improvement and 
m u l t i p l i c a t i o n  programmes. 



In Tanzania p e s t i c i d e s  and o ther  chemicals  a r e  mainly used i n  l a r g e  and S t a t e  
farms r a t h e r  t han  i n  smallholdings.  However, a s  t h e  peasants  a r e  being encouraged t o  
expand t h e i r  farms a s  well a s  modernize t h e i r  p r a c t i c e s ,  more agrochemicals i n  t h e  
shape o f  f e r t i l i z e r s  and p e s t i c i d e s  a r e  f inding t h e i r  way i n t o  t h e  environment. The 
s i t u a t i o n  may be expected t o  become more s e r i o u s  because o f  abuses,  misuse and l a c k  .. of  s a f e t y  r u l e s  and general  educat ion on t h e i r  use. 

In t h e  c o a s t a l  b e l t ,  f e r t i l i z e r s  and p e s t i c i d e s  a r e  being heav i ly  used. 

7. 
According to a v a i l a b l e  s t a t i s t i c s ,  t h e  a c t u a l  a p p l i c a t i o n  o f  agrochemicals  i n  1982 - 
1983 was a s  fol lows : 

A r t i f i c i a l  f e r t i l i z e r s :  1,118.52 t o m e s  
Pes t i c ides  - l i q u i d  : 14,210 l i t r e s  

- powder: 40,550 kg 
Herbicides 66,021 l i t r e s  

( source :  Minis t ry  o f  Agr icu l ture)  

Undoubtedly, agrochemicals a r e  being used a t  an increas ing  r a t e  i n  a g r i c u l t u r e .  
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FISHERIES 

The shore l ine  has many good f i s h i n g  grounds. The coas ta l  people have been 
f i s h i n g  w i t h i n  these grounds f o r  cen tu r ies  and over the  past few years the  
Government has invested i n  many f i s h i n g  ventures f o r  the  purpose o f  increas ing f i s h  
product ion as a source o f  p r o t e i n  and fo re ign  exchange. The i n t e r - t i d a l  f l a t s  a lso  
support a f i shery .  S m a l l  seine nets  a re  used t o  capture shrimps and f i s h ,  and women 
c o l l e c t  cockles, crabs and f l a t f i s h  on t h e  shore p a r t i c u l a r l y  a t  l ow  t i d e .  

Current ly ,  Tanzania mainland has about 12,000 fishermen i n  t h e  coas ta l  reg ion 
border ing the  Ind ian  Ocean who use about 5,000 f i s h i n g  c r a f t  ranging from ou t r i gge rs  
t o  mediun-powered boats. The t o t a l  marine f i s h  product ion i n  t h e  count ry  i s  about 
30,000 tonnes. The most used methods are handl ine t raps  and g i l l - n e t s  and the  
greater  concentrat ion o f  f i s h  i s  t o  be found i n  t h e  immediate shal low waters - 
w i t h i n  t h e  12-mile c o r a l  r e e f  b e l t .  

Most o f  t h e  f i s h i n g  i s  a r t i sana l ,  us ing t r a d i t i o n a l  gear and small  wooden boats 
( w i t h  some i n t r o d u c t i o n  o f  motors). Attempts have been made t o  i n d u s t r i a l i z e  t h i s  
a c t i v i t y  w i t h  o n l y  l i m i t e d  success. Despite t h i s ,  t he re  i s  s t i l l  a good p o t e n t i a l  
f o r  increased product ion b y  going fu r the r  o f f sho re  i n  areas which t r a d i t i o n a l  boats 

cannot  reach. 

The use o f  explosives, e.g. dynamite, i s  s t i l l  resor ted t o  on a f a i r l y  l a r g e  
sca le  which besides k i l l i n g  f i s h  destroys co ra l s ,  molluscs, e tc .  This may se r ious l y  
dep le te  t h e  p r o d u c t i v i t y  o f  c e r t a i n  areas and a f t e r  i n tens i ve  use o f  explosives i t  
may take years f o r  t h e  environment t o  recover. Marine communities are  prone t o  
degradation when marine cond i t i ons  are  changed and cause s t ress  beyond t h e i r  
to le rance range. 

As mentioned above, there  have been several  attempts b y  t h e  Government and The 
Tanzania F ish ing Corporat ion ( TAFICO) , establ ished i n  1974, t o  in t roduce i n d u s t r i a l  
and large-scale f i s h i n g  b u t  without much success t o  date. The f i r s t  venture was i n  
1969 when t h e  corpora t ion  undertook j o i n t l y  w i t h  a Japanese f i r m  and k a n a n c h i  Ocean 
Products Ltd.  t o  e x p l o i t  prawn grounds o f f  t he  R u f i j i  de l ta ,  K i s i j u  and Bagamoyo. 
The venture was, however, d iscont inued i n  1974 because o f  bad management. I n  1979 
another venture b y  TAFICO and MARCOTRADE, a Swiss company, was launched. This aimed 



a t  buying prawns from the fishermen i n  t h e  R u f i j i  d e l t a  b y  s e t t i n g  up a f a c t o r y  shop 
i n  the  d e l t a .  Nevertheless, t he  p r o j e c t  was n o t  found t o  be v iab le .  Recently TAFICO 
was i n  par tnersh ip  w i th  A t l a n t i c  Fishing Company, a Greek f i rm,  t o  undertake 
d m e r s a l  t raw l ing  i n  the  o f fshore  waters, a venture M c h  was terminated i n  19R1. 
Commercial t raw l ing  has, there-fore, no t  expanded because o f  t h e  l i m i t a t i o n  o f  
t r a w l i n g  grounds and unsuccessful ventures. Now, f i s h i n g  i s  r e s t r i c t e d  t o  es tuar ine  
and sub-estuarine regions: Baganoyo, R u f i j  i, Saadani, Pangani and Ruvu f o r  instance. 
We f i n d  t h a t  80 per cent  o f  t h e  prawns exported b y  TAFICO are c o l l e c t e d  from l o c a l  
f isherm en. 

Production o f  t h e  Tanzania F isher ies  Corporation ( TAF ICO) 1976-1 978 

1976 1977 1978 
......................... 

F i s h  141.3 203.2 342.5 
Prawns 24.4 14.8 11.5 

......................... 
(From TAFICO Reports - Catches March t o  December) 

General ly, Tanzania regu la tes  i t s  f i s h e r y  i n  t h e  50 n a u t i c a l  m i l e s  o f  
t e r r i t o r i a l  waters through a l i c e n s i n g  system. I n  prac t ice ,  t h e  enforcement o f  
l e g i s l a t i o n  i s  ra the r  weak because o f  l a c k  o f  enough p a t r o l  equipment and running 
expenses. Even w i th  the  establishment o f  t h e  Exclusive Economic Zone (EEZ) l i cens ing  
w i l l  be re ta ined as a pre fer red method o f  regu la t i ng  the f i s h e r i e s  i n  the  zone. 
Nevertheless, l o c a l  f i s h i n g  companies w i l l  cont inue t o  be encouraged t o  expand 
f ish ing a c t i v i t i e s  b y  acqu i r ing  b e t t e r  vessels t h a t  can operate between 12-200 
n a u t i c a l  m i l e s  o f fshore .  I n  Zanzibar, commercial f i s h i n g  i s  c a r r i e d  out  b y  t h e  
Zanzibar Fishing Corporation ( ZAFICO) . It i s  main ly  concerned w i t h  purse seine 
f i sh ing ,  although g i l l  n e t t i n g  and t r a p  f i s h i n g  are .also used. I n  1979, t h e  ZAFICO 
catch was 123 tonnes. 

It i s  suspected t h a t  t he  R u f i j  i, Pangani and Ruvuna es tuar ies  cou ld  be o f  g rea t  
value i n  terms o f  prawns and f i s h  product ion but  l i t t l e  in format ion  i s  ava i lab le .  
Production o f  prawns, Penaeus ind icus ,  P. monodon, and P. semisulcatus f o r  Baganoyo 
and the R u f i j i  d e l t a  i s  estimated a t  2,000t. Recent est imates fo r  t he  R u f i j i  d e l t a  
alone has shown t h a t  product ion could probably be 4,2634,750t annually. The present 
product ion i s  715t, an amount t h a t  i s  thought t o  be l e s s  than 50 per cent  o f  t h e  
p o t e n t i a l  y i e l d ,  which could be ra i sed  t o  2 ,OOOt w i th  a minimun e f f o r t  (ALWM, 1981). 
The establ ishment o f  t h e  Tanzania F isher ies  Research I n s t i t u t e  i n  1981 was geared 
towards such s c i e n t i f i c  research on f i she r ies .  

It was poss ib le  t o  ob ta in  in format ion  on breakdown o f  catches per predominant 
species, bu t  i t  was n o t  easy t o  make a d i s t i n c t i o n  between catches from lagoons, 
es tuar ies ,  coasta l  waters and h igh  seas. Figures fo r  t he  t o t a l  number o f  fishermen 
( f u l l  t ime and p a r t  t ime) engaged i n  marine and freshwater f i s h e r i e s  i n  Tanzania f o r  
the  years 1976-1980 are as fo l lows:  

I n  accordance w i th  the  f i gu res  regarding the  number o f  fishermen i n  the region, i t  
i s  apparent t h a t  t h e  populat ion depending exclusively,  and/or p a r t i a l l y ,  on t h i s  
a c t i v i t y  i s  very  small .  Only 2 per cent  o f  t h e  e n t i r e  coasta l  popu la t ion  undertakes 
f i s h i n g  as a source o f  t h e i r  income. 



Fish production 1976-1980 by freshwater  spec i e s  
( thousand me t r i c  tonnes)  

............................................................................... 
T i l a p i a  spp. 34,666 15,994 3,239 12,334 31,168.9 
Haplochromis spp. 25,625 58,347 185,998 44,865 58,510 
Baqrus 8,252 7,702 6,637 8,826 7 . W . 5  
C l  a r i a s  13,486 11,390 6,541 7,129 7,499.5 
L m n o t h r i s s a  76,321 91,328 80,878 31,574 28,921.3 
Nile perch 4,174 3,815 2,031 7,935 230 
............................................................................... 
Tota l  product ion 162,524 188,576 285,324 112,663 133 829.2 

Fish  production 1976-1 980 by seawater s p e c i e s  
-------- ---- ---- ---------- ..................................................... 
Species  1976 1977 1978 1979 1980 

P s e t t o d i s  
Tachysur us/Cat f i s h  
Epinephel us 
Lethr inus  spp. 
C a l  ydontidae/Parrot- f i s h  
Acanthur us/Surgeon- f i s h  
Siganus/Rabbit- f i s h  
Hem I r an  phus/ Hal f-bea k 
Sphyraena/Barrac uda 
Rhinocenthus/ Trigger- f i s h  
Caranqoides/Jac k-fish 
Sardine11 a/ Sardines 
Chirocentr  us/ Wo1 f-herring 
Thunnus/ Tuna 

/Blue m q l i n  
Car anx /Mac ker e l  

/Shark 
/Ray 

Octopus spp/Oc t o  pus 



Marketina and d i s t r i b u t i o n  

About 80-90 per cen t  o f  t h e  t o t a l  marine production comes from a r t i s a n a l  
f i sh ing .  The c a t c h  is landed a t  permanent landing s i t e s  s c a t t e r e d  along t h e  c o a s t  i n  
s i x  mari t ime reg ions  - Oar e s  Salaam, Coast ,  Mtwara, L indi ,  Tanga and Zanzibar.  
These reg ions  have been grouped fo r  convenience i n t o  t h r e e  zones, namely Tanga, 
Coast ( i n c l u d e s  Dar e s  Salaam) and Mtwara, which inc ludes  Lindi  and Mtwara Regions. 

There a r e  many problems involved i n  t h e  marketing o f  f i s h  i n  Tanzania. These 
problems start with t h e  handling s i t e s .  The ma jo r i t y  o f  t h e  marine f i s h  is s o l d  
f r e sh .  Even f i s h  so ld  t o  fa r -of f  p l aces  (5-15 km) is usua l ly  t r anspo r t ed  without 
being processed i n  any way. Fish des t i ned  for  s a l e  50 krn and beyond from t h e  coas t  
is usua l ly  d r i e d  i n  t h e  sun and/or smoked on open f i r e s  i n s t ead  o f  being preserved 
i n  co ld  s t o r e s  and/or deep f r e e z e r s .  I t  is only  TAFICO and t h e  National Cold Chain 
Corporation t h a t  have co ld  s t o r a g e  f a c i l i t i e s .  

A s  mentioned above, f i s h  s e t t l emen t s  a r e  s c a t t e r e d  i n  d i f f e r e n t  p a r t s  o f  t h e  
c o a s t  and c a t c h  is handled a t  nunerous l o c a t i o n s  on t h e  beach c a l l e d  landing 
s t a t i o n s .  Although thousands o f  f i s h  a r e  caught ,  on ly  a  l im i t ed  amount goes through 
proper marketing channels  due t o  l a c k  o f  a  proper marketing system. There a r e  few 
markets  t o  b e  found but  where t hey  do e x i s t  appointees o f  t h e  c i ty /munic ipa l  
c o u n c i l s  conduct t h e  auc t ion  and u l t ima te ly  c o l l e c t  any kind o f  l e v y  t h a t  might b e  
imposed. In o t h e r  p laces  where t h e r e  a r e  no proper markets ,  t h e  t r a n s a c t i o n s  t a k e  
p lace  between t h e  fishermen and t h e  fishmongers , o r  be t  ween fishermen and consuners  
d i r e c t l y .  The fishmongers t ake  t h e i r  f i s h  where t h e r e  is a demand for  i t .  Sometimes 
they  t ake  it t o  a  consuners '  market,  i n  which c a s e  t hey  have t o  pay a  l evy  t o  t h e  
market a u t h o r i t i e s .  A t  any r a t e ,  most o f  t h e  f i s h  caught is s o l d  l o c a l l y .  Fac to r s  
which l i m i t  long-distance d i s t r i b u t i o n  a r e  l a c k  o f  good t r a n s p o r t ,  s t o r a g e  and 
processing f a c i l i t i e s .  The s t a t e  o f  t h e  roads  s i t u a t i o n  and t h e  r e l a t i v e l y  s h o r t  
d i s t a n c e s  for  d i s t r i b u t i o n  o f  t h e  bulk  o f  f i s h  landings  make b i c y c l e s  t h e  most 
p r a c t i c a l  and a l s o  t h e  most commonly used means o f  f i s h  t r a n s p o r t  i n  t h e  reg ion .  
Since t h e  c a t c h  is inva r i ab ly  small and supply is cons tan t1  y much lower than demand, 
most o f  it is still f resh  when bought l o c a l l y .  

However, t h e  system o f  auc t ions  by t h e  fishermen themselves combined with t h e  
l a r g e  nunber o f  smal l - sca le  fishmongers has c r ea t ed  keen compet i t ion ,  forc ing  f i s h  
p r i c e s  up. In most c o a s t a l  a r e a s  f i s h  is a t r a d i t i o n a l  s t a p l e  food a d d i t i v e  which is 
not  e a s i l y  replaced by o t h e r  sources  o f  p ro t e in .  

There a r e  some public  and p r i v a t e  companies engaged i n  f i sh ing  but-  t h e i r  
p a r t i c i p a t i o n  i n  marketing is r e s t r i c t e d .  The National Cold Chain Organizat ion 
(NCCO) is t h e  on ly  organiza t ion  which is a t  present  involved i n  i n t r a - r eg iona l  
marketing on a  small  s c a l e .  For i n s t a n c e ,  i n  1977 NCCOmarketed 8OOt o f  f i s h  and 
f i s h  products  which is only  0.3 per c e n t  o f  t h e  t o t a l  f i s h  product ion o f  t h e  e n t i r e  
count ry  ( f i s h  product ion t h e  same year was 260.61 1 t )  . There is sti l l  a chance fo r  
t h e  organiza t ion  t o  expand f i s h  marketing a c t i v i t y  on a  l a r g e  s c a l e  a t  t h e  na t iona l  
l e v e l .  

R e t a i l  o f  f i s h e r i e s  products  

Both f r e sh  and processed f i s h  is most ly so ld  through publ ic  markets t o  
consuners. Few o f  t hose  i n  urban a r e a s  a r e  permanent and many o f  them funct ion o n l y  
on c e r t a i n  days o f  t h e  week. F a c i l i t i e s  a v a i l a b l e  for  f i s h  t r a d e  i n  t h e s e  markets 
a r e  inadequate and poor i n  qua l i t y .  In many markets  t h e r e  is not  enough space and 
t h e  t r a d e r s  s e l l  o u t s i d e  t h e  markets where f i s h  is placed in  t h e  hot  sun and 
sometimes even i n  t h e  r a i n .  



Importance o f  f i s h e r i e s  products  

In Tanzania t h e  main r e l i g i o n s  a r e  Islam and Chr i s t i an i ty .  These r e l i g i o n s ,  a s  
well a s  o t h e r  l o c a l  b e l i e f s  have no pre judice  aga ins t  t h e  e a t i n g  of  f i s h  which is 
consequent1 y a popular food among a l l  Tanzanians. Past records  show t h a t  people i n  
t h e  nor thern  c e n t r a l  p l a i n s  were most ly nomads and t r a d i t i o n a l l y  meat -ea te rs ,  bu t  
now t h i s  t r i b e  l i k e  almost a l l  o t h e r s  i n  t h e  count ry ,  have s t a r t e d  t o  consume f i s h .  
In t h e  pas t  people tended t o  prefer  a p a r t i c u l a r  type o f  f i s h  ( f reshwater  o r  
marine) .  But r ecen t  surveys conducted i n  Dar e s  Salaam show t h a t  h a b i t s  a r e  s lowly 
changing. The people from up-cointry, who a r e  more fami l ia r  with freshwater  f i s h ,  
s a i d  t h a t  t hey  were even consuning sea- f i sh .  They have given seve ra l  reasons  fo r  
t h i s  change, t h e  important one being economic. In Dar e s  Salaam t h e  a v a i l a b i l i t y  o f  
freshwater  f i s h  is l imi t ed  and t h e  p r i c e  o f  i t  is higher  than t h a t  o f  sea- f i sh .  
Several  consuners  a l so  s a i d  they were on ly  used t o  c e r t a i n  s p e c i e s  o f  f i s h ,  fo r  
example T i l ap i a .  After  they  s e t t l e d  i n  Dar e s  Salaam they s t a r t e d  t o  e a t  Changu f i s h  
a s  a s u b s t i t u t e  for  T i l ap i a ,  Changu bear ing  some resemblance t o  T i l ap i a .  

This a l l  shows t h a t  t r a d i t i o n a l  preferences  a r e  changing. Now most people have 
s t a r t e d  t o  e a t  a l l  spec i e s  and types  o f  f i s h  provided they  can a f fo rd  them. A l l  
t he se  a r e  i n d i c a t o r s  o f  a fu r the r  i nc rease  i n  f i s h  consumption i n  t h e  country.  
Nevertheless ,  no proper survey has  yet  been conducted t o  determine t h e  t r e n d s  i n  
consumption a s  between f i s h  and o the r  f l e s h ;  but s i n c e  t h e  d a i l y  c a t c h  is always 
very low, t h e  consunption o f  o the r  meats  is bound t o  remain high. 

In Tanzania, f i s h  consumption is high i n  production a r e a s  a s  well a s  i n  b ig  
c i t i e s  where adequate f i s h  s a l e s  f a c i l i t i e s  e x i s t .  Consumption is much lower i n  
in land  a r eas  which is  mainly due t o  long d i s t a n c e s  between product ion and 
consunption a r eas .  Lack o f  proper preserva t ion  and processing f a c i l i t i e s  and t h e  
c o s t  o f  d i s t r i b u t i o n  a l s o  c o n t r i b u t e  a g r e a t  dea l  t o  t h e  low consumption. The t a b l e  
below g i v e s  t h e  average f i s h  consunption for  t h e  pas t  few yea r s  i n  t h e  country.  
Figures f o r  t h e  c o a s t a l  a r ea  alone were not  ava i l ab l e .  

Fish consumption i n  Tanzania 

.................................................................................. 
Populat ion 14,938,000 15,037,800 16,100,000 17,048,800 17,576,!0 
F ish  supply ( t )  193,353 239,273 260,396 211,377 179,485 
Av e r  ag e 
consumption ( kg) 12 . A  14.9 15.7 12.4 10.2 
.................................................................................. 
N.0: Total  supply (product ion ,  imports ,  expor t s )  is d iv ided  by populat ion.  
(Source: F i s h e r i e s  S t a t i s t i c a l  Reports) 

Export o f  Tanzanian marine products  inc lude  dr ied  f i s h ,  beches-de-mer , seaweeds, 
c rus t aceans ,  shark- f ins ,  seaweeds, s e a  s h e l l s ,  e t c  . Des t ina t ions  a r e  t o  Europe, t h e  
Middle-East, South-East Asia and neighbouring African c o u n t r i e s .  



Export o f  mar ine  p r o d u c t s  over  t h e  l a s t  y e a r s  - 1973-1980 ( i n  tonnes )  
............................................................................... 
Produc t  1973 1974 1975 1976 1977 1978 1979 1980 
............................................................................... 
Fresh  f i s h  4.6 18.9 42.4 - 7.2 10.1 - - 
Dried f i s h  948.9 163.4 138.3 - 82.6 59.6 - - 
C r u s t a c e a  53.0 62.7 66.5 72.9 96.8 83.9 96.9 48.9 
BSches-de-mer 35.5 24.1 14.2 5.8 36.1 - 39.4 71.9 
Seaweeds 112.7 204.4 49.8 - - - - - 
Sea s h e l l s  389.9 266.7 557.5 5.8 169.3 - 198.9 297.3 
Shark- f i n s  - - - - - - 2.1 0.9 

(Source:  F i s h e r i e s  S t a t i s t i c a l  Reports)  

F i s h  f a r m i n g  

I n  Tanzania v e r y  l i t t l e  a t t e n t i o n  is g i v e n  t o  f i s h  farming o r  a q u a c u l t u r e  a s  an 
e f f i c i e n t  way o f  producing much needed p r o t e i n .  But a s  t h e  human popula t ion  o f  
c o a s t a l  S t a t e s  s t a r v e s  f o r  p r o t e i n ,  such  a c t i v i t i e s  w i l l  become i n c r e a s i n g 1  y  
impor tan t  i n  supplement ing c u r r e n t  p r o d u c t i o n .  Tanzania wi th  i t s  l o n g  c o a s t l i n e  h a s  
many impor tan t  r i v e r s  which c r e a t e  i d e a l  c o n d i t i o n s  f o r  t h e  development o f  e s t u a r i n e  
a q u a c u l t u r e ,  bo th  f o r  f i n f i s h  and s h e l l  f i s h  c u l t u r e .  However t h e  p r o s p e c t i v e  
Tanzania  f i s h  farmer  needs  t o  b e  educated because ,  a s  Odun (1971) s t a t e s :  
' M a r i c u l t u r e  l i k e  a g r i c u l t u r e  h a s  its hidden c o s t s  and is n o t  a  ' f r e e '  g i f t  o f  
n a t u r e " .  

The c o a s t a l  r e g i o n s  have so f a r  d i r e c t e d  t h e i r  r e s o u r c e s  towards  t h e  development 
o f  c o a s t a l  f i s h e r i e s  and v e r y  l i t t l e  h a s  been done about  a q u a c u l t u r e .  I t  is i n  
Mtwara Region o n l y  where an a t t e m p t  is be ing  made t o  deve lop  f i s h  ponds i n  Masasi 
District, and t h i s  is v i t a l  because  t h e r e  is an i n t e r p l a y  o f  f a c t o r s  which h i n d e r  
l i v e s t o c k  development t h e r e .  In  t h i s  d i s t r i c t  t h e r e  a r e  about  32 s m a l l  f i s h  ponds.  

To d a t e ,  t h e  hand l ing  o f  f i s h  and f i s h  p r o d u c t s  h a s  been f a r  from s a t i s f a c t o r y .  
There is a  need t o  improve s a n i t a r y  f i s h  hand l ing  t e c h n i q u e s  by  p r o v i d i n g  a  s u i t a b l e  
i n f r a s t r u c t u r e  i n  terms o f  h y g i e n i c  c o n d i t i o n s  f o r  f ishermen.  This  cou ld  b e  i n  t h e  
form o f  smoking K i l v a s ,  d r y i n g  r a c k s  and r e f r i g e r a t i o n  f a c i l i t i e s ,  e tc.  Due t o  t h e  
h o t  c l i m a t e  and complete  l a c k  o f  c o o l i n g  on board t h e  f i s h i n g  v e s s e l s ,  t h e r e  is an 
u rgen t  need f o r  p r e s e r v a t i o n  upon l a n d i n g ,  e i t h e r  by c o o l i n g  o r  a s  is u s u a l 1  y  t h e  
c a s e ,  by  o t h e r  t e c h n i c a l l y  s i m p l e r  means, o r  else qu ick  d i s t r i b u t i o n  o f  t h e  f r e s h  
f i s h  t o  t h e  consumer is v i t a l .  

Tanqa Region: Number o f  f ishermen and number o f  
v e s s e l s  pe r  s t a t i o n  ( 1970-1 973) 

............................................................................... 
Number o f  f ishermen Number o f  v e s s e l s  

S t a t i o n  1970 1971 1972 1973 1970 1971 1972 1973 
............................................................................... 
Moa 340 427 792 478 109 119 345 164 
Tongoni 225 429 475 345 113 137 146 128 
Kwale 480 562 611 549 114 177 205 196 
Kiganbe 225 349 229 178 109 106 71 50 
Pang a n i  147 433 162 251 76 184 99 101 
Tang a  457 399 373 412 113 162 119 148 
...................... ---- -- ------ - - -- -- - 
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Q u a r r y i n g  

Most o f  t h e  b u i l d i n g  c o n s t r u c t i o n  i n d u s t r y  and r e l a t e d  engi ~ee: ing works depend 
on t h e  c o r a l l i n e  l i m e s t o n e  o f ,  f o r  i n s t a n c e  t h e  Wazo - Kunduciii p la t fo rm i n  Dar e s  
Salaam/Coast Region. A number o f  q u a r r i e s  have developed a long t h i s  zone,  some o f  
them supp ly ing  c o r a l l i n e  l i m e s t o n e  m a t e r i a l  f o r  t h e  Wazo H i l l  Cement f a c t o r y  and A. 

sands tone  f o r  housing c o n s t r u c t i o n .  P r o s p e c t i n g  f o r  s t o n e  and sand is  done by 
i n d i v i d u a l  q u a r r y  o p e r a t o r s .  There is g r e a t  p r e s s u r e  on t h e  e x p l o i t a t i o n  o f  t h e s e  
q u a r r i e s  t o  meet t h e  demands o f  t h e  b u i l d i n g  i n d u s t r y .  Some o f  t h e  m a t e r i a l  from 
t h e  q u a r r i e s  i n c r e a s e s  t h e  amount o f  r i v e r  l o a d  d u r i n g  t h e  r a i n y  season  and hence 
c o n t r i b u t e s  t o  t h e  q u a n t i t y  o f  d e t r i t u s  d e p o s i t e d  i n  t h e  sea. 

The t o t a l  q u a r r y  a r e a  f o r  Coast/Dar es Salaam Regions is about 300 h e c t a r e s  o f  
which Kunduchi accoun ts  f o r  236 h a ,  Mjimwema 35.3 h a ,  and Baganoyo 17.9  ha.  F i g u r e s  
f o r  L i n d i  and Mtwara Regions were n o t  a v a i l a b l e .  For Tanga t h e  nunber o f  mining and 
quar ry ing  a r e a s  is 8 5  o f  which 16 a r e  i n  t h e  Anboni, Pongwe and Maweni a r e a s  i n  
Tanga Town and t h e  remainder i n  t h e  r e s t  o f  t h e  Region. There a r e  a l s o  some d e p o s i t s  
o f  J u r a s s i c  l i m e s t o n e  i n  t h e  c o a s t a l  a r e a  which have  n o t  been e x p l o i t e d .  

C o a s t a l  s a l t  works 

In  t h e  1950s,  s a l t  works i n  Kunduchi were c o n f i n e d  t o  t h e  d e p r e s s i o n  
encompassing t h e  Kunduchi - Manyema c r e e k  i n  t h e  mangrove swamps. To d a t e ,  many 
s a l  t -pans  have been opened up n e c e s s i t a t i n g  t h e  c l e a r i n g  o f  e x i s t i n g  v e g e t a t i o n  
i n c l u d i n g  mangroves. E x t e n s i v e  s a l t  works a r e  c a r r i e d  o u t  i n  t h e  d e p r e s s i o n  between 
t h e  beach r i d g e s  o f  Kunduchi, t h e  r a i s e d  Wazo-Kunduchi r e e f  l i m e s t o n e  o u t c r o p s ,  
Baganoyo, Mjimwema and Miwawanaji, n e a r  Tanga town and t h e  Mtwara c o a s t .  

Along sa l t -work  sites, sea-water  flows i n t o  t h e  p repared  s a i l - p a n  a t  v e r y  h i g h  
t i d e  i n  t h e  d r y  season  and is t r a p p e d  i n s i d e .  In  t h e  fo l lowing  few d a y s  water is 
pumped through a s e r i e s  o f  pans from which i t  is evapora ted  by  t h e  sun. When i t  t h e  
s a l t  is c r y s t a l l i z e d  it is scooped up. Many sa l t -works  a r e  s i t e d  i n  environments  
where n a t u r a l  sand-dunes c a n  p r o t e c t  t h e  s i t e  from f l o o d i n g  by  t i d e s  o r  s to rms .  Care 
is t a k e n  t o  e n s u r e  t h a t  t h e  under ly ing  ground is impervious  t o  avo id  t h e  n e c e s s i t y  
o f  l i m i n g  t h e  pans  wi th  c o n c r e t e .  C l e a r i n g  f o r  such  c i v i l  works a l l o w s  sed iments  
washed from t h e  s i t e s  i n t o  t h e  r i v e r s  on s t r e a m s  by  heavy r a i n f  ill t o  b e  t r a n s p o r t e d  
t o  t h e  s e a .  Consequent ly ,  t h e  amount o f  sediment l o a d  d e p o s i t e d  a long t h e  beach 
i n c r e a s e s  and is a c t e d  upon by waves, c u r r e n t s  and t i d a l  f l u c t u a t i o n s .  Subsequent1 y, 
m o d i f i c a t i o n s  occur  a long t h e  beach with  f e a t u r e s  such  a s  sand b a r s  o r  beach r i d g e s  
deve lop ing .  - 

Sal t -works  occupy a t o t a l  a r e a  o f  about  709 h e c t a r e s  f o r  t h e  t h r e e  c o a s t a l  b e l t  
r e g i o n s ,  name1 y Coas t ,  Dar es Salaam and Mtwara. In Dar es Salaam r e g i o n  t h e r e  is 
t h e  Kunduchi a r e a  with 242 h e c t a r e s  and Nbwawamaji with 35.3 ha .  In  Coast r e g i o n ,  - 
t h e s e  s a l t - p a n s  a r e  found i n  B a q a n o p  c o v e r i n g  an a r e a  o f  145 h a ,  w h i l e  a t  Mtwara 
c o a s t  t h e  a r e a  covered is about  129 h e c t a r e s .  

O i l  and n a t u r a l  q a s  e x p l o r a t i o n  

Gas e x p l o r a t i o n  a long t h e  Tanzania Coast h a s  been i n  p r o g r e s s  s i n c e  1969 when 
t h e  Tanzania Pe t ro leun  Development Corpora t ion  was e s t a b l i s h e d  t o  promote t h e  growth 
o f  t h e  o i l  i n d u s t r y .  However, t h e  m i n e r a l  now a s s o c i a t e d  with  seabed e x p l o r a t i o n  i n  
Tanzania is t h e  n a t u r a l  g a s  which is t r a p p e d  i n  sed imenta ry  r o c k s  o f  t h e  lower 
J u r a s s i c  pe r iod  o f f  t h e  c o a s t a l  b e l t  a t  Songosongo. EX@' r a t i o n  g o e s  a s  d e e p  a s  



15,000 f t .  The na tu re  o f  t h e  r e se rvo i r  rocks t h a t  y ie ld  gas  a t  Songosongo is not  yet 
known but  adequate r e se rvo i r  rocks a r e  cons ide  ed to be  present .  The capac i ty  o f  t h e  5 3 
Songosongo r e s e r v o i r  is recorded t o  be  40 x  10 m . 

Tanzania and its i s l a n d s  have had 22 w e l l s  d r i l l e d ;  so t h e  genera t ion  and 
migrat ion o f  o i l  and gas  is regarded a s  poor, a t  most moderate. In f a c t  o i l  has been 
considered not t o  be  worth commercial endeavour. The d r i l l i n g  goes deep e s p e c i a l l y  
i n  t h e  pa r t  o f  t h e  bas in  t h a t  is i n  t h e  Indian Ocean. Thus, while  t h e  sedimentary 
volune parameter is e x c e l l e n t ,  t h e  record  o f  hydrocarbon recovery is poor and 
d isappoin t ing .  

Although exp lo ra t i on  has been done by 22 wells only  a  few have ind i ca t ed  t h e  
presence o f  gas.  The exp lo ra t i on  has been going on both inshore  and o f f sho re  but  
on ly  o f f s h o r e  d r i l l i n g  has proved f e a s i b l e .  The o f f s h o r e  exp lo ra t i on  has been 
c a r r i e d  out  a t  t h e  following areas :  Ras Muchuisi - north o f  Baqanoyo, Songosongo, 
Kimbiji  - 35 krn south o f  Dar e s  Salaam, Mnazi Bay (Msimbati) a t  Mtwara, Mafia, 
Zanzibar and Pemba. So f a r ,  it is on ly  Songosongo, and Msimbati which have proved t o  
conta in  enough gas  fo r  e x p l o i t a t i o n .  The c a p a c i t y  o f  gas  a t  Songosnnqo is shown 
above b u t  f o r  Msimbati t h e  ex t en t  and l e v e l  have not  yet  been c l e a r l y  e s t a b l i s h e d .  

The n a t u r a l  g a s  a t  Songosongo has inf luenced t h e  Government t o  plan for  t h e  
g a d f e r t i l i z e r  complex a t  Kilwa i n  Lindi  Region. The complex t o  be known a s  t h e  
Kilwa Ammonia Company Ltd., would u t i l i z e  t h e  gas  a t  Songosongo t o  manufacture 
ammonia and urea.  The p l an t  would be  export-oriented and expected t o  produce 
444,150t o f  anhydrous ammonia a  year and 534,750t o f  granular  urea. I t  should b e  
s t r e s s e d  t h a t  e x p l o i t a t i o n  has not  yet s t a r t e d  and t h e  impact o f  t h e  venture  on t h e  
marine ecosystem cannot t h e r e f o r e  b e  adequate1 y  d iscussed .  

TOUR ISM 

The Tanzania Touris t  Corporation (TTC) came i n t o  ex i s t ence  i n  Apr i l ,  1969 t o  
promote and develop t h e  t o u r i s t  i ndus t ry  i n  t h e  country.  The co rpo ra t ion  has opened 
o f f i c e s  abroad p a r t i c u l a r l y  i n  t h e  United S t a t e s ,  t h e  Federal Republic o f  Germany 
and Sweden i n  an endeavour t o  pub l i c i ze  t h e  t o u r i s t  p o t e n t i a l  a v a i l a b l e  i n  t h e  
count ry .  Nat iona l ly ,  t h e  co rpo ra t ion  has acquired a  nunber o f  h o t e l s  t o  c a t e r  fo r  
t h e  indus t ry .  Today t h e  corpora t ion  owns and manages 15 h o t e l s  comprising 1,606 
rooms o f  f i r s t - c l a s s  s tandard .  Twelve a r e  owned wholly by t h e  Corporation while i n  
t h e  o t h e r  t h r e e  h o t e l s  i t  holds  t h e  ma jo r i t y  o f  t h e  shares .  TTC a l s o  has mino r i t y  
s h a r e s  i n  Bahari Beach Hotel ,  Furaha ya Visiwani ( Zanzibar) and t h e  r e c e n t l y  opened 
Embassy Hotel. On t h e  whole TTC is re spons ib l e  for  40 per c e n t  o f  t h e  t o t a l  nunber 
o f  h o t e l  rooms a v a i l a b l e  i n  t h e  country.  A few o f  t h e  i n t e r n a t i o n a l  h o t e l s  a r e  
p r i v a t e l y  owned. 

Tourism is very  s i g n i f i c a n t  i n  t h e  nor thern  zone p a r t i c u l a r l y  i n  Moshi and 
Arusha because o f  t h e  snow-capped mountain Kilimanjaro and t h e  w i l d l i f e  a r e a s  
(Ngorongoro and Se renge t i ) .  In t h e s e  a r e a s  e f f o r t s  a r e  being made t o  improve and 
develop a  s u i t a b l e  i n f r a s t r u c t u r e .  In t h e  c o a s t a l  b e l t ,  tourism is b a s i c a l l y  
important  i n  Dar e s  Salaam. Hotel occupancy he re  is only  p a r t i a l l y  dependent on 
tourism s i n c e  t h e  bus iness  cornmunit y  a l s o  p l aces  a  heavy demand on ho te l  space and 
i n  a d d i t i o n ,  a  nunber o f  h o t e l  roans a r e  occupied on a  semi-permanent b a s i s  by 
i n d i v i d u a l s  and f ami l i e s  await ing permanent housing. 

There a r e  a l a r g e  nunber o f  h o t e l s  i n  Dar e s  Salaam, eleven o f  which a r e  
c l a s s i f i e d  as t o u r i s t  c l a s s .  In Zanzibar,  Mafia I s l ands  and Tanga, t h e r e  a r e  a  few 



hotels  o f  the  same category. Currently TTC is expanding the  New Africa Hotel with 
133 addit ional rooms. According t o  the  TTC ten-year development plan for tourism, as 
from 1980 the  Corporation intended to  build Dar e s  Salaam Internat ional  Hotel (500 
rooms) , Mjimwema Beach Hotel (300 rooms) and Zanzibar Beach Hotel (100 rooms) , as  
well as o the rs  outside the  coasta l  b e l t .  B u t  because of lack o f  foreign support in  
terms of finance, the  proposals have not yet been implemented. 

Tourist Class Hotels in  t h e  Coastal Belt 
--- ...................... - - - - -------------- ----- - 

Hotel Rooms Beds Rooms under expansion 
----------------- ------------ ------------ ------------------------ - -  - 
K i l h a n j  aro Hotel 198 5 96 
New Africa Hotel 104 144 133 
Kunduchi Beach Hotel 100 200 
Bahari Beach Hotel 100 200 
Motel Agip 57 102 
Twiga Hotel 31 57 
Africans Hotel 1 62 300 
Oyster Bay Hotel 23 44 
Mkonge Hotel (Tanga) 50 100 
Mafia Island Lodge 30 60 
Zanzibar Furaha ya Visiwani 35 61 
Embassy Hotel 1 50 300 
Rungwe Oceanic Hotel 2 8 48 
Si lver  Sands Hotel 43 86 
..................................................................... 
T O T A L  1,111 2,098 133 
..................................................................... 

For a number o f  years, r e l i a b l e  da ta  on tourism i n  r e la t ion  t o  t o u r i s t  a r r i v a l s ,  
spending, foreign exchange earnings, occupancies, e t c  . were not avai lable .  
Nevertheless, the  recorded nunber of t o u r i s t s  who arrived in the  country a s  from 
1976 was as  follows: 

(Source: Annual Economic Survey, 1982) 

I t  was also not easy to  obtain f igures  for t o u r i s t s  who v i s i t e d  the coasta l  
b e l t .  But it could be assumed tha t  most o f  those who arrived in  the  country, 
pa r t i cu la r ly  t h e  northern zone, v i s i t ed  Dar e s  Salaam to see the  beach and the game 
reserves such as  Mikuni in  Morogoro Region. With the  closure of t h e  border between 
Tanzania and Kenya and the world-wide economic recession t h e r e  was a drop i n  the  
number of t o u r i s t s  ar r iv ing in  the  country. Now there  a re  indicat ions  tha t  tourism 
is recovering from the  slump experienced immediately a f t e r  the  border closure i n  
1977. 



The Tanzania t o u r i s t  industry earned the nation T. Shs. 738 million i n  foreign 
exchange during the  period 1978-1982. The breakdown of year1 y revenue is as  follows: 

Year T. Shs. 

............................... 
Total 733,000,000 

(Source: Bank of Tanzania) 

The estimated number of workers i n  hote ls  and tourism-oriented o f f i c e s  in  t h e  
coasta l  b e l t  is 3,500. A t  present Tanga, M t  wara and Lind i Reg ions do not have much 
t o  o f f e r  in  terms o f  to-xism and thus t h e  in f ras t ruc tu re  is not geared towards t h i s  
a c t i v i t y .  The services offered are too l imited to  a t t r a c t  many t o u r i s t s .  
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K E N Y A  NATIONAL REPORT : by Mutua-Kihu 

INSTITUTIONAL ARRANGEMENTS FOR ENVIRONMENT PROTECTION 

a 

Nairobi ,  t h e  c a p i t a l  c i t y  o f  Kenya is t h e  headquar te rs  o f  UNEP and Habi ta t ,  two 
fu l l - f ledged  United Nations bodies  dea l ing  with ma t t e r s  r e l a t e d  t o  Environment 
management and human se t t l emen t s  i s s u e s .  The es tab l i shment  o f  UNEP and Habitat  
followed the convening of  t h e  United Nations Conference on the  Human Environment 
(Stockholm, Sweden 1972) and t h e  United Nations Conference on Human Set t lements  
(Vancouver, Canada, 1976 ) , r e spec t ive ly .  

The l o c a t i o n  o f  t he se  two bodies i n  Kenya has  cons iderably  inf luenced  t h e  
s t r u c t u r e  of t h e  i n s t i t u t i o n a l  framework f o r  dea l ing  with environmental m a t t e r s  i n  
Kenya. In 1974 t h e  National Environment S e c r e t a r i a t  was e s t a b l i s h e d  i n  t h e  Of f i ce  o f  
t h e  P re s iden t ,  i n i t i a l l y  a s  a l i a i s o n  o f f i c e  with UNEP, and l a t e r  with t h e  t echn ica l  
aim of t h e  Government co-ord ina t ing  environmental m a t t e r s  i n  t h e  country.  The 
l i a i s o n  func t ion  was subsequently taken  up by t h e  Kenya mission t o  Habi ta t  which had 
been e s t ab l i shed  l a t e r .  The National Environment S e c r e t a r i a t  provides among o the r  
t h i n g s  t h e  technica l  l i a i s o n  b a s i s  f o r  t h e  two missions.  

Owing to t h e  f a c t  t h a t  environmental m a t t e r s  do not  respect i n s t i t u t i o n a l  
boundaries it was f e l t  t h a t  t h e  S e c r e t a r i a t ' s  co-ordinat ive r o l e  would be b e s t  
served by t h e  c r e a t i o n  of an  i n t e r - m i n i s t e r i a l  committee on Environment and an 
i n t e r m i n i s t e r i a l  committee on Human Set t lements  both  cha i r ed  by t h e  S e c r e t a r i a t ' s  
Di rec tor .  The s e c r e t a r i a t ' s  t e chn ica l  d i v i s i o n s  provide s e c r e t a r i a t  support  f o r  
these  two i n t e r m i n i s t e r i a l  committees. I t  is through these  two committees, each o f  
which has a nunber of  s tanding  t a s k  fo rces ,  t h a t  p a r t  o f  t h e  agenda of  t h e  
s e c r e t a r i a t ' s  work is formulated and t h e  r e s u l t s  a r e  subsequently eva lua ted .  

The remainder of  t h e  agenda is formulated by t h e  Ministry of  Environment and 
Natural Resources, e s t a b l i s h e d  i n  1979, and by t h e  s e c r e t a r i a t ,  which r e c e i v e s  
po l i cy  guidance from the  former. 

Other govermnent m i n i s t r i e s  d e a l  with s p e c i f i c  ma t t e r s ;  f o r  example, t h e  
Minis t ry  o f  Water Development d e a l s  with water po l lu t i on  c o n t r o l  ( a s  mandated by t h e  
Water Act) ; t h e  Ministry o f  Health ( a s  per  t h e  Public Health Act) and the  Minis t ry  
o f  Labour dea l  with m a t t e r s  r e l a t e d  t o  t h e  working environment ( a s  per  t h e  Fac to r i e s  
~ c t ) ,  e t c .  Local government by-law a l s o  con ta in  enabling c l auses  t h a t  make it 
poss ib l e  f o r  l o c a l  a u t h o r i t i e s  t o  i n t e rvene  i n  ca se s  o f  environmental degradat ion.  

The s e c r e t a r i a t  i t s e l f  was n o t  c r ea t ed  by an Act  o f  Parliament and uses  
admin i s t r a t i ve  mandate and goodwill  on t h e  p a r t  o f  t h e  o t h e r  government departments  
and m i n i s t r i e s .  A National Environment Enhancement and Management B i l l  has  been 
proposed which provides f o r  an environmental impact assessment and eva lua t ion  
process  on the  b a s i s  o f  which l e g i s l a t i v e  a c t i o n  can be i n i t i a t e d  aga ins t  any 
development, governmental o r  o therwise ,  which v i o l a t e s  e s t a b l i s h e d  environmental 
s t anda rds  and norms. The a c t  w i l l ,  i n  p a r t i c u l a r ,  g i v e  l e g a l  powers t o  t he  Minis te r  
r e spons ib l e  f o r  enviroimental  m a t t e r s  t o  induce o t h e r  m i n i s t r i e s  and departments t o  
implement l e g i s l a t i v e  i n s t runen t s  a t  t h e i r  d i sposa l  t o  p ro t ec t  t h e  environment. 

Apart from 3 ~ ~ 1 o r a l  and resource  s t u d i e s ,  a s  well  a s  educa t iona l  and 
informational  ~:t- . ' t i e s ,  reg ional  programmes have been developed t o  be c a r r i e d  out  
a t  the  d i s t r i c L  l e v e l  .:in consonance with t h e  new na t iona l  development s t r a t e g y  
whereby the  Distrr *Â has  been i d e n t i f i e d  a s  t h e  p r inc ipa l  u n i t  o f  development 



planning and plan implementation) , t h e  province and t h e  r e , i o n a l  development 
a u t h o r i t i e s .  

The r e c e n t l y  launched c o a s t a l  zone management p ro j ec t  f a l l s  under t h i s  reg ional  
framework and w i l l  be t h e  main v e h i c l e  through which Kenya's ndt L n a l  i n p u t s  i n t o  
t h e  East African Regional Seas Programme w i l l  be d i r e c t e d .  The P ro j ec t  is c u r r e n t l y  
being evolved i n  t h e  s e c r e t a r i a t  but w i l l  eventua l ly  involve  o t h e r  government 
agencies  and i n s t i t u t i o n s  inc luding  the  c o a s t a l ,  p rov inc i a l  and d i s t r i c t  
admin i s t r a t i ons .  

SYNOPTIC PHYSICAL GEOGRAPHY OF THE COASTAL REGION OF KLNYA 

The Coast Province of  Kenya is made up o f  t h e  admin i s t r a t i ve  d i s t r i c t s  o f  Kwale, 
Mombasa, K i l i f i ,  Lamu, Tai ta  and Tana River. The reg ion  l i e s  between t h e  equa to r  and 
l a t i t u d e  40501S and between longi tude  370301E and t h e  Indian Ocean. The 450 km 
c o a s t l i n e  is bordered by Tanzania t o  t h e  south  and Somalia t o  t he  north.  

Most o f  t h e  reg ion ,  and e s p e c i a l l y  t h e  nor th ,  l i e s  a t  an a l t i t u d e  of  between 0 
and 200 m above sea-level  . P a r t s  o f  t h e  south  rise t o  between 200 m and 1 ,000  m 
above sea-level  with t h e  Ta i t a  H i l l s  r i s i n g  to  above 1,500 m. 

The c o a s t a l  region and s e c t i o n s  o f  t h e  lower nor th  have a Quatenary sediment 
c o r a l  and sandstone geology, permeated by T e r t i a r y  sediment s e c t i o n s  i n  t h e  a r e a s  
aroind Malindi and smal le r  s e c t i o n s  t o  t h e  nor th  and south o f  K i l i f i  and south  o f  
Mombasa town. The l a t t e r  geology is bordered inland by a narrow s t r i p  o f  J u r a s s i c  
rock s t r u c t u r e s  permeating f u r t h e r  in land  i n t o  T r i a s s i c ,  and still f u r t h e r  i n t o  
carboniferous-Permian geologies .  Sec t ions  o f  t h e  in land  south  a r e  made up p r imar i l y  . 
o f  basement rock s t r u c t u r e s .  

The p r inc ipa l  s o i l  types  i n  t h e  r eg ion  inc lude  a narrow c o r a l  rag  running almost 
t h e  l eng th  of  t h e  c o a s t ,  bordered inland by an even narrower s t r i p  o f  c o a s t a l  sands 
southwards from midway between Malindi and K i l i f i ,  t h i s  s t r i p  widening apprec iab ly  
t o  t h e  nor th ,  where i t  is permeated by narrow l a t i t u d i n a l  bands o f  g runoso l i c  brown 
c l a y  soils. These bands extend inland over t h e  e n t i r e  reg ion  and cu t  a c r o s s  o t h e r  
soil types.  The s e c t i o n  f u r t h e r  inland and t o  t h e  south  o f  Lamu i s  covered by 
a l t e r n a t e  bands o f  brownish-yellow, mott led brown, da rk  r ed ,  and dark brown loans .  
Beyond these l oans  t h e  q runoso l i c s  a r e  permeated by t h i c k  bands o f  a sh  and pumice 
soils. 

Ecologica l ly ,  t h e  a r ea  bordering the s e a  and extending t o  approximately 20-40 km 
in land  is t y p i c a l ,  p o t e n t i a l l y  good a g r i c u l t u r a l  land with pa tches  o f  f o r e s t ,  
g r a s s l ands  and bushlands. Further  in land  t h e r e  is a narrower s t r i p  o f  marginal 
a g r i c u l t u r a l  p o t e n t i a l  bear ing  savannah-type vegeta t ion .  This band averaging some 
20 km i n  breadth  and f ades  i n t o  shrubby h a b i t a t s  some o f  which a r e  s u i t e d  f o r  
a g r i c u l t u r e .  

Thus t he  c o a s t a l  region combines var ious  propor t ions  o f  woodland, wooded 
grass land  and bushland with pa tches  o f  f o r e s t  and bushed grass land  and is thus  a 
f a i r l y  eco log ica l1  y d ive r se  environment. 

Beyond t h e  sho re l ine ,  t h e  c o n t i n e n t a l  s h e l f  ex tends  some 160 km i n t o  t he  s ea  
with c o r a l  reefs s t r a d d l i n g  most o f  t h e  coas t  but not  extending much more than 2 km 
seawards. 



The coasta l  b e l t  receives a r a i n f a l l  of 750-1,250 mm annually. A wide band 
fur ther  inland, averaging some 60 km in  width and running roughly para l l e l  to  the 
coas t ,  receives some 500-800 mm of r a i n f a l l  annually. Beyond t h i s  band and still 
fur ther  inland, the  r e s t  of the  region receives below 250 mn except fo r  a roughly 
concentric r ing around the Taita H i l l s ,  where annual r a i n f a l l  r i s e s  progressive1 y t o  
1,500 mm. A very narrow band around Mombasa town and to  the south receives r a i n f a l l  - of between 1,200-1,500 mm annually ( these  f igures  a r e  mean measurements). 

Around the coast  the year begins dry i n  January and remains so u n t i l  March when 
r a i n f a l l  gradually increases.  A f a i r l y  rapid increase occurs i n  April and builds up 

A. 

t o  a maximum in May. Then r a i n f a l l  decreases s t ead i ly ,  but s ign i f i can t  amounts a r e  
still recorded in October and November. During December a rapid decrease is  
experienced that  leads  to  a r a i n f a l l  minimum in January and February. 

The bulk of the  region has an annual mean temperature of above 22O (except f o r  a 
sect ion of Taita Taveta and northern Kwale where temperatures a r e  between 18O and 
22OC. O n l y  i n  a r ing around the Taita H i l l s  do temperatures f a l l  progressively t o  
between 10" and 14OC a t  the  highest a l t i t u d e s .  On the coasta l  s t r i p  temperatures 
r i s e  to above 30Â° Relative humidities, moving as they do inv y e 1  y with 
temperatures, r i s e  to 80 per cent and f a l l  to  59 per cent mean a t  1200. - 

LAND USE AND AGRICULTURE 

Major land use pat terns  

The Tana River D i s t r i c t  can be divided in to  two major categor ies ,  namely, 
agr icu l tu ra l  crop-land a l l  along the Tana basin and range-land covering the r e s t  of 
the d i s t r i c t ,  with potential  for  i r r i g a t i o n  i n  areas  away from the basin,  

a? exemplified by the  tb la  an$ Bura I r r iga t ion  Schemes. There i a t o t a l  of 3,920 km f of a l ienated land, 16,667 km of unalienated land, 3,457 km of Natio a1 Parks 
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5 (mainly the Tana ive r  Primate and the Kora National Reserves) , 14,507 km of t r u s t  

land and on1 y 8 km of freehold land. 

Areas of high r a i n f a l l  in  the Taita/Taveta D i s t r i c t  a r e  rocky and cannot, 
therefore ,  be used fo agr icul ture .  The d i s t r i c t  has some 1,930 km of Trust Land 5 (agr icu l tu ra l ) ;  4,057 km of range-lands (mostly State land);  and 10,539 km2 of 
National Parks and Game Reserves (mainly the  Tsavo) . The Chyulu Game Reserve is 
intended to be an extension of Tsavo West National Pa k. The r e s t  of Tsavo National 5 Park is in K i t u i  and Tana River D i s t r i c t  and 449 km is covered by e i t h e r  rocks o r  

2 lakes.  Some 1,323.5 km of agr icu l tu ra l  land a r e  mainly used by small-scale farmers. 

I/ Deta i l s  of wind ( including monsoonal e f fec t s )  and current regimes influencing - - the coastal  climate a r e  excel lent ly  summarized in  UNEP Regional Seas Reports and 
Studies No. 12, a s  a r e  mean barometric pressures and mean sea surface 
temperatures and a r e  therefore  not repeated here. 



2 
Agricultural crop-land in the Kwale D i s t r i c t  cov r s  some 1,910 km , marginal f 

lands account f  r 1,310 km2, range-lands 4,547 km , Shim a Hills National Reserve 9 8 and fores t  350 km , marine and beach areas  and rocks 205 km . The Shimba Hills is 
the only gazetted National Reserve (proposed as  National Park) covering some 

2 192.51 km . The Mpunguti Marine a t iona l  Reserve and the Kisite Marine National Park 2 cover a water area of some 23 km . 
?. 

K i l i f i  D i s t r i c t  h s some 1,000 km2 of high potent ia l ,  2,470 km2 of medium 9 potent ia l ,  2,580 km of marginal, and 6,500 km of low potent ia l  lands. The low 
potent ia l  and marginal lands a r e  mainly used fo r  l ivestock,  a s  agr icul ture  is on1 y 
marginally possible.  The bulk of the  land in K i l i f i  d i s t r i c t  is still 

* 

under-utilized. Coastal lands and par t s  of the  south a r e  r e l a t i v e l y  cul t ivated a t  
subsistence and almost invariably,  sub-optimal levels .  The only i m  r t a n t  national po 
reserve is the Malindi/Watamu National Reserve covering some 213.7 km . 

L Momb sa ,  pr incipal ly  a metropolitan area ,  has about 204 km of township. An area 9 of 65 km is  under water and only 3 km2 is  goverment reserve and land. Another 3 
km2 is t r u s t  land avai lable  fo r  m a l l - b l d e r  reg i s t ra t ion .  The most important 
features  in  Manbasa include a good natural  harbour and a modern in ternat ional  
a i rpor t  both l inking the country t o  the r e s t  of the world. 

. . .  

Lamu D i s t r i c t  has approxima e l . i 6 , 5 8 ~ k m ~  of goverment land ( includin  8 308 km2 of open water 2nd 161 km of fo res t  and other/ overment reserves) ;  184 km 
9 
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9 of t r u s t  land and 49 km of freehold land. Some 3 0 km have been earm rked for  5 

agr icu l tu re ,  2,480 km2 f o r  ranching, 1,493 km fo r  fo res t ry  and 877 km fo r  game 
reserves.  There are  two important national reserves,  the  Dodori River Game Reserve 
and the Kiunga Marine National Reserve. 

Aqricul tu ra l  production 

From an analys is  of land u t i l i z a t i o n  ( large  farms) by various crop types 
(ce rea l s ,  temporary i n d u s t r i a l  crops, root  crops and vegetables, temporary fodder 
crops,  temporary meadows, permanent indus t r i a l  crops) a number of s a l i e n t  features  
re la ted to coastal  agr icul ture  can be drawn. 

The principal  cereal  crop is maize grown chief1  y i n  K i l i f i  where 101 ha were 
planted in 1980 out of a t o t a l  ce rea l s  hectaraqe of 134 and a national hectaraqe of 
79,378. Among the temporary i n d u s t r i a l  crops (sugar-cane, pyrethrum, sunflower, 
e tc . )  only suger-cane is grown a t  any l eve l  of significance,  mainly i n  Kwale where 
5,295 ha were planted in  1980, compared with a national hectarage of 37,397. The 
Taita Taveta D i s t r i c t  grows a s ign i f i can t  amount of roo t  crops and vegetables 
(43 ha) ,  a s  does the K i l i f i  D i s t r i c t  (29 ha) and par t s  of Kwale ( 9  ha), compared 
with a national t o t a l  of 2,435 ha. Temporary fodder crops a r e  important i n  K i l i f i  
(48 ha) and l e s s  so in  Kwale (13 ha) with a corresponding importance of temporary .+ 

meadows-66 ha and 21 ha respectively f o r  K i l i f i  and Kwale; national t o t a l  :87,977 ha. 
The K i l i f i  d i s t r i c t  grows a number of o ther  temporary crops i n  s ign i f i can t  amounts. 

hong  the permanent indus t r i a l  crops the most important i n  terms of land use is - 
s i s a l  grown mainly i n  Taita,  where 49,858 ha were planted, and to a much l e s s e r  
extent in K i l i f i  (4,541 ha) ,  compared with a national t o t a l  of 82,503 ha. Next i n  
importance is coconut grown ch ie f ly  i n  Kwale (601 ha) , but a l so  i n  K i l i f i  (317 ha) , 
comparing with a national t o t a l  of 918 ha. Coffee is grown mainly i n  the 
Taita-Taveta d i s t r i c t  - 282 ha, and in Kwale - 75 ha, (nat ional  t o t a l  - 29,403). 
Cashew-nuts and pineapples a r e  a lso  grown in  the  coasta l  region, in  K i l i f i  (333 ha; 
192 ha) and in Kwale (682 ha; 38 ha) national t o t a l s  being 1,016 ha and 1,349 ha 
respectively.  



Thus i t  can  be seen t h a t ,  with t h e  exception of s i s a l ,  coconuts ,  cashew-nuts and 
t o  a  l e s s e r  ex t en t  pineapples and a l o t  o f  sugar-cane, l a r g e  farms on the  c o a s t  
cannot be  s a i d  t o  be making a very s i g n i f i c a n t  impact on t h e  a g r i c u l t u r a l  product ion 
of t he  na t ion .  The reason f o r  t h i s  is, perhaps,  t h e  very  g r e a t  propor t ion  of  low 
p o t e n t i a l  l and  i n  t h e  c o a s t a l  region (5,663,000 ha) compared with medium p o t e n t i a l  
(373,000 ha) land v<hich, t oge the r  with a l l  o the r  land (1,472,000 h a ) ,  makes a  t o t a l  
of 8,304,000 ha. These f i g u r e s  compare r a t h e r  unfavourably with t h e  na t iona l  t o t a l s  
of  high p o t e n t i a l  (6,785,000 ha ) ,  medium p o t e n t i a l  (3,157,000 ha) and low p o t e n t i a l  
(42,105,000 ha) for  t he  purposes of  a g r i c u l t u r e .  There a r e ,  however, o t h e r  
provinces,  e.g. t h e  e a s t e r n  and north-eastern which compare even l e s s  favourably.  

Other c rops  grown mainly a t  a  subs i s t ence  s c a l e  inc lude  mangoes, bananas, 
cassava ,  sorghum, r i c e ,  pigeon peas,  cow-peas and c i t r u s  f r u i t s .  Cotton-growing is 
a l s o  gaining some momentum e s p e c i a l l y  i n  Lamu d i s t r i c t  and the  coo le r  reaches  o f  t h e  
Ta i t a  H i l l s .  

Comparable da t a  on small farms a r e  not  r e a d i l y  a v a i l a b l e  but i t  can  s a f e l y  be 
assumed t h a t  they fo l low more o r  l e s s  a  s i m i l a r  p a t t e r n ,  bear ing  i n  mind the  f a c t  
t h a t  c u r r e n t l y ,  on a  nation-wide s c a l e ,  small farms c o n s t i t u t e  s l i g h t l y  more than 53  
per  cen t  of  g r o s s  marketed product ion,  even i f  no account is taken of  t h e  d i f f e r e n c e  
i n  p roduc t iv i t y  and marketing e f f i c i e n c y  between t h e  l a r g e  and small  farms. 

The quan t i t y  (2,395,400 kg) and value (KSh. 2,995,500) of c o a s t a l  small-holder 
farm inpu t s  inc luding  f e r t i l i z e r s ,  sp rays ,  f e e d s ,  e t c .  a r e  t h e  lowest  i n  t h e  count ry  
( ignor ing  north-eastern Province) and a l s o  compare unfavourably with t h e  na t iona l  
t o t a l s  of  169,600 kg and KSh. 387,257,600. Observers t h ink  t h a t  q u i t e  a p a r t  from the  
na tu re  of t h e  l and ,  t h e  cha rac t e r  of  t h e  c o a s t a l  c l ima te  is such a s  t o  make t h e  
c o a s t a l  i n h a b i t a n t s  n o t  p a r t i c u l a r l y  a c t i v e  i n  a g r i c u l t u r e ,  with t h e  major i ty  o f  t h e  
people engaged i n  f i sh ing  and "philosophizingt ' .  

POPULATION A N D  HUMAN SETTLEMENTS 

Population d i s t r i b u t i o n  

Data from the  1979 popula t ion  census ind ica ted  t h a t  t h e  c o a s t a l  populat ion 
numbered 1.34 mi l l i on ,  l i v i n g  i n  270,000 households, which g i v e s  an average of  about 
7 .8  persons  per  household. Of t hese ,  approximately 665,000 were female and 677,000 
male, represent ing  an i n t e r e s t i n g  depa r tu re  from the  na t iona l  populat ion 
d i s t r i b u t i o n  by sex i n  which p ropor t i ona l ly  772,000 were female and 761,000 were 
males f o r  a  t o t a l  na t iona l  census populat ion of  approximately 15.33 mi l l i on .  

This c o a s t a l  population l i v e s  i n  an est imated 830,400 km2 giving an average 
populat ion den i t y  o f  16 persons per  km compared with a  na t iona l  ave age of 27 5 

2 
5 persons per km . The Tana River d i s t r i c t  covering some 38,694 km , had a 

p a r t i c u l a r l y  low dens i ty  ( 2  persons per  km 1; and given the  f a c t  t h a t  most o f  t h e  
d i s t r i c t  l i e s  away from the  c o a s t l i n e ,  t h i s  provides a  d e f i n i t e  skew o f  what might 
be r e f e r r ed  t o  a s  a  s t r i c t l y  c o a s t a l  populat ion.  This is borne out  by t h e  f a c t  t h a t  
K i l i f i  and Kwale 3.': t r i c t s  both have a  d e n s i t y  o f  34 persons per  ly2 with  Ta i t a  
Taveta and Lamu having d e n s i t i e s  o f  e i g h t  and s i x  persons per  km r e spec t ive ly .  
K i l i f i  is the  m c . s t  iupulous o f  t h e  d i s t r i c t s  (wi th  431,000 people) followed by Kwale 
(288,000); T a i t a  Taveta (148,000); Tana River (92,400) and Lamu (42,300).  Mombasa 
urban d i s t r i c t  is i n  a  c l a s s  o f  i ts  own with 341,000 i n h a b i t  n t s  l i v i n g  i n  a  land 
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! a rea  covering 230 xm2 ,  g iv ing  a  d e n s i t y  o f  1,622 person per  km , t h e  h ighes t  i n  t h e  

Republic (Nai robi  ' I P S  a dens i ty  o f  1,210 persons  per km ). 



About one t h i r d  o f  the coasta l  popu la t ion  i s  below t h e  age o f  111 years and about 

one h a l f  i s  below 15, a c h a r a c t e r i s t i c  t h a t  rough1 y accords w i t h  the  n a t i o n a l  age 
d i s t r i b u t i o n .  Approximately 16 per  cent  o f  the  popu la t ion  a t tend school wh i l e  
another 19 per  cent  have completed school; t h i s  leaves about 65 per cent  who have 
never attended classes, o f  whom some 18 per cent  are c h i l d r e n  below t h e  age o f  f i v e .  
This po in t s  t o  f a i r l y  poor l i t e r a c y ,  where an estimated 47 per cent o f  people above 
the age o f  f i v e  have never attended school; a f a c t o r  t h a t  has no doubt con t r i bu ted  
t o  r e l a t i v e  l a c k  o f  development i n  the coas ta l  region.  

By f a r  t he  l a r g e s t  e thn i c  grouping on the  coast  i s  t h e  Mi j i kenda group l i v i n g  
main1 y i n  K i l  i f  i (390,900 persons) ; Kwale (236,4801, and h b a s a  (87,860). Lamu i s  
inhab i ted  c h i e f l y  by  t h e  Bajun e thn i c  community (19,370 persons), Ta i ta  Taveta by  
the  Ta i ta  (112,000) and the Tana River  by t h e  Pokomo (32,540), and the  Orma 
(50,600). S m a l l  numbers belonging to  many o ther  coasta l  e thn ic  communities i n h a b i t  
the  reg ion  (e.g. 46,000 Boni-Sanye i n  Mombasa wh i l e  the r e s t  o f  t h e  community i s  
made up o f  immigrants, c h i e f l y  t he  Kamba and some Kikuyu from up-country reg ions  
(Mombasa alone has 40,350 Kikuyu, Kwale and Lamu 9,060). 

The t o t a l  f e r t i l i t y  r a t e  f o r  the  coast  province i s  the second lowest i n  the  
count ry  (7.08 per  cent  per  annun) a f t e r  Na i rob i  (5.48). The percentage of c h i l d r e n  
dying i n  the f i r s t  two years i s  t he  second highest  (17.35) a f t e r  Nyanza (18.45). 
L i f e  expectancy a t  b i r t h  i s  t he  second lowest  (48.90 years) , then Nyanza (47.35). 

Populat ion m io ra t i on  pa t te rns  

~ i g r a t i o n  p a t t e r n  f i g u r e s  i n d i c a t e  no s i g n i f i c a n t  movement i n  o r  out  o f  the  
Ta i ta  Taveta d i s t r i c t .  What l i t t l e  m i g r a t i o n  the re  i s  ( t o  Mombasa and Na i rob i )  i s  
main ly  temporary and by males i n  search o f  employment oppor tun i t ies ;  i t  has tended 
t o  increase w i t h  the  r i s e  i n  t he  l e v e l  o f  education. 

I n  Tana River  d i s t r i c t ,  considerable i n t e r n a l  m ig ra t i on  i s  t o  be no t i ced  among 
the Orma who are a p a s t o r a l i s t  community t h a t  moves from place t o  p lace w i t h i n  the  
d i s t r i c t  i n  search o f  pasture. The o ther  major m ig ra t i on  p a t t e r n  has been promoted 
by the  Bura I r r i g a t i o n  Scheme which w i l l  s e t t l e  some 5,150 f a m i l i e s  (one fam i l y  u n i t  
= s i x  persons) drawn from land less  people throughout Kenya. Over 70 per  cent  o r  
these immigrants w i l l  bs  drawn from ou ts ide  the  Coast Province and these, together  
w i t h  government and other  employees i n  the  scheme, w i l l  cause an o v e r a l l  increase o f  
37 per cent  t o  t he  popu la t ion  o f  t he  d i s t r i c t  as a whole. A number o f  i r r i g a t i o n  
schemes along the Tana River are causing increas ing  i n t e r n a l  m i g r a t i o n  towards the  
r i v e r  bed, and have a lso  a t t r a c t e d  a smal l  p ropo r t i on  o f  immigrants from outs ide.  

The c h i e f  immigrants i n  Kwale d i s t r i c t  have been the  Karnba from Machakos and 
K i t u i  d i s t r i c t s ,  as w e l l  as Kikuyus who came from Tanzania a f t e r  the break-up o f  the 
East Afr ican Community. I t i s  est imated t h a t  about 20 per cent  o f  the  d i s t r i c t ' s  
popu la t ion  i s  migrant  the b u l k  o f  which (about 14 per cent) c o n s t i t u t e s  immigrants 
from the r e s t  o f  the  count ry  o u t s i d e  the Coast Province. There i s  a lso  s i g n i f i c a n t  
r u r a l - t o - r u r a l  m ig ra t i on  among people searching f o r  a rab le  land i n  t he  d i s t r i c t .  

In K i l i f i ,  t he  Ma l i nd i  township, due t o  i t s  urban character  and t o u r i s t  
p o t e n t i a l ,  has a t t r a c t e d  l a r g e  numbers o f  immigrants and i t i n e r a n t s .  The M a j a r i n i  
and the Lake Kenyatta Settlement Schemes have a t t r a c t e d  a l a r g e  number o f  up-country 
s e t t l e r s .  The spec ia l  character  o f  Lamu w i t h  i t s  wealth o f  h i s t o r i c a l  s i t e s  and 
monunents a t t r a c t s  a l a r g e  nunber o f  t o u r i s t s .  The planned development o f  a second 
p o r t  a t  Manda Bay i s  l i k e l y  t o  enhance worker m i g r a t i o n  t o  Lamu. 



Manbasa is a met ropol i tan  munic ipa l i ty  which a t t r a c t s  many up-country workers 
and a l a r g e  propor t ion  of  indigenous and fore ign  t o u r i s t s .  There is a s i g n i f i c a n t  
p a t t e r n  of rural-to-urban migra t ion  caused mainly by t h e  search  f o r  employment i n  
t he  major urban a r e a s ,  e s p e c i a l l y  Mombasa, Voi and Malindi,  f u e l l e d  by both t he  
urban "b r igh t  l i g h t s "  and the booming coas t a l  t o u r i s t  t r a d e .  This f a c t  is borne out 
by r e l a t i v e l y  h igh  populat ion growth r a t e s  ranging between 6 and 7 per  cen t  per  
annun, t h e  na t iona l  populat ion growth r a t e  being 3.8 pe r  cen t  per  annun. 

Urban populat ion 

P ro j ec t ions  by t h e  Physical Planning Department i n d i c a t e  t h a t  Mombasa's 
popula t ion ,  c u r r e n t l y  under ha l f  a  m i l l i o n  w i l l  grow c l o s e  t o ,  i f  no t  r i s e  above, 
t h e  m i l l i o n  mark by t h e  year 2000, while  t h a t  o f  Malindi ( c u r r e n t l y  j u s t  above 20 
thousand) w i l l  grow t o  about 80 thousand, and t h a t  o f  Voi w i l l  grow from 9.5 
thousand to about 28 thousand. The p r o j e c t i o n s  i n d i c a t e  t h a t  Lamu i s  l i k e l y  t o  grow 
a t  a  much slower r a t e  ( 3  per  cen t )  from about 10,000 t o  15,000 populat ion.  

The o t h e r  urban c e n t r e s  inc lude  K i l i f i  with a  populat ion of 4,800, Mariakani 
(2,000),  both i n  K i l i f i  d i s t r i c t ,  Kwale and Kinango (2,200 and 4,500) both i n  Kwale 
d i s t r i c t ,  Lamu i n  Lamu d i s t r i c t  ( 9 ,700 ) ,  Wundanyi i n  Tai ta  Taveta d i s t r i c t  (7 ,900)  
and Hola i n  Tana River d i s t r i c t  (4 ,600) .  

The o v e r a l l  t rend of r e l a t i v e l y  h igher  urban growth r a t e s  vis-a-vis  r u r a l  growth 
r a t e s  on account o f  rural-urban migra t ion  is t o  be observed throughout t h e  Republic,  
a s  i n  many o t h e r  developing coun t r i e s ,  where cu r r en t  populat ions a r e  c h i e f l y  r u r a l .  
A comparison of  t h e  above urban c e n t r e  populat ions with t h e  t o t a l  Province 
populat ion f i g u r e s  given e a r l i e r  bea r s  out  t h e  assumption t h a t  t h e  c o a s t a l  
populat ion is mainly r u r a l .  

There is an acu te  housing sho r t age  i n  urban a r e a s  throughout t h e  region and 
r u r a l  housing is gene ra l ly  o f  a  p a r t i c u l a r l y  poor s tandard .  In some a r e a s  o f  Ta i t a  
Taveta, where land was n o t  t r a d i t i o n a l l y  handed down through inhe r i t ance ,  t h e  land 
is owned by no one. Improvements v i a  t h e  bu i ld ing  of permanent houses i s  n o t  a  
p r a c t i c a l  p ropos i t ion .  In t h e  Tana River d i s t r i c t ,  most r u r a l  houses a r e  temporary 
s t r u c t u r e s ,  e s p e c i a l l y  those  put up by t h e  p a s t o r a l i s t  Orma. The Pokomo bu i ld  
semi-permanent s t r u c t u r e s  mainly due t o  lack  o f  s t o n e s  and t r e e s .  

In Lamu d i s t r i c t  modern permanent b u i l d i n g s  with a  touch o f  t r a d i t i o n a l  des ign  
a r e  now seen ,  e s p e c i a l l y  i n  Lamu township. "Makuti" houses (Makuti roo f s ,  mud wa l l s  
r e in fo rced  with c o r a l  rocks and mangrove pies) a re  found i n  a l l  main c e n t r e s ,  such 
a s  Lamu, S h e l l s ,  Matondoni, Mokowe M<ununbi, Mitu, Faza, e t c .  These Swahili-type 
houses a r e  gene ra l ly  b u i l t  too c l o s e  t o  one another  and t h e i r  Makuti r oo f s  pose f i r e  
hazards a s  evidenced by t h e  Lamu f i r e  d i s a s t e r  of 1981/1982. In most o f  t h e  
designated c e n t r e s  i n  t h e  ad judica ted  a r e a s  o f  t h e  Kwale d i s t r i c t ,  land is 
r eg i s t e r ed  under ind iv idua l  names, leav ing  very l i t t l e  land f o r  public  u t i l i t i e s  
such a s  housing cons t ruc t ion  within t h e  c e n t r e s .  

The s i t u a t i o n  i n  K i l i f i  d i s t r i c t  is much t h e  same a s  i n  Kwale d i s t r i c t  except  
t h a t  i n  t h e  former, Malindi town with its met ropol i tan- type  c h a r a c t e r i s t i c s  has a  
d i s t i n c t  modern housing cha rac t e r  and s h a r e s  an acu te  housing problem with o t h e r  
urban c e n t r e s  i n  t he  province and the  country i n  genera l  . In 1982/83, t h e  National 
Housing Corporation earmarked KSh . 37,700 f o r  housing development and KSh . 18,400 
f o r  r u r a l  housing development. 



In gene ra l ,  t h e  need to  develop housing types  of good q u a l i t y  and r e l a t e d  
i n f r a s t r u c t u r e  is a s  urgent  i n  t h e  c o a s t a l  region a s  anywhere e l s e  wi th in  t he  
country.  I t  should be recognized t h a t  good housing, i n  add i t i on  t o  providing 
backward l i nkages  t o  the  bu i ld ing  indus t ry ,  a1 so provides forward l i nkages  t o  those 
s e c t o r s  o f  the  economy t o  which good human hea l th  and well-being accord higher  
e f f i c i e n c y .  

Apart from games of  f o o t b a l l  and t h e  well-developed Ngoma dancing in  c e r t a i n  
t o u r i s t  c e n t r e s ,  and a l s o  some boat ing  mainly by t o u r i s t s  and holiday-makers, t h e  
r e c r e a t i o n a l  i n f r a s t r u c t u r e  and s e r v i c e s  i n  t h e  c o a s t a l  region a r e  poorly developed. 
The proposed c o a s t a l  zone management p r o j e c t  w i l l ,  among o t h e r  t h ings ,  seek  t o  
promote the  development o f  good q u a l i t y ,  inexpensive bu i ld ing  m a t e r i a l s  f o r  use by 
the  c o a s t a l  people. I t  w i l l  a l s o  seek t o  promote var ious  a s p e c t s  o f  a c t i v e  and 
pass ive  r ec rea t ion  and develop a t t e n d a n t  i n f r a s t r u c t u r e s .  

H i s t o r i c a l  s i t e s  and monuments 

The o the r  s i g n i f i c a n t  f e a t u r e  of c o a s t a l  human se t t l emen t s  is t h e  legacy from 
a n t i q u i t y  of a wealth o f  h i s t o r i c a l  s i t e s  and monuments. These i nc lude  unoccupied 
s i t e s  with i s o l a t e d  r u i n s  o f  houses, mosques and tombs ( e .g .  a t  Ishakani)  and s i t e s  
covering ruined townships, f o r t i f i e d  a r e a s  and enc losures  (e .g .  a t  Takwa and Cede); 
remains o f  pas t  h a b i t a t i o n  i n  a r e a s  st i l l  p a r t i a l l y  occupied (e.g. a t  Shela and 
pa te) ;  urban a r e a s  o f  h i s t o r i c a l  and a r c h i t e c t u r a l  importance ( e .g .  Lamu, Mombasa 
Old Town) ; and monunents i n  e s t ab l i shed  town o r  v i l l a g e  environments (e .g .  Vasco da 
Gama P i l l a r  a t  Malindi) . The ex i s t ence  of  these  h i s t o r i c a l  s i t e s  and monunents b e a r s  
witness  to the  f a c t  t h a t  t h e  East African Coast has  been an a r ea  of  important  
s e t t l emen t s  f o r  many c e n t u r i e s .  I t  i s  est imated t h a t  t h e r e  is a  t o t a l  of 70 
h i s t o r i c a l  s i t e s  and monunents along t h e  c o a s t ,  58 of which have been gaze t ted  a s  

'na t iona l  monunents. Many of  these  monunents have remained i n t a c t  due t o  t h e i r  
l o c a t i o n  in  t h i c k  bushlands and along t h e  sea-shore. 

H i s t o r i c a l  s i t e s  and monuments p lay  a  s i g n i f i c a n t  r o l e  i n  tourism a s  evidenced 
by the  141,000 v i s i t o r s  t o  Fort  Jesus  i n  1980. Possibly,  t h e i r  importance a s  a  
t o u r i s t  a t t r a c t i o n  is c lose1  y  r e l a t e d  t o  t h e  ex i s t ence  of o t h e r  t o u r i s t  f a c i l i t i e s ,  
s o  t h a t  t h e i r  conservat ion and r e s t o r a t i o n  should be considered wi th in  the  con tex t  
of  o v e r a l l  t o u r i s t  i n f r a s t r u c t u r a l  development. Their c u l t u r a l ,  a r chaeo log ica l ,  
pa laeonto logica l  and educat ional  value is an added incen t ive  t o  t h e i r  p r e se rva t ion ,  
a  po l i cy  t h a t  is being a c t i v e l y  pursued by t h e  Physical Planning Department, t h e  
National Museuns o f  Kenya and the  National Environment S e c r e t a r i a t .  The success  o f  
these  conserva t iona l  ob j ec t ives ,  however, w i l l  depend on the  ex t en t  t o  which t r a ined  
manpower, f i n a n c i a l  resources  and equipment can  be made a v a i l a b l e  wi th in  t h e  
framework of  a  t r u l y  robus t  conserva t ion  programme. 

HEALTH, SANITATION A N D  WATER SUPPLY 

K i l i f i  D i s t r i c t  has  some 36 h e a l t h  f a c i l i t i e s  composed of s i x  hea l th  c e n t r e s ,  
one sub-health c e n t r e  and 29 d i spensa r i e s .  Four major water supply schemes a t  
Mazeras/Jaribuni,  Texo-Roka, K i l i f i  and Canda-Watamu se rve  an est imated 22,500 
people,  while t h e  Malindi Urban Water Supply s e r v e s  some 8,500. The K i l i f i  County 

'Council opera tes  17 b o r e h o l e s , n e a r l y  a l l  of which have mineral ized water;  and h a l f  
o f  them a r e  not  ope ra t ing  due t o  poor maintenance. The major i ty  o f  t h e  populat ion 
along the  coas t  still depend on small  dams, water ho l e s  and wel l s .  There is an 
est imated t o t a l  of 150 s m a l l  dams, most o f  them cons t ruc ted  during the  1950s and now 
badly s i l t e d  up. 



Kwale D i s t r i c t  has  t h r e e  h o s p i t a l s  (wi th  r e s i d e n t  doc to r s ) ;  on ly  t h e  one a t  
Msambweni is r a t ed  a s  a  d i s t r i c t  h o s p i t a l .  In add i t i on ,  t h e r e  a r e  t h r e e  hea l th  
c e n t r e s  and 20 d i spensa r i e s .  There is one doc tor  fo r  every 100,000 people.  An a c t i v e  
public  hea l th  campaign is i n  fo rce  covering such a r e a s  a s  environmental s a n i t a t i o n ,  
communicable and vector-borne d i sease  c o n t r o l ,  ma lnu t r i t i on  and family planning a s  
well a s  the  development o f  small-scale  water supp l i e s .  Sewage d i sposa l  systems a r e  
a v a i l a b l e  on a  small s c a l e ,  on ly  i n  c e n t r e s  such a s  Kwale, Kinanqo, Ukunda and 
Msambweni . 

The Pemba, t h e  Utnba and Mwachi r i v e r s  a r e  t h e  only r e l i a b l e  sources  o f  water i n  
the d i s t r i c t .  There a r e  a  number of s t reams and r i v u l e t s  running from the  Shimba 
Hills whose water supply, a l though cons t an t  a l l  year round, amounts t o  a  very  low 
d a i l y  flow. Small e a r t h  boreholes  and we l l s  make a  poor add i t i on  t o  t he  t o t a l  water 
supply i n  the  D i s t r i c t .  There a r e  about 20 water supply f a c i l i t i e s ,  sponsored by 
d i f f e r e n t  agencies ,  se rv ing  an est imated 20,000 people i n  t he  d i s t r i c t .  

Lamu d i s t r i c t  ha s  only  one ( d i s t r i c t )  hosp i t a l  with 33 beds a t  Lamu township; 
t h e r e  a r e  10 d i s p e n s a r i e s  and Witu and Faza have two hea l th  c e n t r e s .  A f l y i n g  
doc tor  s e r v i c e  supplements these  medical f a c i l i t i e s  with monthly f l i g h t s  and mobile 
c l i n i c s  but no t  t o  an adequate l e v e l  of hea l th  s e r v i c e .  The Lamu Water Suppl ies  
p r o j e c t  maintained by t h e  Ministry o f  Water Development and serv ing  1 2  thousand 
people i n  Lamu township, S h e l l s  on t h e  I s l and ,  Mokowe on t h e  mainland and Ras Kitau 
on Manga I s l and ,  is  about t h e  only succes s fu l  water supply scheme i n  t h e  d i s t r i c t .  
Water is pumped from wel l s  i n  sand-dunes on Lamu Is land .  There a r e  a  number of 
o t h e r  water schemes a t  Mokowe, Witu, Hindi Pr i son ,  Bargoni Holding Ground and Lake 
Kenyatta Set t lement  Schemes. 

The Taita-Taveta d i s t r i c t  has t h r e e  government h o s p i t a l s  a t  Voi, Taveta and 
Wesu, four  hea l th  c e n t r e s  a t  Mpizinyi, Nyache, Mbale and Mwakitau, a  sub-health 
c e n t r e  a t  WUdanyi and 1 6  d i spensa r i e s .  There a r e  a l s o  t h r e e  i n s t i t u t i o n a l  hea l th  
f a c i l i t i e s  a t  Mwatate, Bura and Ziwani and one p r i v a t e  c l i n i c  a t  Manyani. S a n i t a t i o n  
s t anda rds  gene ra l ly  l e a v e  much t o  be des i r ed  and t h e r e  is an urgent  need t o  i n i t i a t e  
r u r a l  water supply programmes, and t o  provide more p i t  l a t r i n e s  f o r  homes and public  
p l aces  . 

Three r i v e r s ,  Voi, Lumi and Tsavo supply water t o  va r ious  p a r t s  o f  t h e  d i s t r i c t .  
Other sources  a r e  n e g l i g i b l e  making i t  d i f f i c u l t  t o  c e n t r a l i z e  t he  water supply. 
Most o f  t h e  sources  a r e  t o  be found i n  t h e  Tai ta  Hills, Sagal la  H i l l s ,  Taveta 
Kisagau, and Lake 3ipe.  Generally, many f a m i l i e s  walk long d i s t a n c e s  t o  seek water 
( a s  f a r  a s  6 km). There a r e  t h r e e  minor urban water supply schemes a t  h n d a n y i ,  
Taveta and Voi. 

The Tana River d i s t r i c t  has t h r e e  h o s p i t a l s  a t  Hola ( d i s t r i c t  h o s p i t a l ) ,  Kipini  
( s u b - d i s t r i c t  hosp i t a l )  and Nqao (missionary h o s p i t a l ) ,  making a  t o t a l  o f  144 beds 
served by two doctors .  This g i v e s  a  r a t i o  of one doctor  t o  46,200 people and 1 .6  
beds per thousand population. There a r e  a l s o  1 4  d i spensa r i e s ,  13  of which a r e  along 
the  River Tana, and two hea l th  c e n t r e s  a t  Garsen and Mavaro. 

O n l y  about one qua r t e r  of t h e  d i s t r i c t  populat ion has access  t o  t r e a t e d  water ,  
t h e  r e s t  using raw water from r i v e r s  (mainly t h e  Tana) and wel l s .  Poor s a n i t a r y  
f a c i l i t i e s  gave r i s e  t o  a  cho le ra  outbreak i n  1970/71 and an outbreak o f  dysentery  
i n  1977. The impact o f  s tagnant  water i n  i r r i g a t i o n  schemes has a l s o  had a  t e l l i n g  
e f f e c t  on hea l th ;  a  survey c a r r i e d  out among tenants  o f  t he  Hola I r r i g a t i o n  Scheme 
revealed tha t  90 pe r  cen t  o f  t he  people had b i l h a r z i a .  



Water development programmes f o r  both human and l i ve s tock  consumption a r e  
perhaps the  most important a spec t  o f  development i n  the d i s t r i c t  bt Â¥caus of its a r i d  
condi t ions .  Ongoing water supply p r o j e c t s  dur ing  the 1979-83 development p lan  period 
included two major schemes a t  Ngao/Tarasaa and a t  Bura, and minor p r o j e c t s  a t  Wenje, 
Mnazini, Kipini  and Maalanbala. A number of rudimentary we l l s  have a l s o  been 
cons t ruc ted .  The absence of  a  well-developed water development programme can  perhaps 
be a t t r i b u t e d  to  t he  abundance of water flowing i n  t h e  Tana River which induces some 
degree of  complacency and i n e r t i a  i n  t he  i n i t i a t i o n  of  such a c t i v i t i e s .  

The provision of po tab le  water supp l i e s  i s  urgent  t o  f u l f i l  t he  popu la t i on ' s  
ba s i c  water needs and t o  he lp  improve the  h e a l t h  o f  t he  people. 

COASTAL INDUSTRIAL DEVELOPMENT 

The 1972 Census o f  I n d u s t r i a l  Production i n d i c a t e s  t h a t  p r imar i l y  due t o  t he  
e x i s t e n c e  of Mombasa a s  t h e  second major town i n  Kenya a f t e r  Nairobi ,  t h e  Coast 
Province comes second only t o  Nairobi Province i n  terms of  aggrega te  i n d u s t r i a l  
output  i n  manufacturing, bu i ld ing  and cons t ruc t ion  and i n  t h e  mining and quarrying 
s e c t o r s ,  a l l  con t r ibu t ing  a  t o t a l  of KSh. 16,118,500 t o  t h e  g r o s s  domestic product 
( n a t i o n a l l y  these  i n d u s t r i e s  c o n t r i b u t e  a  t o t a l  of KSh. 97,056,600 t o  t h e  GDP). 
Mombasals con t r ibu t ipn  alone t o t a l s  some KSh. 15,368,100, which sugges ts  t h a t  l i t t l e  
o t h e r  i n d u s t r i a l  development has taken p l ace  i n  t h e  c o a s t a l  zone except f o r  Mombasa. 

The manufacturing s e c t o r ,  employing some 17,128 persons ,  is by f a r  t h e  most 
important of  t he se  c a t e g o r i e s ,  with t h e  bu i ld ing  and cons t ruc t ion  t r a i l i n g  a  poor 
second with 2,897 employees, and the  mining and quarrying indus t ry  t h i r d  with 514. 

The major i n d u s t r i a l  a c t i v i t i e s  i n  Mombasa inc lude  t h e  o i l  r e f i n e r y ,  cement 
manufacturing a t  Bamburi, dry-dock f o r  r e p a i r i n g  l a r g e  s h i p s ,  t e x t i l e  f a c t o r i e s  and 
var ious  engineering works. The major i n d u s t r i a l  environmental t h r e a t  t akes  t h e  form 
of  water and a i r  po l lu t i on  from the  r e f i n e r y ,  a1 though t h e  impact o f  t h e  t e x t i l e  
i ndus t ry  and a  number of small concerns manufacturing de t e rgen t s ,  galvanized p ipes  
and corrugated i ron  s h e e t s ,  and p l a s t i c s ,  among o t h e r s ,  cannot  b e  ignored.  The 
Bamburi Cement Factory, while a l s o  a  p o t e n t i a l  cause of a i r  po l lu t i on ,  i s  perhaps 
one of t h e  b e s t  examples o f  a  properly managed i n d u s t r i a l  e n t e r p r i s e  from the  poin t  
of view o f  environment p ro t ec t ion .  

Other important i n d u s t r i e s  inc lude  t h e  Ramisi Sugar Factory i n  Kwale and t h e  
Cashew-nuts Processing Factory a t  K i l i f i ,  both employing over 3,000 persons.  The 
l a t t e r  employs mainly females due t o  t h e  na tu re  of i ts  ope ra t ions .  Beer and 
sof t -dr ink  manufacturing concerns a r e  a l s o  o f  i n t e r e s t  a s  is  t h e  proposed coconut 
o i l  e x t r a c t i o n  e n t e r p r i s e  i n  K i l i f i  town. 

The Coast genera l1  y  h a s  good p o t e n t i a l  f o r  f u r t h e r  i n d u s t r i a l  development. The 
f u t u r e  growth o f  i n d u s t r i a l i s a t i o n  w i l l  probably be c lose1  y  l i nked  with t h e  growth 
of  a g r i c u l t u r e  which, a s  we have a l ready  seen ,  d e f i n i t e l y  r e q u i r e s  a  tremendous 
impetus t o  t ake  o f f  i n  any app rec i ab l e  way. The development o f  i n f r a s t r u c t u r e  i n  
a r e a s  o t h e r  than Mombasa w i l l  a l s o  p lay  a  c r i t i c i a l  r o l e  i n  determining t h e  pace and 
p a t t e r n  of f u r t h e r  i n d u s t r i a l i z a t i o n  i n  t h e  region.  



CWSTAL TRANSPORT INFRASTRUCTURE 

Roads - 
Most of the roads i n  Mombasa d i s t r i c t  converge i n  Manbasa town due t o  its 

importance as  an indus t r i a l  and commercial centre .  The d i s t r i c t  is r e l a t i v e 1  y well 
served by both c l a s s i f i e d  and unclass i f ied  roads, a1 though the network is  unequally 
d i s t r ibu ted ,  with many of  the  roads concentrated i n  the  Mombasa/west mainland a x i s  
leaving the north/south mainlands with few motorable roads, a f ac to r  t h a t  has 
contributed to the  r e l a t i v e  underdevelopnent of  these par ts .  A number of 
developments a r e  current ly  being implemented to  redress  t h i s  s i tua t ion .  

The Kwale d i s t r i c t  has a t o t a l  of 1,097 km of c l a s s i f i e d  roads serving 187 
persons per kilometre of c l a s s i f i e d  roads a s  compared to  282 persons per kilometre 
of access and other  loose surface  roads. The d i s t r i c t  is divided i n t o  two unequal 
p a r t s  by the Lunga Lunga - Kihangu S i l a lon i  road with one t h i r d  lying to the western 
s i d e  and being served by unclass i f ied  roads. The remaining two t h i r d s  on the eas te rn  
s i d e  is well served by c l a s s i f i e d  roads, being more densely populated and 
economically more s ign i f i can t .  The d i s t r i c t  has some 185 km of ag r icu l  t u r d  access 
roads (ea r th  and gravel);  141 km of marginal lands access roads; and 257 km of 
rangeland access roads ( e a r t h  roads which become impassable during the wet season). 

The road network i n  K i l i f i  comprises 980 km of c l a s s i f i e d  and 1,692 km of 
unclass i f ied  roads. Nearly a l l  the roads a r e  impassable during the wet season. The 
l e v e l  of maintenance has been ra the r  inadequate o r  t o t a l l y  lacking except f o r  a 
modicun of Harambee e f f o r t .  

Tana River d i s t r i c t  has  1,200 km of c l a s s i f i e d  roads comprised of 200 km of 
nat ional  roads, 80 km of trunk roads and 920 km of secondary and minor roads. The 
roads a r e  pract icable  mainly during the dry  season. 

There a r e  454 km of c l a s s i f i e d  roads i n  Lamu d i s t r i c t  which a r e  genera l ly  
loose-surfaced. The only all-weather roads a r e  the  Mokowe J e t t y  Boundary road and 
the Wity-Kipini road which a r e  murrain-surfaced, the o the r s  having black c l a y  s o i l  
surfaces.  

Taita Taveta d i s t r i c t  has  925 km of c l a s s i f i e d  roads of which 222 km a r e  
tarmacadamized and the r e s t  have an ea r th  surface.  There is a t o t a l  of 780 km of 
unclass i f ied  roads. 

I t  is estimated t h a t  nearly th ree  quar ters  of  goods exported and imported 
through the Port of  Mombasa a r e  conveyed by road underlining the c r i t i c a l  importance 
of t h i s  mode of transport .  The o i l  p ipel ine  is gaining increasing importance i n  the 
t ranspor t  of o i l  products previously handled by road and r a i l .  I t  is e timated, f o r  9 example, t h a t  some 337,487 m of r gular  motor s p i r i t ,  102,886 m of kerosine,  

3 5 417,813 m of l i g h t  d i e s e l  and 402,127 m of j e t  fuel  were conveyed via  the p ipel ine  
i n  1980, with comparable f igures  i n  1979 and 1981. 

Rail t ranspor t  

Rail t ranspor t  between the coas t  and up-country regions is still important i n  
the handling of both passengers and f re igh t .  The main railway l i n e  between Mombasa 
and Nairobi branches a t  Voi to  connect with Taveta town. Kenya Railways has a l a r g e  
depot in  Mombasa from which l i n e s  extend t o  the i n d u s t r i a l  area and the por t  
warehouses. The Mombasa marshalling yard handles about 1,000 u n i t s  of  r o l l i n g  stock 



and another  yard under cons t ruc t ion  i n  Changawe w i l l  handle about 1,500. I t  must b e  
emphasized t h a t  t h e  Mombasa-Nairobi r a i l  l i n k  i s  very  important ,  perhaps t h e  most 
important i n  t he  whole rai lway system i n  Kenya, al though t h e  Nairobi-Kisunu s e c t i o n  
cannot be ignored. 

Rai l  and p ipe l ine  t r a n s p o r t  he lp  t o  take pressure  o f f  t h e  roads  and thus  prolong 
t h e i r  usefu lness .  However, they  a r e  un l ike ly  t o  become a s  important  a s  t h e  road 
system i n  t he  fo re seeab le  f u t u r e .  

Sea t r a n s p o r t  

Mombasa, t h e  most important po r t  on t h e  Kenyan Coast (perhaps  t h e  b e s t  known 
along the  whole East African coas t )  has der ived  its v i a b i l i t y  n o t  on ly  from its 
s t r a t e g i c  pos i t i on  a s  an e n t r y  poin t  with a  na tu ra l  harbour but a l s o  because o f  t h e  
ex i s t ence  of an ex t ens ive  and reasonably product ive  h in t e r l and  p ro j ec t ing  beyond 
Kenya to  Uganda, Rwanda, Burundi and Zai re  and, u n t i l  r ecen t ly ,  p a r t s  o f  Tanzania 
and Zambia. Considerable cons t ruc t ion  of wharfs,  b e r t h s  and j e t t i e s  and a  f a i r  
amount of  dredging of the  en t r ance  channel t o  al low e n t r y  and e x i t  o f  l a r g e  v e s s e l s  
were c a r r i e d  out between 1979 and 1983 which w i l l  f u r t h e r  improve t h e  capac i ty  o f  
t h e  por t  t o  connect Kenya t o  t h e  r e s t  o f  t h e  world v i a  t h e  sea.  A con ta ine r  t r a f f i c  
system is now ope ra t iona l  a t  the  po r t .  

The second b e s t  na tu ra l  deep harbour s i t e  occurs  a t  Manda Bay i n  Lamu. This s i t e  
c u r r e n t l y  handles  medium-sized s h i p s  and b ig  dhows opera t ing  between Mombasa-Malindi 
and Lamu and also between Lamu and t h e  Pers ian  Gulf and South Arabian coun t r i e s .  
Plans a r e  under way t o  develop t h e  harbour t o  handle l a r g e  v e s s e l s .  There a r e  a  
number of o t h e r  r e l a t i v e l y  minor po r t s  t o  be found along t h e  c o a s t  e s p e c i a l l y  a t  
Malindi,  K i l i f i ,  Mida, Mtwapa and Ngomen creek.  

During 1980, 1,453 steamships and 79 s a i l i n g  s h i p s  en tered  Kenya through t h e  
po r t  of Mombasa. Lamu handled 130 s a i l i n g  sh ips .  Other p o r t s  along the  coas t  handled 
225 steamships and 53 s a i l i n g  sh ips .  These v e s s e l s  had a  t o t a l  r e g i s t e r e d  tonnage 
of 6,322,000 and t ranspor ted  143,800 met r ic  tonnes and 199,000 metr ic  tonnes o f  d r y  
cargo ( expor t s  and imports r e s p e c t i v e l y ) ,  a s  well a s  598 metr ic  tonnes and 3,587 
metr ic  tonnes bulk o f  p e t r o l  and o i l .  With regard t o  passengers ,  556 embarked and 
157 disembarked during the  year ,  a  cons ide rab l e  drop  from pas t  years ,  a t t r i b u t a b l e ,  
perhaps, t o  the  r e l a t i v e l y  growing importance of a i r  t r a n s p o r t .  

Air t r a n s p o r t  

The Malindi a i r p o r t  is t h e  only  o t h e r  a i r p o r t  with tarmac runways and terminal  
f a c i l i t i e s  and can accept  a i r c r a f t  o f  t h e  DC-9 type and s l i g h t l y  b igger .  I t  has been 
very usefu l  f o r  t o u r i s t s ,  e s p e c i a l l y  those  o r i g i n a t i n g  from t h e  Federal Republic of  
Germany, who seem t o  p re fe r  t o  f l y  d i r e c t l y  t o  Malindi with o n l y  b r i e f  s topovers  i n  
Nairobi.  

The p r inc ipa l  a i r p o r t  on t h e  coas t  is t h e  newly cons t ruc ted  M o i  I n t e r n a t i o n a l  
Airport  b u i l t  next  t o  t he  s i t e  of t h e  o l d  Mombasa a i r p o r t .  The o l d  terminus with 
four  parking bays is now used f o r  l i g h t  a i r c r a f t  and char te red  cargo  planes.  The new 
terminus,  with s i x  perking bays and two p r inc ipa l  terminal  aprons, can l and  modern 
j e t s  of  any weight,  inc luding  wide-bodied a i r c r a f t .  During 1980, 178,000 landing and 
182,000 embarking passengers  were r eg i s t e r ed  a t  Mombasa; 16,492t o f  landed cargo  and 
10,200t of  loaded cargo were handled; 86 t  of mail  were landed,  38 t  were loaded. 



There a r e  nunerous a i r s t r i p s  of various standards around the coas t  capable of 
taking l i g h t  a i r c r a f t ,  t he  chief  among them being located a t  K i l i f i  and h a r a n i  Club 
i n  K i l i f i  d i s t r i c t ;  Kiunga, Mokowe, Manda and Witu i n  Lamu d i s t r i c t ;  Mackinnon road, 
Ramisi, Diani, Shimba H i l l s  National Reserve and Wasini Island i n  Kwale d i s t r i c t ;  
Taveta, Mwatate, Voi, Mtito Andei, Ki lagmi ,  and Aruba i n  Taita-Taveta d i s t r i c t ;  and - Garissa, Galole and Garsen i n  Tana River d i s t r i c t .  

The increased importance of a i r  t ranspor t ,  e spec ia l ly  from Nairobi t o  Mombasa 
and Malindi and also  within the coas ta l  region, is promoted by, among other  f ac to r s ,  

Ã‡ the  increasing cos t  and length of  time required by o the r  modes o f  t ranspor t  and the  
absence of an e f f i c i e n t  road and r a i l  network t h a t  could be used a l l  year round. 

Impact of t ranspor t  systems on ecosystems 

The e f f e c t s  may be sunmarized a s  follows: 

demolition of the  natura l  e IV i r o m e n t  during road and railway const ruct ion,  
causing des t ruct ion of communities i n  the  ecosystem; 

noise pol lu t ion caused by const ruct ion machinery, vehic les ,  a i r c r a f t  and ships;  

pol lu t ion of r i v e r s  with silt resu l t ing  from erosion of disturbed soil from 
formation s lopes  and embankments during construction.  This is deposited i n  the  
sea  a s  sediments which suppress co ra l  communities. On the o ther  hand, deposit ion 
of sediments encourages the growth of  mangroves on the  silt deposi ts ;  

exhaust gases produced by vehic les ,  a i r c r a f t  and ships  which po l lu te  the  a i r ;  

pol lu t ion of sea-water by o i l  from o i l  s p i l l s  causing death to  marine l i f e ;  

dredging and extract ion of building mater ia ls  f o r  harbour construction:  dredged 
areas  form a l aye r  of sand which provides l i t t l e  chance f o r  attachment and 
survival  of c o r a l  larvae .  The suspended sediments i n  the  dredged a reas  smother 
the cora l  and other  reef  organisms. 

TOURISM AND TOURIST INFRASTRUCTURE 

Another s p e c i f i c a l l y  coas ta l  resource is the  g rea t  number of natura l  beaches 
which have been a major t o u r i s t  a t t r a c t i o n  i n  Kenya, r iva l l ed  only by the  system of 
national  parks and game reserves.  

= 

In the sec t ion  of the c o a s t l i n e  between Vanga and Malindi most beaches a r e  
characterized by a raised cora l  reef foreshore occasionally receding to  a maximun of 

e 200 m from the high water mark and allowing the  formation of a sandy a rea  r e p l e t e  
with coconuts and other coas ta l  tree-crops. Coral r e e f s  protect  most of these 
beaches from the main ocean waves. 

The area aromd Malindi and to the  south has suffered a s  a r e s u l t  of  the silt 
discharge from the Sabaki r i v e r  which, apar t  from disrupt ing cora l  formation north 
of  the Vasco da Gama P i l l a r ,  has a l so  caused concern to  people in te res ted  i n  Malindi 
a s  a r e s o r t ,  because of the  des t ruct ion of beaches by silt. South of the Vasco da 
Gama P i l l a r ,  a t  Silversand, the beach is unaffected by silt .  Further south, about 
6 km outside tt-'2 town boundary, the re  is a f i n e ,  white sand beach. However, t h e r e  
a r e  about 16 km r" c o a s t l i n e  af fected by the  Sabaki silt, which unfortunately i s  the  
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The Watamu r e s o r t  has about 8 km o f  f i n e  beach. For the most pa r t ,  t h e  foreshore 
i s  sandy but  two c o r a l  headlands d i v i d e  t h i s  beach i n t o  th ree  sec t ions  known from 
no r th  to  south as Watamu, Blue Lagoon and T u r t l e  Bay. These beaches a re  terminated 
by Mida Creek t o  the  south and there  are  one o r  two smal l  beaches, about 2 km long, 
a t  the mouth o f  the  Kyombo creek. 

The beaches a t  K i l i f i  measure about 5 km i n  l eng th  between K i l i f i  Creek i n  the  
south and Home's Po in t  i n  t he  nor th.  The foreshore i s  gene ra l l y  sandy and the beach 
a t t r a c t i v e .  A few beaches o f  minor s i g n i f i c a n c e  occur between K i l i f i  and Watamu. A 
number o f  d iscont inuous beaches are  found between K i l i f i  and Mtwapa; a t  Takaungu, 
the  beaches are 3 km long; a t  KikambaldKanamai 8 km, and a t  La Mtwana 500 m. 

The beaches a re  wi thout  a doubt the  most s i g n i f i c a n t  s o c i a l  and economic asset 
o f  the coast  wi thout  which the  growth o f  t he  t o u r i s t  t rade ( b o t h  ex te rna l  t o u r i s t s  
and i n t e r n a l  up-country holiday-makers) would c e r t a i n 1  y n o t  have been as s i g n i f i c a n t  
as i t  i s  today. 

I n  Kenya the  growth o f  beach ho l idays  has averaged 20 per cent  per year over t he  
pas t  15 years o r  so and i t  i s  p ro jec ted  t h a t  t he  growth w i l l  cont inue a t  
approximately 9 per  cent  per year ( s t u d i e s  b y  Kenya Coast Planners Ltd.).  The number 
o f  beach h o t e l s  and the  bed occupancy r a t e  have increased w i t h  t h e  growth o f  t he  
t o u r i s t  trade. The number o f  v i s i t o r s  t o  marine parks rose from 16,200 i n  1968 t o  
37,200 i n  1977. The beach bed occupancy almost doubled between 1973-77 from a f i g u r e  
o f  812,500 t o  1,543,900. During t h i s  period, t h e  number o f  coas t  h o t e l s  grew from 52 
t o  61, twe lve  o f  which are  i n  Mombasa ( f i g u r e s  from the  Hotel  L icensing sec tors  o f  
the  M i n i s t r y  o f  Tourism and W i l d l i f e ) .  Such s i g n i f i c a n t  growth r a t e s  a r e  made 
poss ib le  no t  o n l y  b y  the  a t t rac t i veness  o f  the  Kenya coast  bu t  a l so  by government 
p o l i c y  t o  promote t o u r i s t  t r ade  as a major earner o f  f o r e i g n  exchange. 

The necessary i n f r a s t r u c t u r e  f o r  t he  promotion o f  tour ism has been w e l l  
developed, w i t h  t he  Kenya Tour is t  Development Company p lay ing  a l ead ing  r o l e ,  
e s p e c i a l l y  i n  the  promotion o f  h o t e l  cons t ruc t ion .  A number o f  t o u r i s t  " c i r c u i t s "  
have a lso been promoted and the beach h o t e l s  a re  l i n k e d  by bo th  the  Mombasa-Tsavo- 
Amboseli-Mombasa c i r c u i t  and the Mombasa-Ma1 indi-Lamu-Tana River-Pr imates-Mombasa 
c i r c u i t .  Another emerging but l e s s  developed c i r c u i t  w i l l  l i n k  Mombasa-Tana River- 
and Lamu w i t h  Garissa and the  Meru Nat iona l  Park. 

Due t o  the l i n k s  between coasta l  t o u r i s t  a t t r a c t i o n s  and up-country f a c i l i t i e s ,  
such as game reserves and n a t i o n a l  parks, i t  i s  d i f f i c u l t  t o  d i s t i n g u i s h  between 
t o u r i s t s  mot ivated by t h e  coasta l  environment and those i n t e r e s t e d  i n  the  w i l d l i f e .  
Since most o f  t he  t o u r i s t s  a re  holiday-makers, i t  i s  l i k e l y  t h a t  many w i t h  t o  enjoy 
both  f a c i l i t i e s .  H i s t o r i c a l  s i t e s  and monuments a long the coast, some d a t i n g  as f a r  
back as the  days o f  Vasco da Gama i n  t he  15th  century  A.D., a lso  serve as  important  
t o u r i s t  resources. 

In a d d i t i o n  t o  the  development, conserva t ion  and management o f  such t o u r i s t  
a t t r a c t i o n s ,  the  development o f  l i nkages  w i t h  the e x i s t i n g  n a t i o n a l  parks and game 
reserves bo th  i n  the  coas ta l  reg ion  and elsewhere i n  t h e  country, as w e l l  as the  
maintenance o f  a v i a b l e  p o l i t i c a l  economy, w i l l  determine the  ex ten t  t o  which 
tour ism w i l l  cont inue t o  p lay  a v i t a l  r o l e  i n  t h e  Kenyan economy. 

Along the  coast there  i s  a steady increase i n  poaching r h i c h  i s  a danger t o  
animals o f  d i f f e r e n t  species. This b r i n g s  up t h e  c r i t i c a l  quest ion o f  p r o t e c t i n g  the 
se lec ted species o r  c lasses o f  marine animals wherever t h i s  deserves ser ious  
considerat ion,  espec ia l l y  w i t h  regard  t o  the  c o l l e c t i o n  o f  c o r a l s  and molluscs, 
which are s o l d  as t o u r i s t  souvenirs; t he  l a t t e r  i s  used l o c a l l y  f o r  food. 



Tourism, while  providing much needed fore ign  exchange t o  t he  na t ion ,  i s  n o t  
without its own nega t ive  s ide-ef fec ts .  These a r e  assoc ia ted  with "soc io-cul tura l  
po l lu t ion"  caused by t h e  i n t roduc t ion  of c u l t u r a l  t e n e t s  and a s o c i a l  system t h a t  is 
b a s i c a l l y  fo re ign  t o  and incompatible with t r a d i t i o n a l  c o a s t a l  c u l t u r e .  The Arabic 
phase of c u l t u r a l  po l lu t i on  has come and gone with "Mediterranean" va lues  and 
r e l i g i o n ,  having been in t eg ra t ed ,  t o  a l a r g e  e x t e n t ,  with t h e  c o a s t a l  "Swahili" - c u l t u r e  over cen tu r i e s .  The second phase t akes  t h e  form of up-country c u l t u r e s  
mixed with western t r a i t s  which a r e  taking root  i n  t h e  c o a s t a l  region.  The 
socio-economic l inkage  has  tended t o  enhance the  t rend  of p r o s t i t u t i o n  which is 
inc reas ing  along the  coas t .  Other s i t u a t i o n s  emerging from such in f luences  a r e  t h e  - g r e a t  demand f o r  t h e  c o a s t a l  "ngoma" dance, which encourages c h i l d r e n  t o  l eave  

school  i n  order  t o  earn a small  l i v i n g  from performing the  commercialized form of 
t h i s  ce l eb ra t ed  a r t ,  and the  turn ing  i n t o  a "gigolo" of a number of young men. 

FISHERIES, CORALS AND MANGROVES 

F i s h e r i e s  

One might expect  t h a t ,  given the  expanse of t he  c o a s t a l  waters ,  t h e  c o a s t a l  zone 
would account fo r  t he  g r e a t e s t  volume of landed f i s h  i n  t h e  count ry .  Available 
s t a t i s t i c s ,  however, i n d i c a t e  t h a t  f reshwater  f i s h i n g  is f a r  more important 
e s p e c i a l l y  i n  Lake Vic tor ia  i n  Nyanza and Lake Turkana i n  t h e  R i f t  Valley provinces .  
During 1980, 43,000 metr ic  t o n s  of  freshwater  f i s h  were landed,  valued a t  KSh. 4 
mi l l i on ,  a s  compared with 5,000 met r ic  t ons  o f  marine f i s h  valued a t  KSh. 1.2 
mi l l i on .  These f i g u r e s  i n d i c a t e  t h a t  marine f i s h  a r e  more than twice  t h e  value of  
freshwater  f i s h ,  perhaps because of  t h e  beach hote l  market. I t  should be noted, 
however, t h a t  a r t i s a n a l  f i sh ing  is q u i t e  important  along the  c o a s t  and s i n c e  t h i s  it 
n o t  l i k e l y  t o  have been included i n  t h e  s t a t i s t i c s ,  t h e  a c t u a l  volume of f i s h  caught  
i n  t he  c o a s t a l  region is much higher .  Nevertheless ,  t he se  f i g u r e s  p o i n t  t o  t he  f a c t  
t h a t  both commercial and a r t i s a n a l  f i sh ing  is g ros s ly  underdeveloped and is an 
indus t ry  t h a t  deserves  t o  be g iven  cons iderable  impetus, something with which t h e  
Coastal  Zone Management Pro jec t  is concerned. 

Mombasa accounted f o r  1,800,  Lamu 1,400, Kwale 650, K i l i f i  600 and Tana River 
100 metr ic  tonnes o f  f i s h  landed during the  year.  Sport  f i s h i n g  accounted f o r  some 
356 metr ic  tonnes o f  landed f i s h .  A t o t a l  of 400 metr ic  tonnes o f  c rus t aceans  were 
a l s o  landed, with h b a s a  accounting f o r  200, Lamu 100, Kwale 50, K i l i f i  45 and Tana 
River 5 metr ic  tonnes,  a l l  valued a t  KSh. 340,000. Other marine products  accounted 
f o r  31  metr ic  tonnes landed,  valued a t  KSh. 9,400, inc luding  o y s t e r ,  game f i s h ,  
o y s t e r  s h e l l  g r i t ,  beck-de-mer and squid.  

* As indica ted  e a r l i e r ,  two p r inc ipa l  methods o f  f i s h i n g  a r e  used - i n d u s t r i a l  and 
a r t i s a n a l .  I n d u s t r i a l  f i sh ing  employs s o p h i s t i c a t e d  f i sh ing  gear  and is main1 y 
c a r r i e d  out by t h e  F i s h e r i e s  Department, a number of  f i s h i n g  co-operat ives,  l o c a l  
f i s h i n g  f i rms  and some foreign-owned f i rms  r e g i s t e r e d  i n  Kenya. The Government, i n  a 
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bid to  develop t h i s  l a rge - sca l e  f i s h  product ion,  en tered  i n t o  a j o i n t  ven tu re  with 
t he  I n d u s t r i a l  Commercial and Development Corporation ( I C E  - a pa ra - s t a t a l  body) 
and Japanese f i n a n c i e r s ,  with t h e  aim to  con t ro l  f i sh ing  i n  t he  economic zone waters  
(Kenya has a l r eady  dec lared  a 200-mile economic zone). This three-phase endeavour 
involves  i n  its f i n a l  phase the  cons t ruc t ion  of  a f i s h  processing complex f o r  f i s h  
canning and f i s h  meal production. There is an est imated t o t a l  of 7,664 fishermen 
and 945 f i s h i n g  co-operat ive members on t h e  coas t .  Co-operative f i s h i n g  and 
a r t i s a n a l  f i s h  marketing have yet  t o  be developed s u f f i c i e n t l y  enough t o  e l imina t e  



such problems a s  t he  e x p l o i t a t i o n  of fishermen by middle tradesmen, who buy f i s h  a t  
very low p r i c e s  from the  fishermen and sell t o  la rge-sca le  consuners a t  f a i r l y  h igh  
p r i c e s ;  t h e  dea r th  o f  s to rage  f a c i l i t i e s  and l ack  o f  adequate landing j e t t i e s  which 
could be used by l o c a l  fishermen a r e  a l s o  important c o n s t r a i n t s  i n  t h i s  indus t ry .  

By f a r  t he  most important wet f i s h  r e sou rces  a r e  t h e  demersals  which account f o r  
j u s t  over ha l f  t h e  tonnage of f i s h  landed.  Pelagic f i s h  and sharks account f o r  a - 
t o t a l  of about 20 per  c e n t ,  t h e  r e s t  being made up o f  mixed spec i e s .  Among the  
c rus t aceans ,  t he  spiny l o b s t e r s ,  prawns, and c r abs  a r e  t h e  most s i g n i f i c a n t ,  making 
up approximately 25, 20 and 1 5  per  cen t  o f  t o t a l  tonnage landed. Some freshwater  - 
f i s h  such a s  T i l ap i a ,  Barbus and c l a r i n s  occur a t  t h e  r i v e r  mouths e s p e c i a l l y  a t  t h e  
mouth of t h e  Sabaki and Tana. Demersals, c rus t aceans  and molluscs a r e  found along 
the  lagoons and c o a s t a l  waters  no t  f a r  from t h e  sho re l ine ,  gene ra l ly  on the  s t r e t c h  
of the  con t inen ta l  she l f  which ex tends  some 10 nau t i ca l  mi l e s  from the  sho re l ine .  
Pelagic f i s h  and sharks a r e  found i n  t h e  deep sea .  

Three marine National Parks have been e s t ab l i shed ,  one i n  t h e  Kisite/Mpunquti 
a r ea  on the  south coas t  and the  o t h e r s  a t  Malindi and Watamu on t h e  nor th  c o a s t .  The 
Marine National Reserve between Malindi and Watamu has  been des igna ted  a Biosphere 
Reserve under UNESCO's Man and t h e  Biosphere (MAB) Programme. The p r inc ipa l  
o b j e c t i v e  of t he se  parks and the  r e se rve ,  which f a l l  under t he  j u r i s d i c t i o n  of t h e  
Wild l i fe  Conservation and Management Department, is t o  promote t h e  p ro t ec t ion ,  
r e s t o r a t i o n  and perpe tua t ion  of s p e c i e s  of  marine l i f e .  This would provide f o r  t h e  
p ro t ec t ion  of breeding grounds, a r e a s  which a l s o  s e rve  t h e  i n t e r e s t s  of  r e sea rch  and 
educat ion i n  ma t t e r s  r e l a t e d  t o  marine biology. 

The Kenya Marine F i s h e r i e s  Research I n s t i t u t e ,  an of f-shoot o f  t h e  East African 
Marine F i s h e r i e s  Research I n s t i t u t e  ope ra t e s  under t h e  ausp i ces  o f  t h e  F i s h e r i e s  
Department and c a r r i e s  out  r e sea rch  aimed a t  i den t i fy ing  f i s h  s p e c i e s  and s tocks ,  
t h e i r  ecology, biology,  d i s t r i b u t i o n ,  r e l a t i v e  m a t u r i t i e s  and abundance, i n  order  t o  
f a c i l i t a t e  the  promotion o f  po l icy  geared t o  t he  de termina t ion  of op t imal ,  
economical1 y v i a b l e  and s u s t a i n a b l e  y i e l d s  o f  t he  s tocks ,  g iven  c u r r e n t l y  a c c e s s i b l e  
l e v e l s  of  harves t ing  technology. The research  i n s t i t u t e  is present1  y f ac ing  seve re  
ope ra t iona l  problems due t o  t h e  l a c k  o f  personnel and equipment, i nc lud ing  
s c i e n t i f i c a l l y  equipped sea-going research  v e s s e l s .  This is one of  t h e  a r e a s  where 
i n t e r n a t i o n a l  a s s i s t a n c e  could be most va luab le  wi th in  t h e  East African Regional 
Seas Programme. 

The c o r a l  environments 

The c o r a l  r ee f  r u n s  roughly p a r a l l e l  t o  t h e  Kenyan coas t  a t  d i s t a n c e s  ranging 
from 500 m t o  2 km from the  sho re l ine .  The nor th  c o a s t ,  which ex tends  from the  town 
of Ma1 i n d i  t o  t h e  Somali border ,  is cha rac t e r i zed  by seasonal  f looding of t h e  r i v e r s  
Sabaki and Tana; t h i s  has a f f ec t ed  adverse ly  t h e  formation of  c o r a l  r e e f s .  Between a 

Malindi and Mombasa on t h e  o t h e r  hand t h e r e  is an almost cont inuous  c o r a l  formation 
thanks t o  which, among o t h e r  f a c t o r s ,  t w o  marine parks and a marine b iosphere  
r e se rve  ( t h e  Malindi-Watamu Biosphere Reserve) a r e  loca ted  the re .  

Â 

Considerable c o r a l  r ee f  formation has taken p lace  on t h e  south c o a s t  a l though 
the  occasional  f looding  of t h e  r i v e r s  Lhnba and Ramisi has  tended t o  r e s t r i c t  i t .  The 
e f f e c t  o f  t h e  East African south-eas te r ly  c u r r e n t  appears  t o  have diminished such  
sedimentat ion and r e s t r i c t e d  t h e  formation of  sand banks, t h u s  making it poss ib l e  
f o r  c o r a l  r e e f s  t o  develop along a g r e a t e r  p a r t  o f  t he  south coas t .  

Coral r e e f s  a r e  one of t h e  f i n e s t  examples o f  a b i o l o g i c a l l y  product ive ,  
taxonomically d i v e r s e ,  s t a b l e  and a e s t h e t i c a l l y  ce l eb ra t ed  environment, forming a 
system of i n t r i c a t e  i n t e r r e l a t i o n s h i p s  - an environment t h a t  i s  a 'masterpiece '  of 



t h e  symbiotic r e l a t i o n s h i p  between va r ious  organisms 
breeding grounds f o r  f i s h  and t h e i r  d e s t r u c t i o n  has  
impacts,  f o r  f i s h  a r e  an important  source  of  income and 
usefu l  cons t ruc t ion  ma te r i a l  f o r  l o c a l  dwell ings due t o  

. Reefs a r e  extremely use fu l  
s i g n i f i c a n t  socio-economic 
p ro t e in .  Coral sand is a l s o  

its hard t ex tu re .  This has  
led to the  d e s t r u c t i o n  of l i v e  c o r a l s ,  a l b e i t  on a  small  s c a l e .  Dead c o r a l ,  mainly 
t e r r e s t r i a l ,  is used i n  t h e  manufacture of  cement, no tab ly  by t h e  Bamburi Cement - Factory,  and is a usefu l  economic resource  obtained a t  minimal cos t .  The many uses  
of  c o r a l s  po in t  t o  a  need f o r  t h e i r  p ro t ec t ion  and use on a  s u s t a i n a b l e  b a s i s .  

One of t h e  g r e a t e s t  dangers  t o  c o r a l  environments steins from s i l t a t i o n  from 
r i v e r  mouths due t o  f looding.  This is usua l ly  caused by improper c u l t u r a l  p r a c t i c e s  
along r i v e r s ,  e s p e c i a l l y  t h e  Sabaki. The s o l u t i o n  t o  such p r a c t i c e s  l i e s  a s  f a r  
upstream a s  t h e  Athi-Tana bas in  immediately ad j acen t  t o  t h e  source  of  these  r i v e r s .  
This is an example of  a  socio-economic problem t h a t  begins  many miles from the  c o a s t  
but which no t i ceab ly  a f f e c t s  the  c o a s t a l  zone. Another t h r e a t  t o  t he  c o r a l  h a b i t a t  
emanates from o i l  po l lu t i on ,  e s p e c i a l l y  by ocean-going tankers ,  due t o  the  proximity 
of  t he  Kenyan c o a s t  t o  major world sea-lanes. This ,  and the  impact o f  d i spe r s ing  
agents  such a s  d e t e r g e n t s  from i n d u s t r i a l  and domestic washing, have t h e  e f f e c t  o f  
a l t e r i n g  the  d isso lved  oxygen con ten t  of  t h e  waters ,  t h u s  adverse ly  a f f e c t i n g  the  
organisms, e s p e c i a l l y  f i s h .  The hard t e r r e s t r i a l  co ra l  environment has  a l s o  
m i l i t a t e d  aga ins t  t r e e  p l an t ing  o r  made i t  very expensive,  e s p e c i a l l y  i n  p a r t s  o f  
K i s a m i  and Likoni.  

The complex c o r a l  environment needs t o  be s tudied  i n  g r e a t e r  d e t a i l  i n  order  t o  
e s t a b l i s h  its f u l l  socio-economic p o t e n t i a l  and t o  f ind  the  most e f f e c t i v e  methods 
of  p ro t ec t ing  it from the  a t t end ing  environmental hazards.  The Kenya Government, 
through the National Environment and Human Set t lements  S e c r e t a r i a t ,  h a s  i n i t i a t e d  a  
Coastal  Zone Management P ro j ec t  with t h i s  a s  one of  its major o b j e c t i v e s ,  t h e  
f i n d i n g s  of  t he  p r o j e c t  t o  be  fed i n t o  t h e  l a t e r  s t a g e s  o f  t h e  East African Regional 
Seas Programme. 

The manqrove environments 

Along with t h e  c o r a l  r e e f ,  t h e  mangrove f o r e s t s  a r e  another  s i g n i f i c a n t  and 
d i s t i n c t 1  y c o a s t a l  resource.  Mangroves a r e  b a s i c a l l y  e s t u a r i n e ,  t h r i v i n g  a s  they do 
i n  a r e a s  where sea-water and run-off from the  land merge and mix. They have 
ex t ens ive  prop r o o t s  which reduce t i d a l  c u r r e n t s  and cause cons iderable  depos i t i on  
of sand and si l t ,  t h u s  forming a s t a b i l i z i n g  complex along the  sho re l ine .  Mangrove 
environments develop a complex and socio-economically v i t a l  ecosystem t h a t  forms a 
well-defined ecologica l  food-chain i n  which f i s h  t h r i v e  very  well .  Large co lon ie s  
of  f i sh-ea t ing  b i r d s  such a s  herons,  e g r e t s  and cormorants a r e  found i n  mangrove 
ecosystems. 

Mangrove f o r e s t s  a r e  a  most product ive and va luable  biomass. They have f o r  many 
c e n t u r i e s  supplied poles  f o r  t h e  cons t ruc t ion  of  "Swahili" houses and f o r  t h e  
roofing of s u b s t a n t i a l  dwel l ings  i n  Lamu, Pate,  Mambrui and Mombasa. I t  is 
es t imated ,  f o r  example, t h a t  about 60 per  cen t  of  Mombasa's populat ion l i v e  i n  
dwel l ings  cons t ruc ted  according t o  t h i s  t r a d i t i o n ,  which is l i k e l y  t o  l i v e  on f o r  a  
long time. Mangroves a l s o  provide t imber,  firewood and charcoal  f o r  boat  bu i ld ing .  

The socio-economic uses o f  t h e  mangroves a r e  threa ten ing  t h e i r  very  ex i s t ence .  
The export  o f  mangrove poles  t o  t h e  Middle-East, where they a r e  i n  high demand, 
makes t h e i r  f u t u r e  uncer ta in .  The Government has recent1  y banned such expor t a t i on  
hut t h e r e  is evidence t o  i n d i c a t e  t h a t  a  s u b s t a n t i a l  i l l i c i t  mangrove export  t r a d e  
is still t h r i v i n g .  There is a need t o  ensure t h a t  t h i s  v i t a l  ecosystem is harvested 
on a  sus ta ined  yi : 4 a s i s  a s  t h e  d e s t r u c t i o n  of t h e  f o r e s t  would not  on ly  diminish 
t he  mangroves is F : but would a l s o  jeopard ize  important f i s h  h a b i t a t s .  



P o l l u t i o n  from o i l  and oi l-based products i s  a l so  a ser ious  t h r e a t  t o  the mangrove 
ecosystems, and t h i s  needs t o  be c o n t r o l l e d .  

It i s  est imated (by  the  Forest  Department) tha t  a t o t a l  o f -  approximately 64,990 
ha o f  mangrove e x i s t s  a long the  coast, t h e  b u l k  o f  which i s  i n  Lamu (46,184 ha) , 
w i t h  s u b s t a n t i a l l y  l esse r  areas i n  Kwale (12,462 ha), Mombasa and K i l i f i  (6,344 h a t .  
The establ ishment o f  the  cu r ren t  s t a t e  and evo lu t i on  o f  t he  mangrove fo res ts  i s  
another important o b j e c t i v e  o f  t he  coas ta l  zone management p ro jec t .  

COASTAL AND INLAND HYDROPOWER AND WATER WORKS 

The Tana and Athi dra inage systems are  t h e  major such systems t h  t in f l uence  the i? 
coasta l  region. Theycover catchment a r e a s o f  132,000 and70,OOO km respect ive ly ,  
represent ing  35.7 per  cent  (23.7 and 12.0 p e r  cent) o f  the  t o t a l  land area o f  Kenya. 
They c a r r y  approximately 40 per  cent  o f  t he  t o t a l  ( f r esh )  sur face water resources o f  
the na t i on  and have est imated run-of fs  o f  7 and 3 per  cent  respec t i ve l y .  

The Athi b a s i n  i s  r e l a t i v e l y  undeveloped a t  present a l though a number o f  
i r r i g a t i o n  p r o j e c t s  are  planned. The Tana b a s i n  i s ,  however, w e l l  developed i n  terms 
o f  both i r r i g a t i o n  and hydropower and, i n  f ac t ,  supp l i es  p r a c t i c a l l y  a l l  t he  
hydro-e lec t r i c  power used i n  Kenya today. Schematic diagrams o f  development p r o j e c t s  
and proposals are  g i ven  below ( f i g u r e s  I and 11). 

The fo l l ow ing  development s t a t i s t i c s  f o r  the Tana Basin underscore the  
importance and vastness o f  t he  Tana development system, a t  present  t he  bes t  
developed o f  a l l  the l a k e  and r i v e r  bas ins  i n  t h e  count ry  ( t h e  o the rs  i nc lude  the  
Lake Basin, t h e  Kerio Va l ley  and the  Ewaso Ny i ro  basin cover ing 8.4 per  cent, 21.8 
per  cent  and 35.1 pe r  cent  r e s p e c t i v e l y  o f  t h e  t o t a l  land area o f  Kenya). 

.................................................................. 
Development 
s t a t i s t i c s  Masinga Kaburu G i t a r u  Kindaruna 
............................................................... 
Length ( Ian) 46.0 11.0 7.0 4.8 
Maximun depth (m) 52.0 53.0 24.0 24.0 
Area (km 1 120.0 15.0 3.1 2.4 
T o t a l  capac i ty  (m 1,560~106 150x1 06 20x106 16x106 
Usefu l  capac i ty  1,440x106 123x106 12.5~106 7.5~106 

The i r r i g a t i o n  schemes along the  Tana bas in  are c l a s s i f i e d  under t h ree  areas: 

- Upper Tana c a r r y i n g  the  Mwea, K ib i r igwe,  Mi tunqw, I sh ia ra ,  Thanantu and 
Rubingazi i r r i g a t i o n  schemes; 

- Lower Tana w i t h  Bura West and other  minor i r r i g a t i o n  schemes; 

- Food p l a i n s  between b l a  and the  Ind ian  Ocean w i t h  i r r i g a t i o n  schemes i n  t he  
l e v e l  lands, t h e  b a s i n  lands and the  mixed a l l u v i a l ,  c o l l u v i a l  and marine 
sediments o f  Lamu d i s t r i c t .  

The Mwea and Bura West I r r i g a t i o n  schemes are  by f a r  t he  most important  cover ing 
l and  masses of 56,000 ha and 6,700 ha respect ive ly .  



The c o n s t r u c t i o n  of development p r o j e c t s  a long  t h e  Tana and Athi r i v e r s  g i v e s  
r i s e  t o  a  series o f  consequences  and e f f e c t s  on  t h e  downstream environment i n c l u d i n g  
t h e  fo l lowing  : 

- f l o o d s  a r e  no t  a s  heavy d u r i n g  t h e  r a i n y  s e a s o ,  whereas d u r i n g  t h e  d r y  s e a s o n  
t h e  r i v e r  f low i s  i n c r e a s e d .  Th i s ,  i n  g e n e r a l ,  is b e n e f i c i a l  t o  t h e  downstream 
environment.  However, t h e  e f f e c t  o f  t h i s  phenomenon i n  t h e  r i v e r  f l o o d  p l a i n s  
needs  t o  be resea rched  s i n c e  t h e  eco logy  o f  t h e  f l o o d  p l a i n s  is determined 
l a r g e 1  y  by t h e  s i z e  and f requency o f  t h e  f l o o d s ;  

- v a r i a t i o n  i n  water  q u a l i t y  is  decreased  due t o  d i f f e r e n c e s  i n  f lows between d r y  
weather and f l o o d  s e a s o n s ;  

- t h e  amount o f  s i l t  c a r r i e d  and f i n a l l y  d e p o s i t e d  by t h e  r i v e r s  on t h e  d e l t a i c  
a r e a s  is reduced.  I t ,  t h e r e f o r e ,  becomes n e c e s s a r y  t o  use  a r t i f i c i a l  f e r t i l i z e r s  
i n  those  d e l t a i c  r e g i o n s  where t h e  si l t  is t y p i c a l 1  y  used f o r  c r o p  p r o d u c t i o n ;  

- human s e t t l e m e n t s  a r e  bound t o  s p r i n g  up i n  a r e a s  t h a t  were p r e v i o u s l y  
u n s u i t a b l e  because o f  f l o o d i n g  but which have become r e l a t i v e l y  s a f e  due t o  t h e  
c o n s t r u c t i o n  o f  r e s e r v o i r s .  Consequent1 y, t h i s  t r i g g e r s  a major impact on  t h e  
r i v e r i n e  v e g e t a t i o n  and w i l d l i f e  h a b i t a t  i n  t h e s e  a r e a s ;  

- t h e  amount o f  n u t r i e n t s  which would normal ly  f l o w  downstream is reduced.  Th i s  
r e s u l t s  i n  l o s s  o f  a g r i c u l t u r a l  f e r t i l i t y  and f i s h e r i e s  i n  t h e  d e l t a i c  r e g i o n s .  
In t h e  c a s e  o f  t h e  Athi r i v e r ,  f o r  example, t h i s  means t h a t  t h e  n a t i o n a l  mar ine  
park a t  Mal indi  would be s e r i o u s 1  y  a f f e c t e d ;  

- g e n e r a t i o n  o f  h y d r o - e l e c t r i c  power from t h e  r e s e r v o i r s  l e a d s  t o  an i n c r e a s e  i n  
i n d u s t r i a l i z a t i o n ,  a  p o s i t i v e  environmental  f a c t o r  but one which is a s s o c i a t e d  
with  a  r i s e  i n  e f f l u e n t s ;  

- t h e  replacement  o f  a  f lowing r i v e r  wi th  non-flowing but s e a s o n a l l y  f l u c t u a t i n g  
water a l t e r s  t h e  environment o f  t h e  i n t e r m e d i a t e  h o s t s  and c a r r i e r s  o f  water- 
borne d i s e a s e s .  I f  p roper  measures  a r e  n o t  t aken ,  a n  i n c r e a s e  i n  such  d i s e a s e s  
a s  ma1 a r i a ,  s c h i s t o m i a s i s ,  b i l  h a r z i a  and typhoid is a n t i c i p a t e d ;  

- where l a r g e - s c a l e  i r r i g a t i o n  schemes a r e  n o t  p r o p e r l y  managed t h e  ground water  
t a b l e  may rise. This  t e n d s  t o  t u r n  p r e v i o u s l y  s u i t a b l e  g r a z i n g  a r e a s  i n t o  s a l i n e  
o r  a l k a l i n e  b a r r e n  l a n d .  

SECTORAL WAGE EMPLOYMENT A N D  EARNINGS 

During t h e  year  1980 t o t a l  l a b o u r  e a r n i n g s  i n  t h e  c o a s t a l  r e g i o n  by d i s t r i c t  
were a s  f o l l o w s ,  

Mombasa - KSh. 73,866,600 
K i l  i f  i - KSh. 5,296,900 
Kwal e  - KSh. 5,601,000 
Lam u - KSh. 1 ,233,500 
Tana River  - KSh. 1 ,369,600 
T a i t a  Taveta - KSh. 4,017,800 

which t o t a l s  KSh. 91,385,400. Except f o r  Na i rob i ,  t h i s  was t h e  h i g h e s t  l e v e l  of  
e a r n i n g s  i n  t h e  c o u n t r y  f o r  any p r o v i n c e ,  r e p r e s e n t i n g  n e a r l y  15 p e r  c e n t  o f  t h e  



coun t ry ' s  t o t a l  KSh. 664,120,600. This trend has pe r s i s t ed  and is l i k e 1  y  t o  continue 
to  p e r s i s t  i n t o  the  fu tu re .  

These earn ings  were r ea l i zed  by a  t o t a l  of nea r ly  140,000 employees o f  whom 
99,000 worked in  the  major towns o f  Mombasa, Malindi and Voi. Of these ,  94,800 were 
employed in  Mombasa alone.  These f i g u r e s  a r e  t o  be compared with a  na t iona l  wage 
employment of some 1 mil l ion  persons, about ha l f  o f  whom work i n  the  major urban 
a r e a s  o f  the  country (towns t h a t  have more than 1,000 people i n  wage employment 
s i n c e  1982). Nairobi alone accounts f o r  about 274,000 such employees. 

Of the  t o t a l  coas t a l  town wage employment, 27.5 per cent  a r e  engaged i n  the  
community s o c i a l  and personnel s e r v i c e s  s e c t o r ,  25 per cent  i n  the t r anspor t  and 
communications s e c t o r ,  20 per cent  i n  manufacturing, 12.0 per cen t  i n  the wholesale, 
r e t a i l ,  ho te l  and r e s t au ran t s  t r a d e  s e c t o r ,  9  per cen t  i n  the  bui ld ing  indus t ry ,  7.3 
per cent  i n  the  f inance ,  insurance,  r e a l  e s t a t e  and business s e r v i c e s  s e c t o r  and 4.7 
per cent  in  the  cons t ruc t ion  cen t r e .  The r e s t  a r e  d i s t r i b u t e d  among a g r i c u l t u r e ,  
s e r v i c e s  ( e.g. e l e c t r i c i t y  and water) and the  mining and quarrying s e c t o r s ,  each 
taking up l e s s  than 2  per cent  o f  t he  t o t a l  town wage employment. The t a b l e  below 
i n d i c a t e s  the t o t a l  earn ings  by indus t ry  and by the  t h r e e  major towns o f  t he  
province f o r  1980. 

................................................................................ 
Cointry t o t a l  KSh '000 t o t a l  
( maj or towns) Indus t ry  Mombasa Malindi Vo i ( major towns) 

55,492.2 ( 5 )  Transport & 23.825.3 231.0 47.53 24,103.8 
communications 

................................................................................. 
91,226.1 ( 2 )  Manufacturing 16,946.3 15.8 12.5 16,974.6 

................................................................................. 
129,018.0 ( 1 )  Community, s o c i a l  13,161.4 1,091.8 139.2 14.392.4 

& personal s e r v i c e s  --------------- ---- --- ---- -- ----- --- .......................... ---- ----- --- ---- 
61,802.5 ( 3 )  Wholesale & r e t a i l  8,639.7 342.1 151.6 9,133.4 

t r a d e ,  r e s t a u r a n t s  
& h o t e l s  

.................................................................................. 
58,447.3 ( 4 )  Finance, insurance,  5,374.9 147.9 24.0 5,546.8 

r e a l  e s t a t e  & 
business serv i c e s  

NB: The f i g u r e s  i n  brackets  i n d i c a t e  country rankinqs i n  descending order  of 
magnitude. 



From t h e  above  s t a t i s t i c s  t h e  f o l l o w i n g  i n f e r e n c e s  c a n  b e  drawn: 

Mombasa town is t h e  mos t  i m p o r t a n t  wage-employer i n  t h e  p r o v i n c e  ( s e c o n d  o n l y  t o  
Na i rob i  i n  t h e  c o u n t r y )  ; 

t h e  t r a n s p o r t  s e c t o r  is t h e  most  i m p o r t a n t  i n  t h e  c o a s t a l  r e g i o n ,  m a i n l y  b e c a u s e  
of  l a r g e  t r a n s p o r t  employe r s ,  i n c l u d i n g  Mombasa P o r t ,  Kenya Rai lways  and Kenya 
Airways,  and also road  h a u l i e r s ,  due  t o  Mambasa's impor t ance  i n  t h e  main;  

compered t o  Mombasa a l l  o t h e r  towns a r e  r e l a t i v e l y  i n s i g n i f i c a n t ,  p o i n t i n g  t o  
o v e r - c e n t r a l i z a t i o n  o f  development  i n  Mombasa, a  s i t u a t i o n  t h a t  n e e d s  r e d r e s s ;  

m a n u f a c t u r i n g ,  community, s o c i a l  and p e r s o n a l  s e r v i c e s  and o t h e r s  ( i n  t h e  o r d e r  
g i v e n  i n  t h e  t a b l e )  d e r i v e  t h e i r  i m p o r t a n c e  from Mombasa's key r o l e ;  

c o a s t a l  a g r i c u l t u r e  is, f o r  t h e  most  p a r t ,  o f  a  s u b s i s t e n c e  n a t u r e  and t h e  
m a j o r i t y  o f  t r a n s a c t i o n s  i n  t h i s  s e c t o r  d o  n o t  e n t e r  i n t o  t h e  wage economy; 

mining and q u a r r y i n g  a c t i v i t i e s  a r e  r e l a t i v e 1  y  i n s i g n i f i c a n t  and t a k e  p l a c e  
mos t1  y  i n  Manbasa; 

t h e  g e n e r a l  socio-economic c h a r a c t e r i s t i c s  o f  t h e  urban a r e a s  o f  t h e  r e g i o n  a r e  
a t  v a r i a n c e  w i t h  t h o s e  o f  o t h e r  urban a r e a s  i n  t h e  c o u n t r y  a s  a  whole and a r e  
o n l y  rough1 y  r e p r e s e n t a t i v e  o f  t h e  n a t i o n a l  p i c t u r e  i n  t h e  l a s t  t h r e e  s e c t o r s  o f  
t h e  t a b l e  ( a s  ev idenced  by t h e  f a c t  t h a t  r e g i o n a l  f i g u r e s  a r e  g i v e n  i n  
descend ing  o r d e r  o f  magn i tude  and t h e s e  d o  n o t  t a l l y  w i t h  c o u n t r y  r a n k i n g s )  . 
t h e  most  s i g n i f i c a n t  deve lopmen t -o r i en ted  env i ronmen ta l  problems a r e  l i k e l y  t o  
emerge from t h e  t r a n s p o r t  and m a n u f a c t u r i n g  s e c t o r  i n  t h e  main .  I t  is w e l l  known 
t h a t  t h e  most  s e r i o u s  e n v i r o n m e n t a l  problems i n  t h e  c o a s t a l  r e g i o n  a r e  t h o s e  
having t o  d o  wi th  under-development r e s u l t i n g  from t h e  d i f f i c u l t  soc io-economic  
c o n d i t i o n s  i n  which t h e  r e g i o n ,  a s  w e l l  a s  t h e  c o u n t r y ,  f i n d s  i t s e l f .  

A NOTE ON IMPLEMENTATION 

T h i s  is o n e  o f  t h e  many s t u d i e s  t h a t  have  b e e n  c a r r i e d  o u t  o n  v a r i o u s  
socio-economic a s p e c t s  o f  t h e  c o a s t a l  r e g i o n  o f  Kenya. A Coas t  P r o v i n c e  Reg iona l  
P h y s i c a l  Development Plan  was deve loped  a s  f a r  back a s  1971,  b y  t h e  t h e n  Town 
P l a n n i n g  Department o f  t h e  M i n i s t r y  o f  Lands and S e t t l e m e n t s .  T h i s  fo l lowed  c l o s e l y  
on  a  Coas t  P r o v i n c e  P lann ing  P r o j e c t  c a r r i e d  o u t  be tween 1968 and 1970  u n d e r  t h e  
a u s p i c e s  o f  t h e  t h e n  M i n i s t r y  o f  F i n a n c e  and P lann ing .  

C o n s i d e r a b l e  n a t i o n a l  d a t a  s o u r c e s  e x i s t  from which r e g i o n a l  i n f e r e n c e s  c a n  b e  
drawn. Impor t an t  among t h e s e  s o u r c e s  a r e  t h e  Census D a t a ,  t h e  Annual S t a t i s t i c a l  
A b s t r a c t ,  t h e  Five-Year Development P l a n ,  t h e  Na t iona l  A t l a s  o f  Kenya and many 
o t h e r s .  The Coas t  P r o v i n c i a l  O f f i c e  and t h e  v a r i o u s  d i s t r i c t  o f f i c e s ,  a s  well a s  t h e  
t e c h n i c a l  s e c t o r a l  government d e p a r t m e n t s  and m i n i s t r i e s ,  p r e p a r e  annua l  r e p o r t s  and 
Five-Year D i s t r i c t  Development P l a n s  from which a  w e a l t h  o f  i n f o r m a t i o n  and d a t a  c a n  
be d e r i v e d .  Var ious  c o n s u l t a n t  g r o u p s  have  a l s o  c a r r i e d  o u t  s p e c i f i c  s e c t o r a l  and/or  
s u b - r e g i o n a l  s t u d i e s .  



The Nat ional  Environment and Human S e t t l e m e n t s  S e c r e t a r i a t  c a r r i e d  o u t  a  p r o j e c t  
on Environment and Development which, a 1  though n a t i o n a l  i n  scope ,  c o n t a i n s  f a i r l y  
s p e c i f i c  in fo rmat ion  on mar ine  and c o a s t a l  r e s o u r c e s .  The s e c r e t a r i a t  is now 
c a r r y i n g  out a  Coas ta l  Zone Management P r o j e c t  t o  p r e p a r e  Kenya's i n p u t  i n t o  t h e  
Eas t  Af r ican  Regional Seas Programme and a l s o  t o  deve lop  t h e  env i ronmenta l  i n p u t  
i n t o  t h e  new d i s t r i c t - b a s e d  n a t i o n a l  development s t r a t e g y .  The Permanent 
P r e s i d e n t i a l  Commission on S o i l  Conservat ion and R e a f f o r e s t a t i o n  h a s  c a r r i e d  ou t  a  
thorough survey  o f  c o a s t a l  s o i l  e r o s i o n  and d e f o r e s t a t i o n .  

These and many o t h e r  s t u d i e s  have accumulated and w i l l  c o n t i n u e  t o  accumulate  
more i n f o r m a t i o n  on t h e  t o t a l  environmental  p i c t u r e  o f  t h e  r e g i o n .  What is  r e q u i r e d  
now is t o  a s s i m i l a t e  t h e  v a r i o u s  p i e c e s  and,  even more i m p o r t a n t l y ,  t o  p r e s e n t  a  
focus  on what should o r  c a n  b e  done t o  improve t h e  socio-economic s t a t u s  o f  c o a s t a l  
p o p u l a t i o n s  and t h e  s t a t e  of  t h e  environment i n  t h i s  r e g i o n .  The c o a s t a l  zone 
management p l a n ,  emanating from t h e  p r o j e c t  o f  t h e  same name, might f i l l  t h i s  g a p  by 
deve lop ing  a  s e r i e s  o f  meaningful  a c t i v i t i e s  and programmes. Such a c t i v i t i e s ,  p r o j e c t s  
and programme p r o p o s a l s  may de te rmine  what c a n  and ought t o  be  done: 

1. To improve c o a s t a l  a g r i c u l t u r e ,  minimize s o i l  e r o s i o n  and promote agro-based 
i n d u s t r i e s  a long t h e  c o a s t .  

2. To f u r t h e r  improve t h e  s t a t u s  o f  s h e l t e r ,  i n f r a s t r u c t u r e  and s e r v i c e s  i n  t h e  
r e g i o n  . 

3. To s a v e  t h e  c o r a l  r e e f  from s i l t a t i o n ,  dynami t ing ,  crown o f  t h o r n s  s t a r f i s h ,  o i l  
p o l l u t i o n  and o t h e r  d a n g e r s  and t o  promote mangrove f o r e s t  growth and 
s u s t a i n a b l e  management. 

4. To deve lop  ba lanced  p h y s i c a l  growth o f  t h e  c o a s t  and conserve  h i s t o r i c a l  s i t e s  
and monuments. 

5. To promote f u r t h e r  f i s h e r y  development and marke t ing .  

6 .  To c u r b  t h e  t h r e a t  o f  c u l t u r a l  a b e r r a t i o n  emanating from tour i sm.  

7. To s a v e  t h e  beaches  from s i l t a t i o n  wi th  programmes cover ing  t h e  l e n g t h  o f  r i v e r -  
ways from s o u r c e  t o  mouth. 

8. TO provide water  and h e a l t h  s e r v i c e s  and promote r e c r e a t i o n  among t h e  
popu la t ion .  

9. To minimize t h e  l e v e l  of  p o l l u t i o n  from i n d u s t r i a l  and t ranspor t -based  s o u r c e s .  

10. To promote environmental  awareness .  

11. To implement s u g g e s t i o n s  and recommendations c o n t a i n e d  i n  v a r i o u s  o t h e r  s t u d i e s .  

The e x t e n t  t o  which t h e s e  a c t i o n s  a r e  under taken  t o  t h e i r  l o g i c a l  c o n c l u s i o n s  w i l l  
de te rmine  t h e  e x t e n t  t o  which t h e  whole environment o f  t h e  c o a s t a l  r e g i o n  o f  Kenya 
w i l l  improve and s u r v i v e .  
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RAPPORT N A T I O N A L  POUR MADAGASCAR : par  H. D. Rabesandratana 

DONNEES DE BASE 

S i t &  e n t r e  12' e t  25'30' de  l a t i t u d e  sud e t  e n t r e  43' e t  50'30' de  l o n g i t u d e  
e s t  , Madagascar s e  t r o u v e  en p l e i n e  zone i n t e r t r o p i c a l e .  I 1  s 1 6 t e n d  s u r  1 650 km d e  
longueur  s u r  575 km d e  l a r g e u r  maximum, e t  posstede une s u p e r f i c i e  d e  590 000 km2 e t  
4  000 km de c 6 t e s .  

Les c f i t e s  ( c a r t e  no 1 )  

Dans l ' e n s e m b l e ,  l e s  c o t e s  s o n t  du  t y p e  c o n t i n e n t a l  formant un l i t t o r a l  d e  t y p e  
c o n t i n e n t a l  b c a u s e  d e s  e f f e t s  ( d e p o t s  dl  a l l u v i o n s  done envasement , d e s s a l u r e ,  e t c .  
a u  n i v e a u  d e s  embouchures) o c c a s i o n e s  pa r  l e s  volumes i m p o r t a n t s  d t e a u  douce e t  pa r  
l a  masse enorme d e  sed iments  c h a r r i e s  3 p a r t i r  d e  v a s t e s  b a s s i n s  hydroqraph iques  
s i t u 6 s  d a n s  les h a u t e s  t e r r e s .  0-1 a b a l d  " l e s  a p p o r t s  s o l i d e s  d u  f l e u v e  Be t s iboka  
e n t r e  40 et 50 m i l l i o n s  d e  t o n n e s  d e  mate r iaux  par an.  Au f u r  et 3 mesure que se 
comblent l e s  f o s s e s  a n t b r i e u r m e n t  t r b s  p ro fondes  d e  l a  b a i e  d e  Bmbetoka  oil se 
t r o u v e  l e  p o r t  d e  Mahajanqa, l a  q u a n t i t y  de  mat6r iaux  m i  se dfepose a u  l a r g e  
augmente. 70 pour c e n t  d e s  a p p o r t s  s o l i d e s  p rov iennen t  du  b a s s i n  s u p 6 r i e u r  d e  l a  
Be t s iboka  dont  les  s o l s  s o n t  pa r t i cu l i fe rement  6 r o d a b l e s  d u  f a i t  d e  l e u r  n a t u r e  
g6o loq ique  et d e  1 ' absence d e  c o u v e r t u r e  v6ge ta le"  ( L a b o r a t o i r e  C e n t r a l  Hydraul ique 
d e  France ,  L.C.H.F. 1973). Ces c f i t e s  se c a r a c t 6 r i s e n t  fegalement p a r  une a l t e r n a n c e  
d e  p l a g e s  s a b l e u s e s ,  d ' a f f l e u r e m e n t s  rocheux ou d e  p l a g e s  d e  g a l e t s .  

P l a g e s  d e  s a b l e  

E l l e s  s o n t  t r b s  e t e n d u e s  s u r  l a  c f i t e  est e t  s u r  l a  c 6 t e  o u e s t .  Sur l a  c o t e  e s t ,  
l e s  a l l u v i o n s  d 6 v e r s 6 e s  pa r  l e s  f l e u v e s  aux f o r t e s  r u p t u r e s  d e  pen te  l o r s  d e  l e u r  
e n t r e e  en p l a i n e  s o n t  r e p r i s  par  les  c o u r a n t s  e t  les  v e n t s  pour former un cordon 
l i t t o r a l  (Donque, G.,  1974) .  Les p l a g e s  d e  mode t r b s  b a t t u  l o n g e n t ,  s u r  p l u s  d e  
850 ' in ,  l a  cf i te :  d u  nord d e  F6n6rive-Est a u  nord d e  Tolagnaro o b  l e s  616ments 
c o n s t i t u t i f s  s o n t  s i l i c e u x .  Dans l a  r e g i o n  s u d ,  aux e n v i r o n s  d u  f l e w e  Menarandra,  
e t  j u s q u ' a u  d e l t a  d e  Mangoky, les  p l a g e s  s a b l e u s e s  c b t o i e n t  l es  cordons  d u n a i r e s  
l i t t o r a u x  d ' a g e  f l a n d r i e n ,  et s o n t  a l i m e n t 6 e s  p a r  l e s  s 6 r i e s  d e  r 6 c i f s  c o r a l l i e n s  
f r a n g e a n t s  o u  ba r r i fe res .  Cette longueur  d e  450 km est cependant  in terrompue en 
que lques  r a r e s  e n d r o i t s  s o i t  pa r  d e s  6 b o u l i s  d e  f a l a i s e s  c a l c a i r e s  (Barn-Hil l  au  
nord d e  l a  b a i e  d e  Saint-August in)  s o i t  par d e s  a f f l e u r e m e n t s ,  au h a u t  d e  l a  p l a g e ,  
d e  banes  d e  g r b s  m a r i n s  a n c i e n s  (ex :  e n v i r o n s  d e  T o l i a r y ) .  Ces p l a g e s  s a b l e u s e s  
l o n g e n t  l e  l i t t o r a l  o c c i d e n t a l  v e r s  l e  nord j u s q u t a u  Cap Saint-Andr6 s a u f  a u  n i v e a u  
d e s  zones d'envasement a u t o u r  d e s  embouchures d e s  f l e u v e s  e t  d e s  r i v i f e r e s ,  e t  
r e a p p a r a i s s e n t  d e  p a r t  e t  d ' a u t r e  d e  Mahajanga ( c a r t e  no 1) .  

La zone s a b l e u s e  s i t d e  s u r t o u t  a u  sud d e  Morombe c o n s t i t u t e  un l i e u  d e  pon te  
d e s  t o r t u e s  mar ines  Eretmochelys i m b r i c a t a  Linn6 (cmnivore) , Chelon ia  mydas L.  q u i  
v i t  d a n s  l a  zone d e s  Phaneroqanes m a r i n e s  d e s  recifs c o r a l l i e n s ,  C a r e t t a  c a r e t t a  L. 
p r 6 d a t e u r  d e  mol lusques  b i v a l v e s ,  Dermochelm c o r i a c e a ,  a s s e z  r a r e ,  d e  regime 
c a r n i v o r e .  Ma1 heureusement l e s  o e u f s  pondus r e p e r e s  pa r  l e s  r i v e r a i n s  s o n t  r a n a s s 6 s  
e n  t o t a l i t y ,  6 t a n t  c o n s i d 6 r e s  comme une b6nedic  t i o n  d i v i n e ,  t a n d i s  que l e s  animaux 
nageant  dans  l e s  eaux l i t t o r a l e s  s o n t  p i6g6s  au f i l e t  o u  harponn6s pour l e u r  c h a i r  
e t  s e r o n t  vendus s u r  l e  l i t t o r a l .  Notons  6qalement que c e s  p l a g e s  s a b l e u s e s  o f f r e n t  
une s o u r c e  a p p r e c i a b l e  d e  p r o t 6 i n e s  pa r  les  innombrables  p e t i t e s  b i v a l v e s  q u i  y 
v i v e n t ,  d a n s  l a  zone i - '  x t i d a l e  : d i v e r s  Donax (D. t r i r a d i a t a ,  D. m d a q a s c a r i e n s i s ,  
e t c . ) ,  Mesodesma gl&, -- - . tun. -..--. 



En o u t r e ,  l e s  p l a q e s  d e  l l ex t r&me-sud  s i t u k e s  & prox imi te  de  l 'embouchure  d e s  
q u a t r e  f l e u v e s  s o n t  r i c h e s  en mineraux l o u r d s  : q r e n a t  , i l m k n i t e ,  m o n a z i t e ,  e t c .  Une 
p laqe  q rena t i f fe re  i m p o r t a n t e  s e  t r o u v e  3 Lambetakamasay au nord du d e l t a  d e  L i n t a ,  
prfes d ' l t a m p l o .  L 1 i l m 6 n i t e  e s t  e x p l o i t 6  Tolaqnaro.  Onze q i sements  d e  monaz i t e  
d e s  p l a q e s  v i v e s  s i t u e e s  e n t r e  l 'embouchure  d e  Mandrare e t  Vanqaindrano peuvent 
i n t e r e s s e r  d e s  i n d u s t r i e s  n u c l e a i r e s  ( B a t t i s t i n i ,  R. , 1944) .  La p resence  d e  c e s  
min6raux l o u r d s  s u r  IBS p l a q e s  du  sud t6moigne d e  1 '  i n t e n s i t 6  de  1 ' 6 r o s i o n  d e s  
c h a l n e s  anosyennes . 

P o l l u t i o n  d e s  p l a q e s  par  1' homme 

C e r t a i n e s  p l a g e s  s o n t  s o u i l l e e s  d e  d e j e c t i o n s  h u n a i n e s :  Vatomandry, Mananjary,  
t o u s  les e n v i r o n s  d e  T o l i a r y  ( a u s s i  b i e n  au sud que v e r s  l e  nord)  . e t  Morombe. On 
pense que l a  mer s e r t  d e  " v o i r i e "  qu i  n e t t o i e  l e s  d e c h e t s  d6pos6s  s u r  l a  p l a q e  l o r s  
d e s  mar6es montantes .  Des c o u t u n e s  a n c e s t r a l e s  i n t e r d i s e n t  d e  m e t t r e  l e s  excr6ments  
d a n s  un c o i n  ( f o s s e )  de l a  cour  ou d e  l a  maison,  mais il faut l e s  j e t e r  b l a  mer. 
D ' a i l l e u r s  les W.C. p u b l i c s  s o n t  ma1 u t i l i s 6 s ,  peu s o i g n 6 s ,  p u i s  abandonn6s.  Souvent 
l e s  a g e n t s  c h a r g e s  d e  l a  v idange  o n t  6 t 6  m e p r i d s  pa r  l e u r  f a i l l e  e t  l ' a r g e n t  
q u ' i l s  g q n a i e n t ,  considfer6 comme d e  l ' a r g e n t  " s a l e "  et l e s  p a r e n t s  n ' e n  v o u l a i e n t  
p a s ,  mfeme s ' l l s  6 t a i e n t  d a n s  I e  b e s o i n .  L'feducation d e s  e n f a n t s  f a i t e  3 1 1 6 c o l e  
d e v i e n t  i n e f f i c a c e  devan t  l e s  " h a b i t u d e s  d u  c l a n " .  C e l l e  d e s  p a r e n t s  r e s p o n s a b l e s  
s ' a v k r e  done fegalement d l  me u r g e n t e  n 6 c e s s i t 6 .  En o u t r e  l e s  animaux d m e s t i q u e s  
comme l e s  p o r e s ,  l e s  v o l a i l l e s ,  p a r t i c i p e n t  en mineure  p a r t i e  a u  n e t t o y a g e  d e  18 

cf i te  c a r  i ls  se n o u r r i s s e n t  d e  d fe jec t ions  non emport6es pa r  l a  mer . 

A l a  p o l l u t i o n  a 6 r i e n n e  s ' a j o u t e  done l a  p o l l u t i o n  microbienne d e  l a  p lage :  

- con tamina t ion  par  l e s  b a c t 6 r i e s  d e  t o u s  les m a i l l o n s  d e  l a  c h a l n e  a l i m e n t a i r e  
a u s s i  b  i e n  p61ag i q u e  que b  en t h i  que ; 

- i n f e s t a t i o n  d i r e c t e  d e s  animaux consommateurs d '  e x c r 6 t a  f r a i s  pa r  l e s  b a c t 6 r i e s  
et par  l e s  v e r s  ( A s c a r i s ,  Taen ia ,  e t c . , )  mar6e b a s s e .  

C e t t e  s i t u a t i o n  se t r a d u i t  pa r  l a  r e c r u d e s c e n c e  d e s  m a l a d i e s  i n f e c t i e u s e s  ( f i h v r e  
t y p h o i d e l  et d e s  m a l a d i e s  i n t e s t i n a l e s  d '  o r i g i n e  he lmin th ique .  

P lages  d e  g a l e t s  

Rares ,  e l les  se l o c a l i s e n t ,  s o i t  a u  p ied  d e s  e s c a r p m e n t s  rocheux:  Cap 
Sainte-Marie ,  p l a t e a u  c a l c a i r e  d e  Barn-Hill  au  Nord d e  l a  b a i e  d e  Sa in t -Augus t in ,  
s o i t  au  n i v e a u  d e s  a f f l e u r m e n t s  (ceux d u  s o c l e  b a s a l t i q u e  Lavanono d a n s  
1 ' ex t r  &me- sud)  . 

Cotes rocheuses  ( c a r t e  no 1 )  

Elles s o n t  d e  deux s o r t e s :  

i) Les cfttes r o c h e u s e s  61ev6es  d e  p l u s  d e  150111 comme l e s  c a s :  

- d e s  deux h o r s t s  c r i s t a l l i n s  d e s  p l a t e a u x  d e  Makira e t  d e  Masoala q u i  e n s e r r e n t  
e n t r e  l e u r s  p e n t e s  r a i d e s  d i s s 6 q u 6 e s  par  1 1 6 r o s i o n ,  l e  g raben  envah i  par  l a  
mer d e  l a  b a i e  d l A n t o n g i l  (Donque, G . ,  1974); 

- d e s  esca rpements  c a l c a i r e s  du  Cap Sainte-Marie d a n s  l e  sud;  

- de l a  f a l a i s e  6ochne d e  Barn-Hill  au  Sud d e  T o l i a r y .  



i i )  Les c o t e s  r o c h e u s e s  inoyennement 6 l e v 6 e s  d e  50 tI 150m s e  l o c a l i s e n t :  

- s u r  l a  f a c e  o r i e n t a l e  d u  Cap Masoala s u r  l a  c 8 t e  e s t ;  

- s u r  l a  c 8 t e  a l l a n t  d e  Mahajanga v e r s  13  p o i n t e  nord d e  Madagascar s a u f  au 
n iveau  d e s  embouchures e t  en  f a c e  d e  l a  b a i e  d '  Ambaro; 

- e n t r e  l e  Cap Sainte-Marie e t  l e  sud-es t  d e  Tolagnaro o b  apparaissent ;  d e s  
e s t r a n s  rocheux. 

D ' a i l l e u r s  les  e s t r a n s  g r 6 s o - c a l c a i r e s  d e  l 'exextme-sud et du  sud-ouest d e  
Madagascar avec l e u r s  p e t i t e s  vasques  p a r t i c u l i f e r e s  6 t a g 6 e s  o u  non o f f r e n t  un 
paysage m q n i f i q u e  i n 6 g a l a b l e  d a n s  l a  r e g i o n  d e  Tolagnaro,  3 Faux Cap, d a n s  l a  
r e g i o n  d u  Cap Sainte-Marie ,  l e  long  du  l i t t o r a l  Mahafaly, en f a c e  d e  Barn-Hill au  
nord d e  l a  b a i e  d e  Saint-August in  e t  prfes d e  Morombe ( B a t t i s t i n i ,  R . ,  1980) .  

Les peuplements 

Tous c e s  d i v e r s  s u b s t r a t s  d u r s  montrent  s u i v a n t  les  modes d ' a g i t a t i o n  d e  l ' e a u ,  
d e s  biocfenoses b e n t h i q u e s  a p p r o p r i 6 e s  aux d i f f 6 r e n t s  S t a g e s  l i t t o r a u x  c1,assiques.  
Les pans  d e  f a l a i s e s ,  l e s  a f f l e u r e m e n t s  gr6seux et l e s  b l o c s  d e  d i f f S r e n t e s  t a i l l e s  
posseden t  me f a m e  v a r i 6 e  d o n t  l ' h u l t r e  C r a s s o s t r e a  c u c u l l a t a  Born tI 1' S t a g e  
m 6 d i o l i t t o r a l .  Ains i  d e s  g i sements  i n t e r e s s a n t s  e x i s t e n t  a Lavanono, a Andavadoaka 
.prfes d e  tbrombe, 3 Boanamary e t  Katsepy (Mahajanba) , 3 Ampepamena (Anbanja) , 3 
Nosy Be, 3 Ambodivahibe ( c o t e  nord-es t  d ' Antseranana)  , 3 Ambodifototra  ( l i e  
Sainte-Marie)  . La p a r t i e  f r o n t a l e  d e s  e s t r a n s  g r 6 s o - c a l c a i r e s  d e  l ' ex t rgme-sud  d e  
mode trfes b a t t u  forme d e s  b a n c s  n a t u r e l s  immenses trfes f o r t e  d e n s i t e ,  d e  c e t t e  
m & m e  espfece, 3 A n k a t r a v i t r a ,  3 Fenambosa - Bevoalavo, b a n c s  a t t e i q n a n t  p l u s i e u r s  
c e n t a i n e s  d e  mfetres d e  l o n g ,  v o i r e  p l u s i e u r s  kilomfetres (Fenambosa) s u r  p l u s i e u r s  
d i z a i n e s  d e  mfetres d e  l a r g e  (Rabesandra tana ,  H.D., 1974) . C r a s s o s t r e a  c a u l 1  a t a  
c o e x i s t e  avec une m o d e  c o m e s t i b l e  W t i l u s  perna ( o u  M. e l o n a a t u s )  s i t u 6 e  3 un 
n i v e a u  lfegbrement p l u s  b a s  ( &age i n f r a l  i t t o r a l  s u p 6 r i e u r )  h Fenambosa , 3 Androka, 
Eva t raha  (nord d e  To lagnaro) .  Les fo rmat ions  e n  p e t i t e s  v a s a u e s  d e s  e s t r a n s  s o n t  
t res r i c h e s  en a l g u e s  d e  t o u t e s  s o r t e s  don t  l e s  &paves  forment une p e t i t e  montagne 
d '  m o u  deux metres d e  h a u t  jonchan t  l a  p l a g e  ( e x .  d e  Lavanono) . P l u s  profond6ment,  
v i v e n t  d e s  Sponges d e  d i f f k r e n t e s  espfeces d o n t  l e s  6ponges d e  t o i l e t t e  (Lavanono) . 

Action d e  l'homme s u r  c e s  peuplements  

Remarquons que: 

- dans l e  s u d ,  l e s  pecheurs  a r r a c h e n t  les  h u l t r e s  ( C r a s s o s t r e a  c u c u l l a t a )  qu i  
forment d e s  b o u r r e l e t s  h a u t s  d ' m e  t r e n t a i n e  d e  c e n t i m k t r e s ,  pa r  b l o c s  e n t i e r s  
d e  que lques  d k i m f e t r e s  c u b e s ,  3 l ' a i d e  d ' m e  b a r r e  a mine. 11s c h o i s i s s e n t  l e s  
b e l l e s  t a i l l e s  e t  j e t t e n t  l e  r e s t e  (ex : A n k a t r a v i t r a ,  prfes d e  Faux Cap) . C '  e s t  
d e  cet te facon que c e s  m q n i f i q u e s  b a n c s  n a t u r e l s  r i s q u e n t  d e  d i s p a r a l t r e ;  

- dans  l a  r e g i o n  d e  Mahajanga, d e  l a  v a s e  l a t b r i t i q u e  ( rouge)  du f l e u v e  Bets iboka 
r e c o w r e  l e s  a f f l e u r e m e n t s  rocheux d e  Boananary e t  d e  Katsepy oil c e t t e  m & m e  
espfece d ' h u i t r e  forme d e s  b a n c s  n a t u r e l s  a s s e z  i m p o r t a n t s .  A c e s  e n d r o i t s ,  pa r  
m e  s o r t e  d e  c h l o r o s e ,  l a  c o u l e u r  d e  l a  c o q u i l l e  d e v i e n t  b lanche  c e  q u i  l u i  a 
f a i t  donner l e  nom d l O s t r e a  v i t r e f a c t a .  A c t u e l l m e n t  une bonne p a r t i e  d e  c e s  
bancs  e s t  m o r t e  par  envasement e t  l e s  c o q u i l l e s  s o n t  e x p l o i t 6 e s  pour l a  
f a b r i c a t i o n  d e s  provendes.  



Les r 6 c i f s  c o r a l l i e n s  

Local i s a t  ion ( c a r t e  no 1 ) 

Les madri+poraires,  pr incipaux c o n s t i t u a n t s  d e s  r 6 c i f s  c o r a l l  i e n s  e x i g e n t  pour 
l e u r  developpement d e s  c o n d i t i o n s  6 c o l o q i q u e s  b i e n  dk te rmin6es :  t e m p e r a t u r e  
s u p 6 r i e u r e  3 lEÂ°C s a l i n i t 6  6 lev6e  d l a u  moins 35 O / o o  , f o r t e  l u n i n o s i t 6  done 
t r a n s p a r e n c e  d e s  eaux e t  f o r t e  a g i t a t i o n  6 q a l a n e n t .  Un s u b s t r a t  dur  l e u r  e s t  
n 6 c e s s a i r e  pour l e u r  i n s t a l l a t i o n ,  done un fond s i t u 6  dans  l a  zone euphot ique .  Sur 
l a  c a t e  o u e s t ,  d e s  r 6 c i f s  f r a n q e a n t s  a l t e r n a n t  souven t  avec d e s  r 6 c i f s  b a r r i f e r e s  
longen t  l a  c 6 t e  sud-ouest d e p u i s  l e s  e n v i r o n s  d e  l l a n b o u c h u r e  d e  l a  L i n t a  j u s q u l h  
Morombe. Le Grand R6cif d e  Tul6ar e s t  l e  rnieux connu g r a c e  a l a  prfesence d e  l a  
S t a t i o n  Marine. Des H o t s  e t  d e s  h a u t  fonds  c o r a l l i e n s  l o c a l i s 6 s  e n t r e  l e  nord du  
d e l t a  d e  Mangoky e t  l e  nord du Cap Saint-Andre s e  s o n t  i n s t a l l e s  a s s e z  l o i n  d e  l a  
c 6 t e .  Enf in  we lques -uns  f l o r i s s e n t  a u t o u r  d e  Nosy Be e t  e n t r e  Ana la lava  e t  l a  
p o i n t e  nord d e  Madagascar o b  l t e f f e t  d e s  c o u r s  d l e a u  e s t  moindre.  Sur l a  c 6 t e  Est, 
o b  l e  p l a t e a u  c o n t i n e n t a l  descend rapidement .  c e s  r 6 c i f s  dev iennen t  r a r e s  e t  
n l e x i s t e n t  que,  s o i t  s u r  l e  r ebord  o r i e n t a l  d e s  a f f l e u r e m e n t s  rocheux (Cap Masoala, 
e t  e n t r e  P o i n t e  Lar r6e  e t  Mananara-Nord, 2 Mahavelona, h  Toarnasina), s o i t  a u t o u r  d e  
p e t i t e s  l i e s :  l i e  Sainte-Marie ,  Nosy Vorona a l lEst de F6n6rive-Est . Des format ions  
c o r a l l i e n n e s  d e  moindre  importance e x i s t e n t  d a n s  l a  r eg ion  du Nord-Est s o u s  forme 
d 1  l l o t s  . 

Etendue d e s  r 6 c i f s  c o r a l l  i e n s  

S i  l e s  r 6 c i f s  c o r a l l i e n s  d e  l a  cf i te  e s t  s e n t  peu i m p o r t a n t s ,  ceux d e  l a  c 6 t e  
o u e s t  peuvent & t r e  f i g u r e s  e t  c i t e s  du sud v e r s  l e  nord d a n s  l e  t a b l e a u  s u i v a n t :  

-- .............................. ---- .......................... - ----- ------ 
L O C A L I S A T I O N  Long ue ur  Larq eur  R6 f6  renc  es 

e n k m  max en km 
................................................. ......................... 
Grand R6cif c o r a l l i e n  dlAndroka 20 B a t t i s t i n i  

(Anbohibola au Cap Andriamanao) 
R6cif  f r a n g e a n t  d 1  I t a m p l o  10 11 

R6cif de  Lanivato  a Besamata 5  5  I1 

R6cif d e  Besamata h l a  b a i e  d e  45 3  ( a u  I f  

Saint-Aug u s t i n  nord d e  Behekoka) 
Baie d e  Saint-Augustin a u  d e l t a  300 

du Mangoky 
Rec i f s  c o r a l l i e n s  d e  Belo-sur-mer : S a l m o n ,  J.N. 
- Andriamitoraka 5  1 , 5  - Mahalolo 1 , 2 5  0 , 6  11 

- Angorahoka 1 1  11 

- Andr i angor  y 2 , 2  1 .6  11 

- Tania  1 .5  0 , 4  I t  

- Groupe Bawden 1 , 3  0 , 5  If 

R6cif ba r r i f e re  immerq6 de l a  600 C r o s n i e r ,  A. 
bo rdure  e x t e r n e  d u  p l a t e a u  d e  
l a  c b t e  nord-ouest 

--------------- ----------- ------ .............................. ------------ 
T O T A L  I  042,25 0 , 4  la 3  

B r e f ,  c e s  fo rmat ions  c o r a l l  i e n n e s  s f  fetendent s u r  p l u s  d e  I  042 km d e  long  et l e u r  
l a r q e u r  peut v a r i e r  d e  0 , 4  km la 3  km. 



Les peuplements 

Par l a  d i v e r s i t y  d e s  b i o t o p e s ,  l a  f aune  e t  l a  f l o r e  d e  c e s  6cosystfemes 
p r 6 s e n t e n t  m e  t r tes  g rande  r i c h e s s e  a u  p o i n t  d e  vue n m b r e  d 8  espteces d i f f e r e n t e s  
p r e s e n t e s .  Une m u l t i t u d e  d'animaux q r o u i l l e n t  d a n s  c e s  v i v i e r s  n a t u r e l s .  Sont b i e n  
connus l e s  innombrables  p o i s s o n s  d e  coraux aux c o u l e u r s  v i v e s  et v a r i 6 e s  q u i  
f o i s o n n e n t  parmi l e s  madr6pora i res  r ichement  r e p r 6 s e n t 6 s  ( p l u s  d e  100 espkces)  , l e s  
c r u s t a c e s  d6capodes don t  d i v e r s  c r a b e s  e t  l e s  l a n q o u s t e s ,  l e s  mol lusques  
g a s t e r o p o d e s  dont  c e r t a i n s  s o n t  c m e s t  i b l e s  (Murex , T a o  , F a s c i o l a r i a ,  e t c  .) mais  
l a  p l u p a r t  s o n t  t r b s  r e c h e r c h e s  pa r  l e s  c o l l e c t i o n n e u r s  cmme l e s  g e n r e s  Conus avec 
80 espfeces, Cypraea ( 4 2  espfeces) , Terebra  (+ de 40 espfeces) , O l i v a 2  Harpa, e t c  . Le 
casque  rouge Cypraeacass i s  r u f a  e s t  e x p o r t 6  en I t a l i e  (Naples)  pour l a  f a b r i c a t i o n  
d e s  cam6es; c e r t a i n e s  espfeces d '  echinodermes en p a r t  i c u l  i e r  d '  h o l o t h u r  i e s  o u  
concombres d e  mer ( H o l o t h u r i a  s c a b r a ,  Thelenota  ananas ,  e t c  .) s o n t  e x p o r t b e s  au 
Japon ou  en Chine,  t a n d i s  que l e s  o u r s i n s  c o m e s t i b l e s  ( T r i p n e u s t e s  a r a t i l l a )  s o n t  
ramass6s  pour l a  consommation l o c a l e .  

Ces p o p u l a t i o n s  d e  p o i s s o n s ,  l a n g o u s t e s ,  c o q u i l l a g e s ,  d '  a l g u e s  marines,  e t c  . 
c o n s t i t u e n t  d e  v fe r i t ab les  r e s e r v e s  q u i  a p p a r t i e n n e n t  a u  p a t r i m o i n e  cmmun d e  
1 8 h u n a n i t 6 .  Leur extrgme b e a u t 6  en f a i t  un c a p i t a l  s c i e n t i f i q u e  e t  t o u r i s t ' i q u e  
i n a p p r e c i a b l e  q u ' i l  c o n v i e n t  d e  p r e s e r v e r  s o u s  forme d e  r e s e r v e s  n a t u r e l l e s ,  c o m e  
Salomon, J.N. (1980) l ' a v a i t  propose pour l e s  ea rn  d e  Belo-sur-mer. Le p r o j e t  d e  
mise en parc  n a t u r e 1  du  Grand R6cif d e  T o l i a r y  n ' a  malheureusement p a s  e n c o r e  6 t 6  
r e t e n u  par  les a u t o r i t e s .  Cet ensemble admirab le  a  6 t e  l ' o b j e t  d e  nombreuses e t u d e s  
a u s s i  b i e n  n a t i o n a l e s  qu' i n t e r n a t i o n a l e s  qu'  il f a u d r a i t  i n t e n s i f i e r .  

Action d e s t r u c t r i c e  d e  18homme 

Outre  l e u r  r 6 1 e  d a n s  l ' a l i m e n t a t i o n  d e s  p o i s s o n s  d e  coraux d e s  g e n r e s  Chaetodon, 
Lut.ianus , Monodactylus,  Rhabdosaraus , e t c .  p a r  l e u r s  innombrables  e t  minuscu les  
p o l y p e s ,  l e s  madr6pora i res  m a s s i f s  c o n s t i t u e n t  d e s  s u p p o r t s  s o l i d e s  pour l a  f i x a t i o n  
d e s  l a r v e s  d e  d i v e r s  aninaux b e n t h i y e s  s e s s i l e s  ( c n i d a i r e s ,  c r u s t a c 6 s  c i r r i p f e d e s ,  
mol lusques  , e t c  .) . L '  e x t r a c t i o n  d e  c e s  animaux co lon iaux  ( ex : P o r i t e s  s o m a l i e n s i s )  
meme m o r t s  d a n s  l a  zone d e  m i c r o a t o l l s  d e s  r e c i f s  c o r a l l i e n s ,  en g u i s e  d e  p i e r r e s  d e  
c o n s t r i - c t i o n  ( d a l l e s ,  m u r s ,  f o s s e s  s e p t i q u e s ,  e t c . )  r e d u i t  done l a  chance  d e  
f i x a t i o n  d e  c e s  l a r v e s  d 1 i n v e r t 6 b r 6 s  a i n s i  que l a  n o u r r i t u r e  d e s  p o i s s o n s .  Mais d e s  
c a s  o n t  6 t 6  c o n s t a t e s  Toamasina (Bain d e s  Dames) et s u r  l e  Grand Recif  d e  T o l i a r y  
pa r  b o u t r e  ent i fere .  

Les Manq rov e s  

E l l e s  occupen t  une s u p e r f i c i e  t o t a l e  d e  3 200 km2. Ces f o r m a t i o n s  d e  p a l 6 t u v i e r s  
se dfeveloppent s u r  l e s  v a s e s  cft t iferes o h  l e u r s  e x i g e n c e s  6 c o l o g i q u e s  s o n t  r e m p l i e s :  
p o s i t i o n  g f e o g r a p h i y e  t r o p i c a l e  ou  i n t e r t r o p i c a l e ,  p l a t e f o r m e  l i t t o r a l e  b a s s e ,  
d e s s a l u r e ,  f o r t e  ampl i tude  d e s  mar6es ( 3  m) , mode d ' a g i t a t i o n  d e  l ' e a u  f a i b l e  o u  
n u l l e  e t  f o r t e  s e d i m e n t a t i o n .  En e f f e t ,  l e s  sed iments  c h a r r i 6 s  pa r  les  eaux 
c o n t i n e n t a l e s  f l w i a t i l e s  o u  non s o u s  l ' e f f e t  d e s  sels d e  l ' e a u  d e  mer se d6posen t  
par  phenmbne d e  f l o c u l a t i o n  s o u s  forme d e  b a n q u e t t e s  d e  v a s e s  f i n e s  s o i t  a u  n i v e a u  
d e  l 'embouchure  d e s  f l e w e s  et d e s  r i v i k r e s ,  s o i t  en  bordure  d e s  c a t e s .  On d i s t i n g u e  
a l o r s  l e s  mangroves d '  e s t u a i r e s  e t  l e s  mangroves l i t t o r a l e s .  

Le c l imax e s t  form6 par c i n q  o u  s i x  espteces d '  a r b r e s  pa l fe tuv ie r s  don t  les  t r o i s  
premiferes s o n t  p l u s  r e p r e s e n t e e s  que l e s  a u t r e s .  Ces p l a n t e s  peuvent  p o r t e r  d e s  noms 
v e r n a c u l a i r e s  d i f f 6 r e n t s  s u i v a n t  l e s  c 6 t e s  Ouest ou  Est : 

- Avicennia  mar ina  ou  mosotro ,  a f i a f y  ( d t e  Ouest) ou honko est 1' espfece p i o n n i b r e  
du  q r o u p e ,  p l u s  r e s i s t a n t e  aux c o n d i t i o n s  d b f a v o r a b l e s ;  en c a s  d e  f o r t e  



s e d i m e n t a t i o n  e l l e  e s t  l a  s e u l e  XI s u b s i s t e r  en t e r r e  fprrne ( e x  : presence  d e  
nombreux p i e d s  h p l u s i e u r s  k i l o m k t r e s  du r i v a g e ,  s u r  l a  r o u t e  dfAmbodivahibe 
dans  l a  r eg ion  d f A n t s e r a n a n a ) ;  

- S o n n e r a t i a  a l b a  ou f a r a f a k a  ( c 8 t e  G u e s t ) ,  vahombavy (c f t t e  Est) ; 

- Rhizophora mucronata a p p l e  honkolahy. anabovaha t ra  ou  honko en s a k a l a v a  (c f t t e  
Ouest)  e t  voandrano en b e t s i m i s a r a k a  ( c 6 t e  E s t ) ;  

- Cer iops  b o i v i n i a n a  ou honkovavy, f a r a f a k a ;  

- Bruquie ra  qynnorh iza  ou t anganpoly ,  t s i t o l o n a ;  

- Lumnitzera s p .  

L o c a l i s a t i o n  

Sur l a  c o t e  o u e s t ,  les mangroves d ' e s t u a i r e s  se l o c a l i s e n t  3 l f embouchure  d e  
F iherenana ,  au d e l t a  d e  Mangoky, d a n s  l a  r e g i o n  d e  b r o n d a v a ,  d e  Belo-sur 
T s i r i b i h i n a ,  d e  Maint i rano j u s q u ' h  Ana la lava ,  e t  d a n s  l a  r e g i o n  d8Ambanja - Ambilobe 
( c a r t e  no 2 e t  annexe I ) .  Des examples d e  mangroves l i t t o r a l e s  peuvent g t r e  c i t e e s  
d a n s  l a  r e g i o n  d e  T o l i a r y  au nord d e  S a r o d r m o ,  3 A n k i l i b e ,  Ankiabe, en f a c e  d e  
T o l i a r y - v i l l e ,  S o n g o r i t e l o ,  e t c .  oil il y  a  d e s  r e s u r g e n c e s  d '  eau douce s u r  l a  p l a g e .  
Sur l a  ci3te e s t ,  d e s  mangroves moins i m p o r t a n t e s  s e  r e n c o n t r e n t  d a n s  l a  r e g i o n  
d V A n t s e r a n a n a  en a l l a n t  v e r s  l a  p lage  d e  Ranena e t  3 Pmbodivahibe, h  Vohimarina,  3 
Manompana en f a c e  d e  l ' l l e  Sainte-Marie  e t  h Lokaro e t  Sainte-Luce d a n s  l a  r e g i o n  d e  
Tolaqnaro . 

Les peuplements 

Les t r o n c s  e t  l e s  r a c i n e s  a e r i e n n e s  d e  p a l 6 t u v i e r s  c o n s t i t u e n t  d e  v f e r i t a b l e s  
s u b s t r a t s  s o l i d e s  pour 1' i n s t a l l a t  i o n  d e s  orqanismes b e n t h i q u e s .  Bien que t r b s  
r 6 d u i t s  par r a p p o r t  h  ceux d e s  s u b s t r a t s  rocheux ,  d e  meme mode (calme)  ces 
peuplements p r 6 s e n t e n t  d e s  esp&ces c a r a c t e r i s t i q u e s  aux d i f f k r e n t s  S t a g e s :  L i t t o r i n a  
s c a b r a  ( p e t i t  gas te ropode)  au s u p r a l i t t o r a l ,  l e  c r u s t a c 6  c i r r h i p k d e  m t h a n a l u s  
a n t e n n a t u s  au m6diol i t t o r a l  s u p 6 r i e u r .  1 ' hul  t r e  C r a s s o s t r e a  c u c u l l a t a  a u  
m b d i o l i t t o r a l  i n f e r i e u r .  Les b a n q u e t t e s  d e  v a s e s  f i n e s  f ixfees  pa r  les  a l q u e s  v e r t e s  
f i l a n e n t e u s e s  d e s  g e n r e s  Lyngbia e t  Vaucher ia  h6bergent  d e  nombreux c r d e s  don t  l e s  
g e n r e s  & a  ( p e t i t  c r a b e  " v i ~ l o n i s t e ' ~ )  et S c y l l a  espkce  s e r r a t a  q u i  e s t  encore  
insuff isamment  ex p l o i t 6  bi'en qu' il p r b s e n t e r a i t  un i n t e r f e t  commercial .  Les v e r s  
ann61ides ,  moins i m p o r t a n t s  d u  p o i n t  d e  vue 6conomique, p a r t i c i p e n t  aux m a i l l o n s  d e  
l a  c h a l n e  a l i m e n t a i r e  e t  aterent pa r  l e u r s  q a l b r i e s  c e  b i o t o p e  d e  boue n o i r e  
a s p h y x i a n t e .  Dans l e s  chenaux d e  d r a i n a g e  oil c o u l e n t  d e s  eaux s a u n a t r e s  v i v e n t  d e  
p e t i t s  p o i s s o n s  a n p h i b i e n s ,  l e s  p6r ioph ta lmes ,  d e s  s t a d e s  j u v 6 n i l e s  d '  a u t r e s  
p o i s s o n s  a i n s i  que ceux d e s  c r u s t a c e s  dfecapodes comme l e s  c r e v e t t e s  e t  l e s  c r a b e s .  
D ' a i l l e u r s  c e s  faunes  i c h t h y o l o q i q u e ,  c a r c i n o l o g i g u e  e t  malaco log ique  d e  mangroves 
m b r i t e r a i e n t  une 6 t u d e  s 6 r i e u s e  a u s s i  b i e n  s c i e n t i f i q u e  (6cologic1ue, b i o l o q i w e ,  
e t c . )  qu'6conomique en vue d e  l ' a q u a c u l t u r e  a p p l i q u e e  d a n s  c e  s e c t e u r .  

E f f e t s  d e s t r u c t e m s  d e  llhomme 

S i  l e  dbf r i chament  e t  les  b r t i l i s  d e  l a  co.uver ture  v 6 q 6 t a l e  d a n s  l e s  h a u t e s  
t e r r e s  e n t r a l n e n t  l e  t r a n s p o r t  v e r s  l a  mer d e s  s o l s  a r a b l e s  (40-50 m i l l i o n s  d e  
t o n n e s / a n ) ,  c e t t e  a c t i o n  d e s t r u c t r i c e  d e  l'homme s e  p o u r s u i t  e n c o r e  d a n s  l e s  
mangroves qui  l e s  r e t i e n n e n t .  Les t r o n c s  d e  p a l b t u v i e r s  s o n t  coupks  h  A n k i l i b e ,  
p resque  m 6 a n t i s  d a n s  " l ' a n s e  d e  Sarodrano" dans  l a  r eg ion  d e  T o l i a r y ,  u t i l i s e s  



comme b o i s  d e  c h a u f f a g e  o u  d e  c l 6 t u r e s .  Les b o i s  d e  c o n s t r u c t i o n  l o n g s  d e  3 a 4m 
a i n s i  que les b o i s  d e  c h a u f f a g e  vendus s u r  l e  quai  d e  Mahajanga s o n t  c o n s t i t u 6 s  d e  
"honko" e t  d e  "honkovavyl~ c ' e s t - a - d i r e  d e  Rhizophora e t  d e  F i o p s  en provenance d e  
Marosakoa e t  d e  Marerano. L16corce  d e  Rhizoohora mucronata e s t  u t i l i s 6 e  pour t e i n d r e  
les t a p i s  mohair d a n s  l e  sud du  pays.  

Laq uies cflt iferes 

L o c a l i s a t i o n  e t  6 tendue ( c a r t e  no 2 )  

La c d t e  o u e s t  d e  Madagascar n e  comporte  que l ' i m p o r t a n t e  l aqune  d e  Loza occupant  
1 5  600 h a .  Sur t o u t  l e  long d e  l a  c o t e  o r i e n t a l e  d e  Tolagnaro a F6n6r ive -Es t ,  on en 

r e n c o n t r e  fr6quemment d e  p l u s  o u  moins i m p o r t a n t e s ,  sfepar6es d e  l a  mer par d e s  
f o r m a t i o n s  d m a i r e s  e n c o r e  souven t  c o u v e r t e s  p a r  une b e l l e  forf2t l i t t o r a l e .  
Ind iqu6es  s u r  l a  c a r t e  no 2 ,  e l l e s  comprennent d '  aprfes KIENER (1963) : 

I Loza: 45 600 ha  
I 1  Panqalanes-Est : 18 000 ha 

I11 Anony (Tolaqnaro)  : 2 262 ha 
IV Ampahana - Antalaha:  2 175 ha  

V Masianaka - Vangaindrano: 1 3 2 9  ha 
VI Region d e  Tolaqnaro: 

VII Tanpolo - F6n6rive:  155 ha 
VIII P e t i t s  Pangalanes  - 

Soanie rana  - Ivongo 

Les s u r f a c e s  i n d i q d e s  s e n t  6 v a l d e s  a 23 921 ha.  

RBles d e  c e s  l a g u n e s  cf l t i feres  

( a )  P6che 

Kiener (1963) a  s i g n a l 6  que l e s  l a g m e s  cftt iferes d e  l a  c 6 t e  â ‚ ¬  e n t r e  a u t r e s ,  
Ampahana , tam polo-F6n6rive, l e s  P e t i t s  Panqal anes-Est , Masianaka e t  s u r -  t o u t  Anon y , 
6 t a i e n t  trfes po i s s o n n e u s e s  e t  1 arganen t  v i s i t  6 e s  pa r  d e s  espbces  e u r  y h a l i n e s  c m m e  
d e s  h e r a  ( P o m d a s ~ s  o w r c u l a r a ) ,  d e s  g u e u l e s  pavbes ( C h r ~ s o h r i s  s a r b a ) ,  d e s  
c a r a n g u e s ,  e t c .  I 1  a  remarqu6 que l a  l agune  dtAnony p r 6 s e n t a i t  un in tb r fe t  
e x c e p t i o n n e l  au p o i n t  d e  vue a d a p t a t i o n  d e  c e r t a i n e s  espbces  e u r y h a l i n e s  d a n s  l e s  
eaux i n t e r i e u r e s ,  c a r ,  h c e  moment-la, l a  dune a r t i f i c i e l l e  n ' 6 t a i t  p a s  e n c o r e  
d 6 f i n i t i v e m e n t  ferm6e. Lors  d e  chaque o u v e r t u r e  d e  l a  dune,  s o u s  l a  p r e s s i o n  d e s  
h a u t e s  eaux ,  l e s  quant i t fes  d e  p o i s s o n s  q u i  p e n e t r a i e n t  d a n s  l e s  eaux s a u n g t r e s  
6 t a i e n t  trfes i m p o r t a n t e s  e t  e l l e s  y  6 t a i e n t  emprison6es  par  r e f o r m a t i o n  r a p i d e  d e  l a  
dune. La p6che d a n s  l e  l a c  r a v i t a i l l a i t  e s s e n t i e l l m e n t  l e  march6 dtAmboasary a i n s i  
que l a  main-d 'oewre  d e s  nombreuses c o n c e s s i o n s  d e  s i s a l  d e  l a  r e g i o n  d u  
Bas-Mandrare . 

C e p e n d m t ,  G. L a s s e r r e  (1979)  s i q n a l e  l a  d i m i n u t i o n  d e s  rendements 
d ' e x p l o i t a t i o n  d e s  p o i s s o n s  d a n s  l e s  Pangalanes-Est :  30 kq/ha/an en 1966, 6  %I 
8kg/ha/an en 1978, 1  - 2 kq/ha/m pr6vu en 1990. I1 donne l a  c a u s e  d e  c e t t e  b a i s s e ;  
l e s  communications avec l a  mer ,  &ant  devenues  r a r e s ,  il y a  a p p a w r i s s e m e n t  du  
m i l i e u  en p lanc ton  e t  en s u b s t a n c e s  n u t r i t i v e s ,  c'est-?+dire que l a  b a s e  d e  l a  
pyramids a l i m e n t a i r e  e s t  devenue 6 t r o i t e .  Le c a s  du  Lac Anony q u ' i l  r a p p o r t @  e s t  
s p e c t a c u l a i r e .  Depuis que c e  l a c  n e  communique p l u s  avec l a  mer ( 1 9 7 1 ) ,  2 c a u s e  d e s  
f o r m a t i o n s  d u n a i r e s ,  l e  rendement d e  l a  pfeche a  t e l l a n e n t  d i m i n d  que d e s  300 %I 400 
pgcheurs  a p p a r t e n a n t  h neuf v  i l l a q e s  d i f f f e r e n t s  ( d o n t  t r o i s  d e  p k h e  e x c l u s i v e )  , il 
n e  r e s t a i t  p l u s  que d i x  en 1978. Des v i l l a g e s  e n t i e r s  o n t  abandonn6 t o u t e  a c t i v i t y  



V a r i a t i o n  a n n u e l l e  d e  l a  t e m p e r a t u r e  minimale moyenne 

La t e m p e r a t u r e  minimale moyenne a t t e i n t  s a  p lus  f a i b l e  v a l e u r  en j u i l l e t  - aobt  
pour 1 '  ensemble d e  Madagascar (17'5C Toamasina; 9'2C Antananar ivo;  18'7C Mahaj anga; 
18'3C Main t i rano ;  13'4C Morondava; 13'9C T o l i a r y ;  12'7C Tsihombe) ; t o u t e f o i s ,  e l l e  
s t a t i o n n e  o u  b a i s s e  e n c o r e  un peu e n  aotit d a n s  I e  nord (20Â°9 Antseranana)  . 

V a r i a t i o n  a n n u e l l e  d e  l a  t e m p e r a t u r e  maximale moyenne 

( a) C8te Est 

Antseranana e t  extrfeme-Nord: La courbe  d e  v a r i a t i o n  a deux maxima d e  v a l e u r  
sens ib lement  6qa le :  I e  premier en a v r i l  ( 3 2 ' 5 ~ ) ,  I e  second en decembre (32'3C). 11s 
s o n t  & p a r e s  par  deux minima : l e  premier en j m v i e r  (31Â°2C)  l e  second en a o b t  
(29'4C). 

Aut res  s t a t i o n s  d e  l a  c 8 t e  Est : La courbe  a un maximun d e  j m v i e r  h f 6 v r i e r  
c o m p r i s  e n t r e  28'5C e t  30Â°9 s u i v a n t  l e s  s t a t i o n s )  e t  un minimum en j u i l l e t - a o f k  
( e n t r e  23'6C e t  26'7C). 

( b )  P l a t e a u x  

La courbe  p r e s e n t s  un maximun en n o v m b r e  (27'5C) Antananar ivo;  (27'C) 
F i a n a r a n t s o a ;  (23'8C) Betroka.  

D'Antseranana 3 Maint i rano l a  c o u r b e  a deux maxima: 1 ' u n  en o c t o b r e ,  novembre ou 
d6cembre (32'7C) Mahajanga; (31 O5C) Main t i rano ,  l ' a u t r e  en mars ou  a v r i l  (3Z09C) 
Mahajanga; (31Â°2C Maint i rano.  11s s o n t  s 6 p a r e s  par deux minima: l ' u n  t r b s  pen 
marque en j a n v i e r  (3I03C) Mahajanga ; (31Â°0C Main t i rano ,  l ' a u t r e  p l u s  n e t  en 
jui l let  (30Â°5C Mahajanqa; (26'8C) Maint i rano.  

De Morondava % T o l i a r y  l a  c o u r b e  a un maximun d e  j m v i e r  3 mars (31 '8C) 
Morondava; (32'5C) T o l i a r  y e t  un minimum en j uin- j u i l l e t  (27'5C) Morond m a ;  (26'6C) 
To1 i a r  y . 

Le v e n t  

Le ven t  p r i n c i p a l  d e  Madagascar e s t  l ' a l i z 6  de  Sud-Est provenant  d e  l ' a n t i -  
c y c l o n e  semi-permanent d e  110c6an  Ind ien  e t  don t  l a  r e g u l a r i t y  e s t  remarquable  d e  
j u i n  3 aoW.  Les c o u r a n t s  d ' a l i z 6  s o n t  t r b s  h u n i d e s  e t  a p p o r t e n t  d e s  p r e c i p i t a t i o n s  
a b o n d m t e s  s u r  l a  c f t t e  e t  l e  v e r s a n t  Est  . L ' e p a i s s e u r  d e  1 1 a l i z 6  v a r i e  e n t r e  2 000 
e t  4 000 met res .  Les b a s s e s  couches  d e  l ' a l i z 6  s o n t  for tement  d e v i c e s  pa r  l e  r e l i e f  
v e r s  l e  Nord, de  Toamasina 3 Antalaha e t  v e r s  l e  Sud, de Mananjary 3 Tolagnaro.  Sa 
v i t e s s e  a une v a r i a t i o n  d i u r n e  b i e n  marquee, c ' e s t  a i n s i  qu 'h  Antse ranana ,  e l l e  
v a r i e  en aotjt  d e  64  km/h (14 h e u r e s )  3 26 km/h ( 5  h e u r e s ) .  

( b )  Les c o u r a n t s  d ' o u e s t  

L ' a l i z 6  est surmont6 de c o u r a n t s  d t O u e s t  s u b s i d e n t s  e t  sees. Lors  d e s  passages  
a u  Sud d e  Madagascar d e s  t h a l w e q s  p o l a i r e s ,  l ' a l i z 6  d i s p a r a l t  p a r f o i s  s u r  me g r a n d e  
p a r t i e  d e  l ' l l e  e t  l a i s s e  l a  p l a c e  aux c o u r a n t s  d l O u e s t .  En h i v e r ,  l o r s q u '  ils 
a r r i v e n t  au s o l ,  c e s  c o u r a n t s  donnent  s u r  l e s  r e g i o n s  q u ' i l s  i n t e ' r e s s e n t  un temps 
q6n6ralement c l a i r  ou  peu nuaqeux avec d e s  b r o u i l l a r d s  matinaux s u r  les p l a t e a u x .  En 



6t6, c e s  cou ran t s  dtOuest  s ' h u n i d i f i e n t  par l a  base  sur  l e  Canal de  Mozambique e t ,  
en  a t t e ignan t  l e s  p la teaux ,  f avo r i s en t  l e  dbveloppemmt d e s  oraqes  s u r  l e s  reg ions  
oli i ls sont  en convergence avec l e  regime d e  Sud-Est. 

c )  Vent de Nerd-Quest 

En e t e ,  1' ant icyc lone  dfArabie  developpe p a r f o i s  une d o r s a l e  sur  l e  Nord du - Canal de Mozambique; il s 1 6 t a b l i t  a l o r s  par i n t e rmi t t ences  sur  l e s  reg ions  
Nord-Ouest e t  l e  c e n t r e  Ouest,  a i n s i  que su r  l a  p a r t i e  occ iden ta l e  d e s  plateaux des  
cou ran t s  d e  Nord-Ouest f a i b l e s  & mod6r6s ( appel6s mousson par c e r t a i n s  au teurs )  . 
D'or ig ine  e q u a t o r i a l e ,  c e  vent  t r b s  i n s t a b l e  f avo r i s e  su r  l e s  r eg ions  qui  
l ' i n t 6 r e s s e n t  l e  developpement d e  foyers  orageux. A l a  s u i t e  d 'une evolu t ion  
cyc lonique ,  c e  vent  s e  r en fo rce  e t  s f  accompagne d e  f o r t e s  p l u i e s .  La l i m i t e  e n t r e  
l e s  ven t s  de Nord-Ouest e t  ceux du Sud-Est e s t  appelbe zone d e  convergence 
i n t e r t r o p i c a l e .  C'est  dans c e t t e  zone que s e  ferment l e s  pe r tu rba t ions  cycloniques.  

Br'ses de t e r r e  e t  b r i s e s  d e  mer 

Ces b r i s e s  son t  observ6es 3 m deqr6 p lus  ou moins n e t  s u r  l e s  c b t e s .  E l l e s  
donnent localement aux v e n t s  g 6 d r a u x  m e  composante v e r s  l a  t e r r e  ou v e r s  l a  mer. 
E l l e s  sont  particuliferement n e t t e s  su r  l a  c 8 t e  Ouest ,  a b r i t 6 e  d e  1 1 a l i z 6  e t  dont  
1' hin ter land  presents  m e  f o r t e  v a r i a t i o n  d iu rne  d e  l a  temperature.  

Les p l u i e s  

Les caractferes  e s s e n t i e l s  du regime d e s  p l u i e s  sont  l e s  s u i v m t s :  

- l a  hauteur  annuel le  v a r i e  d e  34 cm su r  l a  c b t e  Sud-Ouest 3 370 an dans l a  b a l e  
d lAntongi l .  A no t e r  l e  r e l e v 6  m n u e l  moyen d e  l a  s t a t i o n  fores t i fe re  d e s  
Rousset tes  (Montagne dlAmbre du massif  du Tsaratanana) qui a t t e i n t  380 cm; 

- l e  nanbre moyen d e  j o u r s  d e  p l u i e  e s t  compris e n t r e  30 e t  250 par an. 

Sur l a  c 6 t e  e t  l e  ve r san t  E s t ,  30 3 50 pour c e n t  du t o t a l  annual tombent pendant 
l e  semestre  chaud. Pour c e s  r eg ions ,  il n ' e x i s t e  pas d e  sa i son  sbche b i en  d k f i n i e ,  
m a i s  settlement me diminution d e s  p r e c i p i t a t i o n s  en septembre-octobre. 

Ca rac t e r i s t i ques  d e s  cou ran t s  

Dans l1h6misphhre Sud ,- l e  courant  Sud-bquatorial , s i t4  3 m e  l a t i t u d e  d '  environ 
12's e s t  l e  p r i n c i p a l  courant  c i r c u l a n t  t o u t e  l ' a n n e e  d l E s t  en Ouest. Une p a r t i e  d e  
c e  courant  b i fu rque  au Nord-Est d e  Madagascar pour former I e  courant-Est malgache. 
Aprhs l a  po in t e  Nord d e  Madagascar, c e  courant  s e  d i v i s e  en  deux branches: l ' m e  se 
deplace  v e r s  Ie  Nord et donne l e  courant  &tier Es t - a f r i ca in ,  l ' a u t r e  t r a v e r s e  l e  

* Canal de  Mozambique en  d i r e c t i o n  du  Sud pour former l e  courant  d e  Mozambique. Au Sud 
d e  Madagascar, l e  courant-Est malgache e t  l e  courant  d e  Mozambique se r e jo ignen t  h 
une l a t i t u d e  d 'envi ron  26's pour former l e  courant  d e s  A igu i l l e s .  

* D ' a p r b  Soet re  e t  S i l v a  ( 1 9 7 9 ) ,  l e  courant  o r i e n t 6  v e r s  I e  Nord en sens  
c o n t r a i r e  du courant  d e  Mozanbique (courant  & t i e r  Es t - a f r i ca in )  , p lus  r a p i d e ,  
enqendre des  courants  c i r c u l m t s  locauc dans l e  Canal d e  Mozambique. L ' e f f e t  d e  c e s  
cou ran t s  marins,  au poin t  d e  vue 6coloqique s e  t r a d u i t  par  l e s  a f f i n i t 6 s  e n t r e  l a  
f a m e  e t  l a  f l o r e  e l a  r6gion: on rencont re  l e s  memes espbces d e  mangroves, de  
t o r t u e s  de  mer, d e  c r e v e t t e s  e t  d e  poissons d e  mer. Les coraux e t  les poissons 
c o r a l l i e n s  se ressemblent dans t o u t  l r 0 c 6 a n  Indien,  jusque dans  l e  Pac i f ique .  
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e s  v i l l e s  e t  l e s  p r inc ipaux  6 t a b l i s s e m e n t s  h u n a i n s  d u  l i t t o r a l  

La c a r t e  no 5 montre l e s  a n c i e n n e s  s o u s - p r e f e c t u r e s  t o u c h a n t  l e  l i t t o r a l  l o r s  du  
recensement g 6 d r a l  d e  1975 e f f e c t &  par 1 ' I n s t i t u t  Na t iona l  d e  l a  S t a t i s t i q u e  e t  d e  
l a  Recherche Economique, INSRE, avec l e u r  d e n s i t y  r e s p e c t i v e  d e  popu la t ion  a i n s i  que 
l e s  p r i n c i p a u x  c e n t r e s  u r b a i n s .  Notons q u ' a p r h s  l a  r e s t r u c t u r a t i o n  a d m i n i s t r a t i v e  d e  
1975, chaque p rov ince  o u  F a r i t a n y  s u b d i v i d e  anc iennemmt  e n  p r e f e c t u r e s  e t  en  
sous-pr6 f e c t u r e s  S/P ne possbde p l u s  a c t  u e l l  anen t  que d e s  Fivondronan-pokontan y  
(FVP), co r respondan t  aux s o u s - p r e f e c t u r e s .  Dans l a  n o u v e l l e  s t r u c t u r e ,  l a  p r e f e c t u r e  
n ' a  done p l u s  son 6 q u i v d e n t .  u e l q u e f o i s ,  l a  s o u s - p r e f e c t u r e  s ' e s t  s c i n d 6 e  en deux 
Fivondronam-pokontany I e t  I1 ( u r b a i n  e t  r u r a l ) ,  o u  a  chanq6 d e  l i m i t e s .  Dans 
l ' a n c i e n n e  s t r u c t u r e ,  l a  Commune est l a  p l u s  g r a n d e  s u b d i v i s i o n  d ' u n e  
s o u s - p r e f e c t u r e  t a n d i s  que l e  Fira isan-pokontany est c e l l e  d e  1' a c t u e l  
Fivondronam-pokontany. Le v i l l a g e  est devenu l e  Fokontany, p l a c e  sous  l a  t u t e l l e  
d ' u n  Cornit6 exfecutif  p r 6 s i d 6  par l e  P r e s i d e n t  du  Fokontany. Le Fokontany e s t  l ' u n i t 6  
g6ographique d e  b a s e  d e  l ' a c t u e l l e  s u b d i v i s i o n  a d m i n i s t r a t i v e .  Les rense ignements  
concernan t  les  p r i n c i p a l e s  v i l l e s  e t  les  p r i n c i p a u x  fe tabl issements  h u n a i n s  d u  
l i t t o r a l  se r6sunen t  d a n s  l e  t a b l e a u  s u i v a n t :  

................................................................................... 
Nans d e s  v i l l e s  C a r a c t 6 r i s t i q u e s  ( c f  t a b l e a u  no 4 annexe 11) 
................................................................................. 

F a r i t a n y  d e  Toanasina: 

Toanasina I 

Maroan t se t ra  
Mananara-Nord 
Soanierana-Ivonqo 
Fener i v  e-Est 
Ambodifototra ( l i e  

Sainte-Marie) 
Vav a t  e n i n a  
Vatomandr y  
Br ic  k a v i l l e  
Mahanoro 

F a r i t a n y  d e  Mahajanga: 

Mahaj anga I 

Chef - l i eu  d e  F a r i t a n y  (Prov ince )  

3e  v i l l e  d e  Madagascar aprtes Antananar ivo ( c a p i t a l e )  et 
F i a n a r a n t s o a  - v i l l e  t o u r i s t i q u e  - 1 e r  p o r t  commercial  - 
v i l l e  i n d u s t r i e l l e  e t  commerciale avec me g r a n d e  r a f f i n e -  
r i e  SOLIMA, p l u s i e u r s  i n d u s t r i e s  d e  t r a n s f o r m a t i o n ,  d e s  
a g r o - i n d u s t r i e s :  une h u i l e r i e ,  deux i n d u s t r i e s  chimiques:  
SOMALAVAL, ZEREN; c e t t e  d e r n i b r e  en v o i e  d e  f i n i t i o n  n ' e s t  
pas encore  f o n c t i o n e l l e .  
Ces neuf  c e n t r e s  u r b a i n s  t e r t i a i r e s  s o n t  s u r t o u t  a 
voca t ion  a g r i c o l e ,  zones  d e  c o l l e c t e  d e s  p r o d u i t s  ( v a n i l l e  
c a f e ,  q i r o f l e ,  canne a s u c r e ,  p o i v r e ,  banane,  c a n n e l l e ,  
e t c  .) . Anbodifotora  e t  1 ' l l e  Sainte-Marie  (Nosy Boraha) 
o n t  un i n t h r 6 t  t o u r i s t i q u e ,  t a n d i s  que B r i c k a v i l l e ,  un 
i n t 6 r 6 t  i n d u s t r i e l  avec s a  s u c r e r i e .  En g e n e r a l ,  zones  
t o u r i s t i y e s  par l e u r  v h g e t a t i o n  ( f o r s t  p r i m a i r e ) .  

Che f - l i e u  d e  Far it any 

4 e  v i l l e ,  2e p o r t  commercial l o n g - c o u r r i e r  s e c o n d a i r e  - 
v i l l e  i n d u s t r i e l l e  avec une q rande  u s i n e  t e x t i l e  SOTEMA, 
une d e  f i l a t u r e  e t  t i s s a q e  d e  paka FITIM, une d ' h q r e n a q e  
d e  co ton  HASYMA, une c i n i e n t e r i e ;  des  a q r o - i n d u s t r i e s :  deux 
h u i l e r i e s  - savonner i e s  (SIB,  SEIM) , deux u s i n e s  c r e v e t -  
t i f e res  ( & S t a g e  c o n g e l a t i o n ,  condionnement , e x p e d i t i o n )  
SOMAPECHE: e t  SOPEBO; un a b a t t o i r  f r i g o r i f i q u e  n a t i o n a l  
AFN-M; une us ine  sucr i fere  2 Namakia (SIRAMA - Namakia). 



Marovoay 
Analal ava 
Maintirano 
Soa la l a  
Besal am py 

I F a r i t  any de  Tol ia r  y: 

To1 i a r  y I 

To1 aqnaro 

Morond av a 

Morombe 

Fa r i t any  d1Antseranana: 

Antseranana 

He l l -v i l l e  (No s y  Be) 

h b a n  j a 

Antalaha 
Sanbava 
Vohim ar  i n a  

f Far i t an  y de Fianarantsoa:  

Nosy Varika 
Manan j ar y - 
Farafangana 
Man a kar a 

P e t i t e  v i l l e  a g r i c o l e  ( r i z ) .  
Port de  cabo t age  secondai re  . 
Port  de cabotage secondaire .  

Chef- l ieu d e  Far i tany  

5e v i l l e  urba ine ,  por t  long-courr ier  secondai re  - v i l l e  
t o u r i s t i q u e  par son four r6  aux espfeces end6miques e t  par 
s e s  r 6 c i f s  c o r a l l i e n s  - v i l l e  i n d u s t r i e l l e  avec me us ine  
t e x t i l e  SUMATEX, d e s  agro- indus t r ies :  m e  b r a s s e r i e  STAR, 
une h u i l e r i e  - savonnerie  SNHU, une d '  6qrenaqe d e  coton 
HASYMA, deux us ines  d e  t ransformat ion  VIFOISY, TOLY. 
V i l l e  t o u r i s t i q u e  par l a  beaut6 de son paysage ( c o n t r a s t e  
mantagne-mer , veg6ta t ion  luxu r i an t e l  m e  i n d u s t r i e  t e x t i l e  
d e  s i s a l  SIFOR - por t  p r i n c i p a l  d e  cabotage.  
Port  p r i n c i p a l  de  cabotage  - v i l l e  a g r i c o l e  ( r i z ,  canne 
suc re ,  co ton ,  agrunes) - v i l l e  i n d u s t r i e l l e  avec me 
h u i l e r i e  - savonnerie  SICA, une s u c r e r i e  SIRANALA en v o i e  
de  fonctionnement (oc tob re  1983),  me soc i6 t6  d ' exp lo i t a -  
t i o n  i n d u s t r i e l l e  et a g r i c o l e ,  SECIAM. 
Port  de cabotage secondai re  - vocat ion a g r i c o l e  ( p i s  d e  
Cap, co ton ,  r i z  e t  pfeche) . 
Chef-l ieu de  Fa r i t any  

Port  long-courr ie r  secondai re ,  6e  v i l l e  urbaine,  v i l l e  
i n d u s t r i e l l e  avec un grand c h a n t i e r  naval  SECREN, des  
agro-ind u s t r  i e s  : une h u i l e r i e  - savonnerie  SCIM, une 
b r a s s e r i e  STAR, des  s a l i n e s  . 
V i l l e  t o u r i s t i q u e  avec p lus i eu r s  hf i te l s  d e  c l a s s e  
i n t e r n a t i o n a l e  - m e  usine s u c r i e r e  SNB-CE de  Nosy Be, 
de p e t i t e s  us ines  d ' e s sence  d '  ylang - ylang,  us ine  
c reve t t i fe re  (ktfetage, congkla t ion ,  condit ionnement ,  e t  
exped i t i on ) ,  l e s  PECHERIES de Nosy Be PNB, v i l l e  a g r i c o l e  
( ylang-ylanq, po iv re ,  c anne l l e )  . 
V i l l e  a q r i c o l e  (cacao,  c a f 6 ,  manioc e t c . ) ,  une us ine  d e  
f6cu le r i e .  
Ces t r o i s  derniferes v i l l e s  s o n t  h vocat ion a g r i c o l e  (pa l -  
miers  3 h u i l e ,  c a f e ,  banane, po ivre , )  . 
Vohimarina e s t  un p o r t  d e  cabotage p r i n c i p a l  t a n d i s  que 
Antalaha e t  Sanbava, d e s  p o r t s  d e  cabotage  secondai res .  

Ces qua t r e  v i l l e s  cbt iferes  son t  essent ie l len ien t  a g r i c o l e s  
( p i v r e ,  c a f 6 ,  palmiers  %I h u i l e ,  v a n i l l e ,  g i r o f l e ) .  
Manakara e t  Mananjary s o n t  d e s  p o r t s  d e  cabotage 
principaux . 

Taux d '  expansion 

Pour l e s  cent  is urba ins  c e  t a m  e s t  16gferement sup6r ieur  h 4 pour c e n t  e t  pour 
l e s  c e n t r e s  ruraux il e s t  d e  17 '& 21 pour c e n t  ( t a b l e a u  no 4 de l a  populat ion d e s  
zones c f l t ig res  dans annexe 11). 



Equipements c o l l e c t i f s  d a n s  I e  d m a i n e  d e  l a  s a n t 6 ,  d e  l ' a s s a i n i s s e m e n t  e t  d e  l a  
d i s t r i b u t i o n  d ' e a u  

Dans l e  domaine d e  l a  s a n t 6  

Les 6quipements c o l l e c t i  f s  s o n t  l e s  s u i v a n t s :  

- par Firaisam-pokontany, il y a  a u  minimun in personne l  paramedical  q u i  t r a v a i l l e  Ti 

dans  un d i s p e n s a i r e :  un i n f i r m i e r  o u  une sage-femme ou  un a i d e - s a n i t a i r e ;  au  
maximun in i n f i r m i e r  e t  une sage-femme; 

,. - par Fivondronan-pokontany, il e x i s t e  un M p i t a l  m6dico-chirurg i c a l  avec un 
mfedecin et un c h i r u r g i e n  e t  a u  minimum in hf lp i t a l  avec un m6decin; 

- l e  c h e f - l i e u  d e  F a r i t a n y  ( p r o v i n c e )  posshde un h f ip i t a l  p r i n c i p a l  avec p l u s i e u r s  
m6decins s p 6 c i a l i s t e s .  

Notons qu 'en m i l i e u  u r b a i n ,  en p l u s  du  d i s p e n s a i r e  oil t r a v a i l l e n t  p l u s i e u r s  
medec ins ,  il e x i s t e  un c e n t r e  d e  P r o t e c t i o n  m a t e r n e l l e  e t  i n f a n t i l e  avec d e s  
d o c t e u r s .  En m i l i e u  r u r a l ,  il e x i s t e  un c e n t r e  d e  n i v a q u i n i s a t i o n  q 6 r 6  par l e  
Fokontany s a n s  l a  p resence  d u  pe rsonne l  d e  s a n t 6 .  Ce c e n t r e  e s t  v i s i t 6  d e  temps e n  
temps par  un personnel  medical  en t o u r n e e .  

Dans l e  domaine d e  l ' a s s a i n i s s a n e n t  

Une b r i g a d e  d o i t  e x i s t e r  par  c i r c o n s c r i p t i o n  mfedicale mats par  exemple d a n s  l e  
F a r i t a n  y  ( province)  de  T o l i a r  y  deux seulement s u r  h u i t  fonc t i o n n e n t  . Ces b r i g a d e s  
s e n t  a c t u e l l e m e n t  e n  v o i e  d e  fo rmat ion .  Le bureau  r e g i o n a l  d e  l ' a s s a i n i s s e m e n t  e t  d u  
g e n i e  s a n i t a i r e  se c h a r g e  d u  m a i n t i e n  d e  l a  p r o p r e t 6  dans  l e  Fokontany. I1 donne d e s  
d i r e c t i v e s  s u r  l a  d e s t i n 6 e  d e s  o r d u r e s ,  d e s  eaux usbes ,  l a  c o n s t r u c t i o n  d e  W.C, l a  
c o n s e r v a t i o n  d e  1' eau p o t a b l e .  Par Fokontany, une commission s a n i t a i r e  v e i l l e  h l a  
p r o p r e t 6  du  v i l l a g e ,  h son a s s a i n i s s e m e n t ,  3 l a  d i s t r i b u t i o n  d e  l a  n i v a q u i n e  o u  3 
encourager  l e s  g e n s  pour se f a i r e  v a c c i n e r .  I1 t a u t  cependan t  remarquer que cet 
o b j e c t i f  s a n i t a i r e  n ' e s t  pas  t o u j o u r s  r e s p e c t 6 :  

- les o r d u r e s  t r a l n e n t  p a r t o u t  d a n s  c e r t a i n e s  v i l l e s ;  

- l e s  6gofits d e  l a  v i l l e  d e  Toamasina n e  s o n t  p a s  c u r 6 s  o u  e n t r e t e n u s  e t  l e s  eaux 
p u t r i d e s  s t a q n e n t  dans  c e s  c a n a l i s a t i o n s  %a c i e l  o u v e r t  qu i  b o r d e n t  l e s  r u e s  d e s  
q u a r t i e r s  populeux; 

- l e s  o r d u r e s  ( o u a t e s  o u  o b j e t s  d e  pansement o u  d e  m a t e r n i t 6  d 6 j h  u t i l i s 6 s )  en 
provenance d e  1 ' M p i t a l  f u r e n t  j e t 6 e s  a u  bord d e  l a  mer ( p l a g e  m i l i t a i r e  d e  
Tolagnaro) a l o r s  que l e s  pfecheurs s t o c k e n t  l e u r s  p r o d u i t s  d e  pfeche non vendus 
d a n s  l e s  t r o u s  d e  l ' e s t r a n  rocheux d e  c e t t e  m&me p lage ;  t 

- les g e n s  f o n t  l e u r  beso in  s u r  l e s  p l a g e s  q u i  s e r v e n t  d e  W. C p u b l i c  h Mananj a r y ,  
Tolagnaro,  T o l i a r y ,  Morombe, Vatomandry. 

Ã 

Toutes  c e s  remarques s o n t  d e s  s o u r c e s  d e  p o l l u t i o n  e t  peuvent n u i r e  3 11humani t6 .  

Dans l e  d m a i n e  d e  l a  d i s t r i b u t i o n  d ' e a u :  

Le gouvernement a  pour o b j e c t i f  d '  a s s u r e r  2 l a  popu la t ion  un approvis ionnement  
s u f f i s a n t  en eau .  D 'aprhs  l e  t a b l e a u  c i - d e s s o u s ,  on peut c o n s i d e r e r  l e  pourcentage 
du  nombre d e s  abonnks e t  \ e  nombre d e  b o r n e s  f o n t a i n e s  comme un i n d i c a t e u r  du 
p r o g r g s  d ' m e  v i l l e .  Ce t a b l e a u  nous permet d e  degager l e s  d i x  p remieres  v i l l e s  



cf i t i feres b6n6 f i c i an t  des adductions d '  eau ( Antseranana, Vohimarina, M a h a j ~ q a ,  
Toamasina, Mananjary, Mahajanga, Taolagnaro, Maint i rano,  To l i a ry ,  Morondava). Dans 
l 'ensemble, il faut remarquer que l e  nombre de bornes fon ta ines  publ iques eat t r k s  
i nsu f f i san t :  par exemple, un grand p o r t  comme Toamasina ne possfede qu'unq borne 
pour 2 000 hab i tan ts .  Dans l a  p l u p a r t  des cas, l a  populat ion se contente de p u i t s .  

, D i s t r i b u t i o n  d 'eau dans l e s  zones l i t t o r a l e s  

Source: J I R A M A  Antananarivo (Dkpartement des Eaux) 

Longueur Nombre Nombre Nombre Longueuy Nombre de % du nombre 
L o c a l i t 6 s  du r6seau d'abon- de bor -  d'hab- du r6seau bornes des abonnfes 

kn n6es nes fo- i t a n t s  en m/ font  aines/ 
n ta ines  hab i tan t  1000 ha- 

b i t a n t s  

Antseranana 57,70 4 409 106 32 453 1,8 3.26 13,58 
Vohimarina 11,26 33 5 18 4135 2.1 4,35 8,10 
Sanbava 8,11 277 7 7 521 1 ,I Q,93 3,68 
Ant a1 ah a 16,14 61 0 42 21 819 0,7 1,92 2.20 
Sainte-Marie 7,82 59 20 7 103 1.1 2,81 0,83 
Fenerive-Est 7,55 2 76 2 10 133 0.7 0,19 2,72 
Toanasina 94,OO 3911 42 76 505 1.2 0,54 5.11 
V atom and r y 7,31 en c o w s  en c o w s  5 033 1.4 
Manan j ar y 12 620 45 15 307 0,7 2,93 4,05 
Manakara 19,44 500 33 23 314 0,8 1,41 2,14 
Farafangana 12,76 41 8 25 15 633 0,8 1,60 2,67 
To1 agnaro 33,46 882 37 19 108 1.7 1,93 4,61 
Nosy Be 11,4 3 0 14429 0,8 0,02 
Mahaj anga 74,62 4655 318 71 843 1 ,o 4.42 6,@ 
Maint ir an0 11,57 396 16 9 800 1,2 1,63 4,04 
Morombe 3, 16 123 7 6 747 0.4 1,04 1,82 
Morondava 15,52 829 89 28200 0,5 3,15 2,93 
To1 i a r  y %,35 2424 105 65 560 0,8 1,60 ?,69 
............................................................................... 



Nombre d ' h a b i t a n t s  vivant  dans c e s  &tab1 issements 

L 'evolut ion de  l a  population des  zones cat i feres  e n t r e  1975 (recensement genera l  
f a i t  par INSRE) e t  1979 ( c e l u i  e f f e c t u 6  par I e  Ministbre de  1 ' I n t e r i e u r )  e s t  
indiquee dans l e  t ab l eau  no 4 .  Le t ab l eau  i u i v a n t  resume l a  population a c t u e l l e  dans  
l e s  d i f f e r e n t e s  v i l l e s  cfttiferes: 

.............................................................................. 
Nombre d ' h a b i t a n t s  nombre de  Moms des  v i l l e s  e t  6 t a b l i s s m e n t s  urba ins  

v ill es  

- 50 000 3 100 000 3 Toamasina (76 505) - Mahajanga (71 843) - 
Tol ia r  y (65 560) 

- 20 000 b 50 000 5 Antseranana (32 453) - Morondava (28 200) - 
Manakara (23  314) - Antalaha (21 819) - Nosy 
Varika (20 920) 

- 10 000 h 20 000 11 Tolagnaro (19 108) - Mananara-Nord (18 163) - 
Vangaindrano (15  678) - Farafangana (15  633) - 
Ambanja (15  619) - Mananjary (15  307) - 
Marovoay (15  118) - Hell-Vil le  (Nosy Be) 
(14 425) - Ambilobe (13 942) - Maroantsetra  
(13 149) - F6n6rive-Est (10 133) 

- 5 000 3 10 000 7 Maintirano ( 9  800) - Sanbava ( 7  521) - 
Ambodifototra - Sainte-Marie ( 7  103) - Morombe 
( 6  747) - Mahanoro ( 5  281) - Analalava ( 5  100) 
- Vatomandry ( 5  033) 

- 2 000 h 5 000 9 Belo-sur-Tsir ibihina ( 4  200) - Vohimarina 
( 4  135) - Soa la l a  ( 4  011) - Vavatenina ( 3  746) 
- Amboasary ( 3  315) - Vohipeno ( 3  100) - 
Besalanpy ( 2  853) - Soanierana-Ivongo (2  803) 
- Ambovanbe (2  329) 

- 2 000 2 B r i c k a v i l l e  (1  878) - Tsihombe - (1  021) 

L1exanen du t ab l eau  no 4 permet d e  v o i r  l e s  mowements d e  l a  populat ion d e  l a  
v i l l e  v e r s  l a  campaqne ( - )  ou de  l a  canpaqne v e r s  l a  v i l l e  (exode r u r a l  (+)I. 

Ef fo r t  e n t r e p r i s  en matifere d'am6naqement du t e r r i t o i r e  e t  d e  p o l i t i a u e  s o c i a l e  

Habitat e t  a l imenta t ion  en eau 

Un des  o b j e c t i f s  d u  qowernement e s t  d e  c r6er  un h a b i t a t  d6cent al iment6 en eau 
potab le .  Les e f f o r t s  s e ron t  axes su r  deux plans:  

- l a  cons t ruc t ion  d e  20 000 loqanents  qui  s e ron t  r e p a r t i s  par  " fa r i tany"  
p r o v i n c e )  . Les cons t ruc t ions  indiv i d u e l l e s  se ront  encourag6es par l a  
vu lga r i s a t i on  d e  l a  technoloqie  d e  cons t ruc t ion  e t  l a  recherche  d e s  materiaux de  
cons t ruc t ion  3 bon marche; 



- 1' i n s t a l l a t i o n  d e s  i n f r a s t r u c t u r e s :  

a l imenta t ion  en e l e c t r i c i t 6  des chefs - l ieux  de fivondronam-pkontany: e tude  d ' m  
plan d '  an6nagement r eg iona l ;  

a l imenta t ion  en eau potab le :  adduct ion d ' e a u  pour 57 v i l l e s ,  e tude  en vue 
d 'adduct ion  d ' eau  pour 43 v i l l e s ,  6tude e t  i n s t a l l a t i o n  d e s  p l ans  d i r e c t e u r s  d e  
s i x  v i l l e s  par " f a r i t a n y " ,  amfenagement d e  p u i t s ,  ou cons t ruc t ion  d ' impluvia  e t  
de c i t e r n e s .  

D6vel o ppem en t soc i a l  

La san t6  s e r a  an6 l io ree  par des  a c t i v i t g s  de  pr6vention e t  d f6duca t ion .  Ces 
p r o j e t s  concernent l e  renforcement d e s  i n f r a s t r u c t u r e s  s a n i t a i r e s ,  1' augmentation de  
l a  production d e s  m6dicaments fabr iqu6s  su r  p lace .  Le s p o r t ,  1 '  a lphab6 t i s a t i on ,  
1' information,  1' animation, l e s  vacances,  l e  tour  isme, s e ron t  encourages e t  
d6velopp6s. 

Les p r i n c i p a l e s  i n s t a l l  a t i o n s  p o r t u a i r e s  du l i t t o r a l  

Les p o r t s  d e  commerce d e  Madagascar, au nombre d e  19,  s o n t  c l a s s e s  par d6c re t  en 
qua t r e  ca t ego r i e s :  

- port  long-courr ier  p r inc ipa l  : Toamasina; 

- p o r t s  long-courr ie rs  secondai res :  Antseranana - Mahajanga - Tol i a ry ;  

- por t s  de cabotage principaux au nombre d e h u i t :  Tolagnaro, Manakara, Mananjary, 
Morombe , Morondav a ,  Nosy Be, Port Saint-Louis ( Anbilobe) , Vohimarina; 

- s i x  po r t s  d e  cabotage secondai res  avec Analalava - Antsohihy, Antalaha, 
Maintirano, Maroantsetra ,  knbodi fo to t ra  ( Sainte-Marie) , Sambava. 

Les p o r t s  long-courr ie rs  pr incipaux e t  secondai res  son t  ouve r t s  3 t ous  l e s  n a v i r e s ,  
t a n d i s  que l e s  p o r t s  d e  cabotage ne I e  son t  qu'aux nav i r e s  d e  cabotage sauf  s u r  
a u t o r i s a t i o n  sp6c i a l e .  Les p o r t s  d e  cabotage seconda i r e s  ne s o n t ,  sauf  s u r  
a u t o r i s a t i o n  s p 6 c i a l e  6 g a l m e n t ,  ouve r t s  qu' au t r a f i c  de  cabotage n a t i o n a l .  En 1981 , 
l e  nombre d e  n a v i r e s  qui  o n t  touch6 l e s  principaux po r t s  long-courr ie rs  e s t  I e  
su iv  ant  : 

Toamasina 
Maha j ang a 
Antseranana 
To1 i a r  y 



EVELOPPEMENT INDUSTRIEL D U  LITTORAL 

Les complexes  i n d u s t r i e l s  du  l i t t o r a l  s o n t  r e sumes  d a n s  I e  t a b l e a u  no  5 d e  
l ' a n n e x e  11. Malgre nos  m a i n t e s  i n t e r v e n t i o n s ,  c e r t a i n s  parmi eux n ' o n t  p a s  d a i g &  
& p o n d r e  & nos  q u e s t i o n n a i r e s .  Ceux q u i  s o n t  s i g n a l e s  c i - a p r g s  o n t  pu f a i r e  1' o b j  e t  
d e  v i s i t e s  et  d '  enqu6 tes s u r  p l a c e .  

R a f f i n e r i e  SOLIMA d e  Toamasina ( t a b l e a u  n o  5 )  

Depuis  l a  n a t i o n a l i s a t  i o n ,  l a  p r o d u c t i o n  d e  l a  r a f f i n e r i e  a p p r o v i s i o n n e  l e s  
marches  de  Madagascar e t  Comores, e t  d e  temps & a u t r e  l a  R e m i o n .  L 1 e x c 6 d e n t  d e  
f u e l - o i l  est  vendu s u r  I e  march6 i n t e r n a t i o n a l  ( E u r o p e ,  Asie d u  Sud-Est) . Les t y p e s  
d ' e f f l u e n t s  s o n t  d e  t r o i s  s o r t e s :  

- les e f f l u e n t s  gazeux:  s o n t  c o n s t i t u 5 s  d e  g a z  c o m b u s t i b l e  ( C  - C 2  - C 3  - H2S) 
p rovenan t  d e  l a  d 6 s u l f u r a t i o n  d e s  h y d r o c a r b u r e s .  Ce q a z  f a t a l  est  u t i l i d  d a n s  
l e s  f o u r s  pour  donner  d u  C o n ,  H20 e t  SO q u i  s o r t e n t  pa r  l e s  chemin6es  a v e c  l e s  
v a p e u r s  d ' e a u  d e s  chaudiferes .  Les e x d d e n t s  d e  c e  m & m e  c m p l e x e  gazeux a v e c  un 
peu d 'hydrogfene e t  d ' a c i d e  s u l f h y d r i q u e  s o n t  b r t i l 6 s  & l a  t o r c h e  permanente  h a u t e  
d e  36m; 

- les e f f l u e n t s  l i q u i d e s  fo rm6s  d ' e a u x  d t 6 g o t i t s :  a v a n t  d ' m p r u n t e r  d e s  tuyaux 
s o u t e r r a i n s  l e s  r e j e t a n t  & l a  mer, l e s  eaux us6es  d e  l ' u s i n e  c o n t e n a n t  un peu 
d l  h y d r o c a r b u r e s  s u b i s s e n t  un t r a i t m e n t  d a n s  deux b a s s i n s  A. P. I. (American 
Pet ro leum I n s t i t u t e )  . Un t ro i s i f eme  b s s s i n  A. P. I. t r a i t e  celles p r o v e n a n t  d e s  
camions  e t  d e s  wagons -c i t e rnes .  En p r i n c i p e ,  il y a s e p a r a t i o n  phys ique :  l e s  
h y d r o c a r b u r e s  HC s u r n a g e a n t  s o n t  r 6 c u p 6 r 6 s  d a n s  un a u t r e  b a s s i n  e t  r e t r a i n s  
avec  l e  b r u t ;  

eaux us6es - 
contenant HC ers la mer 

Principe bassin A.P.I. 

- les e f f l u e n t s  s o l i d e s  s o n t  l e s  b o u e s  d e s  b a c s  d e  s t o c k a g e .  Elles s o n t  mises e n  
f G t s  e t  b r t i l 6 e s  d a n s  un i n c i d r a t e u r  a u  g a s - o i l .  

En 1977, 248 p e r s o n n e s  t r a v a i l l a i e n t  d a n s  c e t t e  r a f f i n e r i e ,  t o u s  d e s  n a t i o n a u x  
d o n t  15 c a d r e s  e t  24 a g e n t s  d e  m a l t r i s e  e t  a g e n t s  t e c h n i q u e s .  En 1983 l e  n a n b r e  d e  
p e r s o n n e l  est d e  365.  

SOMALAVAL ( t a b l e a u  no 5 )  

Cette s o c i 6 t 6  malgache d e s  l a q u e s  v a l e n t i n e  f a b r i q u e  d e  l a  p e i n t u r e ,  d u  v e r n i s  
e t  d u  d i l u a n t .  Sa p r o d u c t i o n  d e  2 O O O t  en 1981 est  d e s t i n 6 e  & l a  consommation l o c a l e  
pour  9 5  pour  c e n t  e t  & 5 pour  c e n t  pour  l ' e x p o r t a t i o n .  Elle est  tombee & 8 0 0 t  e n  
1982.  On d i s t i n g u e  d '  aprfes l e s  r e s p o n s a b l e s  l e s  e f f l u e n t s  s u i v a n t s :  

- e f f l u e n t s  l i q u i d e s :  Ce s o n t  d ' m e  p a r t  d e s  eaux u s 6 e s  form6es  p a r  l e s  eaux d e  
r e f r o i d i s s e m e n t  d e s  mach ines  e t  d ' a u t r e  p a r t  d e s  eaux s o d 6 e s  p rovenan t  d e s  
l a v a g e s  d e  c u v e s  d e  f a b r i c a t i o n  d e s  p e i n t u r e s .  T o u t e s  ces eaux s o n t  6 v a c u 6 e s  & 
l t e x t 6 r i e u r  d e  l ' u s i n e  p a r  d e s  c a n a l i s a t i o n s .  Malheureusement ,  e l l e s  
s ' a c c u n u l e n t  pour former  d e s  eaux s t a q n a n t e s  d i f f e remment  c o l o r 6 e s  d a n s  
l ' e n c e i n t e  d u  C e n t r e  U n i v e r s i t a i r e  Regional  d e  Toamasina.  Ces rnemes eaux 
d e g a g e r a i e n t  une odeur  r 6 p u g n a n t e  pendan t  l a  s a i s o n  chaude ;  

- e f f l u e n t s  s o l i d e s :  Les p a p i e r s  d ' e m b a l l a g e s  d e s  p igmen t s  e t  l e s  c a r t o n s  s o n t  
. . h ~ t F ~ 1 . 4 ~  AAAM ..- . --- nu<..-&-.- &-,..A: - -..- 1 -lrt k-fl &AM A- -- -Â¥-&..- ..--< -- --- 



C'est  une soc i6 t6  anonyne priv6e h  100 pour c e n t  dont  l e s  fonds sont  fou rn i s  par 
des  nationaux e t  d e s  &rangers .  Le nembre d e  personnel e s t  d e  84 (1983).  

SOVEMA ou Soci6t6 Verrifere Malaaasv ( t a b l e a u  no 5 )  

C'es t  m e  soc i6 t6  anonyne pr iv6e  

- p a r t i c i p a t i o n  de  l ' e t a t  31 pour c e n t ;  
- p a r t i c i p a t i o n  d e s  &rangers  69 pour c e n t .  

Par manque de  mat ikres  premiferes, l a  product ion,  avec s i x  mois d 1 a r r 6 t ,  s161teve 
respect ivement  h 9 668t d e  bocaux, de  b o u t e i l l e s  e t  d e  v e r r e s  h b o i r e  en 1980, 
4  280t en 1981 e t  5  338t  en 1982. Cet te  production e s t  d e s t i n e e  h l a  consommation 
l o c a l e  pour 90 pour c e n t .  Ses e f f l u e n t s  s e  composent: 

- des eaux us6es provenant du re f ro id issement  d e s  machines. E l l e s  s o n t  r ecyc l6es  
aprhs s tockage pour f a i r e  r e f r o i d i r  l e s  a u t r e s  machines; 

- des h u i l e s d e v i d a n q e  d e s v 6 h i c u l e s  qui  s e n t  en t e r r6es  d a n s l e  s a b l e  o u b r W e s .  

C 'es t  me i n d u s t r i e  n a t i o n a l e  p r ivee ,  dont  l a  populat ion o w r i b r e  e s t  d e  247. 

Abat to i r  mtn ic ipa l  

Quarante t g t e s  y passent  par j o u r ,  e t  l e s  e f f l u e n t s  sont :  

- l e s  eaux us6es renfermant du sang (eaux de  lavage  d e s  s a l l e s  d ' a b a t t a g e )  qui 
sont  condu i t e s  jusqu 'h  l a  mer g race  3 des canaux b6tonn6s b c i e l  ouve r t ;  
(d'aprfes l a  populat ion l o c a l e ,  c e s  eaux i n c i t e n t  l a  p u l l u l a t i o n  d e s  r equ ins  dans  
l e s  p lages  env i ronnan te s  qui  , par l a  s u i t e ,  dev iennent  dangereuses) ; 

- l e s  e x c r e t a  qui son t  s tock6s  non l o i n  du r i v a q e  sur  m e  a i r e  non c l S t u r 6 e  en 
a t t endan t  d f & t r e  recuperes ,  se lon  l e s  beso ins ,  par  l a  mun ic ipa l i t 6  pour funer 
l e s  j ard i n s  pub1 iques  . 

SNB-CE ou Soci(St6 Nosy Be-COte â ‚¬  h Bric kav ill e  

Cet te  i n d u s t r i e  a q r i c o l e  e t  a l imen ta i r e  ( s u c r e r i e )  produit  du suc re  d e  canne e t  
d e  l ' a l c o o l  d e s t i n 6 s  h l a  consommation l o c a l e  e t  s e s  e f f l u e n t s  son t  l e s  su ivan t s :  

- l e s  6cunes (2,18 pour c e n t  d e  poids de  cannes ) ,  d6chets  obtenus aprtes e x t r a c t i o n  
e t  f i l t r a g e  du j u s  d e  canne t r a i t b e ,  qui s e rven t  d ' e n g r a i s  pour l a  c u l t u r e ;  

- l e s  melasses  (2 ,6  pour c e n t  du tonnage d e s  cannes ) ,  r6s idus  d e  f a b r i c a t i o n  du 
sucre  qui  s o n t  t r a i t e e s  ( fe rmenta t ion  e t  d i s t i l l a t i o n )  pour l a  f a b r i c a t i o n  d e  

,- l ' a l c o o l .  Le r 6 s i d u  l i q u i d e  r6cup6r6 ou v inas se  e s t  r e j e t 6  dans l a  r iv i te re  
Riani la .  C'est  une s o c i 6 t 6  anonyne n a t i o n a l e  : â ‚ ¬ t  72 pour c e n t ,  6 t r anqe r s  28 
pour c e n t ,  dont l a  populat ion owr i f e r e  e s t  d e  400. 

*. 
, b 

Abat to i r  F r i ~ o r i f i q u e  National d e  Maha.ianaa (A.F.N.M.) 

Cet 6tabl issement  a  une capac i ty  annuel le  d ' a b a t t a g e  d e  50 000 bovid6s mais c e  
c h i f f r e  n ' a  janais 6 t h  a t t e i n t  depuis  s a  c r e a t i o n  en mars 1979: 15 550 en 1979, 
17 203 en 1980, 11 260 en 1981 e t  10 462 en 1982. Cet te  production e s t  de s t i n6e :  h 
l a  consemmation l o c a l e  (15  pour c e n t ) ,  h  l ' e x p o r t a t i o n  (85 pour c e n t ) .  En c e  qui 
concerne l e s  e f f l u e n t s :  

- l e  sang e s t  t ransform6 en f a r i n e  d e  sang ,  t a n d i s  que l a  v iande  s a i s i e  l ' e s t  en 
f a r i n e  de viande;  



- les  e x c r e t a  s o n t  s t o c k 6 s  d a n s  une e n c e i n t e  s p 6 c i a l e :  l e s  p rodu i  ts s o l i d e s  s o n t  
vendus  & t i t r e  symbol ique  aux c u l t i v a t e u r s ;  les p r o d u i t s  l i q u i d e s  s o n t  6 v a c u 6 s  
d a n s  l a  b a l e  d e  Bombetoka pa r  d e s  c a n a l i s a t i o n s  p l u s  o u  moins  n a t u r e l l e s  q u i  
t r a v e r s e n t  d e  tres beaux champs d e  b a n a n i e r s ,  d e  manioc ,  d e  c a n n e  & s u c r e .  

C'est une i n d u s t r i e  n a t i o n a l e ,  u n e  s o c i 6 t e  d ' E t a t  & 1 0 0  pour  c e n t ;  il y a  109  
~ u v r i e r s  pour 1' a b a t t a g e .  

SIB o u  Soc i6hs  I n d u s t r i e l l e  d u  Boina ( t a b l e a u  n o  5 )  

Cette s a v o n n e r i e  e t  h u i l e r i e  sise & Mahajanga c o n s a c r e  t o u t e  s a  p r o d u c t i o n  
d ' h u i l e s  a l i m e n t a i r e s  e t  d e  s a v o n s  & l a  consommation l o c a l e  e t  ce l le  d e s  t o u r t e a u x  
e n  m a j o r i t 6  & l ' e x p o r t a t i o n  a v e c  2 3  2 4 6 t  s u r  2 7  4 2 9 t  en  1 0  a n s  soit 8 4 , 7 5  pour  c e n t  
d e  l a  p r o d u c t i o n .  Les e f f l u e n t s  s o n t :  

- d e s  eaux h u i l e u s e s  e t  l t e x c & s  d e  soude  c a u s t i q u e  p r o v e n a n t  d u  l a v a g e  d e s  h u i l e s  
v 6 g 6 t a l e s  a i n s i  que d e  l a  s a v o n n e r i e .  E l l e s  s u b i s s e n t  me d e c a n t a t i o n  d a n s  un 
b a s s i n  a v a n t  d l e t r e  c o n d u i t e s  & 1' ex t e r i e u r ,  g r a c e  & p l u s i e u r s  c e n t a i n e s  d e  
m&tres d e  canaux o u v e r t s  e n  c imen t  b6tonn6.  Cependant  ces eaux u s 6 e s  q u i  
d e v r a i e n t  6 t r e  r e j e t 6 e s  d a n s  l a  b a l e  d e  Bornbetoka s t a q n e n t  p a r  e f f o n d r e m e n t  d e  
l a  p e r t i e  moyenne d e  ces canaux 6 l e v 6 s  s u r  p i l o t i s ,  s u r  une sorte d e  cwette;  

- les shoap  s t o c k s  ( d 6 c h e t s  d e  f i l t r e )  q u i  s o n t  r e p r i s  pour l a  f a b r i c a t i o n  d e s  
savons  n o i r s ;  

- les  c o q u e s  a v e c  f i b r e s d e c o t o n  q u i  s e r v e n t  d e  c o m b u s t i b l e s ;  

- les c o q u e s  d '  a r a c h i d e  s t o c k e e s  d a n s  un b a s s i n  & l ' e x t e r i e u r  d e  l ' e n c e i n t e  p u i s  
i n c i n 6  r6 es . 

C'est me s o c i 6 t 6  n a t i o n a l e  p r i v 6 e  100  pour  c e n t  ( c a p i t a u x  6 t r a n g e r s )  et l a  
p o p u l a t i o n  tr a v a i l l e u s e  est d e  200. 

SEIM ou S o c i 6 t 6  d ' E n t r e o r i s e  i n d u s t r i e l l e  d e  Madaqascar ( t a b l e a u  n o  5 )  

S i s e  & Mahajanqa, les  h u i l e s  a l i m e n t a i r e s  e t  l e s  s a v o n s  p r o d u i t s  s o n t  v o u 6 s  & l a  
c o n s m a t i o n  l o c a l e .  La s o c i 6 t y  e x p o r t e  c e p e n d a n t  une  p a r t i e  d e s  t o u r t e a u x  ( 3 0 0 t  s u r  
1 2 1 8 t  en 1981 e t  5 0 t  s u r  8 8 3 t  e n  1 9 8 2 ) .  Les e f f l u e n t s  s o n t  l e s  mhes que pour l a  
5.1.0. 

l i q u i d e s :  l e s  eaux  h u i l e u s e s  o u  1 6 e r e m e n t  s a v o n n e u s e s  s o n t  6 v a c u 6 e s  & 
l ' e x h s r i e u r  d ' a b o r d  par d e s  canaux & ciel  ower t ,  p u i s  p a r  d e s  b u s e s  
s o u t e r r a i n e s  j u s q u e  d a n s  l a  r u e  e t  s t a g n e n t  sur un t e r r a i n  vague c o r r e s p o n d a n t  & 
me a n c i e n n e  mangrove r e m a r q u a b l e  p a r  l e s  q u e l q u e s  p i e d s  d t A v i c e n n i a  
o f f i c i n a l i s .  Ces eaux u s 6 e s  c o u v r e n t  une s u p e r f i c i e  d e  300m2 e n v i r o n .  On 
c o n s t a t e  d e s  6 c u n e s  d e  c o u l e u r  fonc6e .  S i q n a l o n s  que l a  b o r d u r e  d e  ce p e t i t  l a c  
d ' eaux  u s 6 e s  p r 6 s e n t e  une  b e l l e  p e l o u s e  b i e n  v e r t e  d e  g ramin6es  d u  g e n r e  
S p o r o b o l u s ,  b i e n  que f u r e n t  c o n s t a t e s ,  il y a  p l u s i e u r s  a n d e s ,  deux c a s  
t y p i q u e s  d e  l a  c a u s t i c i t y  d e  c e s  e f f l u e n t s :  un rnalheureux z6bu a y a n t  p i d t i d  
c e t t e  mare  y  e s t  r e s t 6  f i g 6  pendan t  d e s  h e u r e s ;  une  v o i t u r e  a y a n t  t r a v e r s e  l a  
c h a u s s 6 e  & g r a n d e  v i t e s s e  s 'es t  vue d 6 c o l o r ^ e  a u  n i v e a u  d e s  ~ c l a b o u s s u r e s  p a r  
s u i t e  d ' m e  c a s s e  d e s  c a n a l i s a t i o n s  d ' e f f l u e n t  a u  n i v e a u  d e  l a  r u e ;  

- les  shoap  s t o c k s  q u i  e n t r e n t  d a n s  l a  f a b r i c a t i o n  d u  savon n o i r ;  

- l e s  d 6 c h e t s  d e  f i l t r e  q u i  s o n t  e n t e r r 6 s ;  



- l e s  coques e t  f i b r e s  d e  coton qui s e rven t  d e  combust ibles  t a n d i s  que l e s  cend res  
sont  accunul6s dans l a  cour ou r6cuper6s par t ie l lement  par l e s  p e t i t s  paysans. 
La major i ty  s e r a  done r e j e t 6 e  en bordure d e  mer su r  un pour c e n t  pour 
l ' e x p o r t a t i o n .  En 1980, 36 mi l l i ons  d e  mtetres d e  t i s s u s  c o n t r o l s  l ' e a u  hu i l euse ,  
& l a  main e t  l ' e a u  savonneuse avec exctes d e  soude, reconnaissable  h l ' odeu r  e t  a 
l a  vue (couleur  foncbe, visqueuse e t  pr6sence d'fecunes). 

FITIM ou F i l a t u r e  e t  Tissaqe d e  Madagascar ( t a b l e a u  no 5)  

Ce t t e  i n d u s t r i e  n a t i o n a l i s e e  depu i s  1978 e t  s i t u 6 e  a Mahajanqa fabr ique  d e s  
s a c s ,  t o i l e s  e t  f i l s  en paka e t  j u t e  pour l a  consommation l o c a l e .  I1 n ' e x i s t e  pas d e  
v b r i t a b l e s  e f f l u e n t s :  1 '6toupe est r6cup6ree e t  b rQl6e  dans  l e s  chaudihres.  La 
populat ion tr  av a i l 1  euse e s t  d e  800. 

CIMALGA ou Compagnie d e s  Ciments Malgaches d ' h b o a n i o  

La production d e  c e t t e  compagnie e s t  vou6e 3 l a  consanmation l o c a l e  avec un 
maximun en 1978 (77 OOOt) pour une c a p a c i t 6  de c ro i s i f e r e  d e  60 OOOt/an, mais  ap rbs  
1978 l e  c h i f f r e  n ' a  d e  nouveau d6pass6 38 O O O t  qu'en 1982 avec 50 O O O t .  Ses 
e f f l u e n t s  sont :  

- gazeux sous fonne d e  g a z  carbonique CO- 61imin6 dans l 'a tmosphbre par une 
chemin6e de  50m de haut  ( l a  plus hau te  de  ~ a d a g a s c a r ) ;  

- s l i d e s :  l e s  poudres d e  ciment 6 p a r p i l l 6 e s  dans t o u t e  l a  cour d e  l ' u s i n e ;  l e s  
excr6ments d6pos6s par  l e s  o u v r i e r s  dans l e s  envi rons  proches d e  l ' u s i n e  ( 3  une 
d i z a i n e  de  mbtres  e t  dans l e s  mangroves) qui i n f e s t e n t  l e s  a l en tou r s .  Les 
morceaux d e  papier  f o r t  ( s a c h e t s  d e  c i n e n t )  s ' accunulent  s u r  l e  bord. Ce t t e  
po l l  &ion atmosph6riaue e t  aquat ique provient  du non fonctionnement d e s  W. C; 

- l i q u i d e s :  l e s  eaux hu i l euses ,  en p a r t i c u l i e r  l e s  h u i l e s  d e s  moteurs d e  l a  
c e n t r a l e  61ec t r ique  vidang6s ap re s  200 heu re s  d e  marche qui s16 tenden t  s u r  l a  
vase r o q e  l a t e r i t i q u e  d e  l a  mangrove s i t d e  au bord d e  l a  b a i e  d e  Bombetoka. 

Ce t t e  soc i6 t6  e s t  n a t i o n a l i s 6 e  depu i s  1980 (100 pour cen t )  e t  s a  populat ion 
t r a v a i l l e u s e  e s t  de  464. 

JIRAMA ou J i r o  s y  Rano Malagasy ( E l e c t r i c i t 6  e t  Eaux de Madagascar) 

S i t u e e  Mahajanga, c e t t e  soc i6 t6  na t iona l e  u t i l i s e  comme source  d ' 6ne rg i e  du  
f u e l - o i l .  Malheureusement, l e  t ransfer!  par  p ipe l ine  d e  c e t  hydrocarbure du bateau- 
c i t e r n e  3 1' usine s e  f a i t  ma1 , e t  l a i s s e  d e s  t r a c e s  reconnaissables  par  l e s  g a l e t s  
c o l o r 6 s  en no i r  b r i l l a n t  s u r  l a  plage l a t e r i t i q u e  d6couverte  3 mar6e basse .  

SOTEMA ou Soci6t6 T e x t i l e  de  Maimaa (Mahajanga) 

Ce t t e  m i n e  d e  f i l a t u r e ,  de t i s s a q e ,  de t e i n t u r e r i e  e t  d e  con fec t ion  consacre  
s e s  90 pour c e n t  d e  production pour l a  consommation l o c a l e  e t  10 pour c e n t  pour 
1' expor ta t ion .  En 1980, 36 m i l l i o n s  d e  mtetres de  t i s s u s  fabr iquhs  passent  & 3 6 , 7  
m i l l i o n s  de metres  en 1981 e t  retombent 3 32 m i l l i o n s  en 1982 par manque d e  mat ibre  
premifere. La capac i ty  maximale d e  65 mi l l i ons  d e  mtetres n ' e s t  j ana i s  a t t e i n t e .  Ses 
e f f l u e n t s  son t  t o u s  l i qu ides :  

- l e s  exc6dents de  vapeurs  d '  eau d e s  chaudiferes ne renferment pas d e  p rodu i t s  
chirniques done ne sont  pas t ox iques :  e l l e s  s '  6chappent par de  p e t i t e s  c h m i n 6 e s ;  



- 1 x i  eaux en provenance d e s  chaudiferes s o r t e n t  d e  l ' u s i n e  par  d e s  canaux; b ien  
que l i m p i d e s  e l l e s  l a i s s e n t  deposer  d e s  t a r t r e s ;  

- les eaux c o l o r 6 e s  non t r a i t f e e s  c o n t e n a n t  d e s  p r o d u i t s  ch imiques  ( n a p h t o l ,  NaCl, 
p r o d u i t s  d e  d r o q u e r i e  pour t e i n d r e  l e s  t i s s u s )  3 b a s s e  c o n c e n t r a t i o n ,  s o r t e n t  
par d e s  e v a c u a t i o n s  n a t u r e l l e s  s a n s  b a s s i n  d e  d 6 c a n t a t i o n .  Toutes  c e s  c a t e g o r i e s  
d ' eaux  usees  s m b l e n t  n ' a v o i r  aucune i n f l u e n c e  s u r  l e s  p l a n t a t i o n s  d e  c a n n e s  3 
s u c r e  t r a v e r s e e s .  C'est une s o c i 6 t 6  n a t i o n a l e  don t  l a  p o p u l a t i o n  ouvrifere 6 t a i t  
d e  4 259 o u v r i e r s  e t  c a d r e  en 1981. 

SOMIA o u  S o c i 6 t e  Malaache d l I n d u s t r i e  e t  d ' A q r i c u l t u r e  

C e t t e  s o c i 6 t 6 ,  don t  I e  s i e g e  e s t  b Mahajmga possfede d e s  zones  d e  p l a n t a t i o n s  
d i v e r s e s  e t  d i s p e r s e e s  d a m  t o u t e  l ' l l e .  L ' i n d u s t r i e  du  sisal dtAmboasary-Sud 
( p r o v i n c e  d e  T o l i a r y )  p r o d u i t  2  O O O t  par  an d o n t  90 pour c e n t  e x p o r t 6 s  s o u s  fonne d e  
f i b r e s .  Ses  e f f l u e n t s  s o n t  l e s  e a r n  d e  l a v a g e  d u  s i s a l  qu i  s o n t  t r b s  a c i d e s :  100 m3 
par  tonne  d e  sisal s o i t  200 000 m3 de c e s  eaux par an d ' apr fes  l e s  r e s p o n s a b l e s .  
(Systfeme d '  e l i m i n a t i o n  : non s i g n a l s )  . C '  est une i n d u s t r i e  6t rangtere  ( f o r t e  
p a r t i c i p a t i o n  btrangtere ,  p resque  100 pour c e n t )  , dont  l a  popu la t ion  ouvri fere  est d e  
700 ( c u l t u r e  e t  t r a i t m e n t )  . 
5ICA o u  Soc i6 t6  I n d u s t r i e l l e  e t  Commerciale Abdulla 

Toute l a  p roduc t ion  d e  c e t t e  H u i l e r i e  e t  Savonner ie  d o n t  l e  s i k q e  e s t  3 
Morondava est d e s t i n 6 e  b l a  consommation l o c a l e .  S e u l e  une p a r t i e  d e s  t o u r t e a u x  est 
e x p o r t 6 e  ( s a n s  p r e c i s i o n ) .  S e s  e f f l u e n t s  d o i v e n t  6 t r e  l e s  mfemes que pour les  a u t r e s  
h u i l e r i e s  et s a v o n n e r i e s .  Le g 6 r a n t  s i g n a l e  comme moyen d l  6 l i m i n a t i o n ,  I '  fegoiit. 
C'est une i n d u s t r i e  privfee btranqfere,  don t  l a  p o p u l a t i o n  ouvri tere  est d e  28. 

S.N.H.U. ou  Soc i6 t6  Nouvel le  d e s  H u i l e r i e s  d e  T o l i a r y  

C e t t e  s o c i 6 t 6  comprend 6galement une s a v o n n e r i e  e t  s a  p roduc t ion  est d e s t i n 6 e  3 
l a  consommation l o c a l e .  Les e f f l u e n t s  s e n t  les mfemes que pr6c6demment. Les e f f l u e n t s  
l i q u i d e s  accunu l6s  d a n s  un g rand  b a s s i n  ex t e r n e  a t t e n d r a i e n t  peut-fetre un 
t r a i t e m e n t .  C e t t e  e n t r e p r i s e  comprena i t  avan t  s a  fe rmeture  (d6bu t  1983) 491 
o u v r i e r  s. 

WVRAGES HYDRAULIQUES ET INSTALLATIONS HYDRELECTRIQUES DU 
L I T T O R A L  ET DE L'ARRIERE - PAYS 

Pr inc ioaux  ouvraaes  h v d r a u l i a u e s  i n f l u a n t  s u r  Ie  l i t t o r a l  e t  l e s  eaux cf i t i feres  

Deux g r a d e s  c e n t r a l e s  h y d r o 6 1 e c t r i q u e s :  ANDEKALEKA (116 MW) e t  NAMORONA 
( 5  000 KW) anenagees respec t ivement  s u r  l e s  r i v i f e r e s  Vohi t ra  e t  Namorona semblen t ,  
d ' a p r g s  l a  J i r a m a ,  n ' a v o i r  a u c i n e  i n f l u e n c e  s u r  l ' e n v i r o n n e m e n t .  

Le b a r r a g e  d e  Dabara c o n s t r u i t  s u r  l a  r iv i fe re  Morondava 3 Morondava pour 
i r r i g u e r  l a  p l a i n e  d e  Morondava (SODEMO) de 2  000 ha env i ron  e s t  soupqonn6 pour S t r e  
l a  cause  d e  1 1 6 r o s i o n  du  l i t t o r a l  d e  l a  v i l l e ,  b i e n  que l e  S e r v i c e  d u  Genie r u r a l  ne 
l a  r e c o n n a l t  pas .  Cons t i tub :  - d ' m  s e u i l  d 6 v e r s a n t  en beton arm6 de 200m e n v i r o n ,  
p r o t e g e  par une d i q u e  en t e r r e  d e  380m d e  long ;  d ' i n e  p r i s e  2 2  p e r t u i s  munis d e  
vannes;  d '  in d e s s a b l e u r  h 2  b a c s  d e  10m d e  l a r g e ,  100m de long  e t  5m d e  profondeur  2 
l ' e t i a g e .  Le d e b i t  d e r i v e  e s t  d e  24 m3/s. D ' a p r h s  l e  s e r v i c e  du  Genie r u r a l ,  6 t a n t  
donne l e  d e b i t  d e r i v e  f a i b l e  par  r a p p o r t  au d e b i t  d e  l a  r i v i h r e ,  l a  mise  en p l a c e  d e  



l a  p r i s e  n ' a f f e c t e  nul lanent  l e s  regimes n a t u r e l s .  La mise en place du s e u i l  
d6versant e n t r a l n e  m r6haussement du l i t  m o n t  par rapport  h s a  c 8 t e  i n i t i a l e  mais 
sans  qrav i t 6 .  

n cfttifere d e  l a  v i l l e  d e  Morondava (d'aprfes Neuvy, G.) 

Deux phenomknes importants  on t  une inc idence  su r  l a  s t a b i l i t y  du s e c t e u r  c f t t i e r  
de l a  v i l l e  d e  Morondava: l e s  c a p t u r e s  p6riodiques e n t r e  l e s  r iv i te res  Kabatomena e t  
Morondava d '  m e  p a r t ,  e t  l e s  nappes a r t h s i e n n e s ,  d '  a u t r e  p a r t .  S i  l a  Kabatomena a 
l e  p lu s  f o r t  d e b i t ,  e l l e  appor te  du  s a b l e  dans  l a  mer qui  l e  t r a n s p o r t e  su r  l a  plage 
de  Morondava. S i  l a  r i v i h r e  Morondava a l e  plus f o r t  d e b i t ,  l e  s a b l e  c o n t i n e n t a l  
a r r i v e  au nord d e  l a  v i l l e  e t  s'en 61oigne: c e  qui f avo r i s e  I ' fefosion d e  l a  c 6 t e .  A 
mar6e bas se ,  d e s  r6surgences d ' eau  d o m e  app ra i s sen t  s u r  l a  p lage ,  e t  3 l a  s u i t e  
d ' i n e  sa i son  t r b s  hunide, il peut y avo i r  ph6nombne d e  boulance par courant  
ascendant ,  par t icu l ihrement  redoutable  pour l e s  l o u r d s  ouvrages comme l e s  & p i s  
monoblocs d e s t i n e s  & prot6ger l a  cftte.  

En o u t r e ,  l a  cons t ruc t ion  d e  bar rage  de  Dabara pour l a  mise en va leur  d e  l a  
p l a ine  d e  Morondava per turbe  l e  cheminement du s a b l e  v e r s  l a  mer. La dev ia t i on  du 
c a n a l  Hel lo t  v e r s  l a  passe d e  Betania en 1950-1951 a ferme l ' anc i enne  embouchure 
s i t u 6 e  3 11ext r6mi t6  Sud d e  l a  v i l l e .  La nouvel le  embouchure e s t  h proximity de l a  
v i l l e .  De c e  f a i t ,  l a  passe Hel lo t  n ' e x i s t a n t  p lu s ,  Morondava e s t  ma1 prot6g6e. 

La conjoncture d'6vfenements l a  p lus  menqante  pour l ' e x i s t e n c e  d e  Morondava 
s e r a i t  l a  su ivante :  m e  f o r t e  tempete cyclonique par haute mer , en maree de  v i v e  eau 
except ionnel le ,  en houle d e  regime ouest-sud-ouest f i n  mars, aprbs  une s 6 r i e  
d 'ann6es t r b s  hunides.  La p r o b a b i l i t y  d ' i n e  t e l l e  conjoncture e s t  f a i b l e ,  mais pas 
impossible. 

TRANSPORT 

Modes e t  movens de  t r anspo r t  s u r  l e  l i t t o r a l  e t  d a m  l e s  eaux c b t i h r e s  

La naviga t ion  po r tua i r e  e s t  e f f e c t i v e  par d e s  embarcations d e  s e r v i t u d e  l i 6 e  au 
port  d ' a t t a c h e :  

- l e s  cha lands ,  bateaux coque m6ta l l ique ,  3 fond p l a t  u t i l i s e s  comme moyens d e  
transbordement d e  marchandises, d ' m  nav i r e  long c o u r r i e r  ou d ' m  g r o s  caboteur  
mouil l6 au l a r g e  au po r t  d e  ba t e l age ,  ou comme moyenS d e  s tockage temporaire;  

, 

- l e s  remorqueurs s e  deplaqant  3 l ' i n t e r i e u r  du p o r t  pour f a c i l i t e r  l e s  manoeuvres 
d 'accos taqe  e t  d e  d6costaqe d e s  nav i r e s  ou a u s s i  pour t r a i n e r  l e s  chalands.  

La naviga t ion  au bornage e s t  assur6e  par : 

- l e s  bou t r e s ,  h deux mats c o n s t r u i t s  avec d e s  planches monongo (9. Xanthoxylon) . 
11s peuvent t r a n s p o r t e r  jusqu 'h  30 tonnes d e  marchandises ou de  produi t s  locaux 
( r i z ,  manioc, c iment ,  e t c . )  d 'une v i l l e  c 8 t i h r e  m e  a u t r e ;  

- les q o e l e t t e s ,  genre  d e  b o u t r e s  3 in mat, motorisks ou non, u t i l i s 6 e s  s u r t o u t  
su r  l a  cflte Ouest . 

La navigat ion au cabotaqe e s t  p ra t iqu6e  par l e s  p e t i t s  cabo teu r s  e t  l e s  q r o s  
caboteurs  t r anspo r t an t  un f o r t  tonnage d e  merchandises e n t r e  l e s  diff6rent .s  p o r t s  du 



pays t a n d i s  que l a  n a v i g a t i o n  au long  c o u r s  e s t  assurt5e par l e s  l o n g s  c o u r r i e r s  q u i  
a f  f r e t e n t  l e s  marchandises  en provenance ou h d e s t i n a t i o n  d e s  pays & r a n g e r s .  

Rem ar quons que : 

- l e  t r a n s p o r t  d e  personnes  pa r  v o i e  mar i t ime  r e s t e  n 6 g l i g e a b l e  par  r a p p o r t  h 
c e l u i  par v o i e  rou t i fe re .  Les ba teaux  ne t r a n s p o r t e n t  que d e s  marchand ises ;  

- c e r t a i n e s  p i r o g u e s  a v o i l e  d e  g rande  t a i l l e  (Em) de l a  c 6 t e  sud-ouest 
c o n s t r u i t e s  en une s e u l e  pifece avec d e  q r o s  t r o n c s  d '  a r b r e s  ( 2  b o i s  1 6 g e r )  e t  
pourvues d ' m  b a l a n c i e r ,  peuvent t r a n s p o r t e r  8  2 10 personnes  o u  une c h a r g e  d e  
p l u s  d ' u n e  t o n n e ,  d ' m  v i l l a g e  c 6 t i e r  2 un a u t r e .  Non immat r icu l6es ,  e l l e s  
j o u e n t  un r61e  p r imord ia l  d a n s  l a  pfeche a r t i s a n a l e .  

yolune du  commerce i n t e r n a t i o n a l  

Pour Madagascar, q u a t r e  p r inc ipaux  p o r t s  a s s u r e n t  l e  t r a n s i t :  Toamasina, 
Mahajanqa, Antseranana e t  T o l i a r y .  En 1981, l e  vo lune  g l o b a l  du commerce 
i n t e r n a t i o n a l  s t 6 l & v e  h 1 288 6 4 5 t  - i m p o r t a t i o n s  e t  e x p o r t a t i o n s  compr i ses .  

Le t r a f f i c  b l ' i m p o r t a t i o n  pour 1981 a  a t t e i n t  987 524 t o n n e s  don t  954 252,289t  
c'est-%-dire l e s  9 6 , 6  pour c e n t  d6barqu6es  o n t  6t6 pass6es  aux q u a t r e  p o r t s  
6nun6r6s  c i - d e s s u s  e t  l e  r e s t e  h H e l l - V i l l e  e t  a Tolagnaro ( t a b l e a u  no 6 ,  annexe 
1 1 ) .  Les 33 271,711t r e s t a n t e s ,  s o i t  l e s  3 , 4  pour c e n t  d e s  marchand ises  
impor t6es ,  o n t  6 t 6  debarqu6es  3 H e l l - V i l l e  e t  h Tolaqnaro.  Ce t a b l e a u  montre  
1' importance d e  1' impor ta t ion  d e s  hydrocarbures  (417 320 t )  qui r e p r e s e n t e n t  42,26 
pour c e n t  d u  t o t a l  d e s  i m p o r t a t i o n s ,  v i e n n e n t  e n s u i t e  l e  r i z  ( 1 6  pour c e n t ) ,  l e  
c iment  (11,98 pour c e n t ) ,  e t c .  Le p o r t  d e  Toamasina r e s t e  d e  l o i n  l e  premier p o r t  d e  
Madagascar avec 703 241 t d e  marchand ises  d6bar qukes,  p u i s  v  i e n n e n t  Mahaj anga 
115 % 6 t ,  Antseranana 84 102 ,289 t  e t  T o l i a r y  51 3 5 3 t .  Le t r a f i c  l ' e x p o r t a t i o n  
(1980-82) s e  resume dans  l e  t a b l e a u  no 8 de l ' a n n e x e  11. 

F l o t t e  Na t iona le  ( s o u r c e :  D i r e c t i o n  d e  l a  mar ine  marchande-Antananarivo) 

La n a v i g a t i o n  p o r t u a i r e  c m p r e n d :  

1981 : 205 c h a l a n d s  et remorqueurs  d e  T.J.8 = 10 204,265 
1982 : 349 c h a l a n d s  e t  remorqueurs  d e  T.J.6 = 17 767,02 

Les ba teaux  d e  p l a i s a n c e  : 



La naviga t ion  t r a d i t i o n n e l l e  e f f e c t i v e  par l e s  go61et tes  e t  l e s  bou t r e s  recens6s  
par l e s  s e r v i c e s  provinciaux de l a  marine marchande ( S .  P.M.M.) s e  r e p a r t i s s e n t  comme 
s u i t  : 

Tomasina  2 59,08 - 
Antseranana 1 69,85 56 
Maha j ang a 17 357,17 73 
To1 i a r  y 92 2 102,23 - 
.......................................................................... 
Total  112 2 588,33 129 1 167.54 

En 1982, l e  tonnage r 6 a l i s 6  par c e s  moyens d e  t r a n s p o r t  s e  c h i f f r e  3 8 496t a 
l'embarquernent et h 10 890t au d6barquement pour t o u s  l e s  p o r t s  malqaches. 

La f l o t t e  d e  p&che i n d u s t r i e l l e  

En 1981 e t  en 1982, c e t t e  f l o t t e  comprenait l e  meme nombre t o t a l  de  46 nav i r e s  
d e  longueur sup6r ieure  ou i n f 6 r i e u r e  3 24m suivant  l e  t ab l eau  ci-aprfes: 

...................................................................... 
Ann6e Nanbre d e  n a v i r e s  Long ueur T.J.0 T.P.L. 



La f l o t t e  au commerce 

De 1981 3 1982, l e  nombre d e  bateaux v a r i e  t r b s  peu, d e  13 h 14 pour l e  q r o s  
c a b o t a g e  e t  d e  38 h 44 po.ur l e  bornage.  Le t a b l e a u  c i -dessous  donne une i d 6 e  d e  
c e t t e  f l o t t e  en 1982. 

.................................................................... 
Genre d e  n a v i g a t i o n  Nombre T. J.B T.P.L 

................................................................... 
Remarquons que pour t o m  c e s  g e n r e s  d e  n a v i g a t i o n ,  l e  nombre d e  m a r i n s  immat 
a u p r e s  d e s  s e r v i c e s  p rov inc iaux  d e  l a  mar ine  marchande (5.P.M.M) augmente d e  1979 h 
1982. 

Antseranana 
Maha j ang a  
Toamasina 
T o l i a r  y  

I n c i d e n c e s  du  t r a n s p o r t  s u r  l e s  6cosystbmes 

Ordures  r e j e t 6 e s  d a n s  l e  p o r t  

Les n a v i r e s  a u  q u a i  e f  f e c t u e n t  uniquement d e s  o p e r a t i o n s  commercia les .  En 
g e n e r a l ,  1' 6vac ua t ion  d e s  dbcombres,  o r d u r e s ,  c a i s s e s  f e c a l e s ,  m a t i h r e s  quelconques ,  
r 6 s i d u s  e t  eaux d e  n e t t o y a g e  d e s  c a l e s  e t  s o u t e s  d e s  n a v i r e s  a y a n t  c o n t e n u  d e s  
h u i l e s  v 6 g 6 t a l e s  o u  m i n e r a l e s ,  s ' e f f e c t u e  en h a u t e  mer ( 3  30 m i l l e s  d e s  c f i t e s )  . I1 
en est d e  mhe du  d6gazaqe et du  d e b a l l a s t a g e  d e s  n a v i r e s  p 6 t r o l i e r s .  Q u e l q u e f o i s  
cependant  , ce rteglement n ' e s t  p a s  r e s p e c t 6  e t  l ' o n  t r o u v e  p a r f o i s  d e s  f l a c o n s  o u  d e s  
b o l t e s  v i d e s  d e  bo i s son  f l o t t a n t  h l a  s u r f a c e  d e  l ' e a u .  I1 y a  que lques  ann6es  l e s  
eaux d e  T o l i a r y  6 t a i e n t  p o l l u t e s  p a r  d u  mazout q u i  s ' 6 t a i t  peut-fetre 6chapp6 d 'un  
b a t e a u  3 q u a i .  C e t t e  odeur  d e  g a s - o i l  e n v a h i s s a i t  l a  r e g i o n .  

Pour d e s  r a i s o n s  huna ines ,  on l a i s s e  e n t r e r  en r a d e  l e s  c a r g o s  c h a r g e s  en â‚¬!t 
d e  d 6 t r e s s e .  Les c a r c a s s e s  d e  c e s  ba teaux  abandonn6s d a n s  l e s  b a i e s  d e  T o i l a r y ,  d e  * 
Tolagnaro e t  d t A n t s e r a n a n a  r a p p e l l e n t  l e s  p o l l u t i o n s  a tmosph6rique e t  a q u a t i q u e  
occas ionn6es  aprfes l e u -  6cho uage: 

- du  b&teau  g r e c  c h a r 9 6  de f a r i n e  6chou6 h Tolagnaro,  il y a  m e  d i z a i n e  d ' a n n e e s ,  
s ' e x h a l a i e n t  d e s  o d e u r s  naus6abondes i n f e s t a n t  d e s  k i l o m e t r e s  t o u t  a u t o u r ;  

- l e  b3 teau  g r e c  t r a n s p o r t a n t  du  charbon d e  t e r r e  e t  i n c e n d i 6  a v a i t  b r W 6  pendant 
t o u t e  une annee d a n s  l e  l aqon  du  Grand R6cif d e  T o l i a r y .  Ce qu i  a  provoquk une 
p o l l u t i o n  thermique e n t r a l n a n t  c e r t a i n e m e n t  l a  d i s p a r i t i o n  d e  l a  f l o r e  e t  d e  l a  
f a m e  mar ines  d a n s  l e  v o i s i n a g e  imm6diat. 



Manipulation au quai  

I1 y a deux ans,  l e  dbbarquement d e s  f k t s  d e  goudron sur  l e  quai de  To1 i a r y ,  
f0t.s p u t - f e t r e  manipulfes sans  beaucoup de  s o i n ,  a e n t r a l n 6 ,  non seulement l e  
sal issement  du  quai mais a u s s i  l a  po l lu t i on  deq eaux jusque sur  l e s  p lages  oil l ' o n  a 
pu rencont rer  des plaques s o l i d e s  n o i r e s ,  de p lus i eu r s  d6eimfetres e a r r 6 s .  

k t u e l l e m e n t ,  l a  rencont re  t r b s  fr6quente sur  l a  pente ex t e rne  au niveau du 
f r o n t  r e c i t a l ,  e ' es t -b-d i re  dans  l a  p a r t i e  v ivante  d e s  r 6 c i f s  d e  Tol ia ry ,  e t  p lus  au 
nord,  su r  l e  r 6 c i f  f rangeant  d e  Songor i te lo ,  de s  s q u e l e t t e s  b l anch i s  done mor ts ,  de  
madreporaires  branchus, l a i s s e  supposer l a  eon&quence d e  l ' e f f e t  dl une po l lu t ion  
quelconque d e  grande anpleur qui touche e e s  6cosysttemes assez  f r a g i l e s  que sont  l e q  
r 6 c i f s  c o r a l l i e n s .  

J'ro.iet de  dfevelowement d e s  i n s t a l l a t i o n s  d e  t r a n s p o r t  ( p o r t s )  

Le dfeveloppement d e s  p o r t s  e s t  l i 6  au plan d e s  t r a n s p o r t s  qu i  e s t  116tude .  

EXPLOITATION DES RESSOURCES BIOLOGIQUES DE LA TERRE (CF. ANNEXE 111) 

Le coton 

Les s t a t i s t i q u e s  de l a  production et des  expor t a t i ons  fou rn i e s  par l e  Bureau e t  
Caisse de  S t a b i l i s a t i o n  d e s  Pr ix  du Coton se r 6 s m e n t  dans  l e s  tab leaux  su ivan t s :  

..................................................... 
Production Ann6es Quan t i t 6  en t o n n e ~  Valeurs en Fmg 
................................................... 

I 1970 18 714 928 960 000 
1971 21 695 1 286 988 000 
1972 23 882 1 419 560 000 
1973 30 628 1 823 368 000 
1974 32 290 2 044 064 000 
1975 30 728 2 137 448 000 
1976 34 731 2 658 831 000 
1977 37 081 2 830 153 000 
1978 33 087 2 799 135 000 
1 979 30 443 2 577 131 000 
1980 23 160 2 200 200 000 ..................................................... 



Coton - f i b r e  ( f i b r e s  uniquement) 
...................................................... -- ------ -------------- 

P r o d u c t i o n  E x p o r  t a  t i o n % de l a  production 
Annies ex port6e 
................................................................... --------- 

Quan t i t y  Val eur Quan t i t y  Val eur Quan t i t y  Valeur 
tonnes Fmg kg Fmq Fmg 

--------- ............................................ --- ------ -------------- 
1970 7 150 I  151 150 000 

Graine de &ton ( g r a i n e s  s ans  f i b r e s )  
................................. - ------------------- ........................ 
A n d e s  P r o d u c  t i o n E x p o r  t a  t i o n % de l a  production 

ex port6e 
---- - ............................ ----- ---------------- - ---- ------------------ 

Quan t i t y  Valeur en Quan t i t y  Valeur en 
en tonnes m i l l i o n s  Fmq en tonnes m i l l i o n s  Frng 

................................. - ........................... ---------------- 
1970 11 230 
1971 13 020 
1972 14 330 179, l  983,5 16 6 ,86  
1973 18 380 229,8 8 817,2 162, l  47,97 
1974 19 980 249,8 2 439,8 62,4 12,21 
1975 18 450 
1976 20 840 416,8 0 , I  
1977 22 250 489,s  4 700 145,8 21,12 
1978 19 855 436,8 0 
1979 18 265 401 , 8  0 
1980 13 300 332,s 0 
............................................................................ 
La c u l t u r e  du co tonnier  (Gossypiun h i r  sutun) e s t  l o c a l  i s 6 e  pr inc ipa lanent  s u r  

l e s  zones c a t i h r e s  occ iden ta l e s  d e  1' I l e  : Pmbilobe, Mahaj anga, 
Belo-sur-Tsir ibihina Morondava, Morombe, Toliary ( annexe 111, f i g .  2 ) .  

Les d i v e r s  modes d '  e x p l o i t a t i o n  en c u l t u r e  co tonnibre  sont  : 

- l a  c u l t u r e  en paysannat i nd iv idue l :  I e  paysan e s t  l e  producteur du co ton .  I 1  
achhte l e s  b i e n s  e t  s e r v i c e s  3 m e  s t r u c t u r e  d'encadrement 3 l a q u e l l e  il vend s a  
production. Ce mode d ' e x p l o i t a t i o n  e s t  c e l u i  du paysannat d ' knb i lobe ,  de 
Mampikony, de Manja, dtAnkazoabo, du Moyen Fiherenana e t  de  l a  Sede f i t a  dans  I e  
d e l t a  du Fiherenana; 

- l a  c u l t u r e  en paysannat c o l l e c t i f :  Le paysan e s t  i n t eq re  dans une s t r u c t u r e  d e  
production comme l a  Sarnangoky. La s t r u c t u r e  r y a l i s e  pour l e  paysan l a  
preparat ion d e s  s o l s ,  l e s  t r a i t e m e n t s  i n s e c t i c i d e s  e t  f o u r n i t  l e s  semences, 



e n q r a i s ,  i n s e c t i c i d e s .  Le paysan qu i  e f f e c t u e  t o u s  l e s  t r avaux  d e  semis ,  
d ' e n t r e t i e n  d e s  c u l t u r e s  e t  d e s  r 6 c o l t e s I  e s t  r6mm6r6 de son t r a v a i l  par l a  
s t r u c t u r e  d e  p roduc t ion  q u i  l u i  achg te  son c o t o n  a un p r i x  f i x e  ind6pendanment 
d e s  b i e n s  e t  d e s  s e r v i c e s  f o u r n i s ;  

- l a  c u l t u r e  i n d u s t r i e l l e :  E l l e  s ' e f f e c t u e  d a n s  d e s  e x p l o i t a t i o n s  d o n t  l e s  
s u r f a c e s  en c u l t u r e  c o t o n n i k r e  s o n t  en g e n e r a l  s u p e r i e u r e s  a 50 ha .  Ces 
e x p l o i t a t i o n s  u t i l i s e n t  d e  l a  main-dt oeuvre  s a l a r i e e .  I 1  e x i s t e  d e s  e n t r e p r i s e s  
p r i v e e s  e t  d e s  e n t r e p r i s e s  p a r a - a d m i n i s t r a t i v e s  dependant  d e  p l u s i e u r s  
orqanismes q u i  e n  a s s u r e n t  l a  g e s t i o n  ( M i n i s t b r e  d e  1 ' A g r i c u l t u r e ,  Fermes 
d t E t a t ,  C.E.A.M.P. e t  HASYMA). 

S t a t i s t i q u e s  s u r  les e n q r a i s  ch imiques  e t  l e s  p e s t i c i d e s  

E l l e s  se r e s m e n t  d a n s  I e  t a b l e a u  s u i v a n t  pour l e s  q u a t r e s  r e g i o n s  dlAmbilobe,  
Mahajanga, T o l i a r y ,  Morondava. 



Engrais 
Ur6e 
Sulfate d'aammnium 
Phosphate d'ammonium 
Sulfate de potassium 
Borac ine 
Solubor 
Superphosphate triple 

Insecticides 
Mono DDT 10130 
Endrin DOT 10140 
Mono DOT 801274 
Mono DOT 10134 
Azodrin 55,2 
Nuvacron 40 
DOT 35 
DDT 40 
DDT 50 
Carbory 1 
Decis EC 2,5 
Decis ULV 0,5 
Sumicidin EC 20 
Sumicidin ULV 2 . 5  
Benlate 
Dimethoate 
Decis EC 1,25 D 
Fluometuron 80 
Fluometuron 500 
Trifluraline 
Cypercal 200 EC 
Cypercal ULV 



La canne & suc re  

La Canne & suc re  e s t  c u l t i v 6 e  dans presque t o u t e s  l e s  r eg ions  de  Madagascar: 
d ' m e  p a r t  en p e t i t e s  p l a n t a t i o n s  paysanales d e s t i n i e s  & l a  consommation f a m i l i a l e ,  
d ' a u t r e  p a r t  en c u l t u r e s  i n d u s t r i e l l e s  concent rees  dans  l e s  r eg ions  c f t t i g r e s  & 
cond i t i ons  6cologiques favorables  : Ambilobe e t  Namakia - Mahajanga (SIRAMA = 
SIRAMAMY MALAGASY Sucre d e  Madagascar) et Nosy Be e t  B r i c k a v i l l e  - Toamasina 
(SNB-CE ou SUCRERIE Nosy Be - Cfite Est) . Actuellement l ' u s i n e  SIRANALA de  Morondava 
va fonc t ioner  dans quelques mois (annexe 111, f i g . 4 ) .  

Les s t a t i s t i q u e s  d e  l a  product ion,  de 1'6coulement d e  l a  Canne e t  du Sucre se 
r6sunent d a m  l e  tab leau  su ivan t  (remarquons que ne f i g u r e n t  pas i c i  l e s  p rodu i t s  
d6 r iv6s  de  l a  canne) : 

............................................................. 
Cannes Sucre Ventes l o c a l e s  ( suc re )  Expor ta t ion  ( suc re )  

Annies broy6es produit  Quanti ty Valeur Fmg Quan t i t y  Valeur F.O.B. 
tonnes tonnes tonnes ( au  &per t )  tonnes Fm9 

................................................................... 
1977 1 033 634 109 965 82 207 4  352 465 732 26 350 1 719 643 178 
1978 1 074 421 115 939 83 613 4  427 344 127 23  210 1 584 105 056 
1979 1 017 271 109 292 86 1 1 5  6  217 235 613 1 9  580 1 439 473 232 
1980 1 048 420 109 037 92 747 6  717 988 636 29 250 3  613 831 877 a, 
1981 1 055 059 104 699 80 398 6  905 313 852 1 2  200 2  642 798 894 - 
1982 a/ 848 136 82 159 81 122 11 423 077 612 1 0  500 1 146 970 255 - ............................................................... 

a/ ch i f  f r e s  p rov i so i r e s  - 
Source: Bureau e t  Caisse d e  S t a b i l i s a t i o n  du suc re .  Enquetes s u r  place.  

L ' ag r i cu l tu re  d c a n i d e  u t i l i s e  d e s  c h e n i l l a r d s  pour l e  labour ,  de s  t r a c t e u r s  
pour l e  hersage e t  l e  s i l l o ~ a g e .  Les p l a n t a t i o n s  s e  f o n t  en l i g n e  espacees d e  1,301-11 
avec des boutures & t r o i s  yeux. 

S t a t i s t i q u e s  sur  l e s  e n q r a i s  chimiques e t  l e s  p e s t i c i d e s  

Les donn^es obtenues n e  son t  pas complfetes c a r  c e r t a i n e s  s o c i 6 t 6 s  s o l l i c i t 6 e s  
n ' o n t  pas daiqn6 r6pondre. Aussi l a  l i s t e  des  p rodu i t s  chimiques ache t6s  par c e s  
soci6 t6s sucriferes chez un importateur  e t  pr6sent6e ci-dessous,  demeure Sgalement 
incom pi& t e  . 

L ' e f f e c t i f  de l a  populat ion y  t r a v a i l l a n t  e s t  c a m e  s u i t :  

SIRAMA (Namakia) : Total 5.172 
SNB-CE (Br ickavi l le )  : c u l t u r e s ,  2  000; u s ines ,  400; To ta l ,  2  400 
SIRAMA (Ambilobe) : pas d e  donn6es 
SNB-CE (Nosy Be) : pas  d e  donn6es 

Techniques t r a d i t i o n n e l l e s  

On u t i l i s e  s u r t o u t  l e s  bou t s  b l ancs  qu'on p l an t e  obliquement dans l a  t e r r e ,  de  
pr6f6rence dans d e s  reg ions  i r r i q u 6 e s  ou non l o i n  de  l a  nappe phrea t ique .  Avant l a  
coupe, on n ' e f f e c t u e  pas d e  b r h l i s  du champ de c a m e ,  e t  on coupe l a  canne & l a  main 
avec m e  machette.  



A. Pesticides 
T . C . A  (kg) 
U 46 D Ester HV720 G/L(l) 
Propanyl (1) 
U 46 D Fluid 720 G / L  
Actril DS (1) 
Round Up ( 1) 
Gramoxon ( 1) 
Asulox (1) 
Dim-on 80% WP (kg) 
Dalapon (kg) 
Atrazine (kg) 
Debroussaillant Concentre ( 1) 
Etaldyne (1) 
Ronstar PL kg 
Ronstar 12 L (1) 
Sel d'amine (1) 

B. Engrais 
Sulfate de potasse (tomes) 
Chlorure de potasse (t) 
Sulfate d'ammoniaque (t) 
Sulfonitrate d'ammoniaque (t) 
Ammonitrate calcaire (t) 
Ammonitrate 26% (t) 
Phosphate bicalcique ( t )  
Ur6e( t ) 
N.P.K 10-10-20 (t) 
Fleur de chaux (t) ............................................................................................................................... 

Source: Vente de la Soci6t6 dlEngrais & Produits chimiques de Madagascar (Importateur) 



Le g i r o f l e  

Sa c u l t u r e  s '6 tend  uniquement sur  l a  c 6 t e  E s t  d e  Sambava h Antalaha, de  
Maroantsetra 6  Vanqaindrano (annexe 111, f i g .  5 ) ,  s u r  une s u p e r f i c i e  d e  30 000 6  
35 000 ha (1972). Les s t a t i s t i q u e s  de  production, de vente  e t  d ' expor t a t ion  fou rn ie s  
par l e  Bureau e t  Caisse d e  Commercialisation e t  d e  S t a b i l i s a t i o n  des  Prix du Cafe, 
de  l a  Vanil le  e t  du Gi ro f l e  s e  resument dans l e  tableau su ivant :  

Production Prix du kg Vente en  EXPOR T A T  ION 
en aux m i l l i o n s  Quanti ty Valeur FOB % de l a  pro- 

Campagnes tonnes producteurs  Fmg en en m i l -  duc t ion  expor- 
tonnes l i o n s  Fmg t 6 e  (poids)  

.................................................................. 
1970/71 12  000 250 Fmg 3 000 5  278 4  696 43,98 
1971/72 3  600 275 990 7  495 5  736 208,19 
1972/73 6  100 280 1 708 6  019 4  139 98,67 
1973 /74 1 700 230 476 6  256 4  150 368 
1974/75 23 000 320 7  360 21  636 1 6  767 94,07 
1975/76 4  500 32D. 1 440 7  160 6  181 1 5 9 , l l  
1976/77 1 0  600 320 3  392 3  091 3  824 29,16 
1977/78 11 850 340 4  029 1 0  960 1 3  993 92,49 
1978/79 1 0  800 340 3  672 17 940 22 347 1 6 6 , l l  
1979/80 3  700 385 1 4 2 4 , 5  4  481 6  673 1 2 1 , l l  
1980/81 11 027 395 4  355,7 6 275 13  941 56,89 
1981/82 10 237 430 4 401,9 11 512 29 777 112,45 
------ ............................................................. 
Agricul ture  

On ne peut pas p a r l e r  d 'une v e r i t a b l e  ag r i cu l tu re :  l a  condui te  d e s  travaux 
cul turaux r e s t e  i n s i g n i f i a n t e  e t  m h e  negligee.  C 'es t  une a c t i v i t y  de c u e i l l e t t e .  Le 
g i r o f l i e r  (Eugenia) e s t  un a r b r e  qui peut a t t e i n d r e  75 ans. Pour avoi r  un bon 
rendernent, P. Hubert c o n s e i l l e  d e  l a  p l a n t e r  avec un 6cartement d e  7m x  7m, c ' e s t  6  
d i r e  200 p i eds  & l ' h e c t a r e .  I1 faut  l a i s s e r  l e s  i n t e r l i g n e s  propres e t  jusqu '6  20 
ans ,  on i n t e r c a l e  d e s  c u l t u r e s  viviferes ou d e s  16gunineuses de  couver ture  pour 
empficher l f 6 r o s i o n .  

S t a t i s t i q u e s  su r  l e s  e n g r a i s  chimiques e t  l e s  p e s t i c i d e s  

Pas de  d o n d e s  mais P. Hubert c o n s e i l l e  l ' u t i l i s a t i o n  de  funure organique, t e l l e  
que des d6chets  d e  c o m e ,  du sang d6ss6ch4, des tourteaux;  e t  d e  l a  funure m i d r a l e  
( s u l f a t e  d'ammoniaque, phosphates n a t u r e l s ,  du ch lo ru re  d e  potassium). 

Techniques t r a d i t i o n n e l l e s  

La r6co l t e  du g i r o f l e  s e  f a i t  h l a  main d ' oc tob re  6  d6cembre. Un o w r i e r  peut 
r6col  ter 30 6 40 kg d' in f lorescences ,  c '  est-&-dire 25 & 30 kg de c lous  f r a i s  par 
jour .  La production d '  essence d e  g i r o f l e  joue un r b l e  d e  regula teur  d e  revenu pour 
l e s  paysans: son ex t r ac t ion  s e  f a i t  g race  aux f e u i l l e s .  Si l a  coupe d e s  f e u i l l e s  qui 
a  l i e u  d e  janvier  en a v r i l ,  done aprfes l a  c u e i l l e t t e  d e s  f l e u r s  ( c l o u s ) ,  r e d u i t  l a  
hauteur des  g i r o f l i e r s  e t  protege ceux-ci c e n t r e  l e s  ven t s  e t  f a c i l i t e  l e s  travaux 
de l a  d c o l t e ,  n6anmoins l a  f i n a l i t y  p r inc ipa l e  de  l a  coupe r e s t e  l ' a l i m e n t a t i o n  d e s  
alambics en f e u i l l e s .  Les besoins  d ' a rgen t  du d i s t i l l a t e u r  depassent  souvent l a  
p6riode acceptable  d e  l a  coupe e t  l a  d i s t i l l a t i o n  gene a l o r s  l a  production d e  c lous .  
Le g i r o f l i e r  devient  d e  moins en moins f ruc t i f fe re .  (Ranaivoarisoa,  Th., 1980). 



Le poivre 

Sa c u l t u r e  s e  l o c a l i s e  & Nosy Be, Sambirano, Vohimarina, Sambava, Antalaha, de 
Toamasina & Mahanoro, de Mananjary a Farafangana (annexe 111, f i g . 3 ) .  Le poivre 
exporty, q u ' i l  s o i t  b lanc ,  noi r  ou v e r t  appa r t i en t  a l l e s p & c e  Piper nigrun.  Le 
poivre noir  e s t  l a  ba i e  ent iferment  sychye, g6dra lement  c u e i l l i e  avant compl&te 
matur i ty ,  prysentant  m e  couleur a l l a n t  du brun au n o i r ,  e t  une su r f ace  r idye .  Le 
poivre v e r t  e s t  l a  b a l e  c u e i l l i e  bien avant l a  maturi ty e t  vendue s o i t  en grappe, 
s o i t  6gren6e e t  conservye dans de  l a  saunure ou du v ina iq re .  Le poivre blanc e s t  l a  
ba i e  d6barass6e de son ypicarpe e t  d e  son m6socarpe externe .  I1  f au t  3  kg de poivre 
v e r t  a r r i v e  6 maturity pour obteni r  1 kg de poivre n o i r .  La production de  Madagascar 
en poivre b lanc ,  presque marginale,  ychappe & tou t  con t rb l e ,  notamment s t a t i s t i q u e .  

L16volution d e  l a  production e t  des  expor t a t ions  du poivre v e r t  e t  du poivre 
no i r  selon I e  Bureau e t  Caisse d e  Commercialisation e t  d e  S t a b i l i s a t i o n  des  Prix du 
Poivre,  e s t  indiqu6e dans l e s  tableaux su ivants :  

POIVRE V E R T  
...................... --- ------ ......................................... 

Production Exportation % de l a  production 
Andes  Quanti ty Valeur e n m i l -  Quantity Valeur FOB expor t6e  

(tonnes) l i o n s  de  Fmg ( tonnes) mi l l ions  de Fmg ( poids) 
----------- ................................. ............................ 
1971 200 2  0  149,8 120,3 74,9 
1972 400 40 360,7 182,8 90,18 
1973 600 60 547, l  270,E 91,17 
1974 700 70 657,3 285, l  93,9 
1975 800 80 633,7 290,9 79,21 
1976 1 000 100 985 454 98,5 
1977 1 000 100 1 065 5  72 106,5 
1978 1 000 100 587,7 328,l  58,77 
1979 1 000 100 676,5 316,7 67.65 
1980 1 000 100 
......................... .................................. -------------- 

POIVRE NOIR --- -------------- ..................................................... 
Production Exportation % de l a  production 

Annies Quanti ty Valeur en m i l -  Quan t i tg  Valeur en m i l -  exportye 
t o n n e s )  l i o n s  d e  Fmg ( tonnes) l i o n s  de  Fmg ( poids) 

---------- ................................ ............................ 
1970 3  000 
1971 3  000 375 1 284 315, l  42,8 
1972 3  600 540 3  825 821,5 106,27 
1973 3 500 525 3  193 755 91,22 
1974 3  200 480 2  241 , l  762,3 70.03 
1975 3  200 5  76 3  461,2 1 071,5 108,16 
1976 2  800 504 2  958,2 1 066, l  106,61 
1977 2  600 481 2  682,8 1 253,8 103,18 
1978 2  500 487,5 1 565,7 742,3 62,62 
1979 2  500 487,s 1 893,7 6  54 75,75 
1980 2 500 500 2  640,8 564,5 105,63 
1981 2  500 562,5 
........................... ---------------- ................................. 
NB: Les c h i f f r e s  supyrieures & 100 pour cent  indiquent  que l ' e x p o r t a t i o n  

comprend m e  p a r t i e  de  l a  production de l ' annep  p r g d d e n t e .  



L'agr icul ture  

Le poivrier  ne donne pas l i e u  6 m e  plantation proprement d i t e ,  6 l 'exception de 
quelques timides e s s a i s  en cours. Cette l i a n e  se  t r o w e  surtout en cu l tu re  associee 
d i t e  "d'appoint" p r a t i q d e  ordinairement s u r  l e s  arbres d 'mbrage des c a f e i e r s  e t  
rarement come cu l tu re  de "case" sur l e s  arbres qui entourent I '  habitat ion du 
paysan. I1 s 'avere  par l a  s u i t e  d i f f i c i l e  de dresser  un inventaire des super f i c ies  
p lan t i es .  Cette surface a  6te 6valwSe 6 1 800ha en 1972. La c u e i l l e t t e  se f a i t  & l a  
main en mai-juin & Nosy Be pour l e  poivre v e r t  e t  en avril-mai sur l a  c6te Est. Le 
poivre noir se reco l te  e n t r e  juillet-septembre & Nosy Be - Sambirano e t  sur l a  c6te  
E s t ,  e l l e  a  l i e u  de j u i l l e t  & aotit. 

S ta t i s t iques  sur l e s  enqrais chimiques e t  l e s  pes t ic ides  

Pas de d o n d e s  s t a t i s t i q u e s  obtenues mais P. Hubert s iqnale  tou te fo i s  que I e  
poivrier  a  besoin de  funure orqanique e t  de funure m i d r a l e :  phosphate t r i ca lc ique ,  
d o l m i e ,  chlorure de potassiun. 

Techniques t r ad i t ionne l les  

Le poivrier  a  besoin de tu teurs  morts (grands piquets de bo i s  de 3  6 5m de haut) 
ou de preference de tuteur vivant qui ombrage c e t t e  l i a n e  e t  l u i  permet d ' s t r e  
vigoureuse tout en l a  soutenant. P. Humbert conse i l l e  de planter des tu teurs  & 2m 
sur 2m. s o i t  2.500 tu teurs  6 l ' hec ta re .  

La v a n i l l e  (annexe 111, f i g .  6 )  

Les zones de  grande production s e  s i t u e n t  dans l a  region dfAntalaha: Antalaha, 
Sambava, Andapa, Vohimarina; e t  dans l a  region de  Toamasina: Maroantsetra, Mananara, 
Sainte-Maire, Soanierana-Ivonqo, F6n6rive-Est, Vavatenina. 

Les zones de p e t i t e  production s e  rencontrent dans l a  region dtAntseranana: Nosy 
Be, h b a n j a ,  Ambilobe. La p5riode de reco l te  a  l i e u  de mai & novanbre. 

Les s t a t i s t i q u e s  de production, de vente e t  d 'expor ta t ions  fournies par l e  
Bureau e t  Caisse de  S tab i l i sa t ion  des  Prix du Cafe, de  l a  Vanille e t  du Girofle,  s e  
r6sunent dans l e  tableau suivant:  

Productions Prix du kg Vente en Exporta- Valeur FOB % de l a  pro- 
Andes  (vrac) en aux mil l ions  t i o n s  en mil l ions  duction expor- 

tonnes productions de Fmg (tonnes) de Fmg t6e (poids) 

1970 1 330 150 199,5 1 214 3  586 
1971 1 508 220 331,8 1 159 3 565 76,86 
1972 1 490 220 327,8 1 055 3  337 70,80 
1973 660 220 145,2 71 9  2 114 108,9 
1974 800 240 192 1 295 4 265 161,88 
1975 1 426 2  50 356,5 858 2  966 60,17 
1976 866 250 216,5 1 101 4  733 127,14 
1977 550 2  80 154 1 713 8  751 311,45 
1978 250 330 82,5 1 409 8  675 563,6 
1979 800 500 400 427 3 002 53,38 
1980 1 128 600 676,8 424 3 918 37,59 
1981 700 6  54 7  961 
....................................................................... 
NB: Les c h i f f r e s  d' exportation sup6rieurs & ceux de l a  production comprennent 

par t iel lement l e  stock des ann6es p redden tes .  



Avant de c u l t i v e r  l e  v a n i l l i e r  ( 9 .  Van i l l a ) ,  i l  f au t  d'abord p l an te r  l e  t u t eu r .  
Quand l e  v a n i l l i e r  q rand i r a ,  il t a u t  l ' e n r o u l e r  autour des  branches du t u t e u r  a f i n  
de ne pas l e  l a i s s e r  t r a i n e r  sur  l e  s o l .  

S t a t i s t i q u e s  sur  l e s  eng ra i s  chimiques e t  l e s  p e s t i c i d e s  

Pas de d o n d e s ,  mais l e  v a n i l l i e r  exige d e  l a  funure orqanique ( fumier ,  compost, 
eng ra i s  v e r t ,  e t c . )  e t  de  l a  funure minerale ( s u l f a t e  d'ammoniaque, chaux, e t c )  . 

Techniques t r a d i t i o n n e l l e s  

Au moment de  l a  f l o r a i s o n ,  comme l a  s t r u c t u r e  sp5cia le  de l a  f l e u r  de l ' o r ch id6e  
qu ' e s t  l e  v a n i l l i e r  empfiche l a  fecondation,  l'homme i n t e r v i e n t  pour l ' a s s u r e r .  

On c u l t i v e  I e  ca f6 i e r  (Coffea robusta)  sur  l a  c 6 t e  E s t  d e  Vohimarina b 
Vangaindrano, Sambirano, N o s y  Be (annexe 111, f i g .  1 ) .  

S t a t i s t i q u e s  de  l a  production, de l a  vente e t  d e  l ' e x p o r t a t i o n  

Les c h i f f r e s  i n d i q d s  ci-dessous concernent l a  production e t  l ' e x p o r t a t i o n  
t o t a l e s  de d i f f 6 r e n t e s  esofeces. 

................................. -- ---- ...................................... 
Production Prix du kg Vente en Quant i ty  Valeur FOB % de l a  produc- 

Campagnes en tonnes aux produc- mi l l i ons  en m i l l i o n s  t i o n  export6e 
t e u r s  en Fmg Fmg tonnes Fm9 en poids 

.......................................................................... 
1970/71 70 300 105 7 3 8 1 , 5  5 3 1 9 8  1 1 4 9 0  75,67 
1971/72 47 200 135 6  372 5 7 2 6 9  1 1 1 4 6  121,33 
1972/73 57 200 135 7  722 57 424 11 606 100,39 
1973/74 65 400 135 8  829 69 479 1 5  321 106,23 
1974/75 64 500 165 1 0  642,5 59 180 12  096 91,75 
1975/76 65 000 165 10 725 70 453 19  409 108,39 
1976/77 50 000 165/170 8  250 51 325 37 116 102,65 
1977/78 71 250 180 12 825 62 229 45 198 87.34 
1978/79 58 500 180 10 530 49 290 27 594 84,26 
1979/80 69 500 185 1 2 8 5 7 , 5  6 6 0 4 5  4 5 5 6 2  95,03 
1980/81 64 688 215 1 3  907,9 59 293 31  720 91,66 
1981 /82 58 514 250 1 4 6 2 8 , 5  5 0 5 1 6  2 7 8 4 0  86,33 
.................... ---- -- ---- ............................................ 
Source: Bureau e t  Caisse d e  Commercialisation e t  d e  S t a b i l i s a t i o n  des  Prix du 

Caf6, de l a  Vanil le  e t  du Girof le .  

Le c a f g i e r ,  p l a n t e  p6renne pouvant v i v r e  40 ans,  s e  c u l t i v e  par bouture en 
u t i l i s a n t  l e s  rameaux or thot ropes ,  par  a rcure  ou marcottage, ou par semis. Dans 
tous  l e s  c a s ,  I e  jeune ca f6 i e r  a  besoin d'embrage e t  on l ' a s s o c i e  d ' a u t r e s  p l an te s  
en general  des 16gunineuses. Sur l a  c b t e ,  l a  p l an ta t ion  de  ca f6 i e r  occupe environ 
180 000 ha. 

Techniques t r a d i t i o n n e l l e s  

La r6co l t e  s e  f a i t  l a  main c e r i s e  par c e r i s e .  Les c e r i s e s  s e n t  plac6es sur  des  
n a t t e s  en couche de 4  h 5  on d16paisseur  e t  e l l e s  sont  r e m d e s  p lus i eu r s  f o i s  par 
jour .  On l e s  l a i s s e  d c h e r  a i n s i  pendant t r o i s  semaines. Les c e r i s e s  &ches son t  
d6cortiqu6e.s au p i lon  ou dans d e s  d6cort iqueuses.  



P a l m i e r s  6 h u i l e  ( g .  E l a e i s )  

11s se c u l t i v e n t  d e  Sambava e t  d a n s  l a  r e g i o n  d e  Toamasina j u s q u '  6 Manakara 
a n n e x e  111, f i g .  7 ) .  

Le pa lmie r  & h u i l e  se m u l t i p l i e  uniquement pa r  g r a i n e s  que l ' o n  met 6 germer 
d a n s  d e s  c a i s s e t t e s .  4prfes t r o i s  & q u a t r e  mois ,  l e s  g r a i n e s  qerm6es s o n t  p l a c 6 e s  
t o u s  l e s  10cm dans  une p r 6 - @ p i n i & r e ,  pendant  q u a t r e  & s i x  mois.  Les p l a n t u l e s  s o n t  
par  l a  s u i t e  t r a n s p l a n t e e s  d a n s  une @pin i fe re  e t  r e p i q d e s  t o u s  l e s  80cm d~ e l l e s  
r e s t e r o n t  12  mois. Sur 1' emplacement d e f i n i t i f ,  l e s  f u t u r s  p a l m i e r s  s o n t  e s p a c 6 s  
t o u s  les 9 metres. A q u a t r e  a n s  l e  palmier  p o r t e  d e s  r6gimes i n t 6 r e s s a n t s  e t  v e r s  10  
- 1 2  a n s ,  l e  r e n d m e n t  a t t e i n t  e n v i r o n  1 5  t o n n e s  6 1' h e c t a r e .  

S t a t i s t i q u e s  sur les e n q r a i s  ch imiques  e t  l e s  p e s t i c i d e s  

Nous n' avons p a s  ob tenu  d e  d o n d e s  p r e c i s e s .  La l i s t e  c i -aprfes  c o n c e r n e  les  
a c h a t s  e f f e c t u e s  par l a  S o c i W  SAMBAVA VOANIO chez  un i m p o r t a t e u r .  

---------- ------- --- ------- ............................. 
Nature  d e s  p r o d u i t s  ch imiques  1979 1980 1982 
.................... ---- ................................... 
P e s t i c i d e s  h e r b i c i d e s :  

L i n d a p o d r e  1 , 3  % 2 000 kg 
L i  nd apo ud r e  25 500 kg 
Dr i fhne  AP/EC 1 000 1 1 000 1 
h i t r i l  T l  180 1 180 1 
Round Up 160 1 150 1 
2.4.5-T 1 000 kg 
E thy l  p a r a t h i o n  1 000 1 

Engre i s :  
Ch lorure  d e  p o t a s s e  1 000 t 1 200 t 
Phosphate b i c a l c i q u e  450 t 850 t 
Superphosphate  s imple  130 t 
Kiedrite 220 t 

..................................................... 
Source:  Vente d e  l a  Soc i6 t6  d l E n g r a i s  e t  P r o d u i t s  ch imiques  d e  

Madagascar 

Techniques t r a d i t i o n n e l l e s  

Les r6gimes c u e i l l i s  d e p u i s  48 h e u r e s  s o n t  t r a v a i l l 6 s  l a  mache t t e  pour 
d e t a c h e r  les f r u i t s  q u i  s e r o n t  p l a c e s  pendant 20 minutes  d a n s  un f t ~ t  d e  200 1 
c o n t e n a n t  d e  l ' e a u  b o u i l l a n t e .  Les f r u i t s  6 b o u i l l a n t 6 s  s o n t  p r e s s e s  a u  moyen d ' u n e  
p r e s s e  r u s t i q u e .  Par c h a u f f a g e  d e  1' e x t r a i t  d e  p r e s s e ,  on r6cupfere l ' h u i l e  d e  palme. 

Riz - 
Sa c u l t u r e  se f a i t  s u r t o u t  s u r  les  h a u t s  p l a t e a u x ,  mais  e l l e  se f a i t  d a n s  l e s  

zones  cfttieres & Marovoay, Bas Mangoky ( Morondava) , Bas Fiherenana ( T o l i a r y )  e t  
Pmbilobe ( d g i o n  d' Antseranana)  . ( C e r t a i n e s  Soci6 t 6 s  cependant  n' o n t  p a s  daign6 
&pondre  2i nos l e t t r e s  e t  l e s  s t a t i s t i q u e s  n e  peuvent 6 t r e  f o u r n i e s ) .  Pour c e s  
q u a t r e  r e g i o n s  c f t t i g r e s  p r o d u c t r i c e s  d e  r i z ,  l e  S e r v i c e  d e  l a  P r o t e c t i o n  d e s  
V6g6taux du M i n i s t e r s  d e  l a  P roduc t ion  a g r i c o l e  e t  d e  l a  R6forme a g r a i r e  (MPARA) 
s i g n a l e  que l a  consommation a n n u e l l e  d e  p e s t i c i d e s  pour l a  l u t t e  c e n t r e  l e s  poux d e  
r i z  Hispa g e s t r o i  e t  T r i c h i s p a  s e r i c e a  e s t  d e  450 t o n n e s  d e  d i o x a c a r b e  ( carbamate) 
e t  300 t o n n e s  d e  hinosan.  



S i s a l  - 
Quelques  s o c i 6  t 6 s  6  trangfe res e n t r e p r e n n e n t  l a  c u l t u r e  d e  c e t t e  p l a n t e  dans l a  

r e g i o n  d1Arnboasary-Sud et  d e  Morondava ( a n n e x e  111, f i g .  8 ) .  Le d e f i b r a g e  d e s  
f e u i l l e s  p r o d u i r a i t  d e s  eaux u s 6 e s  c o r r o s i v e s  h l a  peau.  

P r o t e c t i o n  d e s  v6& t aux  
Ãˆ 

Les c r i q u e t s  Locus ta  m i g r a t o r i a ,  Nomadacris s e p t a  f a s c i a t a  c o n s t i t u e n t  d e s  
f l 6 a u x  de  l a  v e g e t a t i o n .  L t E t a t  lui-meme, p a r  l e  S e r v i c e  d e  l a  P r o t e c t i o n  d e s  
V6g6taux (MPARA) e n t r e p r e n d  l a  l u t t e  a n t i a c r i d i e n n e  d a n s  t o u t  l e  pays .  Les a i r e s  d e  

..? 

r e p r o d u c t i o n  s o n t  l o c a l i s 5 e s  s u r  une bande  c & t i & r e  d e  5 0  krn d e  l a r g e  s i t u e e  d a n s  l a  
r e g i o n  Sud e n t r e  Ambovmbe e t  Befandriana-Sud ( Morombe) . Mais l e s  r e g i o n s  h p r o t e g e r  
s t 6 t e n d e n t  v e r s  l a  c 6 t e  Ouest  e t  v e r s  l a  p a r t i e  Nord-Est j u s q u ' h  Vohimar ina .  La 
l u t t e  pa r  l e s  p e s t i c i d e s  o rgano-ch lo r6s  o u  organo-phosphores  se resume d a n s  I e  
t a b l e a u  s u i v a n t :  



Service Cultures Lieux de Nature des pesticides Base du produit Quantit6 uti- M6thode de 
utilisateur traitement utilis6s lis6e par an traitement 

Service de a) vegetation -Sud Dieldrin 5% ULV 
protection contre Dieldrin 12,5% ULV 
des Locusta -Sud-ouest Dieldrin 20% ULV 
V6g6taux migratoria -0uest Fenitrothion 3% 
1980181 167 966 Fenitrothion 1000 ULV 

ha Dichlorvos ULV 
Diazinon ULV 
Propoxur 3% 

organoch lor6 7 460 1 pulv6risation 
-18- 38 710 1 
-11- 15 530 1 

organo-phosphorS 5 921 kg poudrage 
-18- 11 300 pulverisation 
-11- 5 280 1 -19- 

-81. 4 525 1 1 1 -  

-19- 32 820 kg poudrage 

b) v6g6tation Dieldrin 12,5% ULV organo-ch lor6 872 50 1 pulv6risation 
centre 12 405 ha Propoxur 3% organo-phosphor6 34 935 kg poudrage 
Nomadacris HCH 25 12 900 kg poudrage 

Sumithion 3% (Fenitro- 965 kg poudrage 
thion 3%) 

Source: Service de Protection des V6g6taux de Toliary et dlAntananarivo 

NB: La p r o l i f e r a t i o n  d e s  c r i q u e t s  dans l e u r s  foyers  d e  reproduction est f o n c t i o n  d e s  
d e s  condi t ions  6co log iques ,  en p a r t i c u l i e r  d e s  c o n d i t i o n s  m6teorologiques 
( temperature, pluv i o s i t e ,  humidit6 atmospherique , e t c  .) La neg l igence  dans l a  
s u r v e i l l a n c e  d e  ces c o n d i t i o n s  a i n s i  que l ' i n s u f f i s a n c e  d e s  moyens pour l e s  
combattre entra lnera ient  d e  graves  catastrophes pour l a  population. 



D e s c r i p t i o n  d e  1161evaqe  

Lf61evage comprend c e l u i  d e s  b o v i n s ,  d e s  p o r c i n s ,  d e s  o v i n s ,  d e s  c a p r i n s  e t  d e s  
v o l a i l l e s .  

En g e n e r a l  1 ' 6 l e v a q e  t r a d i t i o n n e l  est un 6 l e v a g e  e x t e n s i f  q u i  u t i l i s e  l e  
-Ã 

pgturage  n a t u r e 1  ( bovins ,  c a p r i n s )  comme a l i m e n t a t i o n .  Le be t a i l  n '  est parqu6 que 
ra rement .  Les p o r e s  s e  n o u r r i s s e n t  d e  t o u t  c e  q u ' i l s  r e n c o n t r e n t ,  e t  & l a  c 6 t e  ils 
c o n t r i b u e n t  au n e t t o y a g e  d e s  p l a g e s .  Dans l e  p o s s i b l e ,  on n o u r r i t  c e s  animaux d e  
p r o d u i t s  locaux:  mals ,  s o n s  d e  r i z  ou d e  mats ,  manioc, p o i s  d e  c a p  a v a r i e s ,  - 
c h a r e q o n d s ,  a i n s i  que d e  r 6 s i d u s  a l i m e n t a i r e s ;  

Dans 1 ' 6 l e v a g e  e x t e n s i f  d e s  &bus s u r  l a  c 6 t e  Q u e s t ,  les paysans  b r d l e n t  l a  
p r a i r i e  ou les  savanes  s u r t o u t  en h i v e r  pour r e n o u v e l e r  les  p a t u r a g e s .  A i n s i  e n t r e  
Antananar ivo et Mahajanga p l u s i e u r s  milliers d e  k i l o m e t r e s  c a r r 6 s  d e  savanes  e n  f e u  
6 t a i e n t  o b s e r v e s ,  e n  a o d t  1983, d e  p a r e i l s  c a s  d e  feux d e  b r o u s s e  se r e n c o n t r a i e n t  
c e  meme mois e n  p l e i n e s  f o r & t s  e n t r e  F i a n a r a n t s o a  e t  l a  c a p i t a l e .  Mais c e s  b r d l i s  
n e  se r a n a r q u e n t  que trfes ra rement  s u r  l a  c 6 t e  o r i e n t a l e  oU l a  v 6 g 6 t a t i o n  est 
verdoyan te  t o u t e  1' annee & cause  d u  c l i m a t  humide. 



Un aspect de c e t  6levage en 1981 e s t  represent6 par l e  tableau suivant : 

An tseranana 
Nosy Be 
An talaha - Andapa 
Sam bav a  
VoM mar 
Anal a1 av a  
Maintirano 
So a1 a1 a  
Maha j anga 
Toamasina 
Brickavi l le  
Mahanoro 
Vatomandry 
Fedrive-Est  
Mananara-Nord 
Maroantsetra 
Sainte Marie 
Manan j a r  y 
Nosy Varika 
Farafangana 
Vangaindrano 
Manakara 
Vohipeno 
Mo rond av a  
Toliar  y 
Morombe 
Tolagnaro 

Total (cbtes) 1 375 399 135 281 1 4  664 53 890 4  838 855 
................................................................ 
Total (pays) 7  361 140 655 283 654 350 1 342 463 16 516 368 
.............................................................. 
% de l a  pro- 
duction to  t a l e  18,68 20,64 2,24 4,Ol 29,3 

De ce tableau, il ressor t  que 1161evaqe des  v o l a i l l e s  r e s t e  important mais il 
e s t  consacr6 & l a  consommation locale .  Celui des bovins vient  & l a  seconde place. 

_J 11s sont e leves  sur tout  pour l eur  force (travaux de labour,  de t ranspor t  en l e s  
a t t e l a n t  aux c h a r r e t t e s ) ,  rarement pour leur  chair .  Certaines t r i b u s  des regions 
cfttibres (Sud) aiment f a i r e  1161evage contemplatif, s e  contentant de vo i r  c r o i t r e  l e  
nmbre de leur M t a i l  pour "llhonneur de son enterrement futur".  Celui des porcins 
s e  voi t  l imi t6  par l e s  i n t e r d i t s  de l a  region islamique qui e s t  pratiqu6e sur tout  
sur l a  c8te  Quest .  Les capr ins  const i tuent  1'6levaqe des p e t i t s  paysans: f a c i l e s  & 
clever  ils s ladaptent  aux condit ions d i f f i c i l e s  de l a  vegetation. La Service de l a  
Production Animate ( se rv ice  de l lElevaqe) grace & ses  techniciens,  conse i l l e  l e s  
61eveurs pour l e s  soins  & prendre (vaccination,  douchage). 



Par t  d e  l l e x p o r t a t i o n  

Seule une p a r t i e  des  bovid6s f a i t  l l o b j e t  d 'une expor t a t i on  sous fonne d e  v iande  Â 

congelbe. LIAbat to i r  f r i g o r i f i q u e  National de  Mahajanga a tu6 pendant s e s  qua t r e  
premiferes ann6es d e  fonctionnement, de 1979 & 1982, respect ivement  15.550, 17.203, 
11.260 e t  10.462 t 6 t e s  de bovid6s. Les 85  pour cen t  d e  c e t t e  product ion aba t tue  son t  
expor t6s  par l a  ferme d l E t a t  FA.FI.FA.MA (Fampandrosoana Fiompiana F a r i t r a  - 
Andrefan1i  Madagasikara ou l i t t e r a l e m e n t  D6veloppement d e  l f E l e v a g e  dans  l f o u e s t  d e  
Madagascar) sous forme d e  v iande congel6e. 

D i spa r i t i on  d l a i r e s  d e  reproduct ion du f a i t  d e  l e u r  e x p l o i t a t i o n  

Quelque 200 000 ha d e  forfets d i s p a r a i s s e n t  par  an du f a i t  des  d6fr ichements  pour 
p ra t i que r  des c u l t u r e s  i t i n e r a n t e s ,  e t  p lus  d e  1 000 000 ha d e  p r a i r i e ,  du f a i t  d e s  
feux de brousse. 

Techniques t r a d i t i o n n e l l e s  u t i l i s 6 e s  dans  l l a q r i c u l t u r e  e t  dans 1161evaqe 

Les techniques u t i l i d e s  son t  l e s  su ivan t s :  

- pour l e s  c u l t u r e s  i t i d r a n t e s :  aba t t aqe  des  forfets & l a  hache pu i s  incendie ,  
e n s u i t e  c u l t u r e s  d e  r i z  ou d e  mats  par  poquets; e t  e n f i n  abandon pour d l a u t r e s  
p a r c e l l e s  ap rgs  une ou deux campagnes dfes que l e  s o l  e s t  6puis6: 

- pour 1161evage ex t ens i f :  on brCile l a  p r a i r i e  pour renouveler  les pfiturages. 

S t a t i s t i q u e s  de  production 

En tennes  d e  Mche,  l e  tenne  d 'esphces  ne  peut & t r e  c o q u .  Les s e r v i c e s  
responsables  du contrf t le  d e s  p rodu i t s  aquat iques  s e  c o n t e n t e r a i e n t  dans  l e u r s  
s t a t i s t i q u e s  du nun des  groupes: po issons ,  c r e v e t t e s ,  c r abes  e t c . ,  sauf  
exceptionnel lement  . Toutefo is ,  nous reproduisons  i c i  l e  t ab l eau  publie  par l e  
Ministfere de l a  Production Agricole e t  d e  l a  R6forme Agraire ,  (MPARA) su r  l a  
production animate. 

Unit6 1970 1979 1980 1981 (P rov i so i r e )  .................................................................... 
P o i s s o n ~  eau douce tonne 35 250 35  000 40  000 40 990 L 

Poissons mar i n s  11 6 370 9 080 1 6  520 1 6  600 
Creve t t e s  I1 4 860 2 190 2 630 2 710 
Crabes 11 2 00 330 485 530 

Source: Annuaire 1980. S t a t i s t i q u e s  Agricoles  ( MPARA) 



Pour l a  pSche e r e v e t t i e r e  e t  l a  pSche thonihre l e  CNRO (Centre National de 
Recherches Oc6anoqraphiques) a fourni  l e s  s t a t i s t i q u e s  suivantes:  

( a )  PSche crevettifere 

- - -  

Ann6e Captures Effort  Bateaux 
( tonnes) (heures) au 31/12 

(b) PSche thonihre 

La COMANIP a c o l l e t 6  : 1974 = 11 183t 
1977 = 1 600t 

Chiffre es t imat i f  de l a  population vivant exclusivement ou en p a r t i e  de  c e t t e  
ac t i v  i t 6 .  

A. Ralison e t  R. Aubray ont reproduit  l e  tableau suivant:  Peche piroguiere de  
1969 & 1971. (Source: Col lar t  : 1972) 

~ - 

Faritany Nombre de Nombre de  Production 
p@cheurs pirogues annuel l e  ( tonnes) 

Antseranana 1 198 952 1 773 
Toamasina 6 02 406 430 
Toliary 2 837 1 914 2 996 
Ma ha j ang a 552 3 81 649 
Fianarantsoa 6 33 1 82 51 8 
.................................................. 
TOTAL 5 822 3 843 6 366 
................................................. 

U s  ont f a i t  remarquer que l e s  c h i f f r e s  pour Toamasina e t  Mahajanga n 'ont  pas 6th 
r6actual is6s  l o r s  de 1 '6tablissement du tableau.  Le nombre de  1971 pficheurs, s o i t  
0,13 pour cent de  l a  population (Doc. DIV/PM-SPA/juillet 1980: Etude de  l a  
poss ib i l i t6  de l a  mise en place d t m i t 6 s  de  stockage e t  de  transformation des  
produits  marins dans l e  Faritany de Toamasina) e t  de 1 171 pficheurs, s o i t  0,10 pour 
cent de l a  population pour Mahajanga (Doc. DIV/PM/mai 1981: Amelioration du c i r c u i t  
de Commercialisation des Produits marins dans I e  Faritany de Mahajanqa e t  c o l l e c t e  
des Poissons d'accompagnement captur6e par l e s  soci6t6s  crevettiferes) peuvent & t r e  
retenus.  



I Les m6 thodes  a r t i s a n a l e s  e t  l e s  m6 thodes  i n d u s t r i e l l e s  

1 M6thode a r  t i s a n a l e  

La p@che e s t  p r a t i q d e  par  d e s  na t ionaux  avec comme moyen n a v i g a n t ,  l a  p i rogue  
monox y l e  avec ou s a n s  b a l a n c i e r  e t  q u i  e s t  mue & l a  paga ie  ou & l a  v o i l e .  On peut  

ft 
6galement  r e n c o n t r e r  d e  p e t i t e s  embarca t ions  m o t o r i s 6 e s  d e  moins d e  25 C V .  Des 
p r i v 6 s  se l i v r e n t  a u  c h a l u t a g e  c r e v e t t i e r  avec d e s  ba teaux  am6l io r6s  d e  type  FA0 ou 
& l a  p@che & l a  p a l a n g r o t t e  s u r  les hau t s - fonds  r 6 c i f a u x .  Encourag6s p a r  
l ' a d m i n i s t r a t i o n  malgache avec s u b v e n t i o n s  e t  dons  e n  equipements ,  l e s  p6cheurs  - 
a r t i s a n a u x  se regroupen t  a c  t u e l l e m e n t  e t  ii e x i s t e :  

- d e s  p r 6 c o o p 6 r a t i v e s  d e  p6che; 
- d e s  c o o p e r a t i v e s  s o c i a l i s t e s  d e  peche; 
- d e s  a s s o c i a t i o n s  ou  un ions  d e  p6che; 
- d e s  c o o p e r a t i v e s  d e  c o m m e r c i a l i s a t i o n  d e s  p r o d u i t s  mar ins .  

L ' o b j e c t i f  & a t t e i n d r e  est d e  r 6 a l i s e r  l a  m u t a t i o n  d e  l a  p6che piroguifere  en p6che 
a r t i s a n a l e  m o t o r i d e  pour augmenter l e  rendement. 

N t h o d e  i n d u s t r  i e l l e  

L ' e x p l o i t a t i o n  i n d u s t r i e l l e  d e s  r e s s o u r c e s  c r e v e t t i f e r e s ,  thon i fe res ,  e t  d e s  
p e t i t s  p o i s s o n s  p61agiques  u t i l i s e  d e  g r a n d e s  embarca t ions  m o t o r i & e s ,  b i e n  
6qu ip6es .  A t e r r e ,  l e s  e n t r e p r i s e s  d i s p o s e n t  d e  c h m b r e s  f r o i d e s ,  d e  cong61a teurs ,  
d e  t o u r s  & g l a c e ,  d e  c a l i b r e u s e s ;  e n  o u t r e ,  e l l e s  posseden t  d e s  bureaux ,  d e s  
a t e l i e r s  d i v e r s  ( b o i s ,  6 l e c t r i c i t 6 ,  mdcanique, f r o i d  e t c . )  d e  magasins ,  d e  
commodit6s ( logements  e t c  .) pour l e u r s  c a d r e s .  

I n d u s t r i e s  a l i m e n t a i r e s  

I1 n ' e x i s t e  p a s  e n c o r e  d ' i n d u s t r i e s  d e  c o n s e r v e s  u t i l i s a n t  d e s  p r o d u i t s  d e  l a  
p k h e  & Madagascar. SOMAECHE e t  SOEBO d e  Mahajanga, PNB d e  Nosy Be s ' o c c u p e n t  d e  
1 ' 6  t e t a g e ,  d e  l a  c o n g e l a t i o n ,  du  cond i t ionnement  e t  d e  1' e x p o r t a t i o n  d e s  c r e v e t t e s .  

Les o r a t i q u e s  d e  c o m m e r c i a l i s a t i o n  

Dans l a  p6che i n d u s t r i e l l e ,  les s o c i 6 t ^ s  c r e v e t t i f e r e s  r e j e t t e n t  e n  mer d e s  
q u a n t i t d s  i m p o r t a n t e s  d e  p o i s s o n s  c a p t u r e e s  avec les  c r e v e t t e s  chaque t r a i t  d e  
c h a l u t  & cause  d e  l ' i n s u f f i s a n c e  d e  p l a c e  d a n s  l a  c a l e  d e  s tockage .  I1 n ' y  a  que l e s  
p o i s s o n s  d e  q u a l i t y  qui  s o n t  ramen6s $I terre pour 6 t r e  l i v r 6 s  & l a  consommation 
hunaine.  D ' a u t r e  p a r t ,  aprfes c a l i b r a g e ,  6 t & t a g e  d e s  c r e v e t t e s ,  l e s  tfetes s o n t  
6galement  j e t 6 s  en mer. A.  Ral i son  pense qu' avec 5 OOOt/an d e  c r e v e t t e s  p r o d u i t e s ,  
on peut a v o i r  1 075 t o n n e s  d e  t g t e s  d e  c r e v e t t e s ;  ce q u i  donne e n v i r o n  560 t o n n e s  d e  * 

f a r i n e  aprfes d e s s i c a t i o n  e t  broyage.  I1 avance p a r  l a  s u i t e  que Madagascar n ' a u r a i t  
j a m a i s  import6 soit d e  f a r i n e  d e  t g t e  d e  c r e v e t t e ,  s o i t  d e  c o n c e n t r e s  p r o t e i n i q u e s  
pour l ' a l i m e n t a t i o n  d e s  animaux si l es  t g t e s  d e  c r e v e t t e s  a i n s i  o b t e n u e s  n ' 6 t a i e n t  * 
p a s  r e j e t 6 e s  en mer tel  q u ' i l  f u t  l e  c a s  j u s q u ' i c i  & Nosy Be. 



Le t ab l eau  su ivan t  sur  l a  d i s t r i b u t i o n  d e  l a  p6che mari t ime pour l a  consommation 
humaine donne m e  vue d'ensemble de  l a  product ion d e  l a  p6che en  mer: 

Pa r t  de s  p rodu i t s  d e  l a  p6che dans l ' a l i m e n t a t i o n  

Produi ts d i spon ib l e s  
( m i l l i o n s  d e  tonnes) Disponibi l  i t 6  Consommation/ tS te /  

Ann6e ~ o ~ u l a t i o n  Poissons Poissons en  kg de pro- an en kg de  pro- 
mi l l ion  Viande d e  mer d 'eau  douce td ines / t@te /an  d u i t s  marins 

...................................................................... 
Source: Docunents du DIV/PM. Mai 1981 Sce d e s  P6ches Maritime~ 
NQ : ( i )  d i s p o n i b i l i t e s  en  p rodu i t s  dt61evage e t  en  poissons;  ( i i )  l e s  c h i f f r e s  

l e s  c h i f f r e s  correspondant aux poissons d 'eau  douce dans  l e  t ab l eau  o n t  6 t e  
6t6 tires du Plan de  D6veloppement e t  dlEncadrement d e s  Peches Cont inenta les  
e t  de  1 'Agr i cu l tu re  d e  1980 6 l ' a n  2000. Document ~ ~ ~ / 7 6 / 0 0 2 . 7  

Les d i s p o n i b i l i t e s  en  v iande  (bovins ,  po rc ins ,  ov ins ,  a v i c o l e  e tc . )  e t  en 
p rodu i t s  i c h t y o l q i q u e s  (mar ins  e t  d ' e au  douce) n ' a r r i v e n t  plus 6 f a i r e  f ace  aux 
besoins  d e  l a  populat ion.  I1  e s t  6 c r a i n d r e  que l e  s e u i l  de carence  pro te in ique  
(20kg/t@te/an)  au-delh duquel a p p r a i s s e n t  l e s  maladies  n u t r i t i o n n e l l e s  ne  s o i t  
rapidement a t t e i n t  s ' i l  ne l ' e s t  d 6 3 .  A. Ralison e t  R. Aubray e s t imen t  & 6 , 2  kg par 
c a p i t a  l a  d i s p o n i b i l i t 6  en poisson 6 Madagascar. E l l e  e s t  trfes i n f 6 r i e u r e  6 c e l l e  
e x i s t a n t e  en d e  wmoreux pays. 11s 6valuent  h 55 O O O t  l a  quant i ty  de poisson 
consomm6e annuellement & Madagascar. La p@che cbtii?re t r a d i t i o n n e l l e  consomm6e 
localement n ' a t t e i n t  que 8 O O O t  de poissons d e  mer, l e  complement e s t  done fou rn i  
par l a  p6che con t inen ta l e .  Pour tan t ,  d'aprfes l e s  travaux d ' expe r t  sous  l ' 6 g i d e  de  l a  
FAO, s i g n a l e s  par A. Ralison e t  R. Aubray, l e s  eaux cfttiferes malgaches recfe le ra ien t  
40 O O O t  de poissons  d6mersaux e t  d e  50 000 6 100 O O O t  d e  p e t i t s  poissons p6lagiques.  

Les f l o t t e s  qui pSchent dens  l a  zone 6conomiaue n a t i o n a l e  

De nombreuses s o c i 6 t 6 s  st i n t 6 r e s s e n t  & l a  @the i n d u s t r i e l l e  e t  possfedent d e s  
embarcat ions p lus  ou moins importantes .  



E l l e  es t  t r & s  importante car  e l l e  cont r ibue 6 l a  r e n t r y e  de devises pouvant 
a t t e i n d r e  4 M i l l i a r d s  de Fmq. Quatre soc i6 tes  e t a i e n t  en a c t i v i t y  en d6cembre 1982: 

- l a  Soci6t6 des PScheries de Nosy Be (PNB) qui  fonct ionne depuis 1976; 

Â - l a  Soci6faS Malgache de PScherie (SOMAPECHE) qu i  e s t  b a d e  & Mahajanga e t  
fonct ionne depuis 1967; 

- l a  Soci6te de Peche du Boina (SOPEBO) qu i  p rov ien t  de l a  convers ion en novembre - 
1982 de l'ex-FAMAKO cr66e & Mahajanga en 1974; 

- l a  Soci6t6 REFRIGEPECHE q u i  e x p l o i t e  depuis 1981 un seul  c h a l u t i e r  h Toamasina. 

Seule l a  Compagnie Malgache Nippone de Pecherie (COMANIP) e x p l o i t a i t  l e  thon h 
p a r t i r  de Nosy Be avec neuf nav i res  canneurs de 38n/200 g t  (1973-1975). En 1977, 
1 600t de thons majeurs f u r e n t  captures dans l e s  eaux malgaches par des pa lang r ie rs  
as iat iques.  

La p c h e  des p e t i t s  poissons p61agiques 

MANIVICO (Soci6td Malgache Nippone de Viande Concentr6e) a effect.^ dans l a  b a i e  
dfAntseranana des essa is  de pSche aux p e t i t s  poissons p6laqiques 1' a ide  des f i l e t s  
f i x e s  d l  o r i g i n e  japonaise. 

La p c h e  aux langoustes 

E l l e  se pra t ique dans l a  reg ion  de Tolagnaro jusqu 'h  Faux-Cap, Androka. E l l e  es t  
actuel lement en t re  l e s  mains de l a  "L.A.N.S.U" q u i  p r o d u i t  40 6 50 tonnes par an. 

Rkglementation s a n i t a i r e  app l i cab le  aux p rodu i t s  de l a  pSche 

Le Service de l a  PSche Mar i t ime s'occupe du  con t r f i l e  de 1 ' 6 t a t  de s a l u b r i t 6  des 
p r o d u i t s  en vente au march6 i n t k r i e u r  , ou  des t i nes  & 1' expor ta t ion .  Pour l a  $the 
con t i nen ta le  il n ' y  a aucun contr f t le .  



PROSPECTION ET EXPLOITATION DES RESSOURCES MINERALES 
( Y  COMPRIS LES HYDROCARBURES E T  LE SABLE) 

L ' o f f i c e  M i l i t a i r e  National  pour l e s  I n d u s t r i e s  S t r a t e g i q u e s  a  l e  monopole d e  l a  
* recherche  e t  d e  l ' e x p l o i t a t i o n  d e s  mine ra l s  ayant  un i n t 6 r e t  " s t r a t ~ g i q u e ' '  

(hydrocarbures ,  m i d r a i s  r a d i o a c t i f s ,  e t c  .) Actuel lement ,  au  po in t  d e  vue d e  l a  
prospec t i o n  p6 t r o l i f e r e ,  t r o i s  canpaqnies  p6 t rol i fe  r e s  6  trangfe r e s  e f  f e c t u e n t  d e s  

- o p e r a t i o n s  s u r  l e  l i t t o r a l  malagasy. I 1  n ' y  a  done pas encore  n i  product ion ,  n i  
ven te  n i  expor t a t i on .  

Sab le  - 
A Toamasina, l a  SOVEMA ou Soci6 te  V e r r e r i e  d e  Madagascar u t i l i s e  l e  s a b l e  b l anc  

s i l i c e u x  p lus  ou moins g r ^ n a t i f & r e  pour l a  f a b r i c a t i o n  d e s  v e r r e s  c reux  ( c f .  
Developpement i n d u s t r i e l  du l i t t o r a l ) .  

Cor aux 

Ces Coraux f o n t  l ' o b j e t  d ' une  e x p l o i t a t i o n  dans  l a  reg ion  d e  To l i a ry ,  Toamasina, 
pa r  des  e n t r e p r i s e s  p r i v i e s  d e  ba t iments .  Le tonnage n' e s t  j amais  6 v a l d  c a r  aucun 
s e r v i c e  publ ic  n ' en  f a i t  l e  c o n t r 8 l e .  

TOURISME 

.r 

Madagascar e s t  d i v i s e  en c i n q  r eg ions  t o u r i s t i q u e s  dont  q u a t r e  touchent  l e  lit- 
t o r a l .  Ces d e r n i g r e s  ne  cor respondent  pas aux d i v i s i o n s  p r o v i n c i a l e s  
( c f  c a r t e  no 6 ) .  E l l e s  s o n t  r e p a r t i e s  canme s u i t :  

* 

- l a  reg ion  I 1  ou a t e  d e s  l i e s  Vierges englobant  Nosy Be e t  l e s  v i l l e s  d e  
Mahajanga e t  d1Antseranana;  

- l a  reg ion  I11 ou C8te du Capricorne regroupant  Morondava e t  T o l i a r y ;  

- l a  reg ion  IV ou C8te d e s  Epices avec Tolagnaro e t  k n a n j a r y  a i n s i  que Manakara; 

- l a  reg ion  V ou C6te du P a l i s s a n d r e  avec l ' i l 8 t  Sainte-Marie e t  l e s  v i l l e s  d e  
Toamasina e t  de  Mahavelona ( F o u l p o i n t e ) .  



Ces l ies  e t  d i f f e r e n t e s  v i l l e s  c&ti&res p o s s e d e n t  un c e n t r e  h f t t e l i e r  d e  c l a s s e  
i n t e r n a t i o n a l e  e t  a u s s i  d u  t y p e  " rav  ina la1 '  c' e s t - & - d i r e  d e s  h 6 t e l s  m o d e s t e s  c l a s & s  
d e  1 6  3 R. 

Nombre d ' h f l t e l s  s u r  l e  l i t t o r a l  

I1 e x i s t e  37 M t e l s  & 6 t o i l e s  s u r  les c 6 t e s  e t  37 hfitels d u  t y p e  r a v i n a l a  s o i t  
au  t o t a l ,  74 h 8 t e l s  pour t o u t  l e  l i t t o r a l  malgache ( v o i r  t a b l e a u  n o  9  d e  l l a n n e x e  
1 1 ) .  

Nornbre d e  t o u r i s t e s  chaaue  ann6e  ( S o u r c e :  D i r e c t i o n  d u  Tourisme) 

L e s  r e n s e i g n e m e n t s  o b t e n u s  auprfes d e  l a  D i r e c t i o n  d u  t o u r i s m e  ne p e r m e t t e n t  p a s  
d e  c l a s s e r  les t o u r i s t e s  v i s i t a n t  l e s  c 5 t e s  o u  y s 6 j o u r n a n t  n i  d e  l e s  r d p a r t i r  d a n s  
l e s  d i f f 6 r e n t e s  v i l l e s  h 8 t e s .  Les v i l l e s  l e s  p l u s  v i s i t 6 e s  n e  s o n t  p a s  non p l u s  
c i t 6 e s .  T o u t e f o i s  l ' 6 v o l u t  i o n  d u  n m b r e  d e s  v i s i t e u r s  i n t e r n a t i o n a u x  a r r i v e s  aux 
f r o n t i k r e s  d e  1978 6  1982 est i n d i q d e  d a n s  l e  t a b l e a u  n o  1 0 ,  d e  1' annexe  11. Ces 
mgmes donn6es  se refife t e n t  s u r  l e  g r a p h i q u e  c i - d e s s o u s :  

EVOI-UTION DES ABwVEEs DES VISITEURS INTERNATIONAUX 

AUX F R O N T I E R E S  JR 19/a JL 4&S2 

Ce t a b l e a u  e t  c e  g r a p h i q u e  m o n t r e n t  que l e  n m b r e  d e  v i s i t e u r s  6 t r a n g e r s  est  
e n c o r e  a s s e z  f a i b l e  p a r  r a p p o r t  & celui d e s  a u t r e s  pays  r i v e r a i n s  d f A f r i q u e .  
Cependant ,  il f a u t  n o t e r  que pendant  neuf  mois  s u r  d o u z e ,  l e  n m b r e  d e  t o u r i s t e s  
v a r i e  d e  1 000 Â¤ 2  000; l e s  p 6 r i o d e s  d ' a f f l u e n c e  c o r r e s p o n d a n t  aux v a c a n c e s  se 
s i t u e n t  aux mois  d e  j u i l l e t ,  a o & t  e t  decembre.  Le t a b l e a u  n o  11, a n n e x e  11, mont re  
c e p e n d a n t ,  que si 1' on o b s e r v e  l e  n m b r e  d e  t o u r i s t e s  p a s s a n t  d a n s  q u a t r e  h o t e l s  d e  
c o n f o r t  d e s  q u a t r e  v i l l e s  c a t i h r e s ,  1' I l e  d e  Nosy Be p r e s e n t e  un e f f e c t i f  q u i  v a u t  
I e  t r i p l e  d u  nombre d e s  v i s i t e u r s  d e s  t r o i s  a u t r e s  r e g i o n s  Mahajanga, T o l i a r y ,  
Toamasina.  S i  l ' o n  a p p l i q u e  l e  t a r i f  a c t u e l  d e  1 2  000 Fmg en moyenne aux e f f e c t i f s  
r e n c o n t r e s  en 1980 et 1981 d a n s  chacun d e  ces h o t e l s ,  l ' o n  c o n s t a t e  pour ces q u a t r e  
h o t e l s  une r e n t r 6 e  d e  d e v i s e s  s 1 6 1 e v a n t  6  1 1 5  m i l l i o n s  d e  Fmg e n  1980 e t  Â¤ 1 0 0  
m i l l i o n s  e n  1981 ( t a b l e a u  n o  1 2 ,  a n n e x e  1 1 ) .  



Recet tes  annue l l e s  

A t i t r e  i n d i c a t i f ,  l e s  r e c e t t e s  e n  dev i ses  d e  t o u t  Madagascar provenant 
uniquement d e s  changes e f f e c t i v e  par l e s  v i s i t e u r s  in ternat ionaux a t t e i g n e n t  : 

Incidences du tour  isme s u r  l e s  6cosvstemes 

Quelquefois,  en  voulant  f a v o r i s e r  l e  tour iane ,  on s ' e f f o r c e  d e  d 6 t r u i r e  l a  
beaut6 de l a  nature ,  c e l l e  d'un s i t e  par exemple, p a r  une t e n t a t i v e  d ' innovat ion 
trfes a r t i f i c i e l l e  ( i n s t a l l a t i o n  d e  banes, de t a b l e t t e s  d e  ciment) .  

Le ranassage massif d'animaux dans un but l u c r a t i f  (ex: coqu i l l ages ,  6 t o i l e s  d e  
rrter, m a d r 6 p r a i r e s  appel6s  v u l g a i r m e n t  coraux,  e t c )  e n t r a l n e r a i t  un d d d q u i l i b r e  
biologique de  1'6cosyst&me r 6 c i f a l  qui  peut occas ionner  d e  g raves  cons4quences. 
T e l l e  l ' h i s t o i r e  de  l a  d e s t r u c t i o n  du R6cif d e  l a  Grande Bar r ik re  d t A u s t r a l i e  due 6 
l a  p r o l i f 6 r a t i o n  de  l t 6 t o i l e  d e  mer Acanthaster p lane i  6 l a  s u i t e  d e  l a  c o l l e c t e  
excess ive  par l'homme du g a s t e r o p d e  Charonia t r i t o n i s  pr6dateur d e  l a r v e s  d e  c e t t e  
6 t o i l e .  

La d i s p a r i t i o n  de  p e r t a i n e s  espfeces d e  Poissons comme les nitrous c h a s s i s  par les 
plongeurs 6 p r i s  de  chasse sous-marine est 6 c r a i n d r e  dans  un temps h venir .  

Enfin,  l a  vente  d e s  l angous tes  pendant l a  p6riode d e  f r a i  (novmbre-&cembre), 
pour s a t i s f a i r e  l e s  c l i e n t s  ( t o u r i s t e s  s u r  p lace  ou a u s s i  l e s  expor ta t ions )  
engendrera i t  6galement d e s  e f f e t s  n 6 f a s t e s  pour c e  groupe d e  c rus tac6s .  

CONCLUSIONS 

Ce rappor t  presents  beaucoup d e  lacunes  par  s u i t e  d e  l ' i n s u f f i s a n c e  d e s  
renseignements obtenus : c e r t a i n e s  s o c i 6 t 6 s  priv6es n ' o n t  pas daign6 &pondre, 
d ' a u t r e s  n' ont  pu encore met t re  & jour l e u r s  s t a t i s t i q u e s  au moment d e  n o t r e  
demande, bien que l e s  d6placements & t r a v e r s  l ' l l e  a i e n t  616 e f f e c t d s .  Toutefois ,  
quelques conclus ions  t i r o e s  d e s  enqufetes pourra ient  s e r v i r  d e  base d e  t r a v a i l  pour 
l e  d6veloppement 6conomique du pays e t  l a  p ro tec t ion  du c a p i t a l  biologique.  

f" 

Grace & sa  s i t u a t i o n  sous I e  Tropique, s e s  4 000 km de  c b t e s ,  s e s  nombreuses 
lagunes ,  s e s  immenses mangroves, s e s  r 6 c i f s  d ' m e  longueur non n6gl igeable  d e  plus  

A de  1 000 km, s e s  b io topes  cbtifers v a r i e s  pennet tant  6 d i v e r s e s  espfeces d ' y  
p r o l i f 6  r e r  , Madagascar o f f r e  su r  l a  c o t e  d e s  p o s s i b i l i t d s  d '  e x p l o i t a t i o n  f o r t  
promettantes,  t a n t  au po in t  d e  vue p6che, 61evage, a g r i c u l t u r e ,  i n d u s t r i e  que d e  
tour isme. Les d i v e r s  tableaux d o n d s  dans c e  rappor t ,  b ien  qu' incomplets, r e f l g t e n t  
l e s  e f f o r t s  d6jh deploy6s dans d i v e r s e s  branches. 

En j e t a n t  un coup dl o e i l  su r  l a  & p a r t i t i o n  d e s  zones c & t i & r e s  ( cf annexe I I I ) ,  
nous remarquons que d e s  c u l t u r e s  i n d u s t r i e l l e s ,  sources  de  dev i ses  pour l e  pays, 
t e l l e s  que v a n i l l e ,  g i r o f l e ,  c a f e ,  canne & sucre ,  coton,  palmier & h u i l e ,  s i s a l ,  y 
son t  comprises. I1 e s t  done tou t  & f a i t  normal w e  d e s  i n d u s t r i e s  d e  t ransformat ion 



s' imp lan ten t  s u r  p lace .  Ceci e n t r a l n e  un appe l  d e  main-d' oeuvre ,  c '  es t -&-di re  une 
agglomt5ration impor t an t e  s u r  l a  c b t e ,  p o w  a n t  engendrer  une augmentat ion d e s  d e c h e t s  
si les  i n s t a l l a t i o n s  m6dica les  e t  s a n i t a i r e s  n e  s o n t  p a s  s u f f i s a n t e s .  D ' a u t r e  p a r t ,  
1' a m e l i o r a t i o n  d e s  c u l t u r e s  e t  l e u r  ex t e n s i o n ,  n e c e s s i t e n t  1' u t i l i s a t i o n  d e s  e n g r a i s  
e t  d e  d i v e r s  p e s t i c i d e s .  Le developpement i n d u s t r i e l  sous  en t end  l e  rejet d '  eaux 
us6es  d a i s  l l env i ronnemen t  immediat. Les t o u r i s t e s ,  a t t i r e s  pa r  l a  beaut6  des  s i t e s  
cfttiers, r e m p l i s s e n t  l e s  M t e l s  qu i  d h v e r s e n t  l e u r s  d 6 c h e t s  d a n s  l a  mer. Tous l e s  
d 6 c h e t s  d i r ec t emen t  d6pos6s s u r  l a  p l a q e  ou l e s  eaux usees  v 6 h i c u l 6 e s  p a r  d e s  
r i v i f e r e s ,  regagnent  l a  mer qui  v a  se p o l l u e r  d e  p l u s  e n  p lus .  Les a c i d e s ,  les  
b a s e s ,  les sels (cyanures)  et l e s  m6taux l o u r d s  (mercure ,  p l m b )  provenant  d e s  
u s i n e s ,  p o u r r a i e n t  c o n s t i t u e r  d e  v6 r i t a b l e s  po i sons  qu i  an6 a n t i r a i e n t  d e s  espfe c e s  
s e n s i b l e s  & ces 6lements .  

La r ec rudescence  d e  l a  popu la t i on  v a  a u s s i  i n t e n s i f i e r  l a  +chi?. S i  c e t t e  
dernifere n ' e s t  p a s  reg lementee ,  nous c o u r r o n s  Ie  r i s q u e  d e  p e r d r e  un c a p i t a l  
p rec ieux .  Pour p r o t e g e r  l a  n a t u r e ,  il ne f a u t  p a s  p e r d r e  d e  vue deux p o i n t s  tr&s 
impor t an t s  : l a  m u l t i p l i c a t i o n  d e  c e  c a p i t a l  e t  s a  c o n s e r v a t i o n .  

Le premier  p o i n t  suppose pour les  e t r e s  a q u a t i q u e s  d e s  e s s a i s  d e  c u l t u r e  e t  
d '6  levage .  

Le second demands d i f f e r e n t e s  mesures & prendre :  v i s -a -v is  d e  l a  popu la t i on ,  une 
e d u c a t i o n  a u s s i  b i en  & 1 1 6 c o l e  que d a n s  l e s  v i l l a g e s  ( fokontany) , un enseignement  
p l u s  complet s u r  l es  ecosyst&rnes d e s  zones c b t i e r e s  ( l i t t o r a l ,  r g c i f s ,  mangroves, 
lagines, cfttes ... ) ,  me c o n s c i e n t i s a t i o n  c o n t r e  l e  f e u  d e  b rousse ,  c o n t r e  l e s  
p o l l u t i o n s  d i v e r s e s  e t  c e c i  pa r  d e s  moyens aud io -v i sue l s  v a r i e s  : panneaux au  bord 
d e  l a  mer, a u  bord d e s  f o r e t s ,  6mis s ions  rad iophoniques ,  t616vis^es ,  e t c .  

Des mesures d e  p r o t e c t i o n  peuvent conce rne r  a u s s i  b i e n  l e s  espfeces v6g6 t a l e s  
qu 'an imales ,  c f t t i g r e s  que franchement  mar ines .  Les d 6 c r e t s  d a t a n t  d e  l a  p6 r iode  
c o l o n i a l e  m e r i t e n t  d e s  r e v i s i o n s  au  s u j e t  d e s  p6 r iodes  d e  pgche ( ex : l a n g o u s t e s )  , 
d e s  m a i l l e s  d e  f i l e t ,  d e s  t a l l i e s  l i m i t e s  c a p t u r a b l e s  ( e x :  h o l o t h u r i e s  o u  t r6pangs )  , 
e t c .  Des con t r f t l e s  d e  eaux usees  d e v r a i e n t  @ t r e  d e  temps e n  temps e n t r e p r i s e s  
pour pr6veni r  d e  fScheuses consequences.  

Consc ien te  d e  d i f f e r e n t 3  dange r s  qui  menacent l a  n a t u r e ,  a i n s i  que l a  
s u r e x p l o i t a t i o n ,  l a  S t a t i o n  Marine d e  Tul6ar  a  p r i s  c e s  d e r n i g r e s  ann6es d e s  
i n i t i a t i v e s  d e  r eche rche  d6j& commenc6es p a r  Rabesandratana,  s u r  c e l l e  d e s  
h o l o t h u r i e s  l e s  p l u s  e x p l o i t 6 e s  ( H o l o t h u r i a  s c a b r a ,  Holo thur ia  t u b u l o s a ,  Thelenota  
ananas)  , s u r  d e s  e s s a i s  d e  c u l t u r e  d '  a lgue  du g e n r e  Eucheuna ( dr? j& m i s  e n  p l ace )  . 
Les essais d e  me than i sa t i on  d e s  a l g u e s  mar ines  donnant d e s  r e s u l t a t s  encouragean t s  
p o u r r a i e n t  p u t - S t r e  r^soudre p a r t i e l l e m e n t  l e  problgme d ' e n e r g i e  ( combus t ib l e s )  e t  
e v i t e r  a i n s i  l e s  f e w  d e  b rousse  d e  l a  zone c 6 t i k r e  a i n s i  que l e  deboisment  d e s  
m ang rov e s  . 

Dans I e  c a d r e  d e  1' enseignement ,  d e p u i s  1981, d e s  c o w s  d 'Oc6anologie  A p p l i q d e  
s o n t  d i s p e n s e s  & 1'E.E.S. Sc i ences  d e  Tul6ar  e t  l e s  r eche rche3  e f f e c t d e s  & l a  
S t a t i o n  Marine d e  Tul6ar .  It est s o u h a i t a b l e  que d e s  c o u r s  d e  Molysmologie s o i e n t  
a s s u r e s  par d e s  s p e c i a l i s t e s .  Tous l e s  t ravaux d e  r eche rche  en  c o u r s  e t  ceux 
i n d i s p e n s a b l e s  & developper  l a  l u t t e  c o n t r e  l a  p o l l u t i o n  cmme 1' ana lyse  d e s  eaux 
mar ines  e t  mhe c o n t i n e n t a l e s  ( ex : eaux us6es) d c e s s i t e n t  o b l i q a t o i r e m e n t  d u  
m a t e r i e l  de  r eche rche .  

Enf in  I e  d c i f ,  p a r t i c u l i h r e m e n t  impor tan t  g r a c e  aux esp3ces  q u l i l  a b r i t e ,  e x i g e  
avan t  tout d e s  eaux c l a i r e s ,  e t  un e q u i l i b r e  b io log ique  b i e n  d6termin6.  La 
p r o p o s i t i o n  d e  l a  S t a t i o n  Marine d e  Tul6ar  d e  f a i r e  d u  grand r 6 c i f  d e  Tul6ar  un p a r c  
n a t i o n a l ,  d e v r a i t  6 t r e  cons id6r6  s6r ieusement .  
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Annexe I 

LOCALISATION DES MANGROVES D'ESTUAIRES (& 1' embouchure des f leuves e t  des r i v  i& res )  : 

a )  C8te Quest, en remontant du Sud au Nord: 

Menarandra ( ba ie  de Bevoalavo) , L in ta ,  I tampolo, Onilahy ( ba ie  de Saint- 
Augustin) , Fiherenana (N. de To l ia ry )  , ba le  de Lamboharana ( ou b a i e  des 
Assassins), Nord dlAnvadoaka e t  r eg ion  Sud de Morombe, Bas Mangoky, Morondava, 
T s i r i b i h i n a ,  Manambolo, Mahav av y-Sud, r eg ion  de Maint i rano, Besalampy - Soalala, 
M i t s i n j o :  Betsiboka, Antanimasaja, Boanamaro, Katsepy, Boina, Amborovy, Manqatsa 
dans l a  reg ion  de Mahajanga; Ts i an ink i r a ,  c6 te  Nord-Ouest dans l a  b a l e  de 
Mahajamba; Sof ia ,  Loza; Antsampano, Ampepamena ( r e g i o n  dlAmbanja); Andranomalaza 
Sambirano, Mahavav y-Nord , Por t  Saint-Louis dans l a  reg ion  d l  Ambilobe. 

b )  C8te Est: 

Region dtAntseranana: en a l l a n t  ve rs  Ramena, Ambodivohibe; Vohimarina 
(Vohgmar) , Manompana ( l i e u  de transbordement pour 1' l l e  Sainte-Marie) , Ambodifo- 
t o  t r a  ( c8 te  ouest de 1' l l e  S a i n t e - ~ a r i e )  , reg ion  de Lokaro, Sainte-Luce ( r eg i on  
de Tolagnaro) . (Gachet, G., Kiener, A. 1963, Rabesandratana, N.R. & H.E., 1970) 

MANGROVES LITTORALES 

E l l e s  sont l o c a l i s 6 e s  dans l e s  zones oh il y a des r6surgences d'  eau douce: 
examples: Nord de Sarodrano, Ank i l i be ,  Ankiabe, To l ia ry ,  Songor i te lo,  e t c .  



Annexe I1 

Tableau 1: Popu la t i on  u rba ine  t r i b u t a i r e  du l i t t o r a l  e t  des eaux cat i fe res  
(Recensement de 1975) (INSRE) 

............................................................................... 
Residents V i s i t e u r  chez Passage? dans Popu la t i on  dans 

V i l l e s  (p resen ts  e t  des  menages des c e n t r e s  l e s  ensembles 
absents) d t  heberganent - b/ a' p a r t i c u l i e r s  - 

F e d r i v e - E s t  10 823 380 6 5 48 
Maroantset ra  11 725 173 52 2 61 
Toamasina 77 395 1 460 520 1 179 
Mahanoro 3 889 9 6 60 45 
Vatomandry 5 136 225 44 239 
Manan j ar  y 15 134 195 72 1 72 
Farafangana 13 652 2 94 114 533 
Manakara 20 037 2 57 130 370 
Vanqaindrano 15 075 196 55 134 
Majunga 65 864 1 557 3 52 1 562 
M a i n t i r a n o  5 387 169 68 579 
An tseranana 40 443 548 94 1 355 
Ambanja 11 334 134 102 2 90 
Nosy-Be 23 396 92 80 2 64 
An t a l  aha 17 029 135 106 3 63 
Sam bav a 13 608 183 36 103 
Vohimarina 4 635 175 18 4 1  
T o l i a r y  45 676 1 098 183 1 301 
Morombe 5 652 98 95 492 
Tolagnaro 18 270 51 5 95 1 084 
Morondav a 14 894 227 47 6 84 
.............................................................................. 

a/ Centres dth6bergement: Hf i te l ,  auberge, g i t e  d ' 6  tapes, m a t e r n i t g s ,  hop i taux ,  e t c  . - 

b/ Ensembles p a r t i c u l i e r s :  Caserne, p r i s o n ,  i n t e r n e t ,  e t c  . - 



Tableau 2: Populat ion r u r a l e  t r i b u t a i r e  du l i t t o r a l  e t  des eaux c6t i feres (INSRE) 

.......................................... 
Sous-prefecture r u r a l e  E f f e c t i f  de l a  popu la t ion  

- - - - - - - 

An ta laha 70 636 
Sam bav a 103 144 
Vo him a r i n a  82 298 
Amban j a 49 530 
Ambilobe 56 496 
Diego-Suarez 38 916 
F e d r i v e - E s t  110 882 
Mananara-Nord 44 851 
Maroantsetra 73 513 
Sainte-Marie 10 073 
Soanierana-Ivongo 43 323 
Vav atenina 72 665 
B r i c k a v i l l e  72 951 
Ma hanoro 97 496 
Toamasina 90 819 
Va tom and r y 81 916 
Anal al av a 42 149 
Maint i rano 22 089 
Be s a l  am py 18 831 
Soala l  a 12 279 
Majmga 21 172 .............................................. 

NB: Be lo-s /Ts i r ib ih ina  ( u rba in  e t  r u r a l )  = 31  222 
Amboasary (U e t  R) = 80 813 
Arnbovmbe (U e t  R )  = 72 753 
Nosy-Varika ( U  e t  R) = 102 717 
Vohi pen0 (U e t  R) = 62 030 
Vangaindrano (U e t  R) = 123 736 



Tableau 3: Branches d l  a c t i v i t d  dans l e s  zones c&ti&res 

Donn6e: Recensement de  1975. Branche d t a c t i v i t 6 .  Mil ieu urba in .  
Source: Se rv i ce  Ddmographie. D i r ec t i on  d e  l a  Populat ion.  
........................................................................ 

Secteur  Secteur  Secteur  Propor t ion  d e s  Propor t ion  d e s  
pr imai re  secon- terti- a g r i c u l t e u r s  par  p6cheurs par  rap- 

V I L L E S  d a i r e  a i r e  r a p p o r t  Zt l a  po- por t  Zt l a  popu- 
% % % pu la t i on  t o t a l e  l a t i o n  t o t a l e  d e s  

des  v i l l e s  ( e n  %) v i l l e s  ( e n  %) 
......................................................................... 
Tam a t  av e 
Ma hanoro 
Vatomandry 
Fdn6 r ive-Est  
Maroantse t r a  
Manan j a r  y 
Farafangana 
Manakara 
Vangaindrano 
Majtnga 
Maint i rano 
Diego-Suarez 
Amban j a 
Ambilobe 
Nosy-Be 
An t a l a h a  
Sambav a  
VoMmar 
Tuldar 
Morombe 
Mo rond av a  
Fort-Dauphin 

NB: Les p ropor t i ons  pa r  s e c t e u r  s o n t  par  r appor t  Zt l a  popula t ion  t o t a l e  d e  l a  
v  ill e consid6 r̂  e. 

- Secteur  p r ima i r e  : a g r i c u l t u r e ,  e l evage ,  eaux et f o r e t s ,  p&che. 

- Sec teu r  secondai re :  mines,  d i v e r s e s  i n d u s t r i e s ,  ba t iments  e t  t ravaux pub l i c s ,  
e l e c t r i c i t d  et  eau. 

- Sec teu r  t e r t i a i r e  : commerce, banques, a s su rances ,  t r a n s p o r t ,  p o s t e s ,  s e r v i c e s  
l i bd raux  a d m i n i s t r a t i f s  e t  p r ivds ,  recherches ,  e t  r e s t a u r a n t s .  



Donnfee du Ministere de la Production et de la R6forme Agraire (MPARA) - 1980 

Source: Recensement general INSRE 1975. Recensement Ministfere de l'lntfirieur 1979 ............................................................................................................. 

F. de ANTSERANANA 
Antseranana 
Ambi lobe 
Nosy Be 
Amban ja 
Antalaha 
Sambava 
Voh imar ina 

F. de TOAMASINA 
Toamas ina 
Brickaville 
Va tomandry 
Mahanoro 
F6nferive-Est 
Maroantsetra 
Mananara Nord 
Vavatenina 
Soanierana-Ivongo 
lie Ste-Marie 

F. de FIANARANTSOA 
Nosy Varika 
Mananjary 
Farafangana 
Manakara 
Voh ipeno 
Vangaindrano 



Tableau no 4 (suite)  

F. de TOLIARY 
 TO^ iary 
Morombe 
Tolagnaro 
Morondava 
Beloha 
Belo-sur-Tsiribihana 
Amboasary 
Ambovombe 
Ts ihombe 

F. de MAHAJANGA 
Maha janga 
Marovoay 
Analalava 
Maintirano 
Besalampy 
Soalala 

a/ ancienne denomination (rhcensement INSRE 1975) - 
b/ nouvelle appellation (rgcensement a p r h  1975) - 



Tableau no 5 :  Principaux complexe i n d u s t r i e l s  du l i t t o r a l  

Source: Ministare de 181ndustrie et du Commerce 

CONSALIMAD Antseranana 
SCIM I9 

SECREN I1 

STAR I1 

SN BCE Brickaville 
ABATTOIR AFNM Mahajanga 
CIMALGA It 

FITIM 
HA SY MA 

SIB I1 

SOMAPECHE II 

SOMI A 
SOPEBO 
SOTEMA 

CARTON ELGE Toamasina 

FANDROSOANA It 

MACOMA I* 

S.A.P = 100% N et T 
S.A.P - 100% 
Etrangers 
E. S 
S .A 
S.A : ET 72%, E 28% 

S.A : ET 9,6%, N 4,5% 
E 85% 
E.S 
S.A ET 70% 

CFDT 30% 
S.A.R.L.P 100% 
Etrangers 
S.A.P. 100% 
Etrangers 
S.A : N =8,9%; 
Japon 48,7%; Franco- 
Malgache 42,4% 
S.A.P 100%; N et E 
S.A: ET 50%, E 50% 
S.A.N 50.56%; E 46,21% 
Autres 3.23% 
S.A.P 100% 
N et E 
S.A.P 100%; N et E 
S.A.P 100% 
Etrangers 

Exploitation des marais salants 
Huiler ie 
Savonnerie 
Construction, reparation navale 
Fabrique de bikes, jus, sirops 
Sucrerie - Distillerie 
Ciment 

Filature, Tissage 
Egrenage et commercialisation 
du coton fibre 
Huilerie - Savonnerie 

Savonner ie 
Huilerie 
P6che industrielle (crevettes) 

Sisal-Cacao-Huiles Essentielles 
PSches industrielles 
Filature -Tissage - Teinture 
Impression 
Fabrication des emballages en 
cartons 
Ondulation des tOles 
Ondulation des t61es 
Pointerie 1 200 t/an (1981) 

1 562 
Tourteaux 45 



T a b l e a u  no 5 ( s u i t e )  

1 
[MA 

NAVAL 

^PALM 

[MAE 

5MA 

\LU 

EN 
NJARA 
/MA 

J 
R 
4TEX 
r 
YrSY 
ERBAY 

LAM 

\ 

^MA 

3E 
OR 

I1 

IS 

I* 

.I 

I1 

I1 

I1 

I1 

Toliary 
I1 

I1 

I1 

I1 

II 

I1 

Maintirano 

Morondava 

I* 

Namakia 
(~ahajanga) 
Nosy Be 

I1 

Tolagnaro 

S.A.P 100%; Etrangers 
Sociati5 dlEtat 

S.A.P 100%; 
N et E 
S.E.M. : ET 66ZS 

B.T.M 34% 
S.A.P N et E 

E .S 
S.A.P 100% N et E 
S.A: ET 70%, 
CFDT 30% 
S.A: ET 20%; BNI 80% 
S .A 
E. S 
E.S 
S.A.P 100% 
S.A.R.L 100% P 
Etrangers 
S.A : ET 34% 

E 66% 
S.A.R.L.P 100%; 
Etrangers 
Soci6t6 dlEtat 

S.A. ET 72%; E 28% 
S.A.P 100%; 
Etrangers 

Fabricant d'emballages matalliques 
Raffinage des produits p15troliers 
fabrication de lubrifiants 
Usine de peinture, vernis, 
diluants.... 
Exploitation agro-industrielle 
de palmeraie 
Fabrication d'ustensiles de 
manages en t61e &nailla 
Fabrication de verres creux 
mi5canique = Bouteille 
Fabricant d'articles de manages 
en aluminium 
Fabrication d'engrais chimiques 
Ondulation des t6les 
Egrenage et commercialisation 
du coton fibre 
Huilerie - Savonnerie - Provenderie 
Fabrication de bikes, jus, strops 
Filature, Tissage 
Fabrication de matariels agricoles 
Fabrication de capsules 
Huiler ie 
Savonner ie 
Exploitation industrielle et 
agricole 
Huilerie 
Savonnerie 
Sucrerie Distillerie 

Sucrerie Distillerie 
Ficellerie 
Corderie - Tissage - Filature 

3 000 t. (1980) 
54.5% (1981) 

2 000 t/an (1981) 

10 000 tonnes 
d'hui le/an (1981) 

55,5% (1981) 

17 155 t/an (1981) 

Tourteaux 28 

30% 5 1 7 2  



Tableau 6: Commerce international-importation en 1981 

Hydrocarbures 417 320 - - - 417 320 
Riz 101 162 3 35 850 21 021 158 036 

a Ciment 43 059 50 116 9 392 15 742 118 309 
Farine 23 405 16 870 1 730 4 389 46 394 
Engrais 3 120 3 875 1 346 - 8 341 
Huiles alimentaires 11 281 850 3 121 12 255 
Produi ts chimiques 7 412 3 856 988 4 068 16  324 
Produi ts pharmaceutiques 633 3 51 0,289 6 990,289 
Autres produits 95 849 39 635 34 793 6 006 176 283 
TOTAL PAR PORT 703 241 115 556 84 102,289 51 353 954 252,289 

% 71,2 11,7 8,5 %2  96,6 
...................................................................... 

Tableau 7: Principales marchandises importies a Madagascar en 1980 e t  en 1982 

................................................................. 
A n n 6 e  1 9 8 0  1 9 8 2  
............................................................ 
Rubriques Poids en Valeur en m i l -  Poids en Valeur en mil l ions 

tonnes l i onsdeFmq tonnes de Fmg ................................................................ 
R i  z 55 448 3 192 144 267 13 469 
Farine de bl6 23 414 1 871 26 572 29 891 
Huiles al imentaires 10 010 1 976 9 785 2 600 
Boissons alcool iques 265 2 02 37 304 42 
Houill e 27 114 3 53 19 062 462 
Hydrocarbures 81 360 6 198 233 482 47 006 
Ciment 66 548 1 218 47 198 1 849 
Engrais 21 426 1 365 51 165 8 788 
Disinfectants ,  insec ti- 

4 cides,  fongicides, 
an t iparas i  t a i r e s  1 167 1 350 787 1 513 

Herbicides 11 7 115 97 1 91 
TOTAL 286 869 1 7  840 569 719 105 811 - .............................................................. 
Source: Direction des Douanes e t  des d r o i t s  i nd i r ec t s  (relev6 manuel) 
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Tableau 9: Nombre d t h 6 t e l s  sur  l e  l i t t o r a l  

Tableau 10: Nombre d e  t o u r i s t e s  cheque ann6e 

...................................................................... 
Mois 1978 1979 1980 1981 1982 
....................................................................... 
Janv i e r  1 396 885 1 621 1 444 1 584 
F6vrier 91 6 1 106 2 420 1 114 1 557 
Mars 1 535 1 069 1 196 1 295 1 329 
Avril 1 265 1 596 1 439 1 705 1 329 
Ma i 1 164 1 493 1 464 1 383 1 426 
Ju i  n 1 047 1 266 1 322 1 206 1 390 
J u i l l e t  1 430 2 220 2 292 1 247 1 290 
AoUt 1 904 2 465 2 605 2 361 2 625 
Septembre 91 0 1 359 1 519 1 582 1 589 
Oc tobre 2 185 1 559 1 896 1 496 1 486 
Nov embre 1 480 1 702 1 589 1 191 I 224 
D6cembre 1 951 1 539 2 094 2 159 1 654 
.................................................................... 
T O T A L  1 7 1 8 3  18 259 21 537 18  181 18 434 



Tableau 11: Exemples d1a r r iv6es  dans quelques hote ls  c f i t ie rs  de 1979 a 1982 

- - - - - - - - - - - - - - - 

1979 Zaha-Motel & - - - 
Amborov y 1980 383 1 470 1 853 
( Maha j anga) 1981 2 61 1 801 2 062 

1982 - - - 
......................................................................... 
Zaha-Motel a If a t y  1979 - - - 
(To1 i a r  y)  1980 91 7 645 1 562 

1981 880 1 155 2 035 
1982 - - - 

- - - - - - - - - ---- - 

Neptune ( Toarnasina) 1979 747 
1980 495 
1981 470 
1982 1 767 

Source: Fiche rnensuelle de l a  D.T .O.  

Tableau 12: Rentr6e de devises pour quatre principaux hote ls  en 1980 e t  1981 
e n  mil l ions de Fmg) 

Noms des ho t e l  s 1980 1981 
........................................... 
Holiday Inn (Nosy Be) 65 376 49 092 
Zaha-Mo t e l  d' Arnborov y 
( Ma ha j ang a) 16 677 18  558 
Zaha-Motel d ' I f a t y ( T o 1 i a r y )  1 4 0 5 8  1 8 3 1 5  
Neptune (Toarnasina) 18  984 22 212 
................................................ 
T O T A L  115 095 108 177 
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ANNEXE I11 

Vohinarina 
Santoava 
Antalaha 
Maroantsetra 

Mahanoro 

3 .  Poivrier 

Antananarivo Q Toamasina 

4. Came 3 Sucre 

0 zones cultiv6es ... .. 
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ANNEXE I11 ( s u i t e )  

7. Palmier 5 huile 8. Sisal 

a zones cultiv&s 

Rena Renartii- inn d e s  n r i n c i n a l e s  c u l t u r e s  d e s  zones  c o t i h r e s  
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MAURITIUS NATIONAL REPORT : by T.S. Rmyead 

BACKGROUND INFORMATION 

& 

Nature of  beaches, c o r a l  r e e f s ,  c o a s t l i n e  and c o a s t a l  zone waters 

The i s l and  is  almost t o t a l l y  surrounded by a pe r iphera l  f r ing ing  r e e f ,  about 150 
-Ã̂  km i n  t o t a l  length  except f o r  frequent i n t e r v a l s  o f  surge  channels,  narrow passages 

and r i v e r  months. The t o t a l  length  of  t h e  c o a s t l i n e  is about 200 km. The r e e f  is 
absent on t h e  south coas t  f o r  about 15.5 km and on two s t r e t c h e s  t o t a l l i n g  about 
10.5 km of  t h e  west coas t  ( s e e  map 1 ) .  

The morphology o f  t h e  r e e f  is influenced by s e v e r a l  n a t u r a l  f a c t o r s ,  such a s  t h e  
s t r eng th  o f  t h e  waves, t u r b i d i t y ,  water q u a l i t y ,  depth and o r i g i n a l  shape of  t h e  
b a s a l t i c  subtratum. Faure (1975) d iv ides  t h e  f r ing ing  r e e f  i n t o  s i x  d i f f e r e n t  
biotopes.  

The ex te rna l  s lope.  This is t h e  seaward and downward s lope o f  t h e  r e e f  towards 
deep waters. It  c o n s i s t s  o f  spurs  and grooves o f  v a r i a b l e  d e n s i t y  depending on wave 
erosion and i n i t i a l  shape o f  t h e  volcanic substratum. This zone can again be divided 
i n t o  t h r e e  regions:  

( a) Down t o  4 m where t h e  hydrocoral ,  Milleoora and o the r  branched madrepores (e.g. 
Acrowra spp. ) , -, P o c i l o m r a  d m i c o r n i s ,  P. v e r r ~ ,  can be 
found; 

(b )  An in termedia te  zone cons i s t ing  o f  encrus t ing massive co lon ies  (Leotonia. 
phrytaia, P l a t w v r a  daedalea,  Favia s ~ e c i o g g ,  p l o n t m  sp. and A l c ~ o n a v d  of 
genus LoboDhvtm, Sirnilaria.  S ~ ~ C O D ~ V ~ O ~ .  In  caves o r  overhangs occurring t h e r e ,  
madrepores a r e  replaced by calcareous  a lgae ,  sponges, hydrozoans, byrozoans, 
pol ychaetes and s e r p u l l i d i s ;  

( c )  The i n f e r i o r  region towards t h e  sandy ex te rna l  p l a i n  where l a r g e  massive forms 
such a s  P o r i t e s  s o l i d a  and spec ies  o f  genera and Tuninar ia  can be found. 

The ex te rna l  r e e f  f l a t ,  which is an e levated a rea ,  a l s o  c o n s i s t s  of  d i f f e r e n t  
regions:  t h e  t o p  p a r t  o f  t h e  spurs  and grooves a r e  occupied by madrepores, 
hydrocorals  and calcareous  a lgae  according t o  t h e  hydrodynmical  cond i t ions  
prevai l ing.  Rough regions  a r e  colonized by ha rd ie r  spec ies  such a s  
p l a t y p h y l l a ,  whereas madrepores become more numerous i n  calmer regions  and, towards 

-^ t h e  lagoon, i n  smaller  s i z e s  and i n  assoc ia t ion  with fauna comprising numerous 
echinoderms (Echinunetra m a l w ,  D i a d a  spp.) and a lgae  such a s  h c h i r o a  
f r a a i l i s s i m a ,  J o r a l l i n a  ~ o l v d a c t ~ l a ,  v v ~ n e a  musc i fo rmi~ ,  J a n i a  spp. Euchema s e r r a ,  
Halimoda tuna and Saraassum d e n s i f o l i m .  

* 

The " d e t r i t a l  r idge" c o n s i s t s  o f  l a r g e  fragments t o r n  from t h e  ex te rna l  r idge ,  
thrown landwards by rough weather and waves and in ter twined with algae.  

The i n t e r n a l  r e e f  f l a t  begins behind t h e  l a r g e  fragments and continues towards 
t h e  lagoon where, a f t e r  p r o l i f e r a t i o n  o f  l i v i n g  madrepores, t h e  coverage may reach 
80 per cent  but where many co lon ies  a r e  dead. These may be secondar i ly  covered by 
encrus t ing and branched forms o f  & r o w r a  and p m .  Towards t h e  lagoon, 
v e r t i c a l  growth o f  c o r a l s  is l imi ted .  



Map 1 Mauritius 



Lagoonal patches. The deeper zones o f  t h e  lagoon a r e  colonized by l a r g e  p o r i t e s  
sp.  and encrus t ing colonies  of  Montipora sp ,  Pavona var iana  o r  t h e  branched and 
unheal th ier  colonies  due t o  t h e  f a c t  t h a t  they a r e  o f t en  exposed a t  low t i d e ,  o r  t o  
f r esh  water i n f i l t r a t i o n  o r  sediment from land. In tens ive  ex t rac t ion  of  c o r a l  from 
these  patches has contr ibuted t o  t h e  impoverishment of  t h e s e  colonies .  

b Morphological d i s c o n t i n u i t i e s  a l s o  e x i s t ,  such a s  passes,  channels and r i v e r  
mouths causing openings i n  t h e  r e e f  from t h e  lagoon t o  t h e  ex te rna l  r e e f  f ron t .  The 
upper s i d e s  a r e  colonized by small  branched c o r a l s ,  Alcvonaria and calcareous  algae.  
Between 4 and 18 m depth,  massive forms (Favia,  Goniastrea,  P la tvavra )  , l a r g e  - encrus t ing forms (Echinopora), and smaller  colonies  of  Acanthastrea a r e  found 

together  with Alcyonarians. Below 18 m ,  var ious  massive and encrus t ing forms occur 
a s  well a s  t h e  branched Dendrophyllia. 

Manaroves 

There a r e  very few mangroves i n  t h e  c o a s t a l  zones of  Mauritius. These l imi ted  
pockets of mangrove ( e s p e c i a l l y  along t h e  e a s t  coas t )  a r e  sus ta ined a t  t h e  mouths o f  
r i v e r s  which provide sediment inpu t s ,  e spec ia l ly  during heavy r a i n f a l l  periods. 
These r e l a t i v e l y  small a reas  a r e  a t  present  not threatened by any a c t i v i t i e s .  It  
must be noted t h a t  t h e  mangrove bark is, t o  a small  e x t e n t ,  used f o r  medicinal 
purposes. I t  would be worth while i f  t h e  var ious  coun t r i e s  o f  t h e  region exchanged 
information on t h i s  aspect .  

S i t e s  and out flow o f  t h e  r i v e r s  a t  t h e  coas t  

There a r e  no navigable r i v e r s  i n  Mauritius. Compared with important r i v e r s  
discharging a t  t h e  coas t  i n  o the r  coun t r i e s  o f  t h e  region,  t h e  outflows o f  t h e  few 
major r i v e r s  i n  Maurit ius a r e  very small .  In view o f  t h e  topography of  t h e  i s l a n d ,  
which i n  genera l  c o n s i s t s  o f  a c e n t r a l  p la teau surrounded by s lopes  inc l ined  towards 
t h e  coas t s ,  near ly  a l l  s treams and r i v e r s  eventual ly  f ind  t h e i r  way i n t o  t h e  c o a s t a l  
lagoons. Map 2 shows t h e  water drainage pa t t e rns  over t h e  i s l and .  

The steady,  gradual  d e t e r i o r a t i o n  o f  t h e  r i v e r s  and t h e i r  t r i b u t a r i e s  a s  a 
r e s u l t  o f  unchecked pol lu t ion has s o  f a r  been g ross ly  overlooked by most p a r t i e s  
concerned though not e n t i r e l y  through t h e i r  own f a u l t ;  t h e  pol lu ted  s t a t e  o f  severa l  
lagoons on t h e  coas t  is now v i s i b l y  obvious. Over t h e  pas t  s i x  years o r  so ,  var ious  
po l lu t ion  complaints have been lodged a t  m i n i s t e r i a l  and parliamentary l e v e l .  They 
may be broadly c l a s s i f i e d  a s  follows: 

- pol lu t ion ( including thermal po l lu t ion)  caused by t h e  d ischarge  o f  e f f l u e n t s  
i n t o  cana l s ,  s treams and r i v e r s  from sugar f a c t o r i e s  during t h e  harves t  season; 

* - discharge o f  e f f l u e n t s  from o the r  i n d u s t r i e s  s i t u a t e d  along t h e  banks of  
watercourses; 

- t h e  dumping of  r e fuse  i n t o  r i v e r s  by r i v e r a i n s ;  - 
- t h e  r e l e a s e  of  untreated sewage i n t o  lagoons; 

- s i l t a t i o n ,  sedimentation (of  lagoons and c o a s t a l  waters) by s o i l  erosion.  

The above-mentioned aspec t s  o f  po l lu t ion  a r e  e lucidated l a t e r  i n  t h i s  repor t .  





There a r e  about t e n  major r i v e r s  d ischarg ing  along t h e  coas t  whose approximate 
flows a r e  l i s t e d  below. 

River 

Grande Rivifere South East  
Rivifere des  Cr6oles  
Rivifere l a  Chaux 
Rivifere du Pos t e  
Rivifere Tamarin 
Rivifere Bale du Cap 
Grande Rivifere North West 
Rivifere des  Anguil les  
Riv ikre  du Tombeau 
Rivifere du Rempart 

Discharge (cusec)  a t  e s tua ry  
(Dry-weather flow, November) 

The Grande Rivifere South East  ba s in  is t h e  l a r g e s t  i n  t h e  i s l a n d ,  covering 
103 km2. Map 3 shows t h e  dra inage  a r e a s  and r i v e r  gauging s t a t i o n s  on t h e  i s l a n d .  

Land-based sources  of  p o l l u t i o n  

The i s l a n d  o f  Maur i t ius  (comprising Rodrigues and o t h e r  small  o u t e r  i s l e t s )  is 
one o f  t h e  sma l l e s t  c o u n t r i e s  of  t h e  East  African r eg iona l  programme. Maur i t ius  
covers  an a r ea  o f  about 1,850 square  k i lometers  and is roughly 61 km long and 48 km 
wide. The t o t a l  populat ion is about one mi l l i on .  (Popula t ion  d e t a i l s ,  inc luding  t h e  
present  populat ion census being c a r r i e d  o u t ,  a r e  provided i n  subsequent s e c t i o n s  o f  
t h i s  r e p o r t )  

In  view o f  t h e  r e l a t i v e l y  smal l  s i z e  o f  t h e  i s l a n d ,  in land  p o l l u t i o n  i n t e r a c t s  
t o  a s i g n i f i c a n t  e x t e n t  with t h e  c o a s t a l  and marine environment. I t  would i n  many 
c a s e s  be u n r e a l i s t i c  t o  draw demarcation l i n e s  between in land  a c t i v i t y  a r e a s ,  
onshore a c t i v i t y  a r e a s ,  and o f f s h o r e  a c t i v i t y  a r ea s ;  except ,  perhaps i n  c a s e s  o f  a i r  
p o l l u t i o n  which g e n e r a l l y  a f f e c t  downwind a r e a s  only. The c e n t r e  o f  t h e  roughly 
oval-shaped i s l a n d  l i e s  between 15 t o  25 km from t h e  nea re s t  coas t .  

The fol lowing a r e  t h e  major c a t e g o r i e s  o f  land-based po l lu t i on  sources  having an 
impact on t h e  c o a s t a l  and marine environment: 

( a )  Discharge o f  l i q u i d  e f f l u e n t s  i n t o  s t reams and r i v e r s  from sugar  f a c t o r i e s  
dur ing  t h e  ha rves t  season which normally commences i n  May/June and l a s t s  f o r  
about 200 days) .  There a r e  21 sugar  f a c t o r i e s  and about h a l f  o f  them a r e  wi th in  
a few k i lome te r s  o f  t h e  s e a  o r  on t h e  coas t  i t s e l f .  The l o c a t i o n s  o f  t h e  sugar  
f a c t o r i e s  a r e  i nd i ca t ed  on map 4. 

Sugar is t h e  backbone o f  t h e  economy. However, t h e  number o f  sugar  f a c t o r i e s  is 
d e f i n i t e l y  not  expected t o  i nc rease ;  i n  f a c t  one o r  two sugar  f a c t o r i e s  a r e  a t  
p resent  appeal ing t o  t h e  Government f o r  permission t o  c l o s e  down on economic 
grounds. 

For obvious water requirements ,  most o f  t h e  sugar  f a c t o r i e s  a r e  l oca t ed  c l o s e  t o  
s t reams and r i v e r s  and t h e r e  a r e  cons tan t  complaints  o f  p o l l u t i o n  from r i v e r a i n s  
and o t h e r s  r e s i d i n g  nearby. 

( b )  E f f l u e n t s  from o t h e r  i n d u s t r i e s  s i t u a t e d  d i r e c t l y  on t h e  c o a s t ,  a long r i v e r  
banks, and in land  i n d u s t r i e s  r e l e a s i n g  wastes i n t o  sewers and c a n a l s  which 
even tua l ly  d ischarge  i n t o  r i v e r s  and lagoons; 





M ~ D  4 Fresh water resources and locaticn 
of sugar mills 
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T a b l e  2: Employment i n  s p e c i f i e d  s e c t o r s  (September 1978 - September 1981) 

( a )  Sugar i n d u s t r y  
4. T o t a l  employed by: 

P l a n t e r s  ( i n c l u d i n g  met a y e r s )  7,652 7,373 6,793 7,007 - M i l l e r s  ' e s t a t e s  and annexes 46,330 45,295 44,353 43,047 
( i n c l u d i n g  f a c t o r i e s )  

TOTAL 53,982 52,668 51,146 50,054 

( b )  Manufacturing i n d u s t r i e s  
I n d u s t r i a l  group 

Food 
Beverages and tobacco 
T e x t i l e s  
Wearing appare l  
Wood and f u r n i t u r e  
Paper p roduc t s  
P r i n t i n g  and p u b l i s h i n g  
Rubber and l e a t h e r  p roduc t s  
Miscel laneous  chemical  p roduc t s  
P l a s t i c  p roduc t s  
Non-met a l l i c  minera l  p roduc t s  
I r o n  and s t e e l  b a s i c  i n d u s t r i e s  
Metal p roduc t s  
Machinery: 

E l e c t r i c a l  
Non-e lec t r i ca l  

Transpor t  equipment 
Watches and c l o c k s  
J e w e l l e r y  and r e l a t e d  a r t i c l e s  
Miscel laneous  manufacturing i n d u s t r i e s  62 8 642 709 822 

TOTAL 33,077 35,589 36,360 37,159 



N a t i o n a l  i n f r a s t r u c t u r e s  concered wi th  env i ronmenta l  i s s u e s  and manaqement 

The fo l lowing  M i n i s t r i e s ,  p a r a s t a t a l  b o d i e s  and non-governmental o r g a n i z a t i o n s  
(NGOs) a r e  i n s t i t u t i o n s  d i r e c t l y ,  o r  i n d i r e c t l y ,  and c u r r e n t l y  concerned w i t h  
env i ronmenta l  i s s u e s ,  i n  Maur i t ius .  The i r  f u n c t i o n s ,  f i n a n c i a l  and human r e s o u r c e s  
and t r a i n e d  manpower a r e  i n d i c a t e d  under t h e  r e s p e c t i v e  head ings  below. A few o t h e r  
N G O s  concerned have n o t  been mentioned; i n f o r m a t i o n  r e g a r d i n g  t h e i r  o f f i c i a l  
r e g i s t r a t i o n s  ( a s  o r g a n i z a t i o n s ,  youth c l u b s ,  movements, e t c . )  n o t  be inq  r e a d i l y  - 
a v a i l a b l e .  

( 1 )  M i n i s t r y  of  Housing, Lands and t h e  Environment - 
R e s p o n s i b i l i t y  f o r  m a t t e r s  r e l a t e d  t o  t h e  environment  ( c o n s e r v a t i o n  and 

p o l l u t i o n  a s p e c t s  invo lved  i n  p r o j e c t s  o f  v a r i o u s  k i n d s )  was f i r s t  g i v e n  t o  t h e  
M i n i s t r y  o f  A g r i c u l t u r e ,  N a t u r a l  Resources  and t h e  Environment i n  t h e  y e a r  1976/77. 
P r i o r  t o  t h e  p e r i o d  o f  1976 t h i s  M i n i s t r y  was t h e  M i n i s t r y  o f  A g r i c u l t u r e ,  N a t u r a l  
Resources  and F i s h e r i e s .  Before  1976, t h e r e  was no M i n i s t r y  ' o f f i c i a l 1  y  ' r e s p o n s i b l e  
f o r  env i ronmenta l  i s s u e s  a s  such ,  nor  d i d  it i n c l u d e  'Environment '  i n  i t s  o f f i c i a l  
t i t l e .  UNEP, UNDP (Uni ted  Na t ions  Development Programme) , UNESCO's MAB (Uni ted  
Na t ions  E d u c a t i o n a l ,  S c i e n t i f i c  and C u l t u r a l  O r g a n i z a t i o n ,  Man and t h e  Biosphere  
Programme), FA0 (Food and A g r i c u l t u r e  O r g a n i z a t i o n )  and o t h e r  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  have p layed ,  and a r e  st i l l  p l a y i n q ,  a  s i g n i f i c a n t  r o l e  i n  c r e a t i n g  
environmental  awareness  i n  deve lop ing  c o u n t r i e s  l i k e  M a u r i t i u s .  

With a change o f  government i n  June 1982, t h e  former m i n i s t r y  o f  Housing, Lands 
and Town and Country P lann ing  became t h e  p r e s e n t  M i n i s t r y  o f  Housing, Lands and t h e  
Environment.  Th i s  m i n i s t r y  compr i ses  a  Survey D i v i s i o n ,  a  V a l u a t i o n  D i v i s i o n  and an 
Environment D i v i s i o n ,  i n c l u d i n g  Town and Country P lann ing .  

The head o f  t h e  Environment D i v i s i o n  st i l l  b e a r s  t h e  o f f i c i a l  s t a t u s  o f  'Ch ie f  
Town and Country P lann ing  Officert-C.T.C.P.O.). The p r e s e n t  o b j e c t i v e s  and f u n c t i o n s  
o f  t h e  M i n i s t r y  o f  Housing, Lands and Town and Country P lann ing  a r e  g i v e n  below. 
Environmental manaa~ment  and p r e s e r v a t i o n  a r e  now f u l l y  recoqn ized  by  most 
governmental ,  p a r a s t a t a l  and non-governmental o r g a n i z a t i o n s .  Any for thcoming 
qovernment would most c e r t a i n l y  s u p p o r t  t h e  views and recommendations o f  UNEP's 
p r e s e n t  E a s t  A f r i c a n  r e g i o n a l  s e a s  programme. The o b j e c t i v e s  and f u n c t i o n s  o f  t h e  
M i n i s t r y  a r e  a s  fo l lows :  

a d v i s i n g  t h e  M i n i s t e r  on t h e  f o r m u l a t i o n  o f  p o l i c y  i n  c o n n e c t i o n  w i t h  m a t t e r s  
f a l l i n g  w i t h i n  h i s  p o r t f o l i o ;  

t h e  j u d i c i o u s  a p p l i c a t i o n  o f  t h e  r e l e v a n t  l e g i s l a t i o n  and t h e  i n t r o d u c t i o n  o f  
new o r  amended l e g i s l a t i o n ;  

s u p e r v i s i n g  t h e  a s s o c i a t e d  d i v i s i o n s  and e n s u r i n g  c o - o r d i n a t i o n  among them; 

d e a l i n g  w i t h  e s t a b l i s h m e n t  m a t t e r s  g e n e r a l l y ,  i n c l u d i n g  s t a f f  a d m i n i s t r a t i o n  and 
s t a f f  r e l a t i o n s ;  -. 
t h e  proper  c o n t r o l  o f  e x p e n d i t u r e  vo ted  by t h e  L e g i s l a t i v e  Assembly; 

t h e  c o l l e c t i o n  o f  revenue i n  r e s p e c t  o f  l e a s e s  o f  Crown l a n d s ,  Pas  Geometr iques ,  
sand q u a r r i e s ;  

t h e  l e a s i n g  o f  Crown l a n d s  and Pas Geometriques a s  b u i l d i n g  o r  camping si tes and 
f o r  c u l t i v a t i o n ,  i n d u s t r i a l  h o t e l  development and o t h e r  purposes ;  



the  admin i s t ra t i on  o f  Crown lands and Pas G6ometriques; 

land surveying and mapping; 

the  a c q u i s i t i o n  o f  b u i l d i n g s  and land  f o r  p u b l i c  purposes; 

t he  exchange o f  Crown lands against  p r i v a t e  lands; 

t he  va lua t i on  o f  lands and b u i l d i n g s  t o  be acquired o r  ren ted by the  Government; 

t he  prepara t ion  o f  o u t l i n e  schemes and f i n a l  development schemes f o r  p lanning 
areas, t ak ing  i n t o  account a l l  environmental considerat ions,  i nc lud ing  the  
s e t t i n g  up o f  t he  necessary m i n i s t e r i a l  co l l abo ra t i ons  (and c o l l a b o r a t i o n  among 
other bodies) t o  ensure the  proper implementation o f  t h e  above ob jec t ives .  

The M i n i s t r y  i s  a l so  charged w i t h  general  r e s p o n s i b i l i t y  f o r  t he  a c t i v i t i e s  o f  
the  Cent ra l  Housing Au tho r i t y  and the  Town and Country Planning Board. 

F inanc ia l  resources 

The expenditure voted f o r  t h i s  M i n i s t r y  ( f i n a n c i a l  year 1982-83, ending 30 June 
1983) was Rs. 11,244,000.00. The c a p i t a l  budget f o r  phys i ca l  p lanning and cadas t ra l  
survey, land acqu is i t i on ,  improvement o f  i n f r a s t r u c t u r e  on housing estates,  urban 
sector  development etc.  was Rs. 59,950,010.00. (Th is  excludes ex te rna l  fundings, 
e.g. EDF, US Agency Housing P ro jec t ) .  Revenue f i g u r e s  a re  genera l ly  s i g n i f i c a n t l y  
l e s s  than t h e  f i g u r e s  quoted and have no t  been ind ica ted.  The M i n i s t r y ' s  revenues 
inc lude the sa le  o f  c o r a l  sand, maps- and reproductions. 

Manpower ( 1982-1 983) 

The M i n i s t r y ' s  s t a f f  t o t a l s  about 760 o f  whom about 50 h o l d  pro fess iona l  
q u a l i f i c a t i o n s  ( u n i v e r s i t y  degrees, diplomas, etc.) . 

(2) M i n i s t r y  o f  Hea l th  

The funct ions  and ob jec t i ves  o f  t h i s  M i n i s t r y  are: 

t o  i n v e s t i g a t e  t h e  i n f l uence  o f  s o c i a l  environment and domestic fac to rs  on the  
inc idence o f  human disease and d i s a b i l i t y ;  

t o  p lan  and c a r r y  out  measures f o r  t h e  promotion o f  heal th;  

t o  i n s t i t u t e  and main ta in  measures f o r  t he  prevent ion  o f  diseases; 

t o  prov ide a  quarantine se rv i ce  f o r  prevent ing the  i n t r o d u c t i o n  o f  i n f e c t i o u s  
quarant inable diseases by sea o r  a i r ;  

t o  provide f a c i l i t i e s  f o r  treatment o f  disease, i n c l u d i n g  mental disease, by 
maintenance o f  h o s p i t a l  and dispensary services; 

t o  make p rov i s ions  f o r  t he  r e h a b i l i t a t i o n  o f  t he  disabled; 

t o  c o n t r o l  t h e  p r a c t i c e  o f  medicine, d e n t i s t r y  and pharmacy; 

t o  prov ide f a c i l i t i e s  f o r  t h e  t r a i n i n g  o f  nurs ing o f f i c e r s ,  midwives, a n c i l l a r y  
h o s p i t a l  and labo ra to ry  s t a f f  and h e a l t h  inspectors;  



- t o  a d v i s e  l o c a l  government a u t h o r i t i e s  r e g a r d i n g  t h e i r  h e a l t h  s e r v i c e s  and t o  
i n s p e c t  t h o s e  s e r v i c e s ;  

- t o  p r e p a r e  and p u b l i s h  r e p o r t s  and s t a t i s t i c a l  o r  o t h e r  i n f o r m a t i o n  r e l a t i n g  t o  
h e a l t h ;  and 

- t o  implement a  f ami ly  p l a n n i n g ,  m a t e r n a l  and c h i l d  h e a l t h  programme. 

The a c t i v i t i e s  o f  t h e  M i n i s t r y  a r e  co-ord ina ted  by t h e  Permanent S e c r e t a r y  
a s s i s t e d  by t h e  P r i n c i p a l  A s s i s t a n t  S e c r e t a r y  and A d m i n i s t r a t i v e  O f f i c e r s  on t h e  
a d m i n i s t r a t i v e  s i d e ,  by t h e  Chie f  Medical O f f i c e r  , P r i n c i p a l  Medical O f f i c e r s ,  one 
Chief  H o s p i t a l  A d m i n i s t r a t o r  and a Nursing O f f i c e r - i n - c h i e f  w i t h  a  depu ty  on t h e  
t e c h n i c a l  s i d e .  

The P r i n c i p a l  A s s i s t a n t  S e c r e t a r y  is t h e  Head o f  t h e  A d m i n i s t r a t i v e  d i v i s i o n .  
T h i s  d i v i s i o n  is concerned w i t h  t h e  f o r m u l a t i o n  o f  p o l i c y  and h a n d l i n g  o f  a l l  
e s t a b l i s h m e n t  and p e r s o n a l  m a t t e r s ,  t h e  c o n t r o l  o f  e x p e n d i t u r e ,  t h e  c o l l e c t i o n  o f  
r evenue ,  o f f i c e  o r g a n i z a t i o n  and management and g e n e r a l l y  a l l  a d m i n i s t r a t i v e  and 
e x e c u t i v e  m a t t e r s .  

F i n a n c i a l  r e s o u r c e s  

Expendi tu re  vo ted  f o r  1982-83 was Rs. 241,000.00. The c a p i t a l  budget  i n c l u d i n g  
p o p u l a t i o n  c o n t r o l  f o r  1982-83 was R s .  21,750,000 .OO 

Manpower 

To ta l  s t a f f :  3,553; p r o f e s s i o n a l  s t a f f  ( d o c t o r s ,  s a n i t a r y  e n g i n e e r s ,  s p e c i a l i s t s  
i n  v a r i o u s  f i e l d s  o f  medic ine )  number about  1,500. 

Reg iona l ,  d i s t r i c t  and s p e c i a l i z e d  h o s p i t a l s ;  d i s p e n s a r i e s ,  h e a l t h  o f f i c e s ,  
f ami ly  p lann ing  c e n t r e s ,  e t c .  a r e  shown on map 5. 

( 3 )  M i 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  and N a t u r a l  Resources  

The o b j e c t i v e s  and f u n c t i o n s  o f  t h i s  M i n i s t r y  a r e  a s  fo l lows :  

I n  v i r t u e  o f  t h e  powers c o n f e r r e d  upon t h e  M i n i s t e r  by s u b - s e c t i o n  ( i )  o f  
s e c t i o n  3  o f  t h e  M i n i s t r y  o f  A g r i c u l t u r e  and N a t u r a l  Resources  ( I n t e g r a t i o n )  
Ordinance,  1963, a s  s u b s e q u e n t l y  amended, t h e  powers and d u t i e s  e x e r c i s a b l e  under 
any law i n  f o r c e  by t h e  Chie f  A g r i c u l t u r a l  O f f i c e r  have been t r a n s f e r r e d  t o  t h e  
Permanent S e c r e t a r y  under t h e  M i n i s t r y  o f  A p 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  
Resources  ( T r a n s f e r  o f  Power and D u t i e s )  Order 1972 made on 31 J a n u a r y  1972 and 
which came i n t o  f o r c e  on 5 February  1972. 

The Chie f  A g r i c u l t u r a l  O f f i c e r  a d v i s e s  t h e  Permanent S e c r e t a r y  on m a t t e r s  
r ~ f e r r e d  t o  him: p o l i c y ,  a d m i n i s t r a t i v e  and t e c h n i c a l .  He is r e s p o n s i b l e  f o r  t h e  
p lann ing ,  c o - o r d i n a t i o n  and e x e c u t i o n  o f  t h e  work o f  t h e  d i f f e r e n t  d i v i s i o n s  o f  t h e  
t e c h n i c a l  s e r v i c e s  o f  t h e  M i n i s t r y ,  which excep t  f o r  t h e  F o r e s t r y  S e r v i c e ,  a r e  
grouped i n  t h e  A g r i c u l t u r a l  S e r v i c e s .  He is a s s i s t e d  by t h r e e  P r i n c i p a l  A g r i c u l t u r a l  
O f f i c e r s .  The f i r s t  P r i n c i p a l  A g r i c u l t u r a l  O f f i c e r  i s  r e s p o n s i b l e  f o r  t h e  
c o - o r d i n a t i o n  and implementat ion o f  t h e  approved programme o f  work o f  d i v i s i o n s  
invo lved  w i t h  c r o p  p r o d u c t i o n ,  v i z .  A g r i c u l t u r a l  D i v i s i o n ,  Crop Experiment 
S t a t i o n s ,  Seed Product  i o n  and P lan  Propagat  i o n ,  P l a n t  Pa tho logy ,  Entomoloqy and 
A g r i c u l t u r a l  Chemist ry;  t h e  n e x t  P r i n c i p a l  A g r i c u l t u r a l  O f f i c e r  i s  r e s p o n s i b l e  f o r  
t h e  c o - o r d i n a t i o n  and implementat ion o f  t h e  programme o f  work o f  t h e  Animal 
Produc t ion  D i v i s i o n .  L ives tock  Breedina S t a t i o n s .  D i v i s i o n  o f  V e t e r i n a r y  S e r v i c e s ,  





Dairy Chemistry Div is ion  and Rodrigues Div is ion;  t h e  t h i r d  P r inc ipa l  Agr i cu l tu ra l  
Of f i ce r  is re spons ib l e  for  t he  co-ordinat ion and implementation o f  t h e  programme o f  
work o f  t h e  Extension Serv ices  Div is ion ,  Land Use and P ro j ec t s  Div is ion ,  Engineering 
Divis ion  and Fie ld  Serv ices  Division.  The Cane P l a n t e r s  and M i l l e r s  Arb i t r a t i on  and 
Control  Board f a l l s  t e c h n i c a l l y  under t h e  r e s p o n s i b i l i t y  o f  t h e  Chief Agr i cu l tu ra l  
Off icer  . 

The Chief Agr icu l tura l  Off icer  and t h e  P r inc ipa l  Agric u l  t u r  a1 O f f i c e r s  a1 so 
s e r v e  on a  nunber o f  Boards and Committees e i t h e r  a s  chairman o r  a s  members. These 
Boards and Committees a r e  l i s t e d  below. They f a l l  under t h e  r e s p o n s i b i l i t y  o f  t h e  
Minis t ry  o f  Agr icu l ture ,  F i s h e r i e s  and Natural Resources. They submit t h e i r  own 
annual r e p o r t s .  

Boards and Committees 

Minis t ry  o f  Agr icu l ture ,  F i s h e r i e s  and Natural Resources 

The Permanent Secre ta ry  o r  h i s  r e p r e s e n t a t i v e  s e r v e s  on t h e  following boards and 
committees: 

Agalega Corporation Board 
Agr icu l tura l  Marketing Board 
Board o f  Agr icu l ture ,  F i s h e r i e s  and Natural Resources 
Board o f  Examiners f o r  t h e  Reg i s t r a t i on  o f  Agr icu l tura l  Chemists 
Cane P l a n t e r s  and M i l l e r s  A r b i t r a t i o n  and Control Board 
Cane Release Committee 
I n s t i t u t e  o f  Education Council 
I r r i g a t i o n  Committee 
Land Set t lement  Committee 
Mauri t ius  Meat Authori ty 
Mauri t ius  Sugar Indus t ry  Research I n s t i t u t  e  Executive Board 
Mauri t ius  Sugar Indus t ry  Research I n s t i t u t e  Advisory Board 
P e s t i c i d e s  Control Board 
Rose Bel le  Sugar E s t a t e  Board 
Sugar Indus t ry  Devel opnent Fund Committee 
Sugar Insurance Fund Committee 
Sugar Mi l l e r s  Dev elopnent Fund Committee 
Sugar P l a n t e r s  Dev e l  o  p e n t  Fund Commit t e e  
Sugar P l a n t e r s  Mechanical Pool Corporat ion Board 
Tea Board 
Tea Development Authori ty 
Tobacco Board 
Univers i ty  o f  Mauri t ius ,  Senate 
Univers i ty  o f  Mauri t ius ,  Council 

The t r a n s f e r  o f  t h e  Ministry o f  F i s h e r i e s  t o  t h e  present  Minis t ry  o f  
Agr i cu l tu re ,  F i s h e r i e s  and Natural Resources is  explained under "Minis t ry  o f  
Housing, Lands and t h e  Env ironnent"  . The F i s h e r i e s  Department o p e r a t e s  under t h e  
admin i s t r a t i on  o f  t h e  Permanent Sec re t a ry  and is headed by a  P r inc ipa l  Ass i s t an t  
Secre ta ry .  

F inancia l  resources  

Expenditure voted fo r  1982-83 was Rs. 69,600,000.00. This i nc ludes  a g r i c u l t u r e  
Rs. 38,414,800.00, f i s h e r i e s  R s .  8,300,000.00 and f o r e s t  Rs. 12,607,880.00. The 
c a p i t a l  budget for  1982-83 was Rs. 76,630,070.00. External  fundings,  p r o j e c t  va lues  
have not  been ind i ca t ed .  Agr icu l ture  revenues f o r  1982-83 were Rs. 15,084,020.00, 
for forest R s -  RDn-nnn-nn a d  fnr f i c - h p r i ~ o  ( M i n i c - t ~ n a l  n n l v  h i n h  ~ ~ t - l i i r l ~ c !  tntal 



Manpower 

Total manpower: about 8,000; the  professional s t a f f  nunbers about 400. 

(4) Ministry o f  Commerce, Industry, Pr ices  and Consumer Protection 
- 

Objective and functions: This Ministry is responsible  for the  following 
a c t i v i t i e s  and projects ;  

processing the  o f f i c i a l  fo rmal i t i e s  fo r  the  implementation of indus t r i e s ;  
development c e r t i f i c a t e s ;  development permits for t h e  Export Processing Zone and 
for i n d u s t r i e s  manufacturing products for l o c a l  consumption; 

constant  monitoring and compilation o f  d a t a  on the  numbers and types o f  
indus t r i e s  throughout the  island; 

import/export control  o f  raw mate r i a l s  for i n d u s t r i a l  and commercial e n t e r p r i s e s  
( i n  close col laborat ion with the  Customs Department) ; 

col laborat ion with o the r  Ministr ies /organizat ions  ( including the  Minis t r ies  o f  
Housing, Lands and the  Environment , Local Government, Finance, the  Mauritius 
Chamber of  Commerce and Industry, Customs Department, Civil  Aviation for 
air-cargo handling, e t c  .) for the  implementation of  t h e  above mentioned items 
and f e a s i b i l i t y  s t u d i e s  concerning them; 

control/monitoring, p r i ce  f ix ing ,  o f  consumer goods ( t h i s  is s t e a d i l y  a t t a in ing  
good control  l e v e l s ) ;  

prepara t ions/s t ra tegies  t o  encourage foreign i n d u s t r i a l  investments benef ic ia l  
to all p a r t i e s  concerned. 

Financial  resources 

Expenditure voted for 1982-83 (including Pr ices  and Consumer Protect ion,  
Mauritius Standards Bureau) was R s .  11,136,000.00. The c a p i t a l  budget (no t  
including external  fundings, p ro jec t s ,  e t c  .) was R s .  4,050,020.00. This includes 
Trade & Indus t r i a l  Promotion Rs. 4,000,000.00, Inves t igat ion and Market Research 
R s .  10,000.00, Administration Block fo r  EPZ R s .  10,000 .OO and Standards Bureau 
R s .  50,000.00 ( these  f igures  a r e  a s  quoted i n  t h e  Government's Capital  Budget). 
Revenues was about R s .  300,000.00 (unconfirmed f igure) .  

a Manpower 

Total manpower is about 500 but t h e  s e t t i n g  up o f  sub-departments i n  t h i s  
Ministry have probably a l t e red  t h i s  f igure .  

* 
The professional  s t a f f  c o n s i s t s  o f  about 20 per cent  o f  t h e  t o t a l  manpower of 

t h e  Ministry. 

( 5 )  Ministry o f  Works 

This Ministry has  recen t ly  undergone several  changes i n  its departmental 
s t r u c t u r e s ,  e.g. the crea t ion  o f  a 'National Transport Authority' under its aegis.  



The Ministry comprises Departments o r  Div is ions  r e spons ib l e  f o r  t h e  following 
a spec t s  : 

adminis t ra t ion  (Min i s t e r ,  Permanent Sec re t a ry ,  P r inc ipa l  Ass i s t an t  Sec re t a ry ,  
e t c . ) ;  

mechanical Division ( eng inee r s ,  a r c h i t e c t s ,  q u a n t i t y  surveyors)  ; 

cons t ruc t ion ,  maintenance o f  roads ,  b r idges ;  

sewerage - conveyance and d i sposa l  - na t iona l  b a s i s ;  

t r a n s p o r t  and o the r  t r anspo r t - r e l a t ed  i s s u e s ;  

processing o f  development permits  f o r  r e s i d e n t i a l  bu i ld ings  i n  r u r a l  a r e a s  ( i . e .  
those  f a l l i n g  under D i s t r i c t  Councils  a s  opposed to Munic ipa l i t i e s  i n  t h e  f i v e  
main urban zones) ,  development permi ts  f o r  such purposes a s  small-scale  
i n d u s t r i e s  ( r u r a l  a r ea s )  and commercial e n t e r p r i s e s .  In p r i n c i p l e ,  c o l l a b o r a t i o n  
w i t h  all o the r  Min i s t r i e s  o r  o rgan iza t ions  concerned is adhered t o .  

F inancia l  r e sou rces  

Expenditure voted for  1982-83 was Rs. 109,792,000.00. The c a p i t a l  budget ( n o t  
inc luding  ex t e rna l  fundinqs,  p r o j e c t s  e t c  .) was Rs. 101,800,100.00. This breaks  
down a s  fol lows:  sewerage Rs. 19,000,020.00, roads  Rs. 34,300,050.00 and o t h e r  
public  works Rs. 48,500,030.00. Revenues were about 5 t o  7 mi l l i on  rupees .  

Manpower 

Total manpower: about 10,000; t h e  p ro fe s s iona l  s t a f f  is about 200 t o  300. 

The f i n a n c i a l  r e sou rces  and manpower o f  t h e  newly set-up o rgan iza t ion  (NTA) a r e  
r e l a t i v e l y  small and would not  b e  an important  economic i n d i c a t o r .  

Other o rgan iza t ions  dea l ing  with environmental i s s u e s  

Ministry o f  Enerq y and Communication 

This has  r e l a t i v e l y  smal le r  f i n a n c i a l  r e sou rces  and manpower compared with t h e  
M i n i s t r i e s  mentioned previous1 y. 

The Central  E l e c t r i c i t y  Board, Mauri t ius  Marine Authori ty ( a l s o  r e spons ib l e  fo r  
maintenance and ope ra t ion  o f  Port Louis harbour) and t h e  Telecommunications 
Department, f a l l  under t h e  purview o f  t h e  above Ministry. 

Ministry o f  Local Government and Regional Administrat ion 

The f i v e  Munic ipa l i t i es  ( P o r t  Louis,  Beau Bassin/Rose H i l l ,  Quatre Bornes, 
Curepipe, Vacoas/Phoenix) and t h e  t h r e e  D i s t r i c t  Councils  (Grand Port-Savanne, 
Moka/Flacq, Pamplemousses/Rivi&re du Rempart), f a l l  under t h e  c e n t r a l  admin i s t r a t i on  
o f  t h i s  Ministry.  I t  must b e  noted t h a t  it is  expected to undergo important  changes 
i n  the  near  fu tu re .  The Government h a s  now s e t  up a r e l a t i v e l y h i g h - l e v e l  
Commission (Bhuckory Commission) fh i ch  aims t o  propose major improvements i n  l o c a l  
government . 



Meteorological Department 

Considering t h e  important r o l e  o f  climatology i n  environmental considera t ions ,  
e spec ia l ly  i n  t h e  coas ta l  zone ( forecas t  o f  sea  condi t ions ,  e t c  .) , the  functions,  
ob jec t ives  and p ro jec t s  o f  t h i s  Department a r e  hereby explained. The Department is  

- under the  purview o f  t h e  Prime Minis ter ' s  Office. 

Functions 

* The general functions o f  t h e  Meteorological Department are:  

( a) Prov i s ion  o f  meteorological se rv ices  fo r  : 

- government departments, l o c a l  a u t h o r i t i e s ,  t h e  press and general public and 
agr icu l tu ra l  and i n d u s t r i a l  i n t e r e s t s ;  

- maritime and aeronautical  navigation. 

( b) Org anisation of  meteorological observations i n  Mauritius and its Dependencies 
and over adjacent p a r t s  o f  t h e  Indian Ocean; 

( c )  Col lec t ion,  d i s t r i b u t i o n  and publication o f  meteorological observations;  

(d l  Provision of  a t rop ica l  cyclone warning service  for  Mauritius and its 
Dependencies, for  sh ips ,  a i r c r a f t  and neighboring countr ies ;  

( e )  Pa r t i c ipa t ion  i n  t h e  a c t i v i t i e s  o f  appropriate in te rna t iona l  organizations 
pa r t i cu la r ly  the  World Meteorological Organizations; 

( f )  Research and inves t igat ions .  

The Department a lso  undertakes a l imi ted  amount o f  geophysical work. Magnetic 
observations a r e  made a t  one s t a t i o n .  It i s  o f  i n t e r e s t  t o  note t h a t  t h e  
Meteorological Department is projecting the  i n s t a l l a t i o n  o f  mean sea-level recorders  
and improved devices t o  monitor sea-water temperatures and s a l i n i t y .  

Departmental s t a t i o n s  

The Department maintains t h e  following s t a t ions :  

a m e t e o r o l q i c a l  s t a t i o n  for  surface  and upper air observations a t  Vacoas, 
20Â°18's 57"308E, 425 m above mean sea-level;  t h e  adminis t ra t ive  headquarters, 
main forecasting o f f i c e  and cyclone warning cen t re  a r e  also a t  t h i s  s t a t i o n ;  

a f i rs t -order  meteorological s t a t i o n ,  a supplementary forecas t ing cen t re  and 
geomagnetic s t a t i o n  a t  Plaisance Internat ional  Airport ,  20Â°26's 57"401E, 57 m 
above sea-level; 

three  meteorological and wire less  t ransmit t ing and receiving s t a t i o n s  i n  the  
Dependencies, namely, one a t  Agalega, 10"26'S, 56'45'E, a t  3 m above mean sea- 
l e v e l ,  one a t  Rodrigues, 1 9 " 4 ? ' ~ ,  63"25'E, a t  59 m, and one a t  S t .  Brandon 
(Cargados Carajos) 16"27'S, 59O37'~, a t  4 m. These s t a t i o n s  a l so  c a r r y  out  
measurements o f  upper winds by means o f  p i l o t  balloons and theodol i te ;  



- t he  Diego Garcia Meteorological S t a t i o n  which is now under t h e  t o t a l  
r e s p o n s i b i l i t y  o f  t h e  United S t a t e s  Naval Au tho r i t i e s .  However, t h e  s t a t i o n  
remains i n  t h e  Maur i t ius  na t iona l  network and observa t ions  from the  s t a t i o n  a r e  
received a t  Vacoas every t h r e e  hours  fo r  g loba l  d i sseminat ion;  (on behal f  o f  t h e  
London Royal Socie ty ,  a  once d a i l y  r ad io  l i n k  was maintained with t h e  i s l and  o f  
Aldabra fo r  t he  purpose o f  passing meteorological  observa t ions  and r o u t i n e  
admin i s t r a t i ve  messages; ) 

- a meteorological  s t a t i o n  fo r  wind, r a i n f a l l ,  temperature and sea  obse rva t ions  a t  
t h e  lookout tower i n  Port  Louis Harbour which is a l s o  t h e  l o c a l  c e n t r e  f o r  
meteorological  l i a i s o n  work with s h i p s ;  a  s t a t i o n  fo r  wind, barometr ic  p re s su re ,  
r a i n f a l l  and s e a  obse rva t ions  a t  t h e  l i gh thouse  a t  F l a t  Is land is o p e r a t i o n a l ,  
sending t h r e e - b u r l y  obse rva t ions  dur ing  l o c a l  cyclone pe r iods  - more f requent1  y 
when t h e  cyclones begin t o  i n t e r e s t  Maur i t ius  d i r e c t l y .  

Other s t a t i o n s  

Ra in fa l l  is measured a t  245 r a i n f a l l  s t a t i o n s  maintained by government 
departments ,  sugar  e s t a t e s  and o the r  a u t h o r i t i e s .  Duration o f  sunshine  is recorded 
a t  18 s t a t i o n s .  Wind records  a r e  made a t  Pamplemousses, Maur i t ius  Sugar Indus t ry  
Research I n s t i t u t e  F ie ld  S t a t i o n  and S t .  Antoine Sugar E s t a t e  i n  t h e  no r th ,  a t  
Medine Sugar Es t a t e  i n  t he  west and a t  Union Flacq Sugar E s t a t e  i n  t h e  e a s t .  The 
department main ta ins  anemometers a t  its s t a t i o n s  a t  P la i sance ,  Vacoas, Por t  Louis 
Harbour and F l a t  I s land .  Anemometer r e c o r d s  from Man Desert Alma Sugar E s t a t e  and 
Biqara (H.M.S. Mauri t ius)  a r e  also analysed by t h e  Department. Agro-meteorological 
s t a t i o n s  are operated a t  Pamplemousses, Be l l e  Rive, Union Park, R6du.t and S t .  
Antoine i n  Mauri t ius  and a t  Le Mar6chal i n  t h e  south-west o f  Rodrigues. 

F inancia l  r e sou rces  

Expenditure voted fo r  1982-83 was Rs. 5,250,000.00. The c a p i t a l  budget was 
R s .  600,010.00. 

Man po wer 

Tota l  manpower: about 130; p ro fe s s iona l  s t a f f :  about 50. 

Lis ted  below a r e  t h e  main ( o f f i c i a l l y  and semi -o f f i c i a l l y '  recognized) 
o rgan iza t ions  concerned with environmental i s sues :  

1. Univers i ty  o f  Mauri t ius:  p a r a s t a t a l  body under Minis t ry  o f  Education concerned 
to a c e r t a i n  e x t e n t  with environmental educat ion a t  primary school  and secondary 
school  l e v e l ;  

2. Central  Water Authority: p a r a s t a t a l  body under t h e  Minis t ry  o f  Energy and 
Telecommunications; its func t ions  a r e  a s  f o l l o w :  

( a )  To i n v e s t i g a t e  water r e sou rces  and to c o l l e c t ,  c o r r e l a t e  and i n t e r p r e t  any d a t a  
with regard to those  resources ;  

(b) To prepare an inventory  o f  water r e sou rces  and to keep it  cont inuous ly  up t o  
da t e ;  



( c )  To s tudy  and formulate pol icy  i n  r e l a t i o n  t o  t h e  c o n t r o l  and use o f  water 
resources  f o r  t h e  following purposes: 

- t h e  provis ion  o f  water r e sou rces  f o r  domestic,  i n d u s t r i a l  and commercial 
supply and f o r  hydro-electr ic power ; 

.. - i r r i g a t i o n ,  land  dra inage ,  t h e  rec lamat ion  o f  l a n d ,  f lood  c o n t r o l ,  t h e  
development o f  f i s h e r i e s ,  t h e  p ro t ec t ion  o f  wild l i f e ,  a f f o r e s t a t i o n  and t h e  
con t ro l  o f  soil e ros ion;  

* - t h e  d i sposa l  o f  sewage and i n d u s t r i a l  waste; 

- t he  abatement and prevention o f  p o l l u t i o n  o f  water resources ;  

- any o t h e r  purposes a n c i l l a r y  t o  t h e  purposes s p e c i f i e d  i n  t h e  sub-paragr a p h s  
above o r  such o t h e r  purpose a s  t h e  Authori ty may, with t h e  approval o f  t h e  
Minis te r ,  determine. 

( d l  To prepare p l ans  f o r  t h e  conserva t ion ,  u t i l i z a t i o n ,  c o n t r o l  and development o f  
water resources ;  

( e l  To prepare schemes f o r  t h e  development o f  r i v e r  and t r a n s r i v e r  bas in s ;  

( f )  To co-ordinate and s c r u t i n i z e  t h e  p r o j e c t s  undertaken by any person r e l a t i n g  t o  
t h e  conserva t ion ,  u t i l i z a t i o n  and development o f  water r e sou rces  and t o  a s s e s s  
the t echn ica l  p o s s i b i l i t i e s ,  b e n e f i t s  and economic f e a s i b i l i t y  o f  t h e  p r o j e c t s ;  

( 9 )  To conduct and co-ordinate r e sea rch / inves t iga t ion  on t h e  economic use o f  water ;  

(h)  To promote, des ign ,  c o n s t r u c t ,  o p e r a t e  and main ta in  schemes and works f o r  t h e  
purpose o f  conserva t ion  and development o f  water r e sou rces  and fo r  t h e  purposes 
spec i f i ed  i n  paragraph ( c ) ;  

( i )  To in spec t  any work c a r r i e d  ou t  i n  r e l a t i o n  t o  water development o r  u t i l i z a t i o n  
purposes; 

(j) To ensure t h a t  water s u p p l y  conforms with such s t anda rds  a s  a r e  l a i d  down by law; 

(k )  To g r a n t  r i g h t s  fo r  t h e  use o f  water and t o  i s s u e  permi ts ,  l i c e n c e s  and 
concessions and, f o r  t h i s  purpose, t o  : 

- e s t a b l i s h  procedures f o r  t h e  r ecogn i t i on  o f  e x i s t i n g  water r i g h t s ,  f o r  t h e  
re-assessment, v a r i a t i o n  and r e - a l l oca t ion  o f  e x i s t i n g  water r i g h t s  and for  

. t he  g r a n t  o f  new water r i g h t s ;  

- e s t a b l i s h  procedures f o r  t he  i s s u e  o f  permi ts ,  l i c e n c e s  and concessions;  

- (1 )  To superv ise  t h e  enforcement o f  any water l e g i s l a t i o n ;  

(m) To advise t h e  Minister  on any ma t t e r  a f f e c t i n g  water; 

The a c t  f u r t h e r  purported t o  v e s t  i n  t h e  Authori ty on t h e  appointed day: 

- t h e  Water Development branch and t h e  Sewerage branch o f  t h e  Minis t ry  o f  Works; 
- t h e  Water Supply undertaking o f  t h e  mun ic ipa l i t y  o f  Port Louis; - t he  undertaking o f  t h e  P l a ines  Wilhems Sewerage Board. 



3. Maur i t ius  I n s t i t u t e  (under t h e  Ministry o f  Arts and o f  Cu l tu ra l  A f f a i r s  and 
Leisure) :  The I n s t i t u t e  comprises a  museum ( t h e  p r i n c i p a l  one on t h e  i s l a n d )  and 
a  l i b r a r y  equipped with va luable  r e f e r ence  ma te r i a l .  

4. Mauri t ius  Sugar Indus t ry  Research I n s t i t u t e :  The I n s t i t u t e  is o f  n a t i o n a l  
importance and is f u l l y  concerned with r e sea rch  i n  sugar-cane and a  few o t h e r  
crops which a r e  o f  n a t i o n a l  importance i n  terms o f  l o c a l  consumption and/or f o r  - 
export .  The i n s t i t u t e  is p a r t l y  f inanced by sugar-cane p l a n t e r s  who c o n t r i b u t e  
pro-rata  according t o  t h e  tonnage o f  sugar-cane harves ted .  The Government a l s o  
makes a  c e r t a i n  c o n t r i b u t i o n  t o  t h e  I n s t i t u t e .  

4 

Minis t ry  of Externa l  Af fa i r s ,  Tourism and Emigration ( tour i sm is d e a l t  with 
l a t e r  i n  t h e  r e p o r t )  

Non-governmental o rqan iza t  i ons  ( NGOs) 

- Mauri t ius  Underwater Group (MUG) ; 
- Mauri t ius  Marine Conservation Soc ie ty  ( M K S ) ;  
- Rotary Club ( P o r t  Louis) ; 
- Various Youth Movements, inc luding  The Federa t ion  o f  Young Farmers; 
- Action Civique; one achievement o f  t h i s  o rgan iza t ion  has been t h e  p lac ing  o f  

l i t t e r  b in s ,  marked 'Keep M a u r i t i w  Clean1,  i n  s t r a t e g i c  p o i n t s  i n  t h e  urban 
a r eas .  

URBAN AND RURAL DEVELOPMENT 

Major c o a s t a l  c i t i e s ,  human s e t t l e m e n t s  

Por t  Louis harbour 

Por t  Louis harbour,  t h e  gateway t o  Maur i t ius ,  is t h e  only  harbour which provides  
te rmina l  f a c i l i t i e s  and s e r v i c e s  t o  shipping.  I t  p l ays  a  v i t a l  r o l e  i n  t h e  economic 
and s o c i a l  development o f  Mauri t ius .  The commercial f a c i l i t i e s  a r e  concent ra ted  i n  
t h e  c i t y  o f  Por t  Louis which is a l s o  t h e  p r i n c i p a l  t r a d i n g  c e n t r e  o f  t h e  i s l and .  
S i tua t ed  i n  t h e  north-west o f  t h e  i s l a n d  it has an e x c e l l e n t  p o r t  p ro t ec t ed  from t h e  
p reva i l i ng  south-east  t r a d e  winds by t h e  mountains. 

The number o f  v e s s e l s  e n t e r i n g  Port  Louis harbour dur ing  t h e  f i r s t  and second 
qua r t e r  of  1982 has been es t imated  a t  about 240, t h e  ne t  r e g i s t e r e d  tonnaae 
(thousand tonnes)  being about 1,375. 

fc 

The number o f  v e s s e l s  leav inq  t h e  harbour dur ing  t h e  same per iod  was about 230, 
t h e  net  r e g i s t e r e d  tonnage being es t imated  a t  1,350. 

( a )  Po r t  f a c i l i t i e s  4 

Port  Louis harbour provides a  wide range o f  cargo  handling and harbour 
f a c i l i t i e s  and se rv i ce s .  S ince  t h e  es tab l i shment  o f  t h e  Maur i t ius  Marine Authori ty,  
t h e  po r t  has  continued t o  i nc rease  its capac i ty  t o  c a t e r  f o r  r i s i n g  demand. The p o r t  
has 672 metres  o f  a l i gned  deep water quays with depths  ranginq from 10.7 metres  t o  
1 3  metres  fo r  con ta ine r i zed  and conventional  t r a f f i c .  The p o r t  has a l s o  responded t o  
worldwide technologica l  changes i n  maritime t r a n s p o r t a t i o n  and cargo  handling 
systems. The var ious  f a c i l i t i e s  a r e  a s  follows: 
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(b)  Berth ina f a c i l i t i e s  and serv ices  

1. Alongside deep water f a c i l i t i e s  

Quay Lenqth D r a f t  

4 

Quay 1 123 metres 11 .OO metres 
Quay 2 183 metres 10.70 metres 
Quay 3 183 metres 10.70 metres 

+ Quay 4 183 metres 10.70 metres 
(Container te rmina l )  

QuayD 150metres  9.45metres 
QuayC 119metres  5.50metres 

2. L ighterage f a c i l i t i e s  

Quay Length D r a f t  

Quay A 190 metres 3.66 metres 
Quay C 133 metres 3.04 metres 
Quay E 134 metres 3.04 metres 

Carqo handled 

Bulk c a r a o / f e r t i l i z e r  
General cargo 
General cargo 
Containers 

Containers & l i q u i d  b u l k  cargo 
I n t e r  i s l a n d  t rade 

Remarks 

) These quays are  used f o r  handl ing of  
carqo from l i g h t e r s  

3. Buoy ber ths  

There are  10 buoy be r ths  ava i l ab le  and they are  occas iona l ly  used t o  accomodate 
vessels fo r  l i gh te rage  operation. 

4. Cement b e r t h  

There i s  a lso  a cement b e r t h  between Quays 1 and 2 f o r  the  b u l k  discharge o f  
cement. Bulk cement i s  pumped a t  t h e  r a t e  o f  400 tonnes per hour i n t o  s i l o s  s i t e d  
near the  quay. 

5. Bu lk  sugar te rm ina l  

The bu lk  sugar te rm ina l  came i n t o  opera t ion  i n  J u l y  1980. Sugar i s  loaded a t  a 
maximum r a t e  o f  1,AOO tonnes per hour. Vessels up t o  198 metres o v e r a l l  l eng th  and 
11 metres d r a f t  can be accommodated. Two sheds w i t h  storage capac i ty  o f  175,000 
tonnes o f  b u l k  sugar each are ava i lab le .  

( c )  Cargo handl ing 

Ã The MMA i s  responsib le fo r  a l l  cargo handl ing a c t i v i t i e s  i n  the  po r t .  However, 

cargo handl inq operat ions are undertaken by Consol idated Cargo Services (Mt ius)  
Ltd., a p r i v a t e  company opera t ing  under the  A u t h o r i t y ' s  superv is ion  and con t ro l .  The 
A u t h o r i t y ' s  t r a n s i t  s torage areas have expanded s i g n i f i c a n t l y  w i t h  recent  - 
developments. The t o t a l  area o f  covered space now ava i l ab le  f o r  storage purposes i s  
approximately 130,000 m2. 

I n  add i t  i o n  t o  convent ional  f a c i l i t i e s ,  t h e  p o r t  has a l so  provided spec ia l i zed  
f a c i l i t i e s  f o r  t he  handl ing o f  b u l k  and conta iner ized cargo. An important  f l e e t  of 
soph is t ica ted cargo hand l ing  equipment comprising heavy duty f o r k l i f t  t rucks,  auto 
t rucks ,  mobi le cranes, heavy duty t r a c t o r s ,  t r a i l e r s  and prime movers are owned and 
operated by the MMA f o r  carqo handl ing i n  the  po r t .  



(.dl Pi lo tage  

P i l o tage  i s  compulsory f o r  a l l  vesels over 100 NRT en te r ing  and leav ing  the  
Por t .  P i l o tage  serv ices  are  provided by the  Au tho r i t y  a t  any t ime dur ing  the  day o r  
n igh t  provided appropr iate arrangements are made. The Au tho r i t y  owns a f l e e t  o f  tugs 
and smal l  c r a f t  f o r  p i l o t a g e  and associated operations. 

( e l  Cargo t r a f f i c  

Cargo t r a f f i c  a t  Por t  Louis, which i s  c l o s e l y  l i n k e d  t o  i n d u s t r i a l  demand, has 
grown s t e a d i l y  over the  past  years. Por t  t r a f f i c  increased from 1.51 m i l l i o n  tonnes 
i n  1971 t o  1.77 m i l l i o n  tonnes i n  1973 and t o  approximately 2.0 m i l l i o n  tonnes i n  
1980. Container t r a f f i c  recorded a subs tan t i a l  increase dur ing  1980; i t  i s  
an t i c ipa ted  t h a t  w i t h  t h i s  t rend,  t o t a l  container t r a f f i c  miaht reach around 33,000 
TEUs by 1983. The Au tho r i t y  i s  making every endeavour t o  promote c o n t a i n e r i z a t i o n  
and t o  meet the  demands o f  t he  revo lu t i ona ry  chances t a k i n g  p lace i n  mar i t ime 
t ranspor ta t ion .  

( f )  Por t  development 

The f i r s t  phase o f  the  p o r t  development culminated i n  the  commissionina o f  the  
new deep water ouays 2, 3 and 4 together w i t h  t h e  back-up f a c i l i t i e s .  Quays No. 2 
and 3 are used f o r  u n i t i z e d  cargo operations. Quay No. 4, t he  container te rmina l ,  i s  
used exc lus i ve l y  f o r  t h e  hand l ing  o f  containers.  The annual throughput o f  t he  laden 
container park adjacent t o  quay No. 4 va r ies  between 14,500 TEUs ( w i t h  2-high 
stacking) and 22,800 TEUs (3-high stacking).  

A modern p o r t  admin i s t ra t i on  b u i l d i n q ,  workshop and f i r e  s t a t i o n  are under 
const ruc t ion .  Several o the r  pro jec ts ,  i n c l u d i n g  the  cons t ruc t i on  o f  a recru i tment  
centre,  are i n  d i f f e r e n t  stages of  implementation. One o f  t h e  s t r i k i n g  fea tures  o f  
Por t  Louis harbour i s  t h e  a v a i l a b i l i t y  o f  a vast  area o f  land f o r  f u t u r e  p o r t  
development and expansion. 

C i t y  o f  Por t  Louis ( c a p i t a l  o f  t he  i s land )  

Estimated popu la t ion  as a t  June 1982: 147,599 (no account has been taken o f  
i n t e r n a l  migra t ion) .  

Recently, c e r t a i n  sec t ions  o f  'suburbs' l y i n g  j u s t  ou ts ide  t h e  cent re  o f  t he  
c a p i t a l  have been annexed t o  the  c i t y .  These annexed areas now f a l l  under the  
r e s p o n s i b i l i t y  o f  t h e  C i t y  Mun ic ipa l i t y .  Populat ion f igures ,  t he  s i z e  (area) o f  t h e  
c i t y ,  pub l i c  h e a l t h  f a c i l i t i e s ,  the  s a n i t a t i o n  and water supply s i t u a t i o n ,  can on ly  
be i nd i ca ted  genera l ly  or  approximately. 

The present Populat ion Census w i l l  c e r t a i n l y  prov ide r e l i a b l e ,  up-to-date 
f i gu res  on t he  a c t u a l  s i z e  o f  t h e  c i t y .  The Census was expected t o  be completed by 
mid-1 984. 



l a b l e  3: The estimated popu la t ion  o f  Maur i t ius  by geographical d i s t r i c t  and sex 

P o p u l a t i o n  

30 June 1980 30 June 1981 30 June 1982 
Geographical d i s t r i c t  Area i n  Both Male Female Both Male Female Both Male Female 

km2 sexes sexes sexes 

Port  Louis 
Pamplemousses 
Rivifere du Rempart 
F lacq 
Grand Port  
Savanne 
Pla ines W i l  hems 
Mo ka 
Black River 

I s land  o f  Maur i t ius  
I s land  o f  Rodriques 
Other i s l ands  

Maur i t i us  



Ihe main c e n t r a l  market,  p a r t  o f  which was r e c e n t l y  burnt  down, is a t  present  i n  
a  poor s t a t e .  The Municipal i ty  is s t i l l  t r y i n g  t o  r a i s e  t h e  funds t o  cons t ruc t  a  
proper market p lace .  F inanc i a l  c o n s t r a i n t  is c u r r e n t l y  t h e  major problem of  t h e  Ci ty  
Municipal i ty .  

UNEP, FA0 and va r ious  o t h e r  United Nations o rgan iza t ions  have published ample 
d e s c r i p t i o n s  and d a t a  on Por t  Louis which w i l l  no t  be repeated i n  t h i s  r epo r t .  

I t  is worth not ing  t h a t  t h e  problems o f  s a n i t a t i o n  and r e f u s e  d i sposa l  a r e  beinq 
s t e a d i l y  t ack l ed  by t h e  municipal s e r v i c e s  and c e r t a i n  improvements have been 
achieved. For example, t h e  cons t ruc t ion  o f  a  water r e s e r v o i r  ( r e c e n t l y  completed) 
has almost solved t h e  water supply problems o f  a  housing e s t a t e  ( t h a t  forms p a r t  o f  
t h e  c i t y )  comprising about 2,000 i n h a b i t a n t s .  

The two main bus t e rmin i  still badly need improvement, t h e  c o n s t r a i n t s  beinq 
economic. The t r a f f i c  a u t h o r i t i e s  have, over t h e  pas t  18 months o r  s o ,  re-organized 
t r a f f i c  flow i n  s e v e r a l  p a r t s  o f  t h e  c i t y ;  one-way s t r e e t s ,  no-parking zones, s e t  
hours  for  t h e  d e l i v e r y  o f  goods by heavy v e h i c l e s ,  and a d d i t i o n a l  p o l i c e  
t r a f f i c - c o n t r o l  dur inq  peak per iods .  However, i n  t h e  long run ,  t h e  s o l u t i o n  t o  t h e  
t r a f f i c  conqest ion problem, and o t h e r  problems a s soc i a t ed  with t h e  populat ion 
concent ra t ion  i n  and around Port  Louis ,  w i l l  r e a u i r e  a  pol icy  o f  d ~ c e n t r a l i z s t i o n .  

On t h e  whole, a l though t h e  c i t y  still con ta in s  a  few eye-sores, var ious  marked 
improvements have taken p lace .  A major problem is t h e  need t o  improve t h e  s t a t e  o f  
commercial bu i ld ings ,  many of  which p re sen t  incongruous facades along t h e  pavements. 
Like many c i t i e s ,  Port  Louis was never planned and grew i n t o  its present  s t a t e  s i n c e  
t h e  old c o l o n i a l  days. 

Seweraqe f a c i l i t i e s  

The sewerage system i n  Port  Louis is t h e  o l d e s t  i n  t h e  i s l a n d .  Major works have 
been c a r r i e d  out  a t  var ious  t imes  - notably  i n  t h e  1920s and 1980s. Major 
investments  d a t e  from t h e  mid - s ix t i e s ,  p r i o r i t y  having been accorded t o  Port  Louis 
i n  t h e  l i g h t  o f  t h e  d i sposa l  problems o f  t h e  north-east  o f  t h e  c i t y  and a l s o  t h e  
need t o  develop i n d u s t r i a l  e s t a t e s .  

An overview of t h e  s t ag ing  o f  t h e  Por t  Louis development is g iven  below: 

Stage I 1965 - 1971 

Stage I 1  e a r l y  s e v e n t i e s  

Stage I11 mid-seventies 

Construct ion o f  new nor thern  i n t e r c e p t o r  sewer, nor thern  
works pumping s t a t i o n  and s e a  o u t f a l l  i n t o  t h e  a r e a  o f  
Fort  George. A new sewer i n  t h e  Fanfaron Stream Valley,  
new Fanfaron pumping s t a t i o n  and s e a  o u t f a l l .  

P l a i n e  Verte t runk  sewer and r e t i c u l a t i o n ;  P l a i n e  Lauzun 
r e t i c u l a t i o n  system; Pouce Valley t runk  sewer and 
r e t i c u l a t i o n  system; Southern i n t e r c e p t o r  sewer ; N e w  
Caudan pumping s t a t i o n  and r i s i n g  main; Southern Works: 
pumping s t a t i o n  and s e a  out  f a l l .  

To da t e :  nor thern  dra inage  zone i n d u s t r i a l  and 
r e s i d e n t i a l  e s t a t e s ;  t rea tment  p l an t s .  



The f i n a l  phase o f  t he  Stage I11 development o f  Por t  Louis has j u s t  been 
concluded, w i t h  the  complet ion o f  t he  MS 13 cont rac t  i n v o l v i n g  a  major t runk  sewer 
and r e t i c u l a t i o n  sewers. The capac i ty  o f  t he  Northern Sewage treatment p l a n t  has 
been doubled. With an a d d i t i o n a l  capac i ty  o f  40,000 the new t o t a l  capac i ty  i s  
135,000. Tenders have been received f o r  t h e  improvement o f  i n f r a s t r u c t u r a l  
f a c i l i t i e s  i n c l u d i n g  sewerage t o  four  major C.H.C. es ta tes  i n  Por t  Louis under t h e  - 
Saudi-funded component o f  t he  Urban R e h a b i l i t a t i o n  Pro jec t .  This p r o j e c t  would, 
when implemented, improve the  sewerage f a c i l i t i e s  o f  2,000 f a m i l i e s  immediately and, 
eventual ly ,  a l together  3,000 fami l ies .  

& 

Pub l ic  hea l th  f a c i l i t i e s  i n  Maur i t i us  are i nd i ca ted  i n  map 5. 



Table  A: Heal th  s e r v i c e s  o f  M a u r i t i u s ,  1977-1981 ( a s  a t  31 December) 
(Source:  S t a t i s t i c s  D i g e s t )  

1977 1978 1979 1980 1981 

H o s p i t a l s  
General  h o s p i t a l s  
S p e c i a l i z e d  h o s p i t a l s  ( p h ~ c h i a t r i c ,  

l e p e r ,  c h e s t ,  eye  and E.N.T.) 
P r i s o n s  h o s p i t a l s  
P r i v a t e  h o s p i t a l s  on sugar  e s t a t e s  

Heal th  Cent re  

D i s p e n s a r i e s  
P u b l i c  d i s p e n s a r i e s  ( e x c l u d i n g  

h e a l t h  c e n t r e s )  
P r i s o n s  d i s p e n s a r i e s  
P r i v a t e  d i s p e n s a r i e s  on s u g a r  e s t a t e s  
Mobile d i s p e n s a r i e s  

C l i n i c s  
Denta l  
S o c i a l  hygiene 
P r i v a t e  
P u b l i c  mobi le  a n t e - n a t a l  and 

fami ly  p lann ing  
P u b l i c  mobi le  d e n t a l  

Maternal  and c h i l d  h e a l t h  and fami ly  
p lann ing  c l i n i c s  ( e x c l u d i n g  h e a l t h  
c e n t r e s )  

Family p lann ing  ( o n l y )  
C l i n i c s  
Supply c e n t r e s  

Personne l  ( i n c l u d i n g  Rodrigues)  
Doctors  

T o t a l  government d o c t o r s  
- o f  which s p e c i a l i s t s  
Doctors  i n  p r i v a t e  p r a c t i c e  

D e n t i s t s  
Government s e r v i c e  
P r i v a t e  

Pharmac is t s  
Government s e r v i c e s  
P r i v a t e  

Q u a l i f i e d  n u r s e s  ( e x c l u d i n g  nurse- 
midwives) 

Government s e r v i c e  

Q u a l i f i e d  midwives/nurse-midwives 
Government s e r v i c e  



Mahdbourg w i t h  i t s  l a r g e  concent ra t ion  o f  popu la t ion  and admin i s t ra t i ve  and 
commercial a c t i v i t i e s  i s  t h e  Regional Centre o f  t h e  south. I n  view o f  i t s  h i s t o r i c  
importance, and i t s  present s ta tus  as a coas ta l  human set t lement,  a comprehensive 
study o f  t h i s  r e g i o n  has been w r i t t e n  e n t i t l e d  Cahier No. 9: Monographies, by M A T I M  
& The M i n i s t r y  o f  Housing, Lands and Town and Country Planning (1976) which was 
appended t o  t h i s  repor t .  Unfor tunate ly  l i m i t a t i o n s  o f  space have precluded i t s  
reproduct ion  here. 

COASTAL INDUSTRIAL DEVELOPMENT 
A 

Tables 1 and 2 have l i s t e d  t h e  main i n d u s t r i e s  i n  t h e  i s l a n d  and t h e  est imated 
popu la t ion  working i n  t h e  var ious  sectors.  No i n fo rma t ion  i s  ye t  a v a i l a b l e  t o  
i n d i c a t e  whether i n d u s t r i e s  are n a t i o n a l  o r  f o re ian  owned. No s p e c i a l  complexes 
(OTEC, desa l i na t i on  etc.  ) e x i s t  i n  Maur i t ius .  

E f f l uen ts :  Sa l i en t  fea tures  regarding e f f l u e n t s  have a l so  been g iven i n  sec t i on  
1 under the headings "S i tes  and ou t f l ow  o f  t h e  r i v e r s  a t  t h e  coast" and "Land-based 
sources o f  po l l u t i on " .  

Much a d d i t i o n a l  i n fo rma t ion  on bo th  i n d u s t r i e s  and e f f l u e n t s  was appended t o  t h e  
study but  r e g r e t t a b l y  i t  was t o o  l ong  and d e t a i l e d  t o  reproduce i n  t h i s  volume. 

COASTAL AND INLAND HYDROPOWER AND WATER WORKS 

There i s  a t  present on ly  one major i n l a n d  hydropower i n s t a l l a t i o n  beina c a r r i e d  
out  i n  t h e  i s l and .  No such a c t i v i t i e s  o f  any importance are t o  be found along t h e  
coast. 

Champaqne hydro-e lec t r i c  power s t a t i o n  

The cons t ruc t i on  o f  t h i s  power s t a t i o n  i s  w e l l  under way and expected t o  s t a r t  
operat ing i n  a year o r  two. The s t a t i o n ,  which w i l l  have an i n s t a l l e d  capac i ty  o f  
about 30 MW, w i l l  t a p  water from Grande Rivifere South East, t h e  f l ow  o f  which w i l l  
be considerably reduced (by  about 50 t o  75 per cen t ) .  The 3 km power tunne l  w i l l  
d i v e r t  water t o  another r i v e r .  The impact on t h e  coast  has not  yet  been fo rma l l y  
assessed. 

Pub l ic  hea l th  aspects: The c a v i t i e s  l e f t  a f t e r  t he  e x p l o i t a t i o n  o f  sand qua r r i es  
along the  coast are genera l l y  l e v e l l e d  o f f  and/or r e f i l l e d  t o  prevent t h e  format ion 
o f  pools o f  water which could breed malar ia  vec tors  ( t h e r e  has been a recrudescence 
o f  malar ia  i n  t h e  i s l and :  over 500 cases l a s t  year). 

TRANSPORT 

The preva len t  t r anspo r t  modes arp buses, l o r r i e s ,  t a x i s  and p r i v a t e  cars. The 
coasta l  zone around t h e  i s l a n d  i s  served by a qood network o f  reasonably 
wel l-maintained roads. I n  t he  l a t e  1960s, Maur i t i us  had some 975 km o f  t a r r e d  roads; 
of these, 545 km were main roads and 430 km were t a r r e d  r u r a l  roads. By 1978, t h e  



l ength  o f  t h e  tarred road network reached 1,770 k m ,  made up o f  545 km of  main roads 
and some 1,225 km o f  urban and r u r a l  roads.  This g i v e s  a  road d e n s i t y  o f  0.95 km per 
km2, which is one o f  t h e  h ighes t  i n  t h e  world. A s  a l ready mentioned, t h e  r e l a t i v e l y  
small s i z e  o f  t h e  i s l and  makes it  d i f f i c u l t  t o  d i s t i n g u i s h  between c o a s t a l  zone and 
inland zone d a t a .  

Some ind ica t ions  and t r e n d s  o f  t r a n s a c t i o n s  i n  t h e  po r t  (Po r t  Louis harbour) 
have a l ready been given i n  s ec t ion  2 under t h e  heading "Major c o a s t a l  c i t i e s " .  
Additional information is t o  be found i n  t a b l e  5 below. Transport o f  people and 
goods ( l o c a l l  y) along c o a s t a l  waters is non-ex i s t e n t .  

a /  Table 5: Sea-borne shipping 1978 - 1982 - 
Vessels  en t e r ing  Vessels  leaving  G o o d s  

Net  Ne t  
r eg i s t e r ed  b/ r eg i s t e r ed  Unloaded Loaded - 

Period Number tonnage Number tonnage ( thousand ( thousand 
( tho usand ( tho usand tonnes) tonnes) 

tonnes) tonnes) 

1978 521 2,109 
1979 520 2,320 
1980 556 2,305 
1981 54 5 2,559 
1981 : 1 s t  Qr . 146 585 

2ndOr .  137 582 
3rd Or. 135 680 
4 th  Or. 127 71 2 

1982 ^ 1 s t  Or. 124 663 
2ndOr .  118 71 6 

a/ excluding f i sh ing  v e s s e l s  ber thed  i n  Port Louis - 
b/ excluding bunkers - 
c /  provis ional  - 
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Table 6: Civi l  Aviation Centre 1978 - 1982 

P e r i o d  

1978 
# 1979 

1980 
1981 

4 
1981 : 1 s t  Qr. 

2nd Qr. 
3rd Qr. 
4th Or. 

1982 : 1 s t  Or. 
2nd Qr. 

Number of movements 
Landings Take-offs 

F r e  
Unloaded 
(tonnes) 

2,375.7 
3,749.5 
2,977.8 
3,041 .I 

637.2 
1,000.7 

709.7 
693.5 
622.7 
578.0 

i g h t  
Loaded 

( tonnes) 

N.B The following points a r e  re levant  t o  t h i s  t ab le :  

- only movements of  commercial a i r c r a f t  a r e  accounted for ;  
- each touch down o r  each t ake  o f f  is counted a s  a separa te  movement; 
- f re igh t  ca r r i ed  by planes o ther  than commercial is included. 

EXPLOITATION OF TERRESTRIAL BIOLOGICAL RESOURCES 

Most of t h e  s t a t i s t i c a l  breakdowns for t h e  coas ta l  zone only a r e  a t  present not 
r ead i ly  available.  However, t h e  "Land Resources and Agricultural  S u i t a b i l i t y  Map of 
Mauritius" prepared by FA0 and t h e  Mauritius Sugar Industry Research I n s t i t u t e  (May 
19731, separa te ly  annexed t o  t h e  present study but unfortunately too  l a rge  t o  
reproduce here, together with map 6 ,  would serve a s  a rough guidel ine  f o r  t h e  above 
assessment. 

S t a t i s t i c s  on the  imports of f e r t i l i z e r s  a r e  provided i n  t a b l e  7, while 
s t a t i s t i c s  o f  harvest ,  s a l e  and export of t e r r e s t r i a l  resources,  e spec ia l ly  sugar,  
are  amply l a i d  out i n  a s e t  of 28 t ab les .  (Source: Annual Report of t h e  Mauritius 
Chamber of Commerce, 1981-821, again,  too  long unfortunately t o  reproduce here. 

Pes t ic ides  s t a t i s t i c s  

There is  a Pes t i c ides  Management Advisory Committee i n  Mauritius, chaired by t h e  
Ministry of Agriculture, F i she r ies  and Natural Resources. I t  has t h e  following terms 
of references:  

- t o  ensure t h a t  pes t i c ides  enter inq Mauritius a r e  those t h a t  have been t e s t e d  and 
approved i n  t h e  country of o r ig in ;  - 

- t o  cont inual ly  carry  out nat ional  surveys on the  use of pes t ic ides ;  

- t o  organize t e s t s  of  pes t i c ide  residues;  

- t o  list and update r e s t r i c t e d  pes t ic ides ;  

- t o  c o l l e c t  and compile data on pes t i c ide  imports; 

- other r e la ted  matters.  
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a/ Table 7: Imports o f  f e r t i l i z e r s  1980 - 1982 - 

1 9 8 0  1 9 8 1  c /  Jan.-Jun. 1982 - 
Quan t i t y  Value C. I.F.. Quan t i t y  Value C.I.F. Quan t i t y  Value C.I.F. 
( tonnes)  (Rs .OOO) ( t o m e s )  (Rs.000) ( tonnes)  (Rs.000) 

Kind of  f e r t i l i z e r  

Total  imports 

Nitrogenous f e r t i l i z e r s  
Sulphate o f  ammonia 
Ammonium su lpha t e  n i t r a t e  
Other ni t rogenous f e r t i l i z e r s  

Po ta s s i c  f e r t i l i z e r s  
Muriate of  potash 
Sulphate of  potash 
Other p o t a s s i c  f e r t i l i z e r s  

Phosphatic f e r t i l i z e r s  
S ingle  superphosphate ) 

b/ 
Tr ip l e  superphosphate ) 

Is) 
CT\ 
-A 

Phosphatic guano 
Other 

Mixed and compound f e r t i l i z e r s  

a /  excluding imports  from t h e  i s l a n d s  o f  Agalega, S t .  Brandon and Rodrigues - 
b/ these  two i tems merged i n  1979 - 
c /  provis iona l  - 



Table 8: Imports ( tonnes)  of main p e s t i c i d e s  i n  Maur i t ius  1970-81 
(C.I.F. value i n  M R s  - m i l l i o n  Mauri t ian rupees)  

I n s e c t i c i d e s  Fungicides Herbicides Total  
Year Tonnes M Rs Tonnes M R s  Tonnes M Rs Tonnes M R s  

Sources: Annual Report,  Customs & Excise Department, Maur i t ius  (1970 - 1978); 
Cent ra l  S t a t i s t i c s  Of f i ce  (1979 - 1981). 

FISHERIES 

The information requested i n  t h e  annotated o u t l i n e  on t h e  f i s h e r i e s  s i t u a t i o n  i n  
Mauri t ius  is conta ined  i n  t h e  fol lowing documents; 

- " S t a t i s t i c s  - Fishing Industry" by D. Mauree and C.R. Samboo; 
- "An Appraisal  o f  t h e  Banks Fishery i n  Mauritius" by C.R .  Samboo; 
- "Pro tec t ion  Service-Fisheries" .  

They were prepared with t h e  c o l l a b o r a t i o n  o f  s e v e r a l  M i n i s t r i e s  and o t h e r  
o rgan iza t ions  and appended t o  t h e  r epo r t .  However, l i m i t a t i o n s  o f  space have 
precluded t h e i r  reproduct ion i n  t h i s  volume. 

An important  s t e p  taken r e c e n t l y  has  been t h e  banning o f  underwater spear  gun 
f i sh ing .  A law was passed s t a t i n g  t h a t  a l l  spearguns must now be sur renderd  t o  t h e  
a u t h o r i t i e s  (Min i s t ry  o f  Agr i cu l tu re ,  F i s h e r i e s  and Natural  Resources, and t h e  
po l i ce ) .  A s  compensation t o  r e g i s t e r e d  fishermen using spearquns,  t h e  Government 
o f f e r s  R s .  500 f o r  every speargun handed over. So f a r ,  over 600 spearguns have been 
turned  in .  Import permi ts  f o r  spearguns a r e  no longer  granted .  

Some gene ra l  f i s h e r i e s  s t a t i s t i c s  (Bi-Annual Digest  o f  S t a t i s t i c s ,  June 1982) 
a r e  given below: 

+ 

Source 1978 1979 1980 1981 
( tonnes 

Lagoons & off- lagoons 2,356 2,345 1,635 1,600 
Banks 2,825 1,857 1,405 1,473 
Barachois & ponds 16  2 6 2 7 36 



MINERAL EXPLORATION A N D  EXPLOITATION 

The only s i g n i f i c a n t  exp lo ra t i on  and e x p l o i t a t i o n  is  t h a t  of  c o r a l  sand along 
t h e  coas t .  This  is governed by t h e  Removal of  Sand Act which f a l l s  under t h e  purview 
of  t h e  Ministry of  Housing, Lands and t h e  Environment. 

., The present  heavy demand for  bu i ld ing  m a t e r i a l s ,  i nc lud ing  c o r a l  sand, is due t o  
t he  following main a spec t s  : 

- an urgent need t o  r e p a i r  e x i s t i n g  i n f r a s t r u c t u r e s ,  inc luding  publ ic  and domestic 
Â bui ld ings ;  

- t h e  r e a l  and urgent  need t o  provide housing f o r  lower income groups, e s p e c i a l l y  
following ex t ens ive  damage caused by r ecen t  cyclones;  

- t h e  pro jec ted  housing e s t a t e  developments and t h e  n e c e s s i t y  t o  s e t  up f u r t h e r  
i n f r a s t r u c t u r e s  s o  a s  t o  meet t h e  requirements  o f  a  growing populat ion.  

The bu i ld ing  indus t ry  is by f a r  t h e  main consumer of  sand,  al though t h e  Cent ra l  
Water Authori ty is a l s o  a  s i g n i f i c a n t  user  and r e q u i r e s  about 10,000 tonnes annual ly  
f o r  its f i l t e r  beds a t  La Marie and F a i l l e s .  The p re sen t  r a t e  o f  use of  sand i n  
Mauri t ius  is es t imated  a t  over 200,000 tonnes  annual ly.  Lack of  r eco rds  a t  t h e  l e v e l  
o f  p r i v a t e  sand q u a r r i e s ,  t h e  i l l e g a l  removal o f  sand and var ious  o t h e r  problems do 
not al low more accu ra t e  e s t ima te s  t o  be made. Sand is qua r r i ed  from government sand 
q u a r r i e s  s i t u a t e d  on crown l ands ,  p r i v a t e  sand q u a r r i e s  and from lagoon beds. The 
q u a r r i e s  along t h e  c o a s t  have s o  f a r  been heav i ly  exp lo i t ed .  There is now a wait ing 
list of  about 50 t o  60 persons who have app l i ed  f o r  permission t o  remove sand from 
t h e  seabed. 

The Ministry of  Housing, Lands and t h e  Environment is f inding  it inc reas ing ly  
d i f f i c u l t  t o  i d e n t i f y  f u r t h e r  s u i t a b l e  s i t e s  f o r  e x p l o i t a t i o n  a s  sand q u a r r i e s  ( i . e .  
government sand q u a r r i e s ) ,  and s t e p s  t o  s t o p  t h e  ope ra t ion  o f  a l l  p r i v a t e  sand 
q u a r r i e s  a r e  a l s o  being contemplated. The Minis te r  submit ted a  memorandum t o  
Government on sand q u a r r i e s  i n  January 1983. The memorandum e luc ida t ed  t h e  p re sen t  
l e g a l  mechanism under t h e  Sand Removal Act and t h e  problems o f  c o n t r o l  over sand 
q u a r r i e s  (and sand t r a n s p o r t a t i o n )  have a l s o  been s p e l l e d  out .  

Recent even t s  have shown t h a t ,  i n  s p i t e  o f  t h e  p rov i s ions  o f  t h e  Act, t h e  
Minis t ry  i s  unable t o  e x e r c i s e  a  s t r i c t  c o n t r o l  on t h e  unlawful removal o f  sand. 
Although t h e  Minis te r  o f  Housing is re spons ib l e  fo r  t h e  implementation o f  t h e  Act, 
t h e  Conservator of  Fo re s t s  or  po l i ce  o f f i c e r s  a r e  a l s o  r e spons ib l e  f o r  i n v e s t i g a t i n g  
t h e  cargo o f  l o r r i e s  and a r r e s t i n g ,  without  a  warran t ,  any d r i v e r  suspected o f  t h e  
unlawful removal of  sand. The s e r v i c e s  o f  t h e  Conservator of  Fo re s t s  and t h e  p o l i c e  

A have not been adequately appl ied  i n  t h e  c o n t r o l  o f  i l l e g a l  sand removal, e s p e c i a l l y  
s i n c e  t h e  Ministry has  no p a t r o l l i n g  s t a f f  under its auspices.  

I t  is t h e  f e e l i n g  o f  t h e  Ministry t h a t  t h e  Development Works Corporat ion ( a  - p a r a s t a t a l  body) should be en t rus t ed  with t h e  ope ra t ion  o f  sand q u a r r i e s  on crown 

land ,  e s p e c i a l l y  t o  provide sand t o  Government and p a r a s t a t a l  bodies. The 
Environment Division advises  on strict cond i t i ons  under which t h e  removal should 
t ake  place.  Control  o f  t h e  quan t i t y  o f  sand removed is not  wel l  def ined  and t h e  
Minis t ry  would co-operate i n  order  t o  determine ways and means f o r  t h e  proper  
management and c o n t r o l  o f  sand qua r r i e s .  



With regard t o  p r i v a t e  sand q u a r r i e s ,  it is  intended t o  withhold a p p l i c a t i o n s  
f o r  t h e  des igna t ion  o f  s i t e s  and t o  cons ider  t h e  withdrawal o f  previous 
des igna t ions .  However, a l l  t h e  l e g a l  imp l i ca t ions  o f  such a cou r se  o f  a c t i o n  a r e  
being looked i n t o  thoroughly b e f o r e  a  d e c i s i o n  is taken.  

The p o s s i b i l i t y  o f  t h e  Development Works Corporation undertaking t h e  removal, 
processing and d i s t r i b u t i o n  o f  sand t o  Government and p a r a s t a t a l  bod ie s ,  bear ing  i n  V- 

mind t h e  s p e c i a l  requirements  o f  t h e  Cent ra l  Water Authori ty (CWA) for  a  s p e c i a l  
g rade  o f  sand a t  a  p a r t i c u l a r  t ime,  has  been s tud i ed .  The CWA and t h e  Development 
Works Corporation have submitted j o i n t  r e p o r t s .  

& 

Pending confirmation from the  Development Works Corporation t h a t  it would be 
p o s s i b l e  to process sand for  CWA and a f i n a l  dec i s ion  on t h e  ques t ion  o f  sand i n  
g e n e r a l ,  t h e  following a c t i o n s  have been recommended : 

to al low CWA, on its own o r  through its succes s fu l  t ende re r s  f o r  1982-83, t o  
remove 4,000 tonnes  o f  badly needed sand from a s i t e  a t  Le Morne (south-west 
c o a s t  o f  t h e  i s l a n d ) ;  

to r eques t  t h e  Po l i ce  and Fo res t ry  Serv ice  t o  c o n t r o l  l o r r i e s  ca r ry ing  sand more 
o f t e n ,  with a  view t o  de t ec t ing  i l l e g a l  removal, and t o  submit monthly r e p o r t s  
for  t h e  Min i s t ry ' s  information;  

t o  r eques t  t h e  So l i c i t o r -Gene ra l ' s  Off ice  t o  i n v e s t i g a t e  whether,  under t h e  
present  l e g i s l a t i o n ,  p r i v a t e  sand q u a r r i e s  can  b e  c o n t r o l l e d  and t o  advise  on 
amendments t h e r e t o  i f  needed; and 

to set up a committee o f  o f f i c i a l s  under t h e  a e g i s  o f  t h e  Minis t ry  o f  Works i n  
order  t o  cons ider  t h e  use o f  s u b s t i t u t e s  f o r  sand i n  t h e  bu i ld ing  indus t ry  and 
t h e  f i n a n c i a l  imp l i ca t ions  o f  such a measures on t h e  f i n a l  c o s t s  o f  a  bu i ld ing .  

Uemov al of  Sand A c t  

The Removal o f  Sand A c t  came i n t o  fo rce  on 15 October 1975. The A c t  p rovides  f o r  
t h e  des igna t ion  o f  an a r e a  a s  a  sand quarry a s  w e l l  a s  f o r  sand landing p l aces  and 
r e g u l a t e s  t h e  t r a n s p o r t  and t r a d e  o f  sand. Some recommendations f o r  t h e  updating o f  
t h e  A c t  a r e  now being considered and amongst o t h e r  p a r t i e s  concerned,  t h e  Minis t ry  
o f  Housing, Lands and t h e  Environment w i l l  also seek t h e  views and advice o f  t h e  
Crown Law Office i n  t h i s  connect ion.  

Government sand q u a r r i e s  

Under t h e  A c t ,  t h e  Minis t ry  h a s  approved t h e  des igna t ion  o f  21 sand q u a r r i e s  f o r  
t h e  yea r s  1975 t o  1980, a l l o c a t e d  on crowi l and .  They a r e  l i s t e d  below. The t o t a l  A 

q u a n t i t y  o f  sand removed from these a r e a s  i s  727,840 tonnes ,  and R s .  7,669,802 have 
been c o l l e c t e d  ( s e e  t a b l e  9 ) .  



Table 9: Sale o f  sand a t  government sand quarr ies,  1975-1983 - 
Sand quarry Quant i ty  o f  sand Amount c o l l e c t e d  

de l ivered (tonnes) (Rupees) 

Beau Champ 197,907 
Cap Malheureux 23,900 
B e l l e  Mare 175,396 
Rianbel 18,535 
Palrnar 279 ,639 
Le Morne 10,000 
Pomponette 20,463 

TOTAL 727,840 7,669 ,802 

L i s t  o f  government sand quar r ies  designated f o r  t h e  per iod  1975-1980 ( A  = 
Arpent , rough1 y an acre) 

A. B e l l e  Mare (south-east coast) 

No. 1 - 1A16 - October 1975 
No. 2 - 1A04 - November 1975 
No. 3 - 1A52 - January 1976 
NO. 4 - OA79 - 
No. 5 - 1A50 - A p r i l  1976 
No. 6 - 2AOO - 3une 1980 
No. 7 - 3A71 - September 1980 

B. Palrnar (south-east coast)  

No. 1 - 1A94 - J u l y  1976 
No. 2 - 1A36 - October 1976 
No. 3 - 1A08 - December 1976 
No. 4 - 2A05 - February 1977 
No. 5 - 2AO0 - March 1977 
No. 6 - 1A98 - August 1977 
No. 7 - 3A90 - February 1979 

C. Cap Malheureux ( n o r t h  coast) 

- 1A70 - October 1975 

D. Rianbel (south coast) 

- 1A51 - October 1975 ( f o r  supply t o  CWA on ly )  

E.  Beau Champ (Savanne) (south coast)  

No .I - 3A72 - March 1976 
No.2 -3A41 - J u l y  1976 
No .3 - 3A87 - February 1977 
No.4 - 2A50 - May 1977 
No.5 - 1A50 - August 1977 

N.B: Out o f  t h e  t o t a l  island-wide annual consumption o f  about 200,000 tonnes, 
about 95,000 t o m e s  a r e  removed from the  seabed. No sand i s  exported. 



P r i v a t e  sand quar r ies  

With regard t o  p r i v a t e  sand quarr ies,  a l i s t  o f  s i t e s  designated on the  
app l i ca t i on  o f  t he  i n t e r e s t e d  p a r t i e s  i s  g iven i n  t a b l e  10. O f  these, t h ree  s i t e s  
are s t i l l  i n  operation. 

Table 10: P r i va te  sand quar r ies  

S i t e s  Extent  Licence pa id  R e m a r k s  
up t o  

1 . Wolmar 
2. Pte. d'Esny 
3. St. F e l i x  
4. Roches Noires 

5. Pereybere 
6. Pereybere 

7. Pereybere 
8. Beau Manguier 

Undeclared sand quarry. 
Designated sand quarry; s t i l l  i n  operation. 
Designated sand quarry; s t i l l  i n  operation. 
Designated sand quarry i s  exhausted; 2nd s i t e  
appl ied fo r  no t  declared. Both s i t e s  now 
l e v e l l e d  and put t o  canes. 
Designated sand auarry. Nearing completion. 
Designated sand quarry i s  exhausted. Licence 
not  been renewed. S i t e  not  r e f i l l e d .  
Undeclared sand quarry. Licence n o t  renewed. 
Sand quarry exhausted. S i t e  being r e f i l l e d .  
Licence no t  renewed. 

I l l e g a l  removal o f  sand 

I t  i s  not  poss ib le  t o  p a t r o l  t he  c o a s t l i n e  o f  Maur i t i us  on a 24-hour bas is  and 
f o r  t h i s  reason t h e  t ranspor t  o f  sand i s  author ized on ly  dur ing  the  day. Po l i ce  
o f f i c e r s  and fo res t  o f f i c e r s  who genera l ly  wear uni form should be i n  a p o s i t i o n  t o  
c o n t r o l  the  t ranspor t  o f  sand and a r r e s t  any d r i v e r  suspected o f  i l l e g a l  removal. 

The requirements o f  t h e  p u b l i c  w i l l  s t i l l  be met by sand removed from the  seabed 
i n  p r i v a t e  sand auarr ies.  With regard t o  the  removal o f  sand from t h e  seabed a f i r s t  
experiment by mechanical means has been a f a i l u r e .  I n  t h i s  respect  a request has 
been made t o  t h e  M i n i s t r y  o f  Economic Planning and Development under a UNDP Scheme 
f o r  a study t o  be undertaken t o  invest iga te ,  i n t e r  a l i a ,  t h e  impact o f  removal o f  
sand by  mechanical means from lagoons and t h e  seabed. 

TOURISM 

The r a p i d  growth o f  tour ism i n  the  l a s t  decade has made i t  the  t h i r d  l a r g e s t  
f o re ign  exchange earner f o r  Maur i t ius.  The Maur i t i an  Government i s  constant ly  
encouraging t h i s  sec tor  through the  p r o v i s i o n  o f  appropr ia te  i n f r a s t r u c t u r e ,  f i s c a l  
concessions and c r e d i t  f a c i l i t i e s .  The tour ism indus t r y  has s t e a d i l y  expanded from 
the 1970s and t o u r i s t  a r r i v a l s  have increased by an average o f  about 15 t o  18 per 
cent annually, al though the re  has been a s l i g h t  l e v e l l i n g  o f f  dur ing  t h e  past  two o r  
th ree years. 

The t o t a l  f o re ign  exchange revenue from tour ism l a s t  year was about th ree 
hundred m i l l i o n  rupees. The number o f  h o t e l s  ( l u x u r y  and semi-luxury) now stands a t  
about 45, and t h e  number of h o t e l  rooms would be about 2,500. The t o t a l  d i r e c t  
employment i n  the  whole t o u r i s t  sec tor  i s  a t  present about 6,000. The s t a f f  
employed i n  h o t e l s  and res taurants  i s  about 3,000. Tables 11 and 1.2 prov ide f u r t h e r  
d e t a i l s  on t o u r i s t  a r r i v a l s .  





Table 11: Touris t  a r r i v a l s  and t o u r i s t  n igh t s  by country of  res idence  - I s land  of  
Maurit ius,  January - June 1982 

1 Country of res idence  Touris t  a r r i v a l s  Touris t  n i a h t s  - a/ 

I a 

Aust ra l ia  1,250 13,150 
France 8,460 1 00,640 
Germany, Fed. Rep. of 3,520 60,080 
India  1,110 15,090 
I t a l y  3,340 38,190 
Kenya 31 0 3,470 
Malagasy Republic 3,050 21,040 
Reunion 13,860 123,870 
Zimbabwe 310 4,530 
Seychel les  2 80 1 ,740 
South Afr ica ,  Rep. of 11,150 105,350 
Switzerland 6 00 11,320 
Tazania, United Republic of  2 90 1,750 
United Kingdom 2,660 52,890 
United S t a t e s  4 90 8,650 
Zambia 540 7,120 
Other coun t r i e s  3,260 38,500 

A l l  coun t r i e s  54,480 607,380 

a/ Provis ional :  inc ludes  n igh t s  spent  during Januar y-June 1982 by t o u r i s t s  a r r i v i n g  - 
pr io r  t o  t h i s  period. 



Table 12: Touris t  3' a r r i v a l s  by mode o f  t r anspo r t  and t o u r i s t  n igh t s  spend during 
period 1965 - June 1982. 

Tour is t s  a r r i v ing  during per iod Touris t  n igh t s  s p  % change of  
Period Sea Air Tot a1  during period - '7t Touris t  a r r i v a l s  Touris t  n igh t s  

1965 
I966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 

Jan- June 
1982 Not appl icab le  Not appl icab le  

a/ t o u r i s t  is defined as a non-resident s tay ing  i n  t he  i s l and  fo r  about a year - 
b/ include n igh t s  spent during re fe rence  period by t o u r i s t s  a r r i v ing  p r i o r  t o  1965 - 
c/ include about 700 persons who came for  a r e l i g i o u s  conference - 
d/ provis ional  - 
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