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BY PATRICIA BLISS-GUEST 

The East African Region is not as polluted as the Mediteiranean or the Caribbean, 
but it is plagued by a number of environmental problems, most notably soil 
erosion, the po,'lution of coastal waters by untreated sewage dnd chemical 
wastes, and the rapid disappearance of wildlife habitats. All of these are engen- 
dered by pel1 me11 growth with little or no concern for environmental conse- 
quences. ~ h e ~ e ~ i o n ' s  worst enemy is lack of planning. It is hoped that the East 
African Regional Seas Program will provide a fi-amework for jound development 
baseci on mutual cooperation af~d the rational use of natural resources. 

Figure 1. Coastal cities and towns in the East African Region. 
Source: UNEP. 
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Figure 2. The general current pattern in January. Source: UNEP. 
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Figure 3. The general current pattern In July. Source: UNEP. 
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not been a high priority in cconomic and 
social planning. As  a rcsult. pollution is 
claiming the region's waters. erosio~l its 
lands, and .the destruction of habitats its 
wildlife. 

Concerned with the course of environ- 
mental degradation in the East African 
Region. the Governing Council of the 
United Nations Environment Program in 
May 1980 urged UNEP to  start working 
on a plan to  protect and develop the 
marine and coastal areas of the Region. 
The first slep was a multi-disciplinary mis- 
sion to the Region in October and Novem- 
ber 1981 to  assess its problems. The UNEP 
Secretariat compiled an overview of the 
situation based on reports from the six mis- 
sion members (1). 

Among the findings of the mission mem- 
bers was the fact that the governments of 
the area have generally not shouldered the 
tasks of preventing haphazard develop- 
ment, managing the use of natural re- 
sources in a sustainable manner, or inter- 
cepting and treating wastes before they are 
deposited in the sea. 

mainland states'of Kenya, Mozambique, 
Somalia and Tanzania, and Madagascar 
(which, though an ibland. is large enough 
to be similar geographically to the conti- 
nent), a rd  the smali island states of Com- 
oros, Mauritius and Seychelles (Figure 1). 
Many of the environmental problems dis- 
cussed are common to all or a majority of 
the states (2). 

THE REGION'S CHARACTERISTICS 
Winds and currenls 
Tropical waters dominate. with warm sur- 
face layers and only slight temperature 
variations throughout the year. The hy- 
drography of the Indian Ocean is strongly 
influenced by seasonal variations of the 
monsoon winds. Th::e are three hydro- 
graphic zones in the ,cgion: Somali upwell- 
ing zone on the northeast Somali coast; 
monsoonal current zone atfecting Tanza- 
nia, Kenya and Seychelles; and the 
Agulhas and Mozambique current zone in 
Mauritius, Xladagascar, Comoros and 
Mozambique. Tile southern zone's flow 
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ures 2-5) (3). 

Continental shelves 
The continental shelf off the coast is ex- 
tremely narrow, though the width does 
vary (see Table 1). On most headlands and 
straight stretches of coastline along the 
East African littoral, there is virtually no 
shelf. and steep drops begin only a few 
kilometers out to sea. The shelfs  sedi- 
ments are generally sandy, especially in 
shallow areas, changing to mud in deeper 
areas and near river mouths and estuaries. 
Coral grows extensively in shallow sec- 
tions, where there are also numerouq 
rocky outcrops. 

The shelf surrounding Madagascar 
varies greatly, with a narrower shelf and 
stecpcr drop on the east coast than those 
on the continent, broader on the west side 
and broader still t o  the northwest. 

Comoros and the island of Mauritius are 
surrounded by deep waters that begin a 
few hundred meters to several kilometers 
offshore. There are some shallow banks 
around the island of Rodriguez and other 

Wgure 4. The vector-mean currents for January. Source: UNEP. Figure 5. The vector-mean currents for July. Source: UNEP. 
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depentlencies of Mauritius, while the :oral 
islands under Seychelles jurisdiction arc 
characterized by the absence of extensive 
shclves. The  central, granitic islands of the 
Seychelles group. though. are surrounded 
by an extensive shelf (see Figure 6). 

The coastal zone 
'ihe coast of East Africa is characterized 
by a coastal plain some 15 t o  20 hrn widc. 
which rises to upland savannahs and 
plateaus. The plain widens towards the 
south, where there are valleys and flood- 
plains of large rivers, such as  the Juba and 
Shebelle in Somalia, the Tana in Kenya. 
the Rufiji in Tanzania and :he Zambezi in 
hlozambique. About 10 to 15 percent of 
the populations of most of the continental 
states live in this narrow coastal plain; the 
exception is Mozambique, with 75 percent 
of its population concentrated along the 
coast. A similar situation exists in Mada- 
gascar (4). 

The farms and pastures which cover 
much of the coastal plain use little irriga- 
tion. relying instead on river flooding for 
mised cropping and paddy rice, and on 
rainfall for cassava and maize as well as 
for the cashews, coconut. coffee, cotton. 
pineapple, sugar cane and spices for ex- 
pert. Drier areas arc used for pasturage. 
causing considerable soil destabilization 
on coajtal bluffs, dunes and plains (4). 

The small islands in their entirety can bc 
considered as coastal zones. because man's 
activities anjwhere on the islands are like- 
ly to affect the marine environment. The 
dilemma of where to locate development 
projects on the islands is. therefore, an 
importdnt question in planning. The pri- 
mary problems in the islands are protect- 
ing and managing the imniediate shore- 
lines. the planning of urban and other eco- 
nomic growth so  they do not strain limited 
resources, and the prevention of local 
damage to the marine environment caused 
by onshore activities (4). 

MAN'S USE OF RESOURCES 
Economic and social development in the 
Region has tended t o  deplete resources 
and to  place added stress on  the environ- 
ment. Yet, national development plans 
hsve not always considered these factors. 
Governments in some of the states in the 
Region have only recently created acen- 
cies responsible for protecting the environ- 
ment and natural resource base. Physical 
planning to coordinate development with 
av~ilable resources, by and large. has been 
confined to major cities. But even there, it 
has been limited to  planning infrastructure 
and has been unable t o  prevcnt haphazard 
develo~ment.  

The iituation is especially eviderrt in the 
case of coastal development. The absence 
of planning and management in coastal 
areas, despite the lower level of develop- 
ment in them than elsewhere, has led to 
some serious, and perhaps irreversible, 
trends. , 

Impact of Inland Activities 
Large, ,~uie,  rural activities in upland areas 
outside of the coastal zone have important 
effects on marine resources. Perha >s the 

Figure 6. Continental shelves in the Southwest Indian Oceen. 

crease in silt carried by major rivers t o  the 
sea. This is the result of soil erosion 
brought on  by poor farming practices. 
grazing and deforestation. Deltas h;ve ex- 
panded and formerly sandy beaches have 
become dumping grounds for river sedi- 
ments. Vast quantities of sediment are 
being deposited in estuaries and on the 
continental shelf. 

Such large-scale sedimentation from riv- 
ers can have a variety of effects on the 
marine and coastal en-rironment. Silt on 

beaches may discourage tourisfil. as on thc 
Kenyan coastline around Malincli, where 
the Galana-Sabaki River brings silt. Ports 
may become difficult to maintain o r  even 
unusable, such as  in Mahajanga. Madagas- 
car, where 100 million cubic meters of 
sediment have accumulated over the last 
25 years. making its port inoperable (4). 

Coral reefs fringing coastlines arc 
smothered or  killed in turbid waters. This 
loss of coral reefs often results in coastal 
erosion, especially in areas subject to the 

Table 1. General profllr of countries in the East African Region. Source: UNEP. 

Counlries land area Estlmatod shelf Length of Estimated Marine fish Per apl t r  firh 
(km') (1) rrea-dspth coastline population landings 1980 consurnptiorc 

range 0-200 (km) 1680 (1 000 metric lo80 (kg live 
(km') (2) (mllllon) (3) tons) (3) weight) (4) 

Comoros 
Kenya 
Madagawr 
Mauritius 
Mozambique 
Seychelles 
Somallr 
Tanzanla 

(1) ANON. 1981 
(2) FAO. Fishery Counlry Prof~ies and FAOIIOP. 1979 
(3) FAO. 1981 
(4) FAO, ICS printouts Fish. Dept. unpt.bl. 
(5) Freshwater f~sh supply exceeds marine catch 
(6) Per capita fish consumption is subject to great variation due to comparatively small number of 



Once seil-grass beds in lagoons 
face the risk of being turned into mudflats. 

A decrcose in sedimentation caused by. 
for esample, upstreilm dams, may likewise 
hurt estuarine areas and even lead to tlic 
erosion of river deltas. Productive 
estuaries provide a balance between the 
different environments of rivers and sea: 
the sudden loss of sediment or a change in 
flow when water is diverted upstream can 
disrupt the equilibrium and danlage 
marine life which drspends on nutrients 
from the river. 

Major dams planned or being con- 
structed in East Africa are: the Bardera 
Dam on the Juba River in Somalia; the 
dams planned. in addition to  those already 
in oper~tion,  on the Tana River in Kenya: 
the dam at Stieglcr's Gorge on the Rufiji 
River in Tanzania; and the Cabora Uassa 
dam on the Zambezi River. which is one of 
several planned in Mozambique. The 
possible effects of these huge hydropower 
schemes on the coastal and marine en- 
vironments should be a cause of concern. 

Urban development 
Coastal areas have been attracting urban 
development. commerce and industry, 
which >:we relied on coastal waters t o  dis- 
perse and dilute their wastes (4). The 
effects of costal area development need to 
be assessed and managed if the resource 
base and natural advantages of the area 
;Ire to be maintained. 

Tourism 
Some states in the region are turning to 
tourism as a means to augment foreign 
exchange and revenues, and for fostering 
commercial development. Developing a 
tourist industry can be made a part of over- 
all development plans, but its success de- 
pends on the quality of the coastal and 
marine environment. Houtever. tourism 
cpn also degrade the coastal resources on 

hich it relies by causing pollution. block- 
ing access to the sea or encouraging wide- 
spread collection of marine life. It can also 
have undesirable effects on local economic 
a ~ d  social life. 

POLLUTION IN THE REGION 
Oil pollution 
Oil spills and other petroleum discharges 
pose a major threat to marine ecosystems. 
The problem is particularly acute in the 

Table 2. Available data on mangroves, the extent 
and kngth 01 mangrove coastline In the Ecsl Aftl- 
can Raglon. Source: MacNae 1974; Saenger et el, 
1981. 

Country Mangrove Ma-grove % Total 
Area krn' Coaet!ine, Coastllna 

km 

Comoros dl bl 
Kenya 58 / bl 
Madagascar 3207 1150 28.7 
Maurltlus a1 bl 
Mozambique 850 1194 48.3 
Seychelles el b: 
Somalla dl bl 28.7 
Tantanla 500 (920)' bl 

el No data available; amount neglig~ble 
b; No data evailable 

a mi~jor route for supertankers carrying 
crude oil from the Middle East to  Europe 
and the Americas. Moreover. because the 
waters arc calm and unmonitorcd by 
national governments, tankers returning to 
load oil in the Middle East routinely dis- 
charge oily ballst .  Local tankers also dis- 
charge large quantities of oil during routine 
opcrations (see article "Oil on Troubled 
Waters" by J Ferrari, this issue). (5). 

Vessels and rcfiner1e5 routinely dis- 
charge and occasionally spill oil into har- 
hors, which has both immediate and long- 
term effects on marine life. For exaniple, 
recent spills in Dar es Salaam, Tanzania, 
and Matola, hIozambiquc, have dcstroyed 
several hundred hectares of mangroves 
( 5 ) .  

Among the effects of oil spills and dis- 
charges on the coastal and marine environ- 
ments are oily patches that can adversely 
affect marine life, and tar balls and other 
residues on beaches. Significant spills can 
smother marine fauna and flora, damage 
slialiow reefs, and blanket lagoons, inter- 
tidal areas and beaches. Spills of refined 
petroleum products near marine habitats, 
such as coral reefs and wetlands, can have 
cxt~emely toxic effects on marine life. - 

I he offshore exploration for hydrocar- 
bons being carried out in the Region poses 
other th:eiits to  the environment. These 
range from the discharge of potentially 
dangerous drilling fluids (muds), cuttings, 
and formation waters during the drilling 
phase to serious spills resulting from blow- 
outs or  the accidental ramming of produc- 
tion platforms by vessels. Systematic dis- 
charges of oil-contaminated water and 
occasional small spills can surely be ex- 
pected. 

Combating oil pollution caused by se- 
rious spills calls for contingency planning 
and tlie right equipment at both the 
national and regional levels. However, 
only Kenya has a national contingency 
plan for oil spills, and Mombasa (Kenya) 
and Port Victoria (Seychelles) are the only 
ports with operational equipment. Dar es 
Salaam has a limited stock of equipment 
and several ports have small amounts of 
dispersants (5). 

Industrial pollution 
The industrial sector in the Region is not 
large. mainly processing agricultural prod- 
ucts. Yet, this results in large amounts of 
organic matter which must be dispoxd of. 
Regardless of whether the wastes arc sus- 
pended solids, larger particles, sludges or 
dissolved substances, they all contribute to 
the biochemical oxygen demand (BOD). 
which, at high enough levels, can strain the 
natural tolerance of rivers, bays, wetlands 
and other bodies of water (6). 

Manufacturing tends to be located in 
major urban arcas and thc pollution from 
this sector--especially synthetic chemi- 
cals-could scvcrely affect maririe life and 
human health. 

In deciding whcre to locate industries, 
their wastes and the impact they may have 
on the environment must be considered. 
Different bodics of water have different 
physical, chemical and biological make- 
ups determining how well they can absorb 
sewa ,e. Waste recovery and treatment 

rnent, reduce biochcrnical oxygen demand 
and toxicity, easing their effccts on tlie 
marine and coastal environments. 

Pollution from domestic sources 
Two-thirds of the coastal urban population 
dischaige their wastes directly into the sea. 
Sewage systems serve only between 10 and 
25 percent of the Region's overall popula- 
tisn. Mauritius and Seychelles have esten- 
sive sewage services, but such systems 
operate in few mainland coastal settle- 
ments. Comoros, Somalia and hladagaccar 
have no sewage systems. relying on pit Ia- 
trines and septic tanks. 

Since what sewage treatment exists is 
limited to the removal of coarse suspended 
solids, organic substances. nitro_gcnous 
compounds, phosphates and other inorgan- 
ic salts are released into the ocean. The 
coastal water organisms usually .kcom- 
pose the sewage quite rapidly and with no 
damage to the marine environment (7). 
The effects can also be unsightly near out- 
fall pipes, due to intensified biological ac- 
tion and oxygen depletion (7). 

The major problem with sewage is bac- 
teria and, when sewage is discharged near 
coastal recreation or  shellfish areas. 
pathogens can reach the population- 
either directly or through the food chain 
-and harm public health. 

Agrochernical pollution 
Chemicals. when used heavily in  agricul- 
ture, arc carried to the ocean by surface 
run-off during the rainy season. and more 
so where there is soil erosion. In East Afri- 
ca for examn:e, DDT and similar com- 
pounds are sprayed on cotton and sugar 
cane fields :o control disease vectors and 
to disinfe1:t (8). Organochlorine com- 
pounds used in agriculture reach the coast 
either directly via surface run-off or, in 
most cases, via creeks and rivers that flow 
into the sea (8). 

CONSERVATION OF LIVING 
RESOURCES 
Coastal and marEne habitats 
The uncontrolled collection of raw mate- 
rials may threaten the Resion'z animal 
habitats. The mangrove areas of western 
Madagascar and on the mainland south of 
Somalia, for example, are home to the fry 
of marine fish and crustaceans. They also 
provide nursery grounds for shrimp, an im- 
ponant economic resource for several 
states. Mangroves trap sediments from riv- 
ers and release their nutrients at a steady 
pace into nearby waters. These areas can 
also absorb pollutants from coastal and up- 
land sources. However. mangro\.es are cut 
down, both legally and illegal!!.. for fire- 
wood, charcoal, tannin and lumber. These 
areas are also cleared to  make room for 
ports or  tourist resc~rts (see Table 2 ) .  

Often the result is a drastic decline in 
marine populations, especially shrimp. 

Upstream dams affect mangrove 
swamps by reducing the amount of water 
and sediment reaching them. Siltation 
from the rivers degrades protective reefs 
and exposes the shore to increased ero- 
sion, inflicting damage on mangroves as 
well. 



up!3 vod iii u o q  eas aqa o t q  r(lua~!p 
6 0 1  S'l'l 1'8 9'9 , qumlml 

9.t 6'2 ~ ' 9  0.2 L'P enbtquaou 
g a s ~ e t p p  -*pare 5 m o q ~ a q 8 n q s  -pue 

1 O'E T L L  6'0 - s n l ~ ~ n e u  w e l d  %U!SS~XU~ &!I?P WOJJ.*JSXM 
rz .A . 1'0 0'9 - - 4 - - -6mpu)cy -(!qo~!e~ap!nno) tju1qanqute.w as1 u! 

PU t'a ' . s 8 h ) (  JOW le.wmpo! aqr u! paieru!s cauot3ej 
- - 'i 

(dn) ('odCH) (N) JUIIIVO~ MZIIIW , 
a a p n  pue ausum pue ' u p m a  'ssnoq 

. Y 
: qrw , .p0.ydsow snoueSow~ - )Wor ld  ~noru6041~  . b n o 3  -1atqSnep Amoq q u a m a  .saw J ~ A X  

$ ! ~ I V  a r ~ , - u e q )  u e p u I a q  olq s p d w a  , 
t .. - ~ J ~ Z I I I W  psu lqw~ r(llen~ua~-asqa J ~ A W  !wV oln mu! m o u  

- 2. : 
'(0~08 ww w .PUO.~H)~) CI) s~w11wb10 .rn ~muw q q o ~  

wnl u! ga!qm;la~u e olu!*upp !qol!e~ 
uroq SJWM , leysnpm '+erluax u~ 

~ ~ ' f g ~ : ; ~ ~ * s s a a e ~  sroqs-mu or q e q s  + 
- c 

- 
agelad a h e r  % o p m ~ i e  %laqa nau! 

- -waJ!p salsern qaql ~ S ~ e y q  nq?psSoly 
pue eqrepq ie t s e ~  :,ql.%uo@. paaenl!s 
sasnoqla~@,nqs ?rfl - ' z a ~ ~ ~ o ~ n l l o d  

000 a n q v  .rClm~au s! aeaqa raqlouy , -403 luoy s a ~ s e ~  ~ y r d 3 ~ o  30 speol L~eaq 30 a r n m  ~olero -ewn)pnum:~on s o p  - 
.Sugool~o3 pasn slaaqs uol! t sm  oa 3up ' s u o ! ~ ~ J ~ ~ o  %glaws pui! %u!u!~u wo4 pue qq@@auq  A~mpu!":qmos ul ', 
jo asn aql u o y  %u!suc u a l q a d  1e!iuaaod ap!ueh apnpu! auanma JaqlO '(~08) ,+ .. ..!c . L:J:, .-:b,kcag~!!peepmp.~e pue ' 

1 e s! sleaam h e a q  hq uo!lnllod -(uonb pucwaa ua8Axo lm$lo[o!~~ paseauu! 01 .ppsnpn!.jCq $mm . q n n o d i ~ o  ,,qods . 
y -!I 93e1q q) ql!w laded puc dlnd wo4  . a~nqutuoa yqqa  sp!los pue sales awolqa l ~ q , J ; ~ ~ : a m i z a a ~ ; ; @ o p ~ p  (la& 

salscm qxol pue Ou!ssamd pue a y  ' .;o slunolue a8ml a%eqx!p n u  
- . . - .  . ' I  

5 . s >.,':., " , ., ..;;*lb a.4 . -* .:, . , i - - . . .. . , - , a - r -  - . +:I ' I; . 
, . . I r  '*$ *"- .-- ,-$~:+. * \ - . I S  i;c-:-.., . , . ..". . :.,:>$;:i;;.. ; - L ' . ,.;c:4;;z-2j :. - -4- *:*?h3 :,=2 . . . , , .:F;!+>;&%;.~~J+:;. ." - . '.,*y:- 4'. 1 . .  , . . L - '  

pue uaas ualjo ale sas!od~od puc su!qdlop 
jo S ~ O O L ~ S  a % ~ e 7  - S ~ L U U J C U J  puc sp~!q snou 
-a5!pu! jo sa!jads lc~a .~as  pue !sp~!q h o l  
- V J ~ ! L U  puc eas !al!poDols al!N aql :8uo3np 
sql :(.Calp!~ anqo pur: Il!qsymt!q 'uaalii) 
s l~ ln l  aupeu jo sapads Ir!ls.ias :sa!2ads 
paladucpua pue paualualq] jo laqurnu e 01 
awaq ale uo!gal sq l jo  ss3s pue ISCOJ a q ~  

-- 

sapads pala8uonu~ puc 3.1w Su!gaa]o~d 

' ( 6 )  Sa! 
-lay001 p~!q  cas pue saqxaq Kpuns 'suoo8 
-El yDT!q-j3Xl 'SaqSJBLU J31Pt.r llS!yJelq 
pue ~ S J J J  'su!eldpoo~ IF IS^:^^ 'saunp 
InlscoD s ~ s a ~ o j  6 ~ p  ~ e i s e o ~  st: slcl!qcq qDns 
suajvalqi as!may!l iuawq>r:ol3ua U ~ U J V ~  

Su!uos!od 

pui. Su!l!ueuKp Kq ~o 'sluaisKso~a aql 
u! aj!i auyew 10 amcleq aq1 %u!i~ajje 
snql pue sa!xds ulclJa2 Ou!~ls!j~ano i(q 
I! aq '1101 J ! ~ I  ayci osle s a q ~ c l d  Su!qsy 
~ o o d  'sJ!uannos js!lnol JOJ aj!I au!~clu 
Jaqlo pue ~ E J O J  jo U O ! I ~ ~ I I O J  aql ua.\a pue 
'uo!lsn~lsuo3 uroy valcm p!qln! 'uo!rell!s 
'uo!lnllod ~ ! o  's!uolq~ ~ n q  'pal-mol ale 
sjaaJ ieJo3 Zu!sr?j na8ucp aqi Sucmv 



r coastal ~pecics  suffcr froni human "nc lclr Young when they arc on land, 
interferencr through h;lhitat loss or de- and Scychclles' eff0rtS 10 protect wildlife 
libcrate collection. such as  the hawcsting On outlying islands are important meas- 
of turtles and tlleir eggs. Dugones. dol- ures. In most cases. though, walrk in this 
phins and are caught area has been minimal, studies illadequate 
by fishermen. and regulatiorls ineffective. Regional 

some animal protection programs stand ~00peration on ,*rotecling animal life has 

metric tons per year of mercury com- 
pounds are uted in Kenya as seed dres- 
sing. 

In Tanzania orgailic waste from a di- 
versity of small industries is the main 
problem. especially in and around Dares  
Salaam. These include soap factories 
(Mwanza and Dares  Salaam), sisal (Tan- 
ga), sugar mills (Bukoba), cotton seed 
processing plant (1vlv;anza). plastics (Dar 
*S Sa1aar.r). wood processing and super- 
phosphate rlants. Textile and fishnet in- 
dustries at Dar es  Salaam discharge 
directly into the I n d i a ~  Ocean. Waste 
effluents from several industries. for ex- 
ample breweries at Ilala and industries in . 
Ubungo, are discharged into the Msibazi 
Valley Estuary. The water is very alka- 
line. with pH values of 11 c r  above. and 
has a soapy texture. Ttte dissolved oxy- 
gen concentration is near zero and 
wastes are mainly from dyes and chemi- 
cals used in textile processing. Effluent 
from the breweries is acidic with 1-5 per- 
cent solid waste. which is mostly organic 
in nature. 

In Maputo, capital of Mozambique, 
wasits from the city's cotton and textile 
factories drain directly into the Louren~o  
Marques Bay. High values of iron and 
copper are dumped into the Bay (11 1.4 
p@l iron and 8.7 jdl copper). A large pan  
of thc tide flows back t o  the inner bay on 
tide reversal and therefore not much of 
the water is renewed. 

In Madagascar, wastes from industries 
sinilar to those found in Kenya could 
affect the shrimp fisheries on the south- 
ern and western coasts. Examples of 
these are sisal and susar cane a t  Nossi 
Be, Port Dauphin :nd the Narudrari 
River. Near Tananarive, effluents from 
tanneries. plastics, textiles and parer in- 
dustries have already been fin;.ered as 
the causes of local pollution problems. 

In Mauritius, a particularly high BOD 
load is caused by waqtes from the 10 
sugar mills found on the island. Effluent 
containing bagasse (crushed cane fibers), 
ash, soot and molasses can cause total 
oxygen depletion up t o  3-4 km down- 
stream. accompanied by a sludge layer 
and mass mortalities of fish and invcrte- 
brates. Parts of the south coast beach are 
blackened a n d  local fishermen complain 
of a decrease in catches and fouli~ig of 
fish traps by bagasse. In addition there is 
a major industrial drain from Port Louis 
which carries effluent from the industrial 
estate at Carmandel. 

Effluent from indusfries in Seychelles 
is negligible. Discharges consist of caus- 
tic soda from the cleaning of vats in the 
local brewery and sawdust from tlie two 
furniture companies. which are released 

untreated into the sea. Despite fairly 
heaby discharges, no faunal damage is 
seen. 
Most coun?ries in the Southwest Indi- 

an Ocean are predominantly agicultur- 
al. These countries use appreciable 
qirlantities of insecticides, fertilizers and 
pesticides such a s  DDT, aldrin and en- . 
drin (see Table 1). They constitute an  
important source of pollution from hcto- 
nes as well as drdinage and run-off from . 
land via the rivers t o  the sea. Being fairly 
stable and non-biodegradable they per- 
s in  in the sea and often lead to areas of 
eutrophication. In developing countries, 
the use of organo-chlorine pesticides in 
agriculture is inevitable in order to SUS- 
tain a food supply for the expanding 
population. Demands for DDT in the 
a:riculturd and anti-malarial programs 
of the tropical countries are unlikely t o  
decrease in the  near future. In Kenya the 
use of pesticides has increased 10-fold 
since 1966. The Athi River carries pesti- 
cides and insecticide waste drained away 
from the extensive agricultural land in 
the Kiambu district. Tanzania's economy 
is largely dependant o n  agriculture, in 
which coffee, sisal and cotton are prc- 
dominant. In Tanzania and Somalia, pes- . 
ticides 'are used increasingly on cotton. 
fields. 

In Mozambique, the Incomati, Mapu- 
to and Umbeluzi Rivers carry large 
quantities of phosphorus into the 
Lourenp  Marques Bay causing localized . . 
eutrophication. O n  Madagascar, about 
20 000 metric tons per year of m ' c i d e s  
-notably DDT, HCB, phosphoric and .  
sulfuric compounds are used for agri; 
cultural purposes (ie o n  the sugar-cane 
farms). DDT and endrin are used reg- 
ularly for spraying houses against insects. 
In 1977, 1160 metric tons of pesticides 
were being used on Mauritius, increasing 
the concern that toxic residues would 
drain into the sea via the rivers. In 
Seychelles, agricultural production is 
minimal and hence there is little pollu- 
tion from fertilizers. Hovlever, disease 
control is fairly extensive : nd pesticides 
and insczicides are used freely. 

In the Indian Ocean as a whole, most 
pollution probletns arise in the vicinity of 
the Indian srb-continent especially 
around the Indian coastline. The marine 
pollution problems of the Region vary in 
nature and magnitude from country to 
country. Although there are signs of 
industrial pollution along the East Afri- 
can coastline, they are still at a relatively 
low level and tend t o  be fairly localized 
in the river outfall regions or surround- 
ing coastal towns. 
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While most of the region's environmental 
needs Lan best be r~iet by the individual 
states, major strides can be made through 
regional cooperation. The states can work 
together to alleviate regional environmen- 
tal problems and compare csperience on 
the domestic ones they have in common. 
States with few resources should be able to 
seek assistance from others, both within 
and outside the Region. The possibilities 
here are numerous: international consulta- 
tions, joint research projects, and linking 
key government agencies. to me:.tion a 
few. National pdicies for environmental 
prctection and development must be clear- 
ly formulated and should be strengthened 
through regional activities. 
UNEP is doing its part in the East Afri- 

can Region by laying the qroundwork for 
an environmental action plan. Such a plan 
would improve each state's ability to effec- 
tively manage its natural resources and 
promote development in a way that main- 
tains the viability of the Region's marine 
and coastal environment. 
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